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Ind 4,73 Switches and wiring Ind 4.86 Safely equipment, New
Ind 4.74 Grounding and existing installations
Ind 4.75 Signal systems. New and Ind 4,87 Plunger tvpe elevators.
existing Installations New installations
g:g ig'? 8ightiﬁ§n of elevators Ind 488 Maintenance
. pera 'S, -
Eew ond existing instafla- Ind 4,89 fé?;abling hydraulic eleva
ons
: . Ind 490 Construction
Ind 4.78 {‘gﬁ;’ge;}g’igﬁaﬂﬁ}fﬁ“d ®%  Ind 4.91 Strength of trusses or
Ind 4,79 Dumbwaiters. girders
Ind 4,80 Sidewalk elevators Ind 4.92 Track arrangement
Ind 4.81 Special type freight eleva- Ind 4,93 Capacity and loading
tors Ind 4,94 Factors of safety
Ind 4.82 Special requirements Ind 4.95 Isimits of speed
Tnd 4,83 Stage elevators Ind 4.96 Aplpllcatlon of power
Ind 4.85 - Consgtruction and general Ind 4.97 Safety devices
requirements, New jnstal- Ind 4,98 Lights and access
lations Ind 499 Tests

Ind 4.001 Definitions. (1} ANNUNCIATOR, ELEVATOR CAR. An elec-
trical device in the ear which indicates visually the landing at which
an elevator landing sighal registering device has been actuated.

{2) APProvED. Means approved by the Industrial Commission,

(3) BASEMENT. A bagement is 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 entrance. The
number of stories of a building includes all stovies except the
basement.

(4) Burrer. A buffer is a device designed to absorb the impact
of the car or counterweight at the extreme lower limits of travel,

(b) CapaciTy. S8ee Contraect Load, or Rated Load.

{6) CAR, ELEVATOR. An elevator car is the load carrying unit in-
cluding its platform, car frame, and enclosure.

{7) Car DOOR OR GATE. A car door or gate is the door or gate in
or on the elevator ear ordinarily used for entrance and exit.

(8) CAR GATE, COLLAFSING. A collapsing gate is one that is distorted
in opening and clesing.

(9) CAR DOOR OR GATE ELECTRIC CONTACT. An electrical device, the
funetion 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) CAR ENCLOSURE. The car enclosure or cab of an elevator is
the enclosure consisting of walls and the top or cover built up on the
platform.

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

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

(b) Car frame, underslung. A ear frame to which the hoisting-rope
fastenings or hoisting-rope sheaves are attached at or below the car
frame,
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(e} Car frame, sub-post. A car frame all of whoge members ave
located below the car platform,

(12) Car pLaTFORM, The car platform is the structure, including
the floor of the car, 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, safety jaw assemblies and platform aprons or guards, when
the car rests on it fully compressed buffers. (See Overtravel, Botiom)

(14) CLEARANCE, TOP CAR. The shortest vertical distance between
the top of the car crosshead, or between the top of the car where no
crosshead iz provided, and the nearest pari of the overhead structure
or any other obstruction when the ear floor is level with the top
terminal! landing., (See Overtravel, Top)

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

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

{16) CONTRACT LOAD, OR RATED LOAD, (CAPACITY). Confract load,
or rated load, is the approved safe live load specified in application
and plans submitted for permit.

(17) RATED SPEED. The speed at which the elevator, dumbwaiter,
escalator is designed to operate under the following condifions:

(a) Elevator or dumbwaiter. The gpeed in the up direction with
rated load in the car.

(b} Fsealators, The rate of travel of the steps or carriage, meas-
ured along the angle of inclination, with rated load on the steps or
carriage. In case of a reversible escalator the rated gpeed shall be
the rate of travel of the steps in the up direction, measured along
the angle of inelination, with rated load on the steps.

(18) ConTtrOL. The system governing the starting, stopping, direc-
tion of motion, acceleration, speed, and retardation of the moving
member,

(a) Generalor-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
is adjusted by varying the sirength and direction of the generator
field.

(b) Multi-voltage control. A system of contrel which is accom-
plished by impressing successively on the armature of the driving-
machine motor & number of substantially fixed voltages such as may
be obtained from multi-commutator generators common to a group of
elevators.

{c) Rheostatic eontrol. A system of control which is accomplished
by varying resistance and/or reactance in the armature and/or field

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

(19) CABLE Lock. A cable lock is a device installed and maintained
g0 that the operating cable can be locked at any landing,

(20) CENTERING ROPE. A centering rope ig used in connection with
hand cable control which, when pulled, will throw the operating
device to the stop position.

(21) DOOR OR GATE DEVICE, POWER OPERATED. A power operated
door or gate device is 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 move-
ment of the ear, 2

0

Doors; See Hoistway Door or Gate, Section Ind 4.
nition 36). '

(22) DuMswarTer. A dumbwaiter ig a hoisting and lowering mecha-
nism equipped with a car, which moves in guides in a substantially
vertical direction, the floor area of which does nof exceed 9 square
feet, whose internal compartment height does not exceed 4 feet, the
capacity of which does not exceed 500 pounds, and which iz used
exclusively for carrying freight.

{23) DUMBWAITER, ELECTRIC, An electric dumbwaiter is one in
which the motion of the car is obfained through an electric motor
directly applied to the dumbwaiter machinery.

{24} ELEVATOR. A hoisting and lowering mechanism equipped with
a car or platform which moves in guides in g substantially vertical
direction, and the travel exceeds 56 inches,

(a) Passenger elevator. An elevator used primarily to carry per-
sons other than the operator and persons necessary for loading and
unloading.

{(b) Freight elevaior. An elevator primarily used for carrying
freight and on which only the operator and the persons necessary
for unloading and loading the freight are permitted to ride.

, (¢) Hand elevator. An elevator utilizing manual energy to move
the ear, :

(d) Power elevator. An elevator utilizing energy other than gravi-
tational or manual to move the car.

(e) Elecirio elevator. A power elevator where the energy ig applied
by means of an electric motor.

(f) Electro-hydraulic elevator. A divect-plunger elevator where
liquid is pumped under pressure dirvectly into the eylinder by a pump
driven by an electric motor.

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

(h) Sidewalk elevailors. A sidewalk elevator is a freight elevator,
the hoistway being located partiaily outside the building and having
no opening into the building at the upper terminal landing.

1 (Defi-
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(i) 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.

(j) Direct-plunger elevator. A hydraulic elevator having a plunger
or piston directly attached to the ear frame or platform.

(I} Grade level elevators. A grade level elevator is a freight eleva-
tor, the hoistway heing located partially outside the building located
in an area not used by people or vehicles as a place of travel and hav-
ing no opening into the building at the upper terminal landing.

(25) ELEVATOR, EXISTING INSTALLATIONS. Exigting installations
include all those elevators or parts of elevators installed before the
effective date of this code.

(26) ELEVATOR, DUMBWAITFR, NEW INSTALLATIONS. By new installa-
tions or elevator or dumbwaiter hereafter installed, is meant:

(a) Hvery elevator or dumbwaiter for which the contract was let
after the effective date of this code.

(b} Every elevator or dumbwaiter which, after the effective date
of this code, is moved {0 a new location.

{c} Any complete part of an existing installation which iz mate-
1‘i?illy altered or replaced with new affer the effective date of this
code,

(d) Bvery eclevator that is changed from freight te passenger
service, or from passenger fo freight service, or from hand to power
and every hand dumbwaiter changed fo power, after the effective
date of thig code.

(e) Every elevator hoistway which is enlarged or the travel

extended,

Note: Ordinary repairs necessary to maintain elevators in safe condi-
tion are not considered material alterations,

(27) EscALATOR., A power-driven, inelined, continuous stairway
used for raiging and lowering passengers,

(28) EMERGENCY DOOR RELEASE. An emergency releage is a device,
the purpose of which is to make inoperative door or gate electric
contacts or door interlocks in case of emergency.

(29) EMERGENCY STOP SWITCH, An emevgency stop switch (safety
switch) is a device in the car used to cut off the power from the
elevator machine independently of the operating devices.

(30) FIRE-RESISTIVE WALDVQKNSTRUCTION. (2) Refer to Wisconsin
Building Code, section Ind 51.05.

(b) Other materials, asgemblies and thicknesses of necessary
strength and durability for the use intended, and which have success-
fully performed under tests made by a recoghized Ilaboratory in
‘accordance with the requirements of the “Standard Specifications for
TFire Tests of Buiiding Construction and Materials” (C19-38) of
the American Society for Testing Materials, shall be accepted for’
specific ratings in addition to those prescribed in section Ind 5105
of the Wisconsin Building Code.

{¢) The wired glass in any hoistway enclosure shall have no pane
less than % inch thick nor greater than 720 square inches and not
more than 54 inches vertical and 48 inches horizontal dimension.
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w

(81) Tire pooRS. See Hoistway doors: See Wisconsin Building
Cede, section Ind 51.09 for class B and C type doors.

Note: The Underwriters’ Laboratories Idst of Inspected Materials is
obtainable from the Fire Insurance Rating Bureau and Fire Insurance
Companies.

(32) TFULL-AUTOMATIC DOCR OR GATE., A full-automatic door or gate
is a vertically-moving door or gate which is opened divectly by the
motion of the elevator car approaching any landing and closed by
gravity as the car leaves any landing,

(33) HoISTWAY, ELEVATOR OR DUMBWAITER, A shaftway for the
travel of one or more elevators or dumbwaiters. It includeg the pit
and teiminates 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,

(34) Horgrway 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.

(85) HolsSTWAY ACCESS sWITCH. A switch, located at a landing, the
function of which is to permit operation of the car with the hoistway
door at this landing and the car door or gate open, in order to permit
access bo the top of the car or to the pit,

(36) HOISTWAY DOOR OR GATE.

(a) Door, A hoistway landing door is one which completely fills
the door opening giving access to the elevator car at any landing
and is of solid congtruction, with or without vision panels, regard-
less 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 sereen or expanded métal regarvdless of the method of operation.
See section Ind 4.37 and 4'38.

(c) Hoistway door or gale electric contmet. A hoistway door or
gate electric contact iz a device, the purpose of which is to open the
control circuit or an auxiliary cireuit, unless the hoistway door or
gate at which the car, is standing is in the closed position, and thus
prevent operation of the elevator in a dirvection to move the car away
from the landing.

1. Door Unit System iz a contact system which meets the require-
ments of the contact definition above, but does not rvequire all the
hoistway deors to be closed.

2. Hoistway Unit System is a contact system which meets the
requirernents of the contact definition above, and also requires that
all hoistway doors are closed. .

(d) Hoistway bi-parting door or gaie. A bi-parting door or gate
is a vertical slide, horizontal slide, or swing door or gate consisting
of 2 or more sections so arranged that the sections, or pairs of sec-
tions, open away from each other, and so interconnected that both
sections operate simultaneously. )

(e} Hoistway full wutemaiic door or gute. A full auntomatic door
or gate is a vertically moving door or gate which is opened directly
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by the motion of the elevator car approaching any landing and closed
by gravity as the car leaves any landing.

(f) Hoistwey semi-automatic door or gute. A semi-automatic door
or gate iz a door or gate which is opened manually, and which closes
automatically as the car leaves the landing.

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

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

(i) Hoistway power-opened self-closing door or gate. A power-
opened, self-closing door or gate is a deoor or gate which is opened
by power other than by hand, gravity, springs, or the movement of
the car, and when released by the operator is closed by energy stored
during the opening operation.

(i) Hoistway power operated door or gate, aulomatically opened.
A power operated door or gate, automatically opened, is a door
or gate which iz opened by power ofher than by hand, gravity,
springs, or the movement of the car, the opening of the door being
initiated by the arrival of the car at or near the landing, The closing
of such door or gate may be under the control of the elevator opera-
tor or may be automatic.

(k) Hoistway power operated door or gate, manually controlled,
A power operated door or gate, manually controlled, is a door or
gate which is opened and closed by power other than by hand, gravity,
springs, or the movement of the car, the door movement in each
direction being controlled by the elevator operator.

(1) Hoistway, telescoping gate. A telescoping door or gate ig a door
or gate in which the sections slip together without distortion of the
section. s

(m) Hoistwgy door, fire-resistive, See Wisconsin Building Code,
section Ind 51.09,

(87) HOISTWAY DOOR OR GATE INTRERLOCK, PASSENGER AND FREIGHT
MLEVATORS. (a) Euisting Instellations. )

1, Mechanieal interlock. A mechanical interlock for a hoistway
landing door or gate is a device, the purposes of which gre:

a, To prevent the normal operation of the elevator machine unless
the hoistway Ianding door or gafe opposite which the ear is standing
is latched within 4 inches of the fully closed position, and

b. To prevent the opening of a hoistway landing door or gate from
the landing side, except by special -apparatus unless the car is at the
landing.

2. Electro-mechanical interlock. An electro-mechanieal interlock for
3 hoistway landing door or gate iz a combination of electrieal and
mechanical deviees, the purposes of which are:

a. To prevent the operation of the elevator machine by the oper-
ating device in a direction to move the car away from the landing
unless all hoistway landing doors or gates are latched within 4 inches
" of the fully closed position; and
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b. To prevent the opening of a hoistway landing door or gate from
the landing side except by means of a key or other special apparatus.

(b) New Installations.

1. Hoistway door interleck. A hoistway door interlock is a device,
the purposes of which are:

a. To prevent the operation of the elevator machine by the oper-
ating device in a direetion to move the car away from the landing
unless the hoistway door at that landing at which the car is stopping
or is at rest is locked in the closed position.

b. To prevent the opening of the hoistway door from the landing
side except by special key, unless the car is at rest within the landing
zohe, or is coasting through the landing zone, with its operating de-
vice in the stop position,

2. Door unit system, A door unit gystem js an interlock system
which mests the requivements of the inferlock definition above, but
does not require all the hoistway doors to be locked in the closed
position.

8. Hoistway unit system. A hoistway unit system is an inferlock
gystem which, in addition to fulfilling the requirements given under
the definition of interlock, will also prevent the operation of the ear
by the operating device unless all hoistway doors are locked in the

closed position,
Note: The *closed position” for hoistway landing oorg o;\/ates for
various types of elevators is specified in section Ind 482 and 4

(38) Lanping ZONE, The car is considered within the meaning of
thiz coede, as being within the landing zone when the car floor is not
more than 18 inches above or below the landing.

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

(40} OPERATING DEVICE. The operating deviee is the car switch,
push button, rope, wheel, lever, treadles, ete., employed to enable
the operator to actuate the controller,

{(41) OVERTRAVEL, BOTTOM.

{a) 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.

(b) 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
countelwelght rests on the buﬂ'e).s, and includes the resulting huffer
compression.

(42} OVERTRAVDL ToP, Tap overtravel of the elevafor car is the
digtance provided for the car floor to travel ahove the level of the
upper terminal landing until the car is stopped by the normal
terminal stopping device,

{43) AUTOMATIC OFERATION. Aufomatic operation iz operation by
means of buttons or switches at the landings, with or without but-
tons or switches in the car, the momentary pressing of which will
eauge the ear to start and automatically stop at the landing corre-
sponding to the button pressed.
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(44) NON-SELECTIVE COLLECTIVE AUTOMATIC OPERATION, Non-
selective collective automatic operation is automatic operation by
meang of one button in the car for each landing level served and
one button at each landing, wherein all stops registered by the
momentary pressgure 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.

(45) SELECTIVE COLLECTIVE AUTOMATIC OPERATION. Selective collec-
tive automatic operation is auvtomatic operation by means of one
button in the car for each landing level served and by “Up” and
“Down” buttons at the landings, wherein all stops registered by the
nmomentary pressure of the ear butfons are made as defined under
non-selective collective automatic operation, hut 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 opera-
tion, all “Up” landing calls are answered when the car i traveling
in the “Up” divection and all “Down” landing calls are answered
when the car is traveling in the “Down” divection, except in the case
of the uppermost or lowermost calls, which are answered as soon as
they arve reached, irrespective of the direction of travel of the ear.

(46) SINGLE AUTOMATIC OPERATION, Single automatic operation is
automatic operation by means of one buiton in the car for each
landing level served and ome button af each landing, so arranged
that if any car or landing buiton has been pressed the pressure of
any other car or landing operating button will have no effect on
the operation of the car uniil the 1esp0nse to the first button has
been completed,

(47) CAR-SWITCH OPERATION. Car-switch operation is operation
wherein the movement of the car is directly and solely under the
control of the operator by means of a switeh in the car,

(48} CAR-SWITCH AUTOMATIC FLOOR-STOP OFERATION. Car-switch
automatic floor-stop operation is 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 desirved to stop, after which the slowing
down and stopping of the elevator iz automatically effected.

(49) CONTINUQUS-PRESSURE OFERATION. Continuous-pressure opera-
tion ig operation by means of push buttons or swifcheg in the car
and -at landings, any one of which may be used to eontrol the move-
ment of the car so long as the button or switch is manually held in the
operating position.

(60) DUAYL, OPERATION, Dual operation iz a sysfem of operation
whereby the elevator controller iz arranged for either automatic
operation by means of landing and car buttons or switches, or for
manual operation by an operator in the ear, who may either use a
car switeh or the buttons provided in the car. When operated by an
operator, upon the throwing of a suitable switech or switches, the car

Register, July, 1359, No, 41
{]Ievator Code



10 INDUSTRIAL COMMISSION

can ho longer be started by the landing buttons, which buttons may,
however, be used to signal the operator that the car i desired at eer-
tain landings. ’

(61) PRE-REGISTER OFERATION. Pre-register operation is operation
in which sighals 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 other-
wise, to initiate the stop, after which the landing stop is automatic.

(52) SIeNAL OPERATION. Signal operation is operation by means of
gingle 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 those landings, frrespective of its dirvection 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 approach-
ing the landing in the corresponding direction, irrvespective of the
sequence in which the buttong arve pressed. With this fype of opera-
tion the ecar ean be started only by means of a starting switeh or
button in the car.

(53) 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 usually opened by various elecirical safety devices.
These switches are of the magnetic type.

(54) BAFETY, CAR OR COUNTERWEIGHT. A ear or counterweight
safety is a mechanical device attached to the car or counterweight
frame to stop and hold the ecar or counterweight in case of prede-
termined overspeed, free fall, or slackening of the cables.

(b5) SLACK-CABLE SWITCH, ELEVATOR. An elevator slack-eable switch
is a device for automatically cutting off the power in case the hoisting
cables hecome slack.

(56) FAcCIA PLATE, A metal plate not less than 1/16” in thickness,
gecurely 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.

History: Cr. Register, April, 1957, No. 16, eff, 5-1-57; am. (5), (16) and
cr, (86), Register, December, 1857, No, 24, eff. 1-1-58; am. (24) (h), cr.
(24} (k), Register, July, 1959, No. 43, eff. 8-1-59.

Scope of the BElevator Code

Ind 4.01 General scope, The requirements of this code shall apply
to all elevator, dumbwaiter and escalator installations in public
buildings and places of employment as defined by the statutes. The
requivements apply fo both existing installations and those hereafter
installed unless otherwise specified.

History: Cr. Register, April, 1957, No. 1§, eff, 5j—1-57.

Ind 4.02 Renewing of elevators, dumbhwaiters and escalators. Where
the part or parts of equipment of an elevator, dumbwaiter or esca-
lator are impaired through ordinary wear, damage or deterioration

Register, July, 1069, No, 43
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by fire or other causes, to less than 50 per cent of the original eondi-
tion, the equipment shall be repaived or rebuilt in conformance with
the requirements for new installations.

History: Cr. Register, April, 1957, No. 16, eff, 5-1-b7.

Ind 4.03 Exemptions. This code doeg not apply to belt, bucket, scoop,
roller, or similar inelined or verfical freight conveyors, portable
tieving or piling machines when not passing through a flcor unless
serving more than the floor on which the portable tiering or piling
machine is located, skip hoists, man hoists, mine hoists, lumbes lifts,
wharf rampsg or apparatus in kindred ciasses, amusement devices,
stage curtain hoists or lift bridges, nor to elevators used only for
handling building material during the period of building construction
and elevators with & travel less than 56 inches,

(1) For regulations relative to the use of elevatops, hoists;, der-
ricks and similar equipment during the period of ,cehstru /lo:n of a
building or any other structure, see gection Ind 8528 to 3631 inclu-
sive of the general orders on Safety in Construetion issued by the
industrial commission.

(2) For man Iift requirements, see geheral orders on Safety.
History: Cr. Register, April, 1957, No. 16, eff. 5-1-57.

Plans

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

(a) The form referred to under 4.04 (1) is SB-22 “Application For
Construction, HErection And Remodeling Elevators” and may be ob-
tained from the Industrial Commission, 1 Wegt Wilson Street, Madison.

(2) A plan exa 'ﬁlstion fee in the amount established under see-
tion 101.10 (13) (g), Wis, Stats., shall be paid for each installation
requiring approval,

(3) Section Ind 4.04 (1) shall not apply in cities where elevator
permits are issued by the city in a manner approved by the industrial
commission. Every elevator manufacturer who furnishes an elevafor,
power dumbwaiter, or escalator to be insgtalled by the owner, or an
agent of the owner, shall submit plans and fille an application in
complianee with thig order.

(4) Plans shall include: {a) Sectional plan of car and hoistway;
(b) Sectional elevation of hoigtway, machine room (showing ma-
chinery) and pit; (e} Plan of machine and supports showing details
of mafterials, size of beams. If the hoistway has more than one
entrance on any floor, all entrances shall be clearly shown.

(5) The elevator manufacturer and the archifect shall cooperate
in preparing plans to avoid discrepancy in design.

History: Cr, Register, April, 1957, No. 16, eff, 5-1-67; cr. (1) (a), Regls-
ter, October, 1957, No. 22, eff, 11-1-57.

Ind 4.05 Inspections. (1) INTERVAL. All clevators, power dumb-
waiters, or escalators operated in the state of Wisconsin shall be
subjected to a regular inspection at least once every 12 months.

Register, July, 1859, No, 4§
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(2) INSPECTION BY INSURANCE COMPANIES. The industrial commis-
sion may accept inspections of elevators, power dumbwaiters, and
escalators reported by certified inspectors, subject to the following
conditions:

(a) Bach installation shall be inspected once every 12 months.

(b) A detailed report of each unit inspected shall be filed with
the commission within 14 days after ingpection on a printed form
approved by the commission. Such report shall show all respects in
which the installation fails fo comply with the code requirements, If
there are any special conditions which, in the inspectoi’s opinion,
would require modification of any general order, the facts shall be
fully stated in the report, with the inspector’s recommendation.

1. Where an insurance company inspects an elevator, power dumb-
waiter or escalator within the city limits of Milwaukee, a detailed
report of each unit inspected ghall be filed with the Inspector of
Buildings, City Hall, Milwaukee, within 14 days after inspection on a
printed form approved by the commission. Such report shall show all
respects in which the installation fails to comply with the code 1e-
quirements. If there are any special conditions which, in the inspec-
tor’s opinion, would require modification of any general order, the
facts shall be fully stated in the report with the inspector’s
recommendation,

Note; Reports. required to be submitted to the Inspector of Buildings,
Milwaukee, need not be fAled with the commission.

(¢} A certificate of inspection on a form approved by the com-
mission shall be posted by the insurance company in a conspicuous
place in the elevator car, dumbwaiter cage, or escalator, as the cage
may be, and shall show the date of inspectign, name of insurance
ecompany, name of inspector, safe éarryin\g/(izapacity. (See section
Ind 4.52)

1, The form referred to under 4.06 (2) (c) is SB-15A “Certificate
Of Inspection” and is furhished e insurance companies by the Indus-
trial Commission, 1 West Wilson Street, Madison.

(d) The insurance company shall use all reasonable diligence to
secure compliance with the commission’s orders. If unsuccessful, it
shall go report to the commission. If it then secomes necessary for
the commission fo make an inspection, the stgfutory fee for each unit
inspected will be charged, (See seetion Ind 4.07)

(e) The competency of each elevator inspector shall be certified by
each insurance company to the commission in writing prior to making
ingpections. Insurance company inspectors will be approved by the
commigsion only after the veceipt of acceplable evidence of competency
- and a satisfactory examination has been pagged consisting of oral
and written tests. (/; )

1. The form referred to under 4.05 (2) (e) is SB-12 “Insurance
Company Elevator Inspeetor” and is furnished by the Indusérial Com-
mission te insurance company inspectors after their competency has
been examined and approved.

(£) Insurance companies that cover elevators, escalators, or power
dumbwaiters which come within the scope of liabilities of workmen’s
compensation, public liability, or comprehensive coverage in any man-
ner or degree shall report to the industrial commission on January 1
each year the identity, loeation, and ownership of each such rigk.

Reglister, July, 1959, No, 43
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1. Insurance companies employing inspectors holding valid certifi-
cates of eompetency, inspect all risks annually, and regularly file
proper ingpection reports shall not be required to file & list of such
risks on Jannary 1 of each year.

2. Insurance companies insuring risks in cities of the firgt class
shall not be required to make the ahove report provided the risks
are located within the corporate limits of such eities and provided
that such cities have equivalent reporting requirements.

3. Elevators, escalators, or power du bwhiters covered by ingur-
ance companies as in gection Ind 4.05 (2) (I) not employing inspectors
holding valid certificates of eompetency shall be subject to inspection
by the industrial commisgsion. Fees for performing such ingpection
gervices shall be paid in accordance with the provisions of the
applicable fee schedule.

Hisgtory: Cr. Repgister, April, 1457, No. 16, eff, 5-1-57; cr. (2) (e¢) (1)

and (2) (GB (1), Register, October, 1967, No. 22, eff. 11-1-57; am. (2) (e),
Register, December, 1957, No. 24, eff, 1-1-53.

Register, July, 1959, No, 43
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Ind 4.06 Inspection by cities. In any city which provides a compe-
tent inspector, the industrial commission will accept inspec!:i ns py
sugh -city, pydvided the conditions of section Ind 405 (2) (i), (¥),
{(d), and (&) are complied with, substituting “city” for “insurance
company”.

History: Or, Register, April, 1957, No. 16, eff, 5—1-57.

Ind 4.07 Inspection fees. (1) A chabgeé in accordance with the fee
schedule established (Sec. 101,10 (12)7 Wis. Stats.), will be made by
the industrial commission for each inspection of each elevator, power
dumbwaiter, or escalator.

(2} A representative of the elevator company shall be present
during the final inspection of each installation.

Nete! A responsible and competent mechanic should accompany the ele-

vator inspector while s perlodic inspection is being made.
History: Cr. Register, April, 1967, No, 16, eff. 5—-1-57.

Ind 4.08 Tests and inspection; new installations. (1) A contract
lIoad test shail be made by the party installing an elevator or dumb-
waiter before the elevator is placed into gerviee../This test shall be
made in aeccordance with the terms of section Ind 4.64. :

(2) Every new installation shall be inspeeted and tested by a
rvepreseniative of the industrial commission to determine whether
or not it complies with the requirements of this code before each unit
is placed in service.

(8) The party installing the elevator, power dumbwaiter, or esca-
lator, shall give notice to the industrial commission not less than
10 days prior to the time the installation is complete and ready for
ingpection, e

Note: For test of safety device see section Ind 4,64,

History: Cr. Register, April, 1957, No, 16, eff. 6-1-57.

Ind 4.10 Hoistwiy enclosures; new installations, (1) The hoistway
of every passenger or freight elevator or dumbwaiter hereafter in-
stalled in buildings of 2 stories or less in height, shall have enclosures
_that comply with the requirements of section Ind 4.12 or better.

Note: Im all fire-resistive and miil constructed buildings the hoistway
%'hag} !iot be less than 2-hour fre-resistive construection, as indicated In
able 1,

(2} The hoistway of every passenger or freight elevator or dumb-
waiter hereafter installed in buildings 8 stories or more in height
ghall consist of not less than omne-hour fire-resistive construection,
and outlined as follows:

(a) In all fire-resistive and mill constructed buildings the hoistway
shall not be less than 2-hour fire-resistive construction, as indicated
in Table 1, Vo o

: ‘ !
(b) See section Ind 5520 and 57.12-4 of the Wisconsin Building A i

Code for special requirements of fire-resistive-construction-through-
out regardless of travel in {heaters, assembly halls, hotels, hospitals,
apartment buildings and places of detention.

(e} The type of hoistway enclosure whether extending the full
height of the building or not shall be governed by the height of the
building and not by the height of the hoistway,

(d} Every hoistway enclosure with no less than 2-howr fire-
resistive construction shall extend to the roof or ceiling ahove
hoistway.

Register, April, 1967, No, 16
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Table 1
T
Fira- Ml Ordinary Frame
Hoistway Landings Resistive Constructed Constracted Conatructed
Buildings Buildings Buildjngs Buildings
Basement to first..___ 2 hr. Fire- 2 hr, Fire- See Section See Section
Resistive Resistive Ind 4,12 Ind 4.12
Construction Construction
Firat to gecond_____._ 2 hr. Fire~ 2 hr, Iire- See Section See Section
Reslstive Besistive Ind 4.12 Ind 4.12
Congtruction Construction
Bagement to second.. _| 2 hr, Fire- 2 hr. Fire- See Section See Seetion
Resistive Resistive Ind 4.12 Ind 4.12
Construction Construetion
First to third-. .____. 2 hr, Fire= 2 hr. Fire- 1 hr. Firg- 1 hr. Fire-
Resistive Resistive Resistive Resistlva
Constraction Coenstruction Construction Construction
Basement to third____} 2 hr. Fire- 2 hr. Fire- 1 hr. Fire- 1 hr. Fire-
- Registiva Resiative Resistive Registive
Construction Consatruction Construction Construction
First to fourth_ . .____ 2 hr. Fire- 2 hr. Fire- 1 hr, Fire- 1 hr, Fire-
Resistive Reslstive Resistive Reglative

Construction Construection Construction Conatruetion

(8) Where a one-hour fireresistive constructed hoistway is re-
guired, all hoistway landing openings shall be provided with ap-
proved Class (C) doors or equal except that wood doors of solid
flush type 1% inches thick may be used.

(4) Where a 2-hour fire-resistive constructed hoistway is required,
all hoistway landing openings shall be provided with approved
Class (B) doors or equal or approved fire shutters.

(b) Where hoistway doors are required and installed, all door
openings and passageways shall be clear and unobstlucted at all
times,

{6) All doors or shutters where required to proteet the hoistway
landing openings shall be sell-closing, or equipped fo close aufo-
matically in case of fire or equipped with a device requiring the doors
to be eloged before the car can be moved from the landings,

(7) (a) Fire-resistive doors have no time resistance rating estab-
lished by governmental agencies. It will be the policy of the indus-
trial commission to approve, subject to the provisions of this order,
any door given a rating by the Underwriters’ Laboratories in their
“List of Fire Protection Equ1pment and Materials”, listed as Class
A, B, C, D and E having varying degrees of 1'e51stance and suitable
for various loeations. T \/l

h) For o1stway entrance protection see section Ind 431 4,32,
487 and 448"

(8) (a) Doors and windows in outside walls of elevator hoistways
need not be fireproof except in cases where fire doors are- required
by the Wisconsin Building Code.

{(b) Every window in such a hoistway enclogure except in outside
wall shall be of wired glass and metal frames and sash.

History: Cr. Register, April, 1957, No. 16, eff, §-1-57.

Register, April, 1967, No. 16
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Ind 4.12 Guarding hoistway of elevators. New and existing installa-
tions, (1) The hoistway of every passenger or freight elevator or
dumbwaiter where the travel does not exceed 2 stories shall be
guarded with not less than the following requirements:

(a) Bwisting installations. 1, The hoistway of every existing pas-
senger or freight elevator or dumbwaiter, where a fire-resistive en-
closure is not required and is not provided, shall be enclosed with
guards not less than 6 feet in height above each floor. If the guards
are made of wood they shall be solid. If the guards are made of metal
they 'shall be the equivalent in strength, vigidity and protection of
wire sereen of not lesg than Ne. 10 U. 8. Standard Gauge with mesh
not greater than 1 inch measured along the wires from ecentfer to
center at points where they cross.

2. Where a hand cable is operated through the hoistway enclosure,
a slot not more than § inches wide by mnot more than 8 feet long
with the bottom 80 inches from the floor may be cut in the enclosure.
This slot or opening shall be protected with an approved fire shutter,
which will be self-closing or which will close automatically in case
of five,

(b) New installetions. 1. The holstway of every passenger or freight
elevator or dumbwaiter hereafter installed in existing buildings
2 gtories or less in height where a fire-resistive enclozure is not re-
quired and is not provided and the building is of ordinary or wood
construction, shall be enclosed with guards not less than 7 feef in
height above each floor. If the guards are made of wood they shall he
solid. If the guards are made of metal they shall he the equivalent
in gtrength, rigidity and protection of wire screen of not less than
No. 10 U. 8, Standard Gauge with mesh not greater than 1 ineh
measured along the wires from center to center at points where
they cross.

2. Exceptions: Hand elevators. On the side on which the pull rope
is located, the enclosure may be arranged so as to permit free
operation of the pull rope.

(2) Where material is stored near a hoistway enclosure, the
enclosure shall extend from floor fo ceiling.

(8) In every elevafor installation where the ceiling height is more
than 12 feet, the space between the top of the entrance opening
and ceiling shall be enclosed with vertical wood or metal bars spaced
not more than 2 inches apart or with wire screen of not less than
No. 13 U. 8. gauge and mesh not larger than 2 inches, This en-
closure shall be in a plane not more than 7 inches from the edge
of the car, except that in existing installations, 8§ inches will be
permitted.

(4) On every hand elevator operating in a hoistway outside of a
building and which is enclosed only at the ground floor, the hoigtway
over the outside landing enfrance shall be enclosed solid the entire
length of the hoistway, not more than 7 inches from the edge of
the car.

History: Cr. Register, April, 1957, No. 18, eff. b-1-5T.

Ind 4.13 Combined stairways and elevator hoistway enclesures. New
and existing installations. An elevator or dumbwaiter hoistway which
is plaeed in a fire-registive stair enclosure need not have an additional
fire-resigtive enclosure, but the elevator hoistway shall be guarded to

Register, April, 1957, No. 16
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a height of not less than 7 feet above each floor jand every stairway
in the manner described in section Ind 4.12 (1), except that in-
combustible material shall be used throughout.

History: Cr, Reglster, April, 1967, No, 18, eff, b-1~47.

Ind 4.14 Guards for outside windows in hoistways, New and existing
installations. (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 the window sill is not more than 15 feet above an adjoin-
ing roof. 7

3. Up to and including the seventh floor on elevators hereafter in-
gtalled in cities where the fire departments use aerial ladders.

(b) Material, Metal bars not less than 1% . inch in diameter or
equivalent and spaced not more than 10 inches center to center, or
wire screen of wire not less than Y inch in diameter with mesh
not greater than 8 inches, measured along the wire from eenter to
center of wires at points where they cross. If any such screen is
hinged the fastening shall be on the inside. Exception: Grain elevators,

Note: Flat barg not less than I inch wide by 14 Inch thick, with the
ends seeurely anchored, will be considered the equivalent of 3% inch
dlameter rods,

(2) Where an open side of an elevator car passes a window in a
wall of a hoistway and an approved car gate protection is not pro-
vided for such open side a gunard consisting of vertical metal bars
% inch in diameter or equivalent, spaced not more than 2 inches
apart, or substantial grating, removable if desired, shall be provided
over the inside of the window,

History: Cr. Register, April, 1957, No. 18, eff, 5-1-57.

Ind 4.15 Guards for projections in hoistways. (1) All projections
and shearing edges in elevator hoistways such as floors, beams, sills,
pipes, bolts and other stationary parts within 4 inches of the edge
of the car, unless guarded by the permanent car enclosure, shall be
provided with smooth beveled guards fitted directly under such
projections.

(2) On new installations these guards shall be of smooth metal
not less than 1/16 inch in thickness and properly braced.

(b) The beveled surface of each puard shall make an angle of
not less than 60 degrees with thé horizontal, \[ Ve

(¢) Exceptions: The requirements of seetion Ind 4.15 i) need not
apply to the tracks of 2-speed doors; nor to projeetions of 1 inch
or less on doors and door linfels; nor to the projections into the hoist-
way on interlocks or other floor lock devices where the guarding of
such devices would interfere with their proper opervation.

(2) Pasgenger elevators hereafier installed equipped with ecar
gatas of the collapsing type shall have the hoistway provided with
facia plates flush with the landing sill.

(8) Passenger elevators hereafter installed equipped with solid
car doors and leveling device, shall have the hoistway provided with
vertical toe-guards extending at least 2 inches beyond the leveling
zone gfd beveled at the lower edge as required in seection Ind
415 (.Y

Register, April, 1957, No. 16
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(4) On every existing passenger elevator having a leveling device,
the hoistway shall be equipped with a vertical toe-guard extending
at least 2 inches beyond the leveling zZphe and beveled at the lower
edge as required in gection Ind 4,15 (I).

(b) Where a leveling device operates the car with the hoistway
door open, the under side of the car platferm shall be equipped with
a vertical toe-guard at least 2 incheg longer than the leveling zone.

History: Cr. Register, April, 1957, No. 18, eff. 5~1-57.

Ind 4,16 Car clearances, (1} The clearance between the car entrance
sill and any landing sill shall be not less than 14 inch where steel
guide rails are used in side-post construetion and not less than % inch
where wood guide rails or eorner-post construction is used.

T3 (a) The clearance between any point of ‘the elevator hoistway
wall and the elevator car shall not be less than 3% inch. Every rope,
cable, sheave and other similar moving parts shall have a clearance
of not less than % inch.

(b) The distance from the edge of the hoistway landing sill to
the hoistway landing door or gate shall not be more than 4 inches.

(¢} For automatic-operation elevators the distance between the
hoistway side of the hoistway door opposite the ear opening and hoist-
way edge of the landing threshold shall be not more than the follow-
ing: for swinging doors %% inch and for sliding doors 2 inches,
In no case shall the hoistway face of the hoistway door project into
the hoistway beyond the edge of the landing .sill.

1. For exigting installations of automatic-operation elevators where
the clearance exceeds 1% inches for swinging doorg or 2% inches
for sliding doors, the space between the hoistway side of the landing
door and the hoistway edge of the landing threshold shall be filled in
by suitable means.

2. If the holstway door con: %Es‘,.of 2 or Jnpre sections, the distance
specified in section Ind 4.16 (1)"and (1) (a), shall be measured from
the section of the door nearest to the edge of the hoistway landing
gill.-

(d) The clearance between the car enfrance sill and any landing
sill shall not he more than 1% inches.

{e) For freight elevators, the clearance between the hoistway walls
and the edge of any car entrance sill shall not be more than 7 inches
at any point, except that where pasgs type vertical bi-parting counter-
balanced hoistway doors are used, this clearance shall be not more
than 8 inches. For existing installations, this elearance at the second-
ary entrance may be inereased, if approved in writing by the indus-
trial commission,

(f) For passenger elevators hereafter installed, the clearance be-
tween the hoistway wall or facia plate and the ear enfrance sill shall
not exceed 4 inches. ’ '

History: Cr. Register, April, 1857, No. 16, eff. 5-1-57; am. (1) (e), and
cer. (1) (D), Register, December, 1967, No. 24, eff, 1-1-58.

Ind 4.17 Depth of pit and overhead ¢learance including aceess to
pits and stop switch in pits. (1) DEPTH AND CLEARANCE. The depth of
the pit and the overhead clearance for any power elevator hereafter
installed, having a contract speed of 200 feet per minute or less,
where spring buffers are required, shall be not less than the number
of inches for si given speed and capacity shown in Table 2. See sec-

tion Ind 4,19 (1).
Register, December, 1957, No. 24
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Table 2. Minimum Pit Depth and Overhead Clearance

Contract Load in Pounda
Contraet Speed
Feet per Minute 0—4000 5900—7000 8000 and over
- 50 86 inches 42 inches 48 inches
100 42 inches 48 inches 54 inches
200 48 Inches B4 inches 60 inches

(2) AccEss To PITS. Access to pits of elevators hereafter installed
shall comply with the following:

(2) Access may be by means of the lowest hoistway door or by
means of a separate pit access door.

(b) Access to pits extending more than 4 feet below the sill, shall
be provided by means of fixed vertical ladders of incombustible mate-
rial, located within reach of the access door. The ladder shall extend
not less than 30 inehes ahove the gill of the access door, or hand-
grips shall be provided to the same height.

(e¢) Pits shall be accessible only to authorized persons.

(d} Where a separate pit access door is provided, it shall be self-
cloging and provided with a spring-type loek arranged to permit the
door to be opened from inside the pit without a key Such doors
shall be kept locked.

(3) Srop swrrceE IN Prrs, There shall be installed in the pit of
every power elevator hereafter installed an encloged stop switch of
the approved type and shall be in addifion to the directional and
final limit switches, This switch shall be so Iocated as to be accessible
from the pit access door. Where access to the pits of elevators in a
multiple hoistway is by means of a single aceess doow, the stop switch
for each elevator shall be located adjacent to the nearest point of
access to its pit from the aceess door.

(4) PIT DEPTHS INCREASED. When vertically sliding bi-parting coun-
terbalanced hoistway landing doors are used or required, the above
minimum pit depths shall, in the case of shallow pits, be inereased
to nof less than %% the door height opening, plus 6 inches over the
requirement of Table 2.

{a) Where spring buffers are used, the clearance between the bot-
tom of the car platform and the pit floor shall be not less than 15
inches when the car is resting on the fully compressed buffers,

(5) The depth of the pit and the overhead clearance for any power
elevator hereafter installed, having a contract speed in excess of 200 .
feet per minute, where oil or equivalent buffers are 1equ1red shall be
not less than the number of inches for a given speed shown in Table 3.
See section Ind 4,19 (1), (4). L

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

Regizter, April, 1957, Mo, 18
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Table 3. Minimum Pit Depth and Overhead Clearance

Pit Dapth Overhend Clearance
Car Depth 18 Inches
Contract Speed +Run by 3 inches+
Feet per Minute Extended Buffer
b 64 inches 48 inches
300 F U S 84 inches b4 inches
400. : 76 inches 80 inches
500 92 jnches 66 inches
600. 110 inchies ‘12 inches
T00. ... 110 inches 78 inches
800 or mote., ___.._.__ 140 inches 84 inches

Note: The above pit depth hmy not be sufiicient for rope compensaiion.,
Where o¢il huffers are installed, the elevator manufacturer should be
con_sultedt to determine if the above pit depths are sufiicient for hls
equipment. H

(b} Table 8 gives minimum requivements, but additional pit depth
shall be provided as necessary to allow clearance for ecompensating-
rope sheaves and any vertical movement theveof, and to comply with
section Ind 4.68. * : :

(e} Counterweight oil buffers shall be installed so that when the
car is at the top landing, the extended buffer shall be at least 6 inches
from its striker block. '

(d) When the car is at the top landing, the overhead clearance
shall be the clear distance between the top of the car and devices
attached thereto and any corresponding point of any obstruction in
the hoistway vertically above it :

(e) When the car rests on the fully compressed buffer, there shail
be at least 2 feet clearance 'vertically between the lowest projection
of the under side of the car platform, except guide shoes and aprons
attached to the sill, and any obstruetion in the pit, exelusive of com-
pensating device, buffer, and buffer support and foundation encroach-
ments hereinafter permitied. The depth of any trenches or depres-
sions permitted by the indugtrial commission shall not be considered
in determining this clearance. '

(f) The floor of the pit shall be approximately level, exeept that
this requirement may be waived if old foundation footings are en-
countered in a new installation and it is inadvisable to vemove the
footing, but the maximum permissible encroachment shall be not move
than 15% of the cubic comtent of the pit: Sufficient pitch may he
allowed for drainage. There shall be no trenches or depressions in
elevator pits except by perniission of the industrial comniission where
difficulties make such trenches or depressions necessary.

(6) Every hand elevator hereafter installed shall have a pit at
the bottom of the hoistway equal to not less than the thickness of
the elevator platform, plus the required clearance for any attachment
that may be placed on the bottom of the platform. -

(7) All parts of a new elevator installation shall be designed and
adjusted to permit safe movement to the limits of travel at the top
and bottom of the hoistway, including the depth of the pit and the
overtravel at the top of the hoistway.

{8) Provisions shall be made to insure reagonable safety for the
work necessary to properly inspect and maintain the equipment on
the bottom of the car and in the pit.

History: Cr. Register, April, 1967, No. 16, eff, 5-1-57.
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Ind 4.18 Construction of pits, (1) The pit for every elevator shall
be at least equal in avea to the hoistway. The walls and floor of the
pit shall be substantially econstructed of incombustible material
forming a tight enclosuve.

{2) Where water cannot be kept out of a pit with ordinary con-
struction, a proper automatic drain shall be installed to keep the pit
dry, or a pit tank shall be constructed of boiler plate not less than
14 inch thick, properly braced,

History: Cr. Register, April, 1967, No. 1h, eff, §—1-57.

Ind 4.19 Buffers. (1) Qil or spring buffers shall be provided
for every power elevator car and every set of counterweights
and shall rest on a solid foundation in the pit, except that on the
counterweight side, oil buffers may be attached to- and mounted
below the counterweight. The function of the buffers shall be to
absorh the energy of the rated comtract load and the counterweight
descending at governor tripping speed. For a contract speed of 200
feet per minute, or less, oil or spring buffers may be used. For a
contract speed exceeding 200 feet per minufe, oil buffers shall be
used with provisions and requirements as outlined as foilows:

(a) The minimum total stroke of oil buffers shall be based on an
average retardation of 382.2 feet per second per second, hased -on
governor tripping speed, and the maximum refardation based on
governor tripping speed shall be not in excess of 80.5 feet per second
per second (2% times gravity retardation). E 2t10n. The required
buffer stroke specified in section Ind 4.19 (1) Y(4) may be reduced
subject to the approval of the industrial commission provided speed-
retarding devices ag specified below are installed for retavrding the
car and/or counterweight te a definite reduced speed before the
buffer is engaged, In such cases the required buffer stroke shall not be
less than the distance corresponding to gravity retardation from
120% of such reduced speed rather than from governor tripping
speed, provided that for .contract speeds in excess of 500 feet per
minufe the buffer stroke shall be not less than 18 inches.

(b) If special gpeed-control or retarding devices are installed in
connection with veduced stroke buffers as provided in the above
exception, such devices shall:

1. Be independent of the normal and final stop switches.

2, Provide a retardalion of the asecending car not in excess of
gravity.

3, Provide a st'.oppmg distance for J?‘g/ descending car net less
than that shown in section Ind £:84, Tabl

(2) Each type of oil buffer used shall be tested to prove satisfac-
tory results. Exception: Until testing facilities aré available, the
provisions of this requirement will be met if the buffer passes field
tests approved by the industrial commission.

Noier 1, The specifications of buffer {ests as outlined in the American
Standard Safety Code for elevators, or made by, or under the super-
vision of a recognized testing [aboratmy may be considered as satis-
factory, and approved by the industrial comimission.

Note: 2. 'The fleld tests as outlined In the inspectors manual of the
Ameréc%? Standard Safety Code for Rlevators will he in  general
acceptable,

Register, April, 1957, No. 16
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(3) Buffers shall be marked by the manufacturer with range of
speed and load for which they have been approved.

{4) Buffers shall be provided with a gauge to determine the amount
of oil. Pipe plugs in casting not accepted.

{6) Buffers shall be tested in the field by running on to them with
contract load at not less than one half eontract speed with the final
limit switch operative; when the load is lifted the buffer shall return
to the fully extended position within 90 seconds.

(6) Buffers for car or counterweight of the spring return type shall
be provided with a switch, operated by the buffer in ecase it is com-
pressed more than 3 inches and so connected in the control cireuit
that the speed of the descending ear or counterweight shall not exeeed
one half the contract speed unless the buffer plunger when released
returns to within 8 inches of its normal position.

(7} If spring-return buffers are precompressed they shall he zo
installed that when the car is level with a terminal landing the re-
maining buffer stroke shall not be less than 50% of the gravity stop-
ping distance corresponding to the governor-tripping speed used.

History; Cr, Reglater, April, 1957, No. 18, eff, §—1-57.

Ind 4.20 Hoistways, penthouses, machine rooms and pits unoh-
structed, New and existing installations. (1) No elevator machine
or other machinery shall be loeated in the elevaior pit except equip-
ment used in connection with sidewalk or hydraulic elevators,

(2) No ropes, wires or pipes shall be installed in any elevator
hoistway except those needed to serve the elevator equipment inelud-
Ii}lg‘ heating and lighting the car or hoistway and branch sprinkler
ines. :

(3) Other electric conduits or cable may in excepiional cases be
. installed in the elevator hoistway only if approved in writing by the
industrial commission provided that no opening, terminal, outlet or
Junetion is within the hoistway and shall be continuous between out-
lets or terminals entirvely outside the hoistway.

(4) In existing installations pipes in a hoistway may remain unless
carrying noxious gages, or steam with a pressure exceeding 15
pounds, and wires may 1~emai\1fi«{ Placed in eonduit in compliance with
the provisions of seetion Ind 4.20."

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

(6) There shall be no thoroughfare under the hoistway of an
elevator or counterweight unless all the requirements are complied
with outlined ag follows: {V

(a) Buffers (Seesection Ind 419y, e

" (b) Car and counterweight safety devices (See section Ind 4.64).

(c) There shall be a structure under the hoistway sufficiently
strong to withstand without failure the impact of the ear with
contract load or the impaet of the counterweight when either is
descending at cohiract speed or at governor tripping speed where
a governor-operated safety is used. :

{(7) No machinery or other apparatus not a part of the elevator
shall be installed within 8 feet of elevator equipment.

Higtory: COr, Regiater, April, 1857, No, 18, eff, 5-1-57.
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Ind 4.21 Headreom in machine rooms and overhead . machinery
spates of power elevaiors. New installatigns, (1) A screen or floor
shall be provided a} the top of the hoistway of ever wiver elevator
hereafter installed in compliance with section Ind 4.23) and the éle-
vator machine rooms and overhead machinery spaces above such
ﬂom ghall have a clear headroom of not Ie.ss than the following:

. (a) Machine, control and n\c)?‘ /r generator rooms, 7 feet.

Nate: See section Ind 4.78 (14) for clearances hetween various parts
of the equipment,

{b) Exception: Installations utilizing present machine spaces may
be reduced to 6 feet. when present building construetion limits
headroom.

(c) Spaces contanung only overhead, secondary or deflecting
sheaves, 8 feet 6 inches.

(d) Spaces containing overhead, secondary or deflecting sheaves,
and governgrs, signal machines or other efuipment, 4 feet 6 inches.

(e) M’a.a@?l n‘?ly spaces not overhead shaH comply with section Tnd
4.21 (1) {(a).

(2) Where floors are provided under secondary and deflecting
sheaves, the machine and suppmtmg beams may encroach on the re-
quired headroom provided there iz a elearance of not less than 3 feet
between the underside of such beams and the top of the floor. Ex-
ceptions: (a) Overhead sheaves, governors and other eguipment
where the elevator machine is loca.ted below or at the side of the
hoistway, provided that meang of access for inspection and servicing
of the governor shall be provided as follows: 1. A clear unobstructed
access shall be provided to the governor, from outside the hoistway in
the hoistway wall at the governor assembly, which shall be by means
of a hinged door with lock. This door shall he not less than 20 inches
or more than 24 inches sqguare. Wheve the access to the governor is
below the voof line, an unohstructed permanent ladder (folding or
fixed) shall be provided. Where aceess to the governor is 4 feet or
more above the rqdff lne, irway shall be provided as required in
section Ind 4.22 (4} and ( )l For all installations, access \1}) the roof
from the top floor shall comply with seetion Ind 4.22 {4).

2. Sheaves and other equipment, except governor, can be inspected
and serviced from the top of the car, In the event that the overhead
sheaves or other equipment, except goyernor, cannot be serviced from
standing dn‘ectly on top of the car Qxf over, a metal grating or floor-
ing as required in seetion Ind 4.21 (1) sha]i be provided with access
to the overhead sheaves and governor from outsi é the hb}sﬁ}my
conforming to the requirement of seetion Ind 4.22 4) and (b)

(3) Where a new elevator terminates helow an occupied floor or he-
low a voof and a machine room cannot readily be provided, the re-
quired headroom may be decreased if apploved in writing by the
industrial commission,

History: Or, Register, Aprll, 1967, No. 16, eﬁ. b-t-67.

Ind 4.22 Construction of machine reems and penthouses. (1) The
construetion of walls, ceilings or roofs and:openings of all machine
rooms and penthouses shall he of equivalent construetion as rvequired
for 'hoistway enclosures. Where exposed walls and roofs are of
non-ﬁ1e-1esistive constyuction, the penthouse shall in all cases he
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covered with incombustible material, oy not less than one-hour five-
resistive construetion.

(2) On every elevator hereafter ingtalled, provigions shall be
made for adequate ventilation of all machine rooms, Where poss1ble,
thig shall consist of p;opelly weatherproofed windows or ventilating
skylights. In all other cases, ventilation shail consist of adequate
supply and exhaust grilles or ducts.

(8) In every existing elevator installation access to the machine room
or penthouse shall be horizontal and shall he made safe and easy Troim
outside the hoistway by means of a stalrway (with handrail), or
gtairway type ladder (with handrail), inclined not more than 75 de-
grees with the hovizontal. (2) Exception: Scuitle openings through
the roof on existing installationg for access to the machine room
or penthouse, will be accepted, provided the arvangement is reason-
ably safe and easy.

(4) In every elevator heleaftm installed, access fo the machme
room or penthouse shall be made from outmde the hoisiway by means
of an unochstructed stairway (with handrail), inclined not moxre than
60 degrees with fhe horizontal. Openings through the roof to 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. Acecess to the machine
room or penthouse may be under the same roof, One such stairway
may serve a group of adjoining machlne roomg or penthouses on
the same roof,

(6) All stairways or ladders to the roof of the building, and all
stalrways or stairway type ladders having a rise of more than 6§ feat
above the roof, shall be protected from the weather, All stairways and
stairway type ladders which are not so protected, shall be of standard
fire escape construction of the Wisconsin Building Code.

(a) Where access to the machine room or penthouse is from the
rvoof and its entrance door opens outward a platform shall be
provided not more than 8 inches below the entrance door sill, The
platform shall be not less than 2 feet wide and shall project not
less than 2 feet beyond the “lock” jamb of the door, A guard rail
shall be p10v1ded at the edge of this platform, exeept where the ladder
or stairg join the platform.

(b} Elevator penthouses shall not be used as public th01oughfa1es.
Doors to elevator penthouses shall he fitted with locks which permit
the door to be opened from the inside without a key.

(¢} In every elevator hereafter installed where a scuttle opening
is provided in the floor over the hoistway, the opening ghall be
equipped with a subsfantial cover so arranged that the opening
cannot be conveniently used as an entrance to the penthouse.

History: Cr. Reglater, Aprii, 1957, No. 18, elf,. 5—1~57

ind 4.23 Floor over hmstways of power elevators; new lnatallations.
(1) LocaTioN OF FLOOR, The floor shail be located:

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

(b) Below the overhead sheaves where the nrachine or pumpis not

loeated over the hoistway. See -section Ind 4\,21.-

Reglater, April, 1067, No, 18
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(2) StRENGTH oF FLOOR. The floor shall be capable of sustaining
a concentrated load of 300 pounds at any 4 square inches, and whevte
it constitutes the floor of a main or secondarvy-machinery space, it
shall be designed for a live load of not less than 1256 pounds per
square foot in all open areas.

(a) Where the elevator machine is to he suppolted solely by the
machine floor slab, the floor slab sha \y];é designe I‘n accordance with
the 1equ11'ements of sectlons Ind 51, 00 and b1, 1 of the Wisconsin

" Building Code, - -

(8) OVERHEAD BEAMS, FLOORS AND THEIR gUPPORYS. 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 ghall in-
clude the complate weight of the machine, sheaves, controller, gover-
nor, and other elevator equipment together with that portion, if any,
of the machine room floor supported thereon.

(b) Twice the sum of the tensions in all wire ropes passmg over
sheaves or drums supported by the beams with the rated load in the
car.

Note, Tenslons are doubled to take care of impact, acceleration, stresses,
ete, ’

(4) CONSTRUCTION OF.FLOORS, Floors may be of concrete, or'may
be of metal econstruetion with or without perforations. Perforated
metal floorg shall conform with the following:

(a} If of har type grating, the openings between bars shall reject
a ball % of an inch in diameter.

(b) It of perforated sheet metal or of fabricated openwork con-
struction, the openings shall reject a ball 1 inch in diameter,

{c) Wood floors not less than 2 inches thick may be used in build-
ings of ordinary or frame congtruction.

{d) The openings in floors, through which cables, ropes or trans-
mission lines are passed, shall be fitted with suitable guards al, least
% inches high to prevent any loose material from coming in contact
with such cables, ropes or transmission lines, and to prevent any
toose parts from dropping through the openings.

{e) The floor shall extend over the entire area of the hoistway
where the cross-sectional area is 100 square feet or less. Where the
eross-sectional area is greater, the floor shall extend fo not less than
2 feet beyond the general contour of the machine or sheaves or other
equipment, and up to the entrance to the machinery space at or ahove
the level of the platform.

(f) Where the floor does not cover the entire horvizontal area of

‘the hoistway, the open or exposed sides shall be provided with a stand-

ard guard rail 42 inches in height with an intermediate guard rail
and a to¢board not less than 6 inches in helght at the edge of the
floor,

(g) Where there iz & 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 and a toeboard not
lesg than 6 inches in helght at the edge of the floor shall be provided

Register, April, 1967, No. 16
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at the edge of the higher level where such change in level occurs,
and a stairway with handrails shall be provided for access between
levels.

History: Cr. Register, April, 1957, No. 16, eff, 6-1-57.

Ind 4.25 Guards for counterweight ronways. Guards between adja-
cent pits, new and existing installations. {1) Where a counterweight
runway is located in the elevator hoistway the outside (the side away
from the elevator), if exposed to contact, shall be protected the fuil
height with a solid guard and, if there is no other means provided for
ingpection of the counterweight stack, a removable panel at least 12
inches longer than the counterweight stack shall be provided at the
bottom.

(2) The hoistway side of every counterweight rumway ghall be
encloged with a solid guard from a point not more than 18 inches
ahove the hottom of the pit to a helght of 90 inches, except for

(a) Hand elovators;

(b) Exigting power clevators where there s not room for such
guards; i

(¢) Elevafors whose counterweights are equipped with compensat-
ing devices connected o the counterweights.

Note!: Guards in hoistways should be made of metal of not less than
16 gauge.

(8} Where a counferweight runway is located outside the elevator
hoistway, the runway shall be solidly enclosed on all sides but a
removable panel 12 inches longer than the counterweight stack shall
be provided on the outside at the bottom.

(4} (a) Where there is a difference in level between the floors of
adjacent pits for elevators hereafter installed s rigid guard of un-
perforated metal, or a perforated metal guard having openings which
will reject a ball 2 inches in diameter shall be installed for separating
such pits. Guards shall extend not less than 6 feei above the level
of the higher pit floor.

(b) Where the difference in level is 2 feet or less, a metal railing
not less than 42 inches high measured from the level of the higher
pit floor may bhe installed in len of the guard.

Higtory: Cr, Register, April, 1957, No. 16, eff, i—1-07.

Ind 4.26 Spreader brackets and counterweight stops. (1) The coun-
terweight guide rails of every power drum iype elevator shall be
strongly fastened together every 4 feet from the top of the guide
railg, to a point opposite the bottom of the counterweight stack when
it ig at the upper limit of normal travel.

{2) In every power drum type elevator, there ghall be an I-beam
or other obstruetion, and it shall be 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 squarely, without distortion,

(8) In every hand elevator which does not have a limit stop at the
top, a solid footmg shall be provided on which the counterweight will
rest when the ear is not more than 6 inches ahove the highest lanchng

Hisiory: Cr. Register, April, 19567, No. 16, eff, b-1-57,
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Ind 4.27 Construction of cars; new installations. (1) Every power
freight elevator platform hereafter installed shall have a metal out-
side frame and shall be designed and constructed 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 gingle hand truck
and its load is not more than % the rated load of the elevator, and
the load is handled on and off the car platform manually or by means
of hand trucks., For this class of loading, the rated load shall be
based on not less than 50 pounds per square foot of inside net plat-
form area.

(b) Class B. Motorwvehicle loading. Where the elevator is used
solely to carry automobile trucks or passenger automobiles up fo the
rated capacity of the elevator. For this clasg of loading, the rated
load shall be based on not less than 30 pounds per square foot of
ingide net platform area.

(e) Class C. Industrial truck leading. Where the load is carried in
transit by, or is handled on and off the car platform by means of
industrial power trucks or by hand trueks having a loaded weight
more than % the rafed Ioad of the elevator. For this 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 truck shall not exceed the
rated load of the elevator.

3. The weight of the industrial truck plug any other material
carrvied on the elevator shall not exceed the rated load when the
industrial truck is also carried,

(e) Signs, general, Signs, in additibn to the capacity and data
plates required in seetion Ind 4.58 "(¥), shall be provided inside the
car loecated in a conspicuous position and permanently and securely
fastened to the car enclosure. In every elevator the sign shall gpecify
the type of loading for which the elevator is designed and installed,
with one of the following markings:

1. “THIS ELEVATOR DESIGNED FOR GENERAL FREIGHT
LOADING".

2, “THIS ELEVATOR DESIGNED I"OR MOTOR VEHICLE
LOADING".

3, “THIS ELEVATOR DESIGNED FOR INDUSTRIAL TRUCK
LOADING”.

(f) Signs, material and moarking., The mateual and marking, of
all gigng shall conform to the requirement of section Ind 4.58 (é)

(2) No east iron shall be vsed in the construetion of any member
of the car frame or platform, subject to tension or bending except for
compensating cable anchorages, releasing carrviers and guide shoe
stands.

(8) If there is a railroad track on an elevator car, the tops of
the rails shall be flush with the ear floor,

(4) The car frame members of every elevator car shall be securely
welded, bholted and/or riveted and braced. Welding, where used,
shall meet the requirements of the industrial commission.

History: Cr. Register, April, 19567, No. 16, eff. 6-1-57; ». (1) (d), Regis-
ter, December, 1957, No. 24, eif. 1-1-58.
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Ind 4.28 Passenger elevator. Car enclosure. (1) (a) Every exist-
ing passenger elevator car shall be enclosed on all sides, excepting the
entranee opening. Thig enclosure shall be solid from floor to car
ceiling in front of the counterweight runway, and openings in other
sections shall not he greater than 13 inches square; or if greater
than 13; inches, not wider than 1 inch. If wire mesh is used, the wire
shall be not Tess than No. 10 U. S. standard gauge, with mesh not
greater than 1% inches, measured along the wire from center to
center of wires at points where they cross.

Note: On an existing elevator where the openings in the grille work
are greafer than specified in this order, a screen may be strefched
around the outside of the car.

(2) The car enclosure of every passenger elevator hereafter in-
stalled shall be construeted of solid incombustible panels on an in-
combusgtible frame to the full height of the car, except that louvers
may be used, and provided with open grille or bars which shall reject
a ball % inch in diameter and placed within 6 inches of the floor
or above the 6-foot level, If louverg are placed in front of the counter-
weight runway, a guard shall be provided to protect the full opening,

HNote: For passenger elevator car enfrances see gsection Ind 4,60 (1) (e).

(8) Wood or wood veneer panels may be used if covered on the
outgide with sheet metal of not less than No. 27 U. S. Gauge.

(4} The floor eovering shall be construeted and maintained so that
persons will not readily slip thereon,

(5) The roof of every passenger car shall be construeted of solid
material.

(6} An emergency exit with a cover shall be provided in the top
of all elevator cars and shall eonform to the following requirements:

{a) The exit opening on every elevator hereafter installed shall
have an area of not less than 400 square inches, and shall measure
not less than 16 inches on any one side.

1. The exit opening of every existing elevator installation shall
have an area of not less than 320 squave inches, and shall measure
not less than 16 inches on any one side.

(b) The exit shall be so located as to provide a clear passageway
unobstructed by fixed elevator eguipment loecated in or on top of the
car.

(¢) The exit cover of every elevator herveafter installed shall open
outward and shall be hinged or may be arranged to slide horizontally
in guides, fastened to the car top, so that the cover can be opened
from both ingide and from on top of the car without the use of tools.

(7) Tops of car enclosures shall be so designed and installed as to
be capable of sustaining a lead of 300 pounds on any square avea
2 feet on a side and 100 pounds applied at any point. Simultanecus
application of these loads is not required.

(8) No passenger elevator car enclosure shall deflect more than
1 inch when subjected to a foree of 76 pounds when applied horizon-
tally at any point, nor with such deflection shall the actual runnin
clearance be less than % inch as specified in section Ind 4.16 (1) (%).

Note: For car door or gate requirements, see section Ind £120.

History: Cr. Register, April, 1957, No, 18, eff, 5-1-57; am. (§) (a), er,
(6) (a) 1, am. (8} (c), Register, December, 1857, No. 24, eff, 1-1-58,
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Ind 4.29 Passenger elevator, Car furnishings; new and existing in-
stallations. (1) No glass shall be used in clevator cars except to
cover certificates, lighting fixtures, and appliances neeesgsary for the
operafion 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) A metal handrail not less than 1 inch in diameter, or equiva-
lent, and approximately 3% feet above the floor, shall be placed on
each side, except the entrance side, or sides, of every passenger car.

(3) No seats, except one for the operator, and except for elevators
installed to carry invalids, shall be placed in any elevator,

(4) No signs or advertisements shall be posted in any elevator
car, other than those required for the operation of the elévator
and/or the certifieate of inspection required in section Ind 4.05. 1/

History: Cr, Register, April, 1957, No. 16, eff, 5-1-57.

Ind 4.30 Passenger elevator. Car door or gate. (1} A car door or
gate shall be provided at each entrance to power passenger elevator
cars hereafier installed, This door or gale when cloged shall guard
the Tull opening and each door or gate shall be provided with a car
door or gate electric contact.

(a) This requirement for a car door or gate electric contact shall
also apply to existing installations that are reqmired to have a car
gate prior to the time this order becomes effective, and to all existing
installations where new cabs are installed, except that cable control
hydraulic elevators are not required to have car gates confacted.

Noter The above requirement includes all elevators installed atter
August 12, 1926 where the speed iIg in excess of 150 feet per minute
and the state registration number iz 7,000 or over,

(2) Bvery existing automatic push buiton controlled elevator shall
be provided with 2 car door or gate at each entrance, so arranged
that the elevator cannot be operated unless the car door or gate is
cloged.

(3) Car gates used for passenger elevatorg shall be of such de-
sign that when fully expanded they will reject a ball 3 inches in
diameter, Car gates of the scissors or pantograph type shall not be
power-opened, except that in the event a power gate operator is used
to operate the hoistway door retiring cam, a maximum of 10 inches
of clear gate opening will be permitted.

(4) Bliding ear doors for passenger elevators may be solid; may
be equipped with glass vision panels, but in no case shall the panels
exceed B0 square inches in area, or may be provided with open grille
or barg which will rejeet a ball 114 inches in diameter, Glasg panels
in excess of 80 square inches in area shall be laminated or otherwise
-shatterproof.

{5) A 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

Next page is numbered 29
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the neavest face of the jamb does not exceed 2 inches; except that
where the car deor or gate is provided wiffi a door closer and the
requirements specified in section Ind 4.32 (8) are fully met, the elec-
trie contact on the ear door or gate may permit the starting of the
car when the clear open space does not exceed 4 inches.

(8) The functioning of a car door or gate electrie contact on ele-
vators hereafter installed fo prevent the movement of the car shall
not be dependent solely on the action of a spring or springs, nor solely
upon gravity, nor shall it be dependent on the cloging of an electric
circuit,

(a) Car door or gate electric contacts hereafter installed shall be
positively opened by a lever or other device attached to and operated
by the door or gate,

(7) For automatic-operation passenger elevators having power-
closed or automatically released, self-closing deors or gates and
manually closed or self-closing hoistway doors, the closing of the car
gate shall be prevented unless the hoistway door is in the closed
position. : _

(8} For automatic-operation passenger elevators the car door or
gate shall be so located that the distance from the face of the
hoistway door to the face of the car door or gate shall be not more
than the following:

(a) for swinging hoistway door if a car gafe is used, 4 inches;
(b) for swinging hoistway door if a car door is used, 5% inches;
{e) for sliding héistway door and car door or gate, 5% inches, Rix-
ception: The opening of the car door or gate electrie contact shall
not prevent the operation of the car when the emergency release ig in
temporary use or where the car is being moved by a car leveling
device.

History:; Cr, Register, April, 1957, No, 16, eff. i-1-0T.

Ind 4.31 Passenger elevator. Hoistway landing doors. (1) In every
passenger elevator the hoistway shall be equipped at each landing
with a horizontally shding door, or doors, which shall entively fill the
opening to the hoistway. Every such door shall be an approved
fire-registive door and shall be solid to a height of not less than
12 incheg above the floor level, Upper sgectiong of such doors may
be solid metal, or of wired glass, provided the glags pane di ﬁg;ion
complies with, the requirement as outlined in section Ind 4.0%1; defi-
nition (80) (#). Every landing door shall be of sufficient strength
to resist a lateral ?}ersgt/ure of 250 pounds applied at the center,
(See section Ind 4.10.) Exception: In cages where the doors in
outside walls of elevator hoistway enclogsures are not reqmired by
the Wisconsin ]3)1{1, ihg Code to be fire-resistive, the phrase in sec-
tion Ind 4.831 (1)“reading “every such door shall be an approved
fire-resistive doox"” does not apply.

(2) Vexrtically sliding or doors of the bi-parting type shall not be
used to protect landing openings, except doors used exciusively for
freight.

(8) Doorg shall not swing on vertical axis except on automatic
push button elevators and except where approved in writing by the
industrial commnaission.
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{4) Dxisting wood doors in an existing hoistway will be accepted,
but if such doors contain grille work or screen, the openings shall
be closed.

(5) On existing installations, solid metal or metal sereen on sub-
stantial door framing will be aceepted. The screen shall be the equiva—
lent in strength, R{g’icht \/and protection of wire screen degeribed in
section Ind 4.28 (Y1)

(6) Every existing pasgenger clevator shall be provided with an
emergency key which eannot easily be duplicated, which will, irrespec-
tive of the position of the car, open the lowest terminal landing door
from the landing side. This key shall open no other hoistway landing
door. This emergency key shall be placed in a receptacle having a
transparent breakable cover clearly marked, “Elevator Door Key for
PFire Department and Emergency Use Only”, and shall be located at
the lowest landing. Emergency keys shall be especially designed to
prevent easy duplication.

Note A: Foistway landing door interlocks that are the equivalent of
those listed by the Underwriters’ Lahoratories and on the basis of engl-

neering tests outlined by the Safety Code for Tlevators approved by the
American Standards Associgtion will be approved by the industrial

commissgion,
Note B: See section Ind 4,71, \//

(8) Emergency keys, not easily duplicated, shall be provided for
elevators hereafter installed, to open certain hoistway landing doors
from the landing side regardless of ear position, in the manner and
subjeet to the conditions described in this subsection.

(2) Emergency key openings shall be provided for landing doors
of automatic push button controlled elevators as follows:

1. Single hoistway—at each floor.

2. Multiple hoistway—at the lowest terminal and the landing door
immediately above it.

(b) Emergency key openings shall be provided at the lowest
terminal landing for car switch coutrolled elevators equipped with
hoistway landing doors.

fe) All emergency key openings shall be provided with a eover
fastened securely to the landing door with Phillip screws.

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

(9) Emergency hoistway doorg hereafter installed shall be at least
30 inches wide, 6 feet 6 incheg high (clear opening), and shall be
easily accessible and free from fixed obstructions, Such doors shall
be self-closing, self-locking and provided with door electric contacts
or interlocks.

(10} Vision panels shall be provided in all hoistway landing doors
of every automatic operated elevator hereafter installed, except at
landings where a hall position indicator is provided or where ear and
landing doors are power-operated. All swing type hoistway doors shall
be provided with vision panels. Where required or used, vision panels
shall comply with the following requirements:
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{(a) The area of any single panel shall be not less thap 26 sguare
inches and the total area of one or more panels in any hoistway door
shall be not more than 80 square inches.

(b) Each clear panel opening shall reject a ball 6 inches in
diameter.

(¢} Where muilions or division strips are used between pan.els,
they shall be of five-resistant material and of substantial construction.

{d) Panels shall be of clear wired glass.

(e) The center of a panel shall be not less than 54 inches nor mozre
than 66 inches, above the elevator landing.

(f) The panel in swing type doors shall be located for convenient
vision when opening the door from the ecar side.

(2) If used for power-operated hoistway doors, the wired glass
panel shall be substantially flush with the surface of the landing side
of the door.

History: Or. Register, April, 1857, No, 16, eff. 5-1-57; ». (7), am. (8),
Register, December, 1357, No. 24, eff, 1-1-58,

Ind 4.32 Passenger elevator, Hoisiway landing deor interfocks. (1)
EXISTING INSTALLATIONS, (a) Interlocks, git}ée) mechaq%c’éa.l or electvo-
mechanical as outlined in section Ind 4.001 definition 87 shall be pro-
vided on the hoistway landing doors of every passenger elevafor
installation.

(b) No heoistway landing door interlock shall be constructed or in-
stalled so that its functioning is dependent upon the action of a spring
(or springs) in tension, or upon the closure of an elecirie contact.

(e) Hoistway door contacts shall be designed so that they are posi-
tively opened by the locking bar or by a lever or other device at-
tached to and operated by the door or gate.

(d) The functioning of a hoistway door contact to prevent the
movement of the car shall not be dependent solely on the action of
the spring or springs, nor solely upon gravity, nor shall it be de-
pendent on the elosing of an electric cireuit.

(2) NEw INSTALLATIONS. {(a) Interlocks shall be provided on hoist-
way landing doors hereafier ingtalled and shall comply with one of the
following: 1, The Door Unit System in which the interlock prevents
the operation of the elevator machine by the operating device in a
direction to move the car away from the landing unless the hoistway
door at that landing at which the car iz stopping, or is at rest, is
locked in the closed position.

2, The Hoistway Unit System in which the interlock prevents the
operation of the elevator machine in a direction to move the car
away from the landing unless al{],z‘%m'—stway doors are locked in the
closed position. See gection Ind 4.71 'ﬁ11- automatic operated elevators.
Exception: The inferlock is not required to prevent the operation of
the car with the hoistway door in the open position when the car is
being moved by a car leveling deviee. P /,-

L

(8) INTERLOCK SYSTEM. In section Ind 4.32 (2) (a) ]{ﬁ and 2. inter-
lock systems, the interlock shall prevent the opening of the hoistway
door from the landing gide unless the ear is at rest within the landing
zone; or is coasting through the landing zone with its operating device

in the “Stop” position.
Register, December, 1957, No. 24
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(4) Door UNIT SYSTEM. The door unit interlock systemn may be
used only wherve there is a regular operator in the car and where the
elevator ean be operated only from ingide the ear.

(b} AUTOMATIC OPERATION, For automatie operation elevators or for
power driven elevators where the hoistway door is not equipped with
a door closer, the hoistway door shall be considerved in the closed
pogition only when the door is within 3% inch of the nearest face
of the door jamb, or in the case of bi-parting doors only when the
doors are within 3 inch of contact with each other.

(6) WHERE DOOE CLOSER. IS UsED. Where the hoistway door of an
elevator requiring the presence of an operator in the ear is equipped
with a door closer, the door shall be considered to be in the closed
position and the car may be started when the door is within 4 inches
of the nearest face of the jamb (or in the case of a bi-parting door
when the segtions are within 4 inches of contact with each other), if
at this poggf ‘}fand any other up to full closure, ag defined in section
Ind 4.32 (b)! the door cannot be opened from the landing side more
than 4 mches f1 om the jamb (or the sections more than 4 inches from
each other in case of a bi-parting door) provided that the door closer
iz of a type which will eventually close{é}e door to the fully closed
position as defined in section Ind 4.32 (5), and lock it in thig position.

{7) INTERLOCK DESIGN The in ellock for all heistway doors shall be
g0 degigned that the ,dq; T is in the closed position as defined
in section Ind 4.32 (5) and () efore the car can be operated.

Note I: Attention is called@ to the fact that devices employing locks and
contacts of a type in which the interlocking contact is made when the
door is closed and the locking of the door takes place subsequently,
are not Interlocks and are not permitted where interlocks are required
under this cods,

Note 2: Hoistway landing door interlocks that are the equivalent of
those listed by the Underwriters’ Laboratories and on the basis of
engineering tests outlined by the Safety Code for Rlevators approved
by the American Standards Association will be approved by the industrial
commission, W /

3,

Note 3 See section Ind 4.71.
History: Cr, Register, April, 1957, No. 16, eff. 5—-1-57.

Ind 4.33 Passenger elevator landings, The landing threshold shall
be constructed and maintained so that persons will not readily slip
theveon.

I{istory: Cr. Register, April, 1857, No. 16, eff. 5-1-57,

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

(2) On every freight 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 reqguired ov
provided.

(b) On évery hand carriage type elevator fraveling not more than
two stories the enclosure shall be at least 3% feet in height, except
in front of the counterweight runway, where it shall be 7 feet high,

{(¢) On the side of the operating cable, suffieient open space to
operate the cable shall he allowed, but in no case shall the opemng
be more than 15 inches wide,
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(d) On hand elevators, the enclosure may be arranged on the pull
rope side so0 as to permit free operation of the pull rope.

(2) Every freight elevalor shall be equipped with a solid or open-
worle top cover. Openworlc top coverg shall reject a ball 134 inches in
diameter and if made of wire mesh, shall be made of wire not less
than No. 10 steel wire gauge (0.185 inches diameter )or its equivalent.

(a) The car top or cover shall he sufficiently strong to sustain a
load of 300 pounds applied on any square area 2 feet on a side and
150 pounds applied at any point, except the hinged seetions next to
the ear entrance,

(8) Exceptions: (a) On an existing power freight elevator travel-
ing one story no eover is required if the hoistway above the lowest
story is enclosed to a height of 6 feet and the hottom rail of each
gate at the top landing extends to the flpor.

(b) On an existing power freight elevator car 10 feef or more in
length, open at one end only (except at the lowest landing), and
traveling not more than two stories, but not to exceed 30 feet, 2
cover 18 reguired over only that half of the car next to the open end.

(e} No cover is required on a sidewalk elevator where the travel is
not over one story.

Note: See section Ind 480, L

{d) No cover is required over an existing hand elevator car where
the bottom rail of every landing gate above the lowest landing rests
on the floor.

(e) Where a hand elevator is not provided with a cover, a floor or
sereen shall be provided under the overhead machinery as specified
in section Ind 428 (). &

(4) On any hand clevator operating outside of a building, except
sidewalk elevators, the cover shall be solid and form a part of the car
enclogure or cab.

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

(6) On every clevator hereafter installed, the car top without a
hinged seetion shall be provided with an exit cover which shall be
hinged so that the cover can be opened from hoth inside and from on
top the car without the use of fools. This exit opening shall have an
area of mot less than 400 square inches, and shall measure not less
than 16 inches on any one side,

History: Cr. Register, Apnl 1957, No. 16, eff, 5-1-57; er. (6), Register,
December, 1957, No. 24, oft, 1-1-58,

Ind 4.35 Freight elevator. Car entrances; new and existing 1nstalla~
tions. There shall be not more than 2 entrances to any freight
clevator car exeept whem approved in writing by the industrial
commission, ‘

Higtory: Cr. Register, April, 1957, No. 16, eff. 5—1-57,
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Ind 4.36 Freight elevator. Car doors or gafes. (1) Every power
elevator hereafter installed, where the contract speed is nof in excess
of 50 feet per minute, the secondary entrance shall be profected by
an approved car door or gate, not less than 6 feet in height, com-
pletely filling the width of the opening and equipped with electric
contact. Exception: This requirement shall not apply to an elevator
having but one entrance at the lower landing and the secondary
. entrance at the upper limit of travel only, provided that the distance

between the edge of the car and the hoistway enclosure on the side
. of the secondary entrance is not more than 1% inches and there

‘are no projections in the hoistway on the side of the secondary
entrance,

(2) Every power elevator hereafter installed, where the contract
speed is in excess of 50 feet per minufe, shall have each car entrance
protected by an approved car door or gate, not less than 6 feet in
height, completely filling the width, of opening and equipped with
electric contact, f '

1

Note! See section Ind 4.001 Definition 9, \‘/

(3} On an existing power freight elevator having more than one
entrance and having a difference in the landing floor levels at such
entrances in excess of 30 inches, a car gate shall be installed on the
gecondary entrance, A car gate shall also be provided if the distance
between the edge of the car and the hoistway eneclosure on the side
of the seecondary entrance is more than 7 inches at any point, or the
hoistway enclosure on that side shall be alteved go that it will come
within the specified limit,
~ (4) Every automatic push button controlled elevator shall be pro-
vided with car doors or gates at each entrance, so arranged that the
elevator cannot be operated unlessg all car doors or gates are closed;
when horizontally sliding gates are used, when closed, shall reject a
ball 3 inches in diameter,

(5) Every existing constant pressure controiled elevator having
a secondary entrance shall be provided with a gecondary car door or
gate, so arranged that the elevator cannot be\ggztﬁ'ated unless the ecar
door or gate is closed, See section Ind 4.36 (I) for Exception.

(6) Exception. The opening of the car door or gate electric con-
tact shall not prevent the operation of the ear when the ear is being
moved by a car leveling device.

(7) The funclioning of a car door or gate electric contact on
elevators hereafter installed to prevent the movement of the car,
shall not be dependent solely on the action of a spring, or springs,
nor solely upon gravity, nor shall it be dependent on the closing of an
electric circuit,

(8) FBvery car gate shall run in guides, the legs shall extend to
the floor, the gafe shall be at least 6 feet high and, in the case of a
vertically sliding gate, shall contain no openings greater than 8 inches
measured in a hovizontal direction and the bottom rail shall not be
more than 1 inch off the floor when the gate is closed. ’

(9} Every manually operated vertically sliding car gale hereafter
installed shali be counterbalanced from two sides.

(10) An electric contacted car gate shall be provided to protect
each car entrance of every power elevator hereafter installed, oper-
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ating in a hoistway outside of a building ;rfd which is enclosed only
at the ground floor. (See section Ind 4.12 (;i) ). o

History: Cr. Register, April, 1957, No. 16, eff, §—1-57.

Ind 4.37 Freight elevator hoistway landing doors or gates. (1) All
openings in the hoistway enclosure of every freight elevator shall
be protected at Iandings in one of the following ways:

(a) For elevators installed prior to August 12, 1926, doors may
be used only where previously installed and where the doors are
equipped with self-acting locks which cannot be opened from the
outside and that a 1'eg1§)é'1‘ /operator ig stationed on the car. (See sec- *
tion Ind 4.001 (37) (a) 1. «

{b) For elevators installed since August 12, 1926, all doors shall
be equipped with either mechanical interlocks, - electro-mechanieal
interlocks or electri¢ contacts with approved door locks. (See section
Ind 4,001 (37) (a) L. \)

{(2) Doors shall be provided on all freight elevators hereafter in-
gtalled where the contract spe?’ yceeds 100 feet p%%xminute and shall”
comply with section Ind 4.82 (#)V"See section Ind 4,001 Definition (87)
and section Ind 4.71 (2) (b) 3. i

(8) Where doors are provided on freight elevafors hereaffer in-
stalled where the contract speed does not exceed 100 feet per minute
doors shall be egquipped with, electric contacts and approved locks or
interlocks, (See section Ind 4.%) j /"/

(4) Hoistway landing doors hereafter installed shall be of suffl-
cient strength to resist a lateral pressuze of 250 pounds applied at the
center,

(5) If electric contacts are provided on a hoistway door and are
not part of an interlock system, the lock or latch and contact shall
be so arranged as to insure the door being in a position to be locked
or latched when or bhefore the contact is closed.

(6) BEvery freight elevator with counterbalanced doors shall be
provided with an emergency key which cannot easily be duplicated,
which will, irrespective of the position of the car, open the lowest
terminal landing door from the landing side, This key shall open no
other hoistway landing door. This emergency key shall be placed in a
recepfacle having a transparenf breakable cover, clearly marked,
“Elevator Door Key for Fire Department and Emergency Use Only”,
and shall be located at the lowest landing.

(8) Emergency keys, not easily duplicated, shall be provided for
elevators hereafter installed to open certain holstway landing doors
from the landing side vepardless of car position, in the manner and
subject to the conditions deseribed in this subsection.

(a) Emergency key openings shall be provided for landing doors
of automatic or continuous pressure push button controlled elevators
installed with horizontal or swinging doors as follows:

1. Single hoistway-—-at each floor.

2. Multiple hoistway—at the lowest terminal and the Ianding door
immediately above it.

(b) Emergency key openings shall be provided at the lowest
terminal landing for landing doors of car switeh controlled elevators
equipped with horizontal sliding doors.
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(¢) All emergency key openings shall be provided with a cover
fastened securely to the landing door with Phillip serews.

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

(9) Vision panels shall be provided on all hoistway landing doors
hereafter installed, except where car position indicators are installed
at each floor, or where car and landing doors ave power-operated.
. Where required or uged, vision panels shall econform to the following

requirements:

(a) The area of any single panel shall be not legs than 25 square
inches and the total area of one or more panels in any hoistway door
ghall be not more than 80 square inches.

(b) Each clear panel opening shall reject a ball 6 inches in
diameter.

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

(d) Panels shall be of clear wired glass,

(e} The center of a panel shall be not less than 54 inches nor more
than 66 inches, above the elevator landing.

(f) The panel in swing type doors shall be located for convenient
vigion when opening the door from thé car side,

(g) If used for power-operated hoistway doors, the wired glass
panel ghall be substantially flush with the surface of the landing
side of the door.

(10) On every existing hand elevator traveling not more than 80
feet, or serving not more than 2 floors and bagement, or three floors
without basement where hoistway landing doors are used, the doors
shall be equipped with self-locking devices designed to prevent open-
ing the doors from the outside except by means of a key, which key
shall be placed in the care of a respongible person, or so arranged
that the doors can be opened only when the car is at, or within
3 inches of the floor level.

Note: Whers posaible, wertically rising wmates should be installed In
preference Lo doors.

(11) Where required and used, hoistway landing gateg shall '_gifm-

ply with the requirements as outlined in gection Ind 4.87 Table 4./

(a) On freight elevators heveafter installed, hoistway landing
gates shall not be used or installed where th tract speed V(arixceeds
i feet §£ minute, (See section Ind 4.10" (£) and Table 1 and
Ind 4.37 (). .~

{(12) For elevators installed prior to August 12, 1926 balanced
gates may be used only where previously installed and where gates
are equipped with self-acting locks which cannot be opened from the
outside and/that a regulay/operator is stationed on the ecar. (See sec-
tion Ind 4.001 Definition (87)). v ‘ 7

(183) Hoistway landing gate contacts hereafter installed shall be
designed so that they are positively opened by the locking bar or by
a lever or other deviece attached to and operated by the gate.
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Table 4
Car Speed Height, of Gate Qperation of Gate
T¢. per Min.
Hofatway Hojstway
Existing | New*¥ Erxisting Newis
Semi-automatic at each landing or | Balanced gate
(1) Less than 50__[ 814 ft. 81 tt. semi-automatie at each Inter- with electrie
or or mediate landing and {ull auto~ contact and
Bl ft. b4 tt. matie ab terminal landings lock
or
balanced gate with electric¥
econtact and lock,
2)B80toTh .. _ 314 it,
or
b1 ft. 514 ft. | Same as ahove Same as above
Semi-automatic at each landing
or
(8) Over 76___.._ 514 ft, | 614 ft. | Balanced gate with electric Same as above
eontact and lock*

* Note: Balanced gates with electrlec contacts are not per‘rgif%;ed on
elevators with mechanical bralke. (Seo section Ind 4.60 (1) (&)). //v‘

** Note! See section Ind 4.%0.

L _

(14) The functioning of a hoistway gate electric contaet hereafter
installed to prevent the movement of the car by the operating device
shall not be dependent solely on the section of a spring or springs,
nor solely upon gravity, nor shall it be dependent on the closing of an
electric circuit.

(15} If electric contacts are provided on a hoistway gate and are
not part of an interlock system, the lock or lateh and contact shall
be s0 arranged as to insure the gate being in a position fo be locked
or lateched when or before the contact is closed.

(16) Hoistway landing gateg on existing continuoug pressure opera-
tion freight elevators shall be equipped with gate electrie contacfs
and gate locks or interlocks.

(17) On existing instaliations, except in the case of continuous
pressure operation elevators, gates over 8 feet wide may be full
automatic, provided the car speed is not over 50 feet per minute and
an operator is stationed on the cay, or where means is provided for
stopping the elevator without reaching over, through, or under the
gates,

(18) Every full automatic gate ghall be so arranged that it will be
fully closed when the car hag iraveled a distance of not more than
8 feet from the Ianding.

(19) The botiom rail of each landing gate at an opening in an
outside wall shall not be more than 1 inch above the sill. On new
installations, the ontside landing gate shall not be less than 5% feet

igh.

(2_0) The bottom bar of each landing gate except at basement
landings shall extend to within 12 inches of the sill when closed.
On existing ingtallations, when conditions require more space to secure
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sufficient headroom for safety, a clearance of not more than 20 inches
hetween the lower bar of a closed gate and the floor will be permitied.

(21) A bar gate not less than 12 inches in total depth may be used
on elevators hereafter ingtalled at basement landings where conditions
will not permit a standard gate, exeept that the distance from the
floor to the bottom of such a bar gate when cloged shall not be more
than 30 inches, and the speed shall not exceed 50 feat per minute,
Existing installations equipped with bar gates at the basement land-
ings will be acecepted if the gates are self-closing, or balanced gate
with an electrie contact and approved lock.

{22) No collapsible gate shall hereafter be mstalled at any hoist-
way landing.

(28) Hoistway landing gates for hand operated elevators shall be
semi-automatic at each landing or semi-automatic at each intermediate
landing and full automatic at terminal landings.

History: Cr. Register, April, 19567, No. 16, eff, 6-1-57; am, (6), and
(8), r. (7), Register, December, 1867, No. 24, off, 1-1-58.

s

Next page is numbered 39
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Ind 4.38 Freight elevator hoistway landing gate construction. (1)
Hoistway landing gates shall comply with all the requirements as
follows:

{a) Slats or bars shall he vertical and the net width of an opening

shall be not more than 3 inches. Exception: A § inch gate opening
will be permitted on ekisting cable-controlled elevators at the oper-
ating cable gide fo permit operation of the cable.

(b) The main horizontal cross bars shall extend into the guides
or against the uprights at the gate post, or the gate shall be pro-
vided with guide shoes welded, bolted or riveted 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:r Where overhead rails are used on cars, center slots or gpenings

in the landing gates will be permitted to allow passage of the trolley,

(¢) The bottom bar shall not e than, 12 inches from sill
when closed. (See section Ind 4.837 (1 ) (f Y and &O)f

(d) The hei of gate shall be 31t feet or 614 feet. (See section
Ind 4.37 (10) 4a)). - .

(e) Hoistway landing gates shall be de51gned to withstand a lateral
force of 100 pounds conecentrated at the center of the gate without
deflecting the pate past the line of the threshold, and a force of 260
pounds, without forcing the gate from the guides or breaking the gate.

{f) A gate congiructed of wire sereen shall not be less than No, 10
U.8, Standard Gauge with mesh not greater than 2 inches.

(g) A gate constructed of expanded metal shall not be less than
No. 13 U.S. SBtandard Gauge with mesh not greater than 2 inches.

(h) Hoistway doors or gates shall withstand a force of 100 pounds
applied perpendicularly to the door or gate at any point without
permanent deformation and without being sprung from their guides.

(i) Fvery gate shall move In guides and shall be so constructed
that the gate upright or shoe on the gate will have a lap of at least
3 inch on the guide strip or in the guide post furrow.

(i) BEvery door or gate guide post or track shali be securely
fastened to the supporting wall or structure in such a manner that
the door o1 gateAvill withstand the lateral pressure specified in section
Ind 4.38 (1) (h).

Note! 'The use of weod plugs and/or metal ex;()ansion bolts in brick,

tile or plaster walls for fastening guide posts or track is not permitted.
Through holts with adequate bearing plates shall be used where possible.

(k) Every gate shall be properly balanced, and hung with sub-
stantial sash cord or flexible cable or chain over pulleys not less than
3 inches in diameter.

(1) Gate or door counterweights shall be boxed in, or shall run
in metal guides from which they cannot be dislodged. The bottoms
of the boxes, or guides, shall be of such eonstruction that the counter-
weights will be retained if the ropes break.

Wistory: Cr. Reglater, April, 1957, No, 1§, eff. 5-1-b7,

Ind 4.39 Freight elevator landings, New ingtallations, If there is a
railroad track upon any elevator landing, the tops of the rails shall
be flush with the floor for a distance of & feet from the threshold.

History: Cr. Register, April, 1367, No. 16, eff,” 5-1-G7.

Regiater, April, 1057, No, 16
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Ind 4.40 Power freight elevator hoistway landing doors and gates;
locking devices. (1) Every landing door and gate, except full auto-
matic doors and gates, for power Treight elevators, shall ba equipped
with an appiroved door or gate lock so avranged that the door or gate
cannot be opened unless the car is at the landing. This lock shall be
s0. constructed and located that it cannot be easily reached from the
floor when the door or gate is closed.

(2) For exception, ses section Ind 4.001 Definition (3\4) v

History: Cr. Reglster, April, 1957, No. 16, eff, 5-1-57.

Ind 4.41 Factors of safety for cables. New aund existing installations.
{1) The factor of safety based on static loads for ear and counter-
weight cables for power passenger and freight elevators shall be not
less thain the values given in Table 5 corvesponding fo the contract
speed of the car.

Table 5. Factors of Safety for Holsting Cables

Car Speed in Passenger Freight. hunb-waiters
Feet per Min, Elevators Etevators
~,
60 or less_ 7.0 6.7 See Section Ind \/
100 7.8 7.0 4,79 (h) L
8.6 7.8 TFable 15
9.1 8.2
5.7 8.7
10.2 9.1
10.6 9.5
11.0 9.8
11.25 10.0
1.4 1¢.2

{a) Unless the ultimafe strength and material of a eable are
known, the load shall be limited to the load allowed for an iron cable

of the same diameter,
(b} No car or counterweight cable shall be repaired or lengthened

by splcing.

History: Cr. Hegilsler, April, 1%5Y, No. 18, eff, 5-1-67, )

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
installed 4 metal sign bearing the following original data:

Cable Specifications

Wuamber Digmeter Rated
Kind of Cable of in Ultimate Date of
Cables Inches Strength Installation
Holating . V .
Car Counterwelght
Mgachine Counterweight
Qovernor ’ /

— YA
For governor eable see section Ind 4.47. 7

Reglster, Apri] 1367, No. 18
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(2) Where steel cables are reguired or installed, this fact shall be
indicated on the metal sign.

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

Cable Installation Data

Diameter of Cables
Material of Cables _._... S,
Rated Ultimate Strength —
Date Installed -

History: Cr, Register, April, 1567, No. 16, eff. 5-1-57.

Ind 4.43 Renewing of cables. New and existing installations. Cables
are considered unsafe and shall be renewed when through broken
wires, wear, rust, undue strain, or other deterioration, the strength
has decreased 25%. When for any reason it becomes 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, April, 1957, No. 16, off. 5-1-57.

Ind 4.44 Number and size of cables required. (1) Every elevator car
which requires hoisting cables shall have not less than 2 hoisting
cables, except that on existing installations a single hoisting cable will
be permitted if the factor of safety is not less than 10,

(2) Every fraction elevator hereafter installed shall have not less
than 4 cables, except, for 2 to 1 roping not less than 3 cables shall
be used, or where the capacity is not more than 1200 pounds not less
than 3 cables shall be used.

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

(4) The minimum number of hoisting cables sl}g.ﬂ ]bé determined by
uging the factor of safety in section Ind 4.41 (1) "Table 5 together
with the rated ultimate strength of the cable. The computed load on
the ear-hoisting cables shall be the weight of the elevator ecar, plug the
confract load, plus the weight of the car-hoisting cables and the com-
pensation minus the weigh f,o‘f the independent car counterweight, if
any. (See section Ind 4.62 (I) Table 6).+

Note: On traction elevator machines the number of cables required to
securg{adq}gizate traction may exceed the number required In section Ind
4,44 (%),

History: Cr. Register, April, 1957, No. 16, eff. 5-1-57,

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

Note: See section Ind 1.04"In the “General Orders on Safety” for guard-
ing of pinch points. -
History: Cr. Register, April, 1057, No. 16, eff. 5-1-57.

Ind 4.46 Cable terminal fastenings and turns required on drums.
(1} The ends or terminals of each hoisting cable of elevators here-
after installed, shall be independently fastened to the cross-head of
the car frame.

Reglster, April, 1957, No. 16
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S\

(2) Where a ‘eable equalizer is used in any elevafor installation,
the details of construction of such equalizer shall be submitted to the
industrial commission for approval, and only approved construction
shall be used. ,

(8) Not more than one cable, on any elevator hereafter installed,
shall be fastened into the same clevig or socket.

(4) The hoisting cables of every drum type elevator hereafter in-
stalled shall have at least one and one-half tvrns on the drum when
the car is at either the hottom or top landing. This requirement shail
also apply, where possible, in the recabling of existing installations,
The winding drum end of every ecar ov countelwelg'ht cable ghall he
secured on the inside of the drum.

{5) Where a cable is fastened in a socket, the gtrands of the cable
shall be separated and turned in toward the center, The length of the
turned portion of a cable shall be not less than 244 times the diameter
of the cable. The knot thus formed shall be drawn tightly into the
socket which shall be filled with zin¢ or babbil. Cast jron socket
thimbles shall not be used. The socket shall be drop-forged steel,
stesl casting, or formed in a substantial block of malleahle cast iron
or better, such as semi-steel.

{a) Exception; Where cable fastenings are installed by the cable
manufacturer, other methods of socketing gnrmg eguivalent sir ength
may be used.

History: Cr. Register, April, 1957, No. 16, eff, §—1-57.

ind 4,47 Governor cables. (1} The governor cable shall be of irom,
steel, monel metal or phosphor bronze. The cable shall be not less than
3 inch in diamefer, Tiller-rope construction shall not ba used for gov-
ernor cahles, except that tiller rope may be used for the portion of the
cable wound on the safety drum, but such rope shall he of corresion-
resistant metal.

- {2) In replacing existing governor cables they shall be of the same
zize, material and construction as the cable originaily furnished by the
manufacturez, axcept that where a cable of sither different material
or construction is employed, a test of the car or counterweight safety
shall be made with the new cable to demonstyrate that it will success-
fully operate the safety.

(3) In every elevaior where a wire governor rope or cabla is nsed,
the goveinor sheaves shall be not less than 12 inches In diameter.

Histoxy: Cr. Register, April, 1957, No, 16, eff, i=1-57.

Ind 4.48 Drum and car counterweights. (1) Every dryl/m /type cle-
vator hereafter installed shall comply with section Ind 4.81.

(2) Drum and car counterweights when used shall be made of
metal, shall run in substantial guldes, and shall be provided with not
Iess than 4 gulde shoes or slots.

gistar gpril 1967, No. 18-
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{8) If 2 sets of counterweights run in the game guides, the car
counterweight shall be above the machine counterweight, and there
shall be a clearance of not less than 8 inches between them.

(4) If an independent ear counterweight is used, it shall not be of
sufficient weight to cause undue slacking in any of the cables during
acceleration or retardation of the ear.

Histery: Cr. Reglster, April, 1957, No. 16, eff, 5-1-57.

Ind 4.50 Profection of counterweight cables, Existing installations.
Where the cables of one set of counterweights pass through, or by,
another set of counterweights, the eables shall be so protected as to
prevent chafing or wearing.

History: Cr. Register, April, 1957, No. 16, eff. 5—1-5T.

Ind 4.51 Bolting of counterweights. (1) In each set of counter-
weights on every power elevator, unlesg the counterweights are
contained in a steel frame, the separate weights shall be bholted to-
gether with not less than 4 bolts with lock nuts and cotfer pins at
each end, at least 2 of which bolts shall pass through all of the
weights, tightly bolting them together. Each set of counterweights on
hand elevators, and on hand elevators changed to power elevators
shall be bolted together with not less than 2 bolts.

(2) In every counterweight stack over 8 feet high, there ghall
be 5 middle puide unless all weights are contained in a steel frame,

History: Cr. Reglster, April, 1957, No. 18, eff. $-1-57.

Ind 4.52 Capacities and Ioadings for passenger elevators. (1) Every
passenger elevator hereafter installed shall be degigned and con-
gtructed for the contract load, but in no ease based on a loading per
square foot of platform area less than given in Table 6.

Table 6. Passenger Elavator Capacities Correspending to Effective
Platform Areas

Loading of Car
Effective Platform Area Rated Capacity Per Sgquare Foot
Square Feet in Pounds
700 70
1000 T4
1600 79
2000 83
2500 87
3009 80
3600 98
4000 a5
5000 98
8000 108
8000 108
10006 114

Register, April, 1057, No. 18
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Note: The “effective -platform area” Is the area with'n the car en-
closure; No allowaace shali be made for handrails in determining this

rea.
%‘hg minimum contract load for eleyétors h \?ng effective platform
arens not shown in section Ind 4.52 Table 6 may be obtained by
interpolation.

(2) No passenger elevator used for hoisting safes or similar
special freight shall be loaded in exeess of the contract load,

History: Cr. Register, April, 1857, No. 16, eff. 5~1-57.

Ind 453 Capacity plates, New and existing installations. (1) Pas-
SENGER BELEVATORS. There shall he a metal plate which shall be
fastened in a conspicuous place in each pasgenger elevator car, the
letters and figures in each plate to be not less than % inch in height,
and to be stampzd in, etched or raised on the surface of the plate,
and shall bear the following information:

{2) The contract load of the elevator in pounds.

() The number of persons, including the operator, allowed on the
car,

Note: The estlmated number of persons allowed on the car Is based
on-the contract load divided by 150,

(2} FREIGHT ELEVATORS. A metal plate with raised letters not less
than 3% inch in height, stating the contract load of the elevator, shall
be fastened in & conspicuous place in each freight elevator car.

(3) PLATE ON CROSS HEAD. A metal plate or plates shall be placed
upon the car crosshead of each power elevator hereafter installed
bearing the following information :

(a) The total \ﬁei%'«ht of the complete car, including the safeties.
See section Ind 4,04, v :

{b) The contract car speed in feet per minute at which the elevator
ig designed to travel, / /

(¢} The cable data as required by section Ind 4.42 (1Y.

. u/»gu,,_élfistory= Cr., Register, April, 1957, No. 16, eff. =157,

Ind 454 Stresses allowed in design; new installations. (1) Every
elevator hereafter installed and every part thereof (except cables),
and all struetural support of such an installation, shall he designed
and constructed to earry the contract load, using the safe working
stresses specified below for car frame members and the stresses per-
mitted by the Wisconsin ?%Jding Cgqu for struttural members. See
tables in sections Ind 5§t22, Ind 58.24, Ind 53.28"0f the Wisconsin
Building Code, i /

For cable stresses see section Ind 441.°

{2) The stresses of rolled steel sections or annealed cast steel in
the construction of car frames and platforms, based on the static load
imposed upon them, shall not exceed the values given in Table 7 for
steels meeting Specification A-7 of the Ameriean Society for Testing
Materials for steel having an ulfimate strength of from 60,000 to
72,000 lbs. per square inch for rolled sections or east steel, and 52,000
to 62,000 Ibs. per square inch for rivets.

(a) Where multiple sheaves mounted on separate sheave shafts are
used, provigion shall be made to take the compressive forees, developed
by tension in the hoist ropes between the gheaves, on a strut or struts
between the sheave-shaft supports, or by providing additional com-

Register, April, 1857, No. 18.
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Tahle 7, Maximum Allowable Stresses, in Car-Frame and Platform
Members and Connections, fm Steels Specxﬁed in
gection Ind 454 Tahle 7 ./

Max. Stress
Member Type of Stress Lbs, Per Area Basls
Sq. Inch
Car Croashead_ . __ .. _..___... Bending 12,500 Grosg Sectlon
Car-Frame Plank Normal Loading | Bending 12,600 Gross Section
Car-Frame Plank Bufier Reaction_ | Bending 25,000 Gross Seetion
Car-Frame Uprights (Stites)__ _.__ Bending plus 16,000 Gross Sectipn
“Tension 13,000 Net Sectlen
Hoisting-Rope Hiteh Shapes_.__.. Bending plus Tenslon| 8,000 Net Seetion
Platlerm Framing_ .. ... ... Bending 12,600 Grogs Section
Platform Stringers Bending 15,000 Gross Section
Threaded Brace Rods and other
Tension Memhers Except Bolts Tenglon 8,000 Net Section
Bolts:. i..iviiceo_ooan Tenaion 7,000 Net Section
Bolts in Clearance Holes____ Shear 7,000 Actual Ares in
- Shear Plane
Bolts in Clearance Holes____.____ Bearing 18,000 QGross Section
Rivets or Tight Body-fit Bolta__.. | Shear 10,000 Actual Area in
Shear Plane
Rivets or Tight Body-fit Bolts_.__ | Bearing ' 18,000 Gross Section
Any Framing Member, Normal &9L -
Loadmg ...................... Compression 14,000 — ? Gross Section

L

pressive strength in the car frame or car-frame members supporting
the sheave shafts.

(b) Where the sheave shaft 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, réin-
forcing plateg 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 Table 7 for bolts in clearance holes.

(8) Where cars are suspended by hoisting ropes attached to the
car frame by means of rope shackles, the shackles shall be attached to
steel hiteh plates or to structural steel shapes. Such plates or shapes
shall be secured to the underside or to the webs of the ear-frame mem-
ber with bolts or rivets so located that the tensions in the hoisting
ropes will not develop divect ftension in the bolis or rivets.

{4) Where side bracing and similar members are attached to car-
frame uprights, the reduction in area of the upright shall not reduce
the strength of the upright below that required by this section.

History: Cr, Reglster, April, 185%, No, 16, eff. 5-1-57.

Ind 4.55 Guide rails. General reguirements. (1) T-section steel
guide rails shall be provided for ear and counterweights as follows:

“(a) On every power freight elevator when the speed exceeds 100
feet per minute; and

(b} On every power freight elevator when the ecapacity exceeds

4,000 pounds and travel exceeds 50 feet; and

(e) On every passenger elevator,

Note: Hardwood gulde ralls-may be used in lieu of T-section guilde ra.ils,
provided that the capacity, /speed azd )fa.vel is within the requirements
outlined in section Ind 4. 55)( ) and (b).
T NGtE! Where—the use of steel guide rails presents an accident ha,ya,rd
as In chemical shops or in plakis where explosives area manufactured,
wood guide railg may be used.
Reglater, April 1957, No, 16
Hlavator Code
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(2) The guide rails shall be extended at the top and bottom to
prevent guide shoes runhing off in case the overtravel is exceeded,

(3) In new installation of power elevators, the guide rails shall
not be used to support the overhead machinery,

Histery: Cr. Register, April, 1957, No. 18, eff, 5-1-57.

Ind 4.56 Sizes and construction of guide rails, New installations,
(1) T-section steel guide rails ghfall meet the minimum require-

ments as outlined in section Ind 4.56 Table 8.
Table 8
Maximum Permissible Minimum Minimum Weight of Each
Total Weight of Car Weight of Counterweight Guide Rail
and Load Kgeh Car Pounds per Foot
%Otaltwelgh%:; Guide Rall With Without Gulde Rail
nterwel o] | a
ou e (Pounds Guide Rall ! gufstiese
Per Pair of Rails per foof) Safeties P Pl
-to- ~to-
(Pounds) Roping Roping
4000 Thgrx The® 6 6
15000 14 14 7;2 7}%
27500 2214 2234 T 14
40000 30 20 g 14

«If the rails are effectively bracketed or tied at intervals of 6 feet or
less to prevent spreading, this load may be doubled, This applies only to
74 1b, rails and only when such rails are used for counterweights,

*= I car guide ralls welghing 714 1bs. per foot are effectively bracketed or
tied at 10-foot intervals, the 4000 Ib. lcad may be Increased to 4500 Ibs.,
and if bracketed or tied at 6i4-foot intervals, this load may be increased

to 6000 Ibs,

(2) The s=ize of wood guide rails shall be not less than the

following?

Table 9

‘Total Weight of
Car and Load per
Pair of Manle
Guide Raila

Dimensions of Each Guide Rail in Inches

To and Hand Power
Ahove Pounds Including Counter~
‘Pounds weight : Counter-
Car weight
2500 134x1 144x14 184x1%; 1%x1
5000 2”&2% 1igx1 W% o
. 8000 204234

(8) Joints in steel or wood guide rails shall be tongued and
grooved, Steel rails shall be fitted with fishplates, each secured with
not less than 4 substantial bolts through each rail,

History: Cr, Reglster, April, 1957, No, 18, eff, 6~1-57,

Ind 4,57 Fastening of guide rails. New installations, (1) Car and

counterweight guide rail brackets and their fa,
with requirements as outlined in section Ind 4

Reglster, April, 1957,
Hlevator Code ’

No. 16

ggi;e’nings shal

7 Table 10.
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Table 10

Diameter of
Weight of Rails in Pounds per Foot Bolts in
Inches

{2) Guide rail brackets secured to existing brick or concrete hoist-
way walls shail have through bolis and shall be fastened at not more
than 8 feet apart. :

(b) Where the vertical distance between the car guide rail sup-
ports provided by the building structure is greater than 14 feet, the
car guide rails of passenger and freight elevators shall he suitably
reinforced or additional supports of adequate design and strength
shall be provided.

{2) Rails and/or brackets shall not be directly supported and
fastened to hoistway enclosure walls unless suech wall is of such
construction and strength as to adequately withstand the thrust im-
posed on the rails under all normal eonditions of elevator service.
‘Where so supported and fastened, the fastenings to such walls shall
be by means of stee! or irvom, hond blocks or inserts built into the
wall with expansion bolts or by through bolts oy their equivalent.
Through bolts where used shall be backed on the outside face of the
wall with metal plates of such thickness and size as to adequately
distribute the load on the wall. Expansion bolts shall not be used
unless the wall construction is such as fo rigidly and permanently
hold the fastening in place.

(8) The guide rail brackets and the!r supports shall he designed,
spaced and fastened, and shall not deflect more than 14 inch under
normal operation, and shall withstand without undue deflection ov
permanent deformation, the application of the car safety device vh}e)j'n"
applied’ $o the guides as specified in section Ind 4.64 (14) M (b}
and {¥) when stopping with contract load, and in the case of freight
elevators, the thrusts due to a concentrated Joad placed on or re-
moved from the car,

(4) Freight elevator rail brackets shall be located as close as pos-
sible to the position where they will receive substantially the full
thrust of the guide shoes, when the car platform is level with the
landing sill.

(6} Wood plugs inserted in a wall for guide rail anchorage are
not permitted. .

(6) Tastenings to hollow tile walls, plaster partitions and similar
construction are not permitted.

(7) Material used for shimming steel rails shall be metal =0
secured as not to drep from ifs position if the fastening becomes
laose. , .

Mistory: Cr. Register, April, 1857, No, 16, eff, 5-1-57.

" Ind 4.58 Minimum -size of drums and sheaves, The diamet-er.of
drumg and sheaves on every power elevator shall be not less than
outlined In section Ind\'l‘able 11.

Register, Aprll, 1967, No., 16
" Blevator Code
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Tahle 11

Diameler in

Diameter in Inches of Cables Inches of Drums
and Sheaves

S

Note: A larger diameter than the required minimum is reconmunended,
History: Cr. Register, April, 1957, No, 16, eff. 5-1-57.

Ind 4.59 Machinery. General requirements., (1) The factors of
safety based on the static loads (the confract load plus thé weight
of the car, cable, counterweight, etc.) to be used in the design of
elevator machines hereafter installed shall be:

(a) Hand Elevators:

For wrought iron ov steel ]

For cast iron, cast steel and ather matexials . .. 8
{b) Power Elevators:

Por wrought iron or steel . B

For cast irvon, cast steel and other matevials ________. . ____ 10

{2) Drums and sheaves on elevators shall be steel or cast iron
with machine finished grooves, except on hand elevators, and no
traction U groove shall be more than 1/16 inch larger than the
cable it carvies.

(3) Every drum, traction sheave, pulley, geay, or other such part
of an elevator installation shall be securely keyed on its shaft, except
that no key is requirved under the following conditions:

(2} On geared machines where the gear and driving sheave are
mounted on and holted to a common gear and sheave spider.

(b} On gearless machines where the drive sheave is divectly bolted
to a flange integral with the armature spider or shaft.

{¢) Idler sheaves and sheaves which turn on shafts ag beaungs

(4) Elevator gear housings in elevators shall have a sufficient
number and correct size of openings so loeated as to. permit proper
ingpection of the gears, and gear spider fastenings. Fxception: A
gear housing cover that is not integral with the bearing cap, does
not require gaskets to prevent oil leakage, and ig not to eﬁe/ee/d’SO 1ba.
in weight, will be acceptable in leu of section Ind 4.59 (

(6) Overhead direct connectéd electric elevator machines shall be
mounted on continuous steel or cast iron bed plates.

(6) No eable or link chain of any deseription shall be used
to form the operating connection between the machine and the shift-
ing gear or wheel on any single belt elevator remodeled.

(7) In elevators every shaft shall be fillet finished at every journal
or shoulder cut.

Hlstory: Cr. Register, April, 1867, No. 18, eff, 5-1-67.

Reglster, April, 1967, No. 18
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Ind 4.60 Prohibited installations. (1) NEW AND EXISTING INSTAL-
LATION. (2) No belt or chain driven inachine shall be used in any
passenger elevator installation.

(b) No friction gearing or clutech mechanism shall be used for
connecting the drums or sheaves fo the main driving gear of any
elevator. -

(¢) No passenger car shall have more than 2 enfrances except in
existing installations when approved in writing by the industrial
commission.

(d) No passenger elevator shall be installed having continuous
pressure button operation.

(e) A drum type freight elevator installation eguipped with a
mechanical brake shall not have hoistway limit switches, car door
or gate electrie contacts, hoistway landing door or gate electric con-
tacts, or any combination thereof, except when approved in writing
by the industyial commigsion. See secf;ion Ind 4.63 (6

(f) No emergency release shall be installed on a.n elevator car
which can be started from a landing.

(2)  NEw INSPALLATIONS, (a) Chains shall not be used for hoist-

{l{ connection with a power elevator, Exceptmn See section Ind
, special requirements.

(b) Sidewalk elevator installations ave pfohlblted from the effec-
tive date of thiz code. See section Ind 4. 801 for grade level elevators.

{c) Windi rum machines are prohibited except as indicated in
section Ind 4,81,

(d) Belt driven freight elevators shall be limited to a travel of
not more than 50 feel in any case and to 2 speed of not more than
50 feet per minute.

{e)- No power elevator which consists of the platform or carriage
type of car supported by cables attached at 4 or more points shall
hereafter be ingtalled.

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

{(g) No power elevator hereafter installed shall be eontrolled or
operated by a hand cable.

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

(i) No power freight elevator shall have a contract speed in excess
of 100 feet per minute except automatic operation and elevators con-
trolled by regular operators. Exeeption: When controlled by a 2
speed motor, and all requirements complied with, outlined as follows:

1. Speed not to exceed 150 feet per minute. -

2, Equipped with automatic floor leveling.

3. Each car enfrance to be equipped with an approved ecar gate
and electric contact.

(i) Sheaves or idlers shall not he suspended in cast ivon stirrups
from the under side of the supporting beam.

(k) Cast ivon guide rails shall not be used.

(1) No hand elevator hereafter installed shall exeeed 1,500 pounds

" capacity.

{m) The travel of any hand elevator hereafter installed shall not

exceed 30 feet.

History: Cr, Regisier, Aprit, 1957, No, 16, eff, 5-1-57; am, (2) (b),
Register, July, 1969, No. 43 off, §—1-59.

in

Register, July, 1959, No. 43
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Ind 4.61 Power attachments to hand elevators. New and existing
installations. No power attachment, such as worm reduction units,
rope clutch or rope grip devices, belts to improvised rope wheels, or
any similay devite, shall be installed on any hand elevator unless all
requirements fgr power elevators are complied with. Exception: See
section Ind 4.32, speeial requirements. .

History: Cr. Register, April, 1957, No. 186, eff. 5-1-57.

Ind 4.62 Slack cable devices. (1) A slack cable device which will
automatically shut off the power and stop the machine if the cables
leosen or break shall be provided on every drum type power elevator,
except on existing belt driven freight elevators where the machines
are in good condition and such devices cannot be provided without
rebuilding the machines.

(2) Every slack cable switech on elevators shall be so construcled,
ingtalled and maintained that it will not automatically reset when
the slaeck in the cable is removed.

(8) Every ceiling drum type elevator machine shall be so located
with respect to height that the slack cable device will operate with
not more than 6 feet of slack cable. Recommendation: A ceiling
type machine should be lecated not higher than the first story ceiling
as this will permit proper lead to the cable and will result in longer
service of each cable.

History: Cr. Register, April, 1957, No. 16, eif, 5-1-47,

Ind 4.63 Limit stops. New and existing installatfons, (1) Every
elevator which is provided with an electrie brake shall be equipped
with final terminal stopping devices that will automatically interrupt
the power cireuit and stop the car in case of over-travel at each
terminal of travel, except on electric oil hydraulic elevators.

(2) If multi-phase alternating current ig used to operate the motor
of any elevator hereafter instalied, the terminal stopping devices
shall be so arranged and connected that if phase reversal oceurs
and the car over-travels at either, terminal the motor cannot be
again started until the phase revg:'{ﬂ(al ig corrected, except where the
requirements of section Ind 4.72 (1} are met.

(8) Final terminal stopping device for elevators hereafter installed
shall consist of limit switches mounted in the hoistway and directly
operated by a cam atfached to the ear,

(4) Every electric elevator hereafter installed shall be equipped
with normal stopping device at each terminal of travel. Such device
shall consist of stopping switches mounted on the car or in the hoist-
way and directly operated by the movement of the car.

(5) Every drum type elevator machine shall be equipped with an
approved machine antomatie terminal stopping device which will auto-
matically stop the machine if the car over-travels either of the ter-
minal landings.

(a) On alternating current drum type elevator machines heve-
after installed, the terminal stopping device as outlined in section
Ind 4.68 (6) shall glso directly open the electric circuit to the motor
and brake. This d¢vice shall be in addition to the device required by
section Ind 4.68 (f).

(6) Every traction type elevator machine with a mechanieal brake
shall be equipped with an electrie brake and limit switches.

Register, July, 1859, No, 43
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(7) Final limit switches and the ofl huffer shall be located so that
the engagement of the buffer and the opening of the limit switeh will
ocecur as nearly simultaneously as possible without interfering with
the normal operation of the elevator. When spring bufferg are pro-
vided, the final limit switches shall he opened before the buffer is
engaged,

(8) Limit switches, directional and/or final shall be located at
the “Bottom” approximately in line with the lower ferminal landing
sill and at the “Top” approximately in Iine with the car top or cover
when the car is at the upper terminal landing.

(9} Limit switches shall be securvely fastened to the steel guides
or to the hoistway walls or floor beams by means of substantial steel
clamps or brackets. Where the switches are mounted on hoistway
walls, they shall be fastened by means of through bolts, or equivalent,
The use of lag bolts, serews or nails for this purpose is prohibited.

History: Cr, Register, April, 1957, No. 18, eff, 5-1-57.

Ind 4.64 Car safely deviceg and speed governors., (1) A car gafety
deviee capable of stopping and sustaining the ear with the contraect
load shall be attached to every elevator except:

{a} Freight elevators which travel not more than 10 feet,

{(b) Direct 1ift plunger elevators.

{¢) Existing carriage type elevators which fravel not more than
18 feet, and in no case more than one story, provided the cables and
their end fastenings shall have a factor of safety of not Iess than 10.

(2) A sliding type car safety deviee shall be provided for every
elevator hereafter installed in which the contract speed is more than
100 feet per minute. This deviee shall be so arranged that it can be
released inside the car, on top of the ear, or by operating the machine
in the up direction, Exception: Type € (Combination Instantaneous
and Oil-Buffer Safety)

(3) Type C safeties may be used subJect to the following require-
ments:

(a) The rated speed shall be not more than B00 feet per minute.

(b) The oil pﬁ'els shall conform te all requirements specified in
section Ind 4.10 for oil bhuffers, except that the stroke shall be based
on governor tripping speed and on an average retardation not ex-
ceeding 82.2 feet per second per second.

(e} After the buffer stroke, as defined in section Ind 4.84 Z(-Z}H(b)
has been completed, provision shall be made for an additional travel” ™
of the plunger or piston of not lesg than 10% of {he buffer stroke to
prevent excessive impact on the buffer parts and the auxiliary safety
plank.

(d) Where the distance between guide rails exceeds 8 feet, the
safety shall be provided with two oil buffers of substantially identieal
cahbra.tmn, and the buffers shall be =0 located as to develep minirmun
stresses in the auxiliary safety plank during safety operation,

{e¢) Buffers shall be located in line with and symmetrically be-
tween the guide rails.

(f) The auxiliary safety plank sghall be so supported and guided
below the car frame that the proper clearances for the safety parts
shall be maintained during normal operation.

(g) The auxiliary safety plank shall be so designed that the
maximum stresses in the plank shall not exceed those specified for
similar car frame members.

Reglster, April, 1857, No. 16
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{(h) The rail grippiﬁg- device of the auxiliary safety plank shall
be so arranged and connected as to prevent the plank from heing out
of level mors than 2% inch in the length of the plank when the
safety is operated to stop the car.

(i) An electric switch shall be provided and so arranged and
connhected that the elevator cannot be operated by means of the nor-
mal operating device if any buffer is compressed more than 10%
of its stroke.

(1) Means shall be provided to prevent operation of the elevator
by means of the normsal operating device if the oil level in any buffer
1s below the minimum allowable level.

4) A safety shall not he used to stop a ecar m an aseending
direction.

(5) Bvery car safety device hereafter installed, except on hand
elevatms, shall have the dogs or clamps of the sdfety device at-
tached to and located in the lower part of the car frame adjacent
to or below the ear platform, The gripping surfaces of a ecar or
counterweight safety device shall not be used to gnide the car or
counterweight. Safetieg ghall be applied mechanieally and shall be
so designed that on their applieation the foreces which provide the
stopping action -shall be compressive forces on each side of the guide
rail seetions. Multiple car safeties may be used subject to the approval
of the 1ndust11a1 commiggion provided that at least one of the car
safety devices /ineets the regquirement of the first sentence of gection
Ind 4.64 (B).

(6) Every drum or idler sheave which is underneath the car
and is used to actuate the ear safely device shall be so guarded
to prevent the rope or cable leaving the drum or sheave and shall
be gecurely fastened to the car frame directly or by means of metal
brackets,

(7) A cut-out switch that will open the motor and-brake control
cirenits shall be provided in eonnection with every car safety device
on every electric elevator hereafter installed.

(8) A speed governor shall be installed in conhection with the
required ecar safety device for every power elevator hereaffer in-
stalled and every existing power elevator traveling modre than 18 feet.
The car speed governor shall be set to cause the application of the
safety at a speed not more than 40% and not less than 15% above
normal, provided that no governor shall te required to trip at less
than 175 feet per wminute. For contract speeds exeteding 500 feet
per minufe and not exeeeding T00 feet per minuié, the governor
tripping speed shall not be more than 383-1/8% above the con-
tract speed, and for contract speed exceeding 700 feet per minute not
more than 25% above contract speed.

(9) The counterweight safety, if provided, may be operated by
the same governor and governor rope that is used to operate the
car safety. Provision shall be made to cause the application of the
counterweight safety at a speed greater than that at -which the ear
safety is applied, bui at not more than 10% above that speed.
Broken-rope safeties of the instantaneous typeAnay be used-on coun-
terweights within the Hmits of section Ind 4 64 Table<12."

(10) Every speed governor hereafter installed shall be of a type
which will securely grip the povernor cable without gerious cutfing,
tearing or deformation thereof and thereby actuate the car safety

Resister, ril, 1967, Ne. 16
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Table 12

Total Weight of

Contract Speed—Feet per Minute Counterweight
Pounds

device, and shall be located where it cannot be struck by the ear or
counterweight in case of overtravel and where there is sufficient
space for full movement of governor parts.

(11) Every type of car safety device hereafter installed not here-
tofore approved and having a rated capacity less than 20,000 pounds
.8hall be subjected to a type drop test. Such tests shall be made af the
risk and expense of the elevator manufacturer under the direction
of the indusirial commission. Complete plans and specifications for
every car safety device and speed governor to be tested shall be sub-
mitted to the comumission for approval, or the manufacturer may
make such tests and submit to the industrial commission with com-
plete plans and specifications, certified copies of the tests made on
forms satisfactory to the commission, duly witnessed and sworn to
by a person or persons satisfactory to the commission for which
approval is desired.

(a) The test load shall equal the maximum load, including the
weight of the safety, for which approval is requested, The free fall
shall be such that the safely under test shall have aftained the
maximum governor tripping speed for which approval is requested,
assuming 100% efficiency, before the safety actuating device starts to
function, but in no case shall the required fall he greater than that
needed to attain 300 feet per minute., The drop test may be made
with the governor with which the safety will be used. If so tested, the
governor shall actuate the safety. The governor shall be set for the
maximum fripping speed for which approval is requested except that
a tripping speed of more than 300 feet per minute shall not be
required. The distance from the starting point to the final point
of rest under the above test conditions shall not be more than 12 feet,
The application of the car safety device shall not cause the ear plat-
form fo become out of line in excess of 1% inch per foot measured
in any direction. No car safety deviee, or eombination of car safety
device and speed governor, shall be used which has not been so tested
and approved.

(12) Every type of car safety device, and every combination of
car safety device and speed governoz, shall be maintained in proper
working condition -and shall be subjected to running tests at inter-
vals as outlined as follows:

(a} Every power elevator with. a car safety device and speed
governor combination sghall by not later than January 1, 1949, be
subjected to an actual running test with the load indicated by the
capacity plate on the car and, by tripping the governor by hand at
contract speed, stop and hold the car with the contract iocad. This
test shall be made with all electric apparatus operhtive except for
the cutout switch required by section Ind 4.64 (7).vOn such tests

Register, April, 1567, No. 16
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car safefies of the slidin?y e shall stop the ear within the limits
specified in section Ind 4.64 *(15) Table 13 except thiat the stopping
distance shall be based on the car speed at which the governor ig
fripped. In the event the safety device and governor combinhation
fails to function as required, the owner or agent shall renew or re-
place any part or parts of equipment and make a fest or tests
necessary to insure satizfactory operation of the safety deviee and
governor,

{b) When a test is made and the safety device and governor
combination prove satisfactory on either new or existing installa-
tions, a similar test shall be made at every three .year pofiod there-
after. Reports of tests of section Ind 4.64 (&) "and (b) vghall be
subml'tte.d to the industrial commission on forms furnished by the
commission.

1, The form furnished by the Industrial Commisgion, 1 West Wilson
Street, Madison, is SB-2E “Test Report On Safety Device”,

(¢) If the approved rated capacity of safeties hereafter installed
is less than the weight of the car, the contract load and the cables
suspended from the car, 4 hew drop test shall be made and complete
plans and specifications shall be submitted to the industrial commission
for approval.

(13) A drop test made on a car safety device that is designed
and construeted to trip by inertia, when set within the drop test
requirements, shall be considered satisfactory. The governor in con-
nection with the above safety deviece as a combination shall be tested
Sepacli'ately by means of a weight test, and also to determine tripping
speed,

Note: Test of car safety devices and other safety appliances by the
United States Burean of Standards will be recognized by the industrial
commission.

(14) Tests of the car safety device and speed governor combination
shall be made hefore the elevator is placed in regular service. Such
tests shall be made with cables attached and all elecirie apparatus
operatite, except for the cutout switch required by section Ind

1¥4.64 (1) and shall comply with the following:

(a) Where elevators having type A safeties are equipped with
alternating current driven machine motors, a test of the safeties shall
be made with the contract load in the car and shall be fested at
contract gpeed in the down direction and by tripping the governor
by hand.

(b) Where elevators having type B and C safeties are equipped
with “generator field control”, an overspeed fest of the safeties shall
be made with the contract load in the ear, by gradually increasing
the speed of the car until the governor causes application of the
safety The stopping distance for type B safeties and the goverpgr

ipping speed shall conform with requirements of section Ind 464
(15/) Table 18. ¥
* {e) The stopping distance for fype C safeties shall be equal to
the stroke of the bufler located hetween the lower member of the
car frame and auxiliary safety plank and sghall econform to the
requirements of gection Ind 4719, -

(d) For elevators, where the contract load is unable to bring
about overspeed and for elevators without sufficient fravel to permit
overspeed, the governor shall be tripped by hand at maximum ob-
tainable speed,

7 .Register, Qctober, 1957, No. 22
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(e) No test of the safeties with safe-lifting load in the car shall
be made.

{f} No person shall be permitted to ride on the elevator car during
an overspeed test or drop test,

(g) The governor trippjrig. speed shall be checked for compliance
with section Ind 4.64 (i‘é “Table 13.

(h) The puil-out of the governor eable from its normal running
position until the safety jaws begin to apply pressure to the guide
railg shall not exceed 30 inches.

(1) Stopping distance is the actual slide as indicated by the
matrks on the rails.

(15) Car safety devices (safeties) are identified and classified on
the basis of performance characteristics after the safety beging to
apply pressure on the guide rails. On this basis, there are 8 types
of safeties: :

(&) Type A safeties. Safeties which develop a rapidly inereasing
pressure on the guide rails during the stopping interval, the stopping
distance being very short due to the inherent design of the safety.
The operating force is derived entively from the mass and the
‘motion of the car or the counterweighi being stopped. These safeties
apply pressure on the guide rails through eccentries, rollers or similar
deviees, without any flexible mediom purposely introduced to limit
the retarding force and inerease the stopping distance.

(b) Type B safelies. Safeties which apply limited pressure on the
guide rails during the stopping interval, and which provide stop-
ping distances that are related o the mags being stopped and the
speed at which application of the safety ig initiated. Retarding forces
are reasonably uniform» after the safety is fully applied, Continuous
tension in the governor rope may or may not be required to operate
the safety during the entive stopping interval. Minimum and maxi-
mum distances are specified on the basis of governor tripping speed.

Table 13. Maximum and Minimum Stopping Distances Type B Car
Safeties with Rated Load, and of Type B Counterweight Safeties

Maximum
Rated Speed in Governor Trip Stopping Distances in Feet-Inches
Ft. per Minute Speed in —— e
Ft. per Minute Minimum Maximum
176 0- 6 1- 8
210 0- 6 1- 4
260 0- B 1- 7
280 0- 9 1-10
808 0-10 2- 0
387 0-11 2- 3
896 i-1 2~ 9
452 1- 8 8- 4
510 1- 6 4- 0
568 1-9 4-10
428 2-1 5~ 8
740 2-9 -7
855 8- 7 9-10
970 4- 6 12- 6
1085 5- & 16- 3
1200 6- 8 18- &
1320 7-11 22- 4
1440 9- 4 28- 4
1560 10-11 30-11
1680 12- 7 86- 7
1800 14— 40-10

Regiater, April, 1957, No. 16
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(e} Type C safeties (Type A with oil buﬁ’ea‘s). Safetieg which
develop retarding fovees 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 is equal to the effective
stroke of the buffers.

(16) Each safety shall be marked for identification by the manu-
facturer by a plate that may be placed in a conspicuous loeation on
the plank. This plate shall show the range of weight and speed
for which the safety is approved; said weight to include the com-
plete car structure, the safety, the contract load in the car, and all
moving equipment, the weight of which is borne by the safety and
the name of the manufacturer,.

Type - - —

I.oad Range _.____
Speed
Manufacturer .____ S

{17) The governor shall be marked for idemtification by a plate,
which marking shall give the type, tripping speed, size and mate-
rial of cable and the name of the manufacturer.

Type —— "
Tripping Speed
Cable Size . .
Cable Material ;
Manufaeturer ______ S,

History: Or. Register, April, 1957, No, 16, eff. 5-1-57; ¢r, (12) (b) (1),
Register, October, 1957, No. 22, eff. 11-1-57,

Ind 4,65 Brakes. (1) Every direct connected electric elevator here-
after installed shall be equipped with an electrieally released spring
applied brake so designed, installed and maintained that it will not
be released until the power hag been applied to the motor. Under
normal operating conditions, the action of the brake magnet in
allowing the brake to set shall not be retarded by any motor fleld
discharge or counter voltage, by any single ground or short circuit.

b 1\{{053 See gectlon Tnd 4,63 (6) for traction elevators with mechanical
rake,

(2) Every power elevator shall be equipped with a brake so de-
signed, installed and maintained that it will be released whenever
the control mechanism is shifted to the starting position, and so that
the brake will be applied whenever the control device is moved to the
stopping position.

(3) Every hand elevator shall be equipped with a brake that will
operate effectively in either direction of motion of the elevator.
Whenever such a brake hag been applied it shall remain locked in
position until released.

(4) The brake on every hand elevator hereafter installed shall
be so arranged that it will operate automatically at the top landing,

History: Cr. Reglster, April, 1957, No. 16, eff, 5-1-57.

Ind 4.69 Warning chains; new and existing insiallations, Warning
chainsg shall be hung from the ear platform within 2 inches of the
edge of the entrance side or sides of every power freight elevator,
exeept where hoistway landing doors with electric contacts or inter-

Register, October, 1957, No. 22
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locks are provided. Such chains shall extend at least 5 feet below
the bottom of the platform, shall he spaced not more than 5 inches
apart, and shall be made of not less than No, 10 U, 8. Standard

Gauge wire with long links.

History: Cr. Register, April, 1957, No. 16, eff, b—1-57,

"Ind 4.70 Control mechanism, (1) There shall not be installed or
used any control system which depends upon the completion or main-
tenance of an electric circuit for the-inferruption of the power and
for the application of electro-mechanical brakes at the terminals, for
the operation of car safety devices, or for the closing of a contactor
by an emergency switch or stop button, except that the requirements
in this paragraph do not apply to dynamic braking and speed control
devices.

(2) The car switch or hand lever on every power elevator which
requires such mechanism shall be so arranged that the movement of
the switch handle or lever toward the opening (which operator
vsually 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. Except on hydraulic elevators and existing electric
lever control elevators, the switch handle or lever shall return to
the neutral position when released, and shall automatically lateh in
this neutral position.

(8) An externally operated civeuit-breaker or disconnecting fused
switch opening all lines shall be installed separately in the supply
cireuit., This switeh shall be of the enclosed type and shall he a horse-
power rated motor cireuit switeh, and shall not be made to cloge from
any other part of the building, and shall be located fo be visible
from the elevator machine in the machine room at the locl-jamb side
of the entrance door.

(4) On existing elevators, dumbwaiters and escalators where a
proper type of d1sconnectmg device has not been installed in the
machine room or visible from the machine, and in the opinion of the
industrial cormission is not reasonably safe, the device shali be
relocated or a new device of the proper type and degign shall be
installed, and shall be located in the machine room at the lock-jamb
_side of the entrance door.

(6) All elevators hereafter installed where the {travel exceeds
14 feet shall be provided with 2 switches externally operable and
permanently mounted vertically on the cay crosshead and shall ecom-
ply with the following:

(a) An operating switeh to vender all landing buttons and ear
switch or car buttons inoperative.

(b) An “UP” and “DOWN” button which will cnable the car to
be operated in either direction, as long ag the button ig 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 deors and gates ave in the closed position,

(e) The operating switches shall be of the enclosed type, externally
operable, and so arranged and connected that when operative, the
movement of the car shall be solely under the eontrol of this device,
except ag provided in seetion Ind 4.70 (5) ( )L/and any power-dom
operating devices shall be inoperative. The means for accomplishing
this function shall be located between the car crosshead and that side
of the car which is nearest to the hoistway door used for access.

Register, December, 1957, No. 24
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(f) They shall be used only for the purpose of adjustment, in-
spection, maintenance and repair of the elevator or hoistway equip-
ment.

(g) Separate additional means, of the continuous-presure type,
may also be provided to make power-door operating devices and auto-
matic car-leveling deviees operative from the top of the car for test-
ing purposes, Exception: Elevators that travel 14 feet or less.

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

(7) Every hand cable confrolled elevator, except hydraulic ele-
vafors, shall be equipped with a properly adjusted centering rope
go arranged thaf it can be easily and safely used at any point in
the car travel.

(8) In every hand cable controlled elevator, the sheaves which
lead the hand cable from the hoistway to the machine shall be
guarded to prevent injury to an operator and so that the cable can-
not run off. Every idler sheave under which is led an operating
cable shall be provided with a guard that will keep the cable on
the sheave,

(9) The handrope for operating of an elevator shall be accessible
from the car at any point in the ear travel.

{10) When necessary to renew a section of the hand cable, each
gplice shall be made with standard shackles, :

(11) The overhead tension weight for the hand cable of any e¢le-
vator equipped with lever control apparatus shall be secured by a
chain attached to the weight and to a suifable anchorage.

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

{a) Sidewalk Elevators.

(b) Elevators equipped with safety switches oy ! electric contacted
gates, provided requirement f ction Ind 4.70 (§,) is complied with,

Note: See section Ind 4.72 (b).

(18) The car of every electrically driven elevater equipped with
an electric brake shall be provided with an emergency stop switch
which will cut off the source of power. This switch shall be adjacent
to the operating device,

(2) Exception: This requirement need not apply to existing ele-
vators controlled by hand cable, installed prior to August 12, 1926,

(14) If the stop button of an automatic operated elevator is marked
“STOP” .it may be used as the emergency stop switch and -shall
be suitably identified and of a distinctive color.

(15) Contacts of emergency stop switches or buttons shall be
directly opened mechanically and shall not be solely dependent upon
gprings for opening the contacts. A self-restoring type of switch or
button may be used only on elevators having single-automatic opera-
tion and manually operated or self-closing hoistway doors. Excep-
tion: (a) This requirement need not apply to existing elevators con-
trolled by hand cables.

story: Cr, Reglster, April, 1857, No. 16, eff, 5-1-87; am. (5) (a),
(b), {c), (d4), Regisater, December, 1957, No. 24, eff. 1-1-68.

Register, December, 1957, No. 24
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Ind 4.71 Automatic and continuous preéssure operation elevators.
New and existing installations. (1) EXISTING INSTALLATIONS, Existing
installations of automatic and continuous pressure operation elevators
shall conform to the following requirements:

(2} The breaking of a circuit to stop an aufomatic or continuous
pressure operated elevator at the terminal shall not depend on the
operation of a spring or springs in tension hor upon the eompletion
of an electric circuit. ’

(b) Where hoistway landing door locking system is renewed or
replaced, the equipment used shall comply with the reguirements
oigéaew_,elevator installations as outlined in seetions Ind 4. 3 and Ind
4.87. 1 e

(2) NEW INSTALLATIONS. (a) Neither the operation of a spring or
springs in tension nor the completion of another eleciric circuif shall
bhe depended upon to break the cireuit to stop an automatic opera-
tion elevator at the terminals, If springs are used they shall he in
compression. The interruption of the electric cirenit shall prevent
the movement of the car.

(b) Automatie operation elevators shall conform to the following
requirements:

‘1. If the car has started for a given landing, no impulse can be
given from any landing to gend the car in the reverse direction until
the car has reached the destination corresponding to tle first impulse.
It is permissible, however, to stop the car at any intermediate land-
ing to take on or discharge passengers going in the original direction.

2, If the car has been stopped to take on or discharge passengers
and is to continue in the dirvection determined by the first impulse,
it is permissible to start the car by the closing of the car gate,.

8. The ecar cannot be started under normal operation uniess every
hoistway door is closed and locked in a}he cloged position (Hoistway
Tnit System). See section Ind 4.32 /(é' - e

4. Exception to section Ind 4.71 (2) (b) 3. are outlined as follows:
a. On Jlandings where no landing operaling device is provided, the
interlocks on such landings may be of a type which can only be
unlocked manually from the car side. ' _

b. Freight elevators with a conzr@cg/ép_eed nﬁt/ to/,.exceed 100 feet
per minute, {See section Ind 4.87 (1} (5) and (10}). :

(8) BLECTRIC OTL~-HYDRAULIC PASSENGER ELEVATORS. In addition'to
hoistway landing door interlocks, a deviee shall be provided which
shall compensate for the creeping of the car away from the landing
by leakage in the valve or in the cylinder.

‘Note: Attention is called to the fact that devices employing locks
and contacts of a type in which the interlocking contact is made when
the door iz closed@ and the locking of the door takes place subsequently,
are not interlocks and are not permitted under this code where interlocks
are required.

History: Cr. Reglster, April, 1957, No. 16, eff, 6-i-57, -
Ind 4.72 Electrical protection. (1) Every elevator driven by
polyphase alternating current motor shall be protected against dam-

age due to phase reversal by either: e

(a) Limit switches ag specified in gection Ind 4.68 arranged to cut
all wires, or all except one, which shall be the ground conductor on
grounded systems, and so connected that after the car overtravels
it canitot be Toved until the phase reversal is corrected, or

TRegister, December, 1857, No, 24
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(b) A reverse phase relay, or other protective device, which will
prevent starting the motor if the phase rotation is in. the wrong direc-
tion, This requirement shall also apply to existing elevators installed
since August 12, 1926,

Note: Thiz does not apply to alternating ocurrent motors used mn
motor generator gets,

(2) The proper functioning of a reverse phase relay shall not be
dependent upon the closure of an electrie cireuit to open the motor
cireuit in case of failure or reversal of phage,

(8) If an overload circuit breaker is used for a direct-current elec-
trie elevator, the wiring shall be arranged so that the eircuit of the
brake-magnet coil is opened at the same time that the line eircuit
is opened,

(4} Every electrically driven elevator except electro-hydraulic,
hereaffer installed shall be provided with an elevator potential switeh
which will cause and maintain interruption of power to the main
circnit during excesgive reduction or failure of supply voltage. This
protection may be a part of the control equipment.

(6) Every electrically driven elevator with an emergency stop
switch or eleetric contacted gates, which is controlled by a hand
cable, lever or wheel, shall be equipped with a sequence device veguir-
ing the centering of the operating device after the power hag been cut
off the motor before the car can again be started, This may be accom-
plished by the addition of a relay inferlocked with the control
apparatus.

{6) Bvery elevator which ig herveafter changed from hand cable
control to car switch or automatic or continuous pressure operated
shall eomply with new installation requivements outlined as follows:

(a) Encloged type cireuit breaker or disconhect switch, See section
Ind 4.70 (g‘ﬁ J,}p \?h .

(b) Electric brake. See section Ind 4.65 (1). v

(c) Hoistway limit switches. See section Ind 4.63 (1) and (2).

(d). lectrlc confacted hoistway landing doors or gates. See section

o

Ind 4.

(e) Electuc contacted car door or gate, See section Ind }}\3/ .

(f) Emergency switch on the car, See section Ind 4.70 (14), 7

(z) A cutout sw {ch /n connection with the car safety device, See
section Ind 4.64 (7 /y

(h) All wiring to comply with section Ind 4 3.

{(7) When any material change in electrical equipment ig here-
after made on any power elevator or dumbwaiter, the wiring and
equipment which i an integral part of that which is being replaced
or renewed must comply with the requirements of new installations.

History: Cr, Reglster, April, 19567, No. 16, eff, 5-1-57,

Ind 4.73 Switches and wiving. (1) In every elevator hereafter in-
stalled in garages, the hoistway lmit switches and other spark-

Next page is lnumbered 61

Reglster, April, 1967, No, 18
Elevator Code



WISCONSIN ADMINISTRATIVE CODE 61

emitting devices shall be placed at least 4 feet ahove the line of the
lowest floor levels unless they are of the explosion-proof type or of
the enciosed type with contacts immersed in oil.

{2) The floor underneath every unit of unenclosed electrical appa-
ratus shall be covered with a five-resistive material.

(3) Elevators installed in hazardcus loeations shall also comply
with the Wisconsin State Electrical Code,

(4) No part of any electric circuit having a voltage in excess of
760 shall be used on any car control system. Cirenits of higher volt-
age may be used in machine rooms or penthouses for operation of
motors and brakes, provided that all control and signal wirving ig
thoroughly insulated from such power circuits, and all machine frames
and metal, hand operated cable, ete., be permanently grounded.

(a) The maximum voltage permitted on elevators shall not exceed
800 volts to ground on any elevator operating devices in the car,
or at the landings, including push buttons of elevator signalling
civeuits,

(6) All live parts of eleetrical apparatus in or on elevator cars
or in elevator hoistways shall be enclosed to protect against acei-
dental contact. .

(6) Conductors in auxiliary gutters used in machine rooms, under
controllers, starters and similar apparatus for elevator machines, shall
be of rubber covered type.

(a) Conductors between main cirenit resistorg and the back of con-
trol panels shall be of the slow-burning type (type 8B}, or of the
asbestog-covered type (type A). All other wiring on control panels,
unlesg subjeéted to a temperature exceeding 120 degrees F (49° C.),
shall be of the rubber-covered type having a flame retardant, moisture-
resistant outer cover or shall be of other type especially approved
for the purpose. '

(b) Elevator control circuits and eonduetors or groups of conductors
having flame retardant outer cover shall not be used as connections
for the operating cirenits of elevator controllers unless such outer
covering is also moisture resistant.

(c) Traveling eables used as flexible connections between the ecar
and the hoistway, shall be of type E, elevator cable, and shall have
a flame retardant and moisture resistant outer cover. '

{7) The minimum size of conductors for elevator wiring shall be
as Tollows: )

(2) For lighting cireuits, No, 14, except thai for flexibility 2 No.
16 may be used in parallel in traveling cables. ‘

{b) For elevator operating and control circuits, No. 18.

(¢) For signal cireunits and for fixtures, No. 18,

(8) The following wiring methods shall be employed: (a) In hoist-
ways. Conductors located in the hoistway, except traveling cables
and conductors used in signal gystems, shall be installed in rigid
conduit or electrical metallic tubing, except that flexible conduit or
armored cable may be used between riser and limit switches, jnter-
locks, push buttons or similar devices, (See section Ind 4,73 (17)). +~

(b) On the car, Conductors and traveling cables on the car shall
be run in rigid conduit, electrical metallic tubing or wireways; except
that short runs of:

1. Flexible conduit or armored cable may be used if so located as
to be kept free from oil, and securely fastened in place.

Register, April, 1967, No. 1§ »
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2, Type 8 cord may be used as the flexible connection between the
fixed wiring on the car and the switch on the car door or gate if
securely fastened in position not liable to mechanical injury.

{c) The conductors of motor circuils between motors and control
panels may be grouped without any additional insulation of the sepa-
rate conductors, provided that the complete group is either taped ov
corded, and painted in manner to make same as a rigid, self-support-
ing form, not over 3 feet long, and not in a position liable to mechani-
cal damage or subjeet to a temperature in excess of 120° F, (49° C.).

(d) A bushing may be used in lieu of a box or terminal fitting
at ends of conduit or electrical metallic tubing where conductors leave
the conduit or tubing hehind a switchboard, or where more than 4
conductors leave the conduit or tubing at control apparatus or in
similar locations, in which case the conductors shall be Hunched,
taped and painted with insulating paint. Such sz bushing dhall be
of the inkulating type except for lead covered conductors,

(9) Conductors of car-lighting eireuits, and signal systems when
not an integral part of the elevator wiring system, shall be separated
and run in separate traveling cables and raceways,

(10) Conductors for elevator circuits, including operating, control
and power conductors, and signal conductors when an integral part
of the wiring system, may be run in the same traveling cable or
raceway system when the power supply is from the same source,
even though the characteristics of the voltage and/or current may
be changed within the system by rectifying, transforming or other
conhverting devices supplied from the elevator feeder cireuif; provided
that all conductors are insulated for the maximum voltage found in
the cable or raceway system, and the live parts of the equipment
are insulated from ground for this maximwm voltage, Such a travel-
ing cable or raceway may also include a pair of telephone conductors
to serve a telephone in the car, provided such conductors are insu-
lated for the maximum voltage found in the eable or raceway system.

(11) Traveling cables for all signal circuits, and for all other
circuits not over 100 feet in length, may be suspended by suitable
clamps if the cables are so constructed that the weight of the cable
is not carried by the individual conductors.
~(12) Wherever the traveling cables in swinging may come in con-
tact with- projections or corners of the building construction in the
hoistway, such as I-beams, ledges and the like, such irvegular sur-
faces shall be made smooth by eovering with heavy gauge sheet metal
or other suitable means,

(18) If No. 18 conductor is used for signal cireuits, it shall be
protected by fuses rdted at not to exceed 3 amperes,

(14) Clearances around control panels in a single machine room
shall have a clear space around the live parts as of Table 14.-

(15) Reduction of clearances for short intervals by building col-
umns behind the switchboard, or by equipment on a single panel in
the switehboard, is permitted provided the clearances are not reduced
below those required for a single panel hoard.

Note: This rule is not intended to forbid mounting controllers on the
machine, nor enclosing the rear of control panels in removable cabinets.
If such cabinets are iInstalled, the prescribed dimensions of clear space
apply when the back of the cabinet is removed. :

eglster, ril, 19567, No. 16
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&
Table 14. Clearances

Rear Front Stde
Single Panel . '
of; over 42 [nches wide 24 86" 18" (one side)
Double Panel
Or single panel over 42 inches wide 247 36" 18" {each slde)
8 or More Panels 36" 86" 18" {one side}

(18) If the wiring to fixed motors is in armored cable or metal
raceways, junction hoxes to house motor terminaly shall be provided.
These housings shall be of ample size to properly make connections
and they shall be of substantial metal construction,

(17) Wiring shall be in approved rigid conduit or electrical metallic
tubing, except where otherwise specified in this code and chall con-
form to the requirements of the Wisconsin State Electrical Code,

(18) Where electrical metallic tubing is used it shall comply with
the following requirements:

(a) Straps, hanger or other supports shall be provided for each
length of electrical metallic tubing regardless of length to insure
continuous and substantial grounded system.

(b) Electrical metallic tubing shall not be run or laid on the pent-
house floor, pit floor or in any other location subject to mechanical
damage.

(e) Electrieal metallic tubing shall not be used in grain elevators
or in hazardous locations where vapor or gas and air, dust and alir,
or other highly flammable substances are present.

History: Cr. Regigter, April, 1857, No. 16, eff, 5-1-57,

Ind 4.74 Grounding. For cleciric elevators, dumbwaiters and mov-
ing stairways, the frameg of all motors, elevator machines, controllers,
operating cable and the metal enclosures for all elacirical devices in
or on the car or in the hoistway shall be grounded.

Hisfory: Cr. Register, April, 1957, No. 16, eff. 5-1-57,

Ind 4.75 Signal system; new and existing installations, (1) Bvery
elevator and every power dumbwaiter shall be equipped with & signal
system or warning bell, so arranged that it ean be safely and con-
veniently operated from any landing, except (a} elevators and dumb-
waiters controlled by automatic or continuoug pressiure operation and
provided with operating buttons at the landings; (b) hand elevators
traveling not more than 30 feet, _

(2) Every automatic push button elevator shall be provided with
an emergency call bell with a properly placarded push button in
the car.

(3) Al elevators in such locations as acid towers, grain elevators
and similar places, shail, when required by the industrial commission,
be provided with an emergency signal system or telephone to eall
the boller room or other place where assistance can be obtained in
case of an emergency.

Matory: Cr. Register, April, 1957, No. 16, eff. 5-1-57,

Register, April, 1967, No. 16
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&
Ind 4.76 Lighting, (1) CaArR LIGHTING. Elevator cars shall be ade-
quately lighted when in use. The intensity of illumination shall be
not less than 2 foot candles at the edge of the car platform.

(2) LanDING LIGHT. Every elevator hoistway landing within or in
conneetion with an cccupied building shall be provided with gufficient
light to clearly see small objects at the threshold.

{8) PENTHOUSE AND OVERHEAD LIGHTING. Every penthouse shall be
provided with suitable artificial light of an intensity of not less than
2 foot-candles at the floor. Kvery elevator machine room and the area
about a ceiling type machine, including overhead sheave rooms and
lofts shall be amply lighted. Control of such lighting shall he in the
approach to the penthouse or overhead equipment.

(4} Work nigHTs. Every power elevator heréafter installed shall
be equipped with work light and convenience outlets as follows:

(a} Work light receptacle and convenience ocutlet on top of car.

(b) Work light receptacle on underside of platform.

{¢) Work light receptacle and eonvenience outlet at lowest hmst-
way level if hoistway landing doors are used,

History: Cr. Register, April, 1967, No. 16, off. 5-1-57.

Ind 4,77 Operation of elevators; new and existing installations. A
competent operator shall be stationed on the car of every passenger
elevator while in use, except, automatic and continuous pressure opera-
tion elevators.

Noter Section 102.69 (3) (h), Wis, Stats,; prohibits the employment of per-
sons under 18 years of age In the operation of elevators,

Higtory: Cr. Register, April, 1957, No. 16, eff, 5-1-b7,

Ind 4.78 Maintenance; new and existing installations. (1) Elevators,
dumhbwaiters and escalator equipment shall be kept in safe operating
condition, preperly lubricated and clean, including pits and penthouses.

{2) Hatch coverg of the vertically rising type used on elevators
shall not be used for storage purposes, nor as passageways,

(3) Explosives or highly flammable substances shall not be stored
within 20 feet of any elevator hoistway or penthouse.

(4) Material which is not a perimanent part of the elevator equip-
ment shall not be permitted on the top or eover of an elevator ecar.

Ngte: A slgn should he used to plainly desisnate s freight elevafor, at
the same time prohibiting unauthorized@ persons from riding on the car.

{5) No material shall be stored or other equipment installed in the
penthouse or machine room of any elevator except that which is nec-
essary for the maintenance and operation of the elsvator unless the
elevator equipment is entirely isclated by a solid partition 38 feet
away from it and extending from the floor to the ceiling. \ v

Note: Bee general orders on Safety in Construction, ssction Ind 35 33
for “Protection from falling ohjects,”
History: Cr. Register, April, 1957, No. 16, eff, 5-1-h7.

Dumbwaiters, Special Types of Elevators and Escalators,

Ind, 4.79 Dumbwaiters, (1) NEW AND EXISPING INSTALLATIONS, ()
The hoistway openings of every electric dumbwaiter shall be proyided
with landing doors, go arranged that the dumbwaiter cannot be started
unless all doors are closed. Whevre g fire-resistive hmstwa%é 1equ1&le&,f
all landing doors shall be fire-resistive (see section Ind 4.0 and 4, 12)¢

Reglster, April, 1857, No. 168
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{b) Every dumbwaiter hoistway opening at the ﬂo level sha

he protected by a gate in compliance with section Ind 4 and 4. 38 -

Every other dumbwaiter hoistway shall be enclosed on the loading
side to a height of at least 80 incheg above each floor,

(e} A dumbwaiter shall not have a platform area greater than 9
square feet and not more than 4 feet in height, shall have a solid cover
over the full arvea of the car, and a earrying eapacity of not more
than 500 pounds.

Note: Dumbwalters installed before August 12, 1926, where the plat-
form is greater than 9 sgquare feet and the height is more than 4 feet,
will be accepted provided all the other dumbwaiter requirements of
August 12, 1926, are complied with.

(2) NEw INSTALLATIONS, {a) No power dumbwaifer hereafter in-
stalled shall be controlled or operated by cable eontrol,

(b) Power dumbwaiters shall be equipped with brakes which are
automatically applied when the power ig cut off the motm Excep-
tiont HMydraulic dumbwaiters.

(¢) Power dumbwaiters having a travel of more than 80 feef,
and a capacity of more than 100 pounds and operated by winding-
dram machines shall be provided with a slack-cable device which
will cut off the power and sfop the car if the car is obstructed in
its descent.

(d) Power dumbwaiters shall be provided with limit switches fo
automatieally stop the ear at each terminal of travel.

(e) Every hoistway landing door or gate, on a power dumbwaiter
hereafter installed, shall be equipped with electric contacts and
approved locks or inferlocks.

{(f) Dumbwaiter cars shall be of such strength and stiffness that
they will not deformy 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. Cars for power dumbwaiters shall be reinforeed with metal from
the bottom of the car to the peint of suspension.

3. Metal cars shall be of metal sections rigidly riveted, welded or
holted together.

() Dumbwaiter cars, machines and hoisting cables shall he capable
of sustaining the loads given in Table 15.

Table 15. Minimnm Allowable Dumbwaiter Capacities Col'respondmg
to Effective Platform Area

Struetural
Horizontat Arer in Sq. Ft. Cdpaeity -
in T,

(h) Power dumbwaiters, except those of the direct-plunger type,
shall ba provided with one or more iron or steel hoisiting cables,
chains or tapes. Where cables are exposed to corrosion, they may be
-covered with marline or other equivalent protective covering.

Regiater, April, 1957, No. 16
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1, The factor of safety for car and counterweight cables based on
static loads shall be not less than the values corresponding to the
contract speed of the car as outlined in Table 16.

Table 16. Factors of Safety For Dumbwaiter Cables

Factor of Safely (}|Car Sp‘e;:d )
. . 't per Min,

2, The safety factor for tapes shall not be less than 25% greater
than given in the above table,

3. The safety factor for chain shall not be fess than 1009 greater
than given in the above table,

4. The number and size of the cables, chains or tapes are deter—
mined by using the factor of safety in the above table and the rated
nltimate strength of the cable, chains or tape. The computed load
on the cable, chains or tape shall be the weight of the car plug the
contract load, plus the weight of hoisting cables, chaing or tapes
and compensation.

(i) Guide rails shall be securely fastened to the holstway, and the
joints shall be tongued and grooved, doweled, or fitted with splice
plates.

{j) Sectiong of counterweight for dumbwaiters having a capacity
exceading 100 pounds or having a speed exceeding 100 fest per
minute shall be secured by at least 2 tie rods passing through holes
in all sections, unless guitable frames or boxes are provided. The
tie rodg shall have lock nuty at each end and secured by cotter pins,

(k) There shall be no thoroughfare under the hoistway of a dumb-
waiter or its counterweight unless there is a structure under the
hoistway sufficiently strong to withstand without failuve the impact
of the ear with contract lead, or the impact of the counterweights, ~
when either is dvopped freely in its guides from the upper limits
of overtravel; provided that for cars or counterweights equipped
with governor-cperated safeties, the impaet shall be computed Tor
governor-iripping speed, When broken rope safeties are used, the
impact of the car or counterweight shall be computed for a free
drop of the ear or counterweight from % its travel.

History: Cr. Register, April, 1957, No. 18, eff. 5-1-57.

Ind 4.80 Sidewalk elevators. (1) EXISTING INSTALLATIONS. (a)
Every sidewalk elevator shall be covered at the top with hinged or
vertically lifting type covers which shall when elosed be capable of
sustaining a lve load of 800 pounds per square foot. The Hmitations
of the sidewalk opening, exeept for existing installations, shall in no

Reglster, April, 1957, No. 18
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case exceed b feet at right angles to the curb and 7 feet parallel
to the curb. The surface of the covers shall be rough and no part
of them shall project above the sidewalk when closed.

(b} Hinged hatch covers may be used on sidewaik elevators here-
after installed only if the elevator car has a clear platform area of
not more than 35 square feef. Hinges of hatch covers shall be of
sufficient strength and be securely fastened to withstand the service
of normal operation,

{c} 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

2. Flat metal tops or arched bows of sufficient strength to open
the hatch covers.

(d} When hateh covers are left open, a full guard not less than
30 inches in height shall be 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.

# (e) Beveled toe-guards shall be provided under the edges of the
sidewalk and under other projections, if any, as requirved by section
Ind 4.15,

v 1, If the platform of an existing sidewalk elevator rises above the
gidewallr, similar toe-guards shall be provided under the platform
on all exposed sides.

2. If the platform of a sidewalk elevator rises gbove the sidewalk,
aprons shall be attached to the under side of thersplatform fully pro-
tecting all exposed sides (see section Ind 4.87 (7)).

(f) Every existing power sidewalk elevator traveling not more

t n 15 ffeet, of mdre than opt sfory, shall cdmply W gections Ind
( :

05, 4?:(3{407 412 (‘1), 415, 4.18 (1), 4.36 secti
l%ﬂ 4 and §’app iefl to thé loweré/andmg) 473 (b), (6) (
(7), (8), (1 ), (1%) (18), 4’74 476 (£), 4.78 .

(g) Eve1 existing power sidewalk elevator, iavehng more than 16
feet sha]l\{é addition to section Ind 480\( ) comply with section
Ind/4.65 (1) =

%é‘) draulic sidew, ){; elevators shall be subject to sections Ind
4, 4.%6, 487, and 4@8 as may reasonably be applicable to gide-
walk elevators. -

fi) very ‘hand cha(gn hoist elevator shall comply with sectiond Ind

?fd 4.88 (as applied fo lower landing) 4,78 (19 4.80
(1) and4 80 (é)

(j) Every hand or emstmg power sidewalk elevator car platform
shall be enclosed to a height of one foot on the sides not used for
entrance,

History: Cr, Register, April, 1957, No, 16, eff. b—1-57; r. (2}, Register,
July, 1959, No. 48, eff. £-1-59,

Ind 4.801 Grade level elevators. (1} NEW INSTALLATIONS. (a) Fvery
grade level elevator hereafter installed shall be subject to the follow-
ing conditions;

1. Shall not plelce a sidewalk, or be lecated within s building, and
shall not he located in an area used by people or vehicles as a place
of travel,

2, Travel ghall not exceed one story,
Register, July, 1959, No. 43
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3. Shall be contirolled and operated by a spring loaded constant
pressure key switch loeated at the upper landing only, adjacent to the
metal doors.

4. Speed shall not exceed 20 feet per minute.

b. Horizontal openings for grade level elevators shall be protected
by weather-tight hinged metal doors having a non-slip upper surface.

6. Doors shall be of sufficient strength to support safely the statice
load of not less than 300 pounds per square foot uniformly distributed.

7. The limitations of the grade opening shall in no case exceed &
feet at right angle to, and 7 feet parallel to the building line.

8. 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.

9. The edge of the door adjacent to any building wall or other
obstruction shall not be more than 4 inches from such wall or
obstruction.

10, There shall be a minimum clearance of 18 inches between the
face of the door and any obstruetion when the doors are in the open
pogition.

i1l. The doors shall be opened by the ascending car and shall he
self-closing as the car descends and shall be kept in the closed posi-
tion when the ear is not at the top landing. Stops shall be provided
to prevent the doors from opening more than 86 degrees from theiv
clesed position.

12, 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 be-
low the grade level when the car is at the upper limit of travel.

13. Guide shoes for grade level elevafors (except plunger elevators)
shall be at least 24 inches long unless 2 sets of shoes are used, spaced
18 inches hetween center.

14, If single guide shoes not lesg than 24 inches long are used, 6
inches of the shoe may he off the rail when the platform is level with
the top landing. ‘

(b} All wiring shall be in rigid conduit. Fittings, switcheg and all
elecirical equipment shall be of the waterproof type.

(¢) Every grade level elevator ghall comply with the requirements
for pawer freight elevators ex@pﬁ:];ng the provisions of section Ind
470 (5) and Ind 4.84 (2) and (a).

History: CUr, Register, July, 1959, No. 43, efi. 3—1-89.

Ind 4.81 Special type freight elevators. WINDING DRUM MACHINES,
Winding drum machines may be used for freight elevators only; shall
not have counterweights, and shall be limited to a capacity not to
exceed 2500 pounds, The speed shall not exceed 50 feet per minute
and the travel not to exceed 85 feet,

Mistory: Cr, Register, April, 1957, No. 16, eff. 5-1-57.

Power Chain or Cable Hoiat

Ind 4.82 Special requirements, (1) Every power chain or cable hoist
used in connection with an elevator shall comply with the Following:

(a) Capacity shall not exceed 800 pounds.

(b) Speed shall not exceed 26 feet per minute.

Register, July, 1959, No, 43
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(e¢) Travel shall not exceed 15 feet or more than one story, and
a broken rope safety shall be provided when the travel exceeds 10
feet,

(d) The elevator shall be operated from the landings only and
shall be constant pressure push button operation.

{2} In addition, the following sections or parts of sections with
changes as noted shall algf/:pply:

{a) Seetion Ind 4.10 (1). I-%gi’stway enclosure,

(b) Section Ind 4.1% (1) (b) and (d).

(c) Section Ind 4.7 Pit depth shall be not less than 12 inches,

(d) Section Ind 4.23, The overhead supports shall be designed and
constructed to carry the,tetal load.pius twice the load for impact.

(e} Section Ind 4.34 (1)-8nd (). Car enclosure.

(f) Section Ind 4.3F ({1). Operation and height of gate,

(g) Section Ind 438~ Gate construction,

(h) Section Ind 4.41. Safety factor.
(1) Section Ind 4.58 (2). Q;p'acity plate,
3., (7} Section Ind 4.62 (2).£a}. Slaclk cable.

(k) Section Ind 4.68 (4£):’' Limit stops.

(1) Section Ind 4.65 ( \}_,f Brake.

(m)} Section Ind 4.790 (8). Service switch.

{n) Section Ind 4.3, Wiring

(o) Seetion Ind 4.74. g unding,

(p) Section Ind 4.76 (1). Car light.

Next page Is numbered 69
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(3) All electric chain hoists shall be equipped with not less -than
% inch roller chain with a rated capacity of not less than 6,000 Ibs.
History: Cr, Reglster, April, 1957, No. 16, eff. 5-1-57.

Ind 4,83 Stage elevators. (1) EXISTING INSTALLATIONS. {a) Every
elevator located below a stage and traveling one story only, shall have
the opening on the stage floor equipped with a flush hatehway cover
which, when the elevator is down, shall be closed, forming part of
the stage floor.

{(b) The opening' in the stqlge oor shall be protected by toeguards
ag required in section Ind 4.15. The hmstway in the bpsément shall
be enclosed with guards as deseribed in section Ind 4712 and a swing-
ing door equipped with a lock shall be provided ai each entrance.
The speed of any elevator installed in such a manner shall not exceed
50 feet per minute. The carrying ca /a'i’:ﬁ.;z of the car platform shall
be as veguired in gection Ind 4.27 (Il))

(2) New INSTALLATIONS. (a) Every stage elevatoy hereafter in-
stalled shall be operated from ome point only, from which point the
operator shall be able to see the hoistway opening in the stage floor
from at or above the stage floor level,

(b} The hoistway entrances on elevators hereafter installed shall
be equipped with gates or doors provided with electric contacts and
approved door locks or interlocks.

History; Cr. Register, April, 1957, No. 16, eff. 5-1-57.

Hydraulic Elevators

Ind 4.85 Construction and general requirements; new installations.
(1) Every piston rod of tension-type hydraulic elevators shall have
a factor of safety of not less than 8, based on the cross-sectional
area at the root of the thread. A true bearing shall be maintained
under the nut at each end of the plston rod to prevent eccentric load-
ing on the rod.

(2) Every hydraulic elevator machine, whether of the vertical or
horizontal type, shall be so constructed and so roped that the piston
will be stopped before the car can be drawn into the overhead work.
A stop of ample strength shall be provided to bring the piston to
rest when under full pressure without causing damage to the cylinder
or cylinder head.

(3) The traveling sheaveg for vertical hydraulic elevators shall be
guided. The guide rails and guide shoes shall be of metal. The side
frames of traveling sheaves for vertical hydraulic elevators shall be
made of structural steel or of forged steel.

(4) Pressure tanks shall be made and tested in accordance with
the requirements of the Wisconsin Boiler Code issued by the indus-
trial connnission.

(5) Every pressure tank that may be subjected to vacuum shall
be provided with one or more vacuum valves te prevent collapse of
the tank.’ :

(6) Bvery pressure tank shall be so located and supported that
inspection may be made of the entire exterior,

(7) Where a booster pump is used to operate a hydraulic elevatm
the operating device on the car must be so arranged that full con-
trol of the elevator in either direetion iz mainfained, .

Registet April, 1867, No, 16
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(8) The outlet of each pressure tank shall be so located as to
prevent the entrance of air or othey gas into the elevator eylinder.

(9) Automatic stop valves shall be packed with cup leather, or
other means shall be used to prevent sticking of the valve stems.

(10) Fach pump connected to the pressure tank of a hydraulic
elevator shall be equipped with a relief valve, so installed that it
cannot be shut off. The relief valve shall be of sufficient size and aso
set as to pass the full capacity of the pump at full speed without .
exceeding the safe working pressure of the pump or tank. The
velief valve shall be piped to discharge into the discharge tank or into
the pump suction. Two or more relief valves may be used to obtain
the capacity.

(11) Every elevator pump, unless equipped with a pressure regu-
lator which controls the motive power, shall be equlpped with an
automatic by-pass.

(12) Every hydrauhc elevator operated from a pressure tank where
the fluid pressure is obtained by directly admlttmg steam, air or
other gas to the tank shall comply with all the 1uleg covgxlng hydraulic
elevators. For limitations in use see section Ind 4 éO

History: Cr. Register, April, 1867, No, 16, eff, 5-1-57.

Ind 4.86 Safety equipment; new and existing installations. (1) The
hand eable on every hydraulic elevator shall be equipped with a limit
stop to prevent damage to the valve mechanism,

(2) Every tank for a hydraulic elevator shall be fitted with a %
inch pipe econnection for attaching a test gauge when the tank is in
service so that the accuracy of the pressure gauge can be ascertained.

(3) Every pressure tank shall be equipped with a water gauge
glass to indicate the height of the water in the tank. Pet cocks may
be used where pressure is obtained by steam, air, or other gas.

(4) Each pressure tank shall be equipped with a pressure gauge
which correctly indicates pressure to at least 1% times the normal
working pressure of the tank. Thiz gauge shall be connected to the
tank by a brass or other non-corredible pipe in such z manner that

" the gauge cannot be shut off from the tank except by a cock with
a I or lever handle. (The “T” or lever must be set in line with the
direction of the flow.) The cock shall be in the pipe near the gauge.

(6) The cylinders of hydraulic elevater machines, except plunger
type machines, shall be provided with means for releasing air or
other gas.

(6) Every hydlauhc elevator hereafter installed shall be provided
with an independent automatic mmeans of gradually stopping the car
at the terminal landings.

(7) Where a booster pump is used to operate a hydlauhc elevator,
meang shail be provided so that full control of the elevator in either
divection iz maintained at all times by the operating device,

Histoxy: Cr. Register, April, 1967, No. 16, eff, b-1-57.

Ind 4.87 Plunger type elevafors. New installations. (1) The piping
system of plunger elevators shall be provided with proper means to
eliminate or prevent water hammer in both directions of travel.

(2) The sections of the piston shall be rigidly joined, and the
bottom sgeetion shall be so designed and installed that it cannot leave
the eylinder.

Reglater, April, 1957, No. 16
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{3} A cast iron plunger shall not be used in a,ny case where the
elevator trvavel ig more than 50 feet. -

(4) Every plunger type elevator operating on greater than 150
pounds pressure shall have extra heavy pressure pipe and fittings
throughout.

() There shall be no lead piping in the water line between the
plunger cylinder and the operating wvalve,

(6} The construction of the operating wvalve shall be such that
the opening and closing of the valve will gradually stop the flow of
water to and from the cylinder,

(7) No sidewalk elevator of the plunger type with sliding extended
car guide rails shall rise more than 56 inches above any sidewalk.

History: Cr. Reglster, April, 1957, No. 16, eff. 5~-1-5T.

Ind 4.88 Maintenance. (1) The piston rods of hydraulic elevator
machines, except plunger type machines, shall be exposed for inspec-
tion zat least once every 2 years. The preparation for such inspections
shall be made by the owners or parties using the elevators.

{2) The discharge tank and the pressure fank of every hydraulic
elevator shall be cleaned at least onee every 2 years. The water level
in the pressure tank of a hydraulic elevator shall be maintained at
about fwo-thirds of the capacity of the tank.

(8) Bach pump connected to the pressure fank of a hydraulic ele-
vator shall be equipped with a relief valve so installed that it can-
not shut off. The relief valve shall be of sufficient size and so get
as to pass the full capacity of the pump at full speed without exceed-
ing the safe working pressure.

History: Cr., Register, April, 13567, No. 16, eff. 5-1-57.

Ind 4.89 Recabling hydraulic elevators. Where more than one ver-
tical hydraulic cylinder is placed in the same hoistway, or where
the horizontal eylinders are placed in duplex or triplex, the operation
of all such connected elevators shall be stopped by closing the main
water supply valve before recabling any one of the elevators,

History: COr. Register, April, 1957, No, 18, eff, 5-1-57.

Escalators -

And 4.90 Construetion. (1) ANGLE OF INCLINATION. (a) The angle of
inelination of an escalator shall not exceed 30 degrees from the
horizontal,

(2) WinTH, (a) Escalators shall be not less than 22 inches now
more than 48 inches wide between the balustradirg measured on the
incline at a height of 27 inches vertically above the nose line of the
steps, In no case shall such width exceed the width of the steps by
more than 18 inches.

(3) BALUSTRADING AND HANDRAILY. (a) Escalators shall be pro-
vided on each side with solid balustrading. On the step side the
balustrading shall be smooth, without depressed or raised paneling
or molding, except for necessary profective moldings pavrallel to the
run of the steps and vertical moldings projeeting not more than
% inch and properly beveled and used to cover joints of panels.

(b) Where glass panels are used in balustrading, they shall be
approved tempered type glass.

Register, Aprll, 1857, No. 16
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(¢} The clearance between the step treads and the balustrading
{curtain gnard) shall not exceed % inch.

(d) There shall be no abrupt change in the width hetween the
balustrades, and any change shall be not more than 8% of the
greatest width,

(e) In changing from the greater to the smaller width the change
in the direction of the bhalustrading shall be not more than 15 degrees
from the line of travel

(f) Each balustrading shall be eguipped with a handrail moving
at substantially the same speed and in the same direction as the
travel of the steps,

(g) Fach moving handrail shall extend at normal handrail height
not less than 12 inches beyond the line of the comb plate teeth at
the upper and lower landings, except that for speeds of 756 F.P.M.
or less, and/or a width of 80 inches or less, the handrail exiension
may be stationary, ’

(h) Hand or finger guarvds shall he provided at the point wheve
the handrail enters the balustrading.

(i) A guard shall he installed in the apex of the angle formed
where the balustrading meets a ceiling or soffit line.

(4) TREADS AND LANDINGS. (a) Step frames and treads shall be
of incombustible material. Step treads shall be horizontal and of a
material and design affording a secure foothold, Exception: Slow
burning material may be used for treads provided they are covered
on the underside with sheet mefal not less than No. 27, U, S. gauge.

(b} The depth of any step tread in the direction of travel shall
be not less than 15% inches, and the rise between treads shall net
exceed 8% inches, In no ease shall the width of a step tread be less
than 16 inches.

(¢) The maximum clearance between treads on the horizontal run
shall be 3% inch.

(d) The tread surface of each step shall be slotted in a direction
parallel to the {ravel of the steps. Each slot shall he not more than
% inch wide and not less than 3 inch deep, and the distance from
center to center of adjoining slots shall be not more than % inch.

{e) There shall be a comb plate at the entranee and exit of every
escalator. The comb plate teeth shall be meshed with and set into
the slots in the surface of the tread, so that the points of the comb
teeth are always below the top surface of the treads. '

(£) Comb plates shall be adjustable in hoth the horizontal and
vertical directions,

(g) Sectiong forming the comb plate teeth shall be so arrvanged
as to be readily replaceable without the use of apecial tools.

History: Cr. Regiater, April, 1967, No. 16 eff, 5-1-57.

Ind 4.91 Strength of frusses or girders. The truss or givder shall
be so designed that it will safely sustain the steps and running gear
in case of failure of the track system to retain the running gear in
its guides, )

History: Cr. Register, April, 1957, No, 18, -eff, 5-1-57.

Ind 492 Track arrangement, The track arrangement shall be de-
signed to prevent displacement of the steps and running gear if a
step chain breaks.

History: Cr, Register, April, 1957, No. 16, off. §-1-57.
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Ind 4.93 Capacity and loading. (1) The contract load, in pounds,
shall be computed by the following formula:

Contract Load == 4, 6W A

(a) In this formula, W is the width of the escalator treads In
inches, and A the horizontally projected distance in feet between
the upper and lower ecomb teeth,

History: Cr. Register, April, 1957, No. 18, eff. 5—1-67.

Ind 4.94 Factors of safety. (1) The factors of safety to be used
in the design of escalators shall be at least the following, baged on
the static loads:

(a) For trusses and all structural members including tracks, 5.

(b) For escalators driving machine:

1. For wrought iron or wrought steel, 8,
2, For cast irom, cast steel, or other materials, 10.

(¢) For power transmission members, 10, except step chains cont-
posed of cast steel links which shall be thoroughly annealed, in which
case the factor of safety shall be 20.

Histeryt Cr. Register, April, 1967, No. 16, eff, 5-1-57,

Safety Requirements

Ind 4,95 Limits of speed. The rate of speed of the steps measured
along the angle of ineclination shall not exceed 125 feet per minute.

Histery: Cr. Register, April, 1957, Neo, 18, eff, 5-1-&7.

Ind 4.96 Application of power. An electric motor shall not be used
-as a driving means for more than one escalator. The drive machine
shall be comnected to the main drive shaft by toothed gearing or
2 coupling, or shall be connected by a chain,

History:- Or, Register, April, 19567, No. 16, eff. 5-1-57,

Ind 4.97 Safety devices, (1) The following safety devices shall be
provided.

(a) An emergency stop button or other type of switch marked
“STOP BUTTON" or “STOP SWITCIH” shail be conspicuously located
in a readily accessible position, at or near the top and bottom landing
of each escalator and shall be guarded against accidental contact.
The operation of either one of these buitons or switches shall cause
the interruption of power to the drive machine,

(b) Tt shall be impossible o start the drwe machine by means- of
these buttons or switches.

(c) Starting buttons or switehes shall be located within sight of
the esealator and shall be of the key-operated type.

(d) A speed governor shall be provided which will cause the
interruption of power to the drive machine in case the speed of the
steps eoxceed a predetermined value which shall be not more than
40% in excess of the normal running speed.

(e) A broken step chain device ghall be provided that will cause
the interruption of power to the drive machine in case a step chain
breaks and, where no automatic chain tension device is provided,
in case excessive sag occurs in either step chain,

Register, April. 1957, No. %ﬁ.
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(f) Where tightening devices operated by means of tension weights
are provided for any purpose, provision shall be made to retain
these weights in the truss in ease the weights should fall.

(g) Each escalator shall be provided with an electrically released,
;nechgnically applied brake of sufficient power to stop it when fully
oaded.

(h) This brake shall automatically stop the escalator when operat-
ing or tending to operate in the degscending direction in case any
of the above safety devices fail to function.

(i) If the drive machine is connected to the main drive shaft by a
chain, a deviee shall be provided which will cause the application
of a brake oh the main drive shaft in case the drive chain parts,

History: Cr. Register, April, 1557, No, 16, eff, 5-1-57.

Ind 4.98 Lights and access, (1) Permanent provision for artificial
lighting shall be provided in every machine room, which can be lighted
without passing over or reaching over any part of the machinery.

(2) Reasonable access to the interior of the escalator shall be pro-
vided for inspection and maintenance,

History: Cr. Register, April, 1957, No. 16, eff. 5-1-b7.

Ind 4.99 Tests. (1) Bach type of escalator shall be type tested for the
contract Joad which it is designed to carry. Such {ests may be made
at the option of the manufacturer in his plant or on the first escalator
of that type installed in a building, In case the first installation of
a given type is not of sufficient rise and/or width to permit testing it
for the maximum rated load of the type, subsequent type tests shall
be made with load until 2 maximum load test has been made.

(2) All installations made subsequent to the type tests shall be
tested in the field without load ag follows:

(a) Speed tests. The appl:catmn of the overspeed safety device
shall be obtained by causmg the escalator to tla el at governor trip-
‘pmg speed as specified in section Ind 4.97 (d), except where an

. / ‘dlternating current driving motor is used the governor switch may
be tripped by hand at normal speed.

/ ) / (t (b) Broken step chain. The apphca?on of the broken step chain
/ devme called for in section Ind 4.97 (&Y shall be obtained by operat-
f ]) / < 1ng the actuating device by hand.

(¢) Broken drive elgihr, The broken drive chain device called for
in section Ind 4.97 (I){ where a drive chain is provided, shall be
tested by operating the actuating device by hand,

(d) Step bu}tf;ﬁs. The emergeney stop buttons ealled for by section
Ind 4.97 (1) {4} shall be tested by operating these buttons when the
escalator ig operated in each direction of travel.

History; Cr, Register, April, 1957, No., 16, eff, 5—1-07.
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