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1405 Elevator By German Engineer




1905 Elevator USA |

Freight elevators

A [specializedvglevatotr from 1905 for lifting narrow gauge railroad cars between a
railroad freight hotse and the Chicago Tunnel Company tracks below.

Express Elevators

Open Plan Office J

Express Elevators

@ @
110 stones = 1368 ft (North), 1362 ft (South)

The former World Trade Center's twin towers used skylobbies, located on the 44th and
78th floors of each tower.

QN orld Trade Twin Tower
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ANSI-ASME 1/.1

ASMEA17.1-2013/C5A B44-13

[Ravision of ASME 417 .1.2010/CS4 Bad-16)

Safety Code for
Elevators and
Escalators

Includes Requirements for Elevators,
Escalators, Dumbwaiters, Moving Walks,
Material Lifts, and Dumbwaiters With
Automatic Transfer Devices

AN AMERICAR NATIONAL STANSARD

ransportation systems
inb ;

ASME A17.2

of ASHi

Guide for Inspection of
Elevators, Escalators,
and Moving Walks

Includes Inspection Procedures for

Inclined Elevators, and Escalators
and Maving Walks

(st __

ASME A17.1-2019; Safety Code for Elevators and
Escalators

e, e s ol et s

“The Safety Cade for Elevaters

BS EN 81-202014
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BSI Standards Publication

Safety rules for the
construction and installation of
lifts — Lifts for the transport of
persons and goods

Part 20: Passenger and goods passenger

>

making excellence a habit”™

§S 550:2020+A1:2022
20 0D

SINGAPORE STANDARD
Code of practice for installation, operation and
maintenance of electric passenger and goods lifts

The natfonal siacand i 10 e imgbmaniation of 81203014 are s acoglnd wit:
parmission of CEM, sk 4 1 Scsence 736 - 1040 Bsels

Inroraing Amsodert Mo, 1

EN 81& EN 11
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NG e

w2 G e

BSI Standards Publication

Paft 2: Rules for the improvement of safety
of existing escalators and moving walks

raising standands worldwide™




JIS A 4301 Ny )d1d
JIS
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INDUSTRIAL B £ 5“3“5

STANDARD WA, 2542

y
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JIS A 4302 = - /

(BEEC)

Inspection standard of elevator, escalator
and dumbwaiter
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Low rise Building
1A AU 10 Fu

= = .?, [
ANWISIVOIANAAWA 45 -90 mpm

Medium rise Building
2IATFININAT 10 U D9 30 T
A5 v9aNA Adug 105 “150 mpm

High rise Buildin

A 0115 gainna 30 v )

y ad \a Y 1
: ANuGoRuAeLE 240 mpm, 300 mpm,

360 mpm WD 1,000 mpm

Swing Door

anmlaada15 (PASSENGER LIFT) 54 anelaaa1s (PASSENGER LIFT) 52




Car design

‘ Cl-S1A
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udassnaazidanvaslnasis

1Ceiling

S i ‘
3 Fia b £ (s
(BCar position i . g
indicators _ =

Ceiling
/ §|

Transom panel DX-301

2 Door & Gar wall

{E)Operating panol

Operating panel

OPM-A

@’:‘ﬁ Wrlneds (PASSENGER CAR) 53

Building Efficiency

Energy Efficiency

Ride Quality

Eleyator Loeafion

Inistallation

Environmentall¥Responsible  No hydraulic oil

No machine room allows efe productive & rentable space
"Gan sawe up t0.25% versus traditional traction

Gearless traction performance

Flexible elevator location and layout

Quicker installation

anmlaaansldiaansas MRL
MACHINE ROOMLESS LIFT 555
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clear car size

approx 2440 with pump attached to end of bed

= o = £ a g 9/
aWslAeAuld (BEDLIFT) g ansLAesAula (BED LIFT)
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ANANUNUALLNAS (FIREMAN LIFT) %

AaNALLWAY (FIREMAN LIFT) 5 anNmaw ¢ (LIFT)



GOINGUP |

1 Cylinder
@ Piston

‘3] Fluid

Reservoir

Holed [Conventional] Non-telescoping (single staga| Ropad Hydraulic Elevators Telescopic Hydraulic Elevators i—| Rotaw
Hydraulic Elevators Hydraulic Elevators Pump

ﬂ Valve

BI Hydraulic
Fluid
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Maglev Elevators disrupting architecture and construction | . Maglev Elevators disrupting architecture and construction
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Maglev Elevators
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Worm Gear

A ’i"
& TRACTION MACHIN




Cables ﬁﬂ@a'lﬂ_ﬁﬁiﬁ%ﬁﬁﬂ:Jf"rrgq.nm‘lw%
N
DC Gearless .

TRACTION MACHINE

[ [IFTSHAFT
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Elevator
and Shaft

pulley

control unit

electric
motor
governor

hoist ropes

door opener

car

traveling cables

counterweight
quide rails

counterweight

car guide rails

By courtesy of
Otis Elevator Co.

@ 2007 Encyclopsaedia Britannica, Inc.




LIFT CAR FRAME

DIAGRAM 203.1(a) SIDE POST CAR-FRAME AND TOE GUARD

(Courtasy National Elevator lndustry Educational Program}

EE
< 8
0
g
8 &
£ E
s 8

SHAFT DEPTH (SD)

|-——48in.l1200mm}—-l

Figure 2.3. Nominal loading. 3500-1b (1600-kg) “stretcher-shaped™ elevator.




48 in. (1200) mm ————»]

DTS
: | AN £
- 5 Elastomer
] d\!\gs CH
Microswitch or
load transducer

Sound isolation Figure 8.4. One form of load weighing by
frame . measuring platform deflection.

@ 4T DOOR OPERATOR



Uszigaviduazyaduindoulsey DOOR OPEN ( DOOR LOCKED)

(Car door& door drive)

106

Guide shoes WuA11909U29R2aNALaZUNWLING 29
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SAFETY GEAR

Trip rods

Guide rail

3

Guide ail

Relsassd Position
Guide rail
U spring
GENERAL NOTE:
The U spring is replaced
with clamp and colled
spring for heavy duty.

Applisd Position Oiclsicad

DIAGRAM 205.5(c) FLEXIBLE GUIDE-CLAMP SAFETY, WEDGE-OPERATED

Trip rod
Guida rail

Guide rail

Guide rail

. For high speed operation a
s ol pso e fSileais pcl it 1
by tha roller is provided,
through slot in car floor 4 Gl

DIAGRAM 205.5(d) FLEXIBLE GUIDE-CLAMP SAFETY, CONTACT-ROLLER OPERATED




BIeHE

&

slide

‘|

Rope coupling bracket

_.. L w__‘ Lubricator
: m ; Travel pulse transmitter IG
k 5.rf\‘1 (used when GB32) >

_ quide shoe {_, ,Crosshead
| P . BNITIS  ——=| /

'u F; Governor lever stop

>+

Governor lever

gt

Govemnor lever connecied
Governor—" | ' osa e

rope

D

‘l:}zz::l'ﬁ!

D)

—_—

e

Uprights
4l Pull rod
= i
+ +
+ +
i |- Bottom yoke
+ AT
+ +
+ +

= @ - T E @ \Sa!'ety gear
L] Safety gear 601
| Y . support 1
Tension © | Console
weight [ / (in some cases
Safety gear Ino
FCU GK1-W

Governor
rope

Centrifugal (Bsil Type)

(
Ratchet @heel§
I~ Governor

rope

Shoe

Ovarhead Flyball

Fly Ball

DIAGRAM 206.1 TYPES OF SPEED GOVERNORS |

ta
Weighting
machine
Pull rod
n |
Governor \
rope
I B (‘l}”’j‘; _— T —— .

L7 §

&

(rﬂ' et

Lift rod lever

Safety switch

Governor
rope

Tension
frame

DIAGRAM 210.2(i) TYPICAL CAR SAFETY
MECHANISM SWITCH

(Courtasy Otis Elavator Co.}

GUIDE RAIL AND CHAIN
B e




24kg
GUIDE RAILSﬂ 'ﬂ 7

ROPE SLING '

/




Fiber Core Wire Rope

(Sisal and Hemp Core) (Composed of number of strands)

pre— ——— ——
—_—e——
—— e
—— e e

e

‘[

|

ROPE CORE

i ROPE

NO. OF STRAND (6) NO. OF STRAND(6)

NO. OF WIRES(25) NO. OF WIRES(24)

CORE TYPE

121

CORE TYPE

asasalumsiinumssnaag

Min 1x Diametre of Rope

Normal Diametre of_ Rope

=
5 ]




SHEAVES AND GROOVES SUSPENSION ROPES: LAY

SHEAVE GROOVES

CERTIFICATE OF COMPLIANCE

Certificndo de Conformidade c..*u:—.-.n—. [oE——

CERTHGTE
R mmw

@'



B W
'| BUFFER
R\ Y

Rescue

Automatic

Device 3

;;;;;;;

LM M R T
UL
|

"t eesso

ST

.......

rrrrrr

........

W,
~ 'CONTROLLER |
e— WA

The electronic ARD is Automatically

Operated in case of power failure (Black Out).
A logic circuit chooses the most Favorable
direction, Take the cabin to the floor, and
opens the doors.

It is supplied complete with constantly
charged batteries (Sealed Lead Acid Type.)

Nl 132
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APPENDIX

WIRE ROPE INSPECTION

All elevator rope is classified as either 6 or8'strand
rope and the criteria for inspection is given in the
code as either 6 x 19 or 8 x 19, Arope may be clas-
sified as 8 x 21 but it is considered 819 or simply
8 strand for inspection purposes.

R ‘ ‘ & I , -‘ Unfavorable conditions are:
: 1) ., 5 _.-4“ . 1. Fretting corrosion (rouging);
‘ A oG Y ¢ 2. ‘Excessive wear of individual wires;

| 44 i s . (e . "\ 3. Unequal tension;
syuuaNulasansa1ee vosand 49 . 150

5. Other conditions that may increase rope wear.

A
-
- b
<l — s fr

sruvANNlanafsa1ee) voIad 51 srvuaNulasansnie) vesand 52
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3.2 [Top Of Car Control Station

TOC Inspection Control Device Comphant |
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Machine Room Access - Entrance / Hallway
Lighting EN 81 5.2.2.2

Lighting Leveds 200 hux EN 2142 |

abinet Ventilation J Fans

/4
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Elevator ™
Earthquake |}
Sensor

Electrical type [ & Y
Multi Function Mechanical type ﬁzﬂﬂﬂ31uﬂﬂﬂﬂﬂﬂﬂlﬁﬂﬁﬂﬂ
for Elevator

Mechanical type
for.General Usage
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THIS VIDEO
CONTAINS CONTENT

THAT SOME VIEWERS B
MAY FIND DISTURBING | £ i f

PN MM i

Basic Principles of Traction Lift Car weight > CWT weight
* Car can be moved -
_ : Up or Down by a = More power to
T "“C::;-o‘;?:;""" traction machine is move the car
T pulling hoist ropes in up direction
A Hoist Ropes ‘
l (Fenadauiat) | * Usually, CWT is '
0% heavier than empty i
car by 40-50 % of | e = Less power to
50% (sravt) the lift capacity R move the car in
CWT (Rated load) m«" . .
(counterweight) dO wn d’r e Ctlon

@Ar 179 180




EGNN0J001es that SUpportithelcomfort ofilirasniaon - speed ielevators

1k

;
//l1 1
Aerodynamic
capsule structure




Car Operating Panel (COP) \Juuwanaunuly
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GUIDE SHOE
e 185
< 2 @/ o0 1 o ¢ g s 1 ) o - % s o ‘ll L7
Guide shoes \Uuflu13asvaemMaNALazINYINA4 Usenananaazyavunaaulsse
- ¥ Y YY) 1 a ¢ >
ma’lvimaaumu-amwswumu’lvﬂaaqawm (Car door& door drive)
e || ; Sliding Guide Shoes o




e (Safety

LASDIUSNY

DOOR OPEN ( DOOR LOCKED)
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VATOR

CLASQ (N 7 =
LOAD K, _kgspEED|||||
CONTROL (>

MEG.'NO.[ /. . ]DATELL®
HITACHI
e
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FOR PASSENGER

(&

15 PERSONS "
LOAD 1000 kg NO SMOKING
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Compression Compressnon Con‘wros

—» P Waves

—» S Waves
L Waves or




BRI e )

P Waves and S Waves P-Wave
Motion

O‘\“ —

Wavelength N ave
Motion

: -

. % density
- Undisturbed medium

-
%

High density gglﬂ



Elevator
(a) Rayleigh wave ~ — Ea rthquake
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cor cover plate

Balustrade profile
(Design E)

Comb plate lighting

Steps

Balustrade clamps

Balustrade panels

Handrail

Skirting

Inner decking

Outer decking _

Handrail reversing wheels

Control cabinet
/ == Fly wheel

Service brake
Motor
Gear box
Drive chain
Drive shaft

Handrail drive

Handrail pressure belt

Handrail tension device

Lateral cladding

Step chain

Truss

Hand rail entry

Step chain tension device

Control cabinet \
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How Escalators Work
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ESCALATOR STEP

Internal structure

1 Cover Rubber
1 Inner Layer

t Steel Cord

1 Inner Layer

1 Sliding Layer
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Handrail
entry

Handrails
Inner decking

Floor plate

Equipment at Entry
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ACCIDENT CASES CAUSE BY ESCALATOR
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PLEASE DO NOT USE
RUBBER FOOTWEARS
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