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2 WISCONSIN ADMINISTRATIVE CODE

Ind 4.001 Definitions, (1) ANNUNCIATOR, ELEVATOR CAR., An electii-
cal device in the ear which indicates visnally the landing at which an
elevator landing signal registering device has been actuated.

(2} APPROVED, Means approved by the industrial commission,

(3) BasEmeENT, A story, the floor line of which is below the grade
at any entrance or exit, and the ceiling of which is not more than
b feet above such grade at any exit or entrance. The number of stories
of a building includes all stories except the basement,

(4) BurrER. A device designed to absorb the impact of the car o
counterweight at the extreme lower limits of travel.

() CapAciTY. See contraet Load, or Rated Load.

(8) CAR, ELEVATOR. An elevator car is the load earrying unit includ-
ing the platform, car frame, and enclosure.

(7) CAr DOOR OR GATE. A door or gate in or on the elevator car
ordinarily used for entrance and exit,

(8) CAr CGATE, COLLAPSING, A collapsing gate is one that is dis-
torted in opening and closing.

(9) CAR DOOR OR GATE ELECTRIC CONTACT, An electrical device, the
function of which is to prevent opervation of the driving machine by
the normal operating device unless the car door or gate is in the
closed position,

(10) Car ENCLOSURE., The enclogure or cab of an elevator ig the
enclosure congisting of walls and the top or cover built up on the
platform.

(11} CAR FRAME (SLING). The supporting frame to which the car
platform, upper and lower sets of guide shoes, car safety and the
hoisting ropes or hoisting-rope sheaves, or the plunger of a dnect
plunger elevator are attached,

(a) Car frame, overslung. A frame to which the hoisting-rope
fastenings or hoisting-rope sheaves are attached fo the crosshead or
top member of the car frame,

(b) Car frame, underslung. A frame to which the hoisting-rope
fastenings or hmstmg—rope sheaves are atftached at or below the
_car frame,

(¢) Car frame, sub-post. A frame all of whoge memberg are located
below the ear platform.

(12) CAR prATFORM. A structure which forms the floor of the car
and which directly supports the load.:

(13) CLEARANCE, BOTTOM CAR, The clear vertical distance from the
pit floor to the lowest structural or mechanical part, eguipment or
device installed beneath the car platform, except guide shoes or
rollers, safety jaw assemblieg and plaiform aprons or guards, when
the ear rests on its fully compressed buffers, (S8ee BOTTOM OVER-
TRAVEL.)}

(14) CrEARANCE. Tor CAR, Overhead or top clearance of the ele-
vator car is the shortest vertieal distance between the car crogshead
and appurtenances and the nearest part of the overhead structure or
any other obstruction when the car floor is level with the top landing.

Register, Qctober, 1964, No. 10§
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INDUSTRIAL COMMISSION 3

(a) Clearance, Top counterweight, The shortest vertical distance
between any part of the counterweight structure and the nearest part
of the overhead structure or any other obstruction when the car floor
is level with the bottom terminal landing.,

(15) Runsy. BorroM, Of an elevator car is the distance the car
floor ean travel below the lével of the lower terminal landing until
the car strikes its buffer, f

(a) Bottom runby of an élevator counterweight is the distance the
eounterweight can travel below its position when the car floor is
level with the upper terminal landing until the counterweight strikes
its buffer, /

(16) Tovr, OVERTRAVE}_'.. Of a traction elevator is the distance the
car platform ean trave] above the level of the upper termina] landing
until the counterweight buffer is fully compressed.

(a) Top overtravel, of an oil hydraulic elevator car ig the distance
provided for the car floor to travel above the level of the upper termi-
nal landing until the car is stopped by the normal terminal stopping
deviece,

(b} Top overtravel of the counterweight is the distance the counter-
weight can travel above its position when the car platform is level
with the bottom terminal landing until the car buffer is fully

compressed.

(17) COMPENSATING-ROPR SHEAVE SWITCH. A device which auto-
matically causes the electric power to be removed from the elevator
driving-machine motor and brake when the compensating sheave
approaches its upper or lower limit of fravel.

(18) CONTRACT LOAD, OR RATED LOAD, (CAPACITY). The approved
safe live load specified in application and plans submitted for
approval,

(19) RATED SPEED, The speed at which the elevator, power dumb-
waiter, escalator or moving walk or moving ramp is designed to
operate under the following conditions.

(a) Elevator or power dumbwaiter. The speed in the “up” direction
with the rated load in the car,

(b} HEsealators, moving rwmp. The rate of travel of the steps, car-
riage or treadway, measured along the angle of inclination, with the
rated load, on the steps, carriage ov freadway. In case of a reversible
escalator or moving ramp, the rated speed shall be the rate of travel
of the steps or treadway in the “up” divection, measured along the
angle of inclination, with the rated load on the steps or treadway.

(¢} Mowving walle. The rate of travel of the treadway measured
along the line of travel or angle of inclination with the rated load
on the treadway.

(20) ContTrOL. The system governing the starting, direction of
motion, stopping, acceleration, speed and retardation of the moving
member,

(a) Generator-ficld contrel. A system of control whiech iz accom-
plished by the use of an individual generator for each elevator or
dumbwaiter wherein the voltage applied to the driving- machine
motor is adjusted by varying the strength and direction of the gen-
erator field.

Reglster, October, 1964, No. 106
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(b) Multi-voltage control. A system of contrel which is accom- .
plished by impressing successively on the armature of the driving-
machine motor a number of substantially fixed voltages such as may
‘be obtained from multi-commutator generators cormmon to a group
of elevators,

(¢) Rheostalic conirol. A gystem of control which is accomplished
by varying resistanece and/or reactance in the armature and/or field
cireuit of the driving-machine motor,

(d) Two-speed alternaling ourrent control, A 2-speed driving-
machine induetion motor which is arranged to run at 2 different syn-
chronoug speeds by connecting the motor windings so as {o obtain
& different number of poles,

(21) CABLE LocK. A deviee installed and maintained so that the
operating cable can be locked af any landing.

(22) CENTERING ROPE. Used in connection with hand cable control
which, when pulled, will throw the operating device to the stop
position,

(28) DOOR OR GATE DEVICE, FOWER OFERATED. A device or assemblage
of deviees, the purpose of which is to open and/or close the hoistway
door and/or ear door or gate by power other than by hand, gravity,
springs, or the movement of the ear,

Aa) Doors. See Hoistway Door or Gate, this section (Definition 37).

(24) DUuMBWAITER. A hoisting and lowering mechanism, equipped
with a ear, which moves in guides in a substantially vertical direction,
the floor area of which does not exceed 9 square feet, whose internal
compartment height does not exceed 4 feet, the capacity of which does
not exceed 500 pounds, and which is used exclusively for carrying
f;gight.

\ {25) ELevaTOR, A hoisting and lowering mechanism equipped with
ja car or platform which moves in guides in a substantially vertical
{ divection and the travel exceeds 56 inches,

(a) Passenger elevator. An elevator used primarily to .carry

persons,

(b) Freight elevator. An elevator used for carrying freight and on
which only the attendant and/or the persons necessary for loading
and unfoading are permitted to ride.

(c) Hand elevator, An elevator utilizing manual energy to move
the car.

(d)} Power elevator, An clevator utilizing means other than gravity
or manual energy te move the car.

(e) Electric elevator. A power elevator where the energy is applied
by means of an electric motor,

(f) Electro-hydraulic elevator. A direct-plunger elevafor where
liquid is pumped ander pressure directly into the cylinder by a pump
driven by an electric motor,

(g) Carriage elevator. An elevator which is supported by cables
attached to the platform at four or more pointy in such a manner
that the supporting cables are relied upon to maintain the platform
substantially level.

Register, Qctober, 1964, No. 106
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(h) Sidewalk elevators. A freight elevator, the hoistway being
located partially outside the building and having no opening into the
building at the upper terminal landing.

(i) Hydroulic elevator. A power elevator where the energy is ap-
plied, by means of a iiquid under pressure, in a cylinder equipped with
a plunger or piston,

(k) Direct-plunger elevator. A hydraulic elevatm having a plunger
or piston directly attached to the car frame or platform,

(m) Grode level elevators. A freight elevator, the hoistway being
located partially outside the building located in an ares not used by
people or vehicles as a place of travel and having no openmg into the
building at the upper terminal landing, —

(n) Materigl-handling elevators. A hoisting and lowering mecha- )
nism equipped with & car platform uséd in conjunetion with manual_ or |
automatic loading and/or unloading devices and that moves in guides |
in a substa%ﬁ}gfly ertlij; %uectm gg/?he frav 1 exaeeds b8 mches B

(26} EXISTING LA ﬁs Evdly 'instal a lon installed before
November 1, 1964.

(27) NEW INSTALLATIONS, Every installation for which the contract L4 £
was let after November 1, 1964, {

{a) Every elevator or power dumbwaiter, escalator which, after
November 1, 1964, is moved o a new location, /)?

mote) 15

(b) Any complete part of an emstmg installation which is

al
ch) Every elevatoy that is changed from freight to passenger gerv- /’ S £
ice, or from passenger to freight gervice, or from hand to power and & Lo (.f'
every hand dumbwaiter changed to power, after November 1, 1964 4 ‘j‘/ (s "/'
{(d) Every elevator or power dumbwaiter which is enlarged or the

travel extended.

(28) EsCALATOR. A power-driven, inelined, continuous arrangement
of steps used for raising and lowering passengers, ‘

(29) MoviNg WALKS AND MOVING RAMPS,

(a) Landing, The stationary area at the entrance or exit from a
moving walk or moving ramp,

(h) Moving walk or moving remp. A i{ype of passenger-carrying
freadway on which passengers stand or walk and in which the
passenger-carrying surface remains paralle]l to its direction of travel
and its movement is uninterrupted,

(¢) Moving wall or moving ramp, belt type. A power-driven con-
tinuous belt treadway.

(d) Moving wallk or moving ramp, belt pallet type. A serieg of
connected and power-driven pallets to which a continuous treadway
is fastened.

(e) Moving walk or moving ramp, pallet type. A series of eonnected
and power-driven pallets which together constitute the treadway.

(f) Moving walk or moving ramp, roller type. A belt supported by
.a succession of rollerg with their axes at right angles to the direction
"of the treadway motion,

(g) Moving walk or moving vainp, slider-bed itype. A tleadway
sliding upon the supporting surface.

Reaegisgter, Oclober, 1964, No, 106
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(h) Moving walk, system. A series of moving walks on an end te
end or side by side relationship.

(3) Pallet, One of a series of rigid platforms which together form
an articulated treadway or the support for a continuous treadway.

(k) Treadway. The exposed passenger-carrying member of a mov-
ing walk or moving ramp.

(m)} Moving walk. A moving walk having a slope or angle not
exceeding 3 degrees with the horizontal.

(n) Moving ramp. A moving ramp having a slope or angle exceed-
ing 3 degrees with the horizontal,

(0) Threshold comb. The toothed portion of a threshold plate de-
signed to mesh with a grooved treadway surface.

(p) Threshold plate. That portion at the entrance or exit to the
treadway consisting of one or more stationary or slightly movable
plates.

(30) EMEBRGENCY STOP SWITCH. An emergency stop switch (safety
switch) is a device in the ecar used manually to eut off the power from
the elevator machine independently of the operating devices.

(81) FacrA rLATE. A metal plate not less than & inch in thickness,
securely fastened, and extending flush from the top of the hoistway
landing door frame to the landing sill above and run the full width
of the door opening.

(32) FIRE-RESISTIVE CONSTRUCTION. /
Note: Refer to Building Code, Wis. Adm. Code, section Ind 51.05

(33) FULL-AUTOMATIC DOOR OR GATE., A veriieally moving door or
gate which is opened directly by the motion of the elevator car
approaching the terminal landings and closed by gravity as the car
leaves the landing.

(34) HOISTWAY, ELEVATOR OR POWER DUMBWAITER. A shaftway for
the travel of one or more elevatorg or power dumbwaiters, It includes
the pit and terminates at the underside of the overhead machinery
gpace floor or grating, or at the underside of the roof where the
hoistway does not penetrate the roof.

(3b) HOISTWAY ENCLOSURE. The fixed structure, consisting of ver-
tical walls or partitions, which isolates the hoistway from all other
parts of the building or from an adjacent hoistway and in Whlch the
hoistway doors and door assemblies are installed.

(36) HorsTwAY ACCESS SWITCH. Switches located at the lower and
upper terminal landings to permit access fo the pit and top of the
car., The car travel limited to a zone sufficient for the fuil door
opening.

(87) HOISTWAY DOOR OR GATE, (a) Deos, A hoigtway landing door is
one which completely fills the door opening giving access to the eleva-
tor or dumbwaiter car at any landing and is of golid construction,
with or without vision panels, regardless of design or method of
operation. -

(h) Gate. A hoistway landing gate is one which gives access to the
elevator car at any landing and consists of slats, bars, spindles, wire
screen or expanded metal regardless of the method of operation,

Regiater, Qctober, 1964, No. 108
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(¢) Hoistway door or gate electric confact. An electrical device the
function of which is to prevent operation of the driving machine by
the normal operating device unless the hoistway door or gate ig in ’
the closed position. )

(d)} Hoistway bi-parting deor. A vertical or horizontal sliding door
consisting of 2 or more sections so arranged that the sections, or pairs
of sections, open away from each other, and so intevconnected that
both sections operate simultaneously.

(e) Hoistway full-aulomatic door or gate. A vertically moving door
or gate which is opened directly by the motion of the elevator car
approaching the landing and closed by gravity as the car leaves the
landing,

(f) Hoistway semi-automatic door or gate. A door or gate which
is opened manually, and which cloges automatically as the car leaves
the landing.

(g) Hoistwoy manually-operated deor or gate. A door or gate which
is opened and closed by hand,

) th) Hoistway power-operated door or gate. A door or gate which
is opened and closed by power other than by hand, gravity, springs,
or the movement of the car.

(j) Hoistway power-operated door or gote, eutematically opened.
A door or gate which is opened by power, the opening of the door
being initiated by the arrival of the car at or near the landing. The
closing of such door or gate may be under the control of the elevator
operator or may be automatic,

(k) Hoistway power-opergted door or gate, manually controlled, A
door or gate which is opened and closed by power, the door movement
in each direction being controlled by the elevator operator.

- {m) Hoistway, telescoping gate. A gate in which the sections slip
together without distortion of the section.

(n) Hoistway door, é}ve-q'esistive. See Building Code, Wis. Adm.
Code, section Ind 51.09,

(38) HoIsTwWAY LANDING DOOR INTERLOCKS. (a) Ewisting installa-
tions, 1. Mechanical interlocks. A mechanical hoistway landing door
interlock is a device, limited to the following:

a. Ilevators controlled from the car, and the hoistway provided with
horizontally sliding doors equipped with a door locking device at each
landing actuated by a related control unit in the car, thereby locking
the car switch, lever, erank or wheel to prevent the operation of the
driving machine by the normal operating device unless the hoistway
landing door at that landing is locked within 4 inches of the fully
closed position; and

b. To prevent the opening of a hoistway landing door from the
landing side except by meansg of a special key. ‘

2., Electro-mechanical interlock. A hoistway landing door interlock
is a combination of electrical and mechanical devices which are:

a. To prevent the operation of the elevator driving machine by the
normal operating deviee unless all hoistway landing doors are locked
within 4 inches of the fully clogéed pesition; and:

b, To prevent the opening of the hoistway landing doors from the
landing side exeept by means of a special key.

Register, October, 1964, No. 106
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8 WISCONSIN ADMINISTRATIVE CODE

(b) New installations. 1. Hoistway door interlock. A device having
2 related and interdependent funetions which are:’

a. To lock the hoistway landing door in the cloged position before the
driving machine can be operated by the normal operating device.

b. To prevent the opening of the hoigstway landing door from the
Ianding side unless the car is within the leveling zone.

2. Hoistway unit system, A series of hoistway door interlocks, hoist-
way door electric contaets or hoistway door combination mechanical
locks and electric contacts, 0r a combination thereof, the function of
which is to prevent operation of the driving machine by the normal
operating device unless all landing doors are locked in the closed
position.

(39) LeEvELING ZONE. The limited distance above or below an eleva-
tor landing, within which the leveling device may cause movement of
the ear toward the landing.

(40) LEVELING DEVICE, CAR, A leveling device is any mechanism or
control which will move the ear within a limited zone toward, and
stop the car at the landing.

{41) OPERATING DEVICE. A car gwitch, push button, rope, wheel,
lever, treadles, etc.,, employed to enable the operator to actuate the
controller.

(42) BOTTOM OVERTRAVEL OF THE ELEVATOR CAR is the distance the
car floor can travel below the level of the lower tferminal Janding
until the weight of the fully loaded car rests on the buffers, and in-
cludes the resulting buffer compression.

(43) BOTTOM OVERTRAVEL OF THE COUNTERWEIGHT is the distance
the counterweight can travel below its pogition when the car platform
is level with the upper terminal landing until the full weight of the
counterweight rests on the buffers, and includes the resulting buiffer
compression.

(44) - AUTOMATIC OPERATION, An operation by means of buttons or
switches at the landings, with or without buttons or switches in the
car, the momentary pressing of which will cause the car to start and
automatically stop at the landing corresponding to the button pressed.

(45) NON-SELECTIVE COLLECTIVE AUTOMATIC OFERATION.. An opera-
tion by means of one button in the car for each landing level served
and one button at each landing, wherein all stops registered by the
momentary pressure of landing or ear buttons are made irrespective
of the number of buttons pressed or of the sequence in which the
buttons are pressed. With this type of operation the car stops at all
landings for which buttons have been pressed, malking the stops in the
order in which the landings are reached affer the buttons have been
pressed but irrespective of its dirvection of travel

(46) SELECTIVE COLLECTIVE AUTOMATIC OPERATION. An operation by
means of one button in the ear for each landing level served and by
“Up” and “Down” button at the landings, wherein all stops registered
by the momentary pressure of the car buttons are made ag defined
under non-selective collective automatic operation, but wherein the
stops registered by the momentary pressure of the landing buttons
are made in the order in which the landings are reached in each dirvec-

Register, October, 1964, No, 106
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tion of travel after the buttons have been pressed. With this type of
operation, all “Up” landing calls are answered when the car is trav-
eling in the “Up” direction and all “Down” landing calls are answered
when the car is traveling in the “Down” direction.

(47) SINGLE AUTOMATIC OPERATION. An operation by meang of onhe
button in the car for each landing level served and one buiton at each’
landing, so arranged that if any car or landing button has been
pressed the pressure of any other car or landing operating button will
have no effect on the operation of the car until the response to the
first button has been completed.

(48) CAR-SWITCH OPERATION. An operation wherein the movement
of the car ig divectly and solely under the control of the operator by
means of a switeh in the car.

(49) CAR-SWITCH AUTOMATIC FLOOR-STOP OPERATION. An operation
in which the stop is initiated by the operator from within the car
with a definite reference to the landing at which it is desired fo stop,
after which the slowing down and stopping of the elevator is auto-
matically effected.

(50} CONTINUOUS-PRESSURE OPERATION. An operation by means of
push buttons or switches in the car and at landings, any one of which
may be used to control the movement of the car so long ag the button
or gwitch is manually held in the operating position.

(1) DUAL OPERATION. A system of operation whereby the elevator
controller is arranged for either automatic operation by means of
landing and car buttons or switches, or for manual operation by an
operator in the car, who may either use & car switch or the buttons
provided in the car. When operated by an operator, upon the throwing
of a suitable switch or switches, the car can no longer be started by
the landing buttons, buttons may, however, be used to signal the
operator that the car is desired af certain landings.

(62) PRE-REGISTER GPERATION, An operation in which signals to stop
are vegistered in advance by buttons in the car and at the landings.
At the proper point in the ecar travel the operator in the car is notified
by a signal, visual, audible, or otherwise, to initiate the stop, after
which the landing stop is automatie.

(53) SigNAL OPERATION. An operation by means of single buttons
or switches (or both) in the car, and up or down direction buttons
(or both) at the landings, by which predetermined landing stops may
be set up or registered for an elevator or for a group of elevators.-
The stops set up by the momentary pressure of the car bubtons arve
made automatically in succession as the car reaches those landings,
irrespective of its direction of travel or the sequence in which the
buttons are pressed. The stops set up by the momentary pressure of
the up and dewn buttons at the landing are made automatically by
the first available ear in the group approaching the landing in the
corresponding direction, irrespective of the sequence in which the
buttons are pressed. With this type of operation the car can be started
only by means of a starting switch or button in the ear.

(64) POTENTIAL SWITCH, ELEVATOR. An eclevator potential switch ig
a switch which disconneets the power from the elevafor apparatus

Register, Oclober, 1964, No, 106
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10 WISCONSIN ADMINISTRATIVE CODE

when the supply voltage fails or decreases below a definite value and
which is usually opened by various electrical safety devices. These
switches are of the magnetic type.

(66) RacEwavs. Any channel for holding wires, or cables, which is
designed expressly for, and used solely for, this purpose, Raceways
ghall be of metal and this term includes rigid metal conduit, flexible
metal conduit or electrical metallic tubing.

(56) SAFETY, CAR OR COUNTERWEIGHT, A mechanical device attached
to the car or frame to stop and hold the car or counterweight in case
of predetermined overspeed, free fall, or slackening of the cables.

(567) SLACK-CABLE SWITCH, ELEVATOR. A glack-cable switch is a de-
vice for automatically cutting off the power in case the hoisting cables
become slack,

(58) TERMINAL TANDING, The highest and lowest landing gerved by
the clevator.
Histery: Cr. Regigter, October, 1964, No, 106, eff, 11-1-64.

SCOPE

Ind 4.61 General seope, The requirements of this code shall apply
to every elevator, power dumbwaiter, material handling elevator,
moving walk or moving ramp, or escalator installed in public build-
ings and places of employment as defined by Wisconsin statutes. This
requirement applies to hoth existing installations and those hereafter
installed unless otherwise specified.

Histery: Cr. Register, October, 1964, No. 108, eff, 11-1—-64.

Ind 4.02 Renewing of elevator, dumbwaiter, escalator, efe. Where
part or parts of equipment of an elevator, power dumbwaiter, mate-
rial handling elevator, moving walk or ramp or escalator are impaired
through ordinary wear, damage or deferioration by fire or other
causges, to 0% of the original condition, the equipment shall be re-
paired or rebuilt in conformance with the reqmirements for new
installations.

' History: Cr. Register, October, 18964, No, 106, eff, 11-1-64.

"7 Ind 4.03 Exemptions. (1) This code does not apply to the following.

o (a) Belt, bucket, scoop, roller or similar inclined or vertical freight

conveyors, portable tiering or piling machines when not serving more

than the floor on which the tiering or piling machine is located,

R (b) Skip hoists, belt manlifts, mine hoists, wharf ramps or appara-
4 tus in kindred classes, amusement devices, stage curtain hoists or lift

" bridges, nor to elevators with a travel less than 56 inches. _

. (c¢) For regulations relative to the use of elevators, hoists, derricks
and simjlar equipment during the period of construction of a building ¥
or any other structure, see Wis. Adm. Code section Ind 35.28 to 36.31,

) inclusive, of the Safety in Construction Code issued by the industrial
\ff) ~ commission. .
,\‘3\ . (d) For, belt manlift requirements, see Wis. Adm. Code, section

L% Ind 1.69,8afety code.

P {e) For the employment of minors under 18 years of age see Wis,
e Adm, Code, section Ind 70.09 (1), Wages and Hours code,

S History: Cr, Reglster, October, 1964, No. 106, eff, 11-1-§4.

Reglater, Qctober, 1864, No. 106
Elevator Code



INDUSTRIAL COMMISSION 11

Ind 4.04 Plans; new installations., (1) Before starting work on any
new installation of an elevator, power dumbwaiter, material handling
elevator, moving walk or moving ramp, or escalator, 8 copies of the
plans shall be submitted to the industrial commission for approval
with 2 copies of application for each unit, properly filled out on blank
forms furnished by the ecommission, )

(2} Every manufacturer who furnishes equipment as described in
subsection (1) to be installed by the owner or an agent of the owner,
shall submit plans and application.

(3) Plansg shall include:

(a) Sectional plan of car and hoistway.

(b) Sectional elevation of hoistway, machine room (showing ma-
chinery) and pit,

(c) Plan of machine and supports showing details of materials,
size of beams. I the hoistway has more than one enfrance on any
floor, all entrances shall be clearly shown.

(@) 'The guide rail bracket spacing,

(e) The size and weight per foot of any guide rail reinforcements
where provided.

(4) The form referred to under subsection (1) iz SB-22 “Applica-

. tion for Construction, Erection and Remodeling” and may be obtained
from the Industrial Commission, Hill Farm State Office Building,
4802 Sheboygan Avenue, Madison, Wisconsin 53702.

(5) A plan examination fee in the amount established by Wis,
Adm, Code section Ind 69.20v5hall be paid for each installation requir-
ing approval, :

(6) Subsection (1) shall not apply in cities where permits are issued
by the city in a manner approved by the industrial commission.

History: Cr, Reglster, October, 1964, No, 106, eff, 11-1-f4.

Ind 4.05 Inspections. (1) INTERVAL. Every elevator, power dumb-
waiter, material handling elevator, moving walk or moving ramp, or
escalator operated in the state of Wisconsin shall be subjected to a
regular inspection once every 12 months.

(2) INSPECTION BY INSURANCE COMPANIES. The industrial commis-
sion may accept ingpections of elevators, power dumbwaiters, material
handling elevators, moving walks or moving ramps, and escalators
reported by certified inspectors subject to the following conditions:

(a) Each installation shall be inspected at least once every 12
months,

(b} A detailed report of each unit inspected shall be filed with the
commisgion within 14 days after inspection oh a printed form ap-
proved by the commission. Such report shall show all respects in
which the installation fails to comply with the code regquirements.

(c) A certificate of inspection on a form approved by the commis-
sion shall be posted by the insurance company in a conspicuous place
in the elevator ear, dumbwaiter cage, material handling elevator,
moving walk or moving ramp, or escalator, as the case may be, and
shall show the date of inspection, name of insurance company, name
of ingpeector, and rated eapacity.

(d) The insurance company shall use all reasonable diligence to
secure compliance with the commission’s rules. If unsuccessful, it shall

Register, Qctober, 1964, No, 106
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g0 report to the commission,. If it then becomes necessary for the com-
mission to make an inspection, the statutory fee for each unit in-
spected will be charged. (See Wis. Adm. Code section Ind 4.075

(e) The competeney of each elevator inspector shall be certified by
each Insurance company to the commission in writing prior to making
inspections. Insurance company inspectors will be approved by the
commission only after the receipt of zeceptable evidence of competency
and a satisfactory examination has been passed consisting of writ-
ten tests.

1. The form referred to under subsection (2) (e)§/s SB-12 “Insur—
ance Company Elevator Inspector” and is furnished by the industrial
commission to insurance company inspectors after their competency
hag been examined and approved,

‘History: Cr. Register, October, 1964, No, 106, eff, 11164,

Ind 4,06 Inspection by cities. In any city which provides a competent
ingpector, the industlial commission will accept inspections by such
city, provi e condl ns of Wis. Adm. Code section Ind 4.05 (2}
(a), \/(c) d)) and (e) arg complied with, substituting “city” for
“ingurance company”,

Histor‘yc Cr. Register, October, 1884, No, 106, eff. 11-1-§4,

Ind 4 07 Inspection fee. A charge in accmdance with- the fee sched-
ule established by Wis. Adm. Code section Ind 69.25%will be made by
the indusgtrial commission of each inspection of each clevator, power
dumbwaiter, matervial handling elevator, moving walk or moving ramp,
or escalator,

History: Cr. Register, October, 14564, No. 106, eff, 11-1-64,

Ind 4.08 Tests and inspections; new installations. (1) Every eleva-
tor, power dumbwaiter, material handling elevator, moving walk or
moving ramp, or escalator shall be fested and inspected in conform-
ance with the code requirements by a representative of the industrial
commission before the installation is placed in service.

(a) The party mstalhng such an installation sghall give notice to
the industrial commission not less than 10 days prior to the time the
installation is complete and ready for inspection.

(b) - A representative of the elevator company shall be present
during the final ingpection of each installation.
‘Histery: Cr. Register, October, 1964, No. 106, eff, 11-1-84.

Ind 4.10 Hoistway enclosures. (1) EXISTING INSTALLATIONS. (a) The
hoistway of every existing passenger or freight elevator or power
dumbwaiter where the travel does not exceed 2 stories, and where a
fire-resistive enclosure is not required, shall be solidly enclosed with
wood or metal to not less than 6 feet in height, and shall withstand
a horizontal force of 100 pounds with not more than 1 inch deflection
at any point.

{2} NeEw INSTALLATIONS, (a) The hoistway of every passenger ele-
vator shall ecomply with the requirements as deseribed in this sub-
section,

1, The hoistway enclosure in buildings of ordinary or frame con-
struction shall be not less than 1-hour, fire-resistive construction. (See

Register, October, 1964, No. 106
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subsection (2) (c) ‘{nd (d)%d Wis. Adm. Code section Ind 4.31“’%01‘
hoigtway landing doors.)

2. The hoistway, regardless of travel in buildings of fire-resistive
or mill construction, shall be enclosed with not less than 2-hour, fire-
resistive construetion, (See Wis. Adm. Code section Ind 4.31:86r hoist-
way landing doors,}

(b) The hoistway of every freight elevator or power dumbwaiter
shall comply with the requirements as described in this subsection.

1, The hoistway in buildings of ordinary or frame construction,
where the travel does not exceed 2 stories, shall he solidly enclosed
with wood or metal and shall withstand a horizontal force of 100
pounds with net more than 1 inch deflection at any point. (See sub-
section (2) (d)‘O/

2. The hoistway in buildings of ordinary or frame construction 3
stories or more in height, shall be enclosed with not less than 1-honr,
fire-registive construction. (See Wis. Adm. Code seetions Ind 4. 38 1d
4,'79 for hoistway Ianding doors.)

8. The hoistway regardless of travel in buildings of ﬁle-reSIStlve or
mill construction shall be enclosed with not less than 2-hopr, five-
resgistive construction. (See Wis. Adm. Code sectmns Ind 4. 38 and 4,79+
for hoistway landing doors.)

a. Erception. 1. An olevator or power dumbwaiter hoistway which
is placed in a fire-resistive stair enclosure, need not have an additional
fire-resistive enclosure, but the hoistway shall be solidly guarded
above each floor and every stairway with incombustible material and
shall withstand a horizontal force of 100 pounds with not more than
1 inch deflection at any point.

b. Frception. 2. Elevators installed in power plants or similar bulld—
ings where landings consist of grille work, perforated metal or cat-
walks, the hoistway may be enclosed to a height of not.less than 7 feat
above each landing, provided the space in front of each car entrance
opening shall-be enclosed with a golid guard the full height of the
hoigtway. Thig guard shall be in a plane not more than 7 inches from
the edge of the car.

{c) Where a passenger or freight elevator or power dumbwaiter is
installed in a building which includes a theatre or assembly hall the
hoigtway enclosure shall he not less than 2-hour, fire-resistive con-
struction. (See Wis. Adm. Code sections Ind 4.31,74.38+8nd 4.7%-for
hoistway landing doors,)

(d) Where a passenger or freight elevator or power dumbwaiter is
installed in an aparément building, hotel, dormitory, convent, mona-
stery, hospital, nursing home, or pluce of deteniion, the hoistway shall
comply with the requirements described in this subsecfion,

1. Whére the building is of ordinary or frame construction and the

- travel does not exceed 2 stories, the hoistway shall be not less than
1-hour, ﬁre—reszstlve eongtruetion. (See Wis. Adm. Code sections Ind
431 4 38 Vgnd 4.79 or hmstway landing doors.)

2, Where the building is of ordinary or frame construetion, 3 stories
or more in height, the hoistway shall be not less than 2-hour, fire-
resistive gonstruction. {See Wis. Adm. Code sections Ind 431)/4 38, v
and 4.79¥or hoistway landing doors.)

3. Where the building is of fire-resistive construction, regardless of
travel, the hoistway enclosure shall be not legs than 2-hour, fire-

Register, October, 1984, No. 106
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registive cgnstruction, (See Wiz, Adm. Code sections Ind 4.31,/ 438,

y _and 4.79 or heistway landing doors.

__{e) Windows shall be prohibited in-an elevator hoistway.

() The hoistway for elovators located on the outside of a building
shall be enclosed to conform with the requirements as follows:

1. Shall be solidly enclosed at ground floor to the height of not less
than 7 feet.

2. The hoistway over the lower landing entrances shall be solidly
enclosed the entive height of the hoistway; not more than 7 inches
from the edge of the ear.

History: Cr. Register, October, 1964, No. 108, eff. 11144,

Ind 4.12 Guarding of hoistways; existing installations, (1) Where
a hand cable is operated through the hoistway enclosure, a slot not
more than b inches wide by not more than 3 feet long with the bot-
tom 30 inches from the floor shall be cut in the enclosure.

Note: Hand elevators. On the sfde on which the pull rope Is Iocated, the
enclosure may be arranged so as to permit free opcration of the pull rope
but not more than 15 inches in width,

(2) Where material is stored near a hoistway enclosure, the enclo-
sure shall extend from floor to ceiling.

(3) In every elevator installation where the ceiling height iz more
than 12 feet, the space between the top of the entrance opening and
the ceiling shall be encloged with vertical wood or metal bars spaced
not more than 2 inches apart. This enclosure shall be in a plane not
more than 8 inches from the edge of the car.

(4) The hoistway for elevators located on the outside of a building
shall be enclogsed to conform with the requirements as follows:

{a) Shall be solidly enclosed at the ground floor to a height of not
less than ¥ feet.

(b) The hoistway over the lower landing entrances shall be solidly
enclosed the entire height of the hoistway; not more than 7 inches
from the edge of the car.

History: Cr. Register, October, 1964, No. 108, eff. 11-1-64.

Ind 4,14 Guards for ontside windows in hoistways; existing installa-
tions. (1} Every outside window in an elevator hoistway shall be
guarded on the cutside as outlined in the following items:

(a) Hetght.

1. Uyp to and including the fourth floor,

2, Where a window gill is not more than 15 feef above an adjoin-
ing roof.

3. Up to and including the seventh floor on elevators hereafter
ingtalled in cities where the fire depariments use aerial ladders,

(b) Materigl, Metal bars not less than 14 ihch in diameter or
equivalent and spaced not more than 10 inches center to center, or
wire sereen of wire not less than 4 inch in diameter with mesh not
greater than 3 inches, measured along the wire from center to center
of wires at pointg where they crosg. If any such screen is hinged, the
fastening shall be on the inside.

1, Fxeeption. Grain elevators,

Note: Flat bars nof less than 1 inch wide by % inch thick, with the ends
securely anchored, will be considered the equivalent of 14 inch diameter rods.

Register, October, 1964, No. 106
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(2) Where sn open side of an elevator car passes 2 window in a
wall of a hoistway and an approved car gafe protection is not pro-
vided for such open side a guard consisting of vertical metal bars
14 inch in diameter or equivalent, spaced nof more than 2 inches apart,
or substantial grating, removable if desired, shall be provided over
the ingide of the window. .

History: Cr. Register, Octoper, 1964, No. 104, eff, 11-1-64.

Ind 4.15 Guards for projections in hoistways. (1) All projections and
shearing edges in elevator hoistways such as floors, beams, sills, pipes,
bolts and other stationary parts within 4 inches of the edge of the
car, unless guarded by the permanent car enclosure, shall be pro-
vided with smooth metal guards not less than & inch in thickness and
beveled to make an angle of not less than 60 degrees with the
horizontal.

(a) Feception. The requirements of subsection (1)\413,11' not apply
to door hangers and power driving devices; nor the projectiong of
1 inch or less on door lintels; nor to projections into the hoistway on
interlocks or other door lecking devices where the guardmg of such
devices would interfere with their proper operation.

. {2) Passenger clevators hereafter installed equipped with car gates
of the collapsing type shall have the hoistway provided with facia
plates flush with the landing sill,

(3) Elevators equipped with a leveling device shall have the hoisgt-
way entrance sill provided with vertical guards extending down to a
point not less than 2 inches beyond the leveling zone and beveled at
the lower edge asg requived in subsection (1).V

(4) Where a leveling device operates the car with the hoistway
door or gate open, the under side of the car platform shall be equipped
with a vertical guard at least 2 inches longer than the leveling zone,

(2) An inching device, controlled by means of up-and-down continu-
ous pressure puttons or switches located in the car and when used with
the hoistway door or gate, or car door or gate open; vertical gmards
shall be provided below the car platform to conform with subsec-
tion (4).

{5} For passenger elevators heveafter installed, the clearance he-
tween the edpe of the car sill and the heoistway wall or facia plate
shall not exceed 4 inches, and the width shall be not less than the full
car door or gate opening.

History: Cr. Regiater, October, 1964, No. 108, eff, 11-1-§4.

Ind 4.16 Car and landing cleara}lceé. (1) The clearances between

the car entrance sill and any landing sill shall be not legs than %

inch, and not greater than 1% inches, except for corner post construc-

tion the clearance ghall be not less than % inch. -

ﬁz\) For every automstic-operation elevator the distance from the '] w
/hoistway face of the door or gate to the edge of the hoistway sill, :
{—measured from the face of the door or gate nearest the car shall be

“mnot more than the following:
i (a) Swinging doors, 1 inch,
F+ (b) Vertical or horizontal sliding doors, 2% inches.
%, (c) Gates, 4 inches.

"\\ Register, October, 1964, No. 106
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(d) For existing installations wlere the clearance exceeds that as ouf-
lined in the subsection (2) (2}, the space between the hoistway side
of the landing door and the edge of the landing sill shall be filled in
by suitable meéans.

(e) The hoistway face of the hoistway landing door or gate shall
not project into the hoistway beyond the edge of the landing sill.

(3) Por freight elevators other than automatic-operation the dis-
tance from the hoistway face of the door or gate to the edge of the
hoistway sill measured from the face of the door or gaté nearest the
ear shall be not more than 4 inches.

{(4) For freight elevators where hoistway landing gates are pro-
vided the clearance between the hoistway wall and the edge of any car
entrance sill shall be not greater than 7 inches at any point.

(5) For freight clevators a clearance between the hoistway wall
and the edge of any car entrance sill shall be not greater than out-
lined in this subsection. _

(2) Four (4) inches for horizontal sliding hoistway landing doors.

(b) Seven . (7) inches for vertical bi-parting counterbalanced hoist-
way landing doors.

(¢) Eight (8) inchesg for vertical pass type counterbalanced hoist-
way landing doors..

(6) For every automatic operation elevator the car door or gate
shall be so located that the distance from the face of the hoistway
door or gate nearest to the landing sill to the face of the car door or
gate nearest to the car sill shall be not more than 5% inches.

{(7) The clearance between any part of the elevator hoistway wall
and the elevator car or counterweight and appurtenances shall have a
clearance of net less than 3% inch.

(8) The clearance between the car platform and the counterweight
shall be not less than 1% inches.

‘Historys Cr, Regiater, October, 1964, No, 104, eff, 11-1-64,

Ind 4.17 Elevator pits. (1) A pit shall be provided for every power
elevator.

(a) The pit shall be at least equal in area to the hoistway, The walls
and floor shall be substantialiy constructed of incombustible material
forming a tight enclosure, The construction of the pit floor and sup-
ports shall be adequate to resisf the impact of the counterweight or
the fully loaded car striking the buffer at governor tripping speed.
The floor shall be approximately level,

{2) Where water ecannot be kept out of a pit with ordinary con-
struction, proper drains or sumps, with or without pumps, shall be
provided with cover, or a pit tank shall be constructed of not less than
4 inch steel plate,

(8) Where existing foundation footings are encountered in a new
or altered installation and it iz impractical to disturb the footings,
the maximum permissible eneroachment shall be not more than 15%
of the cubie content of the pit.

(4) Where there i a difference in level of floorg of adjacent pits
greater than 8 inches, a solid guard of incombustible material shall
be provided to gepaiate such pits, Guards shall extend not less than
6 feet above the level of the higher pit floor.

Register, Octoher, 1964, No. 10§
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(5) Access shall be provided to-all pits to econform with Wis., Ad:w.
Code sections Ind 4.831 (§) (a)'And (6) (a) “and Ind 4.88 (1) (a) T.
and Ind 4.38 (2) (b) 7.“and 8.,"or by meansg of a geparafe pit entrance
access door,

(a) Where separate access pit doors ave provided the doors shall
be af least 2 feet by 6 feet in gize and equipped with self-acting locks,
arranged to permit the doors to be opened from inside the pit with-
out a key.

(6) A fixed ladder shall be provided in the pit of every elevator here-
after installed, This ladder shall be of incombustible material, located
within reach of the access door and shall extend not less than 80 inches
above the sill of the access door, or hand grips shall be provided. to
the same height.

(a) FEwceplion, Where separate pit enfranhce access doors are
provided,

(7} There shall be installed in the pit of every power elevator here-
after installed an enclosed stop switch of the approved type and shall
be in addition to the directional and final limit switches. This- switeh
shall be accesgible from the pit accesg door adjacent to the ladder
when ladders are used and approximately in line with the pit access
door sill. Where access to the pits of elevators in a multiple hoistway
is by means of a single access door, the stop switch for each elevator
shall be located adjacent to the nearest point of access to itg pit from
the access door.

~{8) No elevator machine or other machinery shall be located in
the elevator pit except equipment used in connection with oil hydraulic
or existing sidewalk elevators.

History: Cr. Register, October, 1964, No. 108, eff. 1I1-1-64,

1

Ind 4.18 Minimum pit depth and overhead clearance, (1) The pit
depth for every power elevator hereafier installed shall be not less
than the number of inches specified in the requirements outlined in
TPables 2 and 8 of this section. The depth of trenches, depressions or
foundation encroachments as of Wis, Adm. Code section Ind 417 (S)V
shall not be considered in determining the pit depth,

(2) For cable and hydraulic elevatorg the bottom runby for the
c¢ar and counterweight shall be not less than shown in Table 1.

TABLE 1
Cable Elavators Hydraunlic Elevators
Speed E.P.M. Control Buffers Rumnby Speed F.P.M., | Buffers | Runby
25 to 60 Rhaostatic Spring 6 inches 160 or [ess Spring | 3 inches
Between 51 and i .
100 Rheostatie Spring 9 inches || 100 to 300 Spring | 6 inchey
Over 100 Rheostatic Spring 12 inches
Up to 200 Generator
Field Control ) Spring 6 inches
Ovet 200 Generator '
Field Control | 0il 6 inches

Register, October, 1964, No, 106_
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1. Maximum bottom runby for car shall not exceed 12 inches.

2, The maximum bottom runby for counterweight shall not exceed
24 inches,

{b) The minimum pit depth for elevators hereafter installed requir-
ing spring buffers shall be not less than shown in Table 2.

TABLE 2
MINIMUM PIT DEPTH—ELEVATORS HAVING SPRING BUFFIERS

- Capacity Capaeity Capacity Capacity Capacity

Contract Speed 0 to 3001 to GO0 to 10,001 to 16,000
..M. 3000 8000 16,000 16,000 and over
25 to B0 42 inches 48 inches 54 inches 60 inches 66 inches
51 to 100 . 48 inches 54 inches 60 inches 66 inches 72 inches
101 to 200 54 inches 60 inches | 66 inches T2 inches T4 inches

(¢} The minimum pit depth for elevators requiring oil buffers shall
be not legs than ghown in Tahble 8,

TABLE 3
MINIMUM PIT DEFTH-ELEVATORS HAVING 0IL BUFFERS

Contract Speed F.P.M. Cﬂfaﬁgiﬁfﬂdff’ Capaciﬂ:idl %‘333 pounds
201 to 800 76 inches 82 inches
301 to 400 88 inches - 94 inches
441 to 500 104 inches 110 inches
501 to 600 120 inches 126 inches
o 601 to 700 188 inches 144 inches
701 to 800 150 inches 156 inches

Note: Interpolation may be used for infermediate speeds.

1.Ewception. When excessively long oil buffers are provided and
where practical a pocket not over 30 inches deep may be provided
below the normal pit floor to accommodate the lower portion of the
oil buffer, provided the pocket is waterproofed and has a substantial
removable cover or filled with sand to permit the buffer te be removed
in case of repair. Such pecket shall not be included in the pit depth.

{2) When the car vests on the fully compressed buffer, there shall
be at least two feet clearance vertically between the lowest projection
of the underside of the car platform, except guide shoes and aprons
attached to the car sill, and any obstruction in the pit, exclusive of
compensating dévice, buffer, and buffer supports. In no case shall the
pit depth be less than shown in Tables 2 and 8 of this section.

Reglster, October, 1964, No. 108
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{8) For every power cable and hydraulic elevator hereafter In-
stalled requiring spring buffers, the minimum overhead clearance for
car and counterweight shall be not less than shown in Table 4,

TARLE 4
Cable Elevators Hydraulic Blevators
Overhead Overhead Overhead
Contract Speed ar Counterweight | Contract Speed Car
FP.M. Clearance Clearance F.P.M. Clearance
0 to 100 42 inches 30 inches 0 to 50 36 inches
101 to 200 48 inches 86 inches 51 to 100 42 inches
Over 100 48 inches

(4) For every power elevator hereaffer installed reguiring oil
buffers, the minimum top clearance for car and counterweight shall
be nof less than shown in Table b.

TABLE 5
CABLLE BDLEVATORS

Overhead Car Overhead Counterweight

- Contract Speed F.P,M, Clearance Clearance
2{1 to 300 80 inches 42 inches
- 301 to 400 56 inches 48 inches
401 to 500 i 7zinches 54 Inches

501 to 600 N 84 inches 66 inches =

801 to TOD 96 inches I .98 inch;—_
701 o 800 | . 102 inches T 84 inches

Note: Enterpolation may be used for intermediate gpeeds,

(B) In no case shall the car strike any part of the overhead when
the counterweight is fully compressed on the buffer at governor trip-
ping speed,

History: Cr, Regiater, October, 1964, No. 106, eff, 11164,

Ind 4,19 Buffers. (1) Spring or cil buffers shall be installed under
the cars and counterweights of every power elevator as described in
thig subsection.

(a) Spring buffers may be used where the contract speed does not
exceed 200 feet per minute,

(b) Spring buffers for cars and counterweights shall be capable of
supporting a static load having a minimum of twice and a maximum
of three times the total weight of the car plus the contract load or of
the weight of the counterweight respectively without being compressed
completely solid.

Regiater, October, 1964, No, 108
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(¢) The gtroke of the buffer springs shall be equal to or greater
than shown in Table 6 of this zection.

TABLE 6

Contract Car Speed .
Peet Per Minute : Stroke in Inches

g

100 or less
2%
4

101 to 160
151 to 200

(2) Approved type oil buffers shall be used for car and counter-
weight when the contract speed exceeds 200 feet per minufe. .

Ewxception. Where type C safeties are used, oil buffers are nof re-
quired in the pit.

(a) Where type C safeties are used, switches shall be provided in
connection with the oil buffers as outlined in this subsection,

1. A switch shall be provided which will antomatically interrupt
the power circnit in the event the buffer is compressed more than
10% of its stroke. )

2. A switch shall be provided which will automatieally interrupt
the power civeuit in the event the oil in buffer is below the minimum
required level,

{3) Oil buffers shall develop an average refardation not in excess
of 32.2 feet per second per second; and shall develop no peak retarda-
tion greater than 80.5 feet per second per second having a duration
exceeding (1/26th} of a second with any load in the car from con-
tract load to a minimum load of 150 pounds when the buffers are
struck with an initial speed of not more than 115% of the rated
gpeed.

(a) The minimum stroke for car and counterweight oil buffer shall
be such that the car or counterweight on striking the buffers at 115%
of the rated speed as shown in Table 7 of this section shall be brought
to rest with an average retardation of not more than 32.2 feet per
second per second.

TABLE 7

) 116% of Gravity Slowdown | Minimum Strokes of
Rated Speed in Rated Speed in Distance in Inches at [ Oil Buffers Permitted
Feet Per Minute Teet Per Minute 115%, of Rated Speed in Inches

200 280 23 Yy

225 259 i aig

260 288 411 414

300 345 614 63

360 402 8if 83

400 460 11 11

450 517 133 1334

500 576 7 17

§00 690 243 2434

700 305 3314 831

800 920 4334 4834

(4) When a new or altered elevator is installed in an existing
hoistway and foundation footings are encountered as outlined in Wis.
Adm. Code section Ind 4.17 (3),"the minimum buffer stroke as speci-

Register, Octoher, 1564, No. 106
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fied in Table 7 of thig gection may be reduced provided an emergency
terminal stopping device as deseribed in thig subsection is used and
which will limit the speed at which the car or counterweight can
strike its buffer, The reduced stroke shall be based oh at least 115%
of the reduced striking speed and shall be not less than 50% of the
stroke required for rated speeds under 800 feet per minute, nor less
than 83% % or 18 inches, whichever is greater.

{a) An emergency terminal stopping device when installed in con-
nection with reduced-stroke oil buffers shall conform with the follow-
ing requirement, )

1. Shall operate independently of the normal terminal stopping
switch should thisz switch fail to slow down the ear at the terminal
landing as intended.

2. Shall provide a retardation not in execess of 32.2 feet per second
per second.

3. Shall not apply the car safety device.

4, Shall be so designed and instalted that a single short eireuit
caused by a combination of grounds, or by other eonditions, ghall not
prevent their functioning.

(5) Oil buffers shall be provided with means of determining that
the oil level is within the maximum and minimum allowable limits.
Glags sight gauges and pipe plugs shall not be used. Oils used in oil
buffers ghall have a pour point of zers (0) degrees Fahrenheit or
lower and a viscosity index of 75 or higher.

Note: The range in viscosity of buffer oil to be used, as specifled in Say-
bolt Seconds Universal will be considered as standard and approved by the
industrial commission,

{6} Oil buffers shall have a metal plate securely attached thereto,
marked by the manufacturer in a legible and permanent manner, as
outlined in this subsection.

(2} The maximum and minimum loads and the maximum striking
speeds for which the buffer may be used.

(b) The viscosity of the oil at 100 degrees Fahrenheit to be used.

(¢) The viscosity index number of the oil to be used.

(d} The pour point in Fahrenheit of the oil to be used.

(7} Car buffers shall be tested in the field by running on to them
with contract load at not less than % contract speed. Counterweight
buffers shall be similarly tested with empty ear. The final limit switch
shall remain operative during these tests and temporarily relocated
if necegsary for Tull compression of the buffers. When the load is
lifted the buffers shall return to the fully extended position W1th1n
90 seconds,

(8) Before field testing an oil buffer, the manufacturer, upon re-
quest, shall file for approval with the industrial commission complete
information on the buffer design. Certified tests by a recognized test-
ing laboratory may also be accepted as satisfactory evidence for
approval,

History: Cr. Register, October, 1964, No, 108, eff, 11-1-G4.

Ind 4.20 Hoistways, machine rooms and pits. Restrictions, New and
exigting installations, (1} No wires, cables, pipes or conductor enclo-
sures shall be installed in any hoistway except those needed to serve
the elevator or dumbwaiter equipment, including wiring for heating,
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ventilating, lighting the car or hoistway and wiring for communica-
tion with the eaw,

“(a) Ewmception. Other raceways or cables may in exceptional cases
be installed in the hoistway only if approved in writing by the indus-
trial commission provided that all openings, terminals, outlet or junc-
tion boxes are located cutside the hoistway.

(b) Ezception, In existing installations, pipes in hoistways may re-
main unless earrying noxious gases, or steam with a pressure exceed-
ing 16 pounds.

(2) No elevator hoistway or pit shall be designed or used as a pas-
sageway, or for the storage of material.

(8) There shall be no thoroughfare, occupied or storage space under
the hoistway of an elevator unless a structure is provided sufficiently
gtrong to withstand without failure the impact of the car with con-
tract load or the impact of the counterweight on their respective

__buffers when either is descending at governor tripping speed.
(4) There shall be no machinery, apparatus or material located in

) ,t the machine room which is not a part of the elevator equipment, unless

separated by a rigidly constructed paltitlon not less than 3 feet away

“ and extending not less than 6 feet in height.

{5) Access to the machine room or penthouse for eleva.tom here-

{' & after installed shall not be through any toilet room, sIeepmg room or

private guarters,
History: Cr. Register, October, 1864, No. 106, eff. 11-1-64.

" Ind 4.21 Machine rooms, penthouses, overhead sheaves and/or gov-
ernors. New installations, (1) Where the machine and/or controller
is located over the hoistway; a floor or grating shall be provided at
the top of the hoistway of ever “y power elevator to conform with
Wis, Adm. Code section Ind 4.23Yand the headroom or working space
shall be not less than 7 feet in height.

(a) Eazception. For new installations in existing machine rooms or
penthouses the headroom or working space shall be not less than
6 feet in height,

(2) Where a secondary floor or metal grating is provided below the
machine room or penthouse floor and the space contains sheaves
and/or governor, a floor or metal grating shall be provided to cover
the full area of the hoistway and the headroom or working space
shall not be less than 4 feet in height,

(3) Where the elevator machine room is located below or at the
side of the hoistway the headroom or working space shall he not less
than 7 feet in height.

(4) A floor or metal grating shall be provided below all overhead
sheaves and/or governors and shall cover the full area of the hoist-
way and shall conform with the requirements outlined in this sub-
section, -

(a) The headroom or working space shall be not less than 4 feet
in height,

(b) Access to the sheaves and/or governor from the roof shall be
/by means of a hinged door with lateh; this door shall! be not less
than 20. inches by 24 inches.

Register, October, 1864, No. 106
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1, Where the access door is 4 feet or more above the roof a stau way-
type ladder shall be provided to the access door,

(c) Access to the roof shall be by means of a stairway in compli-
ance with Wis. Adm. Code section Ind 4.22 (4)v" e

(5) Where a new elevator terminates below an occupied floor and
the headroom or working space in the machine room cannot be pro-
vided as required in subsection (1) the headroom or working space
may be decreased if approved in writing.

History: Cr. Register, October, 1964, No. 106, eff. 11-1-64.

Ind 4,22 Consgtruction of machine reoms and penthouges. (1) The
construction of walls, ceilings or roofs and openings of all machine
rooms and penthouses shall be of equivalent construction as required
for hoigtway enclosures., Where exposed walls and roofs are of
non-fire-resistive construction, the penthouse shall in all cases be
covered with incombustible material, or not less than I-hour, fire-
registive construction.

(2) Machine rooms shall be provided with adequate heating and
provided with natural or mechanical ventilation to insure safe and
normal operation of elevators hereaffer installed.

(3) For every existing elevator installation access to the machine
roomm or penthouse shall be hovizontal and shall he made safe and
easy from outside the hoigtway by meansg of a stairway (with hand-
rail), or stairway type ladder (with handraijl), inclined not more
than 75 degrees with the horizontal.

(a) Ewxception. Seuttle openings through the roof on existing instal-
lations for access to the machine room or penthouse, will be accepted,
provided the arrangement ig reasonably safe and easy.

(4) For every elevator hereafter installed, access to the machine
room or penthouse shall be made from outside the hoistway by means
of an unobstructed stairway (with handrail), inclined not more than
60 degrees with the horizontal. Openings through the roof to serve
the machine room or penthowse shall be completely protected from
.the weather. This protection shall be fitted with a door not less than
6 feet in height to permit horizontal entrance. Access to the machine
room or penthouse may be under the same roof, One such stairway
may serve a group of machine rooms or penthouses on the same roof.

() All stairways or stairway type ladders to the roof of the
building, and all stairways or stairway fype ladders having a rise of
more than 6 feet above the roof, shall be protected from the weather
or shall be of standard fire escape construction,

(a) Where access to the machine room or penthouse is from the
roof and its enfrance door opens cutward a platform shall be pro-
vided not more than 8 inches below the entrance door siil. The plat-
form ghall be nof less than 2 feet wide and shall project not less
than 2 feet beyond the “lock” jamb of the door. A guard rail shall be
provided at the edge of thiz platform, except where the stairs join
the platform,

(6) Elevator penthouses shall not be used as public thoroughfares,
Dgorg to elevator penthouse shall be fitted with locks which permit
the door to be opened from the inside without a key,

(7) Where an elevator installation has a scuttle opening provided
in the machine room floor, the opening ghall be equipped with a sub-
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gtantial hinged cover so arranged fhat the opening cannot be con-
veniently used as an entrance to the machine room,
History: Cr. Regiater, October, 1964, No. 106, eff. 11-1-64,

Ind 4,23 Floor over hoistways of power elevators; new installations.
(1) A floor ghall be provided to conform with the 1equ1rements out-
lined in this subsection,

(a) Above or level with the top of the machine beams where the
machine is located over the hoistway.

(b) Below the overhead sheaves where the machine is not located
over the hoistway, (See Wis. Adm, Code section Ind 4.21v)§t

(2) The floor shall be capable of sustaining a concentrated load of
300 pounds on -any 4 square inches, and where it constitufes the floor
of 2 main or secondary-machinery space, it shall be designed for a
live load of not less than 125 pounds per square foot in all open areas.

(a) Where the elevator machine is supported solely by the machine
floor slab, the floor slab shall be designed in accordance with the
requirements of the Wiscongih Building Code, Wis. Adm, Code sec-
tions Ind 51.001 4nd 51.01,

{8) Overhead beams, floors and their supports shall be of steel or
reinforced concrete and shall be designed for not less than the sum
of the following loads:

(2) The load resting on the beams and supports which shall 1nclude
the complete weight of the machine, sheaves, controller, governor, and
other elevator equipment together with that portion, if any, of the
machine room floor supported therepn,

(b} Twice the sum of the tensiong in all wire ropes passging over
the sheaves or drums supported by the beamg with the rated load
in the car.
etg\r‘ote Tenslong are doubled to take care of impact, acceleration, stresses

(4) Floors may be of conc1ete, or of metal construction with or
without perforations. Perforated metal floors shall conform with the
following:

{a) If of bar—type g'ratmg, the openings between bars shall reject
a ball ¥4 of an inch in diameter,

{b) If of pe1forated sheel metal or of fabricated openwork con-
struction, the openings shall reject a ball 1 inch in diameter.

{e} Wood floors not less than 2 inches thick may be used in build-
ings of ordinary or frame construction. _

(d) The openings in floors, through which cables pass shall be fitted
with suitable guards at least 2 inches high to prevent any loose mate-
rial from coming in contact with such cables, and to prevent any
loose parts from dropping through the openings.

(e) Where there jg a difference in levels of machine room and
machinery space floors exceeding 15 inches, a standard guard rail
42 inches in height with an intermediate guard rail shall be provided
at the edge of the higher level. A stairway shall be provided for access
between levels, Stairways having more than 3 risers shall be provided
with handrails.

History: Cr. Register, October, 1964, No, 106, eff. 11-1-64.

Ind 4,24 Guards for counterweights. (1} Where a counterweight
runway ig loecated in the elevator hoistway the outside (the side
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away from the elevator), if exposed to contact, shal] be protected- the
full height with a solid guard.

(2) Solid metal guards shall be installed in the pit on the open
side or sides of all counterweights of elevators hereafter installed.
Guards shall extend from a point not more than 18 inches above the
pit floor to not less than 90 inches in height above the floor, properly
reinforced and braced in strength and stiffness to not less than ¥ inch
sheet steel.

(a) Euwception. Hand elevators.

(b) Fweeption. Existing power elevators where there is not Toom
for such guards.

(¢) Eweeplion. Where compensating chams or cables are attached
to the counterweight,

(8) On exigting installation where the counterweight runway is
located outside ths .elevator hoistway, the runway shall be solidly
enclosed on all sides and a removable panel 12 inches longer than the
counterweight stack shall be provided on the outside at the bottom.

History: Cr. Register, Qctober, 1464, No, 106, eff, 11-1-64.

Ind 4.25 Counterweights; existing drum type installations. (1) The
counterweight guide rails of every power drum type elevator shall be
strongly fastened together every 4 feet from the top of the guide rails,
to & point opposite the bottom of the counterweighi stack when it is
at the upper limit of normal travel,

(2) For every power dirum type elevator, there shall be an I-beam
or other obstruction, strongly secured at the upper limit of travel of
the countereweights so that they cannot be drawn out of the runway.
Such obstruction shall be so arranged that the counterweights will be
stopped squarely, without distortion.

(3) For every hand type elevator which does not have a limit
stop at the top, a solid footing shall be provided on which the counter-
weight will rest when the car is not more than 6 inches ahbove the
highesgt landing.

(4) Drum and car counterweights shall be made of metal, shall
run in substantial guides, and shall be provided with not less than
4 guide shoes or slots.

(5) If 2 sets of ecounterweights run in the same guides, the car
counterweight shall be above the machine counterweight, and theve
ghall be a clearance of not less than 8 inches between them,

. (6) Where an independent ear counterweight iz used, the weight
shall not ecause slack in the hoist cables at any time.

(7) Where the cables of one set of counterweights pass through,
or by, another set of counterweights, the cables shall be go protected
as to prevent chafing or wearing.

_History: Cr. Register, October, 1864, No. 106, eff, 11-1-64.

TInd 4.26 Counterweights and compensating devices. New installa-
tions, (1) Counterweights shall be located only in the hoistway of the
elevator which they serve.

(2) Counterweight weight sections for all elevators over 100 feet
per minute shall be mounted and gecured in struectural metal frames
g0 designed ag to prevent shifting of the weight by an amount which
will reduce the runing elearance to not less than % inch,

Register, October, 1964, No, 106
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(a) At least 2 tie rods shall be provided which ghall pass through
all weight sections. Tie rods shall be provided with lock nuts and
cotter pins at each end.

(b) Counterweight frames shall be guided on each end by upper
and lower guiding members attached to the frame.

(¢} Frames and rods shall be of steel or other metals conforming
to Wis. Adm, Code section Ind 4.54¥Where metals other than steel are
used, a factor of gsafety of not less than 5 ghall be inclided in the
design with the car at rest and the countereweight at the top of its
travel,

(d) When a hoisting sheave is mounted in the frame, provisions
shall be made to maintain the strength of the member supporting the
shaft and the reduction in area shall not reduce the strength of the
member below that required, The bearing pressure shall in no case
exceed that for bolts jn clearance holes as indicated in Wis, Adm.
Code section Ind 4.54.‘} :

(8) Counterweight weight sections may be installed without frames
for passenger and freight elevators up to 100 feet per minute provid-
ing the sections are gecurely fastened together with not less than 4 tie
rods equipped with washers, lock nuts and cotter pins at each end. All
rods shall pass through all weight sections. Suitable means shall be
provided to limit the movement of the weight sections and to prevent
the reduction in *unning clearance to not less than % inch.

(a) The weight stacks shall be guided on each guide rail by upper
and lower guide members,

(b) For every counterweight stack over 8 feet in height, there shall
be a middle guide weight,

(4) Compensating chains or cables shall be fastened to or on brack-
ety fo the counterweight frame or bottom guide weight and shall not
be fastened on individual tie rods.

(5) Compensating-cable sheaves shall be provided with a switch,
mechanically opened to remove the electrie power from the elevator
driving-machine motor and brake before the sheave reaches its limits
of {ravel, -

- Histovy: Cr. Register, October, 1964, No. 106, eff, 11-1-64.

Ind 4.27 Car consiruction. New installations. (1) Tvery elevator
shall have a car frame consisting of a crosshead, uprights (stileg),
and a plank located approximately at the middle of the ear platform
and in no case further from the middle than % of the distance from
front to back of the platform, .

(2) Car frames shall be guided on each guide rail by upper and
lower guide members attached to the frame,

{8) The frame and its guiding members shall be designed to with-
stand the forces resulting under the loading conditions for which the
elevator is designed, (See Wis. Adm. Code gection Ind 4.62 (1)/and
(2)for capacity and loading of elevators.)

(4) For freight type car frames which are located entirely below
the car platform, the vertical distance between théd top and bottom
car guide shoes shall be not less than 40% of the distance measured
between the guide rails.

(5) Where multiple sheaves are mounted on ear frame members
on geparate sheave shafts, provisions shall be made typ take the

Regiater, QOctober, 1964, No. 106
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compressive forces, developed by tension in the hoist ropes between
the sheaves, on a strut or struts between the sheave-shaft supports, or
by providing additional compressive sirength in the car frame or
car-frame members supporting the sheave shafts.

(a) Where the sheave shafi extends through the web of o cal—fra,me
member, the reduction in area of the member shall not reduce the
strength of the member below that required, where necessary, rein-
forcing plates shall be welded or riveted to the member to provide
the required strength. The bearing pressure shall in no case be more
than that permitted in Wis. Adm. Code section Ind 4.54%?1 bolts in
clearance holes. .

(6) Where side bracing and similar members are attached fo car-
frame uprights, the reduction in area of the upright shall not reduce
the strength of the upright due to the attachment and/or added
forces imposed myhe upright below that required in Wis. Adm, Code
section Ind 4.54,

{7) Where cars are suspended by hoisting cables attached to the
car frame by means of rope shackles, the shackles shall be attached
to steel hitch plates or to structural steel shapes. Such plates or shapes
shall be secured to the underside or to the webs of the car-frame
memher with bolfs or rivets so located that the tensions in the hoisting
ropes will not develop divect tension in the bolis or rivets,

(8) Every elevator car shall have a platform congisting of a solid
floor attached to a platform frame supported by the ear frame and
extending over the entire area within the car enclosure. The platform
frame members and the floor shall be designed to withstand the forees
developed under the loading conditions for which the elevator is
designed and installed.

(9) Materials used in the consfruction of car frames and platfmms
shall conform to the following:

(a) Car frames and outside members of platfmm frames shall be
made of steel or other metals and shall conform with Wis. Adm. Code
section Ind 4.54.v

(b) Platform stringers for freight elevators designed for Class B
or G loading shall be of steel or other metals. (See Wis. Adm, Code
section Ind 4.52 (2))

- (e) Platform stringers for freight elevators designed for Class A
loading shall be of steel or ofher metals or of wood.

(d)} Platform stringers for passenger elevators shall be of steel
or other metals, or of wood. Where wood is used the underside ex-
posed wood surfaces shall be covered with not less than No, 26 U, 8.
gauge mefal,

(e} Where wood ig used for platform stringers or for platform
Hloors and subfloors, it shall be properly cured clear structural quality
luraber.

Note: Guards bel il lat
A AR B, RS S o g e vetne o

(f) Cast iron shall not be used for any part subject to tension, tor-
sion or bending.

1, Excepiion, Guiding supports, guide shoes or compensaling eable
anchorage.
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Hlevator Code

A/) },u’
f}:(”fr e
("" Vi

(fl A /{f

A <7 {a 7



28 WISCONSIN ADMINISTRATIVE CODE

- {(10) Where there is a railroad track installed on an elevator car,
the tops of the 1ails shall be flush with the car floor.

(11) The ear frame members of every elevator car shall be securely
welded, bolted and/or riveted and braced.

History: Cr. Register, Octobeér, 1984, No. 106, eff. 11-1-64.

Ind 4,28 Passenger elevator. Car enclosures. (1) Every existing pas-
senger elevator car shall be solidly enclosed with woed or metfal on
all sides from floor fo car top or ceiling, except for the entrance
opening.

(2) For every elevator hereafter installed, the car enclosure shall
he constructed of solid incombustible panels to the full height of the
car top or ceiling, except for the entrance sides, and ghall conform
with the requirements outlined in this subsection.

(a) The enclosure shall be securely fastened to the car platform
and go supported that it cannot loosen or become digplaced in ordinary
service or on application of the ear safety or on buffer engagement.

() No passenger elevator car enclosure shall deflect more than
1 inch when subjected to a force of 75 pounds when applied horizen-
tally at any point, nor with such deflection shall the actual running
clearance be less than % inch.

(8) The material for passenger car enclosures shall conform with
the requirements cutlined as follows:

(a) Metal shall be equal in strength and as fire-resistive as
T¢ inch thick sheef steel.

(b} Fire-retardant-treated-wood, wood or wood materials of equiva-
lent combustible characteristics provided all exterior surfaces of the
enclogure are covered with sheet metal not less than 26 U, 8. gauge.

{c) Any other congtruction which iz approved by the industrial
commisgion as equal in stren, gth and fire-resistivity to conform with
subsections (3) (a) vand (b)Y based on tests submitted from a recog-
nized testing laborstory,

(d) Slow-burning combustible materials for insulating, sound dead—
ening or decorative purposes may be used for lining enclosures if
firmly bonded to the enclosure. Such materials shall not be padded
or tufted.

(4) Where vent openings are installed in the car enclosule they
shall conform with the requirements outlined as follows:

(a) Lower vents shall not be extended more than 1 foot above the
floor and shall rejeet a ball 1 inch in diameter,

(b} Upper vents shall not be located less than 6 feet above the
floor @nd shall reject 4 ball 2 inches in diameter.

(¢) All vent openings greater than 3% inch of the smallest dimen-

sion shall be properly guarded on the outside,
(b)) Every passenger elevator ear shall be provided with a car top
or cover constructed of solid material, designed and installed as fo be
capable of sustaining a load of 300 pounds on any square arvea 2 feet
on a side,

(6) An emergency exit with a cover ghdll be provided in the top
of all elevafor cars and shall conform with requirements outlined
as follows:

(a2) The exit opening on every elevafor hereafter installed shall
have an area of not léss than 400 squate inches, and ghall measure
net less than 16 inches on any one side.

Register, October, 1964, No. 108
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1. The exit cover of every elevator hereafter installed shall open ; £ . i

upward and shall be hinged or may be arrahged to slide horizontally | -1
in guides, fastened to the car top, so that the cover may be opened'
from hoth inside and from on top of the car without the use of toolg, i

2, The exit opening of every existing elevator installation shal]
have an area of not less than 320 sqguare inches, and shal]l measure
not lesg than 16 inches on any one side.

(b) The exit openings shall be so located as to provide a clear pas-
sageway unobstructed by ﬁxed elevator equipment located in or on
top. of the car,

{c) For elevators hereafter installed the car lighting shall in no
ease obstruet the clear top exit opening, False or drop ceilings locafed
below the exit pariel shall be designed for clear access to exit panel,

History: Cr, Register, October, 1964, No. 106, eff. 11-1-64.

Ind 4.29 Passenger elevator, Car furidshings; new and existing in-.
stallations, (1) No glass shall be used in elevator cars except to cover -
certificates, lighting fixtures, and appliances necessary for the opera-
tion of the cars,

(a) No piece of glass, unless laminated, or otherwise shatterproof,
shall exceed 1 square foobt in area,

(b) Mirrors, other than hall view mirrors, will not he permitted.
- (2) Handrails shall be provided at each side or sides of every
passenger elevator cal' and shall be mounted approximately 314 feef
above the floor, except for the entrance openings,

(8) No seats, except one for the atiendant shall be placed in the
elevator.

{4) No signs or advertisements shall be posted in any elevator car,
other than those required for the operation of the elevator,

{5} Ventilating fans or blowers, if used, shall be securely fastened
in place and located above the car ceiling or outside the enclosure,

History: Cr. Reglster, Gctober, 1964, No, 106, eff, 11-1-64.

Ind 4.30 Passenger elevator, Car door or gate. (1) For elevators
hereafter installed car gates are prohibited where the car speed
exceeds 100 feet per minute,

(2) A car door or gate of the horvizontal sliding type shall be pro-
vided at each entrance t(\)/elevator cars hereafter installed in compli-
ance with subsgection (1)¥"This door or gate when closed shall guard
the full opening and each door or gate shall be provided wﬂ;h a door
or gate electri¢ confact,

Breédption. The door or gate electric contact ig not required to pre-
veht the operation of the car when being moved within the Ileveling
zZone,

(a) FElectric contacts shall be provided on all elevator car doors
and gates installed after August 12, 1926 wheie the car speed is in
excess of 150 feet peér minute and the state reglstration is over 7,000.

1. Whére new cabs are installed for existing instailations, car doors
or gates shall be provided and equipped with a car door or gate elec-
trie contact. .

" (3) Every existing automatic operation elevator shall he provided
with a car door or gate at each entrance and equipped with a car
door ‘or gate electrie contaet,

Register, October, 1964, No, 106"
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(4) The distance befween bars or slats on car gates shall not ex-
ceed 8 inches when the gate is fully expanded. .
~ (a) Collapsible-type car gates hereafter installed shall have at
least every fourth vertical member of the gafe guided at the top
and every second vertical member guided at the bottom,

(b) Collapsible-type car gates shall not be power opened to a dis-
tance exceeding one-third (%) of the clear gate opening, and in no
case more than 10 inches,

(5) Vision panels when used in car doors shal] not exceed 80 square
inches in area and no single panel shall exceed 6 inches in width and
ghall be laminated or wire glass and the inside surface of the panel
shall be substantially flush with the surface of the door.

(6) Door panels shall have a substantially flush surface without
recessed or raised moldings,

(7) For automatic operation elevators the car door or gate shall
be considered in the closed position when the clear open gpace between
the edge of the door or gate and the nearest face of the closed jamb
does not exceed 2 inches, or for center-parting doors or gates when
the door panels or gates ave within 2 inches of contact with each other,

(8) For car swilch operation elevators an electric contaet on the
car door or gate may permit the starting of the ear when the clear
open space does not exceed 4 inches,

(9) Car door or gate electric econtacts shall be positively opened by
the movement of the door or gate and shall be maintained in the open
position and shall be go located that they are mot readily accessible
from inside the car.

(10) For automatic operation passenger elevators having power-
closed or antomatically released self-closing car doors or gates and
manually closed or self-cloging hoistway doors, the closing of the car
door or gate shall be prevented unless the hoistway door is in the
cloged position, .

(11) TIor elevators hereafter installed when both the car and the
hoistway doors are power operated, they shall be equipped with a
re-open device which will function to stop and re-open both ear and
hoistway doors in the event the doors are obstruected while closing.

Note: It iz permisgsible to close power operated car and hoistway doors at
reduced speed and power when they have been delayed for prolonged periods
through the vse of the re-cpening device.

History: Cr. Register, October, 1064, No. 108, eff, 11-1-84.

Ind 4.31 Passenger elevator hoistway landing doors. (1) Each land-
ing of every passenger elevator hereafter installed shall be equipped
with a door. These doors may be horizontally sliding of the single or
multi-gection type or single section horizontal swinging and shall fill
the entire opening of the hoistway.

(a) Where a I-hour fire-vesistive constructed hoistway is required,
all hoistway landing entrances shall have minimum flre-registive rat-
ing of %. hour. Wood doors of solid flush type 13 inches thick are
acceptable. (See Wis, Adm. Code section Ind 4.10.

(b) Where a 2-hour five-vesistive construeted hoistway is required
all hoistway landing entrances shall have a minimum fire-resistive
rating of 1% hours. The doors shall be marked or identified to indi-
cate that the entrance construction meets the fire rating requirements

Register, Qctober, 1564, No. 108
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of this subsection, These identifying marks may be labels or certifica-
tions based on tests submitted from a recognized testing laboratory.
(See Wis. Adm. Code section Ind 4.10!

(e) The section of each hoistway door shall be so constructed as
to withstand a constant force of 250 pounds applied at right angles
to and at approximately the center of the door, without causing the
door to brealk or to be permanently deformed.

1. Horizontally sliding doors shall be so hung  and guided that
the doors will not be displaced from their guides or tracks when in
normal service, Bottom guide shoes shall be made of or reinforced
with metal so that in case of fire the guide shoe will prevent the door
from being displaced from its guides, _

2. Hangers for horizontally sliding docrs shall be provided with -
means to prevent the doors from jumping the traeks. Stops shall be
provided to prevent the hanger from leaving the ends of the track.
Hangers and tracks shall be 80 designed and instailed as to support
the door in ease of fire,

3. The hangers, tracks and their supporting brackets and fastenings
for horizontally sliding power operated doors shall be constructed to
withstand without damage of appreciable deflection, an imposed load
equal to 4 times the weight of the door as applied successively down-
ward and upward at the vertical center line of the assembled door
or of each door section,

4, The leading edge of all horizontally sliding doors shall be smooth
and free of sharp projections. The meeting edges of center-opening
doors may be provided with a fire-vesistive member on one or both
doors to form a shallow overlap. Single and two- speed doors ghall lap
the strike jambs but shall not elose into pockets in the gtrike jambs,
The clearance between the corridor face of the doors and the bucks
and header, and the clearance between overlapping Taces of two-
speed doorg ghall not exceed % inch.

{2) Horizontally sliding or swinging doors of automatic operation
elevators hereafier installed shall be provided with door clogers.

(8) Vertically sliding or doors of the vertically bi-parting type
shall not be used to protect landing openings, except doors used
exclusively for freight,

(4) For existing installations, the upper sections of such doors may
be golid metal or of wire glass provided the glass pane is not less
than 3 inch thick nor greater than 720 square inches and not more
than 54 inches vertical and 48 inches horizontal dimiension.

(5) Existing installations:

(a) Every elevator controlled from the car only, shall be provided
with an emergency key, not easily duplicated, to open the lowest
terininal landing door from the landing side regardless of the car
position,

1. The emergency key opening shall be provided with a cover fas-
tened securely with Phillips head-type screws,

(k) For every automatic operation elevator where an emergency
key opening, or any similar means has been provided for opening a
hoistway landing door, the key opening or similar means shall be
provided with a cover fastened securely thh Phillips head-type
serews,
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(c) Emergency keys shall be kept in a receptacle having a trans-
parent breakable cover. This receptacle ghall be located at the:lowest
landing and shall be clearly marked “BElevator Door Key for Fire
Department and Emergency Use Only”.

(d) Emergency keys shall be provided to conform with subsection
(6) for elevators installed after May 1, 1957 where the state regis-
tration number is 10959 or over.

(6) New installations:

(a) Emergency keys, not easily duplicated, shall be provided for
elevators hereaffer installed, to open certain hoigtway landing doors
from the landing side regardless of car pogiticn, in the manner and

_subject to the conditions described in this subsection.

“"{b) Emergency key openings shall be provided for landing doors
for every automatic push button controlled elevator outlined as
follows:

1, Single hoistway—at each floor.

2. Multiple hoistway—at the lowest terminal landing and the land-
'il_g;door immediately above if.

(¢) Emergency key openings shall be provided at the lowest termi-
nal landing for elevators contrelied from the car only,

(d) All emergency key openings ghall be provided with a cover
fastened securely to the landing door with Phillips head-type serews.

1, Fzception. Emelgency key openings not greater than 14 mch in
diameter which require the use of keys of the jointed design and the
hinged action cause the release of the door interlocks.

(e) Emergency keys shall be kept in a receptacle having a trans-
parent breakable cover, This receptacle shall be located immediately
adjacent to the lowest landing and shail be clearly marked “Elevator
Door Key for Fire Department and Emergency Use Ounly”,

(7) Hoisbway access switches are not required, but, where installed
shall conform with the reguivements and operation outlined as
follows:

(a) Hoistway access switches shall be installed at the top and/or
bottom terminal landings. The top terminal Ianding car travel shall
be limited to the full door opening to permit access to the top of the
car; and the bottom terminal landing car travel ghall be limited to
the full door opening to permit access to the pift. These switches shall
be located immediately adjacent to the hoistway doorways at these
landings and shall not be installed at any other landings or in
the car,

{(b) The hoistway access switeh shall be of the continuous-pressure
gpring-return type and shall be operated by a cylinder type lock
having not legs than a 5 pin or 5 disk combination with the key
removable only when the switch is in the “off” position, The lock shall
not be operable by any key which will operate any other lock or
device which is used for any other purpose in the building. The key
shall be available to and used only by inspectors, maintenance men,
and repairmen,

(¢} The operation of the hoistway accesy switch at either terminal
landing shall permit movement of the car with the hoistway deor at
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this landing' unlocked or open and with the car door or gate open,
subject to the following:

1. The operation of the access switeh shall not render ineffective
the hoistway door intevlock or electric contact at any other landing.

2. The car shall not operate at a speed greater than 100 feet per
minute,

3. For automatic operation elevators the normal operation shall
first be made incperative by means other than the access switch and
the power operation of the hoistway door and/or car door or gate
shall be inoperative,

4, Automatic operation by a car-leveling device gshall be inoperative.

5. The operating device on top of the car as of Wis. Adm. Code see-
tion Ind 4.70 (3) #ﬁlaIl be inoperative,

(8) Vision panels shal] be provided in all hoisiway landing doors
of every automatic operated elevator except at landings where 2
hall position indicator is provided or where car and landing doors are
power operated. All swing type hoistway doorg shall be provided with
vigion panels, Where required or used, vision panels shall comply with
the requirements as deseribed in this subsection.

(a) The total area of any single panel shall not be less than 26
square inches or more than 80 square inches, and no single glass
panel shall have a width exceeding 6 inches,

(b} Where mullions or division strips are used between panels,
they shall be of fire-resistant material and of substantial consiruection.

{¢) Panel openings shall be of glazed clear wire glass not less
than 3% inch thick, and shall be substantially flush with the surface
of the landing side of the door,

" (@) The center of & panel shall be not less than b4 inches nor more
than 66 inches, above the elevator landing,

{9) On existing installations where the glass vision panel is in
excess of 80 square inches, mullion or division strips shall be provided
and no single glasg panel shall have a width exceeding 6 inches.

(10) Where an elevator is installed in a single blind hoistway there
shall be installed in the blind portion of the hoistway an emergency
door at every third floor but not more than 36 feet apart and shall
comply with the requirements outlined in this subsection.

(a) It shall be not less than 30 inches wide and § feet 6 inches in
height and easily accessible and free from fixed obstructions,

(b) Ii shall be either of the horizontally sliding or swinging type
irrespective of the type of door installed at the other landings,

(c) Tt shall be self-cloging and self-locking and shall be marked in
Iette}:tg'_s not less than 2 inches high, “DANGER ELEVATOR HOIST~
WA 1"

(d) It shall be provided with a hoistway door electrie contact. It
ghall be unlocked only from the landing side through the use ¢f a
eylinder type lock having not less than a 5 pin or & digk combina-
tion, The eylinder lock shall:

1, Be loecated not less than b feet above the floor.

2, Not be unlocked by any key which will open any other lock or
deviece used for any other purpose in the huilding.

8. Be so designed that the key shall be removable only in the
locked position and shall be kept where it is accessible only to author-
ized persons.

History: Cr. Register, October, 1864, No, 106, eff. 11-1-64.
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- 'Ind '4.32 Passenger elevator, (hoistway landing door interlocks).
(1) EXmsriNe INSTALLATIONS, (a) Interlocks, either mechanical or
electro-mechanical shall be plonded on the door of every passenger
elevator installation as deseribed in this subsection.

1," A mechanical interlock when provided shall prevent the opera-
tion of the driving machine by the normal operating device unless
the hmstway landing door at that landing is locked within 4 inches
of the fully closed position; ‘and prevent the opening of a hoistway
1a’nd1ng door from the landing side, except by means of a special key.
2. An electro-mechanical interlock (a combination of electrical and
mechanical devices) when provided shail prevent the operation of
the driving machine by the normal opelatmg device unless the hoist-
way, landing door at that landing is locked within 4 inches of the
mearest face of the jamb and, provided that the door will eventually
e closed and locked within % inch of the nearest face of the jamb;
and prevent the opening of a hoistway landing door from the landing
mde, except by means of a special key.

8. The functioning of the landing door interlock shall prevent the
movement of the car and shall not be dependent golely on the action
of a spring or springs in tension, nor solely upon gravity, nor shall
‘t bé dependent on the closing of an eleetrie circuit,

: (2) NEW. INSTALLATIONS (a) Interlock. A hoistway deor interlock
shall be p10v1ded on the door of every passenger elevator installation
'as desenbed in this subsection.

1, Interlock ‘contacts shall be positively opened by the locking mem-
ber.or by a member connected to and mechanically opemted by the
locking member, and the contscts shall be maintained in the open
position by the -action of ‘gravity or by a restrained compression
spring, or by both, or by means of. the opening member.

2, The interlock latching .mechanism shall hold the door -in the
closed and locked position by means of gravity or by a restrained
‘compy ession’ spring or by both, ox 'by means of a positive linkage.
g The 1nte1'lock shall lock the'ddor in the closed positiori before the
drlvmg machine can be operatéd by the normal operating device,

4, The mteilocks shall prevent the operation of the driving ma-
chine by the neormal operating device ynless all hoistway doors are
‘losed and Jocked within % inch of the fully closed position,

X E’a,ceptwn. The interlock is not required to prevent the operation
of ‘the: car when belng ‘moved within the leveling zone or by means
of the a<\:9e/ss switch as descnbed in Wis. Adm Code in section Ind
4;8L:. (7). . ‘ ‘

‘(b)- Intarlocks, used - with milti-gection - doors, shall conform with
the Tequiréments outiined as follows:

1, They shall lock all sections of the ‘door, but may be applied to
only one section of the door provided the device used to interconnect
the:dobr. seéetions is so arranged’ that lockng one Sectlon will’ prevent
the opening of all sections, -~

"{c) i Interlock: systems employmg' a smgle master switch for more
than -one door ig ‘prohibited.

(d) Retiring cams used to actuate an intexrlock shall exert a force
at least double the average force required to operate the interlock
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(e) An emergenecy exit with a cover shall be provided in the top of
all elevator carg and shall confonn with the requirements outlined
as follows:

1. The exit opening shall have an area of not less than 400 square
inches and shall measure not less than 16 inches nor more than
25 inchesg on any one side.

2. The exit shall be so loeated as to provide a clear passageway
unchstructed by fixed elevator equipment located in or on top of
the car.

8. The exit cover shall open upward and shall be hinged to the car
top so that the cover ean be opened from both inside and from on
top of the car without the use of tools.

() Hinged or removable panels shall not be provided in ecar tops
except for emergency exifs.

History: Cr. Register, October, 1964, No, 1046, eff, 11-1-64,

Ind 4.35 Freight elevator. Car door or gate, (1) EXISTING INSTALLA-
TIONS, (a) A door or gate shall be provided at the car entrance to
conform with the requirements outlined in this subsection,

(b} At each enirance of every automatic operation elevator. r-—..

{c) At each entrance of every comtinuous pressure or car switch
operation elevator where the contract speed is in excess of 50 feat
per minute, S

(d) At the secondary entrance of every continuous pressure or car
switch operation elevator not in excess of b0 feet per minute,

1. Fzception. This requirement is not applicable to an elevator hav-
ing butl one entranee at the lTower landing and the secondary entrance
at the upper limit of travel, provided the distance between the edge
of the car and the hoistway enclosure at the secondary entrance does
not exceed 1% inches with no projections and the speed does not
exceed 50 feef per minute.

(e) At the secondary entrance of every power elevator having more
than one entrance and having z difference in the floor levels in excess
of 30 inches,

(f) At the gecondary entrance of every elevator where the distance
bhetween the edge of the car and the hoistway enclosure on the side of
the secondary enfrance is more than 7 inches at any point or the
hoistway enclosure on that side shall be altered so that it will come
within the required Hmit,

(g) Every door or gate shall be not less than 6 feet in height; shall
extend to within 1 inch of the ear floor and when closed shall guard
the full width of the opening; and the distance between bars or slats
shall not exeeed 8 inches, and each door or gate shall be provided with
a door or gate electric contact to prevent movement of the car unless
the door or gate is within 2 inches of being in the fully closed position.

1., Exzception, Thia door or gate eleciric contaet is not required to
prevent the operation of the car when being moved within the level-
ing zone,

(2) NEW INSTALLATIONS: (4) A dool or gate shall be provided at
each car entrance,

1. Eweeption. Car doors or gates are not reguired on elevatorg of
the continuous pressure operating type having but one entrance at
the lower landing provided the travel does not exceed 14 feet or
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more than one story; the speed does not exceed 356 feet per minufe;
and the distance between the edge of the car and the hoistway enclo-
sure at the secondary entrance does not exceed 13 inches with no
projections; and the car operating buftons located not less than 24
inches from the edge of the car sill,

(b) Doors and gates, when in the closed position, shall guard the
full width of the car opening and shall extend from a point not more
than 1 inch above the car floor and to a height of not less than 6 feet.
IBach door or gate shall be provided with a door or gate electriic con-
tact to prevent the movement of the car unless the door or gate is
within 2 inches of being in the fully closed position,

Exception. The door or gate electric contact i3 not required to pre-
vent the operation of the car when heing moved within the level-
ing zone, .

1. Gates shall be of the horizontal sliding collapsing type or vertical
gliding type. Collapsible type gates when fully closed shall reject a
ball 3 inches in diameter; and at least every fourth vertical member
shall be guided at the top and every second vertical member guided
at the bottom. Vertical sliding gates shall be of hardwood or metal
and shall reject a balt 3 inches in diameter, and shall be designed fo
withstand a lateral force of 100 pounds concentrated at the center
of the gate without deflecting the gate past the line of the threshold,
and a forece of 250 pounds, without foreing the gate from the guides.

2. Collapsible type gates shall not be power opened,

8. Doors shall be of the horizontal or vertically sliding type. There
ghall be no openings in doors, except for vision panels,

. 4, Vision panels in car doors shall not exceed 80 square inches in
area and no gingle panel shall exceed 6 inches in width and shall be
Iaminated or wire glass,

(¢) Vertically sliding car doors or gates shall be counterbalanced
from two sides. Balance (counterweight) weights for vertical operat-
ing doors or gates ghall be located outside the car enclosure and shall
run in guides or boxed in. Guides shall be of metal, and the bottom
of the guides or boxes ghall be so constructed as to retain the weight
if the suspension member fails.

(d) Car door or gate electric contacts shall be positively opened
by the movement of the door or gate and shall be maintained in the
open position and shall be so located that they are not readily acces-
gible from inside the car. .

History; Cr. Register, October, 1864, No. 106, eff. 11-1-64,

Ind 4.36 Freight elevator hmstway landing entrance openings. Every
freight elevator entrance openihg in the hoistway enclosure shall be
protected with a door or gate and when closed sha}/guald the open-
ing as ouftlined in Wis. Adm. Code section Ind 487"and Ind 4.88,

Histery:; Cr. Register, October, 1964, No. 106, eff. 11-1-64.

Ind 4.37 Freight elevator hoistway landing gates.

(1) EXISTING INSTALLATIONS. (a) Hoistway landing gates where
provided shall eonform with the requirements olrtlined in this sub-
section, (See Wis. Adm, Code section Ind 4.38'dor hoistway landing
doors.)

1. Where the car speed does not exceed 75 feet per minute, gates
shall be not less than 3% feet in height; and semi-automatic operation
at each landing or fuil-automatic at terminal landings or balanced
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type gates with electric contacts and locks, For elevators equipped
with an electric brake (See subsection (1) ‘(a) 6.).

2. Every semi-automatic gate for power elevators shall be equipped
with an approved gate lock so arranged that the gate cannot be
opened unless the car is at the landing. This lock shall be so con-
structed and located that it cannot be easily reached from the floor
when the gate is closed,

Note: Balanced gates with electric contacts are prohibited on elevators
with mechanical brake. (See Wis. Adm. Code section Ind 4.60 (1)} (£).)

3. Where the car speed exceeds 75 feet per minute, gates shall be
not less than 5% feet in height; and shall be semi-automatic at each
landing or balanced type with electrie contaets and locks or interlocks.

4, Where electriec contacts are provided on the hoistway landing
gates, the lock or latch and contact shall be so arranged as to insure
the pate being in a position to be locked or latched hefore the con-
tact is closed.

5. Hoistway landing gate electric contacts shall be opened by the
movement of the gate and shall be maintained in the open position
and shall be so located that they are not readily accessible from
the landing,

6. Every hoistway landing gate shall be provided with electric con-
tacts and locks or interloeks on all elevators having an electric brake.

7. Hoistway landing gates are prohibited on elevators where the
ear speed exceeds 100 feet per minute.

8. Hoistway landing gates for hand-operated elavators shall be
gsemi-automatic at each landing or full automatic at terminal landings.

a. Fwception. On hand elevators where doors arve used, the doors
shall be eguipped with seif-acting locks designed to prevent opening
the doors from the landing except by means of a key.

9, Lvery full-automatic gate shall be fully closed when the car has
traveled a distance of not more than § feet from the landing.

10. ‘No collapsible tvpe gate shall be installed at any hoistway
landing.

(2) GATE CONSTRUCTION, EXISTING INSTALLATIONS. (a) Every hoist-
way landing gate shall be so constructed and guided as to withstand
a lateral foree of 100 pounds concentrated at the center of the gate
without being deflected beyond the line of the landing sill and a force
of 250 pounds without separating the gate from its guides ovr with-
out causing it to break or be permanently deformed.

1. Slats or bars when used shall be spaced not more than 8 inches
apart.

a. Bnception. A 5-inch gate opening will be permifted on existing
cable controlled elevators to permit operation of the cable,

2, The main horizontal cross members shall extend into the guides
or against the vertical members at the gate post, or the gate shall
be provided with guide shoes fastened to the gate frame, so that
the pressure on the gate from the landing side will not cause the
gate to move into the hoistway in case the fastenings become loose.

Note: ‘Where overhead rails are used on cars, center slots or openings in
the hoistway gates will be permitted to atlow passage of the trolley.

8. The bottom eross member of each landing gate shall extend to
within 12 inches of the sill when the gate is closed.

a., Haception 1. At landings where conditiong require more space
to secure sufficient headroom, a clearance of not more than 20 inches

Register, October, 1964, No, 106
Hlevator Code



40 WISCONSIN ADMINISTRATIVE CODE

between the bottom cross member and the sill when the gate is closed
will be permitted.

b. Eaecepiion 2, At basement landings where conditions will not
permit & standard gate a clearance of not more than 30 inches befween
the bottom cross member and the #il] when the gate is cloged will be
permitted provided the speed does not exceed 50 feet per minute, Self-
closing or balanced type gates with electric contact and locks will
be acceptable.

4, The bottom cross members of each landing gate at an opening
in an outside wall shall be not more than 1 inch above the sill when
closed,

5. Every gate guide post or track shall be securely fastened to the
supporting wall or structure in such a manner to withstand the
lateral pressure applied to the gate as specified in subsection (2) (a).
The use of wood plugs and/or metal expansion bolts in brick, tile
or plaster walls for fastening puide posts or trvack is prohibited.

6. Every gate sghall be properly balanced and hung with substan-
tial sash cord, flexible cable or chain over pulleys and not less than
3 inches in diameter,

7. Gate counterweights shall be boxed in, or shall run in metal
guides which cannot be dislodged. The bottom of the boxes or guides
shall be of such construction that the counterweight will be retained
if the sash cord, cable or chain breaks.

(3) GaTEs, NEW INSTALLATIONS. (a) Hoistway landing gates shall
conform with the requirements outlined in this subsection.

Note: For fire-resistive constructed hoistways see Wis, Adm. Code section
Ind 410 (2) (b), (¢) and {d) and section ¥fnd 4.88 (2) (a) 3.

1. Where the car speed does not exceed 50 feet per minute; gates
shall be not less than 3% feet in height and shall be of the balanced
type equipped with electric contaets and locks or interlocks.

2, Where the car speed exceeds 60 feet per minute; gates shall be
not less than 6% feet in height and shall be of the balanced type
equipped with electric contacts and locks or interlocks.

3, Hoistway landing gateg are prohibited on elevators where the
cal speed exceeds 100 feet per minute,

4, Hoistway landing gates shall be equipped with electric contacts
and locks or intertocks as outlined in this subsection,

a. Eleetric contaets and locks or interlocks where the ecar speed
does not exceed 100 feet per minute,

b. Hoistway landing gate electric contacts shall be posntwe]y opened
by the movement of the gate and shall be maintained in the open
position and shall be so located that they are not readily accessibie
from the landing.

¢. Where electric contaets ave provided on hoistway landing gates;
the lock or lateh and contact shall be so arranged as to insure the
gate being in a position to be iocked or latched before the contact
is closed.

6. Hoistway landing gates located at an opening in an outside
wall ghall be not less than 6 feet in height.

6. No collapsible type gate shall be installed at any landing.

7. Hoistway landing gates shall be provided fer hand-operated
elevators and shall be of the vertically sliding type, semi-automatic
eperation at each landing and full-automatic at terminal landings,
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(4) GATE CONSTRUCTION. NEW INSTALLATIONS. (a) Hoistway land-
ing gates where provided shall be constructed to conform with all
requirements in this subsection, as outlined.

1. Hoistway landing gates shall be so constructed and guided as
to withstand a lateral force of 100 pounds concen{rated at the center
of the gate without being deflected beyond the line of the landing sill
and a force of 250 pounds without foreing the gate from its guides
or without causing it to break or be permanently deformed.

2, The net width of an opening between wood siats or bars shall
not exceed 2 inches.

a. The bottom eross member of each landing gate shall extend to
within 1 inch of the sill when closed.

3. Panels of metal constructed gates shall be equal in strength to
No. 10 U. 8. Standard gauge, with mesh no{ greater than 2 inches.

a. Each gate panel shall be provided with guide shoes secured to
the gate frame in such a manner that pressure on the gate from the
tanding side will not cause the gate panel to move into the hoistway
if the guide shoes become loose.

4. Every gate guide post or track shall be securely fastened to
withstand the ig.temi pressure as applied to the gate as specified in
subsection (4) “{a) 1, The use of wood plugs and/or metal expansion
bolts in brick, tile or plaster walls for fastening guide posts or tracks
is prohibited.

5. BEvery gate shall be properly counterbalanced from 2 sides and
hung with substaniial sash cord, flexible cable or chain over pulleys
not less than 8 inches in dlametel.

6, The gate counterweights shall be boxed in or shall run in metal
guides to prevent being dislodged. The bottom of the boxes or guides
shall be of such construction that the counterweights will be retained
if the suspension means break.

History: Cr. Register, October, 1964, No. 108, eff, 11-1-64.

Ind 4.38 Freight elevator hoistway landing doors. (1) EXISTING IN-
STALLATIONS, (a) Hoistway landing doors where provided shall con-
form with the requirements outlined in this subsection.

1. Every semi-automatic door for power elevators shall be equipped
with an approved lock so arranged that the door cannot be opened
unlesg the car is at the landing. Thig lock shall be so constructed and
located that it cannot be easily reached from the floor when the door
is closgd. For elevators equipped with an electric brake see subsection
(1) (a) 6.

2. Where electric contacts are provided on hoistway landing doors,
‘the lock or lateh and contact shall be so arranged as to insure the
door being in a position to be locked or latched before the contact
is closed.

3. Hoistway landing door electrie contacis shall be positively
opened by the movement of the door and shall be maintained in the
open position and shall be go located that they are not readily acces-
sible from the landing.-

4, On hoistway landing d001s, where the glags vision panel is in
excess of 80 square inches, mullion or division strips shall be provided
and no single glass panel shall have a width exceeding 6 inches,
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5. Every hoistway landing door shall be provided with electric con-
tacts and approved locks or interlocks on all elevators having elee-
trie brakes.

6. Full automatic doors at terminal landings are prohibited where
the car speed exceeds 100 feet per minute,
© 9. Every exigting freight elevator with counterbalanced deors and

i every car switeh controlled elevator equipped with horizontal sliding
doors, shali be equipped with an emergency key which cannot he

easily duplicated, which will, irrespective of the position of the cax,

“unlock the lowest terminal landing door, This emergency key shall

be placed in a receptacle having a transparent breakable cover,
clearly marked, “Elevator Door Key for Fire Department and Emer-
geney Use Only”, and shall be located at the lowest landing. Where
an emergency key opening has been provided for opening a hoistway
landing door, the key opening shall be provided with a cover fastened
with Phillips head-type screws.

8. Bingle or multi-section vertically sliding doors shall be so counter-
weighted and vertically sliding, bi-parting counterbalanced doors
shall be go counterbalanced that they will not open or close by gravity.

9. Buspension means and their connections for vertically sliding
bi-parting counterbalanced doors and for the counterweights of verti-
cally sliding counterweighted doors, shall have a factor of safety of
not less than 5, Fastenings shall be provided to prevént the detach-
ment or dislodgment of counterbalancing weights of doors,

10. Each door panel shall be 8o constructed as to withstand & con-
stant force of 250 pounds applied at right angles to and at approxi-
mately the center of the panel, without causing the panel to break or
to be permanently deformed.

(2) Doors, NEW ELEVATOR INSTALLATIONS. (a) Hoistway landing
doors where provided shall econform with the requirements outlined
in this subsection,

1, Where a 1-hour, fire-vesistive constructed hoistway is required
all hoistway landing doorg or fire shutters shall have a minimum fire-
resistive rating of % hour. Wood doors of solid flush fype 1% inches
thick are acceptable.

2, Where a 2-hour, fire-resistive constructed hoistway is required
all hoigtway landing doors or fire shutters shall have a minimum fire-
resistive rating of 1% hours. The doors shall be marked or identified
to indicate that the entrance construction meets the fire rating re-
quirements. These identifying marks may be labels or certifications
based on tests submitted from a recognized testing laboratory.

8, Where a fire-resistive constructed hoistway is required and
hoistway landing gates are provided, each enfrance opening shall be
provided with an approved fire door or shutter which shall he equipped
to close automatically in case of fire {sece Wis, Adm. Code section
Ind 4,10),

4, Hoistway doors shall be provided for elevators where the car
speed exeeeds 100 feet per minute,

b. Hoigtway landing doors shall be equipped with electric contacts
and locks or interlocks as outlined in thiz subsection.

a. Blectric contacts and locks or interlocks where the car speed
does not exceed 100 feet per minute. _

b. Interlocks for all elevators where the ear speed is in excess of
100 feet per minute,

Reglater, October, 1484, No. 106
Hlevator Code



INDUSTRIAL COMMISSION 43
)

c. Where interlocks are provided they shall conforn} /\‘.rith all re-
guirements outlined in Wis. Adm, Code section Ind 4.32(2) (a).

6. Hoistway Ianding door electric coniacts shall be positively
opened by the movement of the door and shall be maintained in th_e
open position and shall be so located that they are not readily accessi-
ble from the landing.

7. Where electric contacts are provided on hoistway landing doors,
the lock or lateh and contact shall be so arranged as to insure the
door being in a position to be locked or latched before the contact
is closed.

(b} Each door panel shall be so constructed as to withstand a con-
stant force of 250 pounds applied at right angles to and at approxi-

- mately the center of the panel, without cauging the panel to break or
be permanently deformed.

1. Single or multi-section vertically sliding deors shall be so counfer-
weighted and vertically sliding, bi-parting counterbalanced doors
shall be 50 counterbalanced that they will not gpen or close by gravity.

2, Suspension means and their connections, for vertically sliding
bi-parting counterbalanced doors and for the counterweights of
vertically sliding counterweighted doors, shall have a factor of safely
of not less than 5. Fastenings shall be provided to prevent the defach-
ment or dislodgment. of counterbalaneing weights of doors.

3. Bi-parting counterbalanced hoistway doors shall have the lower
edge of the upper door section provided with a fire-resistive, non-
shearing, non-erushing member to provide a space of not less than
3 inch between the rigid members of the door sections when closed.
Any rigid astragal overlapping the meeting edge and/or any fire-
resistive astragal overlapping the door sections when. closed is pro-
hibited, Center latches are prohibited.

4. Manually operated vertically sliding bi-parting counterbalanced
hoistway doors on elevators which can be operated from the landings
shall he provided with pull straps on(.—the inside and ouiside of the
doors. I

5. Horizontal stiding doors shall. /ct{nfomn with the reguirements of
Wis. Adm. Code Ind 4.31 (1) (c) to (c) 4., inclusive.

6, Vision panels shall be provided in all hoistway landing doors;
except where car position Indicators are installed at each floor, or
where car and landing doors are power operated, Where required or
used, vigion panels shall conform with the requirements as described
in this subsection.

a, The total arvea of any single panel shall not be less than 26 square
inches or miore than 80 square inches, and no single glass panel shall
have a width exceeding 6 inches.

b. Where nmllions or division strips are used between panels, they
shall be of fire-resistive material and of substantial construction,

e. Panel openings shall be glazed clear wire glass not less than
% inch thick and shall be substantially flush with the surface of the
landing side of the door. )

d. The center of a panel shall be not less than 54 inches nor more
than 66 inches ahove the elevator landing.

7. Every new freight elevator with counterbalanced doors and every
car switch controlled elevator equipped with horizontally sliding doors,
shal] be equipped with an emergency key which cannot be easily dupli-
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cated, which will, irrespective of the position of the car, unlock the
lowest terminal landing door. This emergency key shall be placed
in a receptacle having a transparent breakable cover, clearly marked,
“Tlevator Door Key for Fire Department and Emergency Use Only”,
and shall be located at the lowest landing, Where an emergency key
opening has been provided for opening a hoistway landing door, the
key opening shall be provided with a cover fastened with Phillips
head-type screws,

8. Emergency keys not easily duplicated, shall be provided to open
certain hoistway landing doors from the landing side regardless of
the car position, Emergency key opening shall be provided for land-
ing doors for every automatic or continuous pressure push button
controlled elevator installed with horizontally sliding or swinging
doors outlined as follows:

a, Single hoistway—at each floor,

b, Multiple hoistway—the lowest ferminal and the landing door
immediately above it.

c. All emergency key openings shall be provided with a cover fas-
tened securely with Phillips head-type screws.

a. Ezception. Emergency key openings not greater than %4 inch in
diameter which require the use of keys of the jointed design and the
hinged action cause the release of the door interlocks.

d. Emergency keys shall be kept in a recepiacle having a trans-
parent breakable cover. This receptacle shall be located at the lowest
landing and shall be clearly marked “Elevator Door Key for Fire
Department and Emergency Use Only”.

9. An elevator instalied in a single Blind hoistway shall conform
3 with Wis. Adm. Code section Ind 4.81'¢10).

; History: Cr. Register, Qctober, 1964, No, 108, eff, 11-1-64,

Ind 4.39 Power door operation. New installations,

(1} (a) Power operation of horizontally sliding ear and hoistway
landing doors shall conform with the requirements as outlined in this
subsection.

1, Both the car and hoistway door shall be of the horizontally
sliding type. .

2. Power opening the car door shall oceur only when the ear is
stopping, or is leveling, or is af rest.

3. Power opening of the hoistway landing door shall occur only at
the landing where the car is stopping within the leveling zone or is
at rest.

4, Where power hoistway doors are automatically opened as the
car is leveling, the car shall be at rest or substantially leve] with
the landing before the hoistway door is fully opened,

{b) Where a car door or gate of an automatic operation elevator
is closed by power, or is of the antomatically self-closing type, and
faces a manually operated or self-cloging hoistway door, the closing
of the car door or gate shall not be initiated unless the hoistway
door is in the closed position; and the closing mechanism shall be so
designed that the foreces necessary to prevent closing of a car door
or gate from rest ghall be not more than 30 pounds.

{¢) A re-opening device shall be provided for every power-operated
car door which will function to stop and re-open a car door and the-
adjacent hoistway door in the event that the car door is obstrueted
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while closing, Where the hoistway door and the car door are closed
in such a manner that stopping either one manualiy will stop both.

(2) Power operation of vertically rising or vertically bi-parting
hoistway doors or gates shall conform with the requirements out-
lined in this subsection. '

(a) Both hoistway door or gate and car door or gate shall be of
the vertically sliding type and:

1. Power opening of the car door or gate shall occur only when
the car ig stopping or is leveling, or is at rest.

2. Power opening of the hoistway landing door or gate shall cccur
at the landing where the car is stopping within the leveling zone.

8. Where power hoistway doors are automatically opened as the
car is leveling, the car shall be at rest or substantially level with the
landing before the hoistway door is fully opened.

4, Where a car door or gate of an automatic operation elevator is
closed by power, or is of the automatically self-closing type, and
faces a manually operated or self-cloging hoistway door, the closing
of the car door or gate shall not be initiated unless the hoistway door
is in the elosed position.

(b} Power closing of vertically sliding hoistway doors or gates
shall be by means of continuous pressure operation from the car
and/or at the landing where the car is stationed.

{c) The operation of the closing means shall not close the hoistway
door or gate or car door or gate when the elevator is al any other
janding.

(d} For elevators having more than one hoistway opening at any
landing level, a separate closing means shall be provided in the car
for each car door or gate and its adjacent hoistway door or gate. Any
closing meansg at a landing shall close only that hoistway door or
gate and the car door or gate at the side where such meang is located.

{e} Power-operated hoistway landing gates shall be nof less than
5% feef in height. ,

History: Cr. Reglster, October, 1964, No, 106, eff, 11-1-64.

Ind 4,41 Factors of safety for cables, New and existing installations,
(1) The factor of safety based on static loads for cables for pas-
gsenger and freight elevators shall be not less than the values given in
Table 8 corresponding to the contract speed of the car.

TABLE 8
FACTORS OF SATETY FOR HOISTING CABLES

Car Speed in Feet Per Minute Elevators

BOorless. __ _.____ e e

Note: Intermediate car speeds and factors of gafety can be obtained by
interpolation.
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(a) Unless the ultimate strength and material of a cable are
known, the load shall be limited to the load allowed for an iron
cable of the same diameter.

{(b) No car or counterweight cable shall be repaired or lengthened
by splicing.

History: Cr. Register, October, 1964, No. 104, eff, 11-1-64

Ind 4.42 Cable data, (1) There shall be posted for permanent record
in a conspicuous place on the car beam of every elevator heveafter
installed a metal sign bearing the following original data:

CABLE SPECIFICATIONS

Number of Diameter in Rated Ultimate Date of
Kind of Cable Cables Inches Strength Installation

Hoisting

(2) On elevators hereafter installed and thereafter whenever
cables are renewed on elevators, there shall be attached to the cable
fastening or car beam a tag or plate bearing the following data:

CABLE INSTALLATION DATA

Dianteter of Cables __._ . _________ -

Material and Type of Cable —______

Rated Ultimate Strength ____._._ -

Date Installed _ e
History: Cr. Reglster, October, 1364, No, 106, eff. 11-1-64,

Ind 4.43 Renewing of cables. Cables are considered unsafe and shall
be renewed when through broken wires, wear, rust, undue strain, ov
other deterioration, the strength has decreased more than 25% of
the manufacturers rated strength of the eable. When for any reason
it hecomes necessary to renew one or more cables of a group support-
ing a common load, all cables in that group shall be renewed.

History: Cr. Register, October, 1964, No, 106, eff. 11-1-64.

Ind 4.44 Number and size of cables required. (1) Every elevator
which requires hoisting cablegs shall have not legs than 2 hoisting
cables,

(a) Exception. On exigting installations a single hoisting cable
will be permitted providing the factor of safety is not less than 10.

{2) Every traction elevator hereafter installed shall have not less
than 4 cables.

(a) Ewxception. For 2 to 1 roping where the capacity does not ex-
ceed 2500 pounds and the speed does not exeeed 100 feet per minute
3 cables may be used. ‘

(b) Ewception. When the -capacity does not exceed 1200 pounds
3 cables may be used.

(3) Hoisting cableg less than % inch in diameter shail not be used
for power elevators.
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r

{4) The number of hoisting cables shall be determined by using
the factor of safety in Wis. Adm. Code section Ind 4.41¢1) Table 8.
The computed load on the car-hoisting eables shall bhe the weight of
the elevator car, plus the contract load, plus the weight of the car-
hoisting cables and the compensation minus the weight of the inde-
pendent car counterweight, if any,

History: Cr. Register, October, 1964, No. 1066, off. 11-1-64.

Ind 4.45. Cable guards for sheaves and idlers. Every sheave or idler
under which is led any hoisting, counterweight, or governor cable,
shall be provided with a guard that will keep the cable on the sheave
of idler if the cable becomes slack.

Note: See Wis, Adm. Code section Ind 1,18 In the *'General Orders on

Safety” for guarding of pinch points,
History: Cr. Register, October, 1964, No, 106, eff. 11-1-64,

Ind 4.46 Cable (wire rope) terminal fastenings, and turns required
on drums, (1) The car and counterweight ends of ecar and counter-
weight cable, or the stationary hitch-ends where multiple roping is
used, shall be fastened in such a manner that all portions of the
cable except the portion inside the cable socket shall be readily visible.

{a) Cable fastenings shall be individual tapered babbitted sockeis.

(b} The car ends, or the car or counterweight dead ends where
multiple yoping is used, of all suspension cable traction type elevators
shall be provided with shackle rods of a design which will permit
individual adjustment of the cable lengths., Similar shackle rods shall
be provided on the car or counterweight ends of compensating cables.

(¢} The cable socket shall be either cast or forged steel providing
that where the rope socket and the shackle rpd are in one piece (unit
constructed), the entire fastening shall be of forged steel.

(d) Where the shackle rod is separate from the rope socket, the
shackle rod shall be forged or reiled steel and the fastening between
the two parts ghall be positive and such as to prevent their separa-
tion under all conditions of operation of the elevator. Where the
connection of the two parts is fhreaded, the length of the threaded
engagement of the rod in the socket shall be not less than 114 times
the root diameter of the thread on the rod, and a cotter pin shall in
addition be provided to vestriet the turning of the rod in the soeket
and prevent unscrewing of the connection in normal operation.

(e) Cast or forged steel ecable sockets, shackle rods and their con-
nection shall be made of unwelded steel, having an elongation of
not less than 20% in a length of 2 inches,

(f) The threaded length of each shackle rod shall be provided with
lock nuts and cotter pinned.

{g) Cable sockets shall be of such strength that the cable will
break before the socket is perceptibly deformed,

(h) The shackle vod or eye bolt used to connect the cable socket to
the car or counterweight, shall have a strength at least equal to
the manufacturer’s rated strength of the cable.

(i} Where a cable ig fastened in a socket, the strand ends of the
cable shall be separated and turned in toward the center. The portion

1964, No, 106
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turned in shall have a length of not less than 214 times the diameter
of the cable. The knot thus formed shall be drawn tightly into the
socket. The loop of the wire strands shall be visible above the sur-
face of the babbitt after the sockef is poured. .

1. Only babbité-metal free from dross shall be usged to secure
eable ends in tapered babbitted sockets,

2. Seizing of cable ends shall be made with annealed iron wire,
and the length of each seizing shall be not less than the diameter
of the cable,

(k) The cables of every drum type elevator heveafter insgtalled
shall have at least one and one-half turns on the drvum when the car
is at either the bottom or top landing. This requirement shall also
apply, in recabling of existing installations. The winding drum end
of every car or counterweight cable shall be secured on the inside
of the drum by clamps or by tapered babbitted sockets.

History: Cr, Hegister, October, 19684, No, 108, eff, 1i-1-64.

Ind 4.48 Warning chains; new and existing installations. Warning
chains shall be hung within 2 inches from the edge of the car plat-
form entrance side or sides of every power freight elevator. Such
chaing to be of No. 10 U, 8, Standard gauge wire; to extend at least
5 feet below the platform and spaced not more than 5 inches apart.

(1) FEwzecepiion, Where hoistway landing doors with electric con-
tacts or interlocks are provided.

Ind 4.52 Capacity and loading of elevators. (1) FEvery passenger
elevator hereafter insfalled shall have a minimum rated load in
pounds based on net inside platform area, and the contract load
ghall not be less than that piven in Table 9. The net inside platform
area shall be the product of the inside distance bhetween the inside
walls and the inside distance from the front return wall to the rear
wall, or the rear return wall where a rear opening is provided.

TARLE 9

MAXIMUM INSIDE NET PEATFORM ARBAS FOR THE
VARTOUS RATED LGADS

. Loading of Car
Iffeetive Platform Area Rated Capaeity | Per Square Foot
Bquare Fees in Pounds

700 70

1600 74

1200 76

1500 9

2000 83

2500 87

2000 90

3500 98

4000 i1

4500 97

5000 98

6000 103

8000 108

10000 114
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(2) Every power freight elevator platform hereafter installed
shall have a metal outside frame and shall be designed and con-
structed for one of the following classes of loading:

(z) Class A, General freight loading, Where the load is distributed,
the weight of any single piece of freight or of any single hand truek
and its load is not more than % the rated load of the elevator, and
the load iz handled on and off the car platform manually or by means
of hand trucks. For this class of loading, the rated load shall be
based on not less than 50 pounds per square foot of inside net plat-
form area,

(b) Class B. Motor-vehicle loading, Where the elevator is used
solely to carry auntomobile tracks or passenger automobiles up to the
rated capacity of the elevator, For thig class of loading, the rated
load shall be based on not less than 50 pounds per square foot of
inside net platform area.

(c) Class C. Industriel truck logding, Where the load is carried in
transit by, or is handled on and off the car platform by means of
industrial power trucks or by hand trucks having a loaded weight
more than ¥ the rated load of the elevator, For this class of loading
the following requirements ghall apply:

1, The rated Ioad shall be based on not less than 50 pounds per
square foot of inside net platform area. '

2. The weight of the loaded industrial truck shall not exceed the
rated load of the elevator.

8. The weight of the industrial truck plus any other material car-
ried on the elevator shall not excesd the rated load when the indus-
trial fruck is also carried.

(8) No cast iron shall be used in the construction of any member
of the car frame or platform, subject to tengion or bending except for
compensating cable anchorages, releaging carriers and guide shoe
stands,
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(4) Tf there iz a vailroad track on an elevator car, the tops of
the rails shall be flush with the car floor.

{5) The car frame members of every elevator car shall be sceurely
welded, bolted and/or riveted and braced. Welding, where used, shall
meet the requirements of the industrial commission.

Note: See 'Wis. Adm. Code section Ind 4.56 for Guide Rails and Supports;
Stresses and Deflections.
History: Cr. Register, October, 1964, No, 106, eff. 11-1-64.

Ind 4,53 Capacity and data plates, New and existing installations.
(1) PASSENGER ELEVATORS, There shall be a metal plate which shall
be located in & conspicuous place in each passenger elevator car, the
letters and figures in each plate to be not less than %4 inch in height
and to be stamped in, etched or raised on the surface of the plate
and shail bear the following information:

{a) The contract load of the elevator in pounds,

(b) The number of persons allowed on the car,

Note: The estimated number of persons allowed on the car is based on
the contract load divided by 150.

(2) FREIGHT ELEVATORS, A metal plate with stamped or raiged let-
ters not less than % inch in height, stating the confract load of the
elevator, shall be located in a conspicuous place in each freight ele-
vator car.

(3) PLATE ON CROSSHEAD, A metal plate or plates shall be placed
upon the cay crosshead of each power elevator hereafter installed
bearing the information outlined as follows:

(2) The total weight of the complete car, ineluding the safeties
and all auxiliary egquipment attached to the car.
A

(k) The contract load and speed. ;
{¢) Cable data, as required in Wis, Adm. Code section Ind 442 (1).

(d) Manufacturer’s name, and date of installation,
History: Cr. Register, October, 1864, No. 1068, eff. 11-1-64,

Ind 4.54 Structural connections and stresses allowed in design, New
installations, (1) Connections between members of car frames and
platforms shall be riveted, bolted or welded and shall conform with
the requiremgfts outlined in this subsection, (See Wis. Adm. Code
seetion Ind 4.27) ' ‘

{a) Bolts, where used through sloping flanges of struetural mem-
bers, shall have bolt heads of the tipped-head type or shall be fitted
with beveled washers, .

(b} Nuts, used on sloping flanges of structural members, shall seat
on beveled waghers.

(2) The design stresses in the car-frame and platform members
and their connections based on the static load imposed upon them shall
not exceed the siresses permitted by the Wisconsin Building code,
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1%
Wis. Adm. Code sections Ind 53.22 and Ind 53.24, Structural members
stresses shal!l not exceed the unit values as described in Wis, Adm.
Code section Ind 4.54, Table 10.

TABLE 10

MAXIMUM ALLOWARBLE STRESS IN CAR-FRAME AND PLATFORM
MEMBERS AND CONNECTIONS FOR STEELS

Max, Stress
Member T'ype of Stress Lbs. Per Area Basis
3q. Inch
Car Crosshead . . _.___ .. .. . ____ Bending 12,500 Gross Seetion
Car-Frame Planlc Normal Loading__ Bending 12,600 Gross Section
Car-Frame Plank Buifer Reaction_ Bendivg 26,000 Gross Section
Car-Frame Uprights (Stiles)_____.._____. Beading plus R
“Pension 15,000 Grogs Seetion
18,00 Net Section
Hoisting-Rope Hiteh Shapes___.__.______ Beading phus
Tension 8,000 Net Section
Plalform Framing_ .. .. o ________... Bending 12,500 (Gross Section
Platform Stringers_____ .. ____._______ Bending 16,000 Gross Section
Threaded Brace Rods and Other Tension
Members exeept Bolts__ ‘Tension 8,000 Net Section
Bolta_ . . “Pension 7,000 Net Section
Balts in Clearance Holes. .. __________ "~ Shear 7,000 Actual Arez in
Shear Plane
Bolts in Clearance Holes____ . ____.______ Bearing 16,000 Gross Section
Rivets or Tight Body-fit Bolts_ . __.______ Shear 10,000 Actual Area in
Shear Plane
Rivets or Tight Body-fit Bolta___________ Bearing 18,000 N Gross Section
£}
Any Framing Member, Normal Loading.__] Compression 14,000 - (Gross Section

(8) The deflection allowed in design of car-frame and platform
members shall be based on the static load imposed upon them and
ghall be not morve than permitted by this subsection.

(a) For crosshead—1/960th of the spam.
(h) For safety or car frame plank—1/960th of the span.

(c) For platform frame members—1/960th of the span.
History: Cr. Register, October, 1364, No. 10§, eff, 11-1-64,

Ind 4.55 Guide rails. New installations. (1) Every passenger and
freight elevator shall have T section steel guide rails for car and
counterweight,

(a) Guide rails, brackets, clips, fish plates and their fastenings
shall be of steel to conform with the requirement as follows:

1. Rails, brackets, fish plates and rail clips shall be made of open-
hearth steel or its equivalent having a tensile strength of not less
than 55,000 pounds per square inch and having an elongation of not
less than 22% in a length of 2 inches.

Reglsier, Octoher, 1964, No. 106
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(2} Guide rails shall conform to the nominal weights and dimen-
sions shown in Figure 4.55 and Table 11.

FIGURLE 4.55

ELEVATOR GUIDE RAILS
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(8} The joints of metal guide rail shall econform to the require-
ments as outlined in this subsection.

(a) The ends of the rails shall be accurately machined with a
tongue and matching groove centraliy located in the center of the web.

{b) The ends of each rail shall be joined together with fish plate
and with not less than 4 bolts,

(c) The width of the fish plate shall be not less than the width of
the back of the rail.
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(d) The thickness of the fish plates and the diameter of the bolt
for each size of guide rail shall be not less than specified in Table 12.

TABLI 12

MINIMUM TIHICKNESS O INiSH PLATIS AND MINIMUM DIAMETIR
OF FASTENING BOLTFS

Nominal Weight of Guide Minimum Thickaess of Minimum Diameter of
Rail in Pounds Per Foot Fish Plates in Inches Bolty in Inches
8 2 15
15 Yia %
1824 P b
2244 5% 24
30 e 34

(e) Guide rails shall have finished guiding surfaces.

(4) The top and bottom ends of each run of guide rail shall be so
located in relation to the extreme positions of travel of the car and
counterweight that the car and counterweight guiding members can-
not travel beyond the ends of the guide rails.

(B) Steel plates or other structural shapes shaﬂ be mounted under
and fastened to the bottom ends of car guide rajls where safeties
are used.

(6} The guide rails of power elevators shall not be used to support
the overhead machinery.

(a) Faxzeeption. Governors.
History: Cr. Register, October, 1964, No, 108, eff, 11-1-64,

Ind 4.56 Guide rails and supports; stresses and deflections; new in-
stallations. (1) The stresses in a guide rail or in the rail and its
reinforcements, due to the horizontal forees imposed on the rail dur-
ing loading, unloading or running, calenlated without impact, shall
not exceed 15,000 pounds per square inch based upon the class of
loading; and the total deflection shall not exceed % inch.

(2) The guide rail brackets, their fastenings and supports, such
as building beams and walls, shall be capable of registing horizontal
forces imposed by the elass of loading; the total deflection shall not
exceed % inch at the point of support.

(3) Where a car with safety or counterweight with safety is used,
the maximum suspended weight of the car and its rated load per
pair of guide rails, or maximum suspended weight of the counter-
weight per pair of guide rails, including the weight of any compensat-
ing ropes or chains and of any traveling eables suspended therefrom,
- shall not exceed the maximum specified in Figure 4.566 for the size of
rails and the bracket spacing used, Where conditions require greater
bracket spacing the gnide rails shall be reinforced or a larger gize

Repgister, October, 1064, No. 106
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rail used providing the reinforced or larger rail is of egual strength
per pair of guide rails to conform with the requirements of TFig-
ure 4.56.

FIGURRE 4.58
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(4) The weight of the counterweight per pair of guide rails and
the bracket spacings where no safety is used shall not exceed that
specified in Table 13.

TABLE 18
GUIDE RAILS FOR COUNTERWIRIGHTS WITHOUT SAFETIES

Weight of Counterweight Nominal Weight of Guide Maximum Bracket Spacing
in Pounds Rail in Pounds Per Foot | Without Relnforeament in Feet
16,000 8 18
10, 000 16 18
66,000 1814 16
80,000 2214 16

(2) Intermediate tie Dbrackets, equally spaced shall he provided
‘between eounterweight guide rails at intervals as specified in Table 14.

TARLE 14
INTERMEDIATE TIE BRACKETS

Nominal Distance Between Fastenings to

Buitding Strueture in Fest Number of Intermediate Tie Brackets

0 to 12 ]
12 to 14 1
14 to 18

History: Cr. Register, October, 1964, No. 106, eff. 11-1-64.

Ind 4.57 Fastening of guide rails, New installatiy s, 1)y G idé rails
shall be secured to their brackets by clips or bolts whigh shall
conform with Wis. Adm. Code gection Ind 4.54 (1) (a) and (b) or by

welding which shall conform with section Ind 4.564 (1) {e). VUL

(2) The size of bolts nsed for fastening the guide rails or clips to
the brackets shall be not less than specified in Table 15 outlined as
follows:

TARLE 15
MIKIMUM SIZE OF RATL-FASTENING BOLTS

Noeminal Weight of Guide Rail Minimum Diameter of Bolts

in Pounds Per Foot in Inches
8 3,
£ 4
5
2214 é
30 3

(3) Material used for shimming steel rails shall be metal so secured
as not to drop from its position if the fastenings become loose.

.(4) T}}e building construction shall be adequate to support the
guide rails and their brackets in aceordance with the requirements
outlined in this subsection,

Reglster, October, 1964, No, 106
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(a) Safely withstand the application of the ear safety when stop-
ping the car at governor tripping speed with its rated load or applica-
tion of the counterweight safety at governor tripping speed.

(b) ‘Withstand the forces specified in Wis. Adm. Code seetion Ind
4.56 1{2) within deflection limits.

(5) Guide rails shall be located in essentially a vertical plane and
the distance between the plane of the rails shall not vary more than
14 inch.

(6) Fastenings shall be by means of metal inserts; expansion bolts,
or by through bolts in the beams or walls and sha.l}"canform with the
requirements of Wis. Adm. Code section Ind 4.56)(2}.

(a) Expansion bolts shall not be used unless the wall or beam
construction is such as to rigidly and permanently hold the fastenings
in place.

(b) Through holts shall be backed on the outside of the wall or
beam with a metal plate to adeguately distribute the load.

History: Cr. Register, October, 1864, No, 108, eff, 11-1-64,

Ind 4.58 Minimum size of drums and sheaves, (1) The minimum
diameter of drums and sheaves for hoist and counterweight cables for
every power elevator shall be not less than 40 times the diameter of
the eable as outlined in Table 16.

Exception. Existing sidewalk elevators and existing elevators of a
sidewalk type installed within a building.

TABLE 16

Minimum Diameter

Diameter in Inches of Cables in Inches of
Drums and Sheaves

History: Cr. Register, October, 1864, No, 108, eff, 11-1-84.

Ind 4,59 Machinery. General requirements. (1) The factor of safety
to be used in the design of driving machines and in design of sheaves
used with hoisting and compensating cables (ropes) shall conform
with the requirements as outlined in this subsection.

(a) Iight (8) for steel, bronze, or for other metals having an
elongation of at least 14% in a length of 2 inches.

(b) Ten {10) for cast iron, or for other metals having an elonga-
tion of less than 14% in a length of 2 inches.

Note: The load to be used in determining the factor of safety shall be the
regultant of the maximum tensions in the cables (ropes) leadihg from the
sheave or drum with elevator at rest and with rated load in the car,

(2) Bolts o1 other means usged to transmit torque between the driv-
ing sheave and the gearing, and their supports, shall be tightly fitted
without play. Set screws or threaded portions of boltg or screws shall
not be used te transmit torque.

Register, October, 1964, No. 106
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(8) A fillet shall be provided at any point of change in the diam-
eter of driving-machine shafts and sheave shafts to prevent excessive
gtress concentrations in the shaft.

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

{4) Gear housings for elevator machines shall have openings so
located as to permit proper inspection of the gears, and gear spider
fastenings.

(a) Eaception. A gear housing cover that:is not integral with the
bearing cap, does not require gaskets to prevent oil leakage, and is
not 1o exceed 80 pounds in weight, will be acceptable in lieu of sub-
section (4).

(8) The motor drive on geared traction elevators shall be directly
connected to the gearing provided and mounted on continuous steel
or cast iron bed plates,

(a) Ewgception., Exigting drum fype machines, hydraulic elevators
and new installations of winding drum machines installed in compli-
ance with the requirements of Wis. Adm. Code section Ind 4.61)"

History: Cr. Register, October, 1964, No. 106, eff. 11-1-64.

- Ind 4.60 Prohibited installations, (1) NEW AND EXISTING INSTALLA-
TIONS, (a) Freight elevators shall not be uvsed for transporting
passengers,

(b) Belt or chain driven machines shall not be used for any pas-
senger elevator installation.

1, Egception. 0il hydraulic élevators.

(c) Friction gearing or a clutch mechanism shall not be used to
connect a driving-machine drum ox sheave to the main driving gear
of any elevator,

(d) Continuous pressure button opel‘atmn from the landings shall
not he used for passenger elevators.

(e) An emergency hoistway landing door and/or car gate by-pass
switches are prohibited.

(f}) Drum type freight elevator installations equipped with »
mechanical brake shall not have hoistway limit switches, car door or
gate electric contacts, hoistway landing door or gate electric contacts
or any combination thereof.

(g) No power attachment, such as worm reduction units, rope
clutch or rope grip deviees, belts to improvised rope wheels, or any
similayr device, shall be mstalled on any hand elevator unless all 7y

requirements for power ele (Z edgmth 1 jf {, ‘;
i i ." 5
(2). New INSTALLATIONSCJ?P ve'$hall be nof:' mme than {2 en-
t1 ances to any passenger or frelght elevator car, ¢

(b) Chains shall not be used for heisting in connection with a
power elevator,

1, Faception. See Wis, Adm. Code section Ind 4. 82‘/(601&1 require~
ments.

{c) Sidewalk elevat, tor installations are prohibited. (See Wiz, Adm.
Gode section Ind 4.81¥for grade level elevators.)

Register, Ootober, 1464, No. 108
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(d) Winding dram machines are prohibited, except as indicated in
Wig., Adm. Code section Ind 4.61. /e

(e) Cast iron worm gears shall not be uged in the hoisting mecha-
nism of any elevator.

(f) No elevator of any type shall have more than one compart-
ment, nor shall elevator cars counterbalance each other.

(g) Continuous pressure push button operation elevators shall not
have a contraet speed in excess of 100 feet per minute.

(h) Sheaves or idlers shall not be suspended in cast iron Stirrups
..from the supporting beams.

(i) Hand power operated elevators shall be limited to one floor

"ﬂ' i, k‘ travel,
"J “"?(ﬁ I 77(k) Hand cable power operated elevators and dumbwaiters .are
" prohibited.

(m) Carriage type elevators supported by cables attached at 4
or more points are prohibited,

History: Cr. Register, October, 1964, No. 106, eff, 11-1-64.

Ind 4.61 Winding drum machines, Winding drum machines shall be
uged for freight elevators only; shall not have counterweights, and
shall be limited to a eapacity not to exceed 2600 pounds. The speed
shall not exceed 50 feet per- mmute and the travel not to exceed
36 feet,

History: Cr. Register, October, 19464, No. 108, eff. 11-1-64.

Tnd 4.62 Slack eable devices. Slack cable switches, (1) Every drum

" type power elevator with a mechanical brale shall be provided with

a mechanical slack cable device which will automatically stop the
machine in the event the hoist cables loosen or break.

(2) A slack cable switch shall be provided for every drum type
power elevator equipped with an electric brake which will automati-
cally shut off the power and stop the machine in the event the hoist
cables loogen or break, This switch shall not reset automatlcally ‘when
the slack in the cable is removed.

History: Cr. Register, October, 1964, No. 104, eff, 11-1-84,

Ind 4.63 Limif stops. New and existing installafions. (1) Every ele-
vator hereafter installed shall be equipped with final limit switches,
These switches shall automatically interrupt the power cireuit and
stop the car in case of overtravel at each terminal of travel.

Exeeplion. Electric oil hydraulic elevators,

(a) The operation of final Hmit switches shall prevent movement
of the car by normal operating controls in Moth directions of travel.
(See Wis., Adm, Code section Ind 4.72 (2):

(k) Final limit switches shall be located in relation to oil buffers
so that the engagement of the buffer and the opening of the final limit
switches will occur as near simultaneously as possible; to cauge the
electric power to.be removed auiomatically from the elevator driving-
machine motor and brake after the ear has passed the terminal land-
ing. For sprmg buffers, the final limit switches shall be opened before
the buffer iz engaged.

(c) Final Hmit switeches shall be mounted to the guide rails and
directly operated by a cam attached to the car, The cam shall be of

Register, October, 1964, No. 106
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(8) Every friction type rope governocr shall be replacedljwith an
approved type governor to conform with subsection (6) (a)“and (b} ¥
as outlined in this subsection.

Note: A friction type rope governor is dependent upon the pinch of the
repe in the sheave groove. &71

(a) A safety test shall be made in accordance with subsection (18). '¢7z2.

(b) A report shall be submitted to the industrial commission giving
the imformation as follows:

1. Type, number and design of governor.

2. Governor tripping speed.

3. Type, number and design of ear safely device.

4, Type and size of guide rails.

5. Car speed.

6. Car capacity.

History: Cr. Register, October, 1864, No. 106, eff, 11-1-§4.

Ind 4.66 Brakes, (1) Every electric elevator hereaffer installed shall
be equipped with an eleetrically released and spring applied brake
so designed, installed and maintained so as to stop and held the car
with econtract load when applied,

(a) No brake shall be arranged to be released until power has been
applied to the machine-driving motor.

(b) No single ground, short-cirenit, motor field discharge or coun-
tervoltage shall prevent the action of the holding brake magnet or
motor from allowing the brake to set in the intended manner during
normal operation or during emergency stops.

(2) Every power elevator shall be equipped with a brake so
designed, installed and maintained to be released when the control
mechanism is shifted to the starting position and shall be applied
when the control device is shifted to the stopping position.

(3) Every hand-power elevator shall he equipped with a brake to
operate in either direction of motion of the elevator, When the brake
has been applied it shall remain locked in position until manually
released. :

{4) Every hand-power elevator which does not have a limit stop
af the top terminal landing, shall be provided with a solid feoting for
the counterweight to rest when the car is not more than 6 inches
above the tep landing.

History: Cr. Register, October, 1964, No. 106, eff. 11-1-64.

Ind 4.70 Control mechanism. (1) An externally operated ecircuit-
breaker or disconnecting fused swiftch opening all lines shall be in-
stalled separately in the supply circuit of every elevator, escalator or
moving walk or moving ramp. This breaker or switch shall be of the
enclosed type, and shall be provided with proper over-current protec-
tion, and shall not be made to cloge from any other part of the build-
ing, and shall be located to be visible from the elevator machine in
the machine room at the lock-jamb side of the entrance door. The
switch shall be a horsepower rated motor eirenit switeh for motors
up to and including 50 H. P,

(2) An externally operated circuit-hreaker or disconneecting fused
switch opening all lines, shall be ingtalled separately in the supply
cirenit of every power dwmbwaiter hereafter installed. This breaker
or switch shall be of the enclosed type and shall be provided with
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proper overcurrent protection and shall conform with the reguire-
ments as outlined in this subsection.

(a) Where the hoisting machine is located in the heistway, directly
above or below the dumbwaiter, the controller and ciremit breaker or
switeh shall be mounted on the outside of the heistway, on the adja-
cent hoistway wall at the machine location.

(b) Where a machine room is provided and isolated from the hoist-
way enclogure, the cireuit breaker or fused disconnect switch shall be
mounted adjacent to the controller to conform with subsection (1)<

(3) Elevators hereafter installed where the travel exceeds 14 feet
shall be provided with ear top operating switches of the enclosed type,
externally operable and permanently mounted vertically on the car
crosshead and shall conform with the following:

{(a) An operating switch to render all landing buttons and car
gwitches or car buttons inoperative.

(b) An “Up” and “Down” butten or switch which will enable the
car to be operated in either direction as long as the button or switch
is held in contact.

(e} The car speed shall not exceed 100 feet per minute.

(d) It shall operate the car only when all ear doors and gates and
all hoistway landing doors and gates are in the closed position.

(e) The operating switch shall be so arranged and conneeted that
when operative, the movement of the ear shall solely be under control
of this device.

(4) Every elevator equipped with hand cable control shall be pro-
vided with adjustable gtop balls, to center the control mechanism and
stop the car at each terminal landing.

(6} Every hand ecable controlled elevator shall be equipped with a
properly adjusted centering rope which shall be accesgible from the
car and so avranged to bhe easily and safely used at any point of the

car travel.

(a) Fzeeption. Hydraulic elevators,

(6) The car of every power freight elevator with hand eable con-
trol shall be equipped with a cable lock so designed, installed and
maintained that the hand cable can be locked at any landing to pre-
vent the operation of the ear by persons on other floors.

() EHzeeption. Existing sidewalk elevators.

(b)Y Fuxception. Elevators equipped with an emergency stop switch
in the car or electrie contacted gates, provided they comply with sub-
section (4). (See Wis, Adm. Code section Ind 4.72 (5)))

(7) The car of every electrically driven elevator shall be provided
with an emergency stop switch located in or adjacent to the ear operat-
ing panel. When opened, this switch shall cause the electric power to
be removed from the elevator-machine-motor, brake or solenoid valve
and shall eonform with the following:

(a) Be of the manually opened and closed type.

(b} Have red operating handles or buttons,

{c) Be conspicuously and permanently marked “stop”.

(d) Be positively opened mechanically and the opening shall not
be solely dependent on springs.

1. Fuxeeption. Existing hand cable controller elevators.

(8) The car switch or hand lever on every power elevator shall be
so arranged that the movement of the switch handle or lever toward
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the opening (which operator usually faces) will cause the cax to
descend and the movement of the switch handle or lever away from
the opening will cause the car to ascend. The switch handle or lever
shall return to the neutral position and automatically latch when

released.
History: Cr. Reglster, October, 1964, No. 106, eff, 11-1-64.

Ind 471 Control and operating circuits. (1) The design and installa~
tion of the control and operating cireuits, shall conform with the
requirements outlined in this subsection.

(a) If springs are used to actuate switches, contactors or relays
to break the circuit to stop an elevator at terminal landings, they
shall be of the compression type.

(b) The completion or maintenance of an electric circuit shall not
be used to interrupt the power to the elevator driving-machine motor
or brake at the terminal landings nor fo stop the car when the
emergency stop switch is opened or any of the electrical protective

devices operate.

1. Eaception. Dynamic braking, nor to speed control switches.

(c) The failure of any single magnetically operated swifch, con-
tactor or relay to release in the intended manner, or the occurrence
of a single accidental ground, shall not permit the car to start to rum
if any hoigtway-door interlock ig unlocked or if any hoigtway-door or
car-door or gate contact is in the open position.

{d) Where generator-field control is used, means shall be provided
to prevent the generator from building up and applying sufficient cur-
rent to the elevator driving-machine motor to move the car when the
elevator-motor control switehes are in the “off” position. The means
used shall not interfere with maintenance of an effective dynamic-
braking circuit during stopping and standstill conditions.

(e) Motor-generators driven by direct current motors used to sup-
ply divect current for the operation of elevator machine motors shall
be provided with an overspeed switch which will automatically remove
the power from the elevator machine-motor and brake should the
motor-generator overspeed more than 125% of its rated speed.

(f) The installation of condensers, the operation or failure of which
will eange an unsafe operation of the elevator, is prohibited. No per-
manent device shall be installed, exeept as provided in this eode, which
will make any required safety device inoperative,

Historyt Cr, Register, Octdber, 1964, No. 108, off, 11-1-64.

Ind -4.72 Electrical protection. (1) Every automatic operation ele-
vator hereafter installed having polyphase alternating current power
supply shall be provided with means to prevent the starting of the
elevator motor if:

(a) The phase votation is in the wrong direction, or

(b) There ig a faflure of any phase.

1. Ewxception. Additional protection shall not be required in the case
of generator-field control having alternating current motor-generator
driving motors, providing a reversal of phase will not cause the
elevator driving-machine motor to operate in the wrong direction, nor
in the case of controllers whose switches are operated by polyphase
torque motors providing inherent protection against phase failure or
reversal, AR
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(2) Every existing elevator driven by a polyphasge alternating cur-
rvent motor shall be protected against damage due to phase reversal
by either:

( )(a), Limit switches as specified in Wis, Adm. Code section Ind 4.63
1);dor

(b) A reverse phase relay which will prevent starting the motor
iff the phase rotation ig in the wrong direction, or there is failure in
any phase.

(8) If an overload circuit breaker is uged for a direct-current ele-
vator, the wiring shall be arranged so that the circuit of the brake
magnet coil is opened at the same time that the line circuit is opened.

(4) Every electrically driven cable type elevator hereafter installed
shall be provided with an elevator potential switch which will cause
and maintain interruption of power to the main cirenit during failure
of supply voltage, and the operation of any of the emergency stopping
switches,

(5) Every electrically driven elevator with an emergency stop
switch or electric contacted gates, which iz eontrolled by a hand cable,
lever or wheel, shall be equipped with a sequence device requiring the
centering of the operating device after the power has been cut off the
motor before the car can again be starfed.

(8) Every elevator which is changed from hand cable control to
car switch, automatic or continuous pressure operation shall comply
with the requirements of new installations.

(7) When any material change in electrical equipment is hereafter
made on any power elevator or dumbwaiter, the wiring and equip-
ment which is an integral part of that which is replaced or renewed
shall comply with the requirements of new installations.

History: Cr. Register, October, 1964, No, 106, eff, 11-1-64,

Ind 4.73 Wiring and electrical proteciion. (1) VOLTAGE LIMITATIONS.
The nominal voltage used for elevators, power dumbwaiters, esca-
lators and moving walks or moving ramps for operating control and
signal circuits, operating equipment, driving-machine motors, machine
brakes, and motor-generator sets shall not exceed the requirements as
outlined in this subsection.

(a) For operating control and signal circuits and related equipment
including door operator motors: 300 volts, except that higher poten-
tials may be used for frequencies of 25 through 60 cycles alternating
current or for direct current, provided the current in the system can-
not, under any conditiong, exceed 8 milli-amperes for alternatmg cur-
rent or 30 mill-amperes for direct eurrent.

(b) Driving-machine motorg, machine brakes, and motor-generator
gets: 600 volts, except that higher potential may be used for driving
motors of motor-generator sets.

(2) LiveE parTs. All live parts of eleetrical apparatus in the hoist-
ways, at the landings, or in or on the cars of elevators and power
dumbwaiters or in the well-ways or the landings of esecalators, mov-
ing walks or moving ramps shall be enclosed to protect against acci-
dental contact.

(3) Conpuctors. The ingulation of conductors installed in connedtion
with elevators, power dumbwaiters, escalators, moving walks or mov-
ing ramps, shall comply with the following:
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(2) Conduetors from panels to main cireuit resisters shall be flame-
retardant and suitable for a temperature of not less than 90° C.
(194° F.}. All other wiring on control panels shall be flame-retardant,
moisture-resistant.

(b) Traveling cables used as flexible connections between the ele-
vator or dumbwaiter car and the hoistway shall be Type E, EO, or
ET elevator cable or other approved types and shall have a flame-
retardant, moisture-registant outer covering.

(e) All other conductors in the raceways and in or on the cars of
elevators and dumbwaiters and in the wellways of escalators and
moving walks or moving ramps and in the machine room of elevators,
dumbwaiters, escalators and moving walks or moving ramps shall
have flame-retardant and moisture-resistant insulation.

(d) - The thickness of the insulation of all conductors shall be suit-
able for the voltage to which the conductors ave subjected.

(4) Si1zm, The minimum gize of conductors used for elevators, dumb-
waiters, escalators, and moving walks or moving ramps wiring except
for conductors which form an integral part of conirol equipment
shall eonform with the following:

(a) Tyraveling cables.

1, For lighting: No. 14, except that No. 18 or larger conductors
may he used in parallel provided the carrying capacity is equivalent
to at least that of No. 14 wire.

2. Operating, control and sighal eireuits: MNo. 18,

(b) Other wiring. ANl operating control and signal cireuits: No. 18.

{5) Locarion, Conductors and cables located in elevator and dumb-
waiter hoistways and escalator and moving walks or moving ramp
wellways, in or on elevator and dumbwaiter machine and control
. roomg, not including the traveling cable connecting the car and
hoistway wiring and all wiring through floors and walls shall be
installed in rigid conduit, eleetrical metallic tubing or raceways.

(a) Hxception 1. Flexible metal conduit not over 8 feet in length
may be used in hoistways and in escalator and moving walk or moving
ramp wellways, between risers and limit switches, interlocks, operaf-
ing buttons, and similar devices if securely fastened in place.

(b) Ewception 2. Flexible metal conduit not over 8 feet in length
may be used on cars where so loeated as to be free from oil and if
securely fastened in place. )

(c) Euxception 3. Approved types, S, SO and ST cords may be
used as flexible ¢onnections between the fixed wiring on the ear and
the switches in conmection with the safety devices on the car doors.

(d} Exception 4. Where motor-generators and machine motors are
located adjacent to or underneath control equipment, and are pro-
vided with extra length terminal leads not exceeding 6 feet in length,
may be grouped together and taped or corded without being installed
in raceways. Such leads may be extended to connect directly to con-
troller terminal studs. Auxiliary gutfers may be used in machine
rooms between controllers, starters and similar apparatus,

{6) WrING, The wiring of elevators in hazardous loeations shall
comply with the requirements of the Wiscongin Eleetrieal Code Wis,
Adm, Code, Chs. E 500 to E 503, inclusive.
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(7) RAcnwAYs., Metal raceways, rigid metal conduit, flexible metal
cohduit or electrical metallic tubing ghall be insfalled to conform with
the requirements outlined in this subsection.

(a}) Only rigid conduit or electrical metallie tubing shall be pei‘-
mitted for wiring runs totally enclosed within a concrete floor slah.

(b) Conduit, metallic tubing and metal raceways shall be securely
fastened to guide rails, walls or beams at least once in every ten (10)
foot length of installation.

{c) All changes enroute of rung shall be completed through fittings
or boxeg which will permit pu]hng of wiring without injury to the
wire covering,

1. Where boxes or metal raceways are used, proper raceway fittings
shall be installed and a radius of not less than two (2) inches in-
cluded to provide & smooth bending surface for the conduectors.

(d) Where auxiliary runs of conduit, metallic tubing or flexible
metallic conduit are connected into metal raceways, the connection
shall be securely fastened to the metal raceway and the entrance of
conductors from the raceway into the auxiliary run shall be through
smooth surfaced bushings.

(¢) Where conductors or cables leave conduit, electrica] metallic
tubing or metal raceways for comnections to or routing through con-
troller, signal panels or switchboards, the exit shall be through an
insulated bushing,

1. Where conduits or tubing terminate upward through the floor,
the end of the conduit or tubing shall terminate not less than 2 inches -
above the floor,

2, Where conduetors or a cable leave the conduit or tubing, an insu-
lating bushing shall be placed on the end of the conduit and the con-
duectors or cables shall be grouped together and taped or corded from
the conduit or tubing end fo the controller, signal panel, or switch-
board connections.

(f) A run of conduit between outlet to outlet, between fitting and
fitting, or between outlet to fitting shall not contain more than the
equivalent of 4 quarter bends (860 degrees, total), including those
bends located immediately at the outlet or fitting,

(g) Metal raceways, and other metal enclosures for eonductors,
ghall be metallieally joined together into a continuous electrical con-
ductor and shall he so connecled to all boxes, fittings and cabinets
as to provide effective electrical econtinuity. Raceways and cable
assemblies shall be mechanically secured fo boxes, fittings, cabinets
and other enclosures.

(8) NUMERER oF WIRES. The number of wires or eonduetors run in
rigid metal conduit, flexible metal conduit, electrical metallic tubing or
raceways shall not exceed the requirements of this subsection.

(a) The sum of the cross section area of all the wires or conductors
in conduif, metallic tubing or raceways shall not exceed 40% of the
inside area of the conduit, metallic tubing, or raceways. The number
of conductors shall be based on the area of conduetors and conduits
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ag tabulated in Table 19 and Table 20 and the normal maximum num-
ber of conductors in a conduit when all are of the same size shall
not exceed the number indieated in Table 21.

TABLE 19
Conduit Total 100% Useahie 40%
.80 .12
53 .21
.86 .84
1.50 .60
2,04 82
3.36 1,34

Square Inch Area* | Square Inch Area*

Wire Size Hubber Covered 'hermo-plastic
0187 .0088
0196 .0109
0230 L0135
0278 L0172
0460 0224
*Area based on 2/64 inch insulation.
TARLE 21
Wire Size 14 Tnch 34 Inch 1 Inch 134 Inch | 114 Inch 2 Inch
18 Rubber-_ 7 12 20 36 49 80
18 Thermo.. 12 21 34 68 90 146
16 Rubber_. 6 10 17 30 41 [}
168 Thermo- . G 17 22 48 73 118
14 Rubber ..._..__ £ & 10 18 26 41
14 Rubber__.______ T 13 23 38 52 80

(b) The percentage of the total interior cross sectional area of
a raceway occupled by conductors shall be not more than will permit
a ready installation or withdrawal of the conductors and dissipation
of the heat generated without injury to the installation of the
conductors.

(9) Cownpucrors. Conductors for operating, eontrol, power, signal,
and lighting ecireuits of 600 volfs or less may be run in the same
traveling cable or raceway system provided that all conductors are
insulated for the maximum voltage found in the cables or raceway
system and all live parts of the equipment are insulated from ground
for this maximum voltage. Such a traveling cable or raceway may
also inelude a pair of telephone conductors for the car telephone pro-
vided such conductors are insulated for the maximum voltage found
in the cable or raceway system,

(10) TrRAVEBLING CABLES, Traveling cables shall be so suspended at
the car and hoistway end as to reduce the sirain on the individual
copper conductors to a minimum,
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(a) Cables, exceeding 100 feet in length and which have steel sup-
porting fillers, shall be suspended directly by the steel supporting
fillers,

(b) Where non-metallic fillers are used, the cables shall be sus-
pended by looping the cables around the supports.

(e¢) Traveling cable supports shall be so located as to reduce fo a
miniminm the possibility of damage due to the cables coming in con-
tact with the hoistway construction or equipment in the hoistway.
Where necessary, suitable guards shall be provided fo protect the
cables against damape,

(d) All conductors run in vertieal raceways shall be supported at
intervalg not to exceed 100 feet by one of the methods of supports or
a method of equal effectiveness outlined as follows:

1. By clamping devices constructed of or employing insulating
wedges ingerted in the ends of the conduit,

2. By ingerting boxes at the required intervals in which insulating
supports are installed and secured in a satisfactory manner to with-
stand the weight of the conductors attached thereto, the hoxes being
provided with covers.

{11) CownpucTors. Conductor cables and wires of Nos. 18 and 16
used for control and operating cireuits and signal cireuits shall be
protected by overcurrent devices not to exceed 8 ampere for No. 18
and 10 ampere for No. 16 wire.

{(12) CrearANcE®. Clearance around control panels for ele_vators
and power dumbwaiters shall be provided for safe and convenient
access to all live parts, The minimum clear working space about
live parts shall be not less than the following:

(a) In the front—38 inches to live panel parts.

(b) In the rear—24 inches to Iive panel paris.

(c) On one side of & panel or a group of panels 18 inches,

(d) Escalator, moving walk or moving ramp control panels shall
be totally encIosed

() Where escalator, moving walk or moving ramp control panels
are not located in the same place as the driving machine, the control
panel doors shall be eapable of being locked in the closed position.

(18) TERMINALS, Motor terminals shall be enclosed in a mietal box
of substantial construection. The box shall be of ample size to make
proper connections.

(14) METALLIC TUBING. Electrical metallic tubing shall not be laid
on the penthouse floor or pit floor or in any other location subject to
mechanical damage.

History: Cr. Register, October, 1964, No. 106, eff. 11-1-64.

Ind 4,74 Grounding, For electric elevators, power dumbwaiters, esca-
- lators, moving walks or moving ramps, the frames of all motors,
elevator machines, controllers, operating cable and metal enclosures
for all electrical devieces and wiring in or on the car or in the hoist-
way shall be grounded,
History: Cr. Register, October, 1964, No, 106, eff, 11-1-64.

Ind 4,75 Signal system. New and existing installations, (1) Every
existing hand cable operated power elevator or dumbwaiter ghall
be equipped with a warning bell so arranged that it can be safely‘
and conveniently operated from any landing. S
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(a) Fwxception. Elevators or dumwaiters equipped with hoistway
Ianding door or gate electrie contacts.

{2} Every automatic operated elevator shall be provided with an
emergency electric call bell with a properly placarded push button
in the ear. This call hell shall be not less than 6 inches in diameter
located inside the building and audible outside the hoistway. Only one
bell is required for a group of elevators if operable from all cars
in the group.

(8) All elevatorg located in acid towers, grain elevators and simi-
lar places, shall be provided with an emergency call bell or telephone
to be used in case of emergency.

History: Cr. Register, October, 1964, No. 108, eff, 11-1-64,

Ind 4.76 Lighting, (1) Lighting and convenience outlets shall be pro-
vided to conform with the requivements outlined in this subsection.

(a) Elevator cars shall be provided with illumination of an inten-
gity of not less than 5 foot-candles at the edge of the car platfmm

(k) Every elevator hoistway landing entrance within or 'in’ con-
nection with an eccupied building shail be provided with illumina-
tion of an intensity of not less than b foot-candles at the landing sill.

(¢) Every machine room and penthouse shall be provided with
uniform artificial illumination of an intensity of not less than 5 foot-
candles at the floor, Eivery area about a ceiling-type machine, includ-
ing overhead sheave rooms or lofts shall be amply lighted. Control
of such lighting shall be at the approach to the machine room, pent-
house or overhead equipment.

{(d) Every power elevator hereafier installed shall be equipped
with work light and convenience outlets as follows:

1. Work light recepacle and convenience outlet on top of car.

2. Work light receptacle on underside of ear platform.

3. Work light receptacle and convenience outlet located in the h01st~
way approximately level with the lowest terminal landing floor if
hotstway landing doors are used.

History: Cr. Regiaster, October, 1964, No. 106, eff. 11-1-64,

~Ind 4.77 Elevators not in use. (1) Elevators reported as not being
used shall not be subjected to the annual inspection provided the
installation conforms with the requirements listed as follows:
(2} All hoistway landing doors or gates shall be securely sealed on
the inside fo prevent opening from the landings.
(b) Fuses and wires to the disconmect switch shall be removed.
(c) For hand elevators, the car platform shall be substantially
blocked; and the hoist cables removed from the ear crosshead.
History: Cr. Register, October, 1964, No. 106, eff. 11-1-(4.

Ind 4.78 Maintenance, New and existing installations.

(1) Elevators, dumbwaiters, escalators and moving walle or mov-
ing ramp equipment shall be kept in safe operating condition, prop-
erly lubricated and eclean, including pits, penthouses and machine
roovms,

(2) Hatch covers of the vertical rising type used on elevators shall
not be used for storage purposes, nor ag passageways.

(8) Material which is not a2 permanent part of the elevator equip-
ment shall not be permitted on the top or cover of an elevator car.

History: Cr. Register, October, 1964, No. 106, eff. 11-1-64.
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POWER DUMBWAITERS

Ind 4.79 Power dumbwaiters, (1) NEW AND EXISTING INSTALLATIONS.
(&) The hoistway landing openings of every power dumbwaiter shall
be provided with doors or gates that cover the full entrance opening,
go arranged that the dumbwaiter cannot be started unless all doors
or gates are closed. The slats or bars for gates where used shall he
vertical and the net width of an opening shall not exeeed 3 inches,
Collapsible gates are prohibited. Where a five-resistive heistway is
required, all landing doors shall be of fire-resistive construction, (see
Wis, Adm. Code section Ind 4.10),

(b) Every dumbwaiter shall conform with the requirements as
cutlined in this subsection,

1. The car piatform area shall not exceed % square feet.

2. The car height shall not exceed 4 feet,

8. The capacity shall not exceed 500 pounds.

4. The car top and sideg shall be solidly enclosed, except for the
entrance openings.

a. Hxception, Dumbwaiters installed before August 12, 1926,

(2) NEwW INSTALLATIONS, (a) Power dumbwaiters hereafter in-
stalled shall be automatic or eontinuous pressure operation.

(b) Dumbwaiter machines shall be equipped with an electrically
released and spring applied brake so desigmed, installed and main-
tained so as to stop and hold the car with contract load.

1. Ezception. Hydraulic dumbwaiters.

{¢) Every dumbwaiter hoistway landing door or gate, shall be
equipped with electrie contacts and approved locks or interlocks,

(d) Power dumbwaiters with speeds greater than 100 feet per
minute shall be equipped with interlocks,

(e) Power dumbwaiters shall be provided with limit switches to
antomatically stop the car at each terminal of travel. These switches
shall be mounted to the guide rails and directly operated by a cam
attached to the car.

(f) Power dumbwhiters equipped with winding drum machines shall
be provided with a slack-cable switch, which will remove the power
from the motor and brake if the car iz obstructed in its descent.

(g) Where dupibwaiter hoistway landing doors are closed by power,
the door opm tion shall conform with Wis. Adm. Code section
Ind 4.39 (2) (b) or an audible signal shall be given for a minimum
of 8 seconds before permitting the doors to close automatically.

(h) All terminal landing doors shall be provided with means to
open the door irrvespective of the position of the dumbwaiter car. The
opening means shall be mounted adjacent to the deoor and shall be
provided with a removable cover.

__(j) Access shall be provided fo the machines located in hg jétways

(k) Vision panelg shall be provided in dumbwaiter ho1st ay land-
mg‘ doors to conform wth Wis, Adm. Code section Ind 4.381(2) (b) 6.

“{m) Access to the dumbwaiter machine room or penthodse shall
not be through any toilet room, sleeping room or private qua,rtem

(n} The dumbwaiter eirenit-breaker or disconnecting fused sw
and controller shall comply with Wis. Adm. Code section Ind 4.70%(
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(o) Dumbwaiter cars shall be of such strength and stiffness that
they will not deform appreciably if the load leans or falls against
the sides of the car,

1. Cars ghall be made of wood or metal and of solid construction.

2. Cars for power dumbwaiters shall be reinforced with metal
from the bottom of the car to the point of suspension.

3. Metal cars shall be of metal sections rigidly riveted, welded or
bolted together,

(p) Driving machines, car and counterweight suspension means,
and overhead beams and supports shall be designed and installed
to sustain the car with a structural capacity load not less than that
specified in Table 22 based on the net inside platform area with the
factorg of safety as specified, The motive power shall not be requived
to be sufficient to lift the struetural capacity load.

TABLE 22

ALLOWARLE STRUCTURAL CAPACITY LOAD CORRESPONDING
TO NET INSIDE PLATFORM AREA

. Structural Capacity
Net Platform Area in Square Feat Load in Pounds

(q) A metal plate shall be fastened in a conspicuous place in the
car and shall give the rated capacity in letters and figures not less
than 4 inch high, stamped, efched or raised on the surface of the
plate.

{r) Driving machines and sheaves shall be designed with a factor
of safety based on the static load (the rated capacity plus the
weight of the car, cables, counterweights, ete.), of not less than:

1, Bix (6) for steel, and

2, Nine (9) for cast iron and other metals,

(8}} There shall be no thoroughfare under the hoistway of a
dumbwaiter or its counterweight, unless one of the requirements are
provided ag follows:

1, A structure shall be provided under the hoistway to withstand
without failure the impact of the ecar with contraet load or the
impact of the counterweight when either is dropped freely in its
guides from the upper limits of travel, or:

2, Broken rope safefies shall be provided for car and counter-
weight.

(t} Guide rails shall be securely fastened to the hoistway and the
joints ghall be tongued and grooved, doweled or fitked with splice
plates,

(u) Counterweights for dumbwaiters having a capacity exceed-
ing 100 pounds or having a speed exceeding 100 feet per minute
shall be gecured by at least 2 tie rods passing through holes in all
sections, except where metal counterweight frames are provided. The
rods shall have lock nuts secured by cotter pins.
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“(v) Cars and counterweights shall be suspended by one or more
iron or steel-wire hoisting cables or chains secured to the car or
counterweight or cable hitch by babbitted sockets or cable clamps,

1. Euwxeeption. Hydraulic dumbwaiters,

(w) The factor of safety, based on the static load, of car and coun-
terweight suspension means of power dumbwaiters shall be not less
than the value gpecified in Table 23 for the actual speed of the cable
or chain corresponding to the rated speed of the dumbwaiters,

TABLE 23
FACTORS OF SAFETY

Factor of Safety
For Cables For Chains

Cable or Chain Speed Feet per Minute

R 1SR O
[a=t=R, )
~TNAm o
YR

(x) The clearance between any point of car travel and any sta-
tionary part shall be not lesg than % inch,

1, The clearance between the dumbwaiter car gill or gate threshold -
and hoistway landing sill oxr door threshold shall not exceed 2 inches.

{y) The minimum car and counterweight clearance at terminal
landings shall be not less than 4 inches.

{z) Suitable guards shall be provided over the machines mounted
in the pits to protect driving cable sheaves and drums from falling
objects.

History: Cr. Register, October, 1964, No, 108, eff. 11-1-54.

Ind 4.80 Sidewalk elevators, Existing installations, (1) Every side-
walk elevator shall be covered at the top with hinged or vertical
lifting type covers, which ghall when closed be capable of sustaining
a live load of 300 pounds per square foot, The surface of the covers
shall be rough and no part of them shall project above the sidewalk
when closed. Hinges of hatch covers ghall be of sufficient strength
and be gecurely fastened to withstand the service of normal operation.

(a) Every power sidewalk elevator shall be provided with one of
the following requirements:

1. A device to prevent itz operation until the hatch covers over -
the top of the hoistway are open, or,

2. Flat metal tops or arched bows of sufficient strength to open
the hatch covers,

{b) When hatch covers are left open, a full guard not lesg than
30 inches in height shall bhe provided in each side of the sidewalk
opening not fully protected by the hatch eovers. This guard shalI be
so fastened that it ¢anmot be pughed into the sidewalk opemn

( Eveﬁfv eleyafor travéling hot more than 15 fee 01 meye

vy, shall coldply with Wié. Adm, fode ectio %}2//
40é 401/ 41910y, 412/ 415 ana sigions d\4 ;/ 8 S;f
applie /to the lower landing), 473 %), (), (4, (533 Cé), 4
476 (1), 4.78.
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{d) Every hand or power sidewalk elevator car platform shall be
enclosed to a height of one fool on the sides not used for entrance.
"{e) The hand eable on every hydraulic elevator shall be equipped
with a limit stop to prevent damage to the valve mechanism.
History: Cr. Register, October, 1964, No, 10§, eff, 11-1-64.

GRADE LEVEL ELEVATORS

Ind 481 Grade level elevators. New installations. (1) Every grade
level elevator hereafter installed shall be subject to the followmg
conditions:

(a} Shall not pierce a sidewalk, or be located within a building,
and shall not be located in an area used by people or vehicles as a
place of travel,

* {b) Travel shall not exceed one story.

{c) Shall be controlled and operated by a spring loaded constant
pressure key switch located at the upper landing only, adjacent to
the metal doors.

{d) Bpeed shall not exceed 25 feet per minute,

(e) Horizontal openings for grade level elevatorg shall be protected
by weather-tight hinged metal doors having a non-slip upper surface.

{f) Doors shall be of sufficient strength fo support safely the
static load of not lesg than 300 pounds per square foot uniformly
distributed.

(g) The limitations of the grade opening shall in no case exceed
5 feet at right angle to, and 7 feet parallel to the building line.

(h) Hinges of the doors shall be of sufficient strength and be
securely fastened to withstand the serviee of normal operation. The
line of the hinges shall be at right angles to the building wall,

(i) The edge of the door adjacent to any building wall or other
obstruction shall not be more than 4 inches from such wall or
obstruction,

(k) There shall be a minimum clearance of 18 inches between the
face of the door and any obstruction when the doors are in the
open position,

(i) The doors shall be opened by the ascending car and shall be
self-closing as the car descends and ghall be kept in the closed posi-
tion when the car is not at the top landing. Stops shall be provided
to prevent the doors from opening more than 85 degrees from their
closed position,

(n} If the platform of any grade level elevator rises above the
grade level, the underside of the ear platform shall be equipped with
vertical aprons, protecting all exposed sides, extending at least
2 inches below the grade level when the car is at the upper limit of
travel,

(0} Guide shoes for grade level elevators (except plunger elevators)
shall be at least 24 inches long unless 2 sets of shoes are used, spaced
18 inches hetween center.

(p) If single guide shoes not less than 24 inches long arve used,
6 inches of the ghoe may be off the rail when the platform iz level
with the top landing.

Register, October, 1964, No. 106
Elevator Code



78 WISCONSIN ADMINISTRATIVE CODE

(q) All wiring shall be in rigid conduit. Fitfings, switches and
all electrical equipment shall be of the waterproof fype.

(r) Every grade level elevator shall comply with the requirements
for power freight elevators.

1. Exception. Wis, Adm. Code seetion Ind 4.70 (3) and Ind 4.34
(2) (d) and {e).

History: Cr. Register, October, 1964, No. 106, eff, 11-1-54.

POWER CHAIN OR CABLE HOIST

Ind 4.82 Special requirements. (1) Every power chain or eable hoist
used as means of raising or lowering an elevator shall comply with
requirements outlined as follows:

(a) The rated capacity of the hoist shall be nof less than 2,000
pounds.

(b) The elevator capacity shall not exceed 800 poundas.

(¢) Speed shall not exceed 25 feet per minute,

(d) Travel shall not exceed 16 feet or more than one sfory, and a
broken rope safety shall be provided when the travel exceeds 10 feet.

(e) The elevator ghall be operated from the landings only and shall
be constant pressure push button operation.

(2) Every installation shall conform with the requirements as
degeribed in this subsection,

(a) The hoistway shall be golidly enclosed with wood or metal.

{b) Tho clearance between the car entrance sill and any landing siil
shall be not less than ¥ inch or more than 1% inches,

(¢} Pit depth shall be not less than 12 inches.

(d) The overhead supports shall be designed and eonstructed to
carry the total load plus double the load for impact.

(e} The car shall be permanently enclosed on all sides to the
height of 6 feef, except, the sides used for enirance,

(£} Each hoistway landing entrance shsall be provided with a bal-
anced type gate equipped with an electric contact and lock.

1, The gates shall be not legs than 8% feet in height.

2. The hottom of each landing gate shall extend to within 2 inches
of the sill when closed.

8. The distance from the hoistway landing sill to the landing gate
shall not exceed 4 inches.

4, The net width of an opening between slats or bars shall not
exceed 2 inches.

{g) Hoistway landing gate construction shall conform with the
following:

1. Shall be so constructed and guided as to withstand a lateral
pressure of 100 pounds concentrated at the center of the gate with-
ouf being deflected beyond the line of the landing sill.

2. Shall be counterbalanced from 2 sides and hung with substantial
sagh cord, flexible cable or chain over pulleys not less than 3 inches
in diameter,

3. The gate counterweights shall be boxed in, or shall run in metal
guides to prevent being disledged. The bottom of the hoxes or guide
shall be of such construction that the counterweight will be retained
if the suspension means break.

(h) Provide a metal capacity plate with raised letters mnot less
than 1% inch in height stating the capacity of 800 pounds, located in
a conspicuous place in the car,
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(i) A slack cable switch shall be provided which will automatically
shut off the power to the motor in the event the hoist cables or chain
loosen ox break. .

(k) Direetional limit switehes shall be provided at each terminal of
travel, and shall be operated by the movement of the car and shall
stop the car approximately level at each terminal landing., These
switches shall be mounted to the guiderails and divectly operated by a
cam attached to the car.

(m) Every installation shall be equipped with an electrically re-
leased and spring applied brake so designed, installed and maintained
s0 as to stop and hold the car with capacity load.

{n) An enclosed, externally operated disconnecting fused switeh
opening al] lines shall be installed separafely in the supply cirenit.
This switch shall be located adjacent to the hoistway and readily
accessible, - : ‘ i

(0) All wiring shall be installed in rigid conduit or electrical
metallic tubing, except that flexible metal conduit not over 8 feet in
length may beused between risers, limit switches and push buifons,

(p) The entire equipment shall be effectively grounded as a unit.

{q)} The car shall be provided with illumination of an intensity of
not less than 5 foot-candles, '

History: Cr. Registe'I'éOftc:bel"l;}.iG(-é? ‘N_"?o. 108, eff. 11~1-§4, r

<
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Ind 4.85 Hydraulic elevators. (1) Hydraulie eIevaﬁ{)rs hereﬁf ter in-
stalled shall be of the direct plunger type and shall eonform with the
applicable requirements for power elevators, including the requive-
ments outlined as follows:

(a) An anti-creep up direction leveling device ghall be provided for
every elevator which shall cause the eleetrical power unit compen-
sate for the creeping of the car away from the landing. [, . £

(2) The plunger shall be of uniform diameter and of a,p}ﬁ';%imately
uniform thickness and shall be finished on the outside.

() Gray cast ivon or other brittle material shall not he used for
the plunger or connecting couplings. Gray cast irvon, where used
in other portions of the plunger assembly, shall have a factor of
safety of at least 10, i

(b) The plunger shall be atfached to the car with fastenings of
sufficient strength to support the weight of the plunger with a factor
of safety of not lesg than 4, )

() Where the plunger is subjected to eccentric loading, shall con-
form with the requirements as follows:

1. The plunger eonnection to the car shall be so designed and con-
structed ag to transmit the full eccentric moment into the plunger
with a factor of safety of not less than 4. ‘

2. The plunger and plunger connection to the ear shall also he
g0 designed and constructed that the total vertical deflection- of the
leading edge of the car platform due to eccentric loading of the ecar
shall not exceed 34 inch,

. (d) Plunger assembly shall be designed with a factor of safety
of not less than b based on the ultimate strenpgth.

(e}. Plungexs shall be provided with solid metal stops to. limit the
car travel and to prevent the plunger from traveling beyond the
limits of the eylinder, Stops shall be so designed and constructed as
to stop the plunger from maximiim speed in the up divection under
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full pressure without damage fo the hydraulic system. For rated
speeds exceeding 100 feet per minute, means other than the normal
terminal stopping devices shall be provided to vetard the car to
100 feet per minute before striking the stop.

(8) Cylinders and their components shall have a factor of safety
of not less than 5.

(a) Cylinders and their components of gray cast iron, if used in
the eylinder assembly, shall have a factor of safety of not less than 10,

{b) Clearance shall be provided at the botfom of the ecylinder so
that the hottom of the plunger assembly will not strike the botfom
of the eylinder when the car is resting on its fully compressed buffer.

{c) Cylinders shall have a reservoir or drip ring provided and
located below the packing gland at the top of the eylinder to collect
0il leakag'e and to automatically 1eturn the oil back to pump unit
Teservoir,
~{4) Valve, piping and fittings shall not he subjected to working
pressures exceeding those recommended by the manufacturer for the
type of service used.

Note: Threads of valves, piping and fittings to conform to American Stand-
ard Pipe Threads,

{a) Piping shall be so supported as to eliminate undue stresses at
joints and fittings.

{b) Cast iron fittings are prohibited.

(5) Each pump or group of pumps shall be equipped with a relief
valve to conform with the requirements outlined as follows:

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

(b) The relief valve shall be pre-set to open at a pressure not
greater than 125% of the working pressure at the pump,

(¢) The size of the relief valve and by-pass shall be sufiicient to
pass the maximum rated capacity of the pump without raising the
pressure more than 209% above that at which the valve opens, Two or
more relief valves may be used to obtain fhe required capacity.

(d} Relief valves having exposed pressure adjustments, if used,
shall have their means of adjustment sealed after being set to the
correct pressure,

(6) A check valve shall be provided and so installed that it will
hold the elevator car with rated load at any point when the pump
stops, or the maintained pressure drops below the minimum operat-
ing pressure.

(7) The supply tanks shall be so designed and constructed to sup-
port the total weight when completely filled.

History: Cr. Reglater, October, 1964, No. 108, eff, 11164,

ESCALATORS

Ind 4.90 Egealators, (1) Escalators hereafter installed ghall conform
with the requirements outlined in this subsection.

(2) The rate of speed measured along the angle of inclination shall
he not more than 99 feet per minute,

(3) The angle of inclination of an esecalator shall not exceed 30
degrees from the horizontal,
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(4) Al floor openings shall be protected against passage of flame,
smoke or gasses in accordance with the requirzmq,nt‘ of Wisconsin
Building Code, Wis, Adin, Code section Ind 51.28,.

(6) The sides and undersides of escalator trusses shall he enclosed
with fire-resistive material.

{6) The width between the balustrades shall be not legs than 22
inches, nor more than 48 inches measured at a point 27 inches verti-
cally above the nose line of the steps, Thiz width shall not exceed
the width of the steps by more than 18 inches.

{a) A solid balustrade shall be provided on each side of the moving
steps, The balustrade on the step side shall have no areas or mold-
ings depressed or raised more than % inch from the parent surface.
Such areas or moldings shall have all boundary surfaces beveled,
unless parallel to the direection of travel,

(b) Glass panels, if used in balustrades, shall be of approved
safety glass.

(c) The clearance on either side of the steps between the steps
and the adjacent skirt guard shall be not more than % inch, and the
sum of the clearance on both sides shall be not more than 4 inch.

(d) The width between the balustrades in the direction of travel
shall not be changed abzuptly, nor by more than 8% of the greafest
width, In changing from the greater to the smaller width, the maxi-
mum allowable angle change in the balustrading shall be 15 degrees
from the line of travel.

(7} A golid guard shall be provided in the intersecting angle of the
outside balustrade (deck board) and the ceiling or soffit.

(a) Eaxception. Where the intersection of the outside balustrade
(deck board} and the ceiling or soffitt is more than 24 inches from
the center line of the handrail,

(b) The vertical face of the guard shall projeet at least 14 inches
horizontally from the apex of the angle.

{c) The exposed edge of the guard shall be rounded to eliminate
shear hazard. Guards may be of glas, If of approved safely type.

(8) Each balusirade shall be provided with a handrail moving in
the same direction and at substantially the same speed as the steps.

(2) Each moving handrail shall extend to normal handrail height
not less than 12 inches beyond the line of points of the combplate
teeth at the upper and lower landings.

(b} Hand or finger guards shall be plowded at the points where
the handrail enters the balustrade.

(9) Step frames and treads shall be made of incombustible material,

FHaception. Step treads made of slow-burning material and cov-
ered on the underside with sheet metal not less than No. 27 U. 8.
gauge or equivalent five-resistive material.

(a) Step treads shall be horizontal,

(b) The depth of any step tread in the direction of travel shall be
not less than 1534 inches, and the rise between treads shall be not
more than 8% inches. The width of a sftep tread shall be not less
than 16 inches.

(¢) The maximum clearance between step treads on the horizontal
run shall be #% inch.
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(d) The tread surface of each step shall be slotted in a direction
parallel to the travel of the steps. Each slot shall be not more than
% inch wide and not less than 3t inch deep; and the distance from
center to center of adjoining slots shall be not more than 3 inch.

(10) There shall be a combplate at the enfrance and at the exit of
every escalator,

(a) The combplate teeth shall be meshed with and set into the
slots in the tread surface so that the points of the tecth are always
below the upper surface of the treads. )

{b) Combplate shall be adjustable vertically, Sectiong forming the
combplate teeth shall he readily replaceabie.

(11) The truss or girder shall be designed to safely sustain the
steps and running gear in opervation. In the event of failure of the
track system it shall retain the running gear in its guides. Where
tightening devices are operated by means of tension weights, provi-
sion shall be made to retain these weights in the truss if they should
be releaged.

(12) Step wheel tracks shall be so designed as to prevent displace-
ment of the steps and running gear if 2 step chain breaks.

(18) The coniract loading, In pounds, shall be computed hy the
following formula:

Contract load = 4.6 WA

Note: In this formula W is the width in inches befween the balustrades
(see section Ind 4.90 (6)) and A the horizontal distance in feet hetween the
upper and lower combplate teeth,

(14) The factors of safety, based on the static loads, shall be at
least the following:

(a) For trusses and all structural members including tracks, b.

(b) For driving machine parts:

1. Where made of steel or bronze, 8.

2. Where made of cast iron or other materials, 10.

8. For power-transmission members, 10, except step chaing com-
posed of cast-steel links which shall be thoroughly annealed, in which
case the factor of safety shall be 20.

(15) An electric motor shall not drive more than one escalator.

{a) The driving machine shall be connected to the main drive shaft
by toothed gearing, a coupling, or a chain.

(16) Each escalator shall be provided with an electrically released,
mechanically applied brake capable of stopping the up or down
traveling escalator with any load up to rated load. This brake shall
be loeated either on the driving machine or on the main drive shaft,

{a}) Where a chain iz used to connect the driving machine to the
main drive shaft, a brake shall be provided on this shaft. It is not
required that this brake be of the electrically released type if an elec-
trically released brake is provided on the dviving machine,

(17) Operating and safety devices shall be provided to conform
with the requirements outlined as follows:

(a) A starting switch shall be of the key-operated type and shall
be located within full sight of all the escalator steps.

(b) Emergency stop butfons or other type of manually operated
switches shall have red buttons or handles and shall be accessibly
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located at or near the top and bottom landings of each escalator, and
shall be protected against accidental operation. The operation of
either of these buttons or switches shall interrupf the power to the
driving machine. It shall not be possible to start the driving machine
by these buttong or switches,

(c) A speed governor shall be provided, the operation of which will
cause the interruption of power to the driving machine should the
speed of the steps exceed a predetermined value, which shall be not
more than 40% above the rated speed,

1. Ewception, An overspeed governor is nef required where a low
slip alternating current squirrel cage induction motor is used and the
motor is dirvectly connected to the driving machine,

Note: The governor may be omitted in such case even though a chain is
uged to connect the sprocket on the driving machine to the sprocket on the
main drive shaft as required in sub-section (15) (a).

(18) A broken step-chain device shall ba provided that will cause
the interruption of power to the driving machine if a step chain
breaks, and, where no automatic chain tension device is provided, if
excessive Sag oceurs in either step chain,

(19) Where the driving machine is connected to the main drive
shaft by a chain, a device shall bs provided which will eause the
application of the brake on the main drive shaft if the drive chain
parts. .
(20) An electrical release brake shall automatically stop the; edca-
lator Y fhen an¥ of the/safety deviees required in subsection (17) (b},
(17 {e), (18) and (19) fanction.

(21) Every machine room shall he provided with permanent
artificial illumination of an intensity of not less than § foot-candles.
The lighting switch shall be so located that it can be operated with-
out passing over or reaching under any other part of machinery.

(a) The entire run of step treads shall be provided with permanent
uniform artificial illumination of an intensity of mnot lesg than 5
foot-candles,

(22) Reasonable access to the inferior of the escalator shall be
provided for inspection and maintenance, f

(28) Electrical wiring shall conform/ with the requirements as
specified in Wig, Adm, Code section Ind 4.73.

{(24) An externally operated cireyit breaker or disconnecting fused
switch shall be provided to conform/with the requirements as specified
in Wis, Adm. Code section Ind 4.70F(1),

(25) Control panels which are not located in the machine room
shall conform a¥ith the requiremenis of Wis, Adm. Code section Ind
s (12) (o5

(26) Grounding of electrical equipment ghall conform with the
requirements of Wis. Adm. Code section Ind 4.74.

History: Cr. Register, October, 1864, No., 106, eff, 11-1-64.

Ind 4.92 Moving walks and moving ramps. (1) Moving walks and
moving ramps shall be designed, constructed, installed and operated
primarily for the purpose of transporting passengers, and shall con-
form with the requirements outlined in this subsection,
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(2} Passage from a landing to moving walks or moving ramps or
vice versa ghall be in the divection of the treadway travel at the
point of passenger entrance or exit.

(b) The structural design shall be based on the load rating of not
less than 100 pounds per square foot of exposed treadway,

(¢) The brake treadway and power transmission shall be based on
the rated load calculated by the following formula:

Rated load — 4.6 WA

Naote: The rated load in pounds W is the width in inches of treadway, and
A], tth% };grlzonta.l distance in feet between the upper and lower comb-
plate teeth,

(2) The exposed width of a moving walk or moving ramp tread-
way shall not be decreased in its divection of travel and shall not be
legs than 16 inches,

(a) The maximum treadway speed shall not exceed 140 feet per
minute.

(b) The maximum treadway slope or angle for moving walks at
any point shall not exceed 3 degrees.

(e) The slope or angle of a moving ramp treadway shall not exceed
15 degrees at any point, :

(3) For moving ramps the treadway speed, slope or angle and
treadway  width shall conform with the requirements outlined in
Table 24.

TABLE 24

Maximum Treadway Maxzimum Moving

Mazximum Treadway Spced Slope at Any Paint Ramp Treadway
on Treadway Width
140 feet perminute_._._.________________ 3.1 to b6 deprees 110 inches
140 feet per minute ... ________ 5.1to 8 degrees 78 inches
130 feet per minute__ .. ___.__. 8.1 o 12 degrees 40 inches
125 feet per minute__________________..__ 12.1 to 1b degrees 40 inches

(4) Belt type treadways shall be designed with a factor of safety
of not less than 5 based on the ultimate strength.

(a) Bplicing of the treadways ghall be made in such a manner as
to result in a continuous unbroken treadway surface of the same
characteristics ag the balance of the freadway.

(b) The treadway surface shall be grooved in a direction parallel
to its travel for the purpose of meshing the combplate at the land-
ings, Each groove shall be not more than % inch wide at the tread-
way surface and not less than & inch deep: and the distance from
center to center of adjoining grooves shall be not more than % inch.
Sides of grooves may slope for mold draft purposes and filleted at
the bottom.

(5) Belt pallet type treadways shall be so designed that the pallet
connecting chaing or other connecting devices between pallets, and
pallets where part of the propelling system shall have a factor of
safety of not lesg’than 10 based on the ultimate strength.

(a) Splicing \/jf the treadway belt shall be made to conform with
subsection (4)WY(a).
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(b) The treadway surface shall be grool)r,eﬂ in a direetion parallel
to its travel to conform with subsection (4)“(b).

(c) Adjacent ends of pallets shall not vary in elevation more than
1% inech, The fasteners that atfach the beli to the pallets shall not
project above the exposed treadway surface.

(6) Pallet-type treadway shall be sp designed that the pallet con-
necting chains or other connecting devices and pallets where part of
the propelling system, shall have a factor of safety of not less than
10 based on the ultimate strength.

(a} The clearance between pallets shall not exceed #% inch.

(b) The ireadway surface of each pallet shall be grooved in a
direct(igr‘i parallel to its travel and shall conform with subsection
(4) Jb).

(5) hAdjacent ends of pallets shall not vary in elevation more than
7s ineh.

(7) Belt supports for treadway shall conform with the require-
ments outlined in this subsection.

(a) Stider bed. The carrying portion of the treadway shall be sup-
ported for its emtire width and length, except where it passes from
a support to a pulley. The surface of the slider bed ghall be smooth.
It shall be so constructed that it will not support combustion.

(h) Roller bed. Where the roller bed treadway iz supported on a
series of rollers, the combination of roller spacing, belt tension and
belt stiffness shall be such that the deflection of the treadway sur-
face, midwsay between rollers, shall not exceed % inch when measured
ag follows:

1, The ireadway surface shall be loaded midway between rollers
with a 25 pound weight concentrated on a cylindrical foot piece 2
inches long by 1 inch diameter placed with its long axis across the
belt. The rollers shall be concentric and true running within com-
mercially acceptable tolerances.

(8) For pallet and belt pallet type construction, the wheel tracks
shall be so designed and located as to prevent more than % inch
vertical displacement of the treadway underload or should the pallet
eonnection break.

(2) The entrance to or the exit from a moving treadway shall be
provided with a threshold plate designed and installed to provide a
smooth passage between treadway and landing and viee versa and
shall eonform with the following:

(a) The threshold plate shall be provided with a comb,

(b) The treshold combteeth shall be meshed with and set into
grooves of the freadway surface so the end of the surface of the
teeth are always below the upper surface of the treadway.

(¢c). The surface of the plate shall afford 4 secuve foot-hold, Where
the threshold comb intersects with the treadway, there shall be a
shrooth area for a distance of not less than 2 inches or more than
4 inches for the full width of the threshold plate.

(10) Two moving handrails shall be provided on each moving walk
or moving ramp.

FEgeeption 1. Moving handrails ave not reguired for moving walks
having a slope or angle of 8 degrees or less and a speed of 70 feect
per minute or less.
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Faception 2, At least one moving handrail shall be provided for
moving ramps having widths of 21 inches or less.

(a)} The moving handrail at both the entrance and exit landing
shall extend at normal height at least 12 inches beyond the end of
the exposed treadway.

(b) Hand or finger guards shall be provided at the points where
the handrails enter the balustrade.

. (e} The moving handrail retorn run and its driving and support-
ing machinery shall be fully enclosed.

(d) Fach moving handrail shall move in the same direction Vand
at gubstantially the same speed as the treadway.

(11) Enclosed balustrades shall be provided for each side of ‘the
moving walks and moving ramps and shall conform with the require-
ments listed ag follows:

(a) Balustrades without moving handrails shall be designed so as
to provide no surface which can he gripped by a passenger, The
treadway side of the balustrade shall have no areas or moldings
depressed or raigsed more than % inch from the parent surface, Such
areas or moldings shall have all boundary surfaces beveled unless
parallel to the direction of travel. The balustrades shall extend at
normal height at least 12 inches beyond the end of the exposed tread-
way. Glasg panels if used, shall be approved safety type.

(b) The height of a balustrade shall be not less than 80 inches
measured perpendicular to the treadway surface, At this height, the
inner surface of the balustrade shall be located noft more than 8
inches outside the vertically protected edge of the exposed treadwsay.

(e} The clearance between the top surface of the treadway and
the underside of the balustrade shall not exceed % inch.

(12) Where the intersection of the balustrade (deck board) and
ceiling or soffit is less than 24 inches from the center line of the
handrail, a solid guard shall be provided in the intersecting angle,
The vertical face of the guard shall have a height of at least 7 inches
and shall be rounded, Guards may be of glass, if of the approved
safety type.

(13) The driving machine shall be connected fo the main drive
shaft by toothed gearing, a coupling or a chain,

(14) Tach moving walk or moving ramp shall be provided with an
electrically released, mechanieally applied brake capable of stopping
and holding the treadway with any load up to the load rating. This
brake ghall be located either on the driving machine or on the main
drive shaft.

Ewxception. Slider bed and other moving walks which will not run
in the down direction by gravity under any load condition up to their
load rating with the power supply interrupted do not require brakes.

(a) Where a chain is used fo connect the driving machine to the
main drive shaft, a brake shall be provided on that shaft. It is not
required that this brake be of the elechrically released type if an
electrically released brake is provided on the driving machine,

(b} Electrically released brakes shall stop the treadway auto-
matically upon failure of power or when any of the safety devices

Register, Qctober, 1964, No, 106
Elevator Code



INDUSTRIAL COMMISSION 87

.:

specified in subsection (16) (b), (c}, (d) and (e) operate, Brakes
on the main drive shaft, if not of the electrically released type, shall
be applied when the dnve chain parts,

(15) Pallet propelling chaing and drive components other than
those specified shall have a factor of safety of not less than 10 basged
on the ultimate strength.

(16) Operating and safety devices shall be provided to conform
with the requirements outlined as follows:

{a) A starting switch shall be of the key-operated type and shall
be located within full sight of the moving walk or moving ramp
treadway.

(b) Emergency stop buttons or other fypes of manually operated
stop switches shall have ved buttons or handles and ghall be acces-
sibly located at or near the top and bottom landings of each moving
walk or moving ramp, and shall be protected against accidental opera-
tion. The operation of either of these butions or switches shall inter-
rupt the power to the driving machine, It shall not be possible to
start the driving machine bgp-’these buttons or switches,

{(e) Moving walks and jhoving ramps equipped with a brake as
required in subsection (14) and driven by a direct current motor,
shall be provided with a speed governor which will eause interruption
of power to the driving machine and brake, and where provided, the
governor shall be set to trip at a speed not greater than 40% above
the rated treadway speed.

Eweeption. A governor will not be required for moving walks or
moving ramps which will not run by gravity under any load con-
ditions up to their load rating and/or where driven by a low slip
alternating enrrent induction motor.

(d) A broken f}rive—chain device shall be provided to conform with
subsection (14)-4a).

(e) A treadway device shall be provided which will cause interrup-
tion of power to the driving machine and to the brake, if the con-
necting means between pallets or the treadway elongates excessively.

(17) An externally operated encloged, fused disconnecting switch
or cireuit breaker shall he prowded b confmm with the requirements
of Wis. Adm, Code seciion Ind 4. 70”(.1)

(18) < Controt panels which are not located in the machine room
shall onform with the requirements of Wis, Adm. Code section Ind
478 (12) (e). a

(19) All electrical wiring ha.ll conform with the requirements of
Wis, Adm. Code gection Ind 473.

(20) Grounding of electrical equipment s@zﬂll conform with the
requirements of Wis. Adm, Code section Ind 4.74.

(21) Every machine room shall be provided with permanent
artifietal illumination of an intensity of not less than 5 foot-eandles.
The lighting switeh shall be so located that it can be operated with-
out passing over or reaching under any other part of machinery,

(a)} The entire run of moving walk or moving ramp shall be pro-
vided with permanent uniform artificial illumination of not less than
5 foot-candles.
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(22) All floor openings shall be protected against passage of flame,
smoke or gases in accordance with the requirements of Wigconsin
Building Code.

{28) The sides and undergides of moving walks or moving ramps
shall be enclosed with fire-registive material.

History: Cr. Register, October, 1964, No. 106, eff. 11-1-64.
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