Al7.1a - 2002 Table of Contents
Part 1 General

0 T o o VPP 1
1.1.1 Equipment Covered by ThisS Code.........oviuiieie e e e 1
1.1.2 Equipment Not Covered by This COB. .......ouuuieie e e e e 1
1.1.3 ApPlICAtion OF PArtS ... ...t e e e e e e et 1
I 3 (=0t I 2

1.2 PUrpP0SE and EXCEPLIONS ... vttt it et et e e e e e v e e e e e e e e 2

RGN I 1= T T4 o 2

Part 2 Electric Elevators

00 oo 0 21
2.1.1 HOIStWAY ENCIOSUIES ... . e et ettt et et e e et e e et e e e e 21
2.1.2 Construction at Top/Bottom HOISEWAY ... ........oiririiie et e 22
2.1.3 FlOOr OVEr HOISTWAYS. ...« et ettt et et et e et e e et e et e et e et e e e e e eenans 22
2.1.4 Control of Smoke and HOt GaSES. ... ....ieuiitie et e e e e e e 23
2.1.5WiIndows and SKYHGNES. .. ..o e e e e e e e 23
2.1.6 Projections, Recesses and Setbacks in Hoistway Enclosures..............ooceovveie v, 23

A | T 23
2.2. 0 GBNEIAL. ... it e 23
2.2.2 Design and Construction Of PitS........coc.vieiiiieiie i e e e 24
2.2.3 Guard Between AdJACENT PitS...... ... vuiiiieeeie e e v v e e e e e e 24
2.2.4 ACCESS 10 PitS. .t et ittt e et e e e e 24
2.2.5 HIUMINAtioN OF PitS. ... ot e e e e e e e e 25
2.2.6 STOP SWILCH TN PItS.... et 25
2.2.7 Minimum Pit Depths REQUITE. .. ......ouiie it e e e e e 25
2.2.8 Access to UNderside Of Car..........oe i e e e 25

2.3 Location and Guarding of Counterweights...........cooiii i 25
2.3.1 Location of CoUNtErWEIGNTS. .. ... ..t e e e e e 25
2.3.2 CouNterWEIGNE GUAITS. .. ... ve e et e e et e e et e e e et e e e e e e e e neaaeeanas 26
2.3.3 Remote Counterweights HOIStWAYS. ......cuvie it e e e e e e 26
2.3.4 Counterweight RUNWay ENCIOSUIES. ... ..ot iiee et e et e e e e 26

2.4 Vertical Clearances and Runbys for Cars and Counterweights .............coovviiiiiiivinnenennn 27
2.4.1 BOHOM Car ClEAANCES. .. ...ttt eet e ettt e e et et e e et e et e e e e e 27
2.4.2 Minimum Bottom Runby for Counterweighted Elevators.............c.coooeeviiini v, 27
2.4.3 Minimum Bottom Runby for Uncounterweighted Elevators...............cocovvii i 27
2.4.4 Maximum Bottom RUNDY ... 28
2.4.5 Counterweight Runby Data Plate. ... ..o e 28
2.4.6 Top Car Clearances for Counterweighted Elevators.............cocooiiiiii i 28
2.4.7 Top Car Clearances for Uncounterweighted Elevators.............c.ooiiiiiiiiii i 28
2.4.8 Vertical Clearances with Underslung Car Frames..........c.ccovieviiiiiiieiieecieieeeeenn, 29
2.4.9 Top Counterweight ClEaranCeS. ... ..uu e ir e veiee e vt ee e re e e e e e e e eeans 29
2.4.10 Overhead Clearances Where Overhead Beams Are Not Over Car Crosshead............. 29
2.4.11 Equipment on Top of Car Not Permitted to Strike Overhead Structure..................... 29
2.4.12 Refuge Space on Top of Car ENCIOSUNE. ... vvvie i viie e e e e v e ve e 29

2.5 Horizontal Car and Counterweight ClearanCes..........ovvuvvvriveviiienie e e e ne e 30
2.5.1 Clearances Between Cars, Counterweights, and Hoistway Enclosures........................ 30

2.6 Protection of Space BelOW HOISTWAY ... ... .cu ettt e e e e e e e 30
2.6.1 Where the Space is Underneath the Counterweight and/or its Guides......................... 31

2.7 Machine Rooms and Machinery SPaCES. ......cuueeire ittt e viee e ie e e e e ee e aenaeeees 31
2.7.1 Enclosure of Machine Rooms and Machinery SPaces..........ccvvvevivieiiieciieninecannnns 31
2.7.2 EQUIpPMENt in Maching ROOMS. ... . iuiitet e it e e e e e e e e e e e e e e eans 31
2.7.3 Access to Machine Rooms and Machinery SpPaces.........covvvevevunierineceiieeieeveineennns 31
2.7.4 Headroom in Machine Rooms and Overhead Machinery Spaces..........c.ocooveevieninennns 33
2.7.5 Lighting, Temperature, and Humidity in Machine Rooms and Machinery Spaces.......... 33
2.7.6 Location of Machine Rooms and Control ROOMS...........coovviii s e 33
2.7.7 Machine and Control Rooms Underneath the Hoistway...............ocoviiiiiiiine e 33
2.7.8 Remote Machine and Control ROOMS..........ceii i e e 34

2.8 Equipment in Hoistways and Maching ROOMS..........ooiuiiiii i e, 34
2.8.1 Electrical Equipment and WIriNG..........oe i et e e e e e 34

Page 1 of 15 Prepared by William Snyder

ElevatorInspector.com




Al7.1a - 2002 Table of Contents

2.8.2 Pipes, Ducts, Tanks, and SPrinkIers..........oovvve i e 34
2.8.3 EIECtiCal HEAEIS. .. e ittt e e e e e e e e e e 35
R N | g O] 1o 11 T0] o oo [ PP 35
2.9 Machinery and Sheave Beans, Supports, and Foundations.............cccocoviii i 36
2.9.1 Beams and SUPPOIS REQUITEA. ... ... et e e e e e e e 36
2.9.2 Loads on Machinery and Sheave Beams, Floors, or Foundations and Their Supports...... 36
2.9.3 Securing of Machinery and Equipment to Beams, Foundations, or Floors................... 36
2.9.4 Allowable Stresses for Machinery and Sheave Beams or Floors and Their Supports....... 37
2.9.5 Allowable Deflections of Machinery and Sheave Beams and Their Supports................ 37
2.9.6 Allowable Stresses Due to Emergency Braking..........coovveviiiiiiie i e e e 37
2.10 Guarding of Equipment and Standard Railing.............cooveiiiiiiii i e, 38
2.10.1 Guarding Of EQUIPMENT. ... ...ttt e et e e et e et e e e e e reneaes 38
2.10.2 Standard RaTING. .. ... .u et et e e e e 38
2.11 Protection Of HOISTWAY OPENINGS. .. ... .ueen e e et e et e et e et e ee e et aen e eaaas 38
2.11.1 Entrances and Emergency D0o0ors REQUIEd. .. ........oiuiie it it i e e 38
2.12.2 TYPES OF ENEFANCES. .. ettt e et e et e e e e e e e ee e 39
2.11.3 Closing of HOISEWAY DOOS. .. ... cvutitiie et e e e cet e e e e e e e e e e e e 39
2.11.4 Location of Horizontally Sliding or Swinging Hoistway D0OrS.............cccoeviiveennenn. 39
2.11.5 Projection of Entrances and Other Equipment Beyond the Landing Sills.................... 40
2.11.6 Opening Of HOIStWAY DOOKS. .. ... .t et e v e e e e e e e e e e 40
2.11.7 Glass in HOISEWAY DOOS. .. ... eueie i vie it e vet e e et e e e e ve e e ete e aeeeanenaneenes 40
2.11.8 Weights for Closing or Balancing DOOIS. .........cevuiirie i ee e 41
2.11.9 Hoistway-Door Locking Devices and Power Operation.............cocveveeviriinneeennannnn. 41
2.11.10 Landing-Sill Guards, Illumination, Hinged Landing Sills, and Tracks on Landings...... 41
2.11.11 Entrances, Horizontal SIide TYPe. .. ..o e 42
2.11.12 Entrances, Vertical SHAE TYPe... ..o vttt e e e e e e e e 44
2.11.13 ENtrances, SWINGING TY P ... e et it e et e e et e et e e e e e e e e e eaaaes 45
N I T I £ PP 46
0 5 T L 4 1o 46
2.11.16 FaCtory INSPECHIONS. ... vt iit it et et e et e e et e re e et e e e e e 47
2.11.17 Transoms and Fixed Side Panels.........ccoouiii i e e e 47
2.11.18 Installation INSLIUCTIONS. ... . vu it e e e e e et e e e 47
2.11.19 Gasketing of HOIStWay ENtranCeS......vuevinie e iitiee e vet e e ee e ve e e e eeeaaeens 47
2.12 Hoistway-Door Locking Devices and Electric Contacts, and Hoistway Access Switches....... 48
0 0 T 0T - | 48
202, 2 INEEIIOCKS. . e ettt e e e e e e e e 48
2.12.3 Hoistway-Door Combination Mechanical Locks and Electric Contacts..................... 49
2.12.4 Listing/Certification Door Locking Devices and Door or Gate Electric Contacts.......... 51
2.12.5 Restricted Opening of Hoistway Or Car DOOF..........oviuiiieiie i 51
2.12.6 Hoistway Door Unlocking DEVICES. .. .....uuirieciietiie et et ee e e e e ie e eaaes 51
2.12.7 HOiStway ACCESS SWITCHES. .. .u ittt e e e e e e e 52
2.13 Power Operation of Hoistway Doors and Car DOOIS. ........c.ovvviiiriieciieine cieienieeeeeeaans 53
2.13.1 Types of Doors and Gates Permitted.............coeviviiieiiiiiiie i e e e 53
0 7 o V=T @ o =T o ] T 53
2.13.3 POWEE ClOSING ...ttt tit et ettt et e et et e et e e e e e e e e 53
2.13.4 Closing Limitations for Power-Operated Horizontally Sliding Hoistway Doors 54
Horizontally Sliding Car DOOIS OF GALES........covuie ittt e
2.13.5 Reopening Device for Power-Operated Car Doors or Gates..........co.ovvvvienneeenine e, 55
2.13.6 Sequence Operation for Power-Operated Hoistway Doors with Car Doors/Gates......... 56
2.14 Car Enclosures, Car Doors and Gates, and Car Hlumination................coooiiiiiiininienenen 56
2.14.1 Passenger and Freight Enclosures, General.............co.oi oot iiii e e 56
2.14.2 Passenger-Car ENCIOSUIES. ... ... it et e e e e e e e e e e e e 59
2.14.3 Freight-Car ENCIOSUIE. ... ...vie it e e e e e e e e e e e e e e e e e 61
2.14.4 Passenger and Freight Car Doors and Gates, General Requirements......................... 61
R =] T =T - 5 To o 63
2.14.6 Freight Elevator Car D0Ors and GateS........cvuuueevesiinie e venieeanienneveeeenevenaeeees 64
2.14.7 lumination of Cars and Lighting FIXtUIeS.........cc.uii i e e 65
2.15 Car Frames and PIatforms. .. ... ..o e e e e e e e e e e 66
2.15.1 Car Frames REQUITE. .. ... vt et e e e e e e e e e 66
Page 2 of 15 Prepared by William Snyder

ElevatorInspector.com




Al7.1a - 2002 Table of Contents

2.15.2 GUIdING MEIMDETS. .. .o ettt e e e e e e e et e e e 66
2.15.3 Design of Car Frames and Guiding Members. ...........ooovi i e, 66
2.15.4 Underslung Or SUD-POSE Frames. .. .....counuitie et e e et e e e e 66
2.15.5 Car PIatfOrmS. .. ... e e e 66
2.15.6 Materials for Car Frames and Platform Frames..............ccoooiiiii i 67
2.15.7 Car-Frame and Platform ConneCtioNS.........c.uuevieiis it e e e e 67
2.15.8 Protection of Platforms Against Fire.........ccovie i i e e e e e 68
2.15.9 Platform GUArdS (APIrONS) ... ... ceuiee e te et e vt re e aet e e e e e e e e e e n e 68
2.15.10 Maximum Allowable Stresses in Car Frame and Platform Members and Connections... 68
2.15.11 Maximum Allowable Deflections of Car-Frame and Platform Members................... 68
2.15.12 Car Frames With SREAVES. ........oiuit i e e e e e 69
2.15.13 Suspension-Rope PIates OF SNaPES. .. ......ut it it 70
2.15.14 Calculation of Stresses in Car-Frame and Platform Frame Members....................... 70
2.15.15 Platform Side BraCeS. .. ... uuue ittt et et et e e e e e e e e et e 70
2.15.16 Hinged PIatform SillS. .. ... 70
2.15.17 Fastening of Compensation MEaNS. .. ........iiuiit ittt e e 70
2.16 Capacity and LOA0ING. ... .cu ittt iet e et e e e e e e e e e 70
2.16.1 Minimum Rated Load for Passenger Elevators.............cccocoiie i i e, 70
2.16.2 Minimum Rated Load for Freight ElIeVators............cocoiiiiiie i i e e 70
2.16.3 Capacity and Data PIateS. .. ...o.uvie i i iie s vet e e e e e e e e e 72
2.16.4 Carrying of Passengers on Freight EIevators...........cccoovee i i e e e 73
2.16.5 Signs Required in Freight Elevator Cars..........o.oiviviie i e e e e ne e 73
2.16.6 Overloading of Freight EIeVators. .. ... .. .ovoeriie it e 74
2.16.7 Carrying of One-Piece Loads Exceeding the Rated Load.............ccovevviiiiiiinivininnn 74
2.16.8 Additional Requirements for Passenger Overload in the Down Directions.................. 75
2.16.9 Special Loading MEaNS. .. ... ...ttt e e e 76
2.17 Car and Counterweight Safeties. ... ......ve i e e e 76
2.17.1 Where Required and LOCAIION. ...t it et e e e e e e e 76
7 0 ] 1= QS T (=1 1 76
2.17.3 Function and Stopping Distance of Safeties.........ccoviiiiiii i, 76
2.17.4 Counterweight Safeties. .. . e it e e e e e 76
2.17.5 Identification and Classification of Types of Safeties.............ccocevii i, 76
2.17.6 ReServed fOr FULUIE USE. .. ... . it e it e st et e 77
2.17.7 Governor-Actuated Safeties and Car-Safety-Mechanism Switches Required............... 77
2.17.8 Limits of Use of Various Types of Safeties..........ccviii i e, 78
2.17.9 Application and Release of Safeties..........ovvieiiie i 78
2.17.10 Minimum Permissible Clearance Between Rail-Gripping Faces of Safety Parts.......... 79
2.17.11 Maximum Permissible Movement Governor Rope Operate the Safety Mechanism....... 79
2.17.12 Minimum Factors of Safety and Stresses of Safety Parts and Rope Connections......... 79
2.17.13 Corrosion-Resistant Bearings in Safeties and Safety Operating Mechanisms............. 80
2.17.14 Marking Plates Safeties. .. ...c.oe it e e e e e e e 80
2.17.15 Governor-Rope Releasing Carmiers. .. .....uvecuiierie et e e e e e et e 80
2.17.16 Rail Lubricants and Lubrication Plate............ccove i e 80
2.18 SPEEA GOVEINO S, e ce ettt ten et et et et et e et et e e e e e e e e et r e et e ren e e et e e e 80
2.18.1 Speed Governors Required and LOCAtION..........vvvuevinie i e v e e 80
2.18.2 Tripping Speeds for SPeed GOVEIMOIS. .. .....uut ittt et e et e aeaens 81
2.18.3 Sealing and Painting of Speed GOVEIMOIS. .. ... ...vt ettt et 81
2.18.4 Speed-Governor OVerspeed SWITCN. .. ......ouuii it e e 82
2.18.5 GOVEINOI ROPES. ..t ettt ettt et e ettt e et e e e e et et e e e e ea e 82
2.18.6 Design of Governor Rope-Retarding Means for Type B Safeties...............ccoieinniins 83
2.18.7 Design Speed-Governor Sheave & Traction Between Speed-Governor Rope & Sheave 83
2.18.8 Factors of Safety in Load-Bearing parts of Speed GOVEINOr..........covvvvvveiineninennnnnns 84
2.18.9 Speed-Governor Marking Plate..........oeoiirie i e e e e e 84
2.19 Ascending Car Overspeed and Unintended Car Movement Protection...................c.ccevee. 84
2.19.1 Ascending Car Overspeed ProteCtioN.........ovuueeirs it e v re e e e e e eas 84
2.19.2 Protection Against Unintended Car MOVEMENt..........oviiieieiie i e e e e, 85
2.19.3 EMEIQENCY BraKe. ... .ottt e 85
2.19.4 Emergency Brake SUPPOITS. .. ... ..e ittt et e e e e e e 86
2.20 Suspension Ropes and Their CONNECLIONS. ... .. u.uie ittt e e 86
Page 3 of 15 Prepared by William Snyder

ElevatorInspector.com




Al7.1a - 2002 Table of Contents

2.20.1 SUSPENSION IMBANS. .. .. ettt ittt e e et et e e et e et e et e ettt e e e e 86
2.20.2 WIre ROPE DA .. .. ettt et it et et e et e et et et e et e e e 86
2.20.3 FaCtOr Of Safety . ... e 87
2.20.4 Minimum Number and Diameter of SUSPension ROPe..........coveiiiiiiiiiin i, 87
2.20.5 Suspension ROpe EQUANIZETS. .. ..ot e 88
2.20.6 Securing of Suspension Wire Ropes to Winding Drums..........coovvieviiineiiiieninecenn, 88
2.20.7 Spare Rope Turns on Winding DIUMS.........c.oe it i e e e e e e e 88
2.20.8 RESEIVEA. .. .t ettt et e e e e e e 88
2.20.9 Suspension ROPE FaSteNiNG.......c.uve et e e e e et e e e e 88
2.20.10 Auxiliary ROpe-Fastening DeVICES. .. ....uuiuuuieieviniee e et iee e et e e ee veneeeneans 93
2200 0 1 01 (=] =TT | £ 94
2.21.1 General REQUITEIMENTS. .. ... . et e et e et e et e et et e e et e et e e et e reainas 94
2.21.2 Design Requirements for Frames and ROAS..........vuieiiiii i 94
2.21.3 Cars Counterbalancing One ANONer......... et e e e 95
2.21.4 COMPENSALION IMBANS. .. .. ettt ee et e e et e e et e et e e e et e e et a e ea e 95
2.21.4.2 Tie-Down Compensation MEANS ...... ..t iinie e et et e e 80
2.22 BUTTEIS AN BUMIPEIS. .. ..ttt iit e e eet e e et e e et e e e e et e e e et e e e e eaeaenaaeeee s 95
W7 N Y] L= T (o I oo L1 o] P 95
b7 To] o = 10 34T o T-T 95
2.22.3 SPIING BUI IS ..t 95
2.22.4 Ol BUFTEIS. .o e e e 96
2.23 Car and counterweight Guide Rails, Guide-Rail Supports, and Fastenings........................ 98
2.23.1 Guide RailS REQUITEA. .. ...t ettt et e e e e e e e 98
2232 MAEIIAL. .. et e e e e e e e 98
2.23.3 RaIl SECHION. ..ottt e 98
2.23.4 Maximum Lad on Rails in Relation to the Bracket Spacing.............c.ccoiiiiiiiin i 99
2.23.5 Stressed and DefleCtioNnS. .. ... ..o 105
2.23.6 GUIE-RAIl SUMTACES. .. .. ettt e e e e e e e e e e e 106
2.23.7 Rail Joints and FiShPIates. .. .....covuiie it i e e e e e e e e e 106
2.23.8 Overall Length of Guide RailS..........coouiiniie i e e e e 106
2.23.9 Guide-Rail Brackets and Building SUPPOITS.........c.oviiiiiiie e e e e e 107
2.23.10 Fastening of Guide Rails to Rail Brackets............ccoovviviiiiiiine i e e, 107
2.24 Driving Machings and Sheaves. .........ovouiiriie i s e e e e e e 107
2.24.1 Type of Driving MachingS. .. ......oui et e e e e 107
2.24.2 SNeaVes AN DIUMS. .. ... e et e e et e e e et e et e e e e e een e e aannennas 107
2.24.3 Factor of Safety for Driving Machines and Sheaves...........c..coooiiii i i 108
2.24.4 Fasteners TranSMitting Load...........ovieuit i e e e e e e 109
2.24.5 Shaft Fillets and KEYS. .. ... e e e e 109
2.24.6 Cast-1ron Worms and Worm GeaIS. ......c.eut et e et e et et ee e e eeaes 109
2.24.7 Friction Gearing and CIUtChES. .........vi i e e e e 109
2.24.8 Braking System and Driving-Maching Brakes...........c.ccccoiiiiieiiiieii i e ieee 109
2.24.9 Indirect-Driving Machings. .........c.iii i e 110
2.24.10 Means for INSPection Of GEaIS.........c.oeii v e e e e e e e ee e 110
2.25 Terminal-StopPiNg DEVICE. .. .. vu et et e e e e e e e e e e 110
2.25.1 General ReQUITEIMENTS. .. .u. .t et et e et et et e e e e e e vea e e rea e e eaneen 110
2.25.2 Normal Terminal Stopping DEVICES. .. .....uuit ittt e e e 110
2.25.3 Final Terminal-Stopping DEVICES. .. ... v iunt ittt e, 111
2.25.4 Emergency Terminal-Stopping MEaNS.........cuiuie it et e 112
2.26 Operating Devices and Control EQUIPMENT..........o i e e 113
2.26.1 Operation and Operating DEVICES. .......uuuiu ittt et e e e e e e e 113
2.26.2 Electrical ProteCtive DEVICES. ...ccuu et e et e e et e e e e e e 115
2.26.3 Contractors and Relays for Use in Critical Operating Circuits...............ccccevvineen.n 117
2.26.4 Electrical Equipment and Wiring........coovie it i e e e e e 117
2.26.5 System to Monitor and Prevent Automatic Operation of the Elevator w/Faulty Door ..... 118
2.26.6 Phase Protection 0f MOTOIS. ... ... v ittt e e e 119
2.26.7 Installation of Capacitors or Devices to Make Electrical Protective Devices Ineffective.. 119
2.26.8 Release and Application of Driving Machine Brakes............ccooveviviiiienienievennns. 119
2.26.9 Control and Operating CirCUITS. .. ... v eu ettt ettt e 119
2.26.10 Absorption of Regenerated POWEN ..........cuiuiuie it ittt e e e 120
Page 4 of 15 Prepared by William Snyder

ElevatorInspector.com




Al7.1a - 2002 Table of Contents

2.26.11 Car Platform to Hoistway Door Sills Vertical Distance.............c.ovvviiiiviiiineennnnn. 121
2.26.12 SYMDOIS. .. e 121
2.27 Emergency Operation and Signaling DeVICES. .. ......cuuit ittt e e e 121
2.27.1 Car Emergency Signaling DEVICES. .. ... c.ut ettt e e e 121
2.27.2 Emergency or Standby POWEr SYSIEM ... ..ottt e e e e e 123
2.27.3 Firefighters’ Emergency Operation Automatic Elevators...............ccoociviiiineinenen. 123
2.27.4 Firefighters’ Emergency Operation Non-Automatic Elevators................c.covee v, 128
2.27.5 Firefighters’ Emergency Operation Automatic Elevators w/Designated Attendant 129
@] 0T - L4 T
2.27.6 Firefighters’ Emergency Operation Inspection Operation.............cccocoeve i iiiinecnnnnn. 129
2.27.7 Firefighters’ Emergency Operation Inspection Procedures............covverveevenneevnenensn. 129
2.27.8 SWITCN K BY S .. ittt et et e e e e e e e e e e e 130
2.28 LaYOUL DIAWINGS . e et eee e e et ete seeee et e et e e et e et e e et e een e e et e netr e eae et e eanen e een 131
2.28.1 Information Required on Layout DIaWiNgS. ... ..c.uueieiuieiiineveeee e ee e nenee 131
2.29 1AeNtIFICALION. ..o ee e et e e e e e e e 131
2.29.1 Identification of EQUIPMENL. ... e e 131
2.29.2 Identification Of FIOOIS. .. .. ...t e e 131
Part 3 Hydraulic Elevators
3.1 Construction of Hoistways and Hoistway ENCIOSUIES. .........ccvviiiriieciiieiie e veee e, 133
3. LA Strength Of Pit FIOOK. .. ... e e e e 133
R T | 133
3.2.1 Minimum Pit Depths ReqUITE.........ounirie i e e e e e e e e e 133
3.3. Location and Guarding of Counterweights..........oeeuiuie e e e e e 133
3.4 Bottom and Top Clearance & Runbys for Cars & Counterweights.............occovveiievinnnnnnn 133
3.4.1 BOttOM Car CIEAANCE. .. ... eu ettt e eee et e et et e e e et e e e e e e et e a e e 133
3.4.2 Minimum Bottom and Top Car RUNDY ..o 134
3.4.3 Car Top and Bottom Maximum RUNDY..........coiuii i e e 134
I o O g O [ - o PP 134
3.4.5 Equipment Projecting ADOVe the Car TOP. .. ..ueee it e e 134
3.4.6 Top Clearance and Bottom Runby of Counterweight..............cooiviiii i, 135
3.4.7 Refuge Space on Top of Car ENCIOSUIE. ........cvvvinie i e e e 135
3.4.8 Vertical Clearances with Underslung Car Frames...........ccoovieiiiiiicii i i e e, 135
3.5 Horizontal Car and Counterweight ClearanCes...........oovvuvveiiiiriie i ierie e e veee e eeans 135
3.6 Protection of Spaces Below HOISTWAY ..........ccuvie i e e e e e e e 135
3.6.1 JaCK SUPPOItING StIUCIUIE. .. ..\t ittt e v et et e et e e e ee e e ren e e aen e 135
3.6.2 Counterweight Safety ACtUALION..........oiiii i e e e e e aeans 135
38,3 BUT O Ty S, . et ettt et et e et e e e e e e e e 135
3.B.4 BUTTEE SUPPOITS. .. et ettt e e e e e e e e 136
3.7 Machine Rooms and MaChinNery SPaCES.......c.ouut ittt et e e e e 136
3.7.1 Location of Maching ROOMS..........ieiu it e e e e e 136
3.8 Electrical Equipment, Wiring, Pipes, and Ducts in Hoistway and Machine Rooms................ 136
3.9 Machinery and Sheave Beams, Supports and FOUNdations..............cccoviieiii i i i, 136
3.10 Guarding of Exposed Auxiliary EQUIPMENT. ... ..ot it e e e e e 136
3.11 Protection of Hoistway-Landing OpeningsS........ccvuieiriiirinecieietie ceiieeee ceee e reneeeanns 136

3.12 Hoistway-Door Locking Device, Car-Door/Gate Electric Contract, Hoistway Access Switch 136
3.12.1 Hoistway-Door Locking Devices, Car-Door/Gate Electric Contacts and Hoistway

. 136
A CCESS ST CNES . .. et ittt et e et e e e e e e e e e e e e e e e e
3.12.2 Car-Door or Gate Electric Contracts and Car-Door Interlocks..........c.ovvvvvviivinninnen. 136
3.13 Power Operation, Power Opening and Power Closing of Hoistway Doors/Car Doors/Gates... 136
3.14 Car Enclosures, Car Doors and Gates, and Car Hlumination............ccoocviiiiiiiiiciiennnnn, 137
3.15 Car Frames and PlatformS. ... e et e e e e s 137
BTN I B =T (U100 0 PP 137
3.15.2 Maximum Allowable Stresses & Deflections in Car Frame and Platform Members...... 137
3.15.3 Calculations of Stresses & Deflections in Car Frame and Platform Members.............. 137
3.16 Capacity and LOAOING. .. ... cuitie ettt e e e e e e e e e e e e 137
I8 1S 300 =T 0 =T = 137
3.16.2 Minimum Rated Load for Freight EIevators...........coccei i e e 138
3.16.3 Capacity and Data PIateS. ... .. v cueee e et e e e e et e e e e 138
Page 5 of 15 Prepared by William Snyder

ElevatorInspector.com




Al7.1a - 2002 Table of Contents

3.16.4 Carrying of Passengers on Freight EIevators............ooove v e 138
3.16.5 Signs Required in Freight EIevators. .. .. ... e 138
3.16.6 Overloading of Freight EIEVAtOrS. .........cuie i e e e e 138
3.16.7 One-Piece Loads Exceeding the Rated Load...........c..ooiiiiiiiiiiii e e, 138
3.16.8 Additional Requirements for Passenger OVerload. ...........co.oevviiiiineiiiinine e 138
3.16.9 Special Loading IMBaNS. .. ... c.iui ittt et e et e e e e et e e e 138
3.17 Car and Counterweight Safeties. .. ... ...vviiirie e e e e e e e e 138
R T 0 - TS 1P 138
3.17.2 Counterweight Safeties. .. ... iuie it e e e e e 138
T T [0 T T g o] 1T 138
3 L8 HYArAUIIC JACKS. .. . e v ettt e et e et e e e e e e e e et et e e e e e e 139.1
3.18.1 Hydraulic Jack and CONNECHIONS. .. ... .uuit ittt et e et et e et e e e aee e 139.1
BLLBL2 PIUNQEIS. ettt et et et e et e e e et e e e 139.1
BLLB B CY NGBS . .. ettt e et et e e e e e e 140
TR o R o [0 o T g (o] o L T PP 141
K J0 IS TSI 1Y =] Lo 13T 141
3.19 Valves, Pressure Piping and Fittings. .. ... ...oo it e e e e e 141
3.19.1 Materials and WOrKing PreSSUIES. .. .....veuiieie et iet e e et e eeee e eetee eae e naneeenas 141
319, 2 PreSSUIE PiPINg. .. eu ettt et iee et e e e e et e e e e e e e e e e 142
3.19.3 ConNeCtions and FIttiNgS. .. ... veiui ittt et e e e e e e e e e e e e eaaes 142
BLL0 A ValVES. .. et 142
3.19.5 Piping Buried in the GroUNG.........c.iuirie e e e e e e re e e 144
B T0 00 I Y =1 o 11 144
3.19.7 Electrical REQUITEMENTS. .. ... ittt et et et e et e et et e et e e 144
3.20 Ropes and ROPE CONNECLIONS. .. ... cuuuie ittt et ettt et e et e et e e et e e 144
3.2L COUNEEIWEIGNTS. .. ettt e e e e e e e et e e 144
3.22 BUTTEIS QN BUIMPELS. .. . ettt e et e e et e et et e e et e e et e ee e eaeaen e aa e 144
3.22.1 Car BUTers 0r BUMPEIS. .. ...ttt e e e e e e 144
3.22.2 Counterweight BUFFErS. ... ..o e e 145
3.23 Guide Rails, Guide-Rail Supports, and Fastenings..........ocvvrieiiiiineciiieieciieeee e 145
3.23.1 Direct-Acting Hydraulic EIEVators..........c.uveiiiiie i e e e e e s 145
3.23.2 Rope-HydrauliC EIBVAOrS. .. ... ..ot e e e e e e e e e e 145
3.24 Hydraulic Machines and TanKS.........cuuuerireeuee e ve et e e ve e re e re e et e e ee e eena 145
3.24.1 Hydraulic Machines (POWEr UNItS)........ovunreris it ie e iee et ee e e veeeenn 145
Bi24, 2 TANKS . ettt et e e e 145
3.24.3 Atmosphere Storage and Discharge Tanks..........ovee it e e 146
B 24 A WVEIAING. ...ttt et e e e e e e 146
3.24.5 Counterweight SREAVES...... .ottt e e 146
3.25 Terminal-StopPing DEVICES. .. . ... et et e ettt e et ee e e e e 146
3.25.1 Normal Terminal-Stopping DEVICES. .. .....ciuuit it it e e e e e 146
3.25.2 Terminal-Speed ReduCing DEVICES. ......c.ueiuiitie st e e e e e 146
3.25.3 Final Terminal-Stopping DEVICES. ......cviue it e et e ee e e e eeeees 147
3.26 Operating Devices and Control EQUIPMENT ..ot e e e 147
3.26.1 Operating Devices and Control EQUIPMENT..........oviii i e e, 147
3.26.2 INSPECLION OPIAtION. .. ettt it et e v et et e et e e e e v e et et e e a e e aeeees 147
3.26.3 Anti-Creep and Leveling Operation.........c.eveuveiesiiniee e e ie e e e e e e 147
3.26.4 Electrical ProteCtive DEVICES. .. ... iu ittt et e e et e et e e e e e e 148
3.26.5 Phase-Reversal and Failure ProteCtion.............ooviiiiii i e e, 148
3.26.6 Control and Operating CirCUITS. .. ... ...vu ettt ettt et e 148
3.26.7 Recycling Operation for Multiple or Telescopic Plungers............ocovoviviviiinevinennen, 148
3.26.8 Pressure SWILCN ... . ... e e e e e e e e 149
3.26.9 LOW Ol PrOtECHION. ... et ettt et et e e e e e et e e et e e e 149
3.26.10 Auxiliary Power Lowering Operation............c.veouiiieiie i e e e e 149
3.27 Emergency Operation and Signaling DEVICES.........ccuuitiuiiiriie e e e e e e 149
3.27.1 Phase | Emergency Recall Operation After Device Actuation................cccovevene.n. 149
3.27.2 Phase | Emergency Recall Operation Prior to Device Actuation....................c....... 150
3.27.3 Device Actuation at Recall Level...... ..o e 150
3.27.4 Device Actuation w/Phase Il Emergency In-Car Operation in Effect...................... 150
BB B I 1Y 111 - - U 150
Page 6 of 15 Prepared by William Snyder

ElevatorInspector.com




Al7.1a - 2002 Table of Contents

3.28.1 Information Required on Layout DraWing.........o.uuieeerinsieeiiiiieeiie e ee e 150
329 1ABNEITICALION. .. ee et e e e e e e e e e e 150
Part 4 Elevators with Other Types of Driving Machines
4.1 Rack and Pinion EIBVALOIS. ... ..ottt e e e e e e e e e e e 151

4.1.1 Hoistways, Hoistway Enclosures, and Related Construction................ccocevvvennneen. 151

4.1.2 Machinery Rooms and Machinery SPaces..........c.viiiiie i e e e e 151

4.1.3 Equipment in Hoistways or Maching ROOMS.........c.ouiriii i e eene e eaene, 151

4.1.4 Supports and FOUNAAtIONS. ... e e e e e e e e e e e 151

L = 0T 0 T=T T3V I T o 152

4.1.6 Car Enclosures, Car Doors and Gates, and Car HHlumination................cc.cooviiiienn. 152

4.1.7 Car Frames and Platforms. .. ..o e e e e e e e e 152

4.1.8 Capacity and LOAdiNG ... .....uuue ittt et e et e e e 152

4.1.9 Car Safeties and SPEed GOVEIMON ... ..cu it ittt et e ettt et e et ee e 152

4.7.70 COUNTEIWEIGNTS . .. ...t e et ettt et et e e et e et e e e e e e et e n e eaaees 152

4110 Car BUFTES. . e e e e 152

4.1.12 Guide Rails, Guide-Rail Supports and Fastenings...........c..ocoviiuiie i 152

4.1.13 Rack and Pinion Driving Machine............coeiii i i e e e e e 152

4.1.14 Terminal StOPPING DBVICES. .. vt et e et e e e e e e e e e e eaas 153

4.1.15 Operating Devices and Control EQUIPMENt..........oirii it e e, 153

4.1.16 Emergency Operation and Signal DeVICES.......c..vevei it i e e ee e aea 154

4.1.17 LayYOUL DIaWINGS. .. ceu vttt et ee et et e et et e een e e e e ren e e eae et e e aea e eanee e eens 154

Nt 1Y o T 154
4.2 SCreW-ColUumN EIBVALONS. .. ... e ettt et e e e et e e e e e e e e 154

4.2.1 Hoistways, Hoistway Enclosures, and Related Construction..............c.coeeieeinnnenes 154

4.2.2 Vertical Clearance and RUNbY fOr Cars..........c.ovieiiiii i e, 154

4.2.3 HOrizontal Car CIEAraNCE. ... ...ttt e e e e e e 154

4.2.4 Protection of Spaces BeloW HOIStWaY ... ........oieniie i e e 154

4.2.5 Machine Rooms and Machinery SPaces..........ouei it e e 155

4.2.6 Equipment in Hoistways and Maching ROOMS............cooviiiii i e e ee e 155

4.2.7 Supports and FOUNAATIONS. .. ......irs e e e v e e e e e e e e e 155

4.2.8 Car Enclosures, Car Doors and Gates, and Car Hlumination................coceeviiiineinn 156

4.2.9 Car Frames and Platforms..........oo oo e e 156

4.2.10 Capacity and LOA0ING ... ...oueineie s it re s vet e e et e e e e e e 156

4.2.11 Car Safeties and SPeed GOVEIMOI ... ... e et e v et e e ee e re e e eanaee e aenas 156

4.2.12 Safety NUt and Data Tag. .. ... ccveeneeeniee et e ettt e et e e e e e ree e ee e 156

42,03 Car BUITOIS. .ot teeeeee e ea 156

4.2.14 Guide Rails, Guide-Rail Supports and Fastenings..........ooveviviiieiiiniie e e, 156

4.2.15 Driving Machine and SCrew COIUMN... ..ot e e 156

4.2.16 Terminal StOPPING DEVICE. ... .. ittt e e e e e e e e 157

4.2.17 Operating Devices and Control EQUIPMENT....... ...t e e 157

4.2.18 Emergency Operation and Signaling DeVICES.......c.cvuiriie it veee e eeen 158

4.2.19 LayOUL DIaWING. ... cv s ctiet e e et e e e et e e et e e et e e et e sen e e e rea e e e aenaas 158

4220 WEIHING ... et et e e e e 158
A3 HANG EIBVAIOTS. .. ettt e et e e e e e et e e et e e e 158

4.3.1 Hoistway, Hoistway Enclosures, and Related Construction................coovvvivienecnnnns 158

O T 1 P 158

4.3 3 TOP ClBAIANCES. .. .ttt ettt et e e e e et e e et e et e e e e 159

4.3.4 Top Counterweight CIEAaranCe.........oouvie it e e e e 159

4.3.5 Overhead Beams and Supports, and Access to Machines and Sheaves........................ 159

4.3.6 HOISEWAY ENEFANCES. .. .ottt e e et e et e e e e e e et e e e e e aeans 159

4.3.7 Hoistway Gates for Landing OPenings. .. ... ..oceuevusiieiie et e e e e e e 159

4.3.8 Hoistway-Door and Hoistway-Gate Locking DeViCesS...........cooeeiiiiiiiieii i, 160

4.3.9 Car ENCIOSUIES. .. ee ittt et e e e et e e e e e e e e et ae e e een s 160

4.3.10 USE OF GlaSS N CaIS. ... .e it iee ittt e et et e et e e e e e e e e aeas 160

4.3.11 Car Frames and PIatforms. .. ... oe it e e e e e e 160

4.3.12 Car COmMParTMBNES. .. tu ettt et et et et e e e e e e e e e e e e 160

4.3.13 Car Counterbalancing One ANOther..........ovvi i e e e e e e 160

4.3.14 Capacity and LOA0ING ... ...oueiinie s i ie s ree e et e e e e e 160
Page 7 of 15 Prepared by William Snyder

ElevatorInspector.com




Al7.1a - 2002 Table of Contents

4,305 Car SAf OB .. vttt tet ettt e e e e 160
4.3.16 SUSPENSION IMBANS ... ..t ettt et ettt e e et et et et e et ettt e et ren et eeeana 161
4.3.17 COUNTEIWERIGNTS. . ettt e et et e e e e et e e e e e e e aaeaean 161
4.3.18 Guide Rails and FasteniNgS. .. .......ie ettt et e e e e 161
4.3.19 Driving Machines and ShEaVeS. .........c.oui i e e e 161
4.3.20 POWET AACHMBNTS. ... ettt e e e e e e e e e 161
e T R - V01U | B T 1 161
A 14 1= od 1 0] S T N ) £ 161
Part 5 Special Application Elevators
5.1 INCHNEA EIBVALOIS. .. ..e ettt e e e et e e e et e e et et e e en s 163
5.1.1 General REQUITEMENTS. .. .. ettt et et e et e et et e e et e et e e e e 163
5.1.2 Construction of Hoistway and Hoistway ENClOSUreS.............coevvieeiiiie i 163
5.1.3 Pit and WOIK SPaCES. .. .. ettt it e e e e e e e e e 164
5.1.4 Counterweight Pit GUAKTS. .. ....c. ot ee e 164
5.1.5 Clearances for Cars and Counterweights. ... ...oeuui it e e e 164
5.1.6 Protection of Spaces in Line with the Direction of Travel..................ccon 164
5.1.7 Equipment in Hoistways and Machine ROOMS............ccoiiiiiii i e e 164
5.1.8 Protection of HOIStWay OPENINGS. .....cvuuitie it e vt ee e ee e e e e eeneeees 164
5.1.9 Restricted Opening of Hoistway of Car DOOT..........cc.vviiiiiie e e 165
5.1.10 Access to Hoistways for Inspection, Maintenance, and Repairs................cccoevve e, 165
5.1.11 Car ENCIOSUIES. .. ettt ittt et e e et et e et et e e et e et e e e en e nen e 165
5.1.12 Car Frames and Platforms....... ..o e 166
5.1.13 CapacCity and LOAGING .. ... eu ettt et e vt et e et e e e 166
5.1.14 Car and Counterweight Safeties. .. ... .. oot e, 166
5.1.15 Speed GOVEINOT DIIVE. ...t et et e e e e e e e et e e e 167
5.1.16 Suspension Ropes and Their CONNECLIONS. .. ......o.uieiit it 167
5.1.17 Car and Counterweight BUFfers...........coi i e e 167
5.1.18 Car and Counterweight Guide Rails, Guide-Rail Supports, and Fastenings................. 168
5.1.19 Driving MaChings. ... .cuiiieie i e e e e e 168
5.1.20 Operating Devices and Control EQUIPMENT........ooiie it i e e 169
5.1.21 Emergency Operations and Signaling DeVICES.........ccvieiiiiiiie e e ceee e 169
5.1.22 End-Loading Inclined EIEVAtOrs. .. ......c.oiiriie e e e e e v e e e 169
5.2 Limited-Use/Limited-Application EIeVators............cocove i e e 170
5.2.1 Electric Limited-Use/Limited-Application Elevators............ccooveviiiiiiie i e 170
5.2.2 Hydraulic Limited-Use/Limited Application Elevators...............cocovii i 175
5.3 Private ReSIAENCE EIBVALOIS. ... .ou ittt et e e e e e e e e e e e e 176
5.3.1 Private Residence Electric EIeVators. .........ccvv i e 176
5.3.2 Private Residence Hydraulic EIEVAOrS. .. .......c.uieii it e e e e 184
5.4 Private Residence Inclined EIeVAtOrs. .........ocoui it e 185
5.4 TRUNWAY PrOtECHION. .. ... ettt e e e e et e e e e e e e e 185
5.4.2 Landing Enclosures and Gates (Where Required)..........coceviiiiiiiiie it i 185
5.4.3 Machinery Beams and SUPPOIS. .. ...cuuirinsciiet e e iee e ve e e et e e e e e eaes 185
5.4.4 Car Enclosures, Car DOOrS, N0 GaLES. ... ...uve it vee ittt eitieveeeteiee e e eeneneaeainas 186
5.4.5 Car and Chassis CONSIIUCLION. .. ... . ittt et e e e e e e 186
5.4.6 Area, Rated Load, and Rated SPeed..........ovvviiiriii i e e 187
5.4.7 Car SafetieS AN GOVEINOIS. .. ...ttt vttt et e et e e et e e 187
5.4.8 SUSPENSION IMBANS ... ... ettt ettt et et e e et e e e e et e e en e e e 187
5.4.9 Counterweight Guiding and CONSEIUCLION. ........ocuuue ittt e 188
5.4.10 Bumpers and BUTTers. . ... 188
5.4.11 Car and Counterweight Guide and Track Supports and Fastenings.......................... 189
5.4.12 Track(s)/Guides(s) SUpPOrting StrUCTUIE..........ie it e e e 189
5.4.13 Driving Machines and Sheaves. .........ooouirii i e 189
5.4.14 Terminal StoPPING DEVICES. ... .iviuitiit et et e et e e e e e e e eaaes 189
5.4.15 Operating Devices and Control EQUIPMENT........ooiie it e e e 190
54,16 Data PlateS. .. oev vt e et e e e e 190
5.5 PoWer SIdeWalk EIBVALOIS. ... ..cu et ittt e e e e e e 190
5.5.1 Electric Sidewalk EIeVALOrS. ... .o it e e e e 190.1
5.5.2 Direct-Plunger Hydraulic Sidewalk EIeVators...........c..ccviiviiii i i e 194
Page 8 of 15 Prepared by William Snyder

ElevatorInspector.com




Al7.1a - 2002 Table of Contents

5.6 ROOTIOP EIBVALOIS. .. ..ottt et e e e et e et e e et e et e e e s 195
5.6.1 Electric ROOTIOP EIGVALOIS. .. ... .ce ettt e 195
5.6.2 Direct-Plunger Hydraulic Rooftop Elevators............oouvii i, 199

5.7 Special Purpose Personnel EIBVALOrS ..........ooou et e e e e e e e 200
5.7.1 Construction of Hoistways and Hoistway ENClOSUreS. ...........coiieeiii i, 200
ST 972 = | 200
5.7.3 Location and Enclosing of Counterweights............ccviiiiiiin i e 200
5.7.4 Vertical Clearances and RUNDY.........cooiiiii i e e e e 200
5.7.5 Horizontal Car and Counterweight ClearanCes..........ccvvvveviiirneciiieieceniee e venen, 200
5.7.6 Protection of Spaces Below HOISTWAY .........ccvieii i e e e e e e 200
5.7.7 Overhead Machinery Beams and SUPPOIS........uuerineeeieeieveiee e veeee e ieaee e, 201
5.7.8 HOIStway DOOIS QN0 GALES. .. .. . e inteeet e et ettt et e et et e et e ree e e en e 201
5.7.9 Locking Devices for Hoistway DOOIS OF GAES.........ouuuiiiinieeein et e e e 201
5.7.10 Car Enclosures, Car Doors and Gates, and Car Hlumination................cocoeeeeinnnnnn. 202
T N O 1 0] 4 11 11 o PP 202
5.7.12 Capacity and LOAdiNgG... ... ...ttt et e e e et e e e e e 202
5.7.13 Car Safeties and GOVEIMOIS. .. ... .. ettt e et e et e e e e e e e aen e ea e 202
5.7.14 SUSPENSION ROPES. .. ettt ittt eet e ettt et e et e e et e e e e et e et et e e e e e aen e enns 203
5.7.15 Counterweight Guiding and ConsStrUCtioN...........oceuiie i e e e, 203
5.7.16 Car and Counterweight BUTfers..........cccooi it e e 203
5.7.17 Car Guide and Guide-Rail Fastenings........c.ououieie it e e e veee e 204
5.7.18 Driving Machings and Sheaves. .. .......ocvuiieiii i e e e e e e aeans 204
5.7.19 Operating Devices and Control EQUIPMENT........oveie it e e e 205
5.7.20 OPIALION. .. ..ttt et e e e e e e e e 205
5.7.21 Emergency Signal and/or CommUNICALION. ... ....c.uiiiririie e 205
5.7.22 LaYOUL DIAWINGS. .. c. et eet e vttt et et et et e e e et e et e e e aee e 206
ST 72 TNV o 13T 206

5.8 ShIph0oard EIBVAOrS. .. ...ttt e e e e et e e e e e e e e 206
5.8.1 Electric Shipboard EISVAtOrS. ... ... vttt e e e e e e e e 206
5.8.2 Hydraulic Shipboard EIeVators. ........c.oviiieii e e e e e e e e aee e 207
5.8.3 Rack and Pinion Shipboard EIeVators...........cc.oeviiiiie i e e e 207

oI BT 1o ] P 208
5.9.1 Construction of Hoistways and Hoistway ENClOSUIES. ...........vvviriveiiiiiiiecinieniennens 208
TR 78 1 T 208
5.9.3 Location and Guarding of Counterweights..........cooovviiiiine i e e 208
5.9.4 Vertical Clearances and Runbys for Cars and Counterweights..............cocoevvieiinnnenes 208
5.9.5 Horizontal Car and Counterweights ClearanCes............cocvuiiiiiiiiiiieiiiine e e 208
5.9.6. Protection of Space Below HOISTWAYS. .. .....covuiuiee it e 208
5.9.7 Machine Rooms and Machinery SPaCeS. .........ouiur et e 208
5.9.8 Equipment in Hoistways and Machine ROOMS.............ooiiiiiii i, 209
5.9.9 Machinery and Sheave Beams, Supports and Foundations..............cc.covoviiuiiiviiinnans, 209
L3R I3 0T U T 209
5.9.11 Protection of HOIStWay OPENINGS. .. ...uutieitieeiietiie ceee e ve e e ee e e e e e eenans 209

5.9.12 Hoistway-Door Locking Devices & Electric Contacts & Hoistway Access Switched...... 209

5.9.13 Power Operation of Hoistway Doors and Car DOOIS..........oevuvvrieviieeiieveieeeieennn 209

5.9.14 Car Enclosures, Car Doors and Gates, and Car Hlumination................coovieeviinennnn. 209

5.9.15 Car Frames and Platforms... ... ...oo i e e e 210

5.9.16 Capacity and LOAGING. .. ... c.uut ittt e e e e e 210

5.9.17 Car and Counterweight Safeties...........coove i e 210

5.9.18 SPEEA GOVEIMOIS. .. ..t ettt ettt et ettt et et e et et et e e e e e e e 210

5.9.19 Ascending Car Overspeed and Unintended Car Movement Protection........................ 211

5.9.20 Suspension Ropes and Their CONNECLIONS. .. ........uie ittt e e 211

5.9.21 COUNTEIWEIGNES. .. .ttt et e et e et e et e et e e et e et e re e e aenene e 211

5.9.22 BUTTErS @and BUMPEIS. .. ... et et e e e e e e e ee e e e e e e e e e e e et e ea e 211

5.9.23 Car and Counterweight Guide Rails, Guide-Rail Supports and Fastening.................... 211

5.9.24 Driving Machings and SheavesS. .........oe it e e e e e e 211

5.9.25 Terminal StoPPINg DEVICES. ... e v it it s eee et e e et e e e e e v e eenaes 211

5.9.26 Operating Devices and Control EQUIPMENT........ooiir i e e e e 211

5.9.27 Emergency Operations and Signaling DeVICES.........ovouveie i i v e veee 211

Page 9 of 15 Prepared by William Snyder

ElevatorInspector.com




Al7.1a - 2002 Table of Contents

5.9.28 LaYOUL DIAWINGS . .. c. et et eit et et et et e et et e e et e et et e e et e reneae e eana 211
5.9.29 1AeNtIICALION. .. ... e e 211
ST IR0 1Y =T o 173 PP 211
5.10 Elevators Used for CONSIIUCTION. .. ... .. ittt et e e e e e 211
5.10.1 Electric Elevators Used for CONStrUCLION. .. .......c.uieii it e 211
5.10.2 Hydraulic Elevators Used for CONStruCtion............oovveiiviiiii e e e e, 217
Part 6 Escalators and Moving Walks
8.1 ESCAIALONS. .. ettt e e e e 219
6.1.1 Protection Of FIOOr OPeNiNgS. .. ... vueeee e vee et e te e e et re e e e e e reneeeae s 219
6.1.1.1 ProteCtion REQUITEA. .. ... cu i ettt e ve e e et e e e e e e e e v e e e e aaeeaanas 219
6.1.2 Protection of Trusses and Machines Spaces Against Fire...........ccoooveviiiiiiiiinineennnn. 219
6.1.2.1 ProteCtion REQUITEA. .. ... . ittt et e e e et e e e e e e e 219
6.1.3 CONStruCtion REQUITEMENTS. .. ... uute cit e et et et e et et e e e e e e e 219
6.1.3.1 Angle of INCHNALION ..... .o e e e e e e 219
LS TR IR J72 CT-To 111 1 Y/ 219
6.1.3.3 BAIUSIIAUES ... ettt e e e e et e e e e et e e 219
LSRRG 17 I o - o [ T 222
TR0 TS 222
6.1.3.6 Entrance and EQress ENAS ........oiiiii it e e e e e 223
B.1.3.7 TIUSSES OF GEIUEIS ... vt etet e v et ettt e et et et et e et et e e e et e e e e aee e 223
6.1.3.8 StEP WHEEI TraCKS ...vivee it it e e e e e et e e e e e e e e e e re e e 224
B.1.3.9 RAEA LOAU ....uie ittt e et et et e et e e e e e e e 224
6.1.3.10 Design Factors of SAfetY ........ovoie i e 225
G010 1 1 1 - 13T P 225
LGB 0 B0 70 T 7 Vo[0T o 225
LS00 1 YY1 Lo T 225
6.1.3.14 Non-Escalator-Related EQUIPMENT .......oouini e 225
ST0 G T S = ] - V] T 225
B.1.4 RAtEA SPBEA ... v.i ittt ettt e et e e e e e e e 225
6.1.4.1 Limits Of SPEEA . .uvtii it e e e e e 225
6.1.5 Driving Machine, Motor, and Brake............oveiiiiiiiie i e e 225
6.1.5.1 Connection Between Driving Machine and Main Drive Shaft .......................ooee. 225
ST R30I Y T 1Y o] (o 225
8. 1.5, 3 BraAKES. .. ettt ettt e et e e e 225
6.1.6 Operating and Safety DEVICES. .. ... .viunit et 226
B.1.6.1 GONEIAL ...\ ettt e e et e e e e e e e 226
6.1.6.2 Starting and Inspection Control SWItChes ...........cvoiiii i, 226
6.1.6.3 Electrical ProteCtive DBVICES. ... ... inie ittt e et e et e e e e e ae e e 227
6.1.6.4 Handrail Speed Monitoring DEVICE .........iuieniie e e e e 229
6.1.6.5 Missing Step and Missing Dynamic SKirt DeVICeS. ........ccoviuiiiiiiiiie e e 229
LT T T I To T T o =T =T 229
6.1.6.7 Step Demarcation Lights .........ooiiiiiii i e e e 229
6.1.6.8 Escalator SMOKE DEtECIONS. .. ...uut it vee i et et e et e e et e e 229
LGB0 LG TR IR T T 229
6.1.6.10 Control and Operating CirCUILS ......vuvevieii e e e et e e e e e e e e e aen e 230
6.1.6.11 Electrically Powered Safety DEVICES ......vvveiveiiiiitiie e e v e e neaee e 231
6.1.6.12 Installation of Capacitors or Other Devices to Make Electrical Protective Devices 231
LT3 (T (Y
6.1.6.13 Completion or Maintenance of CirCUIL ...........oouveiiiie i, 231
6.1.6.14 Escalator Manual RESEL ..ot i e e e e e 231
6.1.6.15 Contactors and Relays for Use in Critical Operating Circuits ..............cocooeeieenann. 231
6.1.7 Lighting, Access, and Electrical Work......... ..o 231
6.1.7.1 Lighting of Machine Room and Truss INtErior ...........ccooiiiii i e ieeee s 231
6.1.7.2 Lighting 0f ESCAlatOr .......vuvie ittt i e e e e e e e e e e 232
B.1.7.3 ACCESS 10 INTEIION L. ettt et e e e et e e e e e e e 232
6.1.7.4 Electrical Equipment and WIriNg .........oviie it e e e e e 232
6.1.8 OULAOOr ESCAIALOIS. ... e ettt et e e e e e e e 232
6.1.8.1 WeatherproOfing .....vvee it e e et e e e e e e e e 232
Page 10 of 15 Prepared by William Snyder

ElevatorInspector.com




Al7.1a - 2002 Table of Contents

6.1.8.2 PreCipitalion. .. ... .c. ettt e e 232
6.1.8.3 SHP RESISTANCE ... ... ettt e et e e e et e et et e e 232
6.2 MOVING WaLKS. .. e e e e e e e e e e ettt e et e e e 233
6.2.1 Protection Of FIOOr OPENINGS. .. ... .. ettt et e et e e aen e eae s 233
6.2.1.1 ProteCtion REQUITEA. .. ... ittt e et e e et e e e e e ae e ea e 233
6.2.2 Protection of Supports and Machine Spaces Against Fire............ccoveviiiiiieiiiienennns 233
6.2.2.1 ProteCtion REQUITEA. .. ...ou i ittt e vt e e e et e e e e e e te e e eaaaas 233
6.2.3 CONStruCtion REQUITEIMENTS. .. ...\ttt ittt e et e e e e e e e ee e e e eeeaens 233
6.2.3.1 Angle of INCHNALION ......e i e e e e e e e e e e 233
LI 37 €10 41 1 Y/ 233
B.2.3.3 BalUSLIAUES ... ettt e e e e 233
6.2.3. 4 HANAIAIIS ...t e e e e e e e e 234
6.2.3.5 Pallet-TYPE TIRAUWAY ... .. . e ittt et et et et e e e et et e e e e ee e 235
6.2.3.6 BEIt-TYPE TrEAOWAY ... .eeveene et ittt e e et et e et et e e e et e e 235
B.2.3.7 WIOEN o e e e 235
6.2.3.8 Entrance and EQress ENAS ... ..o e 235
6.2.3.9 SUPPOITING SEIUCTUIE. .. ...ttt e et e e et e e e e e et e e aea e ea s 236
LT I O = o N 1 T 236
6.2.3.11 Design Factors of Safety .......oeeiie i e 237
B.2.3.02 CRAINS ..ttt ettt et e et et e e e e e e 238
6.2.3. 13 Chain DIIVES ...ttt ittt et et et e e et e e et et e e e e et s 238
B.2.3. 14 V-BEIE DIIVES ...ttt e e e e e e e e 238
LG IR T LS o 7= To [0 To] o T 238
ST T I YY1 o T o P 238
6.2.3.17 Nonmoving-Walk Related EQUIPMENT ........oeiuii i e e 238
B.2.4 RAEA SPEEA. .. ev ettt et e e et e e 238
6.2.5 Driving Machine, Motor, and Brake... ... 238
6.2.5.1 Connection Between Driving Machine and Main Drive Shaft ...................o.coone. 238
6.2.5.2 DIIVING MOTOT ... ..ttt e e e e e e e e e e e e e e e aaaas 238
B.2.5.3 BraKES .. eut ittt et e e e 238
6.2.6 Operating and Safety DeVICES. .. ...uui ettt et e e e e e e e e e 239
B.2.8.1 GONEIAL ...\ttt et et e e e 239
6.2.6.2 Starting and Inspection Control SWItCheS .........c.ovvieiiiiiii e 239
6.2.6.3 Electrical ProteCtive DEVICES.......i ittt e e e e e e e e 240
6.2.6.4 Handrail Speed Monitoring DEVICE ........vvieiiirie e e e e e e 242
6.2.6.5 MiSSING Pallet DEVICE ... v n ittt et et e e e e e e e e e 242
6.2.6.6 TANEM OPEIALION ...ttt et et et e e et e e e e e e e 242
6.2.6.7 Moving Walk SmMOKE DeLECLOIS. ... e eut ittt e e e et e e 242
ST G ] T 242
6.2.6.9 Control and Operating CirCUILS .........vuuiuie et 242
6.2.6.10 Electrically Powered Safety DEVICES ......c.uieiui it e e 243
6.2.6.11 Installation of Capacitors or Other Devices to Make Electrical Protective Devices 243
1T =T L
6.2.6.12 Completion or Maintenance of CirCUIt ...........c.covii it e e 243
6.2.6.13 Moving Walk Manual RESEL ........oeeuiiiei et i e e e v e e e e 243
6.2.6.14 Contactors and Relays for Use in Critical Operating Circuits ..............cocoevevneans. 243
6.2.7 Lighting, Access, and Electrical Work...........cooo v e e 243
6.2.7.1 Lighting of Machine Room and Truss INtErior ..........oveviuii i e e 243
6.2.7.2 Lighting OF TreatWay ... ...coooviuiieiiiie e e e e e e 244
6.2.7.3 ACCESS 10 INTEIIOT ettt e e e e e et e et e et e et eeren e e 244
6.2.7.4 Electrical Equipment and WIriNg .........o.iiie i e e 244
6.2.8 OUtdOOr MOVING WaKS. .. ..ot e e e e e e e e e 244
6.2.8.1 Weatherproofing ......c.ooiiie i e e e e e 244
LTS B0 =T oT o L4 ] o 244
5.2.8.3 SHP RESISIANCE. ... e ctiiit e it et et e e e et e e e e re e e e e e 244
Part 7 Dumbwaiters and Material Lifts 245
7.1 Power and Hand Dumbwaiters w/o Automatic Transfer DeViCes........covvevviiieviriiineeinnienn 245
7.1.1 construction of Hoistways and Hoistway ENClOSUreS...........cccevvieviiiieiie e, 245
Page 11 of 15 Prepared by William Snyder

ElevatorInspector.com




Al7.1a - 2002 Table of Contents

75 0 | PN 245
7.1.3 Location and Guarding of Counterweights..........c.ocoiiieiiiii i 245
7.1.4 Vertical Car Clearances and Runbys for Cars and Counterweights................c.ooevnee. 246
7.1.5 Horizontal Car and Counterweights ClearancCes. ...........ovoiuiiiiiiiiiie i e, 246
7.1.6 Protection of Spaces Below HOISTWaY ... ......ouiieie i e e 246
7.1.7 Machine Rooms and Machingry SPaCES..........eviueiiiieieieiee i e ie e e e eeeeeaa 246
7.1.8 Electrical Equipment, Wiring, Pipe, Duct and HVAC in Hoistways and Machine Rooms. 247
7.1.9 Machinery and Sheave Beams, Supports and Foundation.................ccooeeiiiiiinninnns 247
7.1.10 Guarding of EQUIPMENL. .. ... e e e e e e e e 247
7.1.11 Protection of HOIStWay OPeNINGgS. .. ... uveeenetieeeee e veee e et e e veane e ee e eenans 247
7.1.12 Hoistway-Door Locking Devices, Access Switches, and Unlocking Devices............... 249
7.1.13 Power Operation of Hoistway Doors and Car Doors or Gates............ovevevvveeeninenenn, 250
0 0 T =T T LA o o P 250
7.2 Electric and Hand Dumbwaiters w/o Automatic Transfer Devices..........coovveveviieiievennnnn, 250
7.2.1 Car Enclosures, Car Doors and Gates, and Car Hlumination...............ccoie i vennn, 250
7.2.2 Car Frames and PIatforms. .. ... e e e e 252
7.2.3 Capacity and LOadiNg.........ueiuinie i it e e e 252
7.2.4 Car and Counterweight Safeties.........covviie it e e e e 253
RS o 1= T B €0 T T £ 253
7.2.6 SUSPENSION IMIBANS ... o\ te et et e et et e eet et e e et e et e et e e e e e ae ve e e eaeren e eaneanes 253
A7 A 01U 41 =1 1T ] 254
7.2.8 BUFTErS and BUMPEIS. .. e et cit et e e e et e e e e e e e e e re e e 255
7.2.9 Car and Counterweight Guide Rails, Guide-Rail Supports and Fastenings................... 255
7.2.10 Driving Machines and SNEAVES...........oiuiriiie e e e e e e 255
7.2.11 Terminal StOPPING DEVICES. .. ... .e it et et et e et et e e e e 256
7.2.12 Operating Devices and Control EQUIPMENT. .. .....ovieiiiie e e e 256
T.2.03 LAYOUL Datal. ... ettt it et e e e e e e e e e 257
7.2.14 Welding for DUMDBDWAITEIS. .. ... .ouuei e e 257
7.3 Hydraulic Dumbwaiters w/o Automatic Transfer DeVICES. .. ......ccuuieiuiiiiie i e 257
7.3.1 Car Enclosures, Car Doors and Gate and Car [Hllumination...............ccooeviiie i, 257
7.3.2 Car Frames and Platforms. ... .....ii i e e e 257
7.3.3 Capacity and LOading.......c.vie it i e e e e e e 258
7.3.4 Car and Counterweight Safeties..........ovvvrie i e e e 258
7.3.5 Driving Machines, Valves, Supply Piping, Fittings, and Tanks................c.ccoveevinnne 258
7.3.6 Rope, Rope Connections, and SNEAVES. .. .......c.uieceritie e e e e e e e e enneeans 258
7.3.7 COUNTEIWERIGNES. .. ..ot ettt et e et et e e et e et et et e et et e et e ren e aees 258
7.3.8 BUTTErs and BUMPEIS. ... ettt e e e e e e e e e e e e e 258
7.3.9 Guide Rails, Guide-Rail Supports, and Fastenings..........ocvveviieeeine e 258
7.3.10 Terminal StOPPING DEVICES. .. ... .un ittt it et et e et e e e e e e et eanens 258
7.3.11 Operating Devices and Control EQUIPMENT...... ..o e e 258
7.3.02 LAYOUL Datal. .. . et it e et e e e e e e e e e e e e e 259
7.4 Material Lifts w/o Automatic Transfer DEVICES. ......ouvve it et e e 259
7.4.1 General REQUITEMENT. ... ettt e et ee e e e e e ee e e et e e et e e e aeaees 259
A 1 3] o7 o] o 259
7.4.3 Construction of Hoistways and Hoistway ENClOSUIES..........ccevveriieeiiieiieviiie e eene 259.1
T IS, et et e e e e e e e e 260
7.4.5 Location and Guarding of Counterweights..........coovvviiiiiie i e e 260
7.4.6 Vertical Clearances and Runbys for Cars and Counterweights..............cccooveviviienne, 260
7.4.7 Horizontal Car and Counterweights ClearanCes............ooevuiiviniiiieiiiiine e 261
7.4.8 Protection of Spaces Below HOIStWaAYS..........oiiieiiie e e e, 262
7.4.9 Machine Rooms and Machinery SPaceS. .........oeeur ittt e e 262
7.4.10 Equipment n Hoistways and Maching ROOMS. .. ........oiiuiii i e e, 262
7.4.11 Machinery and Sheave Beams Supports, and Foundations...............cocoov v iiiennne. 262
557 T T o 1o 262
7.4.13 Protection of Hoistway Landing Openings.........covueriieviiieeieiiiee e veneeanienaneaans 262
7.4.14 Hoistway Door Locking Devices & Electric Contracts, & Hoistway Access Switches.... 263
7.4.15 Power Operation of Hoistway Doors and Car Doors and GatesS............coevvvvveeennnnnnn. 263
7.4.16 Identification of EQUIPMENT. .. ... oottt e e e e e e e 263
7.5 Electric Material Lifts w/o Automatic Transfer DeVICES. ........ovviiiie v e, 263
Page 12 of 15 Prepared by William Snyder

ElevatorInspector.com




Al7.1a - 2002 Table of Contents

7.5.1 Car Enclosures, Car Doors and Gates and Car Hlumination................ccooeveieviieeneen. 264
7.5.2 Car Frames and Platforms. .. ..o e e e e e e e 265
7.5.3 Capacity and LOading.......c..e et e et e e 265
7.5.4 Car and Counterweight Safeties. ...... ..ot e 265
7.5.5 SPEEA GOVEIMOIS. .. ettt et e et e e et e et e e et et e e et et e e et e een e enes 266
7.5.6 Suspension Ropes and Their CONNECHIONS........uiriie e e e e 266
AT A 0TV 41 =1 T T 0] 267
7.5.8 BUFFErS and BUMPEIS. .. .u it i e v e e e e e e e e e ae e e 267
7.5.9 Car and Counterweight Guide Rails, Guide-Rail Supports and Fastenings................... 267
7.5.10 Driving Maching and SheaVveS. .. .......ovviiieie i et e e e v e e e e 267
7.5.11 Terminal StOPPING DVICES. ... . uieeie et et et e e e e e e re e e et e eaneens 267
7.5.12 Operating Devices and Control EQUIPMENT. .. .....ovveieiiie e e e 268
T.5. 13 LAYOUL DA, .. . e ce ettt e e et e e e e e e e e e e 270
T 5. LA WEIAING. .. et e e e e e e 270
7.6 Hydraulic Material Lifts w/o Automatic Transfer DeVICeS..........vevuiiieiiiiiiiie e e, 270
7.6.1 Hoistways, Hoistway Enclosures, and Related Construction................cocovviiiinnieni 270
7.6.2 Mechanical EQUIPMENT. ... .. e e e e e e e e e e 270
7.6.3 Hydraulic Driving MaChings..........c.uii it e e e e e e e e 270
7.6.4 Valves, Pressure Pipings, and FIttingS.........oovrriie i i i e e e e e 270
7.6.5 Counterweight Ropes, Rope Connections, and Sheaves.............cccovveviveviienieveninnnn, 271
7.6.6 Hydraulic Machines and Tanks..........c.uveiiioriie i e e e e e e eaeaen 271
7.6.7 Terminal StoPPING DEVICE. ...v. ittt e e e e e e e e e e e e 271
7.6.8 Operating Devices and Control EQUIPMENt.........c.veie i e e e e 271
7.6.9 LaYOUL Data. ... e et e et et e e e e e e e e e 271
7.7 AUOMALIC TraNSTEr DBVICES. .. et een et e v et e e e e e e e e e e e e e eenas 271
70 5 1= 1= | 271
T.7.2 ClBAIANCE. .. ettt et et e e et e e e e e et et e et e e e e e e 271
F.7. 3 GUAITING .. e et et e et e e et et e e e e et e e e e e e e a e ea e 271
T TATFIOON LEVEL. ..o e e e e e e e e e 271
7.8 Power Dumbwaiter with Automatic Transfer DEVICES..........vuviriieeiiiiie e e 272
78S 30 T 10T 11T )£ 272
78,2 SaATELY DBVICES. ..t ut ittt e ettt e e e et e e e e e e e 272
7.8.3 EMErgency StOP SWItCN. ... ie e e e e e e e e 272
7.8.4 Structural Capacity LOAG.......c.uieiriiitre et e e e et e e e 272
7.9 Electric Material Lifts with Automatic Transfer DeVICES........cvvviiieiiiie i, 272
7.9.1 Hoistways, Hoistway Enclosures, and Related Construction.............c.ccoevvviiiinevenn 272
7.9.2 Machinery and EQUIPMENT. ... ... ittt et e et e e et e e e e e 273
7.10 Hydraulic Material Lifts with Automatic Transfer DeviCes..........coovveeiiiviiiiieiiiniee e, 274
7.11 Material Lifts with Obscured Transfer DEVICES. .. ... .o iuir it e e e 274
Part 8 General Requirements 275
ST T 1) 2 275
8Ll GBNEIAL. ... ittt et e e e e 275
8.1.2 Group L: RESIICIEA. .. ou ittt et e e e e e e e e e e e e e e 275
8.1.3 Group 2: Authorized Personnel..........c..ve oo e e e 275
8.1.4 Group 3: EMergency OPeration.........cuuueeirsietineeeietee e eetee e iee e ven e eaeaenaeees 275
ST RS T € 0T oI S 1 T 275.1
8.2 Design Data and FOrMUIAS. .. .....o.ie i e e e 275.1
8.2.1 Minimum Rated Load for Passenger EIeVators. ............ocviiiiiiiiiiiii e e, 276
8.2.2 Electric Elevator Car Frame and Platform Stresses and Deflections...................c..o...i. 276
8.2.3 Impact on BUFfer SUPPOITS. .. ... e e e e 280
8.2.4 Gravity StOpPINg DIStANCES. .. ...ttt et e e e et e e e 280
8.2.5 GOVernor TriPPING SPEEAS. .. ... cu ittt et e et e e e e e e 281
8.2.6 Stopping Distances for Car and Counterweight Safeties.............ccocovviiiiiiininiennn, 281
8.2.7 Factors of Safety for Suspension Wire Ropes for Power Elevators......................c.e.e. 281
8.2.8 Hydraulic Jack and Piping.........coiiiuiit it e e e e e e e e e 281
8.2.9 Hydraulic Elevator Car Frame and Platform Stresses and Deflections........................ 291
8.2.10 Minimum Oil Buffer Stokes: Inclined Elevators.............ccoooviiiii i 294
8.2.11 Stopping Distances for Car and Counterweight Safeties for Inclined Elevators............ 294
Page 13 of 15 Prepared by William Snyder

ElevatorInspector.com




Al7.1a - 2002 Table of Contents

8.2.12 Material Lifts with Automatic Transfer Devices, Design, Data, and Formulas............. 294
8.3 Engineering Tests, Type Tests, and Certification.............coove v e 294
8.3.1 General Requirements for Tests and Certification..............coooviiii i, 295
8.3.2 Type Tests of Car and Counterweight Oil Buffers..............oooiiii i 296
8.3.3 Type Tests of Interlocks, Combination Mechanical Locks & Electric Contracts, & Door
Or Gate EIECtriC CONTACTS. .. ..t ittt ettt et e e et e e et re e e eens 298
8.3.4 ENranCe Fire TYPE ToS S, ..ttt ittt et e v et e e e e et e e e e e e et eeeaas 301
8.3.5 Type Tests for Hydraulic Control Valves..........c.coiii i e, 301
8.3.6 ESCalator Brake TYPe TeSt. .. e it s e eet e e et e et e ve e et e e e e e 302
8.3.7 Vertical BUrn ENQGINEEriNG TS, . .u. iu s et iet it e et e e e e ve v e e ve e eae e n e eannees 302
8.3.8 Test Method for Evaluating Room Fire Growth Contribution of Textile Wall Covering... 303
8.3.9 Engineering Tests fro Hydraulic Overspeed ValVes...........ccooie i e, 303
8.3.10 Engineering Tests — Safety Nut & Speed Limiting Devices of Screw-Column Elevators. 303
8.3.11 Step and Pallet Fatigue ENgineering Test........cvve i e e e 304
8.4 Elevator Safety Requirements for Seismic Risk Zone 2 or Greater.............ccooovieveineinnennn 304
8.4.1 Horizontal Car and Counterweight CIearanCes. ..........couvuieiiiiiiiie i e 304
8.4.2 Machinery and Sheave Beams, Supports, and Foundations................cooeiie i ians, 305
8.4.3 GUArding Of EQUIPMEBNT. ... it e e e e e e e e e e 305
8.4.4 Car Enclosures, Car Doors and Gates, and Car Hlumination..............cccoveviiininnennnn. 306
8.4.5 Car Frames and Platforms..........oi e e e e 306
8.4.6 Car and Counterweight Safeties..........ovviiie ot e e e 306
B A @0 TU T 4] (=1 1T 306
8.4.8 Car and Counterweight Guide Rail Systems...........cccoviiiiiiiiiiii e 307
8.4.9 Driving Machines and SNEAVES. ..........iieiiie e e e e e e 318
8.4.10 Emergency Operation and Signaling DeVICeS. .........c.oiiiiiiiii i, 319
8.4.11 HydrauliC EIBVALIONS. .. ... et et et e e e e e e e et e e e e 322
8.4.12 Design Data and Formulas for EIevators. ...... ..o 324
8.4.13 Ground MOotioN Parameters. .. ......ou ettt et e e e e e e e e e 326
8.5 Escalator and Moving Walk Safety Requirement for Seismic Risk Zone 2 or Greater............. 327
8.5.1 Balustrade CONSLIUCTION. ... ..iu ettt e e et e e e et et e e et e e e 327
8.5.2 TIUSS IMIBIMIDEIS. .. vt cet e te ettt e e e e et e e e et e e e e et e et e e e 327
8.5.3 Supporting Connections Between the Truss and the Building...................cocoiii i, 328
8.5.4 Earthquake ProteCtivVe DEVICES. ... . v ie s e e e v e e et e et e et e e eena 328
8.6 Maintenance, Repair, and ReplaCemMeNt. .. ........ouirii i e e e e e 328
8.6.1 General REQUITEMENTS. .. i\ eusee et et ee et et e v e e e et e e et et e e e aeae reneeeneens 328
BB, 2 REPAIIS. .. ..ttt e et e e e e 330
B.6.3 REPIACEMENTS. ..ottt e e e e 330
8.6.4 Maintenance of EIeCtric EIGVAtOrS. ... ......vuiei it e e e e e e 332
8.6.5 Maintenance of Hydraulic EIVatOrs...........oiiuie i e e 335
8.6.6 Maintenance of Elevators with Other Types of Driving Machines......................c.vee 336
8.6.7 Maintenance of Special Application EIevators.............cooiiiii i e, 336
8.6.8 Maintenance of Escalator and Moving Walks.............ccooiiii i e 337
8.6.9 Maintenance of Dumbwaiters and Material LiftS...........ccooviiiiiiiiiii e, 338.1
8.6.10 SPECIAl PrOVISIONS. ... ettt e i e e et e et e e e e e e e 339
ST AN L - o] 340
8.7.1 General RegUITEMEBNTS. ..\ ettt ee et et e e et e eee e e e v et e e e e e e e e e senaeeenenenns 340
8.7.2 Alterations to EICtric EIGVALOIS. ......c. ettt e e e 340
8.7.3 Alterations to Hydraulic EIEVAtOrS. ... ......ouviuiuiie it e e e 349
8.7.4 Alterations to Elevators with Other Types of Driving Machines...................c.ooo v, 353
8.7.5 Alterations to Special Application EIeVators.............oooiii i 353
8.7.6 Alterations to Escalators and Moving Walks.............ccooi i e 354
8.7.7 Alterations to Dumbwaiters and Material LiftS.............coooiii i, 356
LS IR TN AT =] o 13T 357
8.8.1 Qualification Of WEIdErs. .. ... ..ot e e e e e e e, 357
B.8. 2 WelING StEEL... ...t e e e 357
8.9 C0UE DAta PIAE .. ...ttt ie et ettt et e e et e e e e 357
8.9.1 Required INfOrmation..........c.uie it e e e e e e e 357
S JE B2 I =1 T ] o PP 357
8.9.3 Material and CONSIIUCTION. .. ... .. ue it e e e e e e 357
Page 14 of 15 Prepared by William Snyder

ElevatorInspector.com




Al7.1a - 2002 Table of Contents

8.10 Acceptance INSPECtIONS ANA TESES. ... e ettt ittt et et e et et et et e e e eeneae s 357
8.10.1 General Requirements for Acceptance Inspections and TestS...........ccoveveiiieeinnnnen 357
8.10.2 Acceptance Inspection and Tests of Electric Elevators.............cccooiiiiii i, 358
8.10.3 Acceptance Inspection and Tests of Hydraulic Elevators..............c.cooiiiiiiiiineennn. 365
8.10.4 Acceptance Inspection and Tests of Escalators and Moving Walks.......................... 369
8.10.5 Acceptance Inspection and Tests of Other EqUipmeNnt............ccovvviiiiie i e, 372

8.11 Periodic INSPECtiONS AN0 TESES. ... .. iu et iit et e r et e e et e e e e e ve e e re e e e n e eans 373
8.11.1 General Requirements for Periodic Inspections and TeStS..........cccevvviiiieiiierineennnnns 373
8.11.2 Periodic Inspections and Tests of Electric Elevators.............cccoveviiiiii i, 374
8.11.3 Periodic Inspections and Tests of Hydraulic Elevators..............cccovciviiii i cnnnnn, 379
8.11.4 Periodic Inspections and Tests of Escalators and Moving Walls............................. 382
8.11.5 Periodic Inspections and Tests of Other EQUipmeNnt.............coooiivi i 384

Part 9 Reference Codes, Standards, and Specifications 387

0.1 REfEreNCE DOCUMENTS. .. ...ttt ettt et et e e et e e et e e e e re e et e n e eanas 388

9.2 Procurement INfOrmMation. .. ... .. ..o e e e e e 394

Appendix A Control System 397

Appendix B Door Landing and Unlocking Zones 399

Appendix C Location of Top Emergency Exit 401

Appendix D Rated Load and Capacity Plates for Passenger Elevators 403

Appendix E CSA B44 Elevator Requirements for Persons with Physical Disabilities 405

Appendix F Ascending Car Overspeed and Unintended Car Movement Protection 407

Appendix G Top of Car Clearance 411

Appendix H Private Residence Elevator Guarding 413

Appendix | Escalator and Moving Walk Diagrams 415

Appendix J CSA B44 Maintenance Requirements and Intervals for Elevators, Dumbwaiters,

Escalators, and Moving Walks 421

Appendix K Beveling and Clearance Requirements 423

Appendix L Index of Alteration Requirements for Electric Elevators, Hydraulic Elevators,

Escalators, and Moving Walks 425

Appendix M Inertia Application for Type A Safety Device Location of Test Weight 431

Appendix N Recommended Inspection and Test Intervals in “Months” 433

Appendix O Elevator Corridor Call Station Pictograph 435

Page 15 of 15 Prepared by William Snyder

ElevatorInspector.com




