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AD.1405 GERMAN ENGINEER DESIGN ELEVATOR

Elevator design by the German engineer Konrad Kyeser (1405)
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AD.1861 OTIS DESIGN ELEVATOR PATENT DRAWING

Elisha Otis' elevator patent drawing, 15 January 1861.




Freight elevators

<l

A specializedAeBV.'gt'ogrOfrsonE LF‘M@EQ%:H%& Lyng\tllgiﬁgQAHr%ﬁ cars between a

railroad freight house and the Chicago Tunnel Company tracks below.
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WORLD TRADE CENTER’S ELEVATOR DESIGN

The former World Trade Center's twin towers used skylobbies, located on the 44th and

78th floors of each tower.

110 stories = 1368

6 stories
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BASIC SPECIFICATIONS for CAR DESIGN

Car design

= —— L1 Ceiling
N I ;
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Entrance indicators
columni3 Transom panel DX-301
(Z2Door & Car wall
B0 perating panel
Operating panel
Sills:
Floor 3 ‘A Kickplate

Car position indicator
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CONTROLLER
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Basic Principles of Traction Lift L

e Car can be moved

Tractiozl !ilachine Up or Down by a
s traction machine is
|1 pulling hoist ropes
e * Usually, CWT is
1] mbmiar heavier than empty
L - car by 40-50 % of
A the lift capacity
sove (Rated load)

CWT (counterweight)

(ﬁwﬂfndw)



Car weight > CWT weight

100%

i

= More power to
move the car
in up direction

= [ess power to
move the car in
T down direction
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: Q \ % '_l Safety gear
| . 4 support

Tension ~~ | "Console
weight / (in some cases
Safety gear not used)

FCU GKI-W




Governor

Lift rod lever

Safety switch

@ ‘\. T O Governor
.’Q | rope
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DIAGRAM 210.2(i) TYPICAL CAR SAFETY
MECHANISM SWITCH

(Courtesy Otis Elavator Co.}
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69 in.{(1750 mm)
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Figure 2.3. Nominal loading, 3500-1b (1600-kg) “stretcher-shaped™ elevator.
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Passenger transfer,
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Sliding Guide Shoes

Roller Guide Shoe
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GELRORNL (Safety Gear)
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- Automatic Rescue Device
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Automatic

Rescue Device

The electronic ARD Is automatically

Operated In case
(Black Out).

of power failure

A logic circuit chooses the most

favourable direction, Take the cabin

to the floor, and o
It Is supplied com
charged batteries

nens the doors.

nlete with constantly

(Sealed Lead Acid Type.)



Automatic
Rescue

Device
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Sliding Guide Shoes

Roller Guide Shoe
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Safety for users

Levelling Accuracy
No 3 on Safety Checklist

Inaccurate or inconsistent floor
levelling is not merely an
inconvenience, it is potentially
hazardous, particularly for the infirm
or partially sighted. In the case of
wheelchair users, entering the lift
backwards, this risk can be very
serious. The levelling accuracy of
many older lifts could be deemed
unacceptable by today’s standards.
Modern technology can significantly
reduce the risk of tripping and falling
by greatly improving floor levelling.

Car Apron

No 39 on Safety
Checklist

An apron is a simple
fixed guard fitted to the
lift car sill to protect
any gaps which would
otherwise appear
when the lift car is not
at floor level. This is

e

particularly important

during the release of trapped passengers
where fatal accidents have occurred when
passengers have fallen through the gap
beneath the car and down the lift well.

CARAPRON
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Lift Doors Nos 30,31 & 32 on Safety Checklist

Technological advances mean that the risk of passengers
being struck by closing lift doors can be hugely reduced by
the fitting of non-contact safety edges which detect the
presence of passengers and reverse the doors before
striking them.

A special tool (key) for unlocking the landing doors in a
rescue situation will normally form part of the supplied
equipment on a modern lift. The owner must ensure this is
kept safely and securely to prevent any unauthorised access.

Older equipment, where the landing

doors may be unlocked without a a
special tool, are susceptible to

misuse and vandalism.

Consideration should be given to
upgrading the release to a modern type.

Communication No 71 on Safety Checklist

In order to ensure that passengers who may become trapped
in the lift car have contact with the outside world, the law,
since 1999, has required that for new lifts the lift car be fitted
with a 24 hour two way means of communication allowing
permanent contact with
a fescue service.

This provision is equally
valid for older lifts and
the ability to
communicate with the
outside world is now
expected by all lift users.
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Safety for maintainers

With the enfoscemen: of the Lifts Regulations singe 1999 it has become
egsenial for new TS 1 provide 2 working space 3t the 10p and batiam o the
i well in osder 10 create 2 safe refuge for [T engineers and inspecions.
Where Such space & not avalable, o a sale system of work cannot be put in
placz, 2 Al maimienance/ inspacion may not be possible. The parscudar
emphasis on this ksue resulis

fromn 2 number of fatd

acodents.

e
' “\é;’.‘inw

Ny Nt DN o

0 I T3 ¥

are designed 10 peevern inadwenent contact. Upgrading 10 medam
equipment greatly reduces the sk of elecuric shodk during wedk. The main
electrical Bolxor should be lockabile 10 posidesly prevent the power being
resiored when work is in pogress.
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Well lighting

No 17 on Safety
(hechdist

No long#! is ¥ corsidesed
suficient 10 use hand-held
o 1empacary Bghting when
working within an enclosad
it well Theve now eaiar
peescrbed levets of lighiing
ntzesiy suffickent 0 iluminaz the
work 2523 especialy the machire /
pulley room and the shaft

Yoids
No 43 on Safety ChecMist

Nany dder [iTs will have lare oaps betmeen the o
and the wall of the §ft well These voids a2 hazardous
whenever persons e working on
the car wp. The voids should te
Quanted 1o efiminate this risi
EST255:2012 stanes that the
precauions 10 be taken in ordes of
preference ase, vertical soeers,
hornntal exnsions o the car g,
balustrades on the car p. The use
of persond equipmen: i litsly 0
be peoblamatic in his environment
and should eoly be consideed if
the optioes already Saed xe not
12chnically possitie.

Access to
Machinery Room
No 19 on Safety Cheddist

Safe means of access {and
egess) 0 the §5 machine
and pulley rooms is essendal
not only for mainnenancey
isspection but Jso the
redease of passengers who may become trapped in
the IiT car. Access shodld ideally be via 2 permanem
staincase \Where this & not possible abemative
rouses must be afe, unobsyuciad and well Bt This
is pardculady challenging whes acress/ egress is %

by vermical ladder.

Inspection Control
No 70 on Safety (heddist

Waoek from the Gar 1op — 2 necessary
part of maimenance — i a high risk
actiny particdarly during car
movements. Older inspection controls
can be peone 10 inadvarTen: opeation
and seniows and (313l acddents have
occurred in This way. Modem
irspection controls have design
features which reduce the risk of inadwerten:
operarion. \Whare e<sting Conirols 3 considenad
inadeguatz these shoud be upgraded with 2 modem
type. This is 2 recommendation endorsed by the
Hezlth and Salety BEecutive.



74-point Lift Saferty Checklist
- paaints in bold are esplained n greater detail overleat

LU LR el i Tt ey

EO il FEESDa ol s
[

E

[ (LML T
£ EHEr-a
b | Presence of huemm fol masesiss L ] b o sy B0 o st haoe ] choirs 5E1 [ o
= Mo or lim ined aoessindiny Nor Sheabesd Eersors 521 LR e W e M1 LPreeate hodkirsy ofcar el irap doer 5E4 L N eork e
3 Driee sysies with posai Steppingl=welling aweracy 5327 LHerWarksr #2  InsoTcisns arenoth of Lo mmod 5 ES ket
M o el evpu e rarndal e rEnse 53 [T R #E Mo orinadeguate Balusirede on car roall (eedds) 5. HB6 L g
5 e o il evpuaeE conmired funsctions o cese of fire =& (M= e sy | resucTecient s ation in c@r 5 ET (=
B W] endosores sd Th perTosake el S5 1.1 LEen worker A5 |rcsdegpuate Rhvireg i coar SEENT  LEsriNVeorker
¥ Pardialy erchrsesd sl | v i 0o loeee 2ncios e 55 1.2 LEen whorker B PO o ek Leane erreenge ey BolilEeD i car SEED  LEsy
- I E R Tl ] e e T e T ] 553 [T R T b0 o e LLaTe PO e O TS e 0 Shagees, L | ket
el annd pit prodbesyss o Sl T oS iy
B sk uane weriical surfaoe bedoser Lanclireg door sills S5 o L Ty EE o o e uate prolertion aga s epedchains =1 enrben ker
1 fou ) s wiThoLT sabeTp 58 Lker leasing The shezses, polleys or spaeckeis
a1 cEse of soresdible spaetes bed oree el & W0 o ey uate prolectiion on shesees, palleys L | enrben ker
TT Mo o ol EUEEE 23 M e Cosrrersss ot S 55 Worker oo Sproe ks 3 ga et inoroducion of odjeecs
blancing sveight masel path at the lessest rerminaal =0 munﬂqmﬂmwmm Lo~ - (=l e
WZ Mo o inaed e e it screen for several i in S5a1 ‘Worker O T O BT TS
The= e seacdl 5T oo inackeg e dack rope sawinch for Seresrmior sogss 521 enrben ker
TE Mo o inad e i Ea rdon o sevel 1is in S5 6 F Worker S2 ko proie o means aosinst asoending car 554 L ek e
Thes e seasdl s s 2
T4  Ireuifident calfery spaces in headrosm and pin 557 'Weorker 5F Insdeguate I maechine dedion for presenting 524 Venrben ker
A5 Ur=ale pir 300ess Y] AET urorrrolled e o dove T rreiveTenT oF The Lar 121
sl Thee chdeas 2re s
s Mo it imslamion dewices in e S50 P orET
“:dupﬂtrm e Sl RO o inades uate proEertion a3 ins e tall 555 Lz ok er
17 Hoarinadequate lghling of e well S_5.00  ‘weorker MHMMT"M
AW e alanm sysoem i pit and on car root 5517 "Worker 55 Lmtai!g.ﬂat'r_‘es-,mm Co FlET Aol o 5101 LUseriVsorker
L ;‘:*“_-“E#m oo machine 56.1 ‘Werker 56 N0 or inadeyuste bufies 50T LersVeorker
20 Lhpeery oo in machins or pulles 5eom ] S orET :: munahqmﬂ;:l:mﬁ ;::‘f e —
2T nsuFCient cheatanoes i madhine o SHE  Worker e Archipen o puniftuil iy oy colm—0r LT Mhworni i
23 Mo or inadequate peserion on diffesens kevets ] T B Easress e dismance berwesen cor Soaw anad Laredineg coss 51712 v NWeorker
e I T p— B Fo of Naks]Uate STENJEnCy SRSIFion insineTssn 51227 e orker
23 ke ot B i madhine of ol P L L ke e
2l e LT fresats oF handlin g S perenT Shh T e = N ——
2%  Perforane Landing doors and car doors 571 [Ty T— EE Hoindependen samingfeonping machine contaizrs 5128 e Weorker
T e P p—— sng d i ] i EBF WO or inadeguate dack ropetahain device 125 LEeryVeorker
7 - glass in 4 ] o B RO o -TEmes liminer S 156 LEsrAsorker
2B Mo ocinadenuste san against d ingof 74 i E5 o or ke uate ke peessore O exdoe 5127 LEeriNVeorker
Angers on e = Slass - redr mariking of electrical a1
29 Mo orinsd b Larsciing 575 LlkerfWarker - S ——
I ““ equate ligheing an EF WO or inecdeguate proecion of BRoma chlre 51532 LEeryVeorker
o pref e tiwe d e ke an S 76 T e A e . bl " i
o er operalesd doors R
ok nlker
W Ureals |ocking devioe of larsdirsg doar S7.F Esesarkosr B8 haledable main switch e
32 Unkedting of lamds a =T = Seincnl  S7.ET B R FO peoes T g Sins] phase resersal STAT LEeriNeerker
I3 Wadli i ai E i ; i ST BT Leerrviarl o ﬁrw.ﬂww 5. T4. T Whsrkesr
Fall Moo Foroemial b o e on sEoine] doors - ] [N e ey TR e —— —— P S 1aS  LEeriVeor
S sk o Bk beereeeen paneks of Laroling o oaoes SFIY  LkerSweorker T2 Foor mad F— i T 1aa  Wearbeoil
T ey st Tine reskranoe of landing doors SFI0 Lkerfwiorker mmnermrnr-:lﬂ[uﬁ'elhel_qu:! == 30|
37 Lardoes meswing weith apen lanaing Seas 512 LEerfWorky 3z jg or inadeguate kad o overloed ool oncar 5145 LEor/Vsorker
38 Large car areain relabon o raed load SET LkEer T MisHng nodces, Markirsgs ard oEeraling Nsroclons 515 LEer W orker
BF lnadeguans length e car apron L e PP Ty T




103



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48: Basic Principles of Traction Lift  
	Slide 49: Car weight > CWT weight
	Slide 50
	Slide 51
	Slide 52: ลิฟต์โดยสาร
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58: Helical Gear
	Slide 59
	Slide 60
	Slide 61
	Slide 62: เครื่องนิรภัย (Safety Gear)
	Slide 63
	Slide 64
	Slide 65
	Slide 66: GOVERNOR ROPE
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77: Automatic  Rescue  Device 
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82: Automatic  Rescue  Device 
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100
	Slide 101
	Slide 103



