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2 WISCONSIN ADMINISTRATIVE CODE

History: Chapter Ind 4 gs it existed on October 81, 1964 was repealed and a new chapter
Ind 4 was created effective November 1, 1984,

Ind 4.001 Definitions, (I} ANNUNCIATOR, ELEVATOR CAR. An electri-
cal device in the car which indicates visually the landing at which an
elevator landing signal registering device has been actuated.

(2) ApProveED. Means approved by the industrial commission
[department of industry, labor and human relations].

(3) BaseMENT. 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 5 feet
above such grade at any exit or enirance. The number of stories of a
building includes all stories except the hasement.

(4) BurrFer. A device designed to absorb the impact of the ear or -
counterweight at the extreme lower limits of travel.

(5) Capacrty, See Contract Load, or Rated Load.

(6) CaR, ELEVATOR. An elevator car is the load carrying unit including
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 GATE, COLLAPSING. A collapsing gate is one that is distorted in
opening and closing,

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

(10} CArR ENcLOSURE. The enclosure or cab of an elevator is the
enclosure consisting of walls and the top or cover built up on the
platform.

(11) Car FraME (SrLing). 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 direct
plunger elevator are attached.

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

(b} Car frame, undersiung. A frame to which the hoisting-rope
Eastenings or hoisting-rope sheaves are attached at or below the car
rame.

{c) Car frame, sub-post. A frame all of whose members are located
below the car platform.

{12) Car PLATFORM. 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, equipment or device
installed beneath the car platform, except guide shoes or rollers,
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DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 3

safety jaw assemblies and dplatform aprons or guards, when the car
rests on its fully compressed buffers. (See Bottom Overtravel.)

(14) CrparaNCE, ToP cAR. Top clearance of the elevator car is the
shortest vertical distance between the lowest part of the overhead
structure or any other overhead obstruction, directly above the car
and the up 5Jermost point of the elevator car and its appurtenances
except, -guide shoes, leveling devices, car gate posts and car door or
gate opening and closing linkage.

Note: The intent is to resirict any further exceptions other than noted above, For
overhead height see section Ind 4.001 (68).

(a) Clearance, top counterweight, The top counterweight clearance
of every powered elevator is the vertical distance from the top
uppermest part of the counterweight structure, except guide shoes, to
the lowest point of the overhead structure or any other overhead
obstruction, directly above the counterweight in the elevator’s related
hoistway when the car is resting on its buffers at their extreme
mechanical down limit of travel.

(15) Runsy. Borrom. Of an elevator.car is the distance the car floor
can travel below the level of the lower terminal landing until the car
strikes its buffer.

(a) Bottom runby of an elevator counterweight is the distance the
counterweight can travel below its position when the car floor is level
‘gﬂi}fl the upper tertninal landing until the counterweight strikes its

uffer.

(18) Tor. OvErTRAVEL. Of a traction elevator is the distance the car
platform can travel above the level of the upper terminal landing until
the counterweight buffer is fully compressed.

(a} Top overtravel of an oil hydraulic elevator car is the distance
provided for the car floor to fravel above the level of the upper
terminal landing until the car is stopped by the normal terminal
stopping device.

{b) Top overtravel of the counterweight is the distance the
counterweight can travel above its position when the car platform is
level with the boitom terminal landing until the car buffer is fully
compressed.

{17) COMPENSATING-ROFE SHEAVE SWITCH. A device which automati-
cally 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 travel,

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

{19) Ratep speEp. The speed at which the elevator, power
dumbwaiter, escalator, or moving walk or moving ramp ig designed to
operate under the following conditions;

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

(b} Escalators, moving ramp. The rate of travel of the steps,
carriage or treadway, measured along the angle of inclination, with the
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4 WISCONSIN ADMINISTRATIVE CODE

rated load, on the steps, carriage or treadway. 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” direction, measured along the angle
of inclination, with the rated load on the steps or treadway.

{c) Moving walk. 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) Conrron. The system governing the starting, direction of
moti%n, stopping, acceleration, speed and retardation of the moving
member,

(a) Generator-field control. A system of control which is accom-
plished by the use of an individual generator for each elevator or
dumbwaiter wherein the voltage applied to the driving-machine motor
ifg; 1e‘ljdjussi:ed by varying the strength and direction of-the generator
ield. :

(b} Multi-voltage control, A system of control which is accomplish-
ed by impressing successively on the armature of the driving-machine
motor a number of substantially fixed voltages such as may be
olbtained from multi-commutator generators common to a group of
elevators.

(¢) Rheostatic control. A system of control which is accomplished
by varying resistance and/or reactance in the armature and/or field
circuit of the driving-machine motor.

(d) Two-speed alternating current control. A 2-speed driving-
machine induction motor which is arranged to run at 2 different
synchronous speeds by connecting the motor windings so as to obtain
a different number of poles.

(21) CaBLE Lock. A device installed and maintained so that the
operating cable can be locked at any landing.

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

{23) DoOR OR GATE DEVICE, POWER OPERATED. A device or assemblage
of devices, the purpose of which is to open and/or close the hoistway
door and/ or car door or gate by power other than by hand, gravity,
springs, or the movement of the car.

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

(24) Dumswarrer. A hoisting and lowering mechanism, equipped
with a car, which moves in guides in a substantailly 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
goqs }&ot exceed 500 pounds, and which is used exclusively for carrying

reight.

(25) ELEvATOR. A hoisting and lowering mechanism equipped with a
car or platform which moves in guides in a substantially vertical
direction and which serves two or more landings of a building or
structure.

Register, October, 1978, No. 250
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DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 5
(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 unloading are permitted to ride. .

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

(d) Gravity elevator. An elevator utilizing gravity to 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 elevator where
liquid is pumped under 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 platforin at four or more points in such a manner that
the supporting cables are relied upon to maintain the platform
substantially level. ‘

(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.

() Hydraulic elevator. A power elevator where the energy is
applied, by means of a liquid under pressure, in a cylinder equipped
with a plunger or piston.

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

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

(n) Material-handling elevators. A type of elevator used exclusive-
ly for handling materials as part of 4 material distribution system and
utilizing automatic or semi-automatic means for loading or unloading.

(p) Machine room. The machine room is that room or enclosed
portion of an area of a building intended and used for the elevator
and/or dumbwaiter equipment only.

(26) ExisTinG INSTALLATIONS. Every installation of equipment that
has been completed or for which the contract was let before the
effective date of any applicable rule change.

(27) NEw INSTALLATIONS. Every installation of equipment for which
the contract has been let on or after the effective date of any
applicable rule change.

{a) This shall include every installation of equipment that is
changed from the approved installation on record.

{28} EscALATOR. A power-driven, inclined continuous arrangement of
steps used for raising and lowering passengers.
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6 WISCONSIN ADMINISTRATIVE CODE

(29) MOVING WALKS AND MOVING RaMPS. (a) Landing. See section Ind
4,001 (58).

(b} Moving walk or moving ramp. A type of passenger-carrying
treadway on which passengers stand or walk and in which the pas-
senger-carrying surface remains parallel to its direction of travel and
its movement is uninterrupted.

(c) Moving walk or moving ramp, belt type. A power-driven
continuous belt treadway.

(d) Moving walk or moving ramp, belt pallet type. A series of
%onnec}:ésd and power-driven pallets to which a continucus treadway is
astened.

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

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

(g) Moving walk or moving ramp, slider-bed type. A treadway
sliding upon the supporting surface.

(h) Mouving walk, system. A series of movmg walks on an end to
end or side by side relatlonshlp

(j) 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
designed to mesh with a grooved treadway surface.

(p) Threshold plate, That portion at the entrance or exit to the
trleadway consisting of one or more statlonary or slightly movable -
plates

(30) EMERGENCY sTOP SWITCH. An emergency stop switch (safety
switch) is a device in the car used manually to cut off the power from
the elevator machine independently of the operating devices. '

(31) Facia plate. A metal plate not less than 1/16 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: Refar to Wis, Adm. Code, chapters Ind 50-64, Building and Heating, Ventilating and
Air Cenditioning.
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DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 7

(33) FULL-AUTOMATIC DOOR OR GATE. A vertically moving door or gate
which is opened directly by the motion of the elevator car approach-
{ngdt.he terminal landings and closed by gravity as the car leaves the
anding,

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

(35) HoisTway ENcLOSURE. The fixed structure, consisting of vertical
walls or partitions, which isolates the hoistway from all other parts of
the building or from an adjacent hoistway and in which the hoistway
doors and door assemblies are installed.

(36) HolsTway Access swiTcH, Switches located at the lower and
upper ferminal landings to permit access to the pit and top of the car.
he car travel limited to a zone sufficient for the fuli door opening.

(37) HoiSTWAY DOGR OR GATE. (a) Door. A hoistway landing door is
one which completely filis the door opening givinf access to the
elevator or dumbwaiter car at any landing and is of solid construction,
with or without vision panels, regardless of design or method of
operation.

(b) 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.

(c) Hoistway door or gate electric contact. 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 is in the
closed position,

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

(e) Hoistway full-automatic door or gate. A vertically moving door
or gate which is opened directly by the motion of the elevator car
flp}:g"oaching the landing and closed by gravity as the car leaves the
anding.

{f) Hoistway semi-automatic door or gate. A door or gate which is
?peged manually, and which closes automatically as the car leaves the
anding.

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

(h) 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 gate, automatically 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

Register, October, 1976, No. 250
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8 WISCONSIN ADMINISTRATIVE CODE

closing of such door or gate may be under the control of the elevator
operator or may be automatic,

(k) Hoistwoy power-operated 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, fire-resistive, See Building Code, Wis. Adm,
Code, section Ind 51.09 [51.047].

(38) Hoistway landing door interiocks. (a) Existing installations.
1. Mechanical interlocks. A meclianical hoistway landing door in-
terfock is a device, limited to the following:

a. Elevators 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, crank 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 means 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 device unless all hoistway landing doors are locked
within 4 inches of the fully closed position; and

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

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

8. To lock the hoistway landing door in the closed position hefore
the driving machine can be operated by the normal operating device.

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

2. Hoistway unit system. A series of hoistway door interlocks,
hoistway door electric contacts or hoistway door combination mechan-
ical locks and electric contacts, or 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) LevenLing zoNE. The limited distance above or below an elevator
landing, within which the leveling device may cause movement of the
car toward the landing.

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

Register, Octoher, 1976, No. 250
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DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 9

(41) OPERATING DEVICE, A car switch, push button, rope, wheel, lever,
ltreadles., etc, employed to enable the operator to actuate the control-
er.

(42) BoTTOM OVERTRAVEL OF THE ELEVATOR CAR is the distance the car
floor can travel below the level of the lower terminal landing until the
weight of the fully loaded car rests on the buffers, and includes the
resulting buffer compression.

{43) BOTTOM OVERTRAVEL OF THE COUNTERWEIGHT is the distance the
counterweight can travel below its position 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 buffer
compression.

(44) AUTOMATIC OPERATION. An operation by means of buttons or
switches at the landings, with or without buttofs 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 OPERATION. An operation
by means of one button in the car for each landing level served and
one buiton at each landing, wherein ail stops registered by the
momentary pressure of landing or car 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, making the stops in the
order in which the landings are reached after the buttons have been
pressed but irrespective of its direction of travel.

(46) SELECTIVE COLLECTIVE AUTOMATIC OPERATION. An operation by
means of one button in the car for each landing level served and by
“Up” and “Down” hutton at the landings, wherein all stops registered
by the momentary pressure of the car buttons are made as 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 direction
of travel after the buttons have been pressed. With this type of
operation, all “Up” landing calls are answered when the car is
traveling 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 means of one
button in the car for each landing level served and one button 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 ear is directly and solely under the control of the operator by
means of a switch 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 to stop, after
\a%}flich éhe slowing down and stopping of the elevator is automatically
etfected.

Register, October, 1976, No. 250
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10 WISCONSIN ADMINISTRATIVE CODE

(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 as the button
or switch is manually held in the operating position.

{51) 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 a 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, buftons may, however, be used to signal the
operator that the car is desired at certain landings.

(52) PRE-REGISTER OPERATION. An operation in which signals to stop
are registered in advance by buttons in the car and at the landings. At
the proper point in the car 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 automatic.

(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 buttons are made
automatically In succession as the car reaches these landings, irrespec-
tive 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
down buttons at the landing are made automatically by the first
available car in the group approaching the landing in the correspond-
ing 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 car.

(64) POTENTIAL SWITCH, ELEVATOR. An elevator potential switch is-a
switch which disconnects the power from the elevator apparatus when
the supply voltage fails or decreases below a definite value and which
is usualtly opened by various electrical safety devices. These switches
are of the magnetic type.

(66) RAacEwAYs. Any channel for holding wires, or cables, which is
designed expressly for, and used solely for, this purpeose. Raceways
shall be of tnetal 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 held the car or counterweight in case
of predetermined overspeed, free fall, or slackening of the cables.

(57) SLACK-CABLE SWITCH, ELEVATOR. A slack-cahle switch is a device
for automaticaily cutting off the power in case the hoisting cables
become slack.

(58) Lanpive. That portion of a floor, balcony, or platform used to
receive and discharge passengers or freight.

(a} Terminal. The highest and lowest landing served by the
elevator.

Register, October, 1976, No. 250
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DEPT, OF INDUSTRY, LABOR & HUMAN RELATIONS 11

(59) OVERHEAD HEiGHT. The overhgad height of an elevator is the
vertical distance from the top terminal landing level to the lowest
point of the overhead structure.or any other overhead obstruction
directly above the car in the elevator’s related hoistway.

(60) EMERGENCY CONTROL, Emergency control provides a means for
authorized personnel to remotely take over the control of the elevator
in cases of emergency such as assault, disaster, fire, iliness, rape,
security, and vandalism.

(61) PrIvaTE RESIDENCE. A separate dwelling or a separate apartment
in a multiple dwelling which is occupied only by the members of a
single family unit,

History: Cr, Register, October, 1964, No., 106, eff. 11-1-64; r, and recr, (25) intro. par., and
(25) (n);cr. (25) (p);r.and recr. (27) (b}, Register, September, 1967, No. 141, off. 10-1-87;
am. (26), r, and recr. (27), Register, Decomber, 1867, No. 144, off. 1-1-68; r. and recr. (14); -
am. {25), intro. par,, and recr. (25) (a) and (29} (a):am. (58), cr. (69), Register, October,
1970, No. 178, eff. 11-1-70; cr, (60) and (61), Register, Getober, 1976, No. 260, off, 11-1-76,

SCOPE

Ind 4.01 General scope. The requirements of this code shall apply
to every elevator, power dumbwaiter, material handiing elevator,
moving walk or meving ramp, or escalator installed in public buildiigs
and places of employment as defined by Wisconsin Statutes. This
requirement applies to both existing installations and those hereafter
installed unless otherwise specified. _

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

Ind 4.02 Renewing of elevator, dumbwaiter, escalator, etc.
Where Yart or parts of equipment of an elevator, power dumbwaiter,
material handling élevator, moving walk or ramp or escalator are
impaired through ordinary wear, damage or deterioration by fire or
other causes, to 50% of the original condition, the equipment shall be
repaired or rebuilt in conformance with the requirements for new
installations.

History: Cr. Register, October, 1964, No. 106, off. 11-1-54.

Ind 4.03 Exemptions. (1) This code does not apply to the follow-
ing: (a) Belt, bucket, scoop, roller or similar inclined or vertical
freight conveyors, tiering or piling machines when not serving more
than the floor level on which the tiering or piling machine is located.

(b) Skip ‘hoists, belt manlifts, mine hoists, wharf ramps or ap-
Paratus in kindred classes, amusement devices, stage curtain hoists or
ift bridges.

{c) Mechanical lifts serving only the floor level on which the lift is
located.

(2) The applicable regulations of Wis. Adm. Code, chapters Ind
1000-2000, Safety and Health, including supplemental Wis. Adm.
Codes, chapter Ind 35, Safety in Construction, chapter Ind 44, Per-
sonnel Hoists, and chapter Ind 1, Safety, shall apply to: (a) The use
of elevators, hoists, derricks and similar equipment during the period
of construction of a building or any other structure;

Register, Octoher, 1976, No. 260
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(b) Belt manlifts.

Note: Employers other than state and local governmént should check the regulattons of
the U, 8. Department of Labor, O¢cupational Safety and Health Administration, which can
be obtained from the Superintendant of D 1ts, U. 8. Gover t Office, Wakhington,
D. C., 20402,

(3) For employment of minors under 18 years of age see Wis. Adm.
Code, chapters Ind 70-78, Labor Standards.

History: Cr. Register, October, 1864, No. 106, eff. 11-1-64; r. and recr,, Register,
September, 1967, No. 141, eff. 10-1-67; am. (1)} (a) and (c), Register, December, 1970, Na.
1B0, eff, 1-1-71; am. (1} (b}, {(d}, {e), and (N}, Register, May, 1971, No. 185, eff. 6-1-7L; r. (1)
{d) and (e),renum. {1} ¢} to be (3), cr. (2}, Register, October, 1976, No. 250, eff, 11-1-76,

Ind 4.04 Approval of plans. (1} Every manufacturer’s representa-
tive or distributor who furnishes elevator, power dumbwaiter, material
handling elevator, moving walk, moving ramp or escalator equipment,
shall submit 3 complete plans (See subsection Ind 4.04 (3)) with 2
completed copies of Form SB-22 “Application for Erection or Remod-
eling” to the Department of Industry, Labor and Human Relations for
imy new installation or major alteration to existing equipment instal-
ations.

Note: Application Form SB-22 may be obtained from the Department of Industry, Labor
and Human Relations, Division of Safety and Buildings, Post Office Box 7946, Madison,
Wisconsin 53707,

(a) The submission of plans for installation of equipment described
in subsection (1) shall be the responsibility of the building owner
when the manufacturer, manufacturer’s representative or distributor
do not satisfy requirements of subsection (1).

(b) Minor alteration or remodeling of existing equipment installa-
tions requiring no plan submission, will require two completed copies
of Form SB-29 to be submitted to the Department of Ingustry, Labor
and Human Relations before commencing work,

(2) Plans for any new equipment installation or major alteration to
existing equipment installations shall be approved before commencing
work on installation of equipment.

(3) Complete plans shall include:

{a) Sectional plan of car and hoistway, showing all running
clearances.

{b) Section through hoistway, machine room, pit and car showing
all necessary applicable dimensions required by section Ind 4.18. All
landings shall be clearly shown, indicating types of hoistway doors or
gates used.

(c) Plan of machine and machine supports showing reaction loads,
material and sizes of beams.

(e) The size and weight per foot of guide rails and details of their
support, also their reinforcement where required.

(4) A plan examination fee in the amount established by Wis. Adm.
Code section Ind 69.06 shall be paid for each installation requiring
approval,

Register, October, 1976, No. 250
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{6) Subsection (1) shall not apply in cities where permits are issued
by the city in the manner approved by the department of industry, labor
and human relations.

History: Cr. Reglster, October, 1964, No. 108, eff. 11-1-64; r. and recr., Register, October,
1970, No. 178, eff. 11-1-70; am. (4), Register, October, 1276, No. 250, eff. 11-1-76.

. Ind 4.05 Tests and inspections; new installations, (1) Every eleva-
tor, power dumbwaiter, material handling elevator, moving walk or
moving ramp, or escalator shall be tested and inspected in conformance
with the code requirements by & representative of the industrial com-
mission before the installation is placed in service,

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

{b) A representative of the elevator company shall be present during
the final inspection of each installation.

History: Cr. Regiater, October, 1964, No, 1086, eff, 11-1-64; renum, from Ind 4.08 to be Ind
4.05, Register, October, 1970, No. 178, eff. 11-1-70.

Ind 4.06 Inspection fee. A charge in aceordance with the fee schedule
established by Wisconsin Adin. Code, chapter Ind 69, Fee Schedule, will
be made by the department of industry, labor and human relations of
each inspection of each elevator, power dumbwaiter, material handling
elevator, moving walk or moving ramp, or escalator.

History: Cr, Register, October, 1964, -No. 106, off. 11-1-64; renum. from Ind 4.07 to be Ind
4,08, Register, October, 1970, No. 178, eff. 11-1-70; am. Register, December, 1970, No. 180,
eff. 1-1-71.

Ind 4.07 Registration numbers. (1) All new elevators, dumbwaiters,
escalators, moving walks and ramps shall be assigned a unit number.

(2) The registration number shall be located as follows:
{a) For elevators—on the car crosshead,
{b)} For dumbwaiters—in or on dumbwaiter car structure.

(c) For escalators, moving walks or ramps—in the machine room at a
location easily recognized from access opening.

{8} The registration number shall be on a metal plate, which shall
include state of Wisconsin identification. .

(4) All existing elevators, dumbwaiters, escalators, moving walks or
ramps shall retain unit number previously assigned and in existing loca-
tions. .

Hiutory: Cr. Register, October, 1970, No. 178, off. 11-1.70.

Ind 4.8 Inspection by cities. In any city which provides a competent
inspector, the department of industry, labor and human relations will
accept inspections by such city, provided the conditions of sections Ind
4,00 (4) (a) to (e} are complied with, substltutmg “oity” for “msurance
company

Histoxy: Cr. Register, October, 1964, Ne, 106, eff. 11-1-64; renum. from Ind 4.06 to be Ind

4.08, Regiater, October, 1970, No, 178, eff. 11-1-70; am. Register, December, 1870, No, 180,
eff. 1-1-71; am, Register, October, 1978, No. 250, eff. 11-1-76,

Register, October, 1978, No. 274
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Ind 4.09 Inspections; existing installations. (1) The authorized in-
spectors of the department, upon presenting appropriate credentlals to
the owner, operator, or agent in charge, are authorized—

{(a) To enter without delay and at reasonable times any factory, plant,
establishment, construction site, or other area, workplace or ‘environ-
ment where work is performed by an employe of an employer; and

{b) To inspect and investigate during regular working hours and at
other reasonable times, and within reasonable limits and in a reasonahle
manner, any such place of employment and-all pertinent conditions,
structures, machines, apparatus, devices, equipment, and materials
therein, and to question privately any auch employer, owner, operator,
agent or employe.

(2) The inspector before making an inspection shall contact a repre-
sentative of the employer and a representative authorized by the em-
ployes who shall be given an opportunity to accompany the inspector
during the physical inspection of any workplace under subsection (1)
for the purpose of aiding such inspection.

{a) Where there is no authorized employe representative, the inspec-
tor shall consult with a reasonable number of employes concerning mat-
ters of health and safety in the workplace. .

Note: The department policy is not to give advance notice, hut in the acheduling and in the
act of inspecting it may not always be poasible to avoid advance notice or to obtain accompa-

niment as, for example, inside boilers or in precarious Iocatlona of elevator instalations, but
otherwme these rules will be diligently observed.

8) INTERVAL. Every elevator, power dumbwaiter, material handling
elevator, moving walk or moving ramp, or escalator operated in the state
of Wisconsin shall be subjected to a regular 1nspect10n once every 12
months.

(4) INSPECTION BY INSURANCE COMPANIES, The industrial commission
may accept mspectlons of elevators, power dumbwaiters, material han-
dling elevators, moving waiks or moving ramps, and escalators reported
by certified inspectors subject to the following conditions:

(a) Bach'installation shall bé mspected at least once every 12 months.

(b) A detailed report of each unit mspected shall be filed w1th the
commission within 14 days after inspection on'a printed form approved
by the commission. Such report shall show all respects in whlch the in-
stailation fails to comply with the code requirements..

-(¢) A-certificate of mspectlon on‘a form-approved by the commission
shall be posted by the insurance company in a conspicuous place in the
elevator car, dumbwaiter cage, material handling elevator, moving walk
or moving ramp, or escalator, as the case may be, and shall show the date
of inspéction, name of msurance company, name ‘of mspector, and rated
‘capacity,

(d) The insura‘nce company shaill use all reasonahle diligence to se-
cure compliance with the commission’s rules. If unsuccessful, it shall so
report to the department. If it then becomes necessary for the depart-
ment to make an inspection, the statutory fee for each unit mspected
will be charged. (See section Ind 4.08.) :

Register, October, 1878, No, 274
. Elevator



DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS [4-1

(e} The competency of each elevator inspector shall be certified by
each insurance eompany to the commission in writing prior to making
ingpections, Insurance company inspectors will be approved by the com-
raission only after the receipt of acceptable evidence of competency and
a satisfactory examination has been passed consisting of written tests.

1. Evidence of approval noted under subsection (4) (e) shall be con-
firmed on form SB-12 “Certificate of Competency Elevator Inspector”
igsued by the department to qualified inspectors after their competency
has been examined and approved.

(5) A certificate for operation will be issued by the department of
mdustry, labor and human relations upon finding said equipment meet-
ing the applicable safety standards covered in this code.

{a) Certificates shall be effective for one year following the date of
issuance.

(6) The department may revoke the certificate for operation if said
equipment is found to be in non-compliance with the applicable safety
rules.

(7) Whenever the department under the authority of subsection {6)
revokes a certificate, the department shall immediately notify the own-
et, defined in section 101.01 (2) (i), Wis. Stats., of the equipment in
writing and shall afford him an opportunity for a hearing within 30 days
time after revocation of certificate. ]

History: Cr. Regiater, October, 1964, No. 106, eff. 11-1-64; renum. from Ind 4.05 to be Ind
4.09, Regiater, October, 1970, Mo, 178, eff, 11-1-70; am. (2} (d).er. (3), (4} and (5), Register,
December, 1970, No. 180, eff. 1-1-71; am. (2) (d) and recr. {2) {e) 1., Register, May, 1971,
No. 186, eff. 6-1-71; renum. (1), (2), (3), (4} and (5),tobe (3}, (4}, (5) (8) and (7) and cr.
(1) and (2}, Register, April, 1973, No. 208, eff. 5-1-73; am. (4) (e) 1 and (7), Regiater,
October, 1976, No. 260, eff. 11-1-76; am. (2) (intre.)), Cctober, 1978, No. 274, off. 11-1-78.

Ind 4.10 Hoistway enclosures. (1) EXISTING INSTALLATIONS. (a} The
hoistway of every existing passenger or freight elevator or power dumb-
waiter where the travel does not exceed 2 stories, and where a fire-resis-
tive 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) NEw insTaLLATIONS. (a) The hoistway of every passenger elevator
shall comply with the requirements as described in this subsection.

1. The hoistway enclosure in buildings of ordinary or frame construc-
tion shall be not less than 1-hour, fire-resistive construction. {See sub-
section (2) (¢) and (d) and Wis. Adm. Code section Ind 4.31 for
hoistway landing doors.}

2. The hoistway, regardless of travel in buildings of fire-resistive or
mill eonstruction, shall be enclosed with not less than 2-hour, fire-resis-
tive construction. (See Wis. Adm. Code section Ind 4.31 for hoistway
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 be solidly enclosed with wood

Register, October, 1978, No. 274
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or metal and shail withstand a horizontal force of 100 pounds with not
more than 1 inch deflection at any point. (See subsection (2) (d).)

2. The hoistway in buildings of ordinary or frame construction 3 sto-
ries or more in helght shall be enclosed with not less than 1-hour, fire-
resistive construction. (See Wis. Adm. Code sections Ind 4.38 and 4.79
for hoistway landing doors.}

3. The hoistway regardless of travel in buildings of fire-resistive or
mill construction shall be enclosed with not less than 2-hour, fire-resis-
tive construction. (See Wis. Adm. Code séctions Ind 4.38 and 4.79 for
hoistway landing doors.)

a. Exception 1. An elevator 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. Exception 2. Elevators installed in power plants or similar build-
ings where landings consist of grille work, perforated metal or catwalks,
the hoistway may be enclosed to a height of not less than 7 feet above
each landing, provided the space in front of each car entrance opening
shall be enclosed with a solid guard the full height of the hoistway. This
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 in-
stalled in a building which includes a theatre or assembly hall the
hoistway enclosure shall be not less than 2-hour, fire-resistive construc-
tion. {See Wis, Adm; Code sections Ind 4.31, 4.38 and 4.79 for hoistway
landing doors.)

(d) Where a passenger or freight elevator or powér dumbwaiter is in- -
stalled in an apartment building, hotel, dormitory, convent, monastery,
hospital, hursing home, or place of detention, the hoistway shall comply
with the requirements described in this subsection.

Register, October, 1978, No. 274
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1. Where the building is of ordinary or frame construction and the
travel ;does not exceed 2 stories, the hofstway shall be not less than
I—ho_lgi‘, re-registive construction, (See Wis. Adm. Code sections Ind
4.317 4.38, and 4.79 for hoistway landing doors.)

2. Where the building is of ordinary or frame construction, 8 stories -
or more in height, the heistway shall be not less than 2-howy fire;
registive ;:{o‘ilstruction. (Ses Wis. Adm. Code sections Ind 4.31, 4.38,

o

and 4.79 for hoistway landing doors.)

3. Where the building is of fire-registive construction, regardless of
travel, the hoistway enclosure shall be not less than 2-hour, five: -
resistive’ construction, (See Wis. Adm. Code sections Ind 4.31, 4.38,
and 4.79 for hoistway landing doors.)

(e} Windows and ventilator openings shall be prohibited in elevator
hotstway walls.

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

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

2. The hoistway over the lower landing entrances shall he solidly
enclosed the entire height of the hoistway; not more than 7 inches
from the edge of the car.

Historﬁ COr, Register, October, 1864, No. 106, eff. 11-1-64; r. and recr,
{2) (e), Regisgter, Septembper, 1967, No, 141, eff. 10-1-67.

Ind 4.12 Guarding of hoistways; existing installations, (1) Where
a hand eable is operated through the hoistway enclosure, a slot not
move than 5 inches wide by not more than 3 feet long with the bot-
tom 30 inches from the floor shall be eut in the enclosure.

Note: Hand glevators, On the side on which the pull rope Is located, the
enclosure may be arranged so ag to permit free operation 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 celling height is more
than 12 feet, the space between the top of the entrance opening and
the ceiling shall he enclosed 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 enclosed to conform with the requirements as follows:

(a) Shall be solidly enclosed at the ground floor to a height of not
less than 7 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. Regigter, October, 1964, No, 108, eff, 11-1-64.

Ind 4.14 Guards for outside windows in holstways; existing installa-
tions. (1} Every outside window in an elevator hoistway shall be
guarded on the outside as outlined in the following items:

(a) Height.

1. Up to and including the fourth floor.

2. Where a window sill is not more than 15 fest above an adjoin-
ing roof, ’

Register, December, 1974, No. 180
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3. Up to and including the seventh floor on elevators hereafter
installed in cities where the fire departments use aerial ladders.

(b) Muaterial. Matal bars not less than ¥4 inch in diamster or
equivalent and spaced not more than 10 inches center to center, or
wire gereen of wire not less than %4 inch in diameter with megh not
greate1 than 8 inches, measured along the wire from center to center
of wires at points where they cross. If any such screen is hinged, the
fastening shall be on the inside,

1. Exception. Grain elevators,

Note: Flat bars not less than 1 inch wide by 34 inch thick, with the ends
securely anchored, will be considered the eguivalent of 14 inch diameter rods,

(2) Where an open side of an elevator ecar passes a window in a
wall of a hoistway and an approved car gate protection is not pro-
vided for such open side a guard consisting of vertical metal bars
32 inch in diameter or eguivalent, spaced not more than 2 inchés apart,
or substantial grating, removable if desived, ghall be provided over
the inside of the window.

History: Or. Regiater, Qctober, 1964, No, 106, eff. 11-1-44,

‘Ind 4.15 Guards for projections in heistways. (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 enciosure, shall bhe pro-
vided with smooth metal guards not less than v inch in thickness and
beveled to make an angle of not less than 60 degrees with the
horizontal.

(a) Fuception. The requirements of subsection (1)"; ghall not apply
to door hangers and power driving devices; nor the projections of
1 inch or less on door lintels; nor to projections into the hoistway on
interlocks or other door locking devices where the guarding of such
devices would interfere with their proper operation.

(2) Passenger elevators hereafter installed equipped with ear gates
of the collapsing type ghall have the hmstway provided with facia
plates flush with the landing sill.

(3) Elevators equipped with a leveling de ce shall have the hoist-
way enfrance sill provided with vertical guayds extending down to a
point not less than 2 inches beyond the leveling zone and heveled at
the lower edge as required in subsection (1)

{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.

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

(8) For passenger elevators hereafter installed, the clearance be-
tween the edge of the ear 8ill and the hoistway wall or facia plate
shall not exceed 4 mches, and the width ghall be not less than the :Eull
car door or gate opening.

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

Ind 416 Car and landing clearances, (1) The clearances between
the car entrance sill and any landing sill shall be not less than: %

Register, December, 1970, No. 180
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inch, and not greater than 114 inches, except for corner post consiruc-
tion the clearance shall be not less than % inch.

(2) For every automatic-operation elevator the distance from the
hoistway face of the door or gate to the edge of the hoistway sill, meas-
ured from the face of the door or gate nearest the car shall be not
more than the following:

{a) Swinging doors, 1 inch,

1, Exeeption: On freight elevators where double swing doors are
used with loeks and contac f'or mterlocks, 4 inches is permitted, pro-
viding section Ind 4.16 (2) 7(d) is complied with.

(b) Vertieal or horizontal slldmg doors, 2% inches,

" {¢) Gates, 4 inches.

(d) For existing installations ?’flel'e the clearance exceeds that as
outlined in the subsection (2) (af the space between the hoistway side
of the landing door and the edge of the landing sill shall be filled in
by suitable means, _

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

(3) For 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 gate nearest the
ear ghall 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
entranee 3ill shall be not greater than 7 inches at any point,

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

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

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

{e) Bight (8) inches for vertical pass type counterbalanced hoist-
way landing doors.

(6) For every automatic operation elevator the ear 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 53 inches.

(7) The clearance between any part of the elevator hoistway wall
and-the elevator car or connterweight and appurtenances shall have a
clearance of not less than % inch.

(8) The clearance between the car platform and the counterweizht
shall be not less than 134 inches.

History: Cr. Register, October, 1964, No. 106, eff. 11-1-G4; r, and rec
(‘g‘) ir&tio par, and {(a), (b) and {(c¢), Registel September,” 1967 No, 141

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 substantially constructed of incombustible material
forming a tight enclosure. The construction of the pit floor and sup-
ports shall be adequate {o resist the impact of the - counterweight or
the fully loaded car striking the buffer at governor trippmg speed.
The floor shall be approximately level,

Register, Decemhber, 1970, Na, 180
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(2) Where water cannot be kept out of a pit with ordinary con-
struction, proper draing or sumps, with or without pumps, shall he
provided with cover, or a pit tank shall be constructed of not less than
14 inch stecl plate.

(3) In existing buildings where existing foundation footings are
encountered and it is impractical to disturb the footings, the maxi-
mum permissible encroachment shall be not more than 15% of the
cubie content of the pit,

{4) Where there is a difference in level of floors of adjacent pits
greater than 8 inches, a solid guard of incombustible material shall
be provided to separate such pits. Guards shall extend not less than
6 feet above the level of the higher pit ﬁoor

(6} Access shall be pmv;ded to all pitg to conform with Wis. Adm,
Code sections Ind 4.81 (5Y (a) and (8V (a2} and Ind 4.38-(1) (8) 1.
and Ind 4.38 (2); fb) 7. and 8., or by means of a geparate pit entrance
access door.

(a) Where separate access pit doors are provided the doors shall
be at least 2 feet by 6 feet in size and equipped with self-acting locks,
arranged to permit the doors fo 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 instailed. This ladder shall be of incombustible material, located
within reach of the aceess door and shall extend not less than 80 inches
above the sill of the aceess door, or hand grips shall be provided to
the same height.

(a) HBuxception, Where separate pit entrance access doors are
provided.

(7) The pit of every power elevator heveafter installed shall be
provided with an enclosed emergency stop switch, series connected to
the elevator control safety circuit, of the type fo satisfy Ind 4.70
(7) (a), (b), {¢) and (d).

(a) In pit depths 6 feet 4 inches or less the location of the en-
closed emergency stop switch shall satisfy the following conditions:

1. Shall be accessible Trom the lowest hoistway entrance,

2. Shall be adjacent to the ladder.

3. Shall be within 2 inches of a line parallel with the sill of the
lowest hoistway entrance. )

(b) In pit depths greater than 6 feet 4 incheg enclosed emergency
stop switches ghall be provided, series connected to the elevator con-
trol safety circuit, at the following locations:

1. Provide one switch in the position stated in section Ind 4{:'7 (7)
(a).

2, Provide the additional switch adjacent to the ladder at a height
approximately 4 feet 6 inches from the pit floor.

(¢} Pits of elevators with separate pit access doors shall have the
enclosed emergency stop switch placed adjacent to the nearest point .
of aecess to each pit from the pit access door ai]: a' height approxi-"
mately 4 feet 6 inches above pit floor. Ind 417 ATy (b) 1. andi2,
may be omitted in these installations. .

Register, December, 1970, No. 180
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(8) No elevator machine or other machinery ghall be Jocated in
the elevator pit except equipment used in conneetion with oil hydraulic
or existing sidewalk elevators.

History: (v, Regiaster, October, 1964, No. 106, eff, 11-1-84; r. and recr,
(7), Register, December, 1967, No, 144, eff. 1- 1—68; r. and recr. (3); am,
{7) (intro, par.), (7) (a.) 3, and (7 (b) 1,, Register, October, 1970 No,

178, eff, 11-1-70.

Ind 4.18 Minimum pit depth and overhead height. (1) The minimum
pit depth for every power elevator shall be not less than is required
for the installation of buffers, compensating sheaveg if any, and all
other elevator equlpmenp located therein, and to provide the rpinl-
mum bottom clearance ghd runby as requued by sections Ind 4.18 (1)
(¢) and Ind 4.18 (1) ( ?

Note: Tor existing buildings see subsection Ind 417 (3).

(a) Where vertical opening biparting freight elevator doors are
installed there shall be a minimutn of four (4) inches eclearance
between the pit floor and bottom of the door when fully open.

(b) When the car rests on its buffers, compressed to their extreme
mechanical limit, there shall be a vertieal elearance of net less than
24 incheg between the pit floor and the lowest structural or mechanical
part, equipment or device installed beneath the car platform except

Regtster, December, 1470, No, 180
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guide shoes or rollers, safety jaw assemblies, platform aprons, and
elevator hydraulic-oil lines.

(e) For cable and hydraulic elevators, the bottom runby for the car
and counterweight shall be not less than shown in Table 1.

TABI.E 1
BOTTOM RUNBY FOR CAR AND COUNTHRWEIGHTS

Cable Elevators Hydraulic Elevators
Speed F.P.M. Control Buflers Runby Speed F.P,M. [ Buffers | Runby
25 to 60 Rheostatic Soring 6 Inches || 100 or Less Spring [ 8 Inches
Between 51 and .
100 Rheostatic Spring 9 Inches || 100 to 300 Spring | 6 Inches
Over 100 Rhecstatie Spring | 12 Inches
Up to 200 Generator
Field Control ; Spring 6 Inches
Over 200 Generator
Field Contrel | Oil 6 Inches

Drum Type Cable Elevators

01025 Rheostatic Spring 8 Inches

25 to 50 Rheostatie Spring 6 Inches

1. Maximum bottom runby for car shall not exceed 24 inches.

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

(d) The minimum pit depth shall be the sum of the followmg
Note: See figures 1, 2, and 3 for reference.

1. Gy dim,—24 inches minimum {See section Tnd 4.18 (1) (b)).

2. U dim-—Car platform thickness including any structural or
mechanical part, equipment or device, such as bolster beam, safety
plank, isolation, sheaves, cables, guards, electrical junction boxes,
buffer striker plates or any other equipment except platform aprons,
guide shoes and/or safety jaws,

3. R. dim.—Bottom car runby from table 1. (Distance car runs by
lowest terminal’ iandmg before contacting buffers.)

4. 8, dim.—Extreme mechanical Hmit of car buffer stroke. (See
section Ind 4.19)

5. Exception. 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 fo accommodate the lower portion of the
oil buffer, provided the pocket is waterproofed and has a substantial
solid removable cover to permit the buffer to be removed. Such pocket
shall not be included in the pit depth.

(2) The top car clearance of every powered elevator shall be not
lesg than 24 inches plus one-half the gravity stopping distance taken
at 116% of rated speed when the car is at its extreme uppermost
mechanical limit of travel,

Register, Octoher, 1970, No, IT8
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(a) The top clearance of guide shoes, leveling devices, car gate
posts and car door or gate opening and closing linkage shall be not
less than 4 inches measured vertically to the lowest part of the
overhead structure or any other overhead obstruction directly above
these appurtenances,

(b) The minimum overhead height for all types of cable driven
counterweighted elevators shall be the sum of the following:

. Note: See figure 1 for reference. ¥For counterweighted hydraulic see
subsection (2) (d).

1. C: dim.—24 inches minimum top car clearance.

2. O dim.—Overall ear height from top of platform to car upper-
most structure or appurtenances except guide shoes, leveling devices,
car gate posts and car door or gate opening and cloged linkage,

3, B+ dim.-—Bottom counterweight runby. (See table 1)

4, By dim.—Counterweight extreme mechanical limit of buffer
stroke. (See section Ind 4.19 for minimum buffer stroke requirements.)

5, One-half of the gravity stopping distance taken at 115% of
rated speed where oil buffers are used. {See table 7) ‘

{¢) The minimum overhead height for winding drum elevators,
both overhead and basement type shall be the sum of the following:

Note: See flgure 2 for reference, ’

1. C¢ dim—~24 incheg minimum top car clearance. {See subsection
{2) (d)

2, 0 dim.—Overall car height from top of platform to uppermost
structure or appurtenances except guide shoes, leveling devices, car
gate posts and car deor or gate opening and closing linkage.

3. Rm dim.—Overall distance that car goes above top terminal
landing before machine automatically cuts off power.

(d) The minimum overhead height for direct acting plunger hy-
draulic elevators, with or without counterweights, shall be the sum of
the following:

Note: See figure § for reference. )

1. C: dim.—24 inches minimum top car clearance. (See gubsection
(2) (d)

2, O dim.—Overall ear height from top of platform to car upper-
most structure or appurtenance except guide shoes, leveling deviees,
car gate posts and car door or gate opening and closing linkage.

3, Ry dim.—Overtravel distance that ear goes above fop terminal
landing bhefore plunger reaches its uppermost mechanical limit within
its cylinder,

(38) The top counterweight clearance of every power elevator shall
be not less than 6 incheg plus one-half the gravity stopping distance
taken at 115% of rated speed, where oil buffers are used measured
vertically from the uppermost point of the counterweight and its
appurtenances, except guide shoes and rollers, and the underside of
the overhead structure, or any other overhead obstruction, directly
above the counterweight when the car is resting on its buffers at
their extreme mechanical down limit of travel

(a) The top counterweight clearance shall be the sum of the
following: ’

Note: See figure I for reference,

1. Cy dim.—6 inch minimum top counterweight clearance.

2, R. dim,—Bottom car runby—see Table 1.

Register, October, 1970, No, 178
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2. 8. dim.—Car extreme mechanical buffer stroke,

4, G dim.—¥% the gravity stopping distance taken at 115% of rated
speed. (See table 7.)

(b) In existing buildings where footings and sewer lines prevenf
sufficient pit depth to satisfy minimum top counterweight clearance,
and the elevator is of generator field control type, the bottom car
runby may be reduced where spring return oil type buffers are used.
The car buffer may be compressed up to 25% of its stroke when the
car is level with the lowest terminal landing.

Higtory: Cr. Register, October, 1864, No, 146, eff. 11-1-64; r. and recr,
Ragiater, October, 1970, No. 178, eff. 11-1-70.
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REVISED 3-20-70

History: Cr. Register, October, 1964, No, 106, off. 11-1-64; r. and recr.
Regigtier, October, 1970, No. 178, eff. 11-1--70; am, (1} intro, par., Regis-
ter, December, 197{, No. 180, eff. 1-1-T1,
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Ind 4.19 Buffers. (1) Spring or oil buffers shall be installed under
the cars and counterweights of every power clevator as deseribed in
this subgection.

{a) Spring buffers may be used where the contract speed does not
exceed 200 ft/min with exception of hydraulic elevators. (See table 1.)

(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,

{¢) The stroke of the buffer springs shall be equal to or greater
than shown in table 6 of this section.

TABLE 6

Contract Car Speed . .
Feet Per Minute . ) Stroke in Tnches - -

100 or Jeds e 1}
2]

101 to 160 e mmm—————
8L b0 A0 e am R

(2} Approved type oil buffers shall be used for car and counter-
welght when the contract speed exceeds 200 feet per minute. ‘

Eascepmon Where type C safeties are used, oil buffers are not Te-
quired in the pit.

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

1. A switch shall be provided which will automatically interrupt
the power cireuit 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 circuit 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 (1/25th) of a second with any load in the ecar from con-
tract load to a minimum Ioad of 150 pounds when the buffers ave
struek with an initial speed of mot more than 115% of the rated
speed.

(a) The minimum stroke for car and counterweight oil buffer shall
be such that the ear or counterweight on striking the buffers at 116%
of the rated speed as shown in table 7 of this section shall be brought
to rest with an average 1eta1dat10n of not more than 82.2 feet per
second per second,

(4) When a new or altered el vator ig installed in an ex:stlng
hoistway and foundation foolings Ele encountered as outlined in Wis.
Adm, Code section Ind 4.17 (8) ; the minimum buffer stroke as speci-

Register, December, 1970, No. 180
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TABLE 7
115% of Gravity Slowdown | Minimum Strokes of

Rated Speed in Rated Speed in Distanee in Inchkes at | Oil Buffers Permitted
Feet Per Minuie Feot Per Minute |[115% of Rated Speed in Inches

200 230 234 234

226 269 LE 3

250 288 41 417

300 845 1374 834

350 402 814 834

400 460 11 11

460 517 1834 1834

500 B76 17

600 690 2434 243,

T00 806 3314 3314

800 920 45334 92

fied in Table 7 of this section may be reduced provided an emergency
terminal stopping device as deseribed in this subsection is used and
which will limit the speed at which the car or counterweight can
strike its buffer. The reduced stroke shall he based on at least 115%
of the reduced siriking speed and shall be not less than 50% of the
stroke reguired for rated speeds under 800 feet per minute, nor less
than 33%% or 18 inches, whichever is greater.

(a) An emergenéy terminal stopping device when installed jn con-
nection with reduced-stroke oil buffers shall conform with the follow-
ing requirement,

1. Shall operate independently of the normal terminal stopping
switech should this switeh fail to slow down the car at the terminal
landing as intended.

2. Shall provide a retardation not in excess of 32.2 feet per second
8. Shall not apply the car safety deviee,
4, Shall be so designed and installed that a single short cireuif.

caused by a combination of grounds, or by other conditions, shall not
prevent their funectioning.

(6) Oil buffers shall be provided with means of determining that
the oil level iz within the maximum and minimum alowable limits.
Glass sight gauges and pipe plugs shall not be used. Oils used in oil
buffers shall have 2 pour point of zero (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 gpecified in Say-
bolt Seconds Universal will be considered ag standard and approved by the .
industrial commission.

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

(a) The maximum and minimum loads and the maximum striking
speeds for which the buffer may be uged.

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

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

(d) The pour peint in Fahrenheit of the oil to be used.

(7) Car buffers shall be tested in the field by running on to them
with coniract Ioad at not less than 34 contract speed, Counterweight
buffers shall be similarly tested with empty care. The final limit switch

Register, May, 1971, No, 135
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shall remain operative during these tests and temporarily relocated
if necessary for full compression of the buffers, When the load is
lifted the buffers shall return to the fully extended position within
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 degign. Certified tests by a recognized test-
ing lahoratory may also be accepted as satisfactory evidence for
approval,

History: Cr. Register, October, 1964, No, 106, eff, 11-1-64; am, (1} (a),
Register, October, 1970, No, 178, efl, 11-1-70.

Ind 4.20 Hoistways, machine rooms and pits. Restrictions, New and
existing installations. (1) Wires, cables, pipes or conductor enclosures
shall not be installed in any hoistway nor machine room immediately
offset and an integral part of the holstway, except those needed to
Berve the elevator or dumbwaiter equipment, ineluding wiring for
heating, ventilating, lighting the car or hoistway and wiring for com-
munication with the ear,

(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 june-
tion boxes are located outside the hoistway.

(b} Ewxception, In existing installations, pipes in hoistways may re-
main unless carrying noxious gases, or steam with a pressure exceed-
ing 15 pounds.

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

(3) There shall be no thoroughfare, occupied or storage space under
the hoistway of an elevator unless a structure is provided sufliciently
strong to withstand without failure the impact of the car with con-
tract load or the impaect of the counterweight on their respective
buffers when either is degcending at governor tripping speed.

(4) There shall only be elevator and/cr dumbwaiter equipment
located in the machine room.

(a2) Adjoining areas connected with the machine room shall be sepa-
rated by the following method: :

1. A fixed partition not less than 6 feet in height located nof less
than 3 feet from elevator equipment.

2. On new installations, wires, cables, pipes, or conductor enclo-
sures ahove the machine room area shall be separated from the ma-
chine room area by a fixed unpiereed ceiling whose height shall satisfy
installation of elevator equipment bul in no case be less than 7 feet
above the machine room floor. .

3. On new installations hazardous piping such as noxious gases,
water or steam lines with pressures exceeding 15 pounds per 8q. in.
shall be isclated from the machine room area by the following means:

a. Unpierced walls, ceiling and entrance door construction.

b, Ceiling height shall satisfy installation of elevator equipment
but in no case be less than 7 ft. above the machine room floor.

¢, Entrance door sill shall be no less than € inches above machine
room floor, .

() Access to the machine room or penthouse for elevators here-

Regiater, May, 1971, No. 18k
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after installed shall not be through any toilet room, gleeping room or

private quarters,

History: Cr, Register, October, 1964, No. 106, eff. 11-1-64; r. and reer.
(1) intro par. and (4), Register, September, 1967, No. 141, eff, 10-1-70;
anl. (4) (a) 3. a., Register May, 1971, No, 185, eff. 6-1--71.

Ind 4.21 Machine rooms, penthouges, overhead gheaves and/ox gov-
ernors. New installations, (1) Where the machine and/or controller
is locafed over the hoistway, a floor or grating shall be provided at
the top of the hoistway of every power elevator to conform with
Wis, Adm. Code section Ind 4.23 and the headroom or working space
shall be not lesg than 7 feet in height.

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

(2) Where a secondary floor or metal grating iy provided helow the
machine room or penthouse floor and the spaee contains sheaves
and/or governor, a2 floor or metal grating shall be provided to ecover
the full area of the hoistway and the headroom or working space
shal] not be less than 4 feet in height.

(3) Where the elevator machine room iz located below or at the
side of the hoistway, the headroom or working space shall be 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 subsec-
tion,

(a) Ewception: Providing there are no other access openings from
outside the hoistway, a floor or grating is not required where the
governor and sheaves can he serviced while standing on top of the
ear or car structure, and the governor is of a type that can be
releagsed by movement of the car in the up direction.

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

(¢) 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.

1. Where the acecess is 4 feet or more above the voof, a stairway-
type ladder ghall be provided to the access door,

(d) Access to the roof shall be by means of a stairway in compli-
ance with section Ind 4.22 (4).

{6} Where a new elevator terminates below an oecupied floor and
the headroom or working sgpace in the machine room cannot be pro-
vided as requived in subsection (1) the headroom or working space
may be decreased if approved in writing.

History: Cr, Register, October, 1964, No, 1086, eff. 11-1-64; r, and recr.
(4), Regigter, September, 1967, No, 141, eff. 10-1-67; am, {4) (a), Regls-
ter, October, 1970, No. 178, eff, 11-1-7¢; er. (4) (d), Register, December,
1970, No. 180, eff, 1-1-T1L

Ind 4.22 Construction of machine rooms and penthouses. (1) The
construetion of walls, ceilings or roofs and openings of all machine
rooms and penthouses shall be of equivalent construction as required
for hoistway enclosures, Where exposed walls and roofs are of
non-five-resistive construetion, the penthouse shall in all cases be
covered with incombustible material, or not less than 1-hour, fire-
registive construction.

Register, May, 1971, No. 185
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(2) Machine rooms shall be provided with adequate heating and
provided with natural or mechanieal ventilation to insure safe and
normal operation of elevators hereafter installed.

{8) For every existing elevator installation access to the machine
room or penthouse shall be horizontal and shall be made safe and
easy from outside the hoistway by means of a stairway (with hand-
rail}, or stairway type ladder (with handrail), inclined not more
than 75 degrees with the horizontal,

(a2} Ewxceplion, Scuttle openings through the roof on existing instal-
lations for access to the machine room o1 penthouse will be accepted,
provided the arrangement is reasonably safe and easy. :

(4) For every elevator hereinaffer installed, access to the machine
room or penthouse shall be made from outgide the hoistway by
means of an unobstructed stairway (with handrails), inclined not
more than 60 degrees with the horizontal and the treads ghall not
be less than 24 inches in width., Openings through the roof fo serve
the machine room or penthouse 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
stalrway may serve a group of machine rooms or penthouses on the
same roof,

{(b) Al stairways or stairway type ladders fo the roof of the
building, and all stairways or stairway type ladders having a rise of
more than 6 feet above the roof, ghall 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 entrance door openy outward a platform sghall be pro-
vided not more than 8 inches below the entrance door sill. The plat-
form ghall be not less than 2 feet wide and shall projeet mnot less
. than 2 feet beyond the “lock” jamb of the door, A guard rail shall be
provided at the edge of this platform, except where the stairs join
the platform,

(6) Elevator penthouses shall not be used ag public thorcughfares.
Doors to elevator penthouses 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 shall be equipped with a sub-
stantial hinged cover so arranged that the opening cannot bhe con-
venienfly used as an entrance to the machine room,

History: Cr. Register, October, 1964, No, 106, eff, 11-1-64; am, (4),
Register, October, 1970, No. 178, eff, 11-1-70. :

Ind 4.23 Floor over hoistways of power elevators; new installations.
(1) A floor shall be provided to conform with the requirements 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 4.21.)

(2) The floor shall be capable of sustaining a concenirated load of
300 pounds on any 4 square inches, and where it constituteg the floor
of a 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.

Register, May, 1971, No, 185
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(a) Where the elevator machine is supported solely by the machine
floor slab, the floor slab sliall be designed In accordance with the
requirements of/ the WISCO sin Building Code, Wis, Adm, Code sec-
tions Ind 51.001 and 51.01.

(3) 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:

(a) The load resting on the beams and supports which shall include
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 thereon,

(b} Twice the sum of the tengions in all wire ropes passing over
the sheaves or drums supported by the bsams with the rated load
in the car.

tNote: Tenslons are doubled to take care of impact, acceleration, stresses,
eLc,

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

(a) If of bar-type grating, the openings between bars shall reject
a hall % of an inch in diameter,

(b} If of perforated sheet metal or of fabricated openworl con-
struction, the openings shall reject a ball 1 inch in diameter.

(c) Wood floors not lesg than 2 incheg 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 is 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, 1864, No. 106, eff, 11-1—§4.

Ind 4.24 Guards for counterweights, (1) Solid metal guards ghall
be installed in the pit on the open side or sides of all counter‘?éights
of elevators hereafter installed as follows. (See subsection ¥2) for
exceptions.)

{a) Guards shall extend from a point 12 inches above the pit floor
to a point not less than 7 feet nor more than 8 feet above such floor.

(b) Guards shall be fastened fo a metal frame properly reinforced,
braced and be at lcast equal in strength apd stiffness to No. 14 U.S.
gauge sheet steel.

(2) The requiremenis of subsection (1) shall not apply to:

(a) Hand powered elevabors.

(b) Where a chain of not less than 5/16 inch diameter wire is
properly attached to the car and counterweight as a movement
warning device.

(8) Where a counterweight runway is located in an elevator hoist-
way which is not solidly enclosed, the outside (the side away from
the elevator) shall be protected the full height with a solid guard,
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properly reinforeed, braced and be at least equal in strength and
stiffness to No. 14 U.8. gauge sheet steel,

{(4) On existing installations where the counterweight runway is
located outside the eclevator heoistway, 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.

Hilstoxry: Cr. Reglster, October, 1964, No, 106, eff, 11-1--64; r, and recr.
Register, October, 1979, No. 178, eff. 11—1-70.

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 a point opposite the bottom of the counterweight stack when it is
at the upper limit of normal travel,

(2) For every power drum type elevator, there shall be an I-beam
or other obstruction, strongly secured at the upper limit of travel of
the counterweights so that they eannot be drawn out of the runway.
Such obstruction shall be so arranged that the counterweights will be
stopped squarvely, 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 above the
highest landing.

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

() If 2 sets of counterweights yun in the same guides, the car
counterweight shall be above the machine counterweight, and there
shall be a clearance of not less than 8 inches between them.

(6) Where an independent car counterweight is used, the weight
shall not cause 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 so protected
as to prevent chafing or wearing.

History: Cr. Reglster, October, 1964, No. 108, eff. 11-1-84.

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

(2) Counterweight weight sections for all elevators over 100 feet
per minute ghall be mounted and seeured in structural metal frames
so designed as to prevent shifting of the weight by an amount which
will reduce the running elearance to not lesg than % inch.

(a) At least 2 tie rods shall be provided which shall pass through
all weight sections. Tie rods shall be provided with lock nuts and
cotter ping at each end.

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

(¢) Frames and rods shall be df steel or other metals conforming
to Wis, Adm. Code section Ind 4,54, Where metals other than steel are
used, a factor of safety of not less than 5 shall be included in the
design with the car at rest and the counterweight 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
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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 in ciearance 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 securely 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 Teduction in running clearance to not less than 3. inch,

(2) 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 gnide weight.

(4) Compensating chains or cables shall be fastened to or on brack-
ets to the counterweight frame or hottom guide weight and shall not
he fastened on individual tie rods. ’

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

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

Ind 4.27 Car Construction. New installations. (1) Every elevator
suspended by wire ropes shall have a ear frame,

Note: See Ind 4.001 (11).

] (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 desighed to with-
stand the forces resulting under the loading conditions for which the
elevator is designed., (See Wis. Adm, Code section Ind 4.52 (1) and
(2) for capacily and loading of elevators.)

(4) For freight type ear frames which are located entirely below
the car platform, the verfical distance between the 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 car frame members
on separate sheave sghafts, provisions shall be made to take the
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 additiemal compressive strength in the car frame or
ear-frame members supporting the sheave shafts.

(a) Where the sheave ghaft extends through the web of a car-frame
member, the reduction in area of the member shall not reduce the
strength of the member below that required, where necessary, rein-
foreing 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 for bolty in
elearance holes,

(6) Where side bracing and similar members are attached to car-
frame uprights, the reduction in avea of the upright shall not reduce
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the strength of the upright due to the attachment and/or added
forces imposed on the 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 aftached
to steel hitch plates or to structural steel shapes. Such plates or shapes
shall be secured to the underzide or to the webs of the car-frame
member with bolts or rivets so located that the tensiong in the hoisting
ropes will not develop direct tension in the bolts or rivets,

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

(9) Materials used in the construction of car frames and platforms
shall eonform to the following:

(a) Car frames and outside members of platform frames shall be
made of stee] or other metals and shall conform with Wis. Adm, Code
gection Ind 4.54.

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

(¢} Platform stringerg for freight elevators designed for Class A
loading shall be of steel or other mefals or of wood.

{d) Platform stringers for passenger elevatorg sghall be of steel or
other metals or of wood.

1, Where wood jg used, the underside exposed wood surface shall
be covered with one of the following:

a, Not less than No. 26 11.8. gauge sheet steel.

b. An approved fire-retardant paint having a flame spread rating
not over (25) applied in accordance with ingiructions of the manu-
fracturers. Sueh ratings shall be based on the fest procedure specified
in ASTM E84-61, (Available for inspection at the offices of Industry,
Labor and Human Relations, the Secretary of State, and the Revigor
of Statutes, or may be procured for personal use from American
Society for Testing and Materials, 1916 Race 8t., Philadelphia,
Pennsylvania 19103.)

(e} Where wood is used for plaiform stringers or for platform
floors and subfloors, it shall be properly cured clear struetural quality
lumber,

Note: Guards below the ecar platform, where elevators have leveling or
inching devices. (See Wis, Adm. Code sectlon Ind 4. 15 (4).)

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

1. Faception. Guiding supports, guide shoes or compensating cable
anchorage,

(10) Where there is s railroad track installed on an elevator car,
the tops of the rails shall be flush with the car floor.

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

History: Or, Register, OQctober, 1964, No, 106, eff. 11-1-64; v, and recr.
(9) (d), Register, Septembel 1967 No 141, off. 10-1-67; 1. and recr, (1)
and (9) (d), Register, Octobel 1976, No. 178, eff. 11-1-70.
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Ind 4.28 Passenger elevator. Car enclosures. (1) Every existing pas-
senger elevator car shall be solidly enclosed with wood or metal on
all sides from floor to car top or ceiling, except for the entrance
opening. .

(2) For every elevator hereafter ingtalled, the car enclosure shall
be eonstructed of zolid incombusiible panels to the full height of the
car top or ceiling, except for the entrance sides, and shall conform
with the requirements outlined in this subsection,

{a) The enclosure shall be securely fastened to the car platform
and so supported that it cannot loosen or become displaced in ordinary
servies or on application of the car safety or on buffer engagement,

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

(3) The material for passenger car enclosures shall eonform with
the requirements outlined as follows:

(a) Metal shall be eqgual in strength and as fire-vesistive as
vz inch thick shest steel.

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

(c) Any other construction which is approved by the industrial
commission as equal in strength and fire-resistivity to conform with
subsections (8) (a) and (b), based on tests submitted from a recog-
nized testing laboratory.

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

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

(a) Lower vents shall not be extended mozre than 1 foot above the
floor and shall reject a ball 1 inch in diameter.

(b) Upper vents shall not be located less than 6 feet above the
floor and shall reject a ball 2 inches in diameter.

(¢) All vent openings greater than 3 inch of the smallest dimen-
sion shall be properly gnarded on the outside,

(6) Every passenger elevator car shall be provided with a car top
or cover constructed of solid material, designed and installed ag to be
capable of sustaining a load of 300 pounds on any square area 2 feet
on a side.

(6) An emergency exit with a cover shall be provided in the top
of all elevator cars and shall conform with requirements outlined
ag foilows:

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

1. The exit eover of every elevator hereafter installed shall open
upward and shall be hinged or may be arranged to slide horizontally
in guides fastened to the car top, and arranged to he opened from the
top of the car only,

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

{c) For elevators hereafter installed the car lighting shall in no
case obstruct the clear top exit opening. False or drop ceilings located
below the exit panel shall be designed for clear access to exit panel.

History: Cr, Register, October, 1964 N 106, eff. 11-1-64; r, and reer,
(6) (a) 1., Regostel September, 1967, 141 eff, 10-1-67; r. and recr, (6)
(a), Reglster Octobel 1970, No, 178 eff 11-1-70; er. (6} (a) 1., Regis-
ter, December, 1370, No. 180, off, 1—1-71.

Ind 4.29 Passenger elevator. Car furnishings; 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 foot in area.

(b} Mirrors, other than hall view mirrors, will not be permitted.

(2) Elevators in buildings where occupancies reguire handrails in
corridors, shall have handrails provided in the car to satisfy the fol-
lowing requirements:

(2) Handrails shall be provided on each side, except on the entrance
side or gides.

(b} Handrails shall be located approximately 3% feet above the floor
of the elevator.

(8) No seabs except one for the attendant shall be placed in the
elevator.

(4) No signs or advertisements ghall 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 gecurely fastened
in place and loeated above the car ceiling or outside the enclosure.

(6) Apparatus or equipment, ofher than that used in connection with
the operation of the elevator, shall not be installed on or within any
elevator except for lighting, heating, ventilating or sealed air condi-
tioning systems.

History: Cr, Register, October, 1964, No. 106, eff. 11-1-64; r, and recr.
(2), er. (6), Register, October, 1970, No, 178, eff, 11-1-70; am. (2) intro.
par, and (2) {b), Register, h[a.y, 1971 No, 185 eff. —1-71.

Ind 4.30 Passenger elevator. Car door or gate. {1) For elevators
hereafter installed car gates are prohibited where the car speed ex-
ceeds 100 feet per minute.

(a) Where car gates are permitted they shall be of the horizontal
gliding type.

1, The gate when closed shall guard the full opening.

2. The gate shall be provided with a gate electric contact, (See ex-
ception under a. below.)

a. Movement of the car is permitted within the leveling zone with
the car gate open.

() A car door of the horizontal sliding type shall be provided at
each entranee to elevator car wheve the car speed exceeds 100 feet per
minute.

1. The door when closed shall guard the full opening.

2. The door shall be provided with a door electric contact, (See ex-
ception under subsection (1) (b) 2. a, below),

a. Movement of the car is permitted within the leveling zone WJth
the car gate open.

(2) Paggenger ¢levatorg installed in a hoisbway having separate
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landings used exclusively for passengers and other landings for freight
shall not have ecar gates guarding openings regardless of elevator car
speed. (See also, section Ind 4.81 (3}).

{a) Where vertical sliding or vertical biparting hoistway landing
doors are permitted under seefion Ind 4.81 (3) for car entrances used
exclusively for freight, either vertical or horizontal sliding solid panel
car doors guarding entire opening shall be used.

(3) Electric confacts shall be provided on all elevator car doors or
gates installed after August 12, 1926 where the car speed is in excess
of 150 feet per minute and the state registration munber is over 7,000,

(4) Every existing automatic operation elevator shall be provided
with a car door or gate at each entrance and equipped with a car
door or gate electric contact,

(5) The distance between bars.or slats on car gates shall not exceed
3 inches when the gate ig fully expanded.

(a) Collapsible-type car gates hereafter installed shall have at least
every fourth vertical member of the gate guided at the top and every
second vertical member guided at the botton. _

{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.

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

{7) Door panels shall have a substantially flush surface without
recessed or raised moldings.

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

{9) For car switch operation elevators an electric contact on the
car door or gate may permit the starting of the car when the clear
open space does not exceed 4 inches.

(10} 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-
sible from inside the car.

(11) Tor automatic operation passenper elevators having power-
closed or automatically released self-closing car doors or gates and
manually closed or self-closing hoistway doors, the closing of the car
door or gate shall be prevented unlegs the hoistway door is in the
cloged position.

(12) For elevators heveafter installed when hoth the car and the
hoistway doors are power operated, they shall he equipped with a re-
open device which will function to stop and reopen both car and hoist-
way doors in the event the doors are obstructed while closing.

Note: It is permissible to close power operated car and hoistway doors
at reduced speed and power when they have been delayed for proionged
peripds through the use of the reopening device,

History: Cr, Register, October, 1964, No. 106, eff, 11-1-64; r. and recr.
Register, October, 1970, No. 17§, eoff, 11-1-70; am. (3), Register, May,
1971, No. 185, off, —1-T71. \
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Ind 4.31 Passenger elevator hoistway landing deors. (1) Each land-
ing of every passenger elevator hereafier installed shall be equipped
with a dooxr, These doorg 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 1-hour fire-resistive constructed hoistway is required,
all hoistway landing entrances shall have minimum fire-resistive rat-
ing of % hour. Wood doors of solid flush type 134 inches thick are
acceptable. (See Wis. Adm. Code section Ind 4.10.)

(b) Where a 2-hour fire-resistive constructed hoistway is required
all hoistway landing enirances shall have a minimum fire-resistive
rating of 134 hours. The doors shall be marked or identified to indi-
cate that the entrance construction meets the five rating requirements
of this subsection. These identifying marks may be labels or certifica-
tions based on tests submitfed from a recognized testing laboratory.
(See Wis. Adm. Code section Ind 4.10.)

(¢) The gection 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 deor, without causing the
door to break 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 gervice, Botfom 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 gliding doors shall be provided with
means fo prevent the doors from jumping the tracks. Stops shall be
provided to prevent the hanger from leaving the ends of the track,
Hangers and tracks shall be so designed and ingtalled as to support
the door in case of fire,

3. The hangers, tracks and their gsupporting 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 doorg shall he smooth
and free of sharp projections. The meeting edges of center-opening
doors may be provided with a five-resistive member on one or both
doors to formm a shallow overlap. Single and two-speed doors shall lap
the strike jambs but shall not cloge info pockets in the strike jambs,
The clearance between the corridor face of the doors and the bucks
and header, and the clearance between overlapping faces of two-
speed doors shall not exceed 3 inch.

(2) Horizontally sliding or swinging doors of automatic operation
elevators hereafter installed shall be provided with door closers.

(8) Vertical sliding or vertical biparting doors shall not be used
to protect passenger landing openings.

(a) Passenger elevators used also for freight may have vertical
sliding or vertieal biparting doors at landing openings used exclusively
for freight providing:

1. The car freight door is equipped with a zone interlock and;
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2. The car and hoistway freight doors are operable from within the car
only, and;

3. The controls for freight landing are key operated from the car only.

4. Only authorized personnel shall be isgsued keys for freight landing
controls.

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

(5) Existing installations. (a) Every elevator controlled from the car
only, shall be provided with a service key to open the hoistway door from
the landing side where the car is normally parked out of service. This key
shall open this door only when the car is within 12 inches of the landing
sill and shall open no other hoistway door.

1. The use of devices other than the service key to open the parking
tloor door or any other entrance to the elevator shaft is prohibited and
means shall be provided to prevent use of other devices.

(b) 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
securely fastened cover,

1. Exception: Where keys are of special design for opening the
hoistway door and their operation cannot be duplicated with common
tools. .

(c) The emergency operating key for unlocking hoistway doors shall
be located adjacent to the lowest landing or be on the premises and made
readily available by the building owner or his authorized representative.

1. The key shall be kept in a receptacle having a breakable red cover.

a. The receptacle shall be clearly marked “Fire Department and
Emergency Use Only.”

. (6) New installations. (a) In a single hoistway, access shall be pro-
vided for emergency, inspection, maintenance or repairs at all openings.

(b} In multiple hoistways, access shall be provided for emergency, in-
spection, maintenance or repairs at the top terminal landing and the 2
lowest landings.

1, Where additional access‘ to multiple hoistways is provided, such ac-
cess s(hzjxll(h)e by a hoistway door unlocking dewce as specified in subsec-
tion (8) (c ‘

{c) The means of access shall be a hoistway door unlocking device as
follows:

1. The device shall unlock and permit the opening of the hoistway
door from the access landing irrespective of the position of the car.

2. The means to operate the device shall be not easily duplicated and
in no case shall the design permit operation with common tools.
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3. The emergency operating key for unlocking hoistway doors shall be
located adjacent to the lowest landing or be on the premises and made
readily available by the building owner or an authorized representative.

a. It shall be kept in a receptacle -having a breakable red cover. The
rece[())taele shall be clearly marked “Fire Department and Emergency
Use Only.”

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

(a) Hoistway access switches shall be installed at the top and/or bot-
tom terminal iandings. The top terminal landing car travel shall be lim-
ited to the full door opening to permit access to the top of the car; and
the bottom tertninal landing car travel shall be limited to the full door
opening to permit access to the pit. These switches shall be located im-
mediately 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 switch shall be of the continuous-pressure
spring-return type and shall be operated by a cylinder type lock having
not less 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 he 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.

{c) The operation of the hoistway access switch at either terminal
landing shall permit movement of the car with the hoistway door at this
landing unfocked or open and with the car door or gate open, subject to
the following: i

1, The operation of the access switch shall not render ineffective the
heistway door interlock or electric contact at any other landing. -

2. The car shall not operate at a speed greater than 100 feet per min-
ute.

3. For automatic operation elevators the normal operation shall first
be made inoperative 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 shall be incperative.

5. The operating device on top of the car as of Wis. Adm. Code section
Ind 4.70 (3) shall be inoperative.

(8) Vision panels shall be provided in all hoistway landing doors of
every automatic operated elevator except at landings where a hall posi-
tion indicator is provided or where car and landing doors are power oper-
ated. All swing type hoistway doors shall be provided with vision panels.
Where required or used, visicn panels shall comply with the require-
ments as described in this subsection.

(a) The total area of any single panel shall not be less than 25 square
inches or more than 80 square inches, and no single glass panel shall
have a width exceeding 6 inches.
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(b). Where mullions or division strips are used between panels, they
shall be of fire-resistant material and of substantial construction,

(c) Panel openings shall be of glazed clear wire glass not less than %
inch thick, and shall be substantially flush with the surface of the land-
ing side of the door.

(d) The center of a panel shall be not less than 54 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 glass 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 holstway 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) Tt shall be not less than 30 inches wide and 6 feet 6 inches in height
and easily accessible and free from fixed obstructions.

(b) It shall be either of the horlzontally siiding or swinging type irre-
spective of the type door installed at the other landings.

{(c) It shail be self-closing and self-locking and shall be marked in let-
ters not less than 2 inches high, “DANGER ELEVATOR HOISTWAY™.

(d) It shall be provided with a hoistway door electric contact. It shail
be unlocked only from the landing side through the use of a cylinder
type lock having not less than a 5 pin or 5 disk combination. The cylin-
der lock shall:

1. Be located not less than 5 feet above the floor.

2. Not bé unlocked by any key which will open any other lock or device
used for any other purpose in the bulding.

3. Be so designed that the key shall be removable only in the locked
position and shall be kept where it is accessible only to authorized per-
sons,

(11) Hoistway doors shall be so arranged that they can be opened
manually from the hoistway side when the car is within the interlock
unlocking zone.

History: Cr. Regiater, October, 1964, No. 106, eff. 11-1-64; r. and recr. (6) (b), Register,
December, 1967, No. 144, eff. 1-1-68; r and recr. (3), (6} and (6), and cr. (11), Register,
October, 1970, No. 178, eff. 11-1-70; am. {6) (¢} 3, Register, October, 1978, No. 274, off. 11-1-
78.

Ind 4.32 Passenger elevator, (holstway landing door interlocks).
(1) ExisTiNG INSTALLATIONS, (a) Interlocks, either mechanical or
eleciro-mechanical shall be provided on the door of every passenger ele-
vator installation as desctibed in this subsection,

1. A mechanical interlock when provided shall 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 prevent the cpening of a hoistway landing door
from the landing side, except by means of a special key.
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2. An electro-mechanical interlock (a combination of electrical and
mechanical devices) when provided shall 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 nearest face
of thejamb and, provided that the door will eventuaily be closed and
locked within 3 inch of the nearest face of the jamb; and prevent the
opening of a hoistway landing door from the landing side, except by
means of a special key.

3. 'The functioning of the landing door interlock shall prevent the
movement of the car and shall not be dependent solely on the action of a
spring or springs in fension, nor solely upon gravity, nor shall it be de-
pendent on the closing of an electric circuit, :

(2) NEw insTALLATIONS, (a) Interlock. A hoistway door interlock
shall be provided on the door of every passenger elevator installation as
described in this subsection. :

1. Interlock contacts shall be positively opened by the locking member
or by a member connected to and mechanically operated by the locking
member, and the contacts 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 bg means of gravity or by a restrained compression
spring or-by both, or by means of a positive linkage.

3. The interlock shall lock the door in the closed position before the
driving machine can be operated by the normal operating device.

4, The interlocks shall prevent the operation of the driving machine
by the normal operating device unless all hoistway doors are closed and
locked within 34 inch of the fully closed position.

a. Exeeption. The interlock is not required to prevent the operation of
the car when being moved within the leveling zone or by means of the
access switch as described in Wis, Adm. Code in gection Ind 4.31 (7).

{b) Interlocks, used with multi-section doors, shall conform vt"ith the
requirements outlined 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 door
sections is so arranged that locking one section will prevent the opening
of all sections.

{c) Interlock systems employing a single master switch for more than
one door is prehibited. '

(d) Retiring cams used to actuate an interlock shall exert a force at
least double the average force required to operate the interlock and shall
have a movement at least ' inch more than the average movement re-
quired to operate the interlock.
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(e) Interlocks shall be so located that they are not accessible from the
landing side when the hoistway doors are closed.

Note: Hoistway door interlocks to be accepted as satisfactory, are subject to evidence that
they meet requirements based on tests outlined by the Safety Code for Elevators approved
by American Standards Association and by tests made by a recognized testing laboratery.

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

Ind 4.33 Landing sills and hinged or movable trucking sills. (1)
Metal sills shall be provided of sufficient strength to support the load to
be carried by the sill when loading and unloading the car and shall be
germanently secured in place at each hoistway door opening. Sills shall

e substantially level with the floor surface of the elevator landing or
shall be beveled to meet the floor surface and for passenger elevators
shall be so designed and maintained as to provide secure foothold for the
entire width of the door opening.

(a) Landing sills of elevators used to carry freight shall be designed
and installed to withstand the mazimum concentrated sill loads for
which the elevator is rated.

(b) The tops of railroad tracks located on elevator landings shail be
substantially flush with the floor surface for a distance of at least 6 feet
from the sill.

(2) Hinged or movable trucking sills where provided shall conform
with the requirements as outlined in this subsection.

{a) Where a hinged or movable trucking sill is provided on the
hoistway landing, the hinged or movable section shall be securely fast-
ened to the building floor or landing sill at each hoistway door opening,
Each sill may function automatically with the operation of a vertical
moving hoistway door or counterbalanced gate.

{b) Where a hinged or movable trucking sill is provided on the car
platform, the trucking sill shall be provided with an electric contact to
prevent the operation of the elevator by the normal operating device
unless the hinged or movable sill is locked within 2 inches of its fully
-retracted position; provided that when in this position the sill shall not
reduce the clearance as outlined in Wis. Adm. Code section Ind 4,16 {1).
The elevator may be operated by a releveling device with the sill in any
position.

(c) Each sill shall bridge across the entire width of the door opening
from the building floor landing to the elevator car platform, or from the
car platform to the building landing sill. Each sill shall be properly coun-
terbalanced and the long edges of each sill shall be beveled for sinooth
trucking surface. Each sill shall be designed o withstand the maximum
concentrated loads for which the elevator is rated,

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

Ind 4.34 Freight elevator. Car enclosure. (1) EXISTING INSTALLA-
TIONS. (a) Every freight elevator car shall be solidly enclosed on all
sides, except the entrance side. The height of every such enclosure shall
be at least 6 feet, except as follows: ‘

1. On every elevator the enclosure shall be at least 7 feet in height in
front of the counterweight runway, and shall extend from floor to cover
on every car where a cover is required or provided.

Register, October, 1978, No, 274
Elevator Code



42 WISCONSIN ADMINISTRATIVE CODE

2. On every hand carriage type elevator traveling not more than 2 sto-
ries the enclosure shall be at least 3% feet in height, except in front of the
counterwelight runway, where it shall be 7 feet high.

3, On the side of the operating cable, a sufficient open space to operate
the cable shall be allowed, but in ho case shall the opening be more than
15 inches wide.

4, On hand elevators, the enclosure may bhe arranged on the pull rope
side 80 as to permit free operation of the pull rope.

5. Every power elevator shall be equipped with a solid or openwork
top cover. Openwork top covers shall reject a ball 12 inches in diameter,
The car top or cover shall be sufficiently strong to sustain a lead of 300
pounds applied on any square area 2 feet on a side.

a, Exception. A car cover is required over only that half of the car next
to the entrance opening; on cars 10 feet or more in length with one en-
trance opening only (except at the lowest landing) and where the travel
does not exceed 2 stories; nor more than 30 feet.

h. Exception, No cover is required where an elevator travels one story
and the bottom rail of the landing gate above the lowest landing extends
to the floor.

6. No cover is required over an existing hand elevator car where the
bottor rail of every landing gate above the lowest landing rests on the
floor. Where a hand elevator is not provided with a cover, a floor or
screen shall be provided under the overhead drum and gears.

7. Where any entrance opening in an elevator hoistway is not
equipped with a heistway door, provided with a hoistway door interlock
or electric contact and lock or where the entrance side of the car is not
equipped with an approved car gate, the cover of the car shall he
equipped with a hinged section facing each entrance, unless such en-
trance occurs only at the lowest landing. This hinged section shall be at
least 12 inches wide, shall extend the full width of the entrance to within
5 inches of the landing sill, and shail be constructed so it will rise easily if
it meets an obstruction as the car descends.

(2) New INsTALLATIONS. (a) Every power freight elevator car shall be
solidly enclosed on all sides, except the sides used for entrance and shali
conform with the requirements outlined in this subsection.

(b) The enclosure shall be of metal without perforations to a height of '
not less than 6 feet above the car platform. The enclosure ahove the 6
foot level shall be of metal with or without perforations, Perforated por-
tions of the enclosure shall reject a ball 1! inches in diameter.

1. The enclosure in front of the counterweight runway shall be of
metal without perforations,

(¢} The enclosure shall be of such strength and so designed and sup-
ported that when subjected to a force of 76 pounds applied horizontally
at any point on the enclosure, the deflection shall not exceed one inch,
nor the running clearance be less than % inch.

1. The enclosure shall be securely fastened and supported so that it
cannot loosen or become displaced in ordinary service or on the applica-
tion of the car safety device or on buffer engagement.
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{d) Every elevator shall be equipped with a solid or openwork top
cover, Openwork top covers shall reject a ball 1'% inches in diameter, The
car top or cover shall be so designed and installed as to be capable of
sustaining a load of 300 pounds on any square area 2 feet on a side.

{e} An emergency exit with a cover shall be provided in the top of all
elevator cars and shall conform with the requirements outlmed as fol-
lows:

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 inches
on any one side,

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

3. The exit cover shall open upward and shall be hinged to the car top
s0 that the cover can be opened from both inside and from on top of the
car without the use of tools.

{f) Hinged or removable panels shall not be provided in car tops ex-
cept for emergency exits.

History: Cr, Register, Qctober, 1964, No. 108, off. 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 con-
form with the requirements outlined in this subsection.

(b) At each entrance of every automatic operation elevator.

(¢) At each entrance of every continuous pressure or car switch opera-
tion elevator where the contract speed is in excess of 50 feet per minute.

1. Exception. Elevators having regular operators and operated from
" the car only.

(d) At the secondary entrance of every continuous pressure or car
switch operation elevator not in excess of 50 feet per minute.

1. Exception. This requirement is not applicable to an elevator having
but one entrance at the lower landing and the secondary entrance at the
upper limit of travel, provided the distance hetween 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 feet per
minute,

{e) At the secondary entrance of every power elevator having more
than one entrance and having a difference in the floor landing levels in
excess of 30 inches.

(f) At the secondary entrance of every elevator where the distance
between the edge of the car and the hoistway enclosure on the side of the
secondary entrance 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 limit. .

(g) Every door or gate shall be not less than 6 feet in height; shall
extend to within 1 inch of the car floor and when closed shall guard the
full width of the opening; and the distance between bars or slats shall
not exceed 3 inches, and each door or gate shall be provided with a door
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or gate electric contact to prevent movement of the car unless the door
or gate is witin 2 inches of being in the fully closed position.

1. Exception. This door or gate electric contact is not required to pre-
vent the operation of the car when being moved within the leveling zone.

(2) NEw INsTALLATIONS: {a) A door or gate shall be provided at each
car enfrance.

1, Exception. Car doors or gates are not required on elevators of the
continuous pressure operating type having hut one entrance at the lower
landing provided the travel does not exceed 14 feet or more than one
story; the speed does not exceed 35 feet per minute; and the distance
between the edge of the car and the hoistway enclosure at the secondary
entrance does not exceed 1Y inches with no projections; and the car op-
erating buttons 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. BEach door
or gate shall be provided with a door or gate electric contact to prevent
the movement of the car unless the door or gate is within 2 inches of
heing in the fully closed position. Exception. The door or gate electric
contact is not required to prevent the operation of the car when being
moved within the leveling zone.

1. Gates shall be of the horizontal sliding collapsing type or vertical
sliding type. Collapsible type gates when fully closed shall reject a balt 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 bot-
tom. Vertical sliding gates shall be of hardwood or metal and shall reject
a ball 3 inches in diameter, and shall be designed to withstand a lateral
force of 100 pounds concentrated at the center of the gate without de-
flecting the gate past the line of the threshold, and a force of 250 pounds,
without forcing the gate from the guides.

2. Collapsible type gates shall not be power opened.

3. Doors shall be of the horizontal or vertically sliding type. There
shall 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 single panel shall exceed 6 inches in width and shall be laminated
or wire glass.

(c) Vertically sliding car doors or gates shall be counterbalanced from
two gides. Balance (counterweight) weights for vertical operating doors
or gates shall 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 shall be so constructed as to retam the weight if the suspension
member fails.
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(d) Car door or gate eleciric contacts shall be positively opened by the
movement of the door or gate and shall be maintained in the open posi-
tion and shall be so located that they are not readily accessible from
mside the car.

History: Cr. Reglster, October, 1964, No. 106, eff. 11-1-64; 1. and recr, (1} (c), Register,
September, 1967. No. 141, eff. 10-1-67; am, (1) (e}, Register, October, 1970, No. 178, eff. 11-
1-70.

Ind 4.36 Freight elevator hoistway landing entrance openings.
Every freight elevator entrance opening in the hoistway enclosure shall
be protected with a door or gate and when closed shall guard the opening
as outlined in Wis, Adm. Code section Ind 4.37 and Ind 4.38.

History: Cr. Register, October, 1964, No. 106, eff. 11-1-84.

Ind 4.37 Freight elevator hoisiway landing gates. (1} ExXIsTING IN-
sTaLLATIONS. (a) Hoistway landing gates where provided shall conform
with the requirements outlined in this subsection. (See Wis. Adm. Code
section Ind 4.38 for 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 full-automatic at terminal landings or balanced 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 constructed and
l?catgd that it cannot be easily reached from the floor when the gate is
close

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

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 electric contacts and locks or interlocks.

4, Where electric contacts are provided on the hoistway landing gates,
the lock or latch and contact shall be so arranged as to insure the gate
being in a position to be locked or latched before the contact is closed.

5. Hoistway landing gaté eleciric contacts shall be opened by the
movement of the dgate 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 contacts
and locks or interlocks on all elevators having an electric brake.

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

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

a. Exception. On hand elevators where doors are used, the doors shall
be equipped with self-acting locks designed to preveni opening the
doors from the landing except by means of a key.
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9, Every full-automatic gate shall be fully closed when the car has
traveled a distance of not more than 8 feet from the landing.

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

(2) GATE CONSTRUCTION. EXISTING INSTALLATIONS. (a) Every hoistway
landing gate shall be so constructed and guided as to withstand a lateral
force 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 or without causing it to break
or be permanently deformed.

1. Slats or bars when used shall be spaced not more than 3 inches
apart.

8, Exception. A b-inch gate opening will be permitted 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 pro-
vided 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: Whera overhead rails are used on cars, center slots or openings in the hoistway gates
will be permitted to ailow passage of the trolley.

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

a. Exception 1. At landings where conditions require more space to
secure sufficient headroom, a clearance of not more than 20 inches be-
tween the bottom cross member and the sill when the gate is closed will
be permitted.

b. Exception 2. At basement landings where conditions will not per-
mit a standard gate a clearance of not more than 30 inches between the
bottom cross member and the sill when the gate is closed will be permit-
ted 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. Ewvery gate guide post or track shall be securely fastened to the sup-
porting wall or structure in such a manner to withstand the lateral pres-
sure applied to the gate as specified in subsection {2) (a). The use of
wood plugs and/or metal expansion bolis in brick, tile or plaster walls
for fastening guide posts or track is prohibited.

6. Every gate shall he properly balanced and hung with substantial
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 -construetion that the counterweight will be retained if the sash
cord, cable or chain breaks. .
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(3) GaTes. NEw iNsTaLLATIONS, {a) Hoistway landing gates shall con-
form with the requirements outlined in this subsection.

Note: For fire-resistive conatructed hoistways see Wis. Adm. Code section Ind 4.10 (2)
(b), (c) and (d) and section Ind 4.38 (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 contacts and locks or interlocks.

2. Where the car speed exceeds 50 feef per minute; gates shall be not
less than 5% feet in height and shall be of the balanced type eqmpped
with electric contacts and locks or interlocks.

3. Hoistway landing gates are prohibited on elevators where the car
speed exceeds 100 feet per minute,

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

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

b. Hoistway landing gate electric contacts shall be positively opened
by the movement of the gate and shall be maintained in the open posi-
{:ioz:i and shall be so located that they are not readily accessible from the
anding.

¢, Where electric contacts are provided on hoistway landing gates; the
lock or latch and contact shall be so arranged as to insure the gate being
in a position to be locked or latched before the contact is closed.

5. Hoistway landing gates located at an opening in an outside wall
shall 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 for hand-operated eleva-
tors and shall be of the vertically sliding type, semi-automatic operation
at each landing and full-automatic at terminal landings.

(4) GATE coNsTRUCTION. NEW INSTALLATIONS. (a) Hoistway landing
gates where provided shall be constructed to conform with all require-
ments in this subsection, as outlined.

1. Hoistway landing gates shall be so constructed and guided as to
withstand a lateral force 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 forcing the gate from its guides or without
causing it to break or be permanently deformed.

2. The net width of an openiﬁg between wood slats or bars shall not
exceed 2 inches.

a. The bottom cross 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 not greater than 2 inches.

a. Bach gate panel shall be-provided with guide shoes secured to the
gate frame in such a manner that pressure on the gate from the landing
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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 with-
stand the lateral pressure as applied to the gate as specified in subsec-
tion (4) .{a} 1. The use of wood plugs and/or metal expansion bolts in
brigk, tile or plaster walls for fastening guide posts or tracks is prohib-
ited.

5. Every gate shall be properly counterbalanced from 2 sides and hung
with substantial sash cord, flexible cable or chain over pulleys not less
than 3 inches in diameter.

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

History: Cr. Register, October, 1964, Neo. 1086, eff. 11-1-64.

Ind 4.38 Freight elevator hoistway landing deors. (1) Existing
INSTALLATIONS, (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 un-
less the car is at the landing. This lock shall be so constructed and lo-
cated that it cannot be easily reached from the floor when the door is
c(lo)s%d. For elevatois equipped with an electric brake see subsection (1)

a) 5.

2. Where electric contacts are provided on hoistway landing doors, the
lock or latch 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 electric contacts shall be positively opened
by the movement of the door and shall be maintained in the open posi-
};iol:l:and shall be so located that they are not readily accessible from the
anding.

4. On hoistway landing doors, where the glass 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.

5. Every hoistway landing door shall be brovided with electric con-
%}aCtlf and approved locks or interlocks on all elevaters having electric
rakes, :

8. Full automatic doors at terminal landings are prohibited where the
car speed exceeds 100 feet per minute.

7. For every freight 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 securely fast-
ened cover. (See a. below for exception.)

a. Exception. Where keys are of special design for opening the
hoiistway doors and their operation cannot be duplicated with common
tools.
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b. The emergency operating key for unlocking hoistway doors shall be
located adjacent to the lowest landing or be on the premises and made
readily available by the building owner or an authorized representative,
The key shall be kept in a receptacle having a breakable red cover. The
receptacle shall be clearly marked “Fire Department and Emergency
Use Only.”

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

9. Suspension means and their connections for vertically siiding bi-
parting counterbalanced doors and for the counterweights of vertically
sliding counterweighted doors, shall have a factor of safety of not less
than 5. Fastenings shall be provided to prevent the detachment or dis-
lodgment of counterbalancing weights of doors.

10. Each door panel 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 panel, without causing the panel to break or to be perma-
nently deformed.

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

1. Where a 1-hour, fire-resistive constructed hoistway is required all
hoistway landing doors or fire shutters shall have a minimum fire-resis-
tive rating of % hour, Wood doors of solid flush type 13 inches thick are
acceptable.

2, Where a 2-hour, fire-resistive consiructed hoistway is required all
hoistway landing doors or fire shutters shall have a minimum fire-resis-
tive rating of 1%4 hours. The doors shall be marked or identified to indi-
cate that the entrance construction meets the fire rating requirements.
These identifying marks may be labels or certifications based on tests
submitted from a recognized testing laboratory. ‘

3. Where a fire-resistive constructed hoistway is required and
hoistway landing gates are provided; each entrance opening shall be pro-
vided with an approved fire door or shutter which shall be equipped to
close automatically in case of fire (see Wis. Adm. Code section Ind 4.10).

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

5. Hoistway landing doors shall be equipped with electric contacts and
locks or interlocks as outlined in this subsection.

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

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

¢. Where interlocks are provided they shall eonform with all require-
ments outlined in Wis. Adm. Code section Ind 4.32 (2) (a).
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6. Hoistway landing door electric contacts shall be positively opened
by.the movement of the door and shall be maintained in the open posi-
},imlli and shall be so located that they are not readily accessible from the
anding,

7. Where electric contacts are provided on hoistway landing doors, the
lock or latch 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 constant
force of 250 pounds applied at right angles to and at approximately the
center of the panel, without causing the panel to break or be perma-
nently deformed.

1. Single or multi-section vertically sliding doors shall be so counter-
weighted and vertically sliding, bi-parting counterbalanced doors shall
be s0 counterbalanced that they will not open or close by gravity.

2, Suspension means and their connections, for vertically sliding hi-
parting counterbalanced doors and for the counterweights of vertically
sliding counterweighted doors, shall have a factor of safety of not less
than 5. Fastenings shail be provided to prevent the detachment or dis-
lodgment of counterbalancing 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-shear-
ing, non-crushing member to provide a space of not Iess than % 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 prohibited. Center latches
are prohibited. :

4., Manually operated vertically sliding bi-parting' counterbalanced
hoistway doors on elevators which can be operated from the landings
shall be provided with pull straps on the inside and outside of the doors.

5. Horizontal sliding doors shall conforrn with the requirements of
Wis. Adm. Code Ind 4.31 (1) (¢) 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, vision panels
shall conform with the requirements as described in this subsection.

a. The total area of any single panel shall not be less than 25 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
shali be of fire-resistive material and of substantial construction.

c. Panel openings shall be glazed clear wire glass not less than % inch
t};ic}l: a(rild shall be substantially flush with the surface of the landing side
of the door, .

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

7. For every new freight elevator with counterbalanced doors and
every car switch controlled elevator equipped with horizontally sliding
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doors 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 securely fastened cover, (See a. below for
exception.)

8. Exception. Where keys are of special design for opening the
hoistway doors and their operation cannot be duplicated with common
tools.

b. The emergency operating key for unlocking hoistway doors shall be
located adjacent to the lowest landing or be on the premises and made
readily available by the building owner or an authorized representative.
The key shall be kept in a receptacle having a breakable red cover. The
rUece%:afle shall be clearly marked “Fire Department and Emergency

se Only.”

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 landing doors
for every automatic or continuous pressure push button controlled ele-
valiior installed with horizontally sliding or swinging doors outlined as
follows:

a. Single hoistway—at each floor.

b. Multiple hoistway—the lowest terminal and the landing door im-
mediately above it.

¢. All emergency key openings shall be provided with a securely fast-
ened cover. (See d. below for exception.)

d. Exception. Where keys are of special design for opening the
hoi?tway doors and their cperation cannot be duplicated with common
tools.

e. The emergency operating key for unlocking hoistway doors shall be
located adjacent to the lowest landing or be on the premises and made
readily available by the building owner or an authorized representative.
The key shall be kept in a receptacle having a breakable red cover. The
%ace;gatl:le shail be clearly marked “Fire Depariment and Emergency

se Only.”

9, An elevator installed in a singie blind hoistway shall conform with
Wis. Adm. Code section Ind 4.31 (10).

(c) Ewery elevator shall have an access provided to its related
hoistway at the lowest landing as required in section Ind 4.31 (6) (c) for
purposes of emergency, inspection, maintenance or repairs.

1. Where additional access to hoistway is provided, such access shall
be by a hoistway unlocking device as specified in section Ind 4.31 (6)

(c}.

(d) An elevator instailed in a single biind hoistway shall conform with
Wis. Adm. Code section Ind 4.31 (10).

History: Cr. Register, October, 1384, No. 106, eff. 11-1-64; r. and recr. (1) (a) 7., and cr.
{2) (c) and (d), Register, October, 1970, No., 178, eff. 11-1-70; am (1) (a) 7. a., r. and recr.
(2) (b) 7.,and 8. c. and d., and cr. 8. ¢., Register, May, 1971, No, 185, eff, 6-1-71; am, {1} (a) 7
b, (2} (b} 7b and 8e, Register, Qctober, 1878, No, 274, eff, 11-1-78,
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Ind 4.39 Power door operation. New installations, (1} (a) Power
operation of horizontally sliding car 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 of the car door shall occur only when the car is stop-
ping, or is leveling, or is at 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 level 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 automatically self-closing type, and faces a
manually operated or self-closing 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
forces necessary to prevent closing of a car door or gate from rest shail be
not more than 3¢ 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 adja-
cent hoistway door in the event that the car door is obstructed while
closing. Where the hoistway door-and the car door are closed in such a
manner that stopping either one manually will stop both.

. (2) Power operation of vertically rising or vertically bi-parting
hoistway doors or gates shall conform with the requirements outlined 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
is stopping or is leveling, or is at rest.

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

3. 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 8 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-closing hoistway door, the closing of the car
door or gate shall not be initiated unless the hoistway door is in the
closed 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.

1. Exception. The continuous pressure operation shall be overridden
by an automatic operation as specified in Ind 4.95 (1) (d).
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{c) The operation of the closing means shall not close the hoistway
door or gate or car door or gate when the elevator is at any other landing.

{d) For elevators having more than one hoistway opening at any land-
ing 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
means at a landing shall close only that hoisiway door or gate and the car
door or gate at the side where such means is located.

(e) Power-operated hoistway landing gates shall be not less than 5'/2
feet in height.

Hiatory: Cr. Register, Octobar 1064, No 108, eff, 11-1-84; cr. (2) (h) 1, Reglster Cctobser,
1976, No. 250, eff, 11-1-76. .

Ind 4.41 Factors of safety for cables. New and existing installa-
tions. (1) The factor of safety based on static loads for cables for passen-
ger and {reight elevators shall be not less than the values given in Table
8 corresponding to the contract speed of the car,

TABLE 8
FACTORS OF SAFETY FOR HOISTING CABLES

Car Speed in Feet Per Minute Elevators
80 or 1888 .iesisiiennn. 7.60
100 796
: . 8.60

9.20°

9.75

10.26

10,70

. . . 11.00

10 T 11.25
900.... S e semansesessegteoesisins . 1145

Note: Intermediate car speeds and factors of safety can he obtained by interpolation,

(a} Unless the ultimate strength and material of a cable are known,
Ehe load shall be limited to the load allowed for an iron cable of the same
iameter.

(b) No car or counterweight cable shall be repaired or lengthened by
splicing.
History: Cr. Register, October, 1964, No. 106, 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 hereafter in-
stalled a metal sign bearing the following original data:

CABLE SPECIFICATIONS
Number of Diameter in Rated Ultimate Date of
Kind of Cable Cables Inches Strenéth Installation

Hoisting

Register, October, 1978, No. 274
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(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

Diametet of ‘Cables. ... rissonss
Materia! and Type of Cable
Rated Ultimate Strength

Date Installed

History: Cr. Register, October, 1964, 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, or
other deterioration, the strength has decreased more than 25% of the
manufacturers rated strength of the cable. When for any reason it be-
comes necessary to renew one or more cables of a group supporting 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 cables shall have not less than 2 hoisting cables.

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

(213 Every traction elevator hereafter installed shall have not less than
4 cables.

(a) Exception. For 2 to 1 roping where the capacity does not exceed
2500 pounds and the speed does not exceed 100 feet per minute 3 cables
may be used. ' '

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

(3) Hoisting cables less than % inch in diameter shall not be used for
power elevators.

Register, October, 1978, No. 274
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(4) The number of hoisting cables shall be determirt?{ by using
the factor of safety in Wis, Adm. Code section Ind 4.41 {1) Table 8.
The computed load on the car-hoisting cables shall be 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 ear counterweight, if any.

Histery: Or. Register, October, 1964, No, 106, eff, 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 ecable on the sheave
or 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. Repgister, 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 car 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 he readily visible.

(a) Cable fastenings shall be individual tapeved babbitted sockets,

{(b) The car ends, or the car or counterweight dead ends where
multiple roping is used, of all suspension cable traction type elevators
shall be provided with shackle rods of a design which will perimit
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 cither cast or forged gbeel providing
that where the rope socket and the shaclde rod are in one piece (unit
construeted), the entire fastening shall be of forged steel.

(d) Where the shackle rod is separate from the vope socket, the
shackle rod shall be forged or rolled steel and the fastening between
the two parts shall 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 threaded, the length of the threaded
engagement of the rod in the socket ghall be not less than 132 times
the root diameter of the thread on the rod, and a cotter pin shall in
-addition be provided to vestrict the turning of the rod in the socket
and prevent unscrewing of the connection in normal operation.

(e) Cast or forged steel eable 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.

() Cable sockets shall be of such sfrength that the cable will
break before the socket is perceptibly deformed.

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

(j) Where a cable ig fastened in a socket, the strand endg of the
cable shall be separated and turned in toward the center. The portion
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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 gtrands shall be visible above the sur-
face of the babbitt after the socket is poured,

1. Only babbitt-metal free from dross shall be uged fo secure
cable 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 lesg than the diameter
of the cable.

(k} The cableg of every drum type elevator hereafter installed
shall have at least one and one-half turng on the drum when the car
is at either the bottom or fop landing, Thig 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 babbifted sockets,

History: Or. Register, October, 1964, No., 108, eff. 11-f-64.

~A Tnd 448 Warning chains; new and existing installations. Warning
chaing shall be hung within 2 inches from the edpe 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
b feet below the plaiform and spaced not more than 5 inches apart,

(1) Fwxception. Where holgtway landing doors with electric con-
t}actsfor interlocks are provided.

Ve A4y 4

Ind 452[ Capacity and loading of elevators, (1) Every passenger
elevator hereafter insialled shall have a minimum rated load in
pounds based on net inside platform avea, and the contract load
shall not be less than that given in Table 9. The net inside platform
aren shall be the product of the inside distance between the ingide
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.

TABLE D

MAXIMUM INSIDE NET PLA'I‘FOR,M ARHAS I'OR THE
VYARIOUS RATED LOADS

. Lozding of Car
Effective Platform Area Rated Capacity | Per Square Foot
Stquare Feat in Pounds

700 ki

1000 T4

1200 T8

1500 9

2000 33

2500 a7

2000 90

3600 93

4000 95

4500 97

5604 98

65000 103

3000 108

10000 114
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INSIDE NET PLATFORM ARBAS FOR PASSENGER ELIVATORS 7

(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:

(a} Class A, General freight loading. Where the load is distributed,
the weight of any single piece of freight or of any single hand truck
and its load is not more than 4 the rated load of the elevator, and
the Ioad is handled on and off the car platform manuvally 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. Moilor-vehicle loading. Where the elevator is used
solely to carry automobile trucks or passenger automobiles up to the
rated capacity of the elevator. For this class of loading, the rated
load shall be based on not less than 50 pounds per square foot of
mnsgide net platform area,

(e) Class C. Industrial truck loading., Where the load is carried in
trangit 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 %4 the rated load of the elevator. For thig class of loading
the following requirements shall apply:

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

2. The weight of the loaded industrial trueck 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 exceed the rated load when the indus-
trial truck ig also carried.

(3) No cast iron shall be used in the construetion of any member
of the car frame or platform, subjeet to tension or bending except for
compensating cable anchorages, releasing carriers and guide shoe
stands,
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(4) If there is a railroad 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 securely
welded, bolted and/or riveted and braced. Welding, where uzed, shall

meet the requirements of the industrial commission.

Note: See Wis, Adm. Code section Ind 4,56 for Guide Rails and Supports;
Stresges and Deflections,
History: Cr. Reglster, October, 1964, No, 108, eff, 11-1-64,

Ind 4.53 Capacity and data plates, New and existing installatfons,
(1) PASSENGER ELEVATORS. There shall be a metal plate which shall
be located in a 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 shall 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) TFREIGHT ELEVATORS. A metal plate with stamped or raised let-
ters not less than % inch in height, stating the contract 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 car crosshead of each power elevator hereafter installed
bearing the information outlined as follows:

{(a) The total weight of the complete car, ineluding the safeties
and al! auxiliary equipment attached to the car.

(b) The contract load and speed. 1/
{c)} Cable data, as required in Wis, Adm, Code section Ind 4.42 (1)

(d) Manufacturer’s name, and date of installation.
History: Cr, Register, October, 1164, No, 10§, eff, 11-1-64.

Ind 4.54 Struetural 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 \requirements outlined in this subsection. (See also section Ind
4.527)

(a) Bolts, where used through sloping flanges of structural 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 seaf
on beveled washers,

(2) The design siresses in the car-frame and platforni members
and their connections based on the static load imposed jupon them
shall not exceed the stresses permitfed by chapter 58 Wis. Adm.
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Code, chapters 59-59, Building and Heating, Ventilating and Air
Conditioning.

TABLE 10

MAXTMUM ALLOWARBLE STRESS IN CAR-FRAMH AND PLATFORM
MEMBERS AND CONNECTIONS FOR STEELS

‘Max. Stress
Memher Pype of Stress Lbs, Per Area Basis
8q. Inch
Car Crosshead . ... _. __..___. Bending 12,500 Gross Section
Car-Frame Plank Normal Loading __ -t Bending 12,500 Gross Seetion
Car-Frame Plank Buffer Reaction_ ._ - | Bending 25,000 Gross Section
Car-Frame Uprights (Stiles)__.__________ Bending plus
Tension 15,000 Gross Seetion
R ) 18,000 Net Section
Hoisting-Rope Hiteh Shapes. . _..__._ Bending plus
Tension 8,000 Net Section
Platform Framing_ __ . _.___ . ___._.__ Bending 12,500 Gross Section
Platform Stringeta .. .o Bending 16,000 Gross Section
Threaded Brace Rods and Other Tension ,
Members except Bolta. __ . _________.__ Tension - 8,000 Net Section
Bolts_ . _ e -| Tension 7,000 Net Bection
Bolts in Clearance Holes_ .. ___.___..___. Shear 7,000 . Actual Ares in
Shear Plane
Bolis in Clearance Holes__ ____ .1 Bearing 15,000 Gross Section
Rivets or Tight Body-fit Bolis_ -\ Shear 10,000 Actual Area in
Shear Plane
Rivets or Tight Body-fit Bokts. ________. _ Bearing 18,000 Groges Section
Any Framing Membher, Normat Loading__.| Compression 14,900 —-? (ross Section

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

(a) For crosshead—I1/960th of the span.
(b} For safety or ear frame plank—1/960th of the span.

(¢) For platform frame members—1/960th of the span.

History: Cr. Register, October, 1964, No, 106, eff, 11-1-64; am, (1) intro.
par. and (2) intro. par., Reglstel, Decembel, 1970 No. 18[3 eff, 1-1-71.

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

(a) Guide rails, brackets, elips, fish plates and their fastenings
shall be of steel {o conform with the requirement ag follows:

1. Rails, brackets, fish plates and rail elips shall be made of open-
hearth gteel or its equivalent having a tensile strength of not less
than 56,000 pounds per square inch and having an elongatlon of not
less than 22% in a length of 2 inches.

Regigter, December, 1970, No. 180
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(2) Guide rails shall conform to the nominal weights and dimen-
sions shown in Figure 4,55 and Table 11,

FIGURE 455

ELEVATOR GUIDHE RAILS

TARLE 11
T SECTION RAIL

Norminal Welght _ Nominal Dimension in Inches

Per Foot in Lb. A B . C D E
8 2% 314 % 13 P
T 855 ny % 134 %
B 12 314 B 5% 134 5%
15 314 5 5% 1% “
1834 41 514 71 14 ¥
2214 4 514 13 2 %
80 5 1374 1Y 21 Y

(3) The joints of metal guide rail shall conform to the require-
ments as outlined in fhis subsection,

(a) The ends of the rails shall be accurately machined with a
tongue and matching groove centrally 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 diamefer of the bolt
for each size of guide rail shall be not less than specified in Table 12,

TABLIZ 2

MINIMUM THICKNESS OF FISH PLATES AND MINTMUM
DIAMEBTER OF FASTENING BOLTS

Nominal Weight of Guide Minimum Thickness of Minimum Diameter of
Rail in Pounds Per Foot Figh Plates in Inches Bolts in Inches
8 9 kg
11 ﬁ,g %
12 6 &
15 s 5e
1834 i 3
2234 % %4
a0 e q

(e) Guide rails shall have ﬁﬂished guiding surfaces.

(4) The top and bottom ends of each run of guide rail shall be so
loéated 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.

(5} Steel plates or other structural shapes shall be mounted under
and fagtened to the bottom ends of car guide rails where gafeties
are used.

{6) The guide rails of power elevators shall not be used to support
the overhead machinery, .

(a) Faception. Governors.

History: Cr. Register, October, 1464, No. 106, eff, 11-1-64; am. tables
il and 12, Register, October, 1970, No. 178, eff, 11-1-70.

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 horvizontal forces imposed on the rail dur-
ing loading, unloading or running, calculated without impact, shall
not exceed 15,000 pounds per square inch bagsed upon the class of
loading; and the total deflection shall not exceed 4 inch.

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

(8) 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-
welght per pair of guide rails, including the weight of any compensai-
ing ropes or chains and of any traveling cables suspended therefrom,
shall nof exceed the maximum specified in Figuve 4.58 for the size of
rails and the bracket spacing used, Where conditions require greater
bracket spacing the guide rails shall be reinforced or a larger size
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rail used providing the reinforced or larger rail ig of equal strength
per pair of guide rails to conform with the requirements of Fig-
ure 4,566,

FIGUREH 4.G6

MAXIMUM WEIGHT OF CAR WITH RATED LOAD
OR OF COURTERWEIGHT WITH SATETY
FOR A PAIR OF GUIDE RAILS

52,000 —~— .
50,000 |
I~ : '
48,000
44,000 Jox
' \Q"‘I{
40,000
1 \\
36,000 <
32,000 — % 32,000
30,000 22,5 ¥ .
-..?4.1
8,000
28,0 y
]
24,000 )i -
21‘000‘ 18.5 RAiIL 1] 22000
20,000 J S
: 18,000
18,700 Hs, 000 15% RaIL
T —
|
12,000 |-4a- &€ ) LY [ 12,000
19, 0[00 1% RAl I e 3.000
8,000 |—14 | ,OOO
15,500 P
f b RAIL 4,000
4,000 —
el 2,300
)
a 5 8 7 8 9 10 " 12 13 14

BRACKET SPACING IN FEET
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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 COUNTERWERIGHTS WITHOUT SAFETIES

Weight of Counterweight Nominal Weight of Guide Meximum Bracket Spacing
in Pounds Rail in Pounds Per Tood Without Reinforeement in Feet
15,000 g 16
27,000 s 11 16
29,000 12 16
40,000 15 16
56,000 1812 18
80,000 221z ) 16

(a) Intermediate tie brackets, equally spaced shall be provided
hetween counterweight guide rails at intervals as specified in Table 14,

TABLE 14
INTHRMEDIATE TIE BRACIKETS

Nominal Distance Between Fastenings to }
Building Structure in Feet Number of Intermediate Tie Brackets
0 to 12 it
12 to 14 1
14 to 16 2

Higtory: Cr., Reglster, Octobher, 1964, o, 106, eff. 11-1-84; am. flgure
4.56 and table 13, Register, October, 1970, No. 178, eff. 11-1-70,

Ind 4.57 Fastening of guide rails, New fustallations, (1) Guide rails
shall be secured to their brackets by clips or by holts which shall con-
form with sections Tnd 4.57 (1!) %) and (b) or by welding which shall
conform with seetion Ind 4.52 {(5). '

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

TABLE 16

MINIMUM SIZE OF RAIL-IFASTENING BOLTS

Nominzl Weight of Guide Rail Minimum Diameter of Bolts
in Pounds Per Foot In Inches

8 S
11 f
12 54
Ig% 34
i 3
2214 g//i’
30 8

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

(4) The building construction shall be adequate to support the
guide rails and their brackets in accordance with the requirements
outlined in this subsection.

Register, December, 1970, No. 180
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(a) Safely withstand the application of the car safety when stop-
ping the car at governor tripping speed with its rated load or applica-
tion q,f the counterweight safety at governor tripping speed.

(b) Withstand the forces specified in Wis. Adm. Code section Ind
4.56V(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. i

(6) Fastenings shall be by means of metal inserts, expansion bolts,
or by through bolts in the beams or walls and ghall conform with the
requirements of Wis, Adm. Code section Ind 4.56 \(2).

(a) Expansion bolts shall not be uised unless the wall or beam
congtruction is such as fo rigidly and permanently hold the fastenings
in place,

(b} Through bolts shall be backed on the outside of the wall or
beam with a metal plate to adequately distribute the load.

Histery: Cr. Register, October, 1364, No, 106, off. 11-1-64; am, table 15
in {2), Register, October, 1970, No. 178, eff, 11-1-70; am. (1), intro. par.,
Register, December, 1870, No, 180, eff. 1-1-T1,

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

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

TABLE 1§

Minimum Diametar

Diameter in Inches of Cables in Inches of
Drums and Sheaves

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

Ind 459 Machinery. General requirements. (1) The factor of safety
to be usged 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) Eight (8) for steel, bronze, or for other metals having an
elongation of at leagt 14% in a length of 2 inches.

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

Noie: The load to be wsed in determining the facior of safety shall be the
resultant of the maximum tengions in the cables (ropes) leading from the
sheave or drum with elevator at rest and with rated load in the car,

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

Register, December, 1970, No, 1890
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(3) A fillet shall be provided at any point of change in the diam-
eter of driving-machine shafts and sheave shafts to prevent excessive
stress 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 hougings for elevator machines shall have openings so
located as {o permit proper inspection of the gears, and gear spider
fastenings.

(a) Fwception. A gear housing cover that iz not integral with the
bearing cap, does not require gaskets to prevent oil leakage, and is
not to exceed 8¢ pounds in weight, will be acceptable in lieu of sub-
section (4).

(6} The motor drive on geared traction elevators shall be directly
conmnected to the gearing provided and mounted on continuous steel
or cast iron hed plates.

(a) Egxception. BExisting drum type machines, hydraulic elevators
.and new installations of winding drum machines ingtalled in compli-
ance with the requirements of Wis. Adm. Code section Ind 4.61.

History: Cr. Reglater, Qctober, 1364, No. 108, off, 11-1-64.

Ind 4.60 Prohibited installations, (1} NEw AND EXISTING INSTALLA-
“TroNS, (a) Freight elevators shall not be used for transporting
passengers.

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

1. Exeception, Oil hydraulie elevators,

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

(d) Continuous pressure button operation from the landings shall
not be used for passenger elevators,

(e) Emergency hoistway landing door and/or car gate contact by-
pass switeh or swiltches are prehibited.

(f) Drum type freight elevator installations equipped with a
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
cluteh or rope grip deviees, belts to improvised rope wheels, or any
similar device, shall be installed on any hand elevator unless all
reguirements for power elevators are complied with,

(h) Floorless elevators and dumbwaiters, Elevators and dumbwait~
ers without platforms are prohibited,

(2) NEw INSTALLATIONS. (a) There shall be not more than 2 en-
trances to any passenger or freight elevator car.

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

1. Exception. See Wis. Adm. Code section Ind 4.82 special require-
ments,

(c) Sidewalk elevator installations are prohibited. (See Wis. Adm.
Code section Ind 4.81 for grade level elevators.)

Register, May, 1971, No, 186
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(d) Winding drum machines are prohibited, except as indicated in
Wis. Adm. Code section Ind 4.61.

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

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

(g) Continuous pressure push button operation elevators shall not
have a contract 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 story of
travel, and not to exceed 14 feet.

(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.

{(n) A platform or equipment not required for the operation of the
elevator shall not be located above the top of any elevator car.

History: Cr Regisler, Octoher, 1964, No. 106, eff. 11-1-64; cr. (1 (h),
r, and recr, t) (i), Reglster Septembel 196’.’ No, 141, eff 10-1-67;
(2} (n), Register, October, 1970, No, 178, eff, 11—1—70 am. (1) (e), Reg-
isgter, Ma.y, 1971, No. 185, eff, 6-1-71.

Ind 4,61 Winding dvum machines, (1) Winding drum machines shall
be used for freight elevators only; shall not have counterweights; and
shall be limited to a capacity not to exceed 2,500 pounds, The speed
;ha{}l not exceed b0 feet per minute and the fravel not to exceed 36

eet.

(2) Ewxception, Material handling elevators.

History: Or. Register, October, 1964, No. 106, eff. 11-1-64; r. and recr.
Reglster, Septomber, 1967, No. 141, eff. 10-1-6 87,

Ind 4.62 Slack cable devices, Slack cable switches, (1) Every drum
type power elevator with a mechanical brake shall be provided with
a mechanical slack cable device which will automatically stop the
machine in the event the hoist cables loogen or break.

(2) A slack cable switch ghall be provided for every drum type
power clevator equipped with an electric brake which will automati-
cally shut off the power and stop the machine in the event the hoist
eahles Ioosen or break. This switch shall not reset automatically when
the glack in the cable is removed.

History: Cr. Reglgter, October, 1964, No. 106, eff. 11-I1~64,

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

_ Bwxception. Electric oil hydraulic elevators,

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

(b) Final limit switches shall be located in relation to oil buffers
go 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 automatically from the elevator driving-
machine motor and brake after the car has passed the terminal land-

Regisler, May, 1971, No, 185
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ing. For spring buffers, the final limit switches shall be opened before
the buffer is engaged.

(¢) Final limit swilches shall be mounted to the guide rails and
directly operated by a cam attached to the car, The eam shall be of
sufficient length to maintain the switches in the open position to the
extreme car travel, ‘

(2) Every power elevator hereafter installed shall be equipped with
directional limit switches at each terminal of travel. These switches
shall function independently of the operation of the floor selector
stopping devices; and operated by the movement of the car and shall
stop the car approximately level at each terminal landing.

(a) Where final limit switches are not required, divectional limit
switches shall be mounted to the guide rails and directly operated by
a cam attached to the car. :

(3) Every drum type elevator machine shall be equipped with an
approved machine aufomsatie terminal stopping device which will
automatically stop the machine in the event the car over-travels either
of the terminal landings.

(a) For alternating current drum type elevator machines here-
after installed, the terminal stopping device as outlined in sub-’
section (8) shall also open the electric ecireuit to the motor and
brake, This device shall be in addition to the final limit switches
required in Wis. Adm. Code section Ind 4.63 (1).

History: Cr. Regigter, October, 1964, No. 108, eff, 11-1-64. r, (3);
renum, (4) tc be (3), Register, December, 1947, Na. 144, eff. 1-1-68

Ind 4.64 Car safety devices, (1) An approved car safety device capa-
ble of stopping and sustaining the car with contract load in the down
direction shall be attached to every elevator except:

{(a) Freight elevators which travel not more than 10 feet.

(b) Direct lift plunger elevators.

(c) Exisfing carriage type olevators which travel not more than
18 feet. '

(2) For speeds greater than 125 feet per minute a Type B (slid-
ing type) or a Type C (combination instantanecus and oil-buffer) car
safety device shall be required.

(3) Every car safety device shall be attached to and located within

or below the lower members of the car frame (safety plank). The
gripping surfaces of a car or counterweight safety device shall not
be used to guide the car or counterweight. Safeties shall be applied
mechanically and shall be so designed that on their applieation the
forees which provide the stopping action shall be compressive forces
on each side of the guide rail section. :
"~ (4) Multiple car safeties may be used subject to the approval of
the industrial commission providing the lower safety shall be capable
of developing not less than 14 of the force required to stop the entire
car with rated load and the duplex safeties shall function simulta-
neously; these safeties shall be of the “B” type,

(6) Counterweight safeties, where required, shall meet the require-
ments of car safeties. (See Wis. Adm. Code section Ind 4.20 (8).)

(6) Every drum or idler sheave which is underneath the car and is
used to actuate the car gafety device shall be so guarded to prevent
the eable leaving the drum or sheave and shall be securely fagtened
directly to the car frame or by means of metal brackets,

Register, May, 1971, No, 185
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(7) A cutout switch shall be provided on the car safety device of
every elevator hereafter installed, which shall remove the power from
the driving-machine-motor and brake; at the initial movement of the
safety device before or at the time of application of the governcr.

(8) Car safety devices shall be identified and classified on the basig
of performance characteristics after the safety begins to apply pres-
sure on the guide rails as outlined in this subsection.

(a) Type A Safeties. Instantaneous type safeties shall be limited to
elevators where the contract speed does not exceed 125 feet per minute,

Note: Type A safeties develop a rapldly Increasing pressure on the gulde
ralls during the gtopping interval, the stopping distance belng Ingtantaneors
to the Inherent design of the safety. The operating force is derived entirel
from the mass and the motion of the car or the coantersweight being stopped,
These safetles apply pressure on the gulde rails through eccentric dogs or
rollers without any flexible medium purposely introduced to limit the retard-
ing foree and increase the stopping distance,

{(b) Type B Sofeties, Shall be provided where the contract speed
exceeds 125 feet per minute., The gafeties shall when operated, stop
the fully loaded car within the maximum stopping distances as speci-
fied in Table 17 of this section on the basis of the governor ‘tripping

speed.
TABLE 17

MAXIMUM S$TOPPING DISTANCES —TYFIlI BE CAR SAFETIES
WITH RATED LOAD

Stopplag Distance in Feet—Inches
Maximuin
Rated Speed in Governor Wedge-Clamp Safety*
Ft. Per Minute Tripping Speed §———————--———| Flexible Guide-Clamp

in ¥t Per Min. Gradual-Wedge-Clamp Safetyts
Safeby¥* .

0 to 126 1756 6- 0 1- &

150 210 6~ 1 I~ 4

176 250 i- 2 1- 7

200 280 6~ 8 1-10

226 308 6~ b 2-0

250 337 8- 8 2- B

300 395 6-11 2- 9

350 452 7 & 8- 4

400 610 T-10 4- @

460 6568 8- 3 4-10

500 626 8-10 - 8

600 740 $-11 LT-1T

700 855 11- 1 9-10

800 . . 970 12- 4 12— &

P llf’ote: B safeties of the sliding type are divided Into 3 clagses outlined as
ollows: S :

* Wedge-~clamp 18 one where the wedges are applied agalnst the ralls
through the unwinding of a cable-operated drum, and threaded screws, and
the connections between the safety drum and the safety wedges are rigid
and no elastic member is provided in the jaw assembly. Travel of the
wedges Increases the pressure on the jaws,

** Gradual-wedge-clamp Is similar in desigh and econstruection as the
wedge-clamp safefy except that an elastic member such a¢ spring or springs
are provided on the safety device to obtain a predetermined constant retard-
ing force, . .

«*# Plextble-guide-clamp, Safeties of this type have vertical stiding wedge-
type Jaws, -in which the retarding force iy derived from the proportional
to the pressure exerted by the compression of spring or springs, directly
applying the jaws to the ralls. The retarding for¢es are reasonably uniform
after the safety is fully applied.

Register, May, 1971, No. 185
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(¢) Type C Sofeties. (Combination instantaneous and oil-buifer
safety) shall, when provided and where the contract speed exceeds
125 feet per minute, be subject to the requirements as outlined in
this subsection,

1. The rated car speed shall not exceed 500 feet per minute.

2, The oil buffers shall conform to all requirements specified in sec-
tion Ind 4.19 for oil builers, except that the stroke shall be based on
governor tripping speed and on an average retardation not exceeding
32.2 feet per second per second.

8. After the buffer has been compressed, as applied in subsection
{8) (c) 2. there shall be at least 10% of the buffer stroke remaining
to prevent execessive impact on the buffer parts and the auxiliary
galety,

4, Where the distance between guide rails exceeds 8 feet, the safety
shall be provided with two oil buffers of substantially identical cali-
bration, and the buffers shall be so located as to develop minimum
stresses in the auxiliary safety plank during safety operation.

5. Bufferg shall be located in hne with and symmetrically between
the guide rails. '

6. The auxiliary safety plank shall be so supported and guided
helow the ear frame that the proper clearances for the safety parts
shall be maintained during normal operation,

T. The auxiliary safety plank shall be so designed that the maxi-
mum stresses in the plank shall not exceed those specified for similar
car frame members,

8. An electric switch shall be provided and so arranged and con-
nected that the elevator cannot be operated by means of the normal
operating device if any buffer is compressed more than 10% of its
stroke, ]

9. Means shall be provided to prevent operation of the elevator by

means of the normal operating device if the oil level in any buffer is
below the minimum allowable level.
" Note: Type O safeties develop retarding forces during the compression
stroke of one or more oil buffers interposed between the lower members of
the car frame and a governor-operated Type A auxiliary safety plank
applied on the guide rails, The stopping distance iz equal to the effective
siroke of the buffers. .

(9) Safeties shall be g0 arranged that they can be released inside
the ear, or on top of the car, or by operating the machine in the “np”
direction.

{10) Rach safety shall be marked for identification by the manu-
facturer by a plate that shall be placed in a conspleuous loeation on
the safety plank., This plate shall show the type and the manufac-
turer, the maximum weight and the maximum governor tripping speed
for which the safety is approved,

(11) Every type of car safety device and speed governor hereafter
installed shall be subjected to a drop test as outlined in this sub-
section,

" {a) The test shall be made with the total load on the ear safety
device, The total load shall include the weight of the car structure,
the safety deviee, the live load, and all appurtenances and devices
attached to the car.

Register, October, 197¢, No. 178
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(b) The free fall shall be such that the safety under test shall
have attained the maximum governor tripping speed before the safety
actuating device starts to function, except that where approval is
desived for speeds greater than 280 feet per minute the governor
tripping speed need not exceed 280 feet per minute.

(c) The total drop from the starting point to vest for type B
safeties shall not exceed 15 feet,

(d) The application of the car safety deviee shall not cause the
car platform to become out of level in excess of ¥ inch per foot.

(e) A drop test made on a car safety device that is designed and
construeted fo trip by inertia, when set within the dvop test require-
ments, shall be considered as satisfactory. The governor inh connection
with the above car safety device shall be tested separately to deter-
mine the tripping speed as required in subsection (8)#(b), Table 17.

(f) Complete plans and specifications for every car safety device
and speed governor to be tested shall be submitted to the commission.

(2) Such tests shall be made at the risk and expense of the ele-
vator manufacturer and witnessed hy the industrial commission,

(12) Tests of car safety device and speed governor combination
shall be made before the elevator is placed in regular service, Such
tests shall be made with cables attached and all electrie apparatus
operative, except for the cutout switch required by subsectior (7) and
shall comply with the following:

(a) Elevators provided with fype A safeties shall be tested with
the confract load in the ear and from contract speed shall stop and
hold the car by tripping the governer by hand.

(b} An overspeed fest shall be made on elevators provided with
type B and C safeties equipped with “generator field control”, The
test shall be made with the contract load in the car, by increasing the
speed of the car until the governor eauses application of the safety.

1. The stopping digtance for type B sufeties and the governor &.ﬁ'p-
ping speed shall conform with requirements of subsection (8) (b),
Table 17,

2. The stopping distange for type C safelies shall be equal to the
stroke of the buffer loegted between the lower member of the car
frame and auxiliary saf‘ézy plank, and shall conform to the require-
ments of subsection (8)¥(e) 2.

" (¢} No person shall be permitted to ride on the elevator car during
an overspeed test or drop test.

(d) For type B safeties the pull-out of the governor cable from its
normal running position until the safety jaws begin to apply pressure
to the guide rails shall not exceed 30 inches.

(e) Stopping distance is the actual slide as indicated by the marks
on the rails.

(f) All winding drum-operated safeties, requiring continual unwind-
ing of the safety drum cable {rope) to fully apply the safety shall be
so designed that not less than 3 turns of the cable will remain on the
safety drum after the overspeed test of the safety has been made with
the rated load in the car,

(g) Tests of counterweight safeties shall be made with no load
in the ear. :

Register, Qctober, 1970, No. 178
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(18) Every car safety device and spesd governor ghall be main-
tained in proper working condition and shall be subjected te a run-
ning test at intervals as outlined in this subsection.

(a) Safety tests for type A, B end C safeties shall be made with
the contract load in the car, and at contract speed in the “down”
direction, shall, by tripping the governor by hand stop and hold
the car.

1. The governor tripping speed shall conform with requirements as
specified in subsection (8) (b), Table 17.

(b) The test shall be made with all electric apparatus operative,
except for the cutout switch as specified in subsection (7).

(¢) Type B safeties shall stop the car with the contract load within
the maximum stopping distances as specified in subsection (8) (b),
Table 17.

(d) Tests as outlined in subsection (18) shall be made at every
b year period thereafier.

(e) In the event the safety device or the governor fails to function
asg required, the owner or agent shall renew or replace any part or
parts of the equipment and make a test or tests necessary to insure
satisfactory operation of the safety device and governor.

(f) A tag shall he fastened to the governor veleasing carrier, upon
completion of a satisfactory test of the car safety device and speed
governor. Reports of tests as specified in subsection (13} shall be sub-
mitted to the industrial commission with complete information on
Form SB-2E “Test Report of Safety Devices” and “Tags” furnished
by the Industrial Commission, Post Office Box 2209, Madison, Wis-
consin 53701,

History: Cr. Register, October, 1%64, No, 108, eff. 11-1-84; am. (2),
Register, May, 1971, No. 185, eff. §-1-71

Ind 4.65 Speed governors, (1) An approved speed governor shall be
installed in connection with the required ear safety for overy power
elevato;' as outlined in Wis. Adm. Code section Ind 4.64 (8) (a), (b),
and (e).

(2) Every speed governor hereafter installed shall be of a type
squipped with ecable-grip jaws which will grip the governor cable.
Governor jaws shall be of such shape and minimum length to prevent
serious cutting, damage or deformation of the cable from the stopping
action of the jaws in operating the safety device. The governor shall
be located where it cannot he struck by the car or counterweight in
case of overtravel, There shall be sufficient space for full movement
of the governor parts,

(a) Governorg for elevators with a contraet speed in excess of 200
feet per minute and with type B safeties shall bhe equipped with
spring loaded cable grip jaws. The maximum tensgion in the governor
cable shall not exceed ¥th of the rated ultimate strength of the cable.

Note; For counterweight safeties see Wiz Adm, Code section Ind £.20 (3).

(8) Speed governors for car safeties ghall be set to trip at over-
speeds ag Tollows:

(a) At not less than 115% of the contract speed,

Register, May, 1971, No. 185
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(b) Af not more than the tripping speed listed opposite the apph
eable speed specified in Table 18, this subsection.

TABLY 18

MAXIMUM SPEEDS AT WHICH SPEED GOVERNOR 'RIPS AND
GOVERNOR OVHRESPELED SWITCH OPERATES

Maximum Speed at Which
Maximum Governer Goveenor Overspeed
Rated Speed in F't. per Minute Trip Speed in Switeh Qperates
T't. per Minute Down Ft, per Mmute
176 176
210 190
250 225
280 262
308 277
287 303
395 856
452 407
510 459
568 512
625 563
740 703
855 812
970 921

{4) Governors for elevators having a contract speed greater than
200 feet per minute shall be equipped with an overspeed switch, This
switch shall be set to open in the “down” direction at a speed not
greater than specified in Table 18, this subsection. This switeh shall
also be set to open in the “up” direction at not more than 100% of
the speed at which the governor is set to trip in the “down’ direction
and shall, when operated in either direction, remove the power from
the driving machine motor and brake and shall remain in the open
position until manually reget.

(B) Speed governors, when provided for counterweight safeties
shall be gef to trip at an overspeed greater than, but not more than
10% above that at which the car speed governor is get to trip. -

(6) Governor ropes {(cable) shall be of iron, steel, monel metal,
phosphor bronze, or stainless steel, of regular-lay construction and
shall be not less than 3 inch in diameter, Tiller rope construction
shall not be used. The factor of safety of governor eable shall be
not less than &. .

{a) Governor sheaves shall be not less than 12 inches in diameter,

{b) The governor ghall be marked for identification by a pla.te,
whieh shall give the information outlined as follows:

1. Type
2. Tripping Speed -
3. Cable Construction and Size
4, Cable Material
b, Manufacturer

() In repla.cmg existing governor cable or rope they shall be of
the same size, material and construction as the cable or rope or1gma11y
furnished by the manufacturver.

Regigter, May, 1971, No. 186
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{a) Where rope is used it shall be of the hawser laid type.

{8) Every friction type rope governor shall be replaced with 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 rope in the sheave
groove,

{a) A safety test shall be made in accordance with subsection (13),

(b) A report shall be submitted to the department of industry,
labor and human relations giving the information as follows:

1. T'ype, number and design of governor.

2. Governer tripping speed.

3. Type, number and design of car safety device.
4, Type and size of guide rails.

5. Car speed.

6. Car capacity.

History: Cr. Register, Gctober, 1864, No. 106, eff. 11-1-84; cr. (7} (a), Register,
September, 1967, No, 141, eff, 10-1-67,

Ind 466 Brakes. (1) Every eleciric elevator hereafter installed
shall be equipped with an electrically released and spring applied
brake so designed, installed and maintained so as to stop and hold the
car with contract load when applied.

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

(b) No single ground, shotrt-circuit, motor field discharge or
countervoltage 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 de-
signed, 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 be equipped with a brake to
operate in either direction of motion of the elevator. When the brake
halls begn applied it shall remain locked in position until manually
released.

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

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

Ind 4.70 Control mechanism. (1) An externally operated circuit-
breaker or disconnecting fused switch opening all lines shall be
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installed separately in the supply circuit. of every elevator, escalator or
moving walk or moving ramp, This breaker or switch shall beof the
enclosed type, and shaﬁ be provided with proper over-current protec-
tion, and shall not be made to close from any other part of the
building, 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 cireuit switch for motors up
to and including 50 H. P.

(2) An externally operated circuit-breaker or discennecting fused
switch opening all lines shall be installed separately in the supply
circuit of every power dumbwaiter hereafter installed. This breaker or
switch shall be of the enclosed type and shall be provided with proper
overcurrent protection and shall conform with the requirements as
outlined in this subsection.

(a) Where the hoisting machine is located in the hoistway, directly
above or helow the dumﬁwaiter, the controller and circuit breaker or
gwitch shall be mounted on the outside of the heistway, on the
adjacent hoistway wall at the machine location.

(b) Where a machine rcom is provided and isolated from the
hoistway enclosure, the circuit breaker or fused disconnect switch
shall (bc)e mounted adjacent to the controller to conform with subsec-
tion (1).

(3} Elevators hereafter installed where the travel exceeds 14 feet
shall be provided with car 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
switches or car buttons inoperative.

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

(¢) The car speed shall not exceed 100 feet per minute.

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

{e) The operating switch shall be so arranged and connected that
when operative, the movement of the car shail solely be under control
of this device.

(4) Every elevator equipped with hand eable control shall be
provided with adjustable stop balls to center the control mechanism
and stop the car at each terminal landing,

{5) Evell'f hand cable controlled elevator shall be equipped with a
properly adjusted centering rope which shall be accessible from the
car and sl;_o arranged to.be easily and safely used at any point of the
car travel.

(a) Kxception. Hydraulic elevators.

{8) The car of every power freight elevator with hand cable control
shall be equipped with a cable lock so designed, installed and
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maintained that the hand cable can be locked at any landing to
" prevent the operation of the car hy persons on other floors.

(a) Exception. Existing sidewalk elevators.

(b} Exception. Elevators equipped with an emergency stop switch
in the car or electric contacted gates, provided they comply with
subsection {4). (See Wis, Adm. Code section Ind 4.72 (5).)

(7) (a) Existing installations. 1. The car of every elevator shall be
permitted to have an emergency stop switch. This switch shall be
located in or adjacent to the car operating panel and when opened,
shall cause the electric power to be removed from the elevator-
machine-motor, brake or solenoid valve. This switch shall conform
with the following:

&, Be of the manually opened and elosed type,
b. have red operating handles or huttons,
¢. be conspicuously and permanently marked “stop”, and

d. be positively opened mechanically and the opening shall not be
solely dependent upon springs. ‘

2, Exception: Emergency stop switches shall be prohibited in instal-
lations required to have emergency control by section Ind 4.95.

d(b) New installations. An emergency stop switch shall be prohibit-
ed.

1. Exception, Freight elevators without power operated doors.

(8) A door hold-cpen keyed or toggle switch shall be permitted
provided it is rendered inoperative when the elevator is under the
emergency control required by section Ind 4.95 (1) and (2).

(9) The car switch or hand lever on every power elevator shall be so
arranged that the movement of the switch handle or léver toward the
opening (which operator usually faces) will cause the car 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 Iever shall
return to the neutral position and automatically latch when released.

History: Cr. Rogister, October, 1964, No. 106, eff. 11-1-64. T. and recr. (7), renum. (8) to
be (9) and cr. (8), register, October, 1976, No, 250, eff. 11-1-76.

Ind 4.71 Control and operating circuits. (1) The design and
installation of the controel and operating circuits shall conform with
the requirements outlined in this subsection.

(a) If springs are used to actuate switches, contactors or relays to
break the circuit fo stdp an elevator at terminal landings, they shall
be of the compression type.

{b) The completion or maintenance of an electric cireuit shall not
be used to interrupt the power to the elevator driving-machine motor
or brake at the terminal landings nor to stop the car when the
emergency stop switch is opened or any of the electrical protective
devices operate.

1. Exception. Dynamic braking, nor to speed control switches.
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(¢} The failure of any single magnetically operated switch, 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 run if
any hoistway-dedr interlock is unlocked or if any hoistway-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
current to the elevator driving-machine motor to move the car when
the elevator-motor control switches 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
suprl{J direct 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 cause an unsafe operation of the elevator, is prohibited. No
permanent device shall be installed, except as provided in this code,
which will make any required safety device inoperative.

History: Cr, Register, October, 1964, No. 108, eff, 11-1-84.

Ind 4.72 Electrical protection. (1) Every automatic operation
elevator hereafter instalied having polyphase alternating current
power supply shall be provided with means to prevent the starting of
the slevator motor if:

(a) The phase rotation is in the wrong direction, or
{b) There is a failure of any phase.

1. Exception. 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 1motm‘s providing inherent protection against phase failure or
reversal.

2. Exception. Electrically operated hydraulic elevators.

(2) Every existing elevator driven by a polyphase alternating cur-
rerﬂ; motor shall be protected against damage due to phase reversal by
sither:

a )(a) Limit switches as specified in Wis. Adm. Code section Ind 4.63
, 07

(b) A reverse phase relay which will prevent starting the motor if
tl})le phase rotation is in the wrong direction, or there is failure in any
‘phase.

(3) If an overload circuit breaker is used for a direct-current
elevator, 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.
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{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 circuit during failure
of sull:vlply 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 is contrelled 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 started.

(6} Every elevator which is changed from hand cable control to car
switch, automatic or continucus 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 equipment
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, 108, eff. 11-1-64; cr. (1)} (b} 2., Register,
September, 1967, No. 141, eff. 1{0-1-67. .

Ind 4.73 Wiring and electrical protection. (1) VOLTAGE LIMITA-
Tions, The nominal voltage used for elevators, power dumbwaiters,
escalators and moving walks or moving ramps for operating control
and signal cirenits, operating equipmens, driving-machine motors,
machine brakes, and motor-generator sefs shall not exceed the re-
quirements 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 80 cycles alternating
current or for direct current, provided the current in the system
cannot, under any conditions, exceed 8 milli-amperes for alternating
current or 30 milli-amperes for direct current.

(b) Driving-machine motors, machine brakes, and motor-generator
sets: 600 volts, except that higher potential may be used for driving
motors of motor-generator sets.

(2) Live parTs. All live parts of electrical apparatus in the hoistways,
at the landings, or in or on the cars of elevators and power
dumbwaiters or in the well-ways or the landings of escalators, moving
walks or moving ramps shall be enclosed to protect against accidental
contact. :

(3) Conpuctors. The insulation of conductors installed in connection
with elevators, power dumbwaiters, escalators, moving walks or mov-
- ing ramps, shall comply with the following:

(a) Conductors from panels to main circuit 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.

(h) Traveling cables used as flexible connections beiween the
elevator or dumbwaiter car and the hoistway shall be Type E, EO, or
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ET elevator cable or other approved types and shall have a flame-
retardant, moisture-resistant outer covering.

(c) 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
suitable for the voltage to which the conductors are subjected.

(4) Size. The minimum size of conductorss used for elevators,
dumbwaiters, escalators, and moving walks or moving ramps wiring
except for conductors which form an integral part of control equip-
ment shall conform with the following:

(a) Traveling cables. 1. For lighting: No. 14, except that No. 18 or
larger conductors may be used in parallel provided the carrying
capacity is equivalent to at least that of No. 14 wire.

2. Operating, control and signal circuits: No. 18.
(b) Other wiring. All operating control and signal circuits: No. 18.

(5) Location. Conductors and cables located in elevator and
dumbwaiter hoistways and escalator and moving walks or moving
ramp wellways, in or on elevator and dumbwaiter machine and control
rooms, not including the traveling cable connecting the car and
hoistway wiring and all wiring through floors and walls shall be
installed in rigid conduit, electrical metallic tubing or raceways.

(a) Exception 1. Flexible metal conduit not over 3 feet in length
may be used in hoistways and in escalator and moving walk or moving
ramp wellways, between risers and limit switches, interlocks, operat-
ing buttons, and similar devices if securely fastened in place.

(b) Exception 2. Flexible metal conduit not over 3 feet in length
may be used on cars where so located as to-be free from oil and if
securely fastened in place.

(c) Exception 3. Approved types, S, SO and ST cords may be used
as flexible connections between the fixed wiring on the car and the
switches in connection with the safety devices on the car doors.

{d) Exception 4, Where metor-generators and machine motors are
located adjacent to or underneath control equipment, and are provid-
ed 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
controller terminal studs. Auxiliary gutters may be used in machine
rooms between controllers, starters and similar apparatus.

(6) WirinG, The wiring of elevators in hazardous locations shall
comply with the requirements of the Wisconsin Electrical Code, Wis,
Adm, Code, chapters E 500 to E 503, inclusive [Electrical, Voiume 2],

(7} Raceways, Metal raceways, rigid metal conduit, flexible metal
conduit or electrical metallic tubing shall be installed to conform with
the requirements outlined in this subsection.
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(a) Only rigid conduit or electrical metallic tubing shall be permit-
ted for wiring runs totally enclosed within a concrete floor slab.

(b) Conduit, metallic tubing and metal raceways shall be securely
fastened to guide rails, walls or beams at least once in every 10 foot
length of installation,

(c) All changes enroute of runs shall be completed through fittings
or boxes which will permit pulling of wiring w1thout 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 2 inches mcluded to

provide a smooth bending surface for the conductors,

(d) Where auxiliary runs of conduif, metallic tubing or flexible
metallic conduit are connected into metal racewdys, the connection
shall he securely fastened to the metal raceway and the entrance of
conductors from the raceway into the auxiliary run shall he through
smooth surfaced bushings.

{e) Where conductors or cables leave conduit, electrical metallic
tubing or metal raceways for connections to or routing through
controller, signal panels or switchboards, the exit shall be through an
insulated bushmg

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 conductors or a cable leave the conduit or tubing, an
insulating bushing shall he placed on the end of the conduit and the
conductors or cables shall be grouped together and taped or corded
from the conduit or tubing end to the confroller, signal panel, or
switehboard connections.

{f) A run of conduit between outlet to outlet, between fitting and
fitting, or hetween outlet to [itting shall not contain more than the
equivalent of 4 quarter bends (360 degrees, total), including those
" bends located immediately at the outlet or fitting.

(g} Metal raceways, and other metal enclosures for conductors,
shall be metallically joined together into a continuous electrical con-
ductor and shall be so connected to all boxes, fittings and cabinets as
to provide effective electrical continuity. Raceways and cable assem-
blies shall be mechanically secured to boxes, fittings, cabinets and
other enclosures.

(8) NumBER oF WIRES, The number of wires or conductors 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 conduit, 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 conductors and conduits as
tabulated in Table 19 and Table 20 and the normal maximum number
of conductors in a conduit when all are of the same size shall not
exceed the number indicated in Table 21.
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TABLE 19
Conduit Total 100% Useabls 40%
.- - .30 ' 12
% — .53 21
____ .86 .34
1% - 1.60 .60
1A 2.04 .82
2 2.36 1.34
TABLE 20

Square Inch Area* Square Inch Area*

Wire Size . Rubber Covered Thermo-plastic
B T ST I —— 0187 0088
) 1; J— 0198 0109
2 Pa— - - - 0230 0135
12 -~ S 0278 L1172
10-~em- - 0460 0224

*Aren based on 2/64 inch insulation.

TABLE 21
Wire Size YViinch ¥ Inch llnch 1% Inch 1Y Inch 2Tnch
18 Rubber- 7 12 20 36 49 80
18 Thermo 12 21 34 68 20 146
16 Rubber- i3 .10 17 30 41 68
16 Thermo - 9 17 22 48 78 118
14 Rubber-- 4 6 10 18 25 41
14 Thermo i 18 28 38 52 80

{(b) The percentage of the total interior cross sectional area of a
raceway occupied by conductors shall be not more than will permit a
ready installation or withdrawal of the conductors and dissipation of
ghe theat generated without injury to the installation of the con-

uctors.

(9) Connucrors. Conductors for operating, control, power, signal,
and lighting circuits of 600 volts 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
include a pair of telephone conductors for the car telephone provided
such conductors are insulated for the maximum voltage found in the
cable or raceway system.

(10) TrAVELING CABLES. Traveling cables shall be so suspended at the
car and hoistway end as to reduce the strain on the individual copper
conductors to a minimum.
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(a) Cables, exceeding 100 feet in length and which have steel
?}if)porting fillers, shall ge suspended direcily by the steel supporting
illers.

{b) Where non-metallic fillers are used, the cahles shall be sus-
pended by looping the cables around the supports.

(c) Traveling cable supports shall be so located as to reduce to a
minimum_the possibility of damage due to the cables coming in
contact with the hoistway construction or equipment in the hoistway.
Where necessary, suitable guards shall be provided to protect the
cables against damage.

(d) All conductors run in vertical raceways shall be supported at
intervals 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 inserted in the ends of the conduit.

2. By inserting boxes at the required intervals in which insulating
supports are installed and secureg in a satisfactory manner to with-

_stand the weight of the conductors attached thereto, the boxes being
provided with covers.

(11) Conpucrors. Conductor cables and wires of Nos. 18 and 16 used
for control and operating circuits and signal circuits shall be protected
by overcurrent devices not to exceed 6 ampere for No. 18 and 10
ampere for No. 16 wire.

(12) Crearances, Clearance around control panels for elevators and
power dumbwaiters shall be provided for safe and convenient access
to -all live parts. The minimum clear working space about live parts
ghall be not less than the following:

{a) In the front—36 inches to live panel parts.
(b) In the rear—24 inches to live panel parts.
{c) On one side of a panel or a group of panels 18 inches.

(d} Escalator, moving walk or moving ramp control panels shall be
totally enciosed.

(e) 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 capable of being locked in the closed position.

(13) TeRMINALS. Motor terminals shall be enclosed in a metal box of
substantial construction. The box shall be of ample size to make
proper connections.

(14) MeTtaLLIC 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, 1984, No. 108, eff 11-1.64; am. (8) (a) Table 21, Register,
May, 1971, No. 1856, eff. 6-1-71,

Ind 4.74 Grounding. For electric elevators, power dumbwaiters,
escalators, moving walks or moving ramps, the frames of all motors,
elevator machines, controllers, operating cable and metal enclosures
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for all electrical devices and wiring in or on the car or in the hoistway
shall be grounded.

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

Ind 4.75 Signal system; new and existing installations. (1)
Every existing hand cable operated power elevator or dumbwaiter
shall be equipped with a warning bell so arranged that it can be safely
and conveniently operated from any landing.

(a) Exception. Elevators or dumbwaiters equipped with hoistway
landing door or gate electric contacts,

{2) Every automatic operated elevator shall be provided with an
emergency electric call bell wifi a properly placarded push button in
the car. This call bell 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.

(3) All elevators located in acid towers, grain elevators and similar
Elaces, shall be provided with an emergency call bell or telephone to
e used in case of emergency.

{4) New NsTALLATIONS. Elevators which are operated at any time
without a designated operator in the car shall be provided with the
following signal devices:

(a) In all buildings other than private residences, such elevators
shall be provided with signal systems conforming to 1. and 2..

1. An electric bell operable from the car, not less than 6 inches in
diameter, located inside the building and audible outside the
Hoistway. One bell operable from all cars shall be permitted to be used
for a group of elevators,

2. Means of two-way conversation from each elevator to a readily
#iccessible point outside the hoistway:

a. Exception: Elevators in buildings having a height from the lowest
to the highest elevator landing of not more than 70 feet providing the
distance between any adjacent landings does not exceed 15 feet.

b. Exception: When the means of communication with an approved
service permits two-way conversation.

3. The bell and/or the means of two-way conversation required by
1. and 2. shall automatically transfer from the normal building power
supply to an approved source of emergency power within 10 seconds
after the normal building power supply fails. The emergency power
source shall be capable of providing for the operation of the bell for at
Least one hour and the means of two-way conversation for at least 4
-hours. .

.{b) Elevators which are not provided with a telephone connected to
a central exchange system or internal exchange systern which is
manned 24 hours per day shall in addition to (a) be provided with at
least one of the emergency signal devices specified in 1. or 2..

1. An electrical alarm bell not {esa than 6 inches in diameter
operable from inside the car and enclosed in a weatherproof enclosure
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marked “ELEVATOR EMERGENCY-—CALL POLICE”, in letters
not less than 2 inches high. The alarm bell shall be mounted on the
outside of the building near the main entrance and located so that the
sign can be read from the adjacent sidewalk. One outside alarm bell
operable from all cars shall be permitted to be used for a group of
elevators.

2. Means within the car for communicating with or signaling to a
Eolice, fire, security or similar dispatch service which operates 2¢
ours each day.

3. An emergency power system conforming to the requirements of
(a) 3. shall be provided to supply the bell and/or means of communi-
cation specified in 1. and 2..

4, Exception: Paragraph (b) shall not apply~to apartment, hotel or
other buildings in which attendants or tenants are continuously in the
building and available to take action in case the emergency sighal
required by (a) is operated.

(¢) The signal and emergency system required by (a) and (b) shall
be checked during inspections required by sections Ind 4.05 and 4.09.

History: Cr. Register, October, 1964, No. 108, eff. 11-1-64; r. and-recr. (4), Register,
October, 1976, No. 260, eff. 11-1-78.

Ind 4.76 Lighting. (1) Lighting and convenience outlets shall be
provided to conform with the requirements outlined in this subsec-
tion.

(a) Elevator cars shall be provided with illumination of an intensity
of not less than 5 foot-candles at the edge of the car platform.

{b) Every elevator hoistway landing entrance within or in connec-
tion with an occupied building shall be provided with illumination of
an intensity of not less than 5 foot-candles at the landing sill.

(c) 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. Every area about a ceiling-type machine, includ-
ing overhead sheave rooms or lofts, shall be ampf;z lighted. Control of
such lighting shall be at the approach to the machine room, penthouse
or overhead -equipment.

(d) Every power elevator hereafter installed shall be equipped with
work light and convenience outlets as follows:

1. Work light receptacle 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
hoistway approximately level with the lowest terminal landing floor if
hoistway landing doors are used.

History: Cr. Register, 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:
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{(a) All hoistway landing doors or gates shall be securely sealed on
the inside to prevent opening from the landings.

{b) Fuses and wires to the disconnect switch shall be removed.

(c) For hand elevators, the car platform shall be substantially
blocked and the hoist cables removed from the car crosshead.

History: Cr. Registér, Octoher, 1964, No, 108, eff, 11-1-64.

Ind 4.78 Maintenance. New and existing installations. (1)
Elevators, dumbwaiters, escalators and moving walk or moving ramp
equipment shall be kept in safe operating condition, properly lubricat-
ed and clean, including pits, penthouses and machine rooms.

(2) Hatch covers of the vertical rising type used on elevators shall
_ not be used for storage purposes, nor as passageways.

(3) Material which is not a 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, Neo. 108, eff, 11-1-84; am. (1), Register, May, 1971,
No. 185, eff. 6-1-T1. :

Ind 4.79 Power dumbwaiters, (1) NEW AND EXISTING INSTALLA-
TIoNS. (&) The hoistway landing openings of every power dumhwaiter
shall be provided with doors or gates that cover the full entrance
opening, so arranged that the dumbwaiter cannot be started unless all
doors or gates are closed. The slats or bars for gates where used shall
be vertical and the net width of an opening shall not exceed 3 inches.
Collapsible gates are prohibited. Where a fire-resistive hoistway 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
outlined in this subsection,

1, The car platform area shall not exceed 2 square feet,
2. The car height shali not exceed 4 feet.
3. The eapacity shall not exceed 500 pounds.

4. The car top and sides shall be solidly enclosed, except for the
entrance openings.

a, Exception, Dumbwaiters installed before August 12, 1926.

(2) NEw INsTaLLATIONS. (8) Power dumbwaiters hereafter installed
shall be automatic or continuous pressure operation.

{b) Dumbwaiter machines shall be equipped with an electrically
released and spring applied brake so designed, installed and
maintained so as to stop and hold the car with contract load.

1. Exception. Hydraulic dumbwaiters.

(c) Every dumbwaiter hoistway landing door or gate shall be
equipped with electric contacts and approved locks or interlocks.

(d) Power dumbwaiters with speeds greater than 100 feet per
minute shail be equipped with interlocks.
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(e) Power dumbwaiters shell be provided with limit switches to
automatically 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 dumbwaiters 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 is obstructed in its descent.

(g) Where dumbwaiter hoistway landing doors are closed by power,
the door operation shall econform with Wis. Adm. Code section Ind
4.39 (2) (b) or an audible signal shall be given for a minimum of 3
seconds before permitting the doors to close automatically.

{h) Al terminal landing doors shall be provided with means to
open the door irrespective of the position of the dumbwaiter car. The
opening means shall be mounted adjacent to the door and shall be
provided with a removahle cover,

() Access shall be provided to the machines located in hoistways.

(k) Vision panels not less than 4 square inches nor more than 12
square inches shall be provided in hoistway doors where position
indicators are not provided.

Register, October, 1976, No, 250
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1. Vision panels shall be %4 inch clear wire glags mounted sub-
stantially flush with the surface of the landing side of the door.

(m) Access to the dumbwaiter machine room or penthouse shall
not be through any toilet room, gleeping room or private quarfers,

(n) The dumbwsaiter eireuit-breaker or disconnecting fused switch
and controller shall comply with Wis. Adm. Code section Ind 4.70 (2).

(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 shall be made of wood or metal and of solid construction.

2. Carg 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, ear and counterweight suspension means,
and overhead beams and supports shall be designed and installed
to sustain the car with a struetural capacity load not less than that
specified in Table 22 based on the net inside platform area with the
factors of safety ag specified. The motive power shall nol be required
to be sufficient fo lift the structural capaecity load,

TADLID 22

ALLOWABLE STRUCTURAL CAPACITY LOAD CORRESPONDING
TO NET INSIDE FLATFORM AREA

Structural Capacity
Net Platform Area in Square Feat Load in Pounds

(¢) A metal plate shall be fastened in a conspicuous place in the
car and shall give the rafed capacity in letters and figures not less
than % inch high, stamped, etched 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. Six (6) for steel, and
2. Nine (9) for cast ivon and other metals,

{8) There shall be no thoroughfare under the hoistway of a
dumbwaiter or its counterweight, unless one of the requirements arve
provided as follows:

1. A structure shall be provided under the hoistway to withstand
without failure the impact of the ear with contract 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 safeties shall be provided for car and counter-
weight. .

Rogister, May, 1971, No, 185
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(t) Guide rails shall be securely fastened to the hoistway and the
joints ghall be tongued and grooved, doweled or fitted 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 secured by at least 2 tie rods passing through holes in all
sections, except where metal counterweight frames ave provided, The
rods shall have lock nuts secured by cotter pins.

(v) Cars and counferweights shall be suspended by one or more
iron or steel-wire hoisting cables or chains secured to the car or
counterweight or cable hitech by babbitted sockets or cable clamps.

"~ 1. Exception. 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 specified in Table 23 for the actual speed of the cable
or chain corresponding to the rated speed of the dumbwaiters.

TABLIE 23
FACTORS OF SAFETY

Factor of Safety

Cable or Chain Speed FFeet per Minute

Tor Cables For Chaing
B et e e m e mmmmm 4.8 6.0
100 L e 5.2 6.5
L0 o e B.5 6.9
200 e e e mm————— 5.9 7.4
2B e e 6.2 7.8

{x) The clearance between any point of car travel and any sta-
tionary part shall be not less than % inch,

1. The clearance between the dumbwaiter car sill or gate threshold
and hoistway landing sill or 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. 106, eff, 11-1-64; r. and recr.
(2} (k), Regiater, October, 1870, No. 178, eff. 11-1-70; am, (2) (i), Reg-
ister, May, 1871, Mo, 185, eff. 6-1—71.

Ind 4.80 Sidewalk elevators. Existing installations. (1) Every side-
wallkt elevator shall be covered at the top with hinged or vertieal
lifting type eovers, which shall when closed be capable of sustaining
a live load of 300 pounds per square foot, The surface of the covers
shall be rough and ne part of them shall project above the sidewalk
when closed. Hinges of hatch covers shall be of sufficient strength
and be securely fastened to withstand the service of normal operation.

(2) Every power sidewalk elevator shall be provided with one of
the following requirements:

1. A device to prevent its operation until the hatch covers over
the top of the hoistway are open, or,

Regisler, May, 1971, No, 185
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2, Flat metal tops or arched bows of sufficient strength to open
the hatch covers,

(b) When hatch ecovers are left open, a full guard not less than
80 inches in height shall he provided in each side of the sidewalk
opening not fully protected by the hatch covers. This guard shall be
so fastened that it cannot be pushed into the sidewalk opening.

(c) Every elevator traveling not more than 15 feef, or more than
1 story, shall comply with Wis. Adm. Code sections Ind 4.02, 4.05,
4.08, 4,07, 4.10(1), 4.12, 4,15 and sections Ind 4.37 and 4.38 (as
applied to the lower landing), 4.73 (2), (8), (4), (5), (7), 4.74,
4.76 (1), 4.78.

Regigter, May, 1971, No. 185
Elevator Code






DEPT. OTF INDUSTRY, LAROR & HUMAN RELATIONS 83

(d) Every hand or power sidewalk elevator car platform shall be
enclosed to a height of one foot on the sides not used for enfrance,
(e) The hand eable on every hydvaulic elevator shall be equipped
with a limit stop to prevent damage to the valve mechanism,
History: Or. Regiaster, Octobher, 1964, No. 1086, eff, 11164,

GRADE LEVEL ELEVATORS

Ind 4.81 Grade level elevators. New installations, (1) Every grade
level elevator hereafter installed shall be subject to the following
conditions:

(a) Shall not pierce a sidewalk, or be located within a building,
and shall not be loeated in an area used by people- or vehiclog as a
place of travel. :

{h) Trave] shall not exceed one story,

(¢} Shall be controfled and operated by a spring loaded constant
pressure key swilch located at the upper landing only, adjacent to
the metal doors.

(d) Speed shall not exceed 25 feet per minute,

(e} Horizontal openings for grade level elevators shall be protected
by weather-tight hinged metal doors having a non-slip upper surface.

(£) Doors shall be of suflicient strength to support safely the
static load -of nof lesy than 800 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 service of normal operation, The
line of the hinges shall be at right angles to the building wall,

{j} The edge of the door adjacent to any building wall or other
obsiruetion shall not be more than 4 inches from such wall or
obstruction.

(k) There shall be a minimum clearance of 18 inches hefween the
face of the door and any obstruction when the doorg are in the
open position.

(m) The doors shall be opened by the ascerldmg car and shall be
self-closing as the car descends and shall be kept in the closed posi-
tion when the car is not at the top landing. Stops shali be provided
to prevent the doors from opening more than 85 degrees from their
elosed position.

(n) If the platform of any grade level elevator rises above the
grade level, the underside of the car platform shall be equipped with
vertieal aprons, protecting all exposed sides, extending at least
2 inches below the grade level when the ecar is at the upper lmit 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 between center,

{p) If single guide shees not less than 24 inches long are used,
6. inches of the shoe may be off the rail when the platform ig level
with the top landing.

Register, October, 1970, No. 178
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{q) All wiring shall be in rigid conduit. Fittings, switches and
all electrical equipment shall be of the waterproof type.

(r) Every grade level elevator shall comply with the requirements
for power freight elevators.

1, Ewception. Wis. Adm. Code section Ind 4,70 (3) and Ind 4.34
(2) (d) and (e). :

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

POWER CHAIN OR CABLE HOIST

Ind 4.82 Special requirements. (1) Every power chain or cable hoist
uged as means of raising or lowering an elevator shall comply with
requirements outlined as follows:

(2} The rated capacity of the hoist shall be not less than 2,000
pounds.

(b) The elevator capacity shall not exceed 800 pounds.

(c) Speed shall not exceed 25 feet per minute.

(d) Travel shall not exceed 15 feet ov more than one story, 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 shaill conform with the requirements as
described in thig subsection,

{a) The hoistway shall he solidly enclosed with wood or metal.

(b) The clearance hetween the car entrance gill and any landing sill
shall be not less than % inch or more than 1% inches,

{e) Pit depth shall be not less than 12 inches.

{d) The overhead supports shall be designed and constructed fo
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 feet, except, the sides used for entrance.

(f) Each hoistway landing entrance shall be provided with a hal-
anced type gate equipped with an electric confact and lock.

1. The gates shall be not less than 3% feet in height.

2, The bottom 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
ghall 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 sghall conform Wlth the
following:

‘1. Shall be so construeted and guided as to withstand a lateral
pressure of 100 pounds conecentrated at the center of the gate with-
out being deflected beyond the line of the landing sill. .

2, Shall be eounterbalanced from 2 sides and hung with substantial
gsash cord, flexible cable or chain over pulleys not less than 8 inches
in diameter,

3, The gate counterweights shall be boxed in, or ghall run in metal
guides to prevent being dislodged. The bottom of the boxes 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 not less
than % inch in height stating the capacity of 800 pounds, located in
a conspicuous place in the ecar.

Register, October, 1970, No, 178
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(i) A slack cable switch ghall be provided which will automatically
shut off the power to the motor in the event the hoist eables or chain
loogen or break,

(k) Directional limit switcheg 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 directly 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.
50 as to stop and hold the car with capacity load.

{n) An enclosed, externally operated digsconnecting fused switch
opening all lines shall be installed separately in the supply cireunit.
This switch shall be located adjacent to the hoistway and readily
accegsible,

(o) All wiring shall be installed in rigid conduit or electrical
metallic tubing, exeept that flexible metal conduit not over 8 feet in
length may be used between risers, limit switches and push buttons,

(p) The entire equipment shall be effectively grounded as a unit.

(q) The car shall he provided with Ulumination of an intensity of
not legs than b foot-candles,

History: Cr. Reglgter, Octoher, 1964, No. 108, eff, 11-1-64,

MATERIAL HANDLING ELEVATORS

Ind. 4.83 Special requirements, (1) Every material handling elevator
shall comply with the requirements as applied to freight elevators
including hoistway enclosures, except as follows:

(a) No person shall ride the elevator excepf for inspection, main-
tenance or repairs.

" (b) Where car speeds do not exceed 25 f.p.m. and hazardous
materials are not involved.

1, Runby may be reduced to zero.

2. Solid buffers may be used.

(¢} Where automatie loading and unloading is performed, rear car
enclosures may be omitted.

1. Car enclosures may be less than 6 feet high.

(d) Hoistway landing gates or doors are not required on elevators
where automatic material handling systems are permanently located
at the hoistway entrances providing the following requirements are
complied with:

1. Guards are on each side of automatic material handling system,
at each Tanding, parallel to the system.

2. The clearance between the guards and the automatic material
handling system is not greater than 6 inches.

8. Guards are not less than 7 feet in height.

4, Guards extend not less than 4 feet from the hoistway entrance.

5. Guards are made of solid or expanded metal, rejecting a ball
13 inches in diameter, )

{e) Where automatic loading and unloading is performred and the
elevator serves only two landings, the landing doors or gates may
be of - the vertically sliding full automatic type, without electric
contacts and locks,

(£) Power operation of hoistway landing doors sh fr 1 comply with
the requirements as outlined in section Ind 4.39 A2) except that

Register, Octoher, 1970, No, 178
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doors are permitted to close automatically when means have been
provided to prevent their closing when material is within the door
area.

(2) Methods of operation shall be as follows:

(a) Shall be controlled from the landings only.

(b} Emergency stop switches shall be provided at each Tanding
which when operated shall remove power from the elevator operating
unit,

(c) Key operated lock-out of service and start switch shall be
located on the master control station.

(d) Where elevator and conveyor systems are fully automatlc,
means shall be provided to prevent operation of the elevator until the
material to be transported is safely positioned in the elevator car.

History: Cr. Register, September, 1967, No. 141, eff, 10-1-87; r. and
iggr 1(151)1511{ (b), (e}, (d) (e}, (), a,nd (2) Reglsfer October, 1970 No.
e 1

Ind 4.85 Hydraulic elevators, (1) Hydraulic elevators hereafter in-
stalled shall be of the direct plunger type and shall conform with the
applicable requirements for power elevators, including the require-
ments outlined as follows:

(a) An anti-creep up direction leveling device shall be provided for
every elevator which shall eause the electrical power unit to compen-
sate for the creeping of the car away from the landing.

1, The anti-ereep device shall maintain the car within 3 inches of
the landing regardiess of the position of the hoistway door or gate.

(2} The plunger shall be of uniform diameter and of approximately
uniform thiclmess and shall be finished on the outside,

(a) Gray cast iron or other brittle material shall not be used for
the plunger or connecting couplings. Gray cast ivon, where used
in other portions of the plunger assembly, shall have a factor of
safety of at least 10,

{(b) The plunger shall be attached to the ecar with fastenings of
sufficient strength to support the weight of the plunger with a factor
of safety of not less than 4.

(¢) Where the plunger is subjected fo eccentric loading, shall con-
form with the requirements as follows:

1. The plunger connection 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 car shall also be
so designed and construeted that the total vertical deflection of the
leading edge of the car platform due to eccentric loading of the car
shall not exceed 34 inch,

{d) Plunger assembly shall be designed with a factor of safety
of not less than 5 based on the ultimate strength,

(e) Plungers shall be provided with solid metal stops to limit the
car travel and to prevent the plunger from traveling beyond the
limits of the cylinder. Stops shall be so designed and constructed as
to stop the plunger from maximum speed in the up direction under
full pressure without damage to the hydraulic system. For rated
speeds exceeding 100 feet per minute, means other than the normal
terminal stopping devices shall be provided to retard the car to
100 feet per minute before striking the stop.

Register, October, 1970, ‘No. 178
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(3) Cylinders and their components shail have a facfor of safety
of not less than 5, ]

(a) Cylinders and their components of pray cast iron, if used in
the cylinder agsembly, shall have a factor of safety of not less than 10,

(b} Clearance shall be provided at the bottom of the eylinder so
that the bottom of the plunger assembly will not strike the bottom
of the cylinder when the car is resting on its fully compressed buffer.

(¢) A drip ring or reservoir shall be provided at the packing gland
of the eylinder on every elevator to collect the oil leakage, Collected
oil shall be returned to the regervoir automatically.

(4) Valve, piping and fittings shall not be subjected to working
pressures exceeding those recommmended by the manufacturer for the
type of service used,

Note! Thready 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 eonform with the requirements outlined ag follows:

(a2} 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 preasure nof
greater than 125% of the working pressure at the pump.

{(¢) The size of the relief valve and by-pass shall be sufficient fo
pass the maximum rated capacity of the pump without raising the
pressure more than 20% above that at which the valve opens. Two or
more relief valves may be used to obtain the required capacity.

(d) Relief valves having exposed pressure adjustments, if used,
shall have their means of adjustment sealed after bheing set to the
eorrect 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, Regigter, October, 1964, No, 106, eff. 11-1-64; er, (1) (El.) 1.,
r. and recr. (3} (e), Register, Septemher 1967 No. 141, eff, 16-1-87

ESCALATORS

Ind 4.20 Escalators. (1) Escalators hereafter installed shall confoim
with the requirements outlined in thig subsection.

(2) The rate of speed measured along the angle of inclination shall
be not more than 90 feet per minute,

(3) The angle of inclination of an escalator shall not exceed 30
degrees from the horizontal.

(4) Al floor opemngs shall be protected a.gamst padsage of flame,
gmoke or gasses in accordance with the 1'equ1rem t of Wisconsin
Building Code, Wis. Adm, Code section Ind 51, 23

(6) The sides and undersides of escalator trusses shall be enclosed
with fire-resistive material,

Regigter, October, 1970, No. 178
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(6) The width between the balustrades shall be not less than 22
inches, nor more than 48 inches measured at g point 27 inches verti-
cally above the nose line of the steps, This width shall not exceed
the width of the steps by more than 13 inches.

(2) 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 ¥4 inch from the parent surface.
Buch areas or moldings shall have all boundary surfaces beveled,
unless parallel to the direction of travel;

{(b) Glags 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 skivt guard shall be not more than % inch, and the
sum of the clearance on both sides shall be not more than % inch.

(d) The width between the balustrades in the direction of travel
shall not be changed abruptly, nor by more than 8% of the greatest
width. In changing from the greater to the smaller width, the maxi-
mum allowahle angle change in the balustrading shall be 15 degrees
from the line of travel. .

{7) A solid guavd ghall be provided in the intersecting angle of the
outside balustrade (deck board) and the ceiling or soffit,

(a) Ewxception. 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 project at least 14 inches
horizontally from the apex of the angle.

(¢} The exposed edge of the guard shall be rounded to eliminate
shear hazard. Guards may be of glass, if of approved safety type.

(8) Each balustrade shall be provided with a handrail moving in
the same direction and at substantially the same speed as the steps.

(a) Each moving handrail shall extend to normal handrail height
not less than 12 inches beyond the line of points of the combplate
teeth aft the upper and lower landings.

(b) Hand or finger guards shall be provided at the points where
the handrail enters the balustrade,

(9) Step frames and treads shall be made of incombustible material.

Ewxoeption. 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 fire-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 153 inches, snd the rigse between treads shail be not
more than 8% inches, The width of a step tread shall be not less
than 16 inches.

{c) The maximum clearance between step treads on the horizontal
run shall be &% inch,

{d) The tread surface of each step shall be slotfed in a direction
parallel to the travel of the steps. Each slot shall be not more than
14 ineh wide and not lesg than % inch deep; and the distance from
eenter to center of adjoining slots shall be not more than 3 inch.

{10) There shall be a combplate af the entrance and at the exit of
every escalator.

Register, October, 1970, No, 178
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{a) The combplate teeth shall be meshed with and set into the
slots in the tread surface so that the points of the teeth are always
below the upper surface of the treads.

{b) Combpiate shall be adjustable vertically, Sections forming the
combplate teeth shall be rveadily replaceable.

(11) The truss or girder shall be designed to safely sustain the
steps and running gear in operation. 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 released.

(12) Step wheel tracks shall be so designed as to prevent displace-
ment of the steps and running gear if a step chain breaks,

(13} The contract loading, in pounds, shall be computed by the
following formula:

Contract load = 4.6 WA
Note: In this formula W is the width in inches between the balustrades
(see section Ind 4,90 (6)) and A the horizonial distance in feet between the
upper and lower combplate teeth.

(14) The factorg of safety, based on the sta.tlc loads, shall be at
least the following:

{a) For trusses and all struetural members ineluding tracks, 5.

(b) For driving machine parts;

1. Where made of gteel or bhronze, 8.

2. Where made of east iron or other materials, 10.

3. For power-trangmission members, 10, except step chains com-
posed of cast-gteel links which shall be thoroughly annealed, in which
ease the faetor of safety shall bhe 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 hrake shall
be loeated either on the driving machine or on the main drive shaft,

(a) Where a chain is used to conneef the driving machine to the
main drive shaff, a brake shall be provided on this shaft. It ig not
required that this brake be of the electrically released type if an elec-
trically released brake is provided on the driving 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
located at or near the top and hottom landingg of each escalator, and
shall be protected againgt accidental operation, The operation of
either of these buttons or switches shall interrupt the power to the
driving machine. It ghall not be possible to start the driving machine
by these butions or switches.

(c) A speed governor shall be provided, the operation of whieh will
cauge 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,

Register, October, 1970, No. 178
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1. Fuxeeption. An overspeed governor is not required where a low
slip alternating current squirrel cage induction motor is used and the
motor ig directly connected to the driving machine.

Note: The governor may be omitted Iln such case even though a chain is
used 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 be provided that will cause
the interruption of power to the driving machine if a step chain
breaks, and, where no gutomatic chain tension device is provided, if
excessive gag oceurs in either step chain.

(19) Where the driving machine is conneeted to the main drive
shaft by a chain, a device shall be provided which will cause the
application of the brake on the main drive ghaft if the drive chain
parts. . c

(20) An decf/l’!ical relehse brake shall automatically stop theesca-
lator/when any/of the shfety devices required in subsection (17) (b),
(17) (c), (18) and (19) function.

{21} Every machine room shall be provided with permanent
artificial illumination of an intensity of not less than 5 feot-candles.
The lighting switch shall be so locatad that it can be operated with-
ouf passing over or reaching under any other part of machinery.

(8) The enfire run of step treads shall be provided with permanent
uniform artificial illumination of an intensity of not less than 5
foot-candles.

(22) Reasonable access to the interior of the escalator shall be
provided for inspection and maintenance. 7

(28) Electrieal wiring shall conform_ s¥ith the requirements as
specified in Wis. Adm, Code section Ind 4.'?‘§.V

(24) An externally operated ci1‘cuj=f; breaker or diseonnecting fused
switch shall be provided to conforlfl fwith the requirements as speeified
in Wis, Adm, Code section Ind 4.70 '{1).

(25) Contrl panels which are not located in the machine room
shall conforn{ with the requirements of Wis, Adm. Code section Ind
4.78 (12) (¥). i

(26) Grounding of electrical equipment ghall’ conform with the
requirements of Wis, Adm, Code seciion Ind 4.74)
© History: Cr. Reglster, October, 1964, No. 106, off. 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 thig subsection,

(a) Passage from a landing to moving walks or moving ramps or
vice versa shall 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
lesg than 100 pounds per square foot of exposed treadway,

(¢) The brake treadway and power transmission shall be based on
the rated load caleulafed by the following formula:

Rated load = 4.6 WA

Note: The rated load In pounds W is the width in inches of treadway, and

ﬁ’a t\éhgeelégmzonta.l distance in feet between the upper and lower cumb-
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(2) The exposed width of 4 moving walk or moving ramp tread-
way shall not be decreased in its divection of travel and shall not be
less than 16 inches,

(a) The maximum treadway speed shall not exceed 140 feet per
minute. )

(b) The maximum treadway slope or angle for moving waelks at
any point shall not exceed 8 degrees,

{e¢) The slope or angle of a meving ramp treadway shall not exceed
16 degrees at any point.

(3) For moving ramps the treadway speed, slope or angle and
treadway width shall conform with the reguirements outlined in
Table 24,

TABLH 24
Maximum Treadway Mazimum Moving
Maximum Treadway Speed Slope at Any Poing Ramp Treadway
on Treadway Width
140 feot per minute. ... _______ ... 3.1 to b degrees 110 inches
140 feet per minute. _____.___.__._.___ . 6.1 to. 8 degrees 78 inches
130 feet per mintte_____ . ____ . ___.____. 8.1 to 12 degrees 40 inches
125 feat per minute. .. .. ... .. _ 12,1 to 15 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) Splicing of the treadways shall be made in such a manner as
to result In a continuous unbroken treadway surface of the same
characteristics as the balance of the treadway,

(b) The treadway surface shall be grooved in a dirvection parallel
to its travel for the purpose of meghing the eombplate at the land-
ings. Each groove shall be not more than %4 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 botiom.

(5) Bell pallet type treadways shall be so designed that the pallet
connecting chains or other connecting devices between pallets, and
pallets where part of the propelling system shall have a factor of
safety of not less l;han 10 based on the ultimate strength,

(a) Splicing, g the treadway helt shall be made to eonform with
subsection (4)*{a).

(b) The treadway surface shall ba groove “in a direction parallel
to its travel to conform with subsection (4) ifb).

(¢) Adjacent ends of pallets shall not vary in elevation more than
v inch, The fasteners that attach the belt to the pallets shall not
project above the exposed treadway surface.

(8) Pallet-type treadway shall be so 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 s inch.

(b) The treadway surface of each pallet shall be grooved in a
divection parallel to its travel and shall conform with gubgection

(4) (b).
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N (c) hAdJacent ends of pallets shall not vary in elevation more than
ing

(7) Belt supports for treadway chall conform with the require-
ments outlined in this subsection.

(a) Stider bed. The carrying portion of the treadway shall be sup-
ported for ity entire width and length, except where it passes from
a support fo a pulley, The surface of the slider bed shall be smooth.
It shall be so constructed that it will not support combustion.

{b) Roller bed. Where the roller bed treadway is 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, midway hetween rollers, shall not exceed % inch when measured
ag follows:

1, The treadway 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 fo preveni more than 1% inch
vertical displacement of the treadway underload or should the pallet
econnection hreak.

{9) The entrance to or the exit from a moving treadway shall be
provided with a threshold plate desipgned and ingtalled to provide a
smooth passage between freadway and landing and vice versa and
shall conform with the following:

(a) The threshold plate shall be provided with a comb.

(b) The threshold combteeth shall be meshed with and set into
grooves of the treadway surface so the end of the surface of the
teoth are always below the upper surface of the treadway.

(¢} The surface of the plate shall afford a secure foot-hold. Where
the threshold comhb intersects with the treadway, there ghall be a
smooth area for 'z 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.

Exception 1, Moving handrailg ave not required for moving walks
having a slope or angle of 8 deprees or lesg and a speed of 70 feet
per minute or less.

Exception 2, At least one moving handrail ghall 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 heyond the end of
the exposed treadway.

(b} Hand or finger guards shall be provided at the points where
the handrails enter the balustrade,

{(¢) The moving handrail return run and its driving and suppori-
ing machinery ghall be fully enclosed.

(d) Each moving handrail shall move in the same direction and
at snbstantially the same speed as the treadway.
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(11} Enclosed balustrades shall be provided for each side of the
moving walks and moving ramps and shall conform with the require-
ments listed as follows:

{a) Balustrades without moving handrails shall be designed so as to
provide no surface which can be gripped by a passenger. The
treadway side of the balustrade shall have no areas or moldings
depressed or raised more than 1/4 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
treadway. Glass panels if used, shall be approved safety type.

(b) The height of a balustrade shall be not less than 30 inches
measured perpendicular to the treadway surface. At this height, the
inner surface of the balustrade shall be located not more than 8 inches
outside the vertically protected edge of the exposed treadway.

(c) The clearance between the top surface of the treadway and the
underside of the balustrade shall not exceed 1/8 inch.

{12) Where the intersection of the balusirade (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
shal! be rounded. Guards may be of glass, if of the approved safety
type.

(13) The driving machine shall be connected to the main drive
shaft by toothed gearing, a coupling or a chain.

(14) Each moving walk or moving ramp shall be provided with an
electrically released, mechanically applied brake capable of stopping
and holding the treadway with any load up to the load rating. This
brake shall be located either on the driving machine or on the main
drive shaft,

Ezxception. 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 to 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 electrically released type if an
electrically released brake is provided on the driving machine.

(b} Electrically released brakes shall stop the treadway automati-
cally upon failure of power or'when any of the safety devices specified
in subsection (18) (h), {¢), (d) and (e) operate. Brakes on the main
drive shaft, if not of the electrically released type, shall be applied
when the drive chain parts.

{15} Pallet propelling chains and drive components other than
those specified shall have a factor of safety of not less than 10 based
on the ultimate strength.

(16) Operating and safety devices shall be provided to conform
with the requirements outlined as follows:
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(a) A starting switch shall be of the key-operated type and shall be
located within full sight of the moving walk o moving ramp treadway.

(b) Emergency stop buttons or other types of manually operated
stop switches shall have red buttons or handles and shail be accessibly
located at or near the top and bottom landings of each moving

walk or moving ramp, and shall be protected against accidental
operation. The operation of either of these buttons or switches shall
interrupt the power to the driving machine. It shail not be possible to
start the driving machine by these buttons or switches.

(¢) Moving walks and moving 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 cause 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.

Exception. A governor will not be required for moving walks or
moving ramps which will not run by gravity under any load conditions
up to their load rating and/or where driven by a low slip alternating
current induction motor.,

(d) A broken drive-chain device shall be provided te conform with
subsection (14) (a).

(e) A treadway device shall be provided which will cause interrup-
tion of power to the driving machine, and to the brake, if the
connecting means between pallets or the treadway elongates exces-
sively.

(17) An externally operated enclosed fused disconnecting switch or
circuit breaker shall be provided to conform with the requirements of
Wis. Adm. Code section Ind 4.70 (1).

{18) Control panels which are not located in the machine room
shall conform with the requirements of Wis. Adm. Code section Ind
4.73 (12) (e).

{19) All electrical wiring shall conform with the requirements of
Wis. Adm. Code section Ind 4.73.

(20) Grounding of electrical equipment shall conform with the
requirements of Wis. Adm. Code section Ind 4.74.

(21) Every machine room shall be provided with permanent ar-
tificial illumination of an intensity of not less than & foot-candles. The
lighting switch shall be so located that it can be operated without
passing over or reaching under any other part of machinery,

{a) The entire run of moving walk or moving ramp shali be
provided with permanent uniform artificial illumination of not less
than 5 foot-candles.

{22) All floor openings shall be protected against passage of flame,
smoke or gases in meccordance with the requirements of Wisconsin
Building Code.
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(23) The sides and undersides of moving walks or moving ramps
shall be enclosed with fire-resistive material.

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

Ind 4.95 Emergency control of elevators under fire or other
emergency conditions. (1) All automatic-operation elevators serving
three or more landings and having a travel of 30 feet or more shall
conform to the following:

{a) A 3 position {om, off and by-pass) key-operated switch shall be
provided at the main floor or other approved level for each single
and/or group of elevators,

1. The key shall be removable only in the “on” and “off” positions.
2. The keyed switch shall be located as follows:
a. In or at the left door jamb of the elevator entrance.

b. Where there is more than one elevator, the left elevator shall
have the switch.

¢. Located not less than 6 feet, 6 inches above the floor.

3. When the switch is in the “on” position, all elevators controlled
by this switch and which are on automatic service shall return
nonstop to the main floor or other approved level.

a. An elevator traveling away from the main floor or other approved
level shall reverse at or before the next available floor without opening
its doors.

b. Elevators equipped with automatic power-operated doors and
standing at a floor other than the main floor or other approved level,
with the doors open, shall close the doors without delay, and proceed
to the main floor or other approved level, and the doors shall open
and remain open,

¢. Door reopening devices for power-operated doors which are
sensitive to smoke, heat or flame shall be rendered inoperative.

d. All car and corridor call buttons shall be rendered inoperative
and all eall registered lights and direction lanterns shall be ext-
inguished and remain inoperative.

4. When the switch is in the “by-pass” position, it shall render the
smoke detectors inoperative and restore normal operation except that
it shall not affect the operation of elevators that are operating on
emergency service.

5, A smoke detector in each elevator lobby, which when activated
prevents cara from stopping at that floor, shall not be substituted for
any of the above requirements.

{b) In addition to the key-operated switch required in (a), smoke
detectors shall be installed in each elevator lobby at each floor, except
the main floor or other approved level. The activation of a smoke
detector in any elevator lobby, except the main floor lobby or other
approved level, shall cause all cars which are on automatic service in
all groups serving that lobby to return nonstop to the main floor or
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other approved level. The operation shall conform to the requ1rements
of (a) 3. a. throughd. .

1. Exception. Elevators in buildings which are completely protected
by an automatic sprinkler system.

2. Exception: Freight elevators located in or at openings into
manufacturing areas.

8. Exception: Elevator lobbies at unenclosed landings outside the
building,
(c) Passenger elevators equipped with manually operated doors or

with power operated doors that do not close automatically shall
operate in accordance with the requirements of (4).

(d) Freight elevators equipped with power operated vertically slid-
ing doors that do not close automatically shall meet the requirements
of this subsection and operate aa follows:

1, The continuous pressure operation requlred by Ind 4.39 (2) (b)
shall be overridden by an automatic operation upon initiation of the
emergency controls of (a) or (b).

2. Car doors or gates shall be provided with a reopening device
which remains operative during emergency control.

3. Upon initiation of the emergency signal specified in (a) or (b}
the automatic operation shall be as follows:

a. A warning bell or other audible signal provided on the car shall
siI:art c{;o sound and shall continue to sound until the hoistway door is
close

b. Car doors or gates shall begin to close no sooner than 5 seconds
after the bell or audible signal begins to sound;

c. Hoistway doors shall begin to close when the car doors or gates
are fully closed;

d. When the hoistway doors are closed the car shall proceed to the
main floor or other approved level without stopping for car or lobby
calls, and the doors shall open and remain open.

(2) All elevators having a travel of 70 feet or more and elevators
having a bottom terminal landing 70 feet or more above the lowest
grade elevation surrounding the lg]ulldmg shall be provided with the
sollowing operation:

{a) A 2 position (off and on) key-operated switch shall be provided
in or adjacent to an operating panel in each car.

1. The key shall be removable only in the “off” position.

2. The switch shall be effective only when the main floor or other
approved level key-operated switch as required in (1) (a) is in the
“on” position or a smoke detector as required in (1) (b} has been
activated, and the car has returned to the main floor or other
approved level,

3. When in the “on” position, it shall place the elevator on emergen-
cy service with operation as follows:
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a. An elevator shall be operable only by a person in the car.
b. Elevators shall not respond to elevator lobby calls.

¢. The opening of power-operated doors shall be controlled only by
continuous pressure “open” buttons or switches, If the switch or
button is released prior to the doors reaching the fully open position,
the doors shall automatically reclose.

£
d. Open doors shall be closed by either the registration of a car call
or by pressure on “Door Close” switch or button,

‘4, Elevator shall be removed from emergency service by moving the
emergency service key-operated switch in the car to the “off” position
with the car at the main floor or other approved level.

(b) Exception: This subgection (2) shall not apply to elevators
which do not require the emergency control specified in (1).

(3) Keys shall be provided for the switches required by (I) (a) and
(2) (a) as follows:

(a) The keys shall be identical and not a part of a building master
key system.

(b) There shall be a key for the main floor or other approved level
switch and for each elevator in the group.

{c) Two sets of the keys required by (b} shail be provided as
follows:

1. One set shall be kept on the premises by persons responsible for
maintenance and operation of the elevators in a location readily
available to authorized persons, but not where they are accessible to
the public.

2. One set intended for use by the fire departments, police depart-
ments, and emergency squads shall be kept in a metal box mounted in
a conspicuous location at the main floor or other approved level.

a. The box shall have a lock-type cover which can be opened only
by the fire and police depariment.

(4) Elevators operable only by a designated attendant in the car
shail be provided with a signal system consisting of hoth visual and
audible types actuated at the main floor or other approved level, to
alert the attendant to return nonstop to the main floor or other
approved level,

(5) Elevators arranged for dual operation shall, when on automatic
operation, conform to (1), (2) and (3), and when on operation by a
designated attendant in the car, conform to (4).

(a) Where an automatic-operation elevator is on attendant service
(independent, hospital, service, inspection and other similar opera-
tion), it shall be considered as being on operation by a designated
attendant in the car.

(6) Elevator operation required by this section shall be checked
during inspections and tests required by section Ind 4.05 and 4.09.
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(7) Elevator hoistways shall have floor numbers, not less than 4
inches in height, placed on walls and/or doors of the hoistway at
intervals where a person in a stalled elevator upon opening the car
door, can determine the floor position.

(8) This section shall apply to:
(a) New installations of all passenger elevators, and freight
elevators with power-operated doors,

Note: The 'main floor’ for the purposes of this section is that floor level at which the
emergency control function is to be performed and is not necessarily the “first story’ as
defined in the Wisconsin Administrative Code, chapters Ind 60-64, Building, Heating,
Ventilation and Air Conditioning,

History: Cr. Regiater, October, 1976, No. 250, eff, 11-1-78.
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