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Traction Macﬁine
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CWT ( counterweight)

(ﬁmﬁfndaa)

1.1 Basic Prmuples of Traction Lift
(‘Viaﬂﬂ”l’i!‘]]@x‘iﬂl!!ﬂﬂ?ﬂ‘]ﬁuﬂﬂﬂwﬂ)

B Car can be moved Up
or Down by a traction
machine is pulling

hoist ropes

B Usually, CWT is
heavier than empty

car by 40-50 % of the
lift capacity (Rated
load)
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Car weight > CWT weight

" More power to move

the car in up

direction
1 Sﬁ%l l | 10;0%7 " Less power to move
m«m the car in down
e direction
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Car weight < CWT weight

Less power to move the

car in up direction

" More power to move

the car in down

direction
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Electric traction machine
above

1:1 roped (the rope linear speed
and car travel speed are the
same). Single wrap (the ropes
pass over the sheave once). An
economical and efficient roping
system applicable to many
medium and high speed
systems. Often a diverter
sheave will be fitted.
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Electric traction machine
above

2:1 roped (the rope linear speed
is twice the car travel speed).
Single wrap. This layout permits
a machine to carry twice the lift
car load it can in Method 1.
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Electric traction machine
above

2:1 roped. Double wrap (the
ropes pass over the sheaves
twice). This layout is used for
high speed medium to heavy
duty loads. A secondary
chamber to house hitches and
a secondary sheave are often
necessary.




Electric traction machine
below
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1:1 roped. Single wrap. The
headroom required above the
lift well is reduced in this
layout by having the machine
mounted at or below the
lowest floor level served. The
increased length of rope can
limit travel and the method
doubles the load on the
building structure or lift shaft
compared with Layout 1. A
full load bearing top sheave
room must be provided with a
minimum 1.5 metre headroom
for safe working.
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Electric traction machine
below underslung -
low headroom

By cleverly arranging the top
sheaves at the sides of the lift
shaft, a very compact
arrangement with minimum
headroom can be achieved in
a machine below layout. The
top load of the system is
double that of Layout 1.
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Direct acting hydraulic -
low headroom

This is the basic hydraulic
layout. It requires a hole to
accommodate the hydraulic
cylinder. The cost of well
boring usually limits this
arrangement to large duty
applications.
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Side acting hydraulic -
low headroom

In this layout the cylinder is
connected to the side of the
car which removes the need
for a borehole. The lift car is
side guided and for some
applications, dependent on car
size and duty load, two
cylinders are used, one on
each side. The travel is
limited as the pit depth is a
function of the lift travel.
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Indirect side acting hydraulic -
low headroom

The lift car is side guided and
suspended on ropes or chains
in this layout. Car travel can be
increased using this method
and for heavier systems two
cylinders may be used, one
each side of the car.
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Pedestrian Planning Considerations

12in. (300mm) radius—touch zone

5 ‘
Body Ellipse by 58
18in. Body depth — \\

@somm) 1 e

@ |

S J
(600mm)
Shoulder
breadth Pedestrian area 3 ft2(0.28m2) 03 /

_— —

(a) (&)

18in. (460mm) no touch zone

Lateral

passage
s /restricted

Pedestrian area 7 ft(0.65 m?)

(c)

Pedestrian queuing: (a) body ellipse: (b) crowded: (¢) nominal (Courtesy

Pedestrians, by J. Fruin). A J
auaxana unarszmsalneg

wangAs "In3IadeUoIn1s”
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Pedestrian Planning Considerations

86 in.(2200 mm) -

A

82 in.{2100 mm)

78 in. {2000 mm)

- 69 in. (1750 mm)

I-‘i 48in.(1200 mm) —————=

Nominal loading, 3500-1b (1600-kg) “*passenger-shaped™ elevator.

nangas "gasnadeun1ns”

auanans uriaszmalng



73 in. {1850 mm)
69 in. (1750 mm)
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91in.(2326 mm|
-82in.{2100 mm)

l-(—48 in. {1200 mm}——>4

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

48 in. (1200) mm

=
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»

o e e
Platform
()
— —_—am - S . _|
(b)
B ____1' y
I
| Cab :
|
.
!
Doors '
| |
I _;:1_1////\\\& I
b e e
(c)

Counterweight __{

space

= Car rails

Running
clearance

l-\i-‘.

Door space { , : 1

(c)

N\
Rail bracket

~Platform
support

Car frame

Figure 8.1.
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Sliding
(springl
rall clip

Preload
deflection

DIAGRAM 200.10a TYPICAL SLIDING RAIL cup

[Counesy Otis Elevator Cao.}

108
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DIAGRAM 1206.3b(3) 2:1 SINGLE-WRAP

OVERHEAD TRACTION MACHINE

nangas "gasnadeun1ns”

DIAGRAM 1206.3b{4] 1:1 SINGLE-WRAP

OVERHEAD TRACTION MACHINE
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@ 4 @ o
L T Sacondary T
o
Haltting G o
ropes . ral
Hoisting n
t ropes Typical raping arrangement for w
pastanger and freight
Car Typical roplng arrangament for Governor slovators with spesds of I
theaves frelght elevators with heavy 1ope BOD #/min (2,54 m/s)
capacity and speeds up to or lass o
700 ft/min ~J
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t ¥ 2
r
.\J
1 a
-
\\% z : \%
W e =]
o Counterweight Typlesl ¥ graove § Typleal V groove ?
! shoave of tzaction sheava | = of traction sheave o
Governar | = i 3 £
rops | B | 8 n
; 2 Governor - w
Compensating | | & tension Compensating w
ropes (optional) [ {5 sheave ropes {optional) £
Governor ‘ 8 7 I ™
tention : | [
sheave Compensating Compensating ﬂ
sheava shoove
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W Teaction Maechins / Wins Rope

T
Car Guide Al @ ; " @ Defector Shesve

Heisd Flosas i@

Faller Guide @)

Lending Door o B Car Salety
Ohpersion or Pockel e
Tos Guerd i B Countanveight Guida Rail

— i} Dowin Firal Lisil Switeh

S tsar Torson
Shasve Assembly
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GEARLESS MACHINE ROOM LESS
Al LsigasmsvonaTagsiuun (MRL)

GEAR TRACTION MACHINE
AnlAFInIVinNIATaR LY

LIFT NEWS |
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viounsodane (Machine room)

A J o a J J Y] d' o w

Av AudnalumsaluaumIianuvesad ginsalvanndiAyazgn

A Sy ) { A Y a 5.9 0 ' Y ol
aaad M luttead e ldinadszansmnuaznsninunilasansussans
wmmﬁmﬂqmﬁﬂ@aaﬂmaam’mmawaummimm”lﬂmwwwN‘Vl”lmiu
auﬂnmmuu ﬂWHGluﬁ@QLﬂﬁ@Qﬁﬂﬁﬂﬂ‘]Jﬂﬁmﬂ’d”lﬂill m@m‘l‘ﬂu

CECR GG (Drive Machine)
YanIUAN (Controller)

4 I~
Qﬂﬂiﬂlﬂ?ﬂ@l!ﬂi)?ll!i? (Over speed governor)

I Ny W

aInvdaaneaunia Inih (Main breaker & Switches)
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Diagrams 101.3¢{1), 101.3¢{2) Handbook on A17.1

Reiling 42 in: high requirsd if differance in
elevation excoeds 16 in. {Aule 102.31)

{
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Maore than B in_ but
1ess than 36 In.

DIAGRAM 101.3c{1) MULTI-LEVEL MACHINE ROOM ACCESS
{Courtesy C. Culp)

Railing required
(Rule 100,37}

DIAGRAM 101.3¢{2} MUL‘I1-LEVEL MACHINE ROOM ACCESS
{Courtesy C. Culp}

PR
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Diagrams 101.3c(3), 101.3c{4)
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DIAGRAM 101.3¢(3)] MACHINE RQCM ACCESS
) {Courtesy C. Culp}

DIAGRAM 101.3c{4) MACHINE ROOM ACCESS
{Courtesy C. Culp}

39
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1 [~ a
nygeendu 2 siia Ao

g

1. Geared Machine Tasiidnailu AC motor dulveldsuandnd
AN IR 2.5 m/s

2. Gearless MachinelagiidnaiiluAC or DC motor daulnajl¥iu
a daa Y 1 =
avlanan NS 2.5 m/s 5“1»!111.]

Geared Machine Gearless Machine

e ng



2. Brlusdnsooluoglnsarsoy

3. SWITCH AUTO-HAND (Du HAND, POWER OFF

4. Sas:mvovauSowsalluediBuna:Oadiunsudoouninls

5 OuauBowsalud L (doolifu L)
DIAGRAM 208.1(b) TYPICAL WORM-GEARED TRACTION MACHINE

6. tawkndeulTAduausousaiddn

({Caurtesy Otis Flavator Co )

7. WE00W) BRAKE OVERHAUL Masooilingarlisinona:ld




Controller 7o yaniuauaa meludaiuauszilszneudls Relays, PCBs
uaz Drive control
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Over Speed Governor ifuginsainuguanuiivesand Tasagirnuduiusiu
A A w A o o a2 AAa (dA A & Ao
n3etsNY ( Safety gear) pdudiavdlunsdiaddlaunuanuiindimua

e uriat/seina Ine



Main Breaker & Switches e ainddaneunseualiihiinelifuszuuniugu
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Diagrams 110.10a(1). 110.10a(2) Handbook on A17.1
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Finish floor Landing sill

Landing sill guard Distance equal 1o leveling
not less than 00598 in. zone plus 3 in. (76 mm}

[1.819 mm) thick

Beveled st an angie of not
less than 60 deg. nor mare

General line than 76 deq.

of the hoistway —=

MNOTE: Beveled bottom edge may be eliminated if landing #ill gusrd axtends 1o the top of door hanger
pocket of the entrance immedistely below.

Typical Landing Sill Guard
Where a Car-Laveling Device is Provided

DIAGRAM 110.10a(1)

Finlsh floor Landing sitl

Landing sill guard not less than 0.0598 in.
(1519 mm) thick beveled at an angla of
not less than B0 deg. nor more than 75 deg.

NOTE: Beveled edge may be eliminated if landing $il gusrd antends ta the top of door hanger pockat of
the entrance immediately below. "

Typical Landing-Sill Guard
Whaere No Car-Leveling Device s Provided

DIAGRAM 110.10a(2)

68
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Jaoaanle (Lift Shaft)

0 519ty Smsusianduazi Mg
(Guide rails ... for Car & CWT)
0 nsaauadia (Traveling cables)
O WwenalauuIu ( Hoist ropes)
QA TeuIo¥senaInyaye (Compensation chain/ropes)
J qﬂﬂ’i ﬂiﬁ’)ﬂﬂhﬂﬁ 99A (Shaft information device)

Q n1999nRNRY (Emergency exit door ...if applicable)
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16 in. min.

16in,min, A A T 7T T T,
i X & nien, |

r-——[--— —-—-r I 42 in. min.

[ |

| | I [

| | { [

[ 7 [

/
| CHE o
Ar - Top
Emaergency
Exit
v

1 W

DIAGRAM 107.17k REFUGE SPACE ON TOP OF CAR
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o~ jarnb
" ]
" ]
] ———Sight
] | guard
il —1——Side
= jamb
— =1 S
':.'..::'.?[_______ R
_—-_.__L - ’:-
- > j Fascia
‘_]— N — Hanger
[ T r =1 1 cover
_r ™
: 1 Strut
1
T 1
—
| —
» 1 _sin
|
] il

Typical hoistway elevation

DIAGRAM 110 TYPICAL HOISTWAY ELEVATION
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Hoist Ropes vivithiuviudradauaziimingas
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Shaft emergency exit door

Huszgmevennniiy Wlunsdinandaeliasedu uasg liaunsaviudandla ,
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U A

¢ qo’ oV
manAuazinrine 9 (Car & Counterwieght)

O awnsn ﬁuﬁﬁﬂﬁ uagioaana (Car frame, Car platform and Car cab)
Q Ins Q‘lijlfiﬁjﬂﬁ’N (Counterweight frame)

0 ursnruaumeludIand (COP...Car Operating Panel)

O sinauszuieemanieludiand (Car ventilation)

O Tuasainanmeludiauld (Car lighting)

O MeeenfnRY (Emergency exit door)

4 ﬂi%g}ﬁ’ﬁﬂﬁ(Car door)

0 eilnsaiflesiulseaniiu (Door detector)

0 nFeiisne (Safety gear)

v o I v Aa Jd g} (Y ! . . g
A d@nihsesmanauazinmiing 9 (Car & CWT guide shoes ... sliding or roller)
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Car Operating Panel (COP) ifluunsniuauludiandiionadonduiidosns iandlids
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Guide shoes dudiisesvessmanduaziiiming e moldindeunvu-asmusetsnulutaesansd

Sliding Guide Shoes

Roller Guide Shoe
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Platform
floor

i ‘ % 77
\ \\

k\\ Elastomer k\ =

f//Aj.’-""
Microswitch or
load transducer \—l

Sound isolation Figure 8.4. One form of load weighing by
frame P measuring platform deflection.
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'{.\,\ Iy o T e e

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

a 4 r
{Courtesy National Elevator Industry Educational Program) ET?J 1ﬂ3~la Wﬁ !!ﬁ\? 1]535!7’)?1?97]8]
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Handbook on A17.1 Diagram 107.1g[1}
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DIAGRAM 107.1g{1) UNDERSLUNG CAR FRAME

{Courtesy National Elavator Industry Educational Pregram}
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T
.
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IN50IHIHY (Safety Gear)
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Diagram 212.9f Handbook on A17.1
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d+1/16 in.

_—

FRope strend
diameter, d_ in.

Tapared rope
tocket per Rope
Ruls 21294

GENERAL NQTE:
Tin. =254 mm

DIAGRAM 212.9f CROSS SECTION THROUGH TAPERED ROPE SOCKET
SHOWING MAXIMUM AND MINIMUM PROJECTION OF LOOPS
ABOVE EMBEDMENT MEDIUM

218
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Trip rods

Guide rail 3 E
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anauarli uadszmdlng -— U spring
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Released Position , &
Trip rods ‘\ Guide rail
t

U spring } é

GENERAL NOTE:

- The U spring s replaced
with clamp and coiled
spring for heavy duty.

Guide rail

Guide rail

Applied Position

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

—— Trip rod

Guidea rail
Z
2 e

= M-

['¥— Guide rail

Released Position
Trip rod

Applied Position

N b &7 For high speed operation a
Hel-eased. ‘:‘V com_p}:essmg - follower wedgae pulled in
i V\irenc Opstated by the roller is provided.
through slot in car floor

DIAGRAM 205.5(d) FLEXIBLE GUIDE-CLAMP SAFETY, CONTACT-ROLLER ORE
aunNan unayszmealneg



Governor

mnavar wiadzmdl ) j ‘ )
LIFT ASSOCIATION OF THAILAND i ' Travel pU]SE transmitter 1G

! (used when GB32) Lubricator

Slide guide shoe ;Crosshead

B22N/T15

Governor lever stop

Rope coupling bracket

Governor lever

Governor lever conn

Governor: '
rope |
|

Uprights

L/
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Figs. B1 through B6 show ropes with fibre core.
Steel cores may be used in the ropes in Figs. B1

through BS5.

FIG. B1 6 x 19 SUSPENSION
ROPE, WARRINGTON-TYPE
STRAND

Outer layer of strand is comprised of alter-
nating large and small wires.

FIG. B2 6 x 19 SUSPENSION
ROPE, FILLER-WIRE-TYPE STRAND

Each strand includes six filler wires which
are considered as not load bearing.

FIG. B3 EXTRA FLEXIBLE 8 x< 19
SUSPENSION ROPE, SEALE-TYPE
STRAND

8 x 19 construction is more flaxible than
6 % 19 and may be used over smaller

sheaves.
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//—Wedge

Cast Steel Wedge Socket

I [P Anti-Rolation Pin

DIAGRAM 212.9a ROPE WEDGE CLAMP
(Caurtesy Nylube Products Co.)

auanans uriaszmalng



»A ROPE DIA

| F SCREW

b Lee

sA ROPE DIA

il ivtasemdlng

LIFT ASSOCIATION OF THAILAND

|
F _’-'-‘.f"_IQFW| |




Q Machine
oo olboele ] T v Kl
Normal Overeurrent Terminal Normal
Terminal prefeciion Stopping Stopping Normial
Stopping Means Means Start/Stop
M
1— Means —' Up ' L eans
Car ; —J
n p——se—ie—e Top
landing ¢ l Down
¥ U‘p
/E P ‘-—_‘I’EJ D . :
doecilige [__J
Counterweight —— —1— —Bottom Covi
n landing B I
P |
Buffer *_J?J | 1
77777 7777 o |
L Down| —

where 1,2,...n = speed switches

DIAGRAM 209.4b(2) NORMAL TERMINAL STOPPING MEANS
CIRCUIT, RELAY LOGIC

{Courtesy Otis Elevator Co.)
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