
PART 2 

Electric Lifts: 

Passenger and Goods 
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SECTION 5 - OBNKBAL 

5.1 Scope 

This Part of the New Zealand Power L i f t Rules a p p l i e s to e l e c t r i c l i f t s 
f o r c a r r y i n g passengers and goods. Every e l e c t r i c l i f t designed f o r the 
c a r r y i n g of passengers and goods s h a l l , i n a d d i t i o n t o meeting the r e l e v a n t 
requirements o f Part 1, comply w i t h the requirements of t h i s Part of these 
Rules. As goods l i f t s roust be attendant c o n t r o l l e d and are o f t e n used by 
passengers, i t i s not Intended t o t r e a t them as a separate e n t i t y . 
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5.2 Blectric L i f t Particulars -to fee Sufew^ri-isel -

(All dimensions in millimetres unless otherwise specified) 

owners name 

Address 

Location of L i f t 

L i f t maker 
L i f t submitter 
Reference no. of submitter 
Date of submission 
Observation l i f t ; Yes/No 
Type of l i f t (Passenger/Goods/Attended Goods) 
Serial number(s) of l l f t ( s ) which comply with NZS 4121 

Machine maker 
Clearance under l i f t i n g beam 

Internal car floor particulars (measured 1000 i n above the car floor, 
ignore handrails etc.): 

Internal car floor width 
internal car floor depth 

Masses: 
car (kg) 
rated load (kg) 
no. of persons 
counterweight (kg) 

car details: 
platform weight (kg) 
platform direct on buffer members/isolators 
floor details 
sides and top details 
plank or platform support members 
bow members 
weight of additional machinery on bow members (kg) 
buffer members 
sling members 
free length of sling member 

Miscellaneous: 
total l i f t travel (m) 
no of floors of travel/openings served 
maximum speed (m/s) 
governor tripping speed (m/s) 
machine type - drum/traction/geared traction 
i f drum: overtravel to fixed stop 
terminal speed checking and stopping device; fitted/not f i t t e d 
i f f i t t e d : speed at contact with buffer (m/s) 
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Guide shoe data: 
v e r t i c a l d i s t a n c e between guide shoes' centres - car 

- counterweight: 
e c c e n t r i c i t y of car guide shoes w i t h respect to c.o.g. of car 
toe-to-toe d i s t a n c e between guide r a i l s - c a r ; (D.B.G.) (I 

- counterweight: V JJ 
dis t a n c e from toe of guide r a i l t o centre o f guide r o l l e r <=—iJ^ 

Clearances f o r car and counterweight: V i (^.^ 
Top clearances w i t h car at top landing ~**' f * 
above guide shoes 
mechanical clearance 
man clearance 
clearance above counterweight 

Bottom c l e a r a n c e s : 
mechanical clearance 
man c l e a r a n c e 

low counterweight, on f u l l y compressed b u f f e r 
c a r - B u f f e r clearance 
counterwt. - B u f f e r clearance ( I n c l u d i n g rope s t r e t c h ) 

Car B u f f e r type s o l i d / s p r i n g / h y d r a u l i c : 
no of b u f f e r s 

s t r o k e of the Counterweight b u f f e r s ; 

NZS 4203: Seismic c a t e g o r i e s . 

Building category i 2a 2b 3a 3b 4 
Risk factor R ? 1.6 1.6 1.3 1.3 1.0 

Cpraax: Zone A-0.6: Zone B-0.5; Zone c-0.4 
Seismic Design C o e f f i c i e n t C^ » R X Cpmax-

Car guide r a i l s ' d a t a : Type of r a i l 
d i s t a n c e between f i x i n g s 
t i e bracket s e c t i o n : 

modulus Zyy (cm3) 
height 

Safety gear type: 
None/A/B/C/D 

Counterweight guide r a i l s ' data: Type o f r a i l 
d i s t a n c e between f i x i n g s (mm) 
t i e bracket s e c t i o n : 

modulus Zyy (cm3) 
height (mm) 

Safety gear f i t t e d ? Yes/No 
Type; None/A/B/C/D 
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Liftwell enclosure (description): 

Landing entrances: 
clear opening height 
clear opening width 
door locks type/maker 

Terminal stopping device: 
cam operated from car 
selector in machine room driven by car 
electro-mechanical inductors 

Pinal terminal stopping devices (description): 

Hoist ropes: 
roping 1:1 2:1 3:1 
rope diameter 
ropes total length (m) 
rope effective no. 
breaking strength/rope (tonnes) 
maker 
rope construction 
eye bolt dia. 

Machine position: 
traction sheave dia. 
diverter sheave dia. 
weight (kg) 
gear ratio 
traction sheave shaft dia. 
diverter sheave shaft dia. 
motor (kw) 
motor r.p.ra. 
governor type 
governor rope dia. 

DRAWING RBP: 
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SECTION 6 - MACHINERY AND SHEAVE BEAMS, SUPPORTS AND FOUNDATIONS 

6.1 F l o o r s , Beams and Supports Required 

L i f t machinery and sheaves s h a l l be so supported and maintained i n place 
as to e f f e c t i v e l y prevent any part from becoming loose or d i s p l a c e d under 
the c o n d i t i o n s imposed i n s e r v i c e i n c l u d i n g earthquake. (See Rule 2.2) 

Supporting beams, i f used, s h a l l be of s t e e l , r e i n f o r c e d concrete or 
pre s t r e s s e d concrete. Beams are not req u i r e d under machines, sheaves and 
machinery or c o n t r o l equipment which are supported on f l o o r s provided such 
f l o o r s are designed and i n s t a l l e d t o support the load imposed thereon. 

6.2 Loads on Machinery and Sheave Beams, F l o o r s or Foundations and t h e i r 
Supports 

6.2.1 Overhead Beams, F l o o r s and t h e i r Supports Located D i r e c t l y over 
L i f t w e l l . Overhead beams, f l o o r s and t h e i r supports s h a l l be designed f o r 
not l e s s than the f o l l o w i n g loads. 

(a) The load r e s t i n g on the beams and supports which s h a l l i n c l u d e the 
complete weight of the machine, sheaves, c o n t r o l l e r , governor and 
any other equipment together w i t h that p o r t i o n , i f any, of the 
machine-room f l o o r supported thereon. 

(b) Twice the sum of the tensions i n a l l wire ropes passing over 
sheaves or drums supported by the beams, wi t h the ra t e d load i n 
the c a r . 

NOTE: The tensions are doubled to in c l u d e impact and a d d i t i o n a l 
s t r e s s e s due to a c c e l e r a t i o n and d e c e l e r a t i o n . 

6.2.2 Foundations, Beams and F l o o r s f o r Machinery and Sheaves not Located 
D i r e c t l y over the L i f t w e l l . For machines and sheaves lo c a t e d below or at 
the s i d e s of the l i f t w e l l , the foundation f o r the machine and sheave beams 
and t h e i r supports s h a l l be designed to withstand the f o l l o w i n g loads: 

(a) The foundation s h a l l support the t o t a l weight of the machine, 
sheaves and other equipment, and the f l o o r i f any. 

(b) The sheave beams and the foundation b o l t s s h a l l withstand twice 
the v e r t i c a l component of. s t a t i c t e nsion i n a l l runs of the h o i s t 
ropes passing over sheaves or drums on the foundations or beams, 
l e s s the weight of the machine or sheaves. 

(c) The sheave beams and the foundation b o l t s s h a l l withstand a 
h o r i z o n t a l component, i f any, of twice the s t a t i c t e n s i o n i n a l l 
runs of the h o i s t ropes passing over sheaves or drums on the 
foundation or beams. 

(d) The foundation s h a l l withstand twice any upward f o r c e or 
ov e r t u r n i n g moment developed by the s t a t i c t e nsion i n a l l runs of 
the h o i s t ropes passing over sheaves or drums on the foundation or 
beams. 
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6.2.3 Design of Machinery and Sheave Beams or F l o o r s and t h e i r Supports. 
These s h a l l comply w i t h the appropriate design codes l i s t e d below: 

NZS 4203 Code of P r a c t i c e For General S t r u c t u r a l Design and 
Design Loadings f o r B u i l d i n g s . 

NZS 3404 Code of P r a c t i c e For Design of S t e e l S t r u c t u r e s . 

NZS 3103P —Code of P r a c t l c o f o r nolnforcod Concrete Design. 

NZS 3101 The design of concrete s t r u c t u r e s . 

The I n s p e c t i n g Engineer Surveyor s h a l l be supp 1 i e d j j i t i r a c e r t i f i c a t e 
s t a t i n g that the design and c o n s t r u c t i o n o faJJ--t?ains and f l o o r s which 
d i r e c t l y support machines, sheave o v e x ^ J h l c h h o i s t ropes or governor ropes 
pass, or c o n t r o l equipment etc^<^5liTplies f u l l y w i t h NZS 4203 and the 
relevant design c o d e s ^ i i s l S i d i n Rule 6.2.3 (see a l s o Rule 2.2). 

I f r e q t w S t e d by the Inspecting Engineer Surveyor complete plans and 
s p t f g t f l c a t l o n o f o r these-beams-and f l o o r s s h a l l a l s o be-supplied. 

6.4 Securing of Equipment to the Supporting S t r u c t u r e s 

The fastenings used to a t t a c h equipment, (except guide r a i l brackets which 
are covered s e p a r a t e l y under s e c t i o n 20) to the supporting s t r u c t u r e s h a l l 
be designed to withstand seismic forces due to a c c e l e r a t i o n s of 1.5 g 
( r i g i d l y mounted), 2.5 g ( f l e x i b l e , snubbed) and 4.0 g ( f l e x i b l y mounted). 

Connections between l i f t machine and l i f t machine beams and between 
machine beams and t h e i r supports or between l i f t machine and the f l o o r 
(where b o l t e d d i r e c t l y ) , s h a l l be designed f o r the o v e r t u r n i n g and bending 
moments induced i n the h o l d i n g down b o l t s themselves. S p e c i a l a t t e n t i o n 
must be p a i d where a n t i - v i b r a t i o n mounts are f i t t e d . 

The s t r e s s e s i n the equipment and the fastenings s h a l l not exceed the 
s t r e s s e s i n the appropriate New Zealand standard f o r the p a r t i c u l a r m a t e r i a l . 

6.5 B o l t s , studs and washers f o r Supporting and Overhead Structures', Car 
Frames, counterweights and Guide R a i l Supports 

6.5.1 General. The maximum p e r m i s s i b l e t e n s i l e s t r e s s e s and safe working 
loads f o r b o l t s and studs s h a l l be those s p e c i f i e d i n NZS 3404 - Code of 
P r a c t i c e f o r Design of S t e e l S t r u c t u r e s . 

There s h a l l be s u f f i c i e n t unthreaded length of b o l t to pass through the 
j u n c t i o n of components being fastened together, or the shear s t r e s s 
c a l c u l a t i o n s s h a l l be based on the area of the b o l t at the root of the 
thread. 

6.5.2 Minimum S i z e of B o l t s . The minimum nominal diameter of b o l t s used 
for the s t r u c t u r a l connections s h a l l be 12 mm. 

6.5.3 Washers. B e v e l l e d washers s h a l l be provided f o r a l l b o l t heads and 
nuts where the s e a t i n g would otherwise not be normal to the a x i s of the 
b o l t . Where nuts are l i a b l e to work loose, s p r i n g washers, lock nuts or 
other approved l o c k i n g devices s h a l l be used. 
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6.6 C a l c u l a t e d D e f l e c t i o n s of Machinery, Sheave and H i t c h Beams and t h e i r 
Supports 

The c a l c u l a t e d d e f l e c t i o n s of machinery and sheave beams and t h e i r 
immediate supports under s t a t i c load s h a l l not exceed 1/1666 of the span. 

6.7 s t r e n g t h of B u i l d i n g C o n s t r u c t i o n 

The supporting s t r u c t u r e of a l i f t , whether i t forms part of a b u i l d i n g 
c o n s t r u c t i o n , or i s f r e e standing, s h a l l comply w i t h the appropriate design 
code or codes l i s t e d i n Rule 6.2.3. 
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SECTION 7 - MACHINE ROOMS 

7.1 C o n s t r u c t i o n 

Machine rooms s h a l l be enclosed spaces independent of other areas i n the 
bui l d i n g . a n d s h a l l have a f i r e r e s i s t a n t r a t i n g of not Icon than that 

-...„>.---. req u i r e d f o r the l i f t w e l l (see Rule 1 2 . 1 ) . — k i H s h a l l be p i e r c e d o n l y to 
the extent necessary f o r running c l e a r a n c e s r e q u i r e d by the l i f t equipment 
(see H89 1900-Chapter 5 ) . o»v* f o r +V\«. p»vs3^« ©p Se<-uic-e% . 
furc ratios o( SKatl comply u«fW tWe ,-uoVti«»*vV. o f K Z & C C-2> -
7.2 Equipment In Machine Room 

The d r i v i n g machine c o n t r o l mechanism and a l l p a r t s of the equipment of a 
l i f t (other than those p a r t s which must n e c e s s a r i l y be placed elsewhere to 
perform t h e i r f u n c t i o n e f f e c t i v e l y ) s h a l l be housed i n the machine room. 

P i p i n g , conduit ducts or other equipment not a s s o c i a t e d w i t h the l i f t 
i n s t a l l a t i o n s h a l l not be i n s t a l l e d i n a l i f t machine room ( i n c l u d i n g 
secondary f l o o r or sheave room), except where f o r f i r e p r o t e c t i o n reasons an 
automatic f i r e s p r i n k l e r system i s I n s t a l l e d . The l i f t i n s t a l l a t i o n must 
then comply w i t h the requirements of Rule 25.7. 

Where the l i f t machinery and c o n t r o l equipment are not l o c a t e d at the top 
of the l i f t w e l l , a separate machine room complying w i t h the requirements of 
t h i s S e c t i o n s h a l l be provided. T h i s requirement i s a l s o to be a p p l i e d as 
fa r as i s p r a c t i c a b l e when the machine room I s p o s i t i o n e d adjacent to the 
l i f t w e l l . Demountable f i r e r a t e d p a r t i t i o n s are acceptable i n t h i s r espect, 
p r o v i d i n g they comply w i t h Rule 7.1. 

7.3 L i m i t a t i o n s t o the Use o f the Machine Room 

A machine room s h a l l not be used f o r purposes other than those connected 
w i t h the l i f t and s h a l l not be used as a means of g a i n i n g access to any 
other part of the b u i l d i n g . No m a t e r i a l of any d e s c r i p t i o n s h a l l be s t o r e d 
I n a machine room, w i t h the exception of spare p a r t s f o r l i f t machinery. 

W s -fe> WVackifte- feoM> *># 
7.4 Machine Room Entrances 

Poors H 
7.4.1 Doors and Locking of Machine Rooms. A l l entt 
«waM-heflW-ar-rt««F--eB4»4i>9^ mm and minimum.-width 600 

i t h a d o o r . — The design- and shapayCf-the door and 
t h i s c l e a r opening.—3u«h door»*sha11 be provided 

w i t h a n i g h t type l a t c h that can be opened from without only by the use of 
the key and s h a l l not r e q u i r e a key t o open i t from w i t h i n the machine room. 

keys and 
door -being kept locked. I f the access 

to the machine room i s by way of an area c o n t a i n i n g other machinery or 
equipment a s s o c i a t e d w i t h the o p e r a t i o n of the b u i l d i n g , the machine room 
door s h a l l be of the s e l f - c l o s i n g and s e l f - l o c k i n g type. 

7.4.2 R e s t r i c t i o n s t o Persons E n t e r i n g Machine Rooms. The e n t e r i n g of 
f t machine rooms s h a l l be r e s t r i c t e d t o Engineer Purveyors and 

auth o r i s e d persons. The f o l l o w i n g n o t i c e i n permanent c h a r a c t e r s s h a l l be 
e x h i b i t e d i n a prominent p o s i t i o n adjacent to every machine room door; 

1-4-1 Signs . Mackm* /"cc*\ shall ki. r o ^ K f i f a c c p ^ ^ 
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ENTRY OF UNAUTHORIZED PERSONS PROHIBITED 

The word DANGER s h a l l be p r i n t e d i n 50 ran high l e t t e r s and the remainder 
of the n o t i c e i n l e t t e r s at l e a s t 25 mm high. 

The n o t i c e s h a l l be d i s p l a y e d i n such a manner that i t Is not obscured 
when the door I s i n the open p o s i t i o n . 

7.5 Means of Access to Machine Rooms . - , . , 

P l a t f o r m s . Walkways, Stairways and Ladders s h a l l be provided f o r access to 
every machine room from the top f l o o r served by the l i f t to the machine room 
f l o o r l e v e l . 

Headroom clearance not l e s s than 2000 mm s h a l l be provided/on s t a i r s , 
l a n dings, doorways and passageways. Where a beam or o t h e r / f i x e d o b j e c t Is 
v e r t i c a l l y above any part of a s t a i r t r e a d , the clearance of 2000 ton s h a l l 
be measured v e r t i c a l l y from the next tread above, t o the underside of such 
beam or other f i x e d o b j e c t . Where such f i x e d o b j e c t I s w i t h i n 230 mm, 
measured h o r i z o n t a l l y , from the nosing of the lowest/tread, the clearance of 
2000 mm s h a l l be measured v e r t i c a l l y above that nosing. 

where the machine room f l o o r Is not more than/1250 ram above or below the 
a d j o i n i n g f l o o r or roof s t r u c t u r e , and i s remote from the main access 
s t a i r s , an i n c l i n e d rung type ladder complying w i t h AS 1657 may be used. 

Where i t i s found i m p r a c t i c a b l e to provide s t a i r w a y s complying w i t h 
AS 1657, sta i r w a y s at an angle not exceeding 50 degrees and complying w i t h 
the f o l l o w i n g requirements may be used/ 

(a) The angle of i n c l i n a t i o n jot the sta i r w a y s h a l l not exceed 50 
degrees from the h o r i z o n t a l and the sta i r w a y s h a l l be not l e s s 
than 600 mm c l e a r width between the h a n d r a i l s . 

(b) The r i s e of a s t a i r 
250 mm. 

s h a l l be not l e s s than 220 nor more than 

(c) The height of r i s e s s h a l l not change unless an Intermediate 
p l a t f o r m n o t / l e s s than 600 mm i n length Is provided at the change. 

(d) The t r e a d / s h a l l have a n o n - s l i p surface which s h a l l be not l e s s 
than 20CKmm wide f o r open or c l o s e d s t a i r c o n s t r u c t i o n w i t h a 
minimum p r o j e c t e d tread of 175 mm. 

(e) Every stairway s h a l l be provided w i t h a s u b s t a n t i a l h a n d r a i l and 
m i d r a l l on both s i d e s where the stairway i s not constructed 
between adjacent w a l l s ; where the stairway i s so p o s i t i o n e d , one 
h a n d r a i l w i l l be acceptable. 

Such h a n d r a i l s h a l l be f i x e d at a convenient height but not l e s s 
than 760 mm nor more than 900 mm measured v e r t i c a l l y from the 
nosings, — . — — — 
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AS ft S i 

TABLE 3.3 
RECOMMENDED MINIMUM D I M E N S I O N S F O R 
TYPICAL COMPONENTS OF OLA KB RAILING 

! | 
Component . | Sfwf shapes • 1 

1 
mm 

— i • " ! 

Steel icfce 
(outside diameter) 

(See Rule 2.3) 
mm 

(actual Si'iCS) 
mm 

?B» 1 64 X €4 X 5 angle, j 48-3 90 x 90 

rtpreJJ J51 x 51 x. 5ansfc{ 33-7 70 y « 

intermediate membe 
Parallel to har.dr vertic. x 38 x 5 angle i 

50 x 5 flat j 
26-9 75 x 35 

Fce-tcat.. 100 x <5 
1 

100 X 25 

x varied during medication, (he neatest commercially available size should be seiet 

TABLE 3.4 
REG NDEB M A X I M U M SPACING 

FOR GUARD RAILING 

Sett; on of steel posts 
< 

1 
f 64 x 64 K 5 angle 

Bo) ted 

IS-3 O D pipe 3-2 mm tliick 

60-3 OD pipe 3 6 mm thick 

Method of fastening to provide a strength not thai that of toe 
(OTIS. 
. These spacings arc based on a projecting length of post extending f< om 

Wow standing level, and a material yield stress of 1 fPa wumv 
. The maximum recommended spacing is lirnii 

the top rail. 



S E C T I O N 4 , S T A I R W A Y S 

4.1 W I D T H \NTi A N G L E O F S L O P E . Stairways shall be not less 
Than 600 mm veen handrails. The angle of slope between the stiles 
and the horizoi. U be not Less than 26 5 and not more than 45 & 
(see Fig. 1.1). 

4.2 F L I G H T S . 

4.2.1 Shape. Stairways may be constructed ia straight Sights or in 
flights curved horizontally, i.e. curved in plan, and shall comply with the 

itrements of Rule 4.2.2 or 4.2.3, as appropriate. 

4.2.2 Straight Flights. The number of rises in any Sight of stairs shall 
not exceed 13, and where there is more than one flight adjacent fiighls shall 
he connected by a larding complying with the requirements of Rule 4.4. 
There shall be not more than 36 rises without a change of direction, except 
that where this provision cannot be met, other suitable means such as a 
barr.er or an increase hi the length of the landing to not less than 2000 mm 
shall be provided to prevent a person falling more than 36 steps. 

4.2.3 Curved Stairways. The radius to the centreline of the stairway 
shall be not less than 6CK) ram and the maximum width of a carved stairway 
shall be 750 mm except where the radius of the stairway exceeds 3000 ram. 
The dimensions of rises and treads measured at the centreline of the stairway 
shail conform to the dimensions specified in Rule 4.3.3 (see Fig. 4 .0 

The number of rises in any flight of a curved stairway should not ex­
ceed IS without the provision of an. intermediate landing. More rises may 
be incorporated if this recommended maximum would cat.se a landing o 
stairway access to be situated in close proximity to a potentially dangerous 
location, e.g. over a valve pit on a flammable liquid storage tank. Whe e 
there is more than one flight, adjacent flights shall be connec?ed by a ; inding 
complying with the requirements of Rule 4.4. 

STAIRS. 

4.3.3 Design Loading. Stairways and integral h ., shall be tie 
for the dead load of the struct- s a supcrfmpc--. hve load of 2 .-
uniformly distributed. Where t irs are likely to loaded in t 
the above requirements the desi,. i loading shall i -cd on i 
jjicrtts of AS 1170, Part I. 

Treads shall be designed for a distributed 1 6 of 2 2 k N u met: ; 
of tread width or a concentrated load of 1 kb... whichever ;oad produce 
the more adverse effect. 

4.3.2 Materials and Construction. The material: 
details shall comply with the requirements of Rul< 



iS 1657—1S74 Id 

diut 6M Rim Maximum width J5Q rwn 

Fig. 4.!. M S N t M U M D i K t N S t O N S F D R C U R V E D S T A I R W A Y S 

43 y Rises and Treads. The surface of every tread shall extend ac: 
rh< width of the stairway and shall be slip-resistant. Rises . 
shall conform to the following dimensions wiihin a tolerance of : 

(a) Al l i and all ted treads (i.e. horizontal distances between 
no ; f adjact ads) in the same flight of stairs shall be of 
untl 'irtensto^ 

fb) Each rise shall be not less than 150 nor more than 220 mm. 
Each projected tread shall be not less than 215 mm nor more 

of the rise and proje ed tread in millit tetres 
shall be not less than 45 000 nor more than 48 000. 

fe [Tie • nua! tread, shall! be sol le 
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Sin riser 

Fig. 4.2. RISE, P R O I F C T E D T R E A D A N D A C T U A L T R E A D 

2 1 5 : 2 0 240 2S0 
PROJECT f t i Tl 

N o t e : The combination of dimensions of projected tread and rise should be s; 
their lines intersect in the shaded area, i.e. the product of tread x rise must be 
than 45 000 n-ar more than 48 000. For example, for a 350 n u n tread . 
rise wou!d lie between ISO and 192 mm, and for a 170 m m rise a suit-bio t? 
be betvvoca 2 to and 2S0ir.ni. Maximum slope lor a stairway is A:-" and min ion . 
26-5*. The diagram also shows slope fines in 1° increments from 27° to- 44* an-.! i 
the range of danccsioas applicable to a given slope. 

Fig. 4.3. STA'RWAY R I S K A N D TREADS 
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I 43.4 Minimum Vertical Clearance. Unless approved by the Stat 
Authority the head clearance shall be not less than 2000 mm measure 
vertically from the nosing of the tread. 

4.4 LANDINGS. Landings at points of access to the stairway, and any 
intermediate landing in the stairway shall be designed and constructed in 
accordance with the requirements for the iloors of platforms and walkways 
prescribed in Rule 3.3 and with the following: 

, fa) The length and width of the landing shall be not less than the 
width of (he stairway. 

(b) The landing shall have a minimum vertical clearance of not less 
than 2000 mm. 

(c) In addition to the requirements of (a) and (b) above, every access 
landing shall provide standing space of at least 600 mm clear of 
cross traffic or door swing. 

4.5 G U A R D RAILING. Except where there is a permanent structure 
ss specified in Rule 3.2 not more than 100 mm from the stairway stile, 
every stairway or stairway landing shall be provided on any exposed side 
with guard railing complying with the requirements of Rule 3.4, except 
that the provisions of Rule 3.4.4 shall apply only to landings. 

, 4.6 HANDRAIL. 

4.6.1 Provision of Handrails. Every stairway shall be provided with 
at least one handrail which shall have a smooth continuous surface tbrough-

I out the Jcngtb of each stairway flight. Where the width, of the stairway 
I exceeds 1000 run. a handrail shall be provided or> each side. 

!
Handrails not more than 750 mm apart are also required on both sides 

of curved stairways where the radius to the centreline of the stairway i 
, 2000 mm or less. 

4.6.2 Loads oa Handrails. Each handrail shall be designed to with­
stand each of the following loads acting separately: 

(a) A horizontal force of 550 N applied outward at the centre of the 

fb) A vertical force of 550 N applied downward at the centre of the 
span. 

4.6.3 Di;tensions and Clearance. Notwithstanding the above rule: 
4.6.1 and 4.6.2, a tabular handrail shall be of not less than 30 r im outside 
diameter ar.o a timber handrail shall be dressed to not 'ess than '. 
acfj;! size. 

' to the angle of slept: c: 
and the height measured vertically above the nosing of she tread shall be 

! not less tha 800mm n< i .re than 1000mm. 

of the hand along its uppei ce and there shall be 
of net less than 60 mm. 
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SECTION 5. FIXED LADDERS 
5.1 DESIGN L O A D I N G . Every ladder and it: ' :ng shall be desi$ 
to withstand\ live load of 1 fcN or, alternative!; i number of live load 
units of 1 kNXthe number of units and their spacing being in accordance 
with the anticipated usage of the ladder. Timber ladders shall comply wit! 
the requiremer.tsXof Ru5e 2.6, 

5.2 CLEARANCES. Clearances between the ladder and all it 
objects not being part of the ladder installation, when measured as shown 
in Figs 5.1, 5.2, 5.3,>5.4 and 5.5 shad be not less than the following: 

(a) from the cenVe of the rang to the nearest permanent object at 
the back, 200 nun. From the nosing of the tread in step-type 
ladders. 150 mm. 
In front, measuredVnormal to the slope of the ladder, 750 mm 0 ) 

than c. eps '£& when the ladder is vertical or inclined at not 
to the horizontal, iacteasing proportionately t 
the slope of She !adder\ 60 degrees to the horizontal 

(c) 

(d) 

At the sides, 450 mm frcmn the 
as provided in (d) below Where app 
Authority the 450mm may\be reduced 
From a line drawn from theWile, or 
for individual-rung type ladders, at :• 
135 degrees to the front of theVrcat 
5.1. The hand clearance 
(sec Fig. 5.1). 

Notwithstanding the above, 
the minimum clearance dimensions specified 
be modified in accordance with the provi 

mm n u n 

1 
2CD mm 

r 

l b 

so-ioac 
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of the hand along i t s upper s u r f a c e , and there s h a l l 
c l earance of not l e s s than 65 ran around the hanjjtal-r:' H a n d r a i l s 
s h a l l be continuous on s t a i r w a y s , landings-ana'platforms. 

( f ) A l l p l a t f o r m s from which 
mm or more, s h a l l be, 
h i g h . 

Set could f a l l a d i s t a n c e o f 2000 
w i t h toe boards not l e s s than 100 n 

<9) i t s of s t a i r s over 5000 mm s l a n t height s h a l l be provided w i t h 
intermediate landlngo. 

7.5.2 Access Across Roofs. Where passage over a roof i s necessary to 
reach the means of access t o machine rooms or machinery spaces, the 
f o l l o w i n g requirements s h a l l apply. 

(a) Where access i s across r o o f s , walkways complying w i t h AS 1657 
s h a l l be provided, except where the roof has been designed as a 
p u b l i c area. 

(b) Where the walkway i s over any roof having an unprotected parapet, 
the walkway s h a l l be provided on both s i d e s w i t h h a n d r a i l s 
complying w i t h AS 1657. 

7.5.3 U i g h t l n g of Stairways, Walkways, e t c . Stairways, walkways, 
c o r r i d o r s and any access to machine rooms s h a l l have a r t i f i c i a l i l l u m i n a t i o n 
a v a i l a b l e at a l l times. 

Stairways s h a l l be provided w i t h i l l u m i n a t i o n not l e s s than 75 l x , and 
walkways and c o r r i d o r s w i t h not l e s s than 20 l x . The i l l u m i n a t i o n s h a l l be 
c o n t r o l l e d from both ends by e i t h e r a two-way s w i t c h , or by r e l i a b l e 
time-delay s w i t c h i n g at both ends w i t h an adequate time-delay. 

7.6 Headroom i n Machine Rooms 

Where a f a l s e f l o o r or e l e v a t e d walkway i s provided the minimum headroom 
of 2000 mm s h a l l be measured from the walking s u r f a c e o f such a s t r u c t u r e . 

There s h a l l be s u f f i c i e n t height i n every machine room t o enable any 
p o r t i o n of the machinery or apparatus to be r a i s e d c l e a r f o r d i s m a n t l i n g and 
i n no case s h a l l the c l e a r height from the top of the d r i v i n g sheave t o the 
underside of the l i f t i n g beam be l e s s than one metre. 

The minimum headroom from the machine room f l o o r s h a l l be 2000 mm. t h i s 
clearance s h a l l be over any area that i s n e c e s s a r i l y used f o r access to 
equipment, and s h a l l be measured t o any f i x t u r e s or p r o j e c t i o n s which may be 
present, e.g. monorails, l i g h t i n g f i x t u r e s , ducts, f i r e d e t e c t o r s . 

7.7 Machine Room equipment - A c c e s s i b i l i t y and Clearance 

7.7.1 General. The machine room s h a l l be o f such s i z e as w i l l a f f o r d 
e f f e c t i v e access and working space f o r the purpose of I n s p e c t i o n and 
maintenance of any machine and equipment l o c a t e d t h e r e i n , and f o r any 
d i s m a n t l i n g necessary f o r r e p a i r s . 

7.7.2 Clearance Between Machine W a l l s . On at l e a s t two s i d e s of the 
machine there s h a l l be a minimum of 600 mm between any p a r t o f the machine 
and an adjacent w a l l . 
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Where there i s any part of the machine that r e q u i r e s adjustment, 
maintenance or i n s p e c t i o n on e i t h e r or both the other two s i d e s o f the 
machine, a c l e a r accessway at l e a s t 380 mm wide s h a l l be provided to and 
between any w a l l or column or any p o r t i o n of the b u i l d i n g s t r u c t u r e , and the 
item r e q u i r i n g adjustment. Such accessway may be a t t a i n e d by a decking 
provided at bedplate l e v e l . 

Mie i n s p e c t i n g Engineer--6wveyor—may-per^t~smaA^w--e^«a*ane^s-^-pf«v4ded-
howevcr thallHlhere s h a l l be at lean t s u f f i c i e n t access to permit removal and 
replacement of the thr u s t bearing of a geared machine. 

MOTB3 'S 
Accessways to equipment i n machine room. A c l e a r accessway at 

•7.7.3 l e a s t 450 mm wide s h a l l be provided from the machine room door 
entrance t o the machine, c o n t r o l l e r , c i r c u i t - b r e a k e r , motor 
generator and f l o o r c o n t r o l l e r or s e l e c t o r . 

A c l e a r accessway at l e a s t 380 mm wide s h a l l be a v a i l a b l e to any 
main c u r r e n t o v e r t r a v e l s w i t c h , governor, o r j u n c t i o n box f o r 
t r a v e l l i n g c a b l e s . (See Rule 24.11). 

Ji< c l e a r a n c e adjacent t o equipment i n machine room. The c l e a r space 
•7.7.4 a v a i l a b l e adjacent t o equipment s h a l l be: 

(a) F l o o r c o n t r o l l e r or selectors-1000 mm at the accessway 
t h e r e t o and 380 mm on two other s i d e s . I f the accessways t o 
other equipment pass the f l o o r c o n t r o l l e r or s e l e c t o r , 450 
mm should be provided at that s i d e . 

(b) Motor generators - 450 mm f a c i n g the commutator and 450 mm 
on one s i d e , e i t h e r of which may in c l u d e the approach 
access. (See a l s o Note 3 ) . 

(c) Main current o v e r t r a v e l s w l t c h - I f the o p e r a t i n g handle i s 
not on top of the main current o v e r - t r a v e l s w i t c h or does 
not face i n t o the accessway a 180 mm clearance s h a l l e x i s t 
on the handle s i d e . 

I f the on l y access to a governor or machine adjustment i s 
past a main c u r r e n t o v e r t r a v e l s w i t c h , 380 mm clearance 
s h a l l e x i s t on that s i d e of the s w i t c h . 

(d) J u n c t i o n box f o r t r a v e l l i n g cables - 450 mm at the fro n t of 
the j u n c t i o n box. 

(e) Governors-

( i ) Pawl type-380 mm at accessway s i d e and 180 ram at two 
other s i d e s . I f the on l y access t o a main current 
o v e r t r a v e l s w i t c h or machine adjustment i s past t h i s 
type of governor, 380 mm clearance s h a l l e x i s t at that 
s i d e of the governor. 
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( i i ) F l y b a l l type-480 nun f a c i n g accessway. 380 mm on rope 
g r i p jaws s i d e and 180 mm on one other s i d e . I f the 
only access t o a main current o v e r - t r a v e l s w i t c h or 
machine adjustment i s past t h i s type of governor, 
450 mm cle a r a n c e s h a l l e x i s t at that s i d e o f the 
governor. 

Access to brush gear. Convenient access s h a l l be provided f o r 
I-7-5 I n s p e c t i o n and maintenance o f brush gear. There s h a l l be a 

minimum clearance of 230 mm between any w a l l or f i x e d equipment 
and the nearest p a r t of the brush gear of any l i f t machine, 
d r i v i n g motor or generator. 

7.8 Loading on Machine Room F l o o r s ( I n c l u d i n g P latforms and Secondary 
F l o o r s ) 

A metal, or concrete f l o o r s h a l l be provided i n the machine room. 

The f l o o r s h a l l be designed t o c a r r y a u n i f o r m l y d i s t r i b u t e d l i v e load of 
not l e s s than 5 kPa over the whole area and a concentrated load of 6.7 kN on 
any square of 0.3 m s i d e . Such f l o o r s h a l l be capable o f s u s t a i n i n g any 
other load which may be imposed on i t d u r i n g periods of normal o p e r a t i o n and 
dur i n g d i s m a n t l i n g or r e p a i r of the l i f t machine. I n c l u d i n g those o f Rule 
6.2.1 where a p p l i c a b l e . 

Where a f a l s e f l o o r or el e v a t e d walkway i s provided i t s h a l l have a 
n o n - s l i p f i n i s h . The m a t e r i a l s h a l l be of a n o n - d e t e r i o r a t i n g type or s h a l l 
be t r e a t e d to r e s i s t d e t e r i o r a t i o n by r o t t i n g , c o r r o d i n g e t c . 

7.9 Hatches In Machine 

Hatches s h a l l be provided i n the f l o o r or w a l l of the l i f t machine r o o m e r i+s, 
;soc«ftVW the top of the l i f t w e l l to permit the removal of machinery f o r maintenance 

and/or replacement. 

Hatches i n machine rooms s h a l l comply w i t h the f o l l o w i n g requirements: 
^iNiK««-u«if' pro.e.+ic».t -

(a) Covers s h a l l be hinged; p r o v i d e d however that wher 

lng—Engineer~0uiveyoi. 

Loose or detachable covers of s i n g l e or m u l t i p l e panel 
c o n s t r u c t i o n which could be dropped d i a g o n a l l y through the hatch 
opening may be used, provided that hinged metal s a f e t y guards 
designed t o s u s t a i n a f a l l i n g cover are i n s t a l l e d immediately 
under such loose s e c t i o n s . 

weighs mora th 
mechanical- l i f t i n g equipment i s supplied the 

(b) Where a l i f t i n g beam i s not provided d i r e c t l y above the hatch or 
hatches, removable covers s h a l l not exceed 70 kg unless 
a l t e r n a t i v e mechanical means f o r l i f t i n g are provided. 
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(c) Hatches s h a l l have f l u s h covers so designed and supported that 
they can c a r r y a u n i f o r m l y d i s t r i b u t e d l i v e load o f 5 kPa over the 
whole area. 

(d) Hinges and l i f t i n g attachments s h a l l be arranged to e l i m i n a t e 
t r i p p i n g hazards, e i t h e r by f l u s h i n g w i t h i n 3mm, or by s p l a y i n g or 
f a i r i n g . 

(e) Hatch covers s h a l l have s u i t a b l e means of l i f t i n g , such as eyes, 
r i n g s , or keys, and s h a l l be s i t u a t e d c l e a r o f any access door. 

( f ) When s i t u a t e d near an access door s u i t a b l e guarding s h a l l be 
provided when the hatch i s open. Th i s guarding, where 
p r a c t i c a b l e , s h a l l be an i n t e g r a l part of or an e x t e n s i o n of the 
hatch cover. <2uo.«~<Awvg s h * H ce«v»p^ u j i t V ig^ac . 

(g) A l l hatch covers, other than concrete, s h a l l be secured In the 
c l o s e d p o s i t i o n when not i n use. 

(h) C e i l i n g s and w a l l s or p a r t i t i o n s below hatches s h a l l be arranged 
to g i v e c l e a r access t o the top f l o o r served by l i f t s . 

7.10 P r o t e c t i o n of F l o o r Openings 

Openings f o r ropes through machine room f l o o r s , secondary f l o o r s and 
platforms s h a l l be as s m a l l as p r a c t i c a b l e and s h a l l be f i t t e d w i t h coamings 
having a height not l e s s than 50 mm. 

7.11 D i f f e r e n c e i n F l o o r L e v e l s In Machine Rooms 

avoided wherever p r a c t i c a b l e . Where there Is an unavoidable d i f f 
l e v e l , the f o l l o w i n g s h a l l apply: 

ence i n 

(a) 

(b) 

For d i f f e r e n c e s i n l e v e l between 300 
be provided. 

fid 600 mm, a step s h a l l 

For differences i n JLejAefexceeding 600 mm but not exceeding 1500 
mm, a guard r a i l i n g and a ladder or steps i n accordance w i t h AS 
1657 shaLWieprovided. 

(cL For d i f f e r e n c e s i n l e v e l of 1500 mm or more, a guard r a i l i n g and a 

7.12 Machine Room Stop Switch 

A stop s w i t c h complying w i t h Rule 26.7 s h a l l be lo c a t e d i n a convenient 
p o s i t i o n adjacent to or on any equipment or machinery w i t h moving p a r t s that 
may cause i n j u r y to a person, such as a l i f t machine, motor generator, or 
f l o o r s e l e c t o r , i f such equipment i s : 

(a) i n a secondary f l o o r space; or 

(b) w i t h i n any area whose f l o o r i s more than 600 mm above or below 
the f l o o r on which a person would stand t o operate the 
c i r c u i t - b r e a k e r . 

Such a stop s w i t c h s h a l l be c l e a r l y marked and connected In the c o n t r o l 
c i r c u i t of the equipment or machinery f o r which I t i s r e q u i r e d . 
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IE a c o n t r o l - c i r c u i t stop s w i t c h i s provided under t h i s Rule f o r a motor 
generator s e t . and i f the motor generator set i s out of s i g h t o f the 
c i r c u i t - b r e a k e r , the f o l l o w i n g n o t i c e s h a l l be mounted adjacent to the 
sw i t c h : 

THIS SWITCH DOES NOT ISOLATE THE ELECTRIC SUPPLY. SECURE 
CIRCUIT-BREAKER OPEN BEFORE WORKING ON THE EQUIPMENT. 

7.13 P l a t f o r m s (other than Machine Room F l o o r s ) A f f o r d i n g Access to 
Overhead Sheaves and other Equipment 

7.13.1 Access t o Sheaves, Dead-ends and other Equipment above L i f t w e l l s . 

7.13.1.1 L i f t Machine Above L i f t w e l l . Where the l i f t machine i s above 
the l i f t w e l l , the f o l l o w i n g p r o v i s i o n s s h a l l apply: 

(a) For the l u b r i c a t i o n of sheaves, safe and convenient access t o the 
l u b r i c a t i o n point s h a l l be a v a i l a b l e from the machine room, 
secondary f l o o r or a p l a t f o r m unless the l u b r i c a t i o n point i s 
w i t h i n safe reach from and not more than 2000 mm v e r t i c a l l y above 
the roof of the car or the car crosshead, as a p p r o p r i a t e , when the 
p l a t f o r m i s l e v e l w i t h the top landing. 

(b) For the adjustment of dead-end anchorages of m u l t i p l e - r o p e l i f t s , 
s a f e and convenient access s h a l l be a v a i l a b l e from the machine 
room, secondary f l o o r or a p l a t f o r m unless the a d j u s t i n g nuts are 
w i t h i n safe and convenient reach from and not more than 2000 mm 
above the roof of the car or the car crosshead, as ap p r o p r i a t e , 
when the counterweight i s f u l l y supported by i t s b u f f e r . 

NOTE: A s p r i n g b u f f e r I s not n e c e s s a r i l y f u l l y compressed when 
f u l l y s u p porting the s t a t i o n a r y counterweight. 

(c) For the r e p a i r and/or replacement of sheaves where the sheave i s 
not w i t h i n the machine room, secondary f l o o r or p l a t f o r m space, 
s p e c i a l bond-blocks, i n s e r t s or permanent brackets s h a l l be 
provided i n the l i f t w e l l f o r the support of temporary s t a g i n g as 
req u i r e d t o a f f o r d safe access f o r such work; provided however 
that such p r o v i s i o n i s not re q u i r e d f o r an overhead sheave that 
can be s a f e l y dismantled i n the machine room e i t h e r f o r a t t e n t i o n 
i n the machine room or f o r lowering down the l i f t w e l l . 

(d) For the replacement of ropes o f mu l t i p l e - r o p e d l i f t s , s p e c i a l 
bond-blocks. I n s e r t s or permanent brackets s h a l l be provided i n 
the l i f t w e l l f o r the support of temporary s t a g i n g , as required to 
a f f o r d safe access to dead-end anchorages, unless these are wholly 
a c c e s s i b l e from the machine room. 

7.13.1.2 L i f t Machine not Above L i f t w e l l . Where the l i f t machine i s not 
above the l i f t w e l l , a p l a t f o r m a f f o r d i n g a safe access t o sheaves, dead-end 
anchorages and other necessary equipment s h a l l be i n s t a l l e d above the 
l i f t w e l l I n a l l cases except ( i ) f o r underslung c a r s where the c e n t r e s of 
sheave shaEts and dead-end anchorages are not i n excess of 2300 mm from the 
uppermost landing served. (11) where the components of the governor gear 
can be s a f e l y accessed f o r r e p a i r and maintenance from the top of the car 
without the a i d of a d d i t i o n a l p l a t f o r m s . 
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Where sheave s h a f t centres and dead-end anchorages are more than 2300 mm 
above the upper-most landing served, a g a l l e r y , e i t h e r i n t e r n a l or e x t e r n a l 
to the w e l l and w i t h access t h e r e t o complying w i t h the re l e v a n t p a r t s of 
t h i s s e c t i o n , s h a l l be provided. When the overspeed governor i s not 
a c c e s s i b l e from t h i s access p l a t f o r m or g a l l e r y , an access door to the 
governor complying w i t h the f o l l o w i n g requirements s h a l l be provided: 

(a) The door s h a l l not be i n s t a l l e d i n the path of movement of any 
h o r i z o n t a l s l i d i n g door. 

(b) The door s h a l l provide a minimum c l e a r opening at 600 mm x 600 mm. 

(c) Where p r a c t i c a b l e the face of the door s h a l l be p a r a l l e l to the 
face of the governor sheave. 

(d) The door s h a l l be l o c a t e d so that the governor i s t o one s i d e of 
the opening, so as to provide a maximum clearance f o r working on 
the rope g r i p device o f the governor. 

(e) The door s h a l l be locked by a c y l i n d e r type lock which i s 
s e l f - l o c k i n g , and s h a l l be provided w i t h a contact connected i n 
the c o n t r o l c i r c u i t . P r o v i s i o n s h a l l be made to lock the doors 
s e c u r e l y before f i n a l contact i s made. In opening the door, the 
e l e c t r i c contact s h a l l be p o s i t i v e l y opened. 

( f ) The bottom of the opening s h a l l be l e v e l w i t h the base of the 
governor. 

(g) The c e n t r e l i n e of the governor s h a l l not be higher than 1500 mm 
from the nearest f l o o r or p l a t f o r m s u r f a c e . 

7.13.1.3 Devices above L i f t w e l l but not i n Machine Room. Platforms or 
f l o o r i n g , eg-^fchet—approved~aeeess~moans», s h a l l be provided f o r access to 
governors, f l o o r c o n t r o l l e r s , s e l e c t o r s , and s i m i l a r devices loca t e d above 
the l i f t w e l l s but not i n a machine room, except where such equipment can be 
s a f e l y accessed from the top of the car without the a i d of a d d i t i o n a l 
l a t f o r m s e t c . The requirements f o r access s h a l l comply w i t h the re l e v a n t 

f a r t s of t h i s s e c t i o n . 

t.13.2 Extent of P l a t f o r m or F l o o r i n g . The pl a t f o r m or f l o o r i n g s h a l l 
f i l l the e n t i r e l i f t w e l l when the c r o s s - s e c t i o n a l area of the l i f t w e l l Is 
9m2 or l e s s . When the c r o s s - s e c t i o n a l area of the l i f t w e l l exceeds 9m2, 
the p l a t f o r m s h a l l extend not l e s s than 600 mm beyond the general contour of 
the sheaves or equipment, and to the entrance t o the l i f t w e l l at or above 
the l e v e l of the f l o o r i n g . I t s h a l l be guarded on a l l s ldeo by-handga^tor-

p r e t o c t i o n (ooe Rule T I 1 0 ) I isu'iraWv, cy-WVcJedl bv, boJotenA o°«u{) l<-f,k<̂  
KJZ&C. R 

7.13.3 Means of Recess. S u i t a b l e means of access from o u t s i d e the 
l i f t w e l l s h a l l be provided to a l l p l a t forms and f l o o r i n g s . Such access 
s h a l l comply wherever p o s s i b l e w i t h Rule 7.4 and 7.5. 
Where access i s provided from w i t h i n a machine room to a secondary f l o o r 

and s t r u c t u r a l d i f f i c u l t i e s prevent a stair w a y being provided, a f i x e d rung 
type ladder, complying w i t h AS 1657 and i n c l i n e d at an angle of between 65 
and 75 degrees to the h o r i z o n t a l may be used provided that the f o l l o w i n g 
c o n d i t i o n s apply: 
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(a) The v e r t i c a l height from f l o o r to f l o o r does not exceed 2800 mm. 

(pi) i M A c l e a r space of 600 mm e x i s t s between the foot of the ladder and 
any equipment. 

(c) No o b s t r u c t i o n s h a l l be w i t h i n 760 mm of the foot of a ladder 
i n c l i n e d at 75 degrees, i n c r e a s i n g p r o p o r t i o n a t e l y to 960 mm f o r a 
ladder i n c l i n e d at 65 degrees. 

(d) Where equipment i s i n s t a l l e d i n c l o s e p r o x i m i t y t o the foot of the 
ladder, the emergency stop s w i t c h for such equipment s h a l l be 
loc a t e d adjacent t o the foot of the ladder. I n a l l cases, stop 
switches s h a l l be l o c a t e d i n a r e a d i l y a c c e s s i b l e p o s i t i o n . 

Thvs S pact, s ^ a l * be prox/ioW w r B " <xcca*% -fl-o-t OWQ»-JS tka gqiA»p»M4wt ka AflmjugtJ e f 
Where major equipment such as motor-geherator s e t s and f l o o r s e l e c t o r s are 

I n s t a l l e d i n H w - secondary f l o o r space ,1 A machinery hatch complying w i t h t*""H"»e 

Rule 7.9 
tafe & . f l o o r s , together w i t h s u i t a b l e l i f t i n g 

7.13.4 C e l l i n g Height of Secondary F l o o r s and Pl a t f o r m s . Platforms or 
secondary f l o o r s provided f o r sheaves and a u x i l i a r y equipment f o r a l i f t 
i n s t a l l a t i o n s h a l l have a c e i l i n g height of not l e s s than 1700 mm; beams 
p r o j e c t i n g from such c e l l i n g s h a l l have at l e a s t 1200 mm clearance from the 
f l o o r . 

However where there i s no governor i n the secondary f l o o r space, the 
c e i l i n g height s h a l l not be l e s s than 1370 mm, and the beams p r o j e c t i n g from 
such c e i l i n g , s h a l l have at l e a s t 1070 mm clearance from the f l o o r , 
otherwise a l t e r n a t i v e access s h a l l be provided. 

Where major equipment, such as a motor-generator, s e l e c t o r or f l o o r 
c o n t r o l l e r i s l o c a t e d i n a secondary f l o o r space, a minimum c e i l i n g height 
of 2000 mm s h a l l be provided where necessary f o r adequate s e r v i c i n g of such 
equipment. 

7.13.5 Sheave Rooms. Where rooms are provided f o r the s o l e purpose of 
housing sheaves and p o s s i b l y governor machinery, they s h a l l have a minimum 
c e i l i n g height of 1700 mm and a minimum door height of 1500 mm. Any beams 
p r o j e c t i n g from the c e l l i n g s h a l l have at l e a s t 1200 mm clearance from the 
f l o o r . 

7.13.6 Sheave Room (or Platform) Stop Switch. A stop s w i t c h complying 
w i t h Rule 26.7 s h a l l be provided i n a convenient p o s i t i o n adjacent t o 
sheaves that are locat e d i n a sheave room or a c c e s s i b l e from a p l a t f o r m . 

7.14 L i g h t i n g of Machine Rooms ( i n c l u d i n g Platforms and Secondary F l o o r s ) 

Permanent e l e c t r i c l i g h t s h a l l be provided i n a l l machine rooms and 
machinery space to i l l u m i n a t e the equipment e f f e c t i v e l y , i n c l u d i n g the f r o n t 
and rear of the c o n t r o l panel. The i l l u m i n a t i o n s h a l l be not l e s s than 200 
l x measured at f l o o r l e v e l and at a d i s t a n c e of 600 mm from any major 
o b s t r u c t i o n such as a machine or c o n t r o l panel. Switches f o r such l i g h t i n g 
s h a l l be i n s t a l l e d In the machine room i n an a c c e s s i b l e p o s i t i o n , convenient 
and adjacent to the entrance. When a machine room i s i l l u m i n a t e d by means 
of f l u o r e s c e n t l i g h t s , twin tube f i t t i n g s must be used. 
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7.15 P r o t e c t i o n of Machine Rooms ag a i n s t Weather 

Every machine room s h a l l be so l o c a t e d as to a f f o r d permanent p r o t e c t i o n 
against a l l weather. 

Any louvre type openings s h a l l be so constructed and p r o t e c t e d as t o 
prevent the i n g r e s s of d r i v i n g r a i n . 

7.16 General Purpose Power P o i n t i n the Machine Room 

At l e a s t one general purpose power p o i n t s h a l l be provided, c o n v e n i e n t l y 
l o c a t e d , i n each machine room. 

7.17 V e n t i l a t i o n o f Machine Rooms 

7.17.1 General. Every machine room s h a l l have permanent means of 
v e n t i l a t i o n , s u f f i c i e n t to ensure that an adequate volume of a i r , f r e e of 
palpable moisture, i s passed through the machine room i n an e f f e c t i v e l y 
d i s t r i b u t e d manner, to remove heat produced by the equipment and keep the 
temperature r i s e of the equipment w i t h i n designed l i m i t s , and t o ensure s a f e 
and r e l i a b l e o p e r a t i o n of the l i f t or l i f t s . 

7.17.2 Temperature L i m i t . The v e n t i l a t i n g means s h a l l be such as w i l l 
l i m i t the temperature, i n the working space of the machine room, t o a value 
not more than B°C above the shade temperature of the outdoor surroundings, 
having regard to the heat emission from l i f t machinery and a s s o c i a t e d 
equipment and conduction and s o l a r heat gain of the b u i l d i n g s t r u c t u r e . At 
no time s h a l l the temperature i n the machine room exceed 40°C. 

7.17.3 Na t u r a l V e n t i l a t i o n . Where a machine room i s v e n t i l a t e d by 
n a t u r a l means, any doors, windows, e t c . , that can be c l o s e d and any holes 
communicating between the machine room and l i f t w e l l s h a l l not be counted as 
v e n t i l a t i n g means. 

I f v e n t i l a t i o n panels are r e q u i r e d they may be of wire mesh. I f below a 
height of 2000 mm, such panels s h a l l be p r o t e c t e d by f i x e d louvres designed 
to r e s t r i c t the passage of a 13 mm diameter rod, or they s h a l l be p r o t e c t e d 
w i t h a f i r m l y supported crimped wire mesh of 12 mm x 2 mm diameter or i t s 
e q u i v a l e n t . 

7.18 Machine Room L i f t i n g Beams 

A beam or beams s h a l l be provided f o r l i f t i n g a l l machine p a r t s , the beam 
being adequately f i x e d and supported.—The p o s i t i o n i n g of the l i f t i n g beams 
-9haHr-be-as-fequlrod-by the l i f t contractor) w i t h at l e a s t one beam over a 
hatchway i n the f l o o r or running up t o a hatchway i n the w a l l of the machine 
room. 

The s p e c i a l area or areas designated f o r the temporary storage of 
machinery, e t c . , s h a l l be under the run of the l i f t i n g beam or beams. 

S u f f i c i e n t c learance s h a l l be allowed f o r f i t t i n g of the h o i s t and the 
h o i s t i n g of any of the machine components that may need maintenance or 
r e p a i r . 
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SECTION 8 - MACHINES 

8.1 General 

L i f t machines s h a l l be of a type approved c o n s t r u c t i o n . 

8.2 Types of D r i v i n g Machines 

A l l d r i v i n g machine s h a l l be o f the t r a c t i o n type, provided however that 
drum machines may be used subject to the f o l l o w i n g c o n d i t i o n s : 

(a) They s h a l l not be provided w i t h counter-weights. 

(b) The r a t e d speed of the l i f t s h a l l not exceed 0.25 ra/s. 

(c) The l i f t t r a v e l s h a l l not exceed 15 ra. 

8.3 Assumed Loadings 

L i f t machine members i n bending, shear, tension and compression s h a l l be 
designed f o r the a c t u a l computed s t a t i c load coming upon them, w i t h rated 
load i n the l i f t c a r . Members subject t o t o r s i o n a l s t r e s s s h a l l be designed 
f o r twice the a c t u a l s t a t i c out-of-balance load w i t h r a t e d load i n the l i f t 
c a r , and s h a l l take adequate account o f the i n e r t i a f o r c e s a s s o c i a t e d w i t h 
the moving masses o f the l i f t system, 

8.4 Factors of S a f e t y 

The f a c t o r of s a f e t y used i n the design of d r i v i n g machines s h a l l be based 
on the l o a d i n g s p e c i f i e d i n Rule 8.3 and s h a l l be not l e s s than -

(a) 2 f o r s t e e l , based on y i e l d s t r e s s , i f e l o n g a t i o n i s 14 percent or 
more i n a gauge length of 50 mm; 2.5 f o r s t e e l , based on y i e l d 
s t r e s s , i f e l o n g a t i o n i s l e s s than 14 percent i n a gauge length of 
50 mm; 

(b) 2.5 f o r other d u c t i l e metals, based on the y i e l d s t r e s s ( I . e . 
those w i t h an e l o n g a t i o n of 14 percent or more i n a gauge length 
of 50 mm); 

(c) 5 f o r grey cast i r o n i n compression and 6 f o r grey cast i r o n i n 
t e n s i o n or bending, both f i g u r e s based on t e n s i l e s t r e n g t h . 

M a t e r i a l s of gear t e e t h s h a l l meet the s t r e n g t h requirements 
s p e c i f i e d i n Rule 8.9.2 

NOTE: The above f a c t o r s of s a f e t y provide f o r the abnormal and 
infrequent s t r e s s e s r e s u l t i n g from s a f e t y gear and b u f f e r engagement, 
which are i n c l u d e d i n the loadings s p e c i f i e d i n Rule 8.3. components 
designed w i t h these f a c t o r s of s a f e t y are normally considered t o have 
adequate reserve s t r e n g t h from the f a t i g u e aspect. 
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8.5 T r a c t i o n Sheaves and Drums 

8.5.1 M a t e r i a l s . Sheaves and drums s h a l l be of s t e e l or c a s t i r o n . The 
grooves of sheaves may be l i n e d w i t h other m a t e r i a l s , provided that i n the 
event of l i n i n g f a i l u r e the rope t r a c t i o n s h a l l comply w i t h Rule 8.15 

8.5.2 Grooving. The sheave or drum s h a l l have machined rope grooves and 
s h a l l be provided w i t h s u i t a b l e f l a n g e s i n compliance w i t h Rule 18.1. 

8.5.3 Diameter. The diameter of sheave or drum s h a l l comply w i t h the 
requirements of Rule 18.3. 

8.5.4 Overhung Sheaves. Where sheaves are overhung there s h a l l be -

(a) e f f e c t i v e means to r e t a i n the sheave on the s h a f t independent of 
r e l i a n c e on the f i t on the s h a f t ; 

(b) e f f e c t i v e means to prevent the sheave and/or ropes from c a r r y i n g 
away i n the event of breakage of the s h a f t or of any rope l e a v i n g 
the sheave; 

(c) e f f e c t i v e means to prevent the sheave moving more than two rope 
diameters i n the d i r e c t i o n of the load, i f the s h a f t f a i l s . 

8.6 B o l t s T r a n s m i t t i n g Torque 

B o l t s or other means used t o transmit torque between the d r i v i n g sheave 
and the gearing and t h e i r supports, s h a l l be t i g h t l y f i t t e d without p l a y . 
Set screws or threaded p o r t i o n s of b o l t s or screws s h a l l not be used t o 
transmit torque. 

8.7 Threads f o r Studs or Screws i n Tension 

Where i n t e r n a l screw threads are provided i n p a r t s of a l i f t machine, 
other than nuts, f o r studs or screws loaded i n t e n s i o n the minimum length of 
threads i n engagement s h a l l be as f o l l o w s : 

(a) i n s t e e l , the diameter of the screw or stud; 

(b) i n c a s t i r o n , 1.5 times the diameter of the screw or stud; 

(c) i n other m a t e r i a l s permitted by these Rules such length of thread 
i n engagement as w i l l ensure the f a i l u r e of the screw or stud 
before f a i l u r e of the i n t e r n a l thread. 

8.8 S h a f t s 

8.8.1 Strength. The t o r s i o n a l , bending or shear s t r e s s i n any s h a f t , 
each taken s e p a r a t e l y and not i n combination, s h a l l a f f o r d a minimum s a f e t y 
f a c t o r as s p e c i f i e d i n Rules 8.3 and 8.4. 

8.8.2 F i l l e t s . Where s h a f t s are stepped ( i . e . where there i s a change i n 
diameter), f i l l e t s s h a l l be provided so as t o minimise f a t i g u e e f f e c t s from 
excessive c o n c e n t r a t i o n of s t r e s s e s i n the s h a f t . 
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Where a shaft I s stepped t o a f f o r d an a b u t t i n g face f o r a b a l l or r o l l e r 
b earing, the f i l l e t provided s h a l l not be l e s s than the maximum p r a c t i c a b l e 
to accommodate the ra d i u s of the inner bearing race. 

A l l f i l l e t s s h a l l be smooth and f r e e from machining marks. 

NOTE; In the a p p l i c a t i o n of t h i s s e c t i o n , due regard must be given t o 
p r a c t i c a l experience i n the p r o v i s i o n of f i l l e t s t o counter f a t i g u e , 
p a r t i c u l a r l y f o r those s h a f t s having t o r s i o n a l s t r e s s e s i n combination w i t h 
a l t e r n a t i n g bending s t r e s s . 

where i t i s e s t a b l i s h e d that r e d u c t i o n o f s t r e s s c o n c e n t r a t i o n cannot be 
a f f e c t e d to a s u f f i c i e n t extent by means of f i l l e t s alone, the Ch i e f 
Engineer Surveyor may r e q u i r e compensating p r o v i s i o n s by i n c r e a s i n g the 
f a c t o r of s a f e t y of the smaller diameter p o r t i o n of the s h a f t or by other 
means. 

8.8.3 Keys. Keys and keyways s h a l l conform to the dimensions and f i t s 
l a i d down f o r p a r a l l e l keys i n BS 46, Pa r t 1, Keys and Keyways; provided 
however that where the dimensions s p e c i f i e d i n BS 46 are not a p p l i c a b l e i n 
any p a r t i c u l a r d e s i g n , keys and keyways may be made to other dimensions, 
provided a l s o that the keys are not mechanically i n f e r i o r t o those which 
would be used under BS 46 f o r the f o r c e s t o be t r a n s m i t t e d . 

Keyways s h a l l be so arranged as to stop short of any change i n diameter of 
s h a f t , so as t o avoid any c o n c e n t r a t i o n of s t r e s s . 

Keys s h a l l be so f i t t e d that they cannot work loose i n s e r v i c e . The 
length of the key and boss of any member t r a n s m i t t i n g torque s h a l l be 
adequate f o r the s t r e s s e s i n v o l v e d . 

Taper keys and taper p i n s s h a l l not be used f o r t r a n s m i t t i n g torque i n a 
l i f t machine. 

8.8.4 F i t . The f i t of a shaft i n a member r o t a t i n g w i t h i t s h a l l be an 
i n t e r f e r e n c e f i t type H7-t6 i n accordance w i t h the requirements of BS 4500, 
ISO L i m i t s and F i t s and AS 1654, L i m i t s and f i t s f o r Engineering. 

8.9 Gears 

8.9.1 M a t e r i a l . Worms and worm gears made of cast i r o n or brass s h a l l 
not be used i n l i f t machines. 

8.9.2 Design. A l l gears i n a l i f t machine s h a l l comply w i t h the 
requirements of AS B66 or BS 721 Worm Gearing, and AS 2938 or BS 436 Machine 
Cut Gears, A - H e l l c a l and S t r a i g h t spur, as ap p r o p r i a t e , provided that i n any 
case they s h a l l be designed i n s t r e n g t h f o r a minimum of twice the a c t u a l 
s t a t i c out-of-balance load on the machine, and s h a l l take adequate account 
of the i n e r t i a f o r c e s a s s o c i a t e d w i t h the moving masses o f the l i f t system. 

8.9.3 Gear-case O i l L e v e l . Means s h a l l be provided to a s c e r t a i n r e a d i l y 
the o i l l e v e l i n gear cases. 
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8.10 Bearings 

Gear cases s h a l l be provided w i t h s u i t a b l e j o u r n a l and thr u s t bearings. 
Medium and high speed bearings s h a l l be of the b a l l , r o l l e r , sleeve or other 
r e p l a c e a b l e type. B a l l and r o l l e r bearings s h a l l be arranged i n dustproof 
housings and p r o v i s i o n made f o r e f f e c t i v e l u b r i c a t i o n . 

Sleeve bearings having r i n g or ch a i n l u b r i c a t i o n s h a l l have ample 
r e s e r v o i r s provided w i t h d r a i n plugs and means f o r a s c e r t a i n i n g and l i m i t i n g 
the height of the o i l In the r e s e r v o i r . 

8.11 Brakes 

Every l i f t machine s h a l l be provided w i t h a brake that i s mechanically 
a p p l i e d and e l e c t r i c a l l y h e l d o f f and which s h a l l comply w i t h the f o l l o w i n g 
requirements: 

(a) No f r i c t i o n a l device s h a l l be interposed between the brake drum 
and t r a c t i o n sheave or winding drum. 

(b) The brake s h a l l be capable of stopping (without the a s s i s t a n c e of 
any other braking agency) and ho l d i n g the l i f t car w i t h 125 
percent of I t s rated load, from a t e s t speed not exceeding 110 
percent of the rat e d speed. 

(c) Brakes s h a l l have at l e a s t two brake shoes w i t h i n d i v i d u a l s p r i n g s . 

(d) Brake l i n i n g s s h a l l be of non-combustible m a t e r i a l and s h a l l be so 
secured t o the brake shoe that normal wear w i l l not weaken t h e i r 
f i x i n g s . 

(e) A toggle s h a l l not be used i n the normal o p e r a t i o n of the brake. 
Brakes s h a l l not be rel e a s e d i n normal o p e r a t i o n unless power i s 
a p p l i e d to the l i f t motor. 

( f ) When sp r i n g s are used t o apply brake shoes, such s p r i n g s s h a l l be 
i n compression and adequately guided and supported. The springs 
s h a l l be so designed and arranged t h a t , i n the event of f a i l u r e of 
a s p r i n g the brake w i l l s t i l l operate to a s i g n i f i c a n t extent. 
For g e a r l e s s machines the s p r i n g s s h a l l operate independently of 
one another. 

(g) No s i n g l e e l e c t r i c a l f a u l t , such as an ea r t h f a u l t or short 
c i r c u i t , nor r e s i d u a l magnetism s h a l l prevent the brake from being 
a p p l i e d when the power supply t o the l i f t motor i s i n t e r r u p t e d . 

(h) Any means f o r r e l e a s i n g the brake i n emergency s h a l l ensure the 
immediate r e a p p l l c a t i o n of the brake as soon as hand pressure i s 
re l e a s e d , (see Rule 26.3). 

( i ) A f t e r the brake s p r i n g s have been adjusted so that the brake stops 
the descending car when t e s t e d f o r compliance w i t h foregoing 
paragraph (b ) , a marker hole s h a l l be d r i l l e d behind the l o c k i n g 
nut, a f t e r the brake has been adjusted to hold at l e a s t 125 
percent of the rated load. The nut and lock nut s h a l l be on the 
s p r i n g s i d e of t h i s marker hole at a l l times. A s p l i t p i n s h a l l 
be provided i n the marker h o l e . 

MA156/08L8/1448M 



50. 

8.12 F l a t B e l t and Chain Dr i v e s 

F l a t b e l t and c h a i n d r i v e n machines s h a l l not be used. 

8.13 V-Belt D r i v e n Machines 

8.13.1 Speed. V - b e l t d r i v e n geared machines may be used provided the 
rated speed of the car does not exceed 1.75 ra/s. 

8.13.2 E l e c t r i c a l P r o t e c t i o n . A switch s h a l l be f i t t e d to the speed 
governor of a l i f t having a V - b e l t d r i v e n machine and s h a l l be so arranged 
that i t w i l l stop the l i f t i f the car exceeds the rat e d speed by more than 
20 percent i n e i t h e r d i r e c t i o n of t r a v e l ; provided however that such a 
sw i t c h i s not r e q u i r e d i f the t r a v e l i s 5.5 m or l e s s , and the machine has a 
s i n g l e s t a r t worm. 

8.13.3 Minimum Number of B e l t s . The minimum number of v - b e l t s In any 
d r i v e s h a l l be three. 

8.13.4 V - b e l t s and Sheaves. A l l V - b e l t s and sheaves s h a l l i n a l l 
r espects comply w i t h AS 2784 or BS 3790, Endless V - b e l t D r i v e s , and the 
power c o r r e c t i o n f a c t o r s h a l l be not greater than 0.5 

8.13.5 Guards. A l l V - b e l t s and sheaves s h a l l be e f f e c t i v e l y guarded 
against a c c i d e n t a l c o n t a c t . Such guards s h a l l be e a s i l y removed f o r 
i n s p e c t i o n of the b e l t s and sheaves. 

8.14 Maximum Speed 

The maximum speed of a l i f t machine s h a l l not exceed i t s r a t e d speed by 
more than 10 percent under normal working c o n d i t i o n s . 

8.15 Rope T r a c t i o n 

The f o l l o w i n g c o n d i t i o n s s h a l l apply w i t h respect to rope t r a c t i o n : 

(a) The d r i v i n g sheave grooves of a l l t r a c t i o n d r i v e n machines s h a l l 
provide adequate t r a c t i o n to the h o i s t ropes and i n p a r t i c u l a r so 
as to s a f e l y lower at f u l l speed the car loaded w i t h 125 percent 
ra t e d load and make a normal stop at the lowest landing w i t h 
n e g l i g i b l e rope s l i p ; a l s o , w i t h the empty car running up at f u l l 
speed, make a normal stop at the top landing without rope s l i p . 

(b) The t r a c t i v e e f f e c t between d r i v i n g sheave and h o i s t ropes s h a l l 
not be s u f f i c i e n t to enable the empty car or the counterweight to 
be l i f t e d , a f t e r the opposite member has landed and compressed i t s 
b u f f e r . 

Where lock-down compensation i s not used, the necessary l o s s of t r a c t i o n 
under the above c o n d i t i o n s may be demonstrated by d r i v i n g the machine at 
slow speed t o produce rope s l i p a f t e r the car and counter weight have been 
landed on t h e i r r e s p e c t i v e b u f f e r s . 

Where lock-down compensation i s used, no t e s t i s necessary. 
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B.16 Emergency Hand Winding 

D r i v i n g machines s h a l l be provided w i t h emergency hand winding f a c i l i t i e s , 
and w i t h brake r e l e a s e means as In Rule B . l l ( h ) , the hand winding means 
s h a l l be e i t h e r of the smooth d i s c type or i n t e r l o c k e d so as to I n t e r r u p t 
the c o n t r o l c i r c u i t i n one of the f o l l o w i n g ways: 

(a) By the mounting of the device on the machine. 

(b) By the removal of some part of the machine, t o a l l o w the device to 
be mounted. 
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SECTION 9 - TOP AND BOTTOM CLEARANCES FOR CARS AND COUNTERWEIGHTS 

9.1 Clearance at Bottom of Car 

When the car r e s t s on i t s stops or f u l l y compressed b u f f e r s there s h a l l be 
v e r t i c a l c l e a r a n c e s (see F i g s 9.1.1 and 9.1.2) at the bottom of the car a3 
f o l l o w s : 

(a) Mechanical c l e a r a n c e . The mechanical clearance s h a l l be not l e s s 
than 50 mm between any f i t t i n g attached to the car and the f l o o r 
o f the p i t . 

(b) Man cle a r a n c e . The man clearance s h a l l be not l e s s than 600 mm 
between the p i t f l o o r and the b u f f e r s t r i k e r p l a t e , the underside 
of the a u x i l i a r y s a f e t y plank o f Type D Safety Gear (see Rule 
29.2.4), the guards of underslung car sheaves, the lowest 
mechanical p a r t , equipment or device I n s t a l l e d beneath the car 
p l a t f o r m . T h i s clearance s h a l l be maintained over the whole car 
area except f o r -

( i ) guide shoes or r o l l e r s and s a f e t y gear components: 

( i i ) p l a t f o r m aprons, guards or other equipment l o c a t e d w i t h i n 
300 mm measured h o r i z o n t a l l y from the s i l l l i n e o f any 
lowest f l o o r entrance; 

( i l l ) cams, s i d e braces, t h e i r end attachments, or other items 
l o c a t e d w i t h i n 150 mm h o r i z o n t a l l y from the perimeter of 
the car p l a t f o r m . 

( i v ) at compensation or tape sheaves, b u f f e r supports and t h e i r 
steady b r a c k e t s . 

A minimum crouching or standing space f o r man clearance s h a l l be provided 
adjacent t o and on one s i d e of the underbeam of the c a r . Such space s h a l l 
be not l e s s than 1370 mm long by 450 mm wide by 600 mm h i g h , provided 
however that i f the length of 1370 mm i s not a v a i l a b l e the space s h a l l be 
not l e s s than 600 mm long by 500 mm wide by 1290 mm high. Where the 
attachment of t r a v e l l i n g cables unavoidably occurs i n t h i s man clearance 
space, the height s h a l l be measured from the lowest part of the cable 
support. 

Where the crouching space of 1400 mm by 500 mm f l o o r area Is not provided, 
then the standing area s h a l l be c l e a r l y o u t l i n e d or otherwise i n d i c a t e d . 

9.2 Car B u f f e r Clearance 

The car b u f f e r clearance when the car f l o o r i s l e v e l w i t h the bottom 
landing s h a l l be -

(a) f o r o i l b u f f e r s - not l e s s than 230 mm nor more than 600 mra; 

(b) f o r s p r i n g b u f f e r s - not l e s s than 300 mm nor more than 600 mm. 
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9.3 Clearance of Car at Top Landing 

9.3.1 Top of Car Mechanical Clearance. The clearance between any 
equipment mounted on the top of the car which i s not more than 300 mm i n s i d e 
the perimeter of the car roof (other than guide shoes) and the nearest 
o b s t r u c t i o n overhead, measured v e r t i c a l l y , s h a l l be not l e s s than (see F i g 
9.3.1) -

For t r a c t i o n machines: 
C = m+ d + Y + 1 5 0 

For drum machines: 
C = OS + 600 

where 

C = mechanical c l e a r a n c e , i n mm, when the car p l a t f o r m i s l e v e l w i t h 
the top l a n d i n g . 

m = maximum allowable counterweight b u f f e r c l e a r a n c e , i n mm, as In 
Rule 9.4 

d = counterweight b u f f e r stoke that i s provided, i n mm 

Y - allowance f o r car jump 

= S -S2 (which s h a l l not be l e s s than zero) 

where S = b u f f e r s t r o k e In accordance w i t h Table 10.5 f o r o i l 
b u f f e r s , and w i t h Table 10.4 f o r s p r i n g b u f f e r s , provided 
however that Y may be-omitted where o i l b u f f e r s are used 
and p r o v i s i o n i s made to prevent jump of the car at 
counterweight b u f f e r engagement, e.g. by l o c k i n g down the 
compensator sheave. 

S 2 = h a l f the s t r o k e of the counterweight b u f f e r used. 

OS = o v e r t r a v e l to f i x e d stop f o r d r i v e l i f t s , which s h a l l be not 
l e s s than 250 mm or more than 460 mm. 

9.3.2 Top of Car Man Clearance. Except f o r overhead d l v e r t e r sheaves 
under c o n d i t i o n s p r e s c r i b e d i n Rule 9.3.3 the clearance measured v e r t i c a l l y 
between the crosshead and the nearest overhead o b s t r u c t i o n w i t h i n 450 mm 
measured h o r i z o n t a l l y to the nearest part of the crosshead e x c l u d i n g guide 
shoes or r o l l e r s s h a l l be not l e s s than (see F i g . 9.3.1.) 
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For t r a c t i o n machines: 
A • m + d + Y + 760 

For drum machines: 
A • OS + 900 

where 

A • top car c l e a r a n c e , In mm, when the car p l a t f o r m I s l e v e l w i t h the 
top l a n d i n g . 

m = maximum al l o w a b l e counterweight b u f f e r c l e a r a n c e , i n mm, as In 
Rule 9.4 

d = counterweight b u f f e r s t r o k e that i s provided, i n mm 

Y • allowance f o r car jump 

• S - S2 (which s h a l l not be l e s s than zero) 
where S • b u f f e r s t r o k e i n accordance w i t h Table 10.5 f o r o i l b u f f e r s , 

and w i t h Table 10.4 f o r s p r i n g b u f f e r s , provided however 
that Y may be omitted where o i l b u f f e r s are used and 
p r o v i s i o n s made t o prevent jump of the car at counterweight 
b u f f e r engagement, e.g. by l o c k i n g down o f the compensator 
sheave 

S2= h a l f the s t r o k e of the counterweight b u f f e r used 

OS • o v e r t r a v e l t o f i x e d stop f o r drum d r i v e l i f t s , which s h a l l not be 
l e s s than 250 mm or more than 460 mm 

Where there i s a p r o j e c t i o n below the c e l l i n g of the w e l l , e.g. a beam or 
a sheave not covered by Rule 9.3.3. and the p r o j e c t i o n i s more than 500 mm 
measured h o r i z o n t a l l y from the nearest part of the crosshead, a clearance o f 
not l e s s than A between that p r o j e c t i o n and the roof of the car s h a l l be 
a l s o maintained i n a d d i t i o n t o the clearance s p e c i f i e d above (See F i g . 
9.3.2.). 

9.3.3 Top of Car Clearance f o r Overhead D i v e r t e r Sheaves. Where the 
nearest overhead o b s t r u c t i o n w i t h i n 500 mm, measured h o r i z o n t a l l y t o the 
nearest part of the crosshead, i s the r i m o f an overhead d i v e r t e r sheave, 
the clearance A s p e c i f i e d i n Rule 9.3.2, measured v e r t i c a l l y between the 
lower edge of the sheave rim and the crosshead, may be reduced by 20 mm f o r 
each 10 mm of d i s t a n c e measured h o r i z o n t a l l y between the sheave rim and the 
nearest part of the crosshead, i f a l l the f o l l o w i n g c o n d i t i o n s are f u l f i l l e d 
(see F i g 9.3.3.): 

(a) The sheave s h a f t i s w i t h i n 10 degrees of p a r a l l e l w i t h the 
crosshead. 

(b) The s h a f t or bearings do not protrude more than 175 mm from the 
s i d e of the d i v e r t e r sheave. 

(c) F u l l c l e a r a n c e equal to A e x i s t s v e r t i c a l l y between the lower edge 
of the sheave rim and the car top when the car p l a t f o r m i s l e v e l 
w i t h the top l a n d i n g . 
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9.4 Counterweight B u f f e r Clearance 

During acceptance t e s t s of a l i f t , the counterweight b u f f e r clearance 
s h a l l be not more than (R + 460 mm) nor l e s s than -

(a) f o r o i l b u f f e r s R + 230 mm; or 

(b) f o r s p r i n g or s o l i d b u f f e r s R + 300 mm, 

where 

R = allowance f o r rope s t r e t c h , i n mm 
6.5LM 

L - length of h o i s t ropes, i n m, measured between terminations 

M = 1 f o r 1 : 1 roping 
0.5 f o r 2 : 1 roping 
0.33 f o r 3 : 1 roping 
0.25 f o r 4 : 1 roping 

I f top car clearances exceed the minimum c a l c u l a t e d i n accordance w i t h 
Rules 9.3.1 and 9.3.2 then a s i m i l a r length block or bl o c k s not more than 
t h i s excess d i s t a n c e may be provided between the counterweight and b u f f e r , 
to a s s i s t i n the adjustment f o r rope s t r e t c h . 

NOTE: For rope length over 150 m, c o n s i d e r a t i o n can be given to making 
an allowance f o r t o t a l rope s t r e t c h which need not exceed 1200 mm. 

9.5 Clearance a t Top of Counterweight 

The clearance at the top of the counterweight when the car f l o o r i s l e v e l 
w i t h the bottom te r m i n a l landing (see F i g . 9.5) s h a l l be not l e s s than that 
determined by the f o l l o w i n g formula: 

f = h + i + j + Y x 

where 

f = d i s t a n c e , i n mm, from the highest p o r t i o n of the counterweight, 
e.g. the frame, guide shoes or counterweight sheave to the nearest 
o b s t r u c t i o n d i r e c t l y above i t when the car i s l e v e l w i t h the 
bottom te r m i n a l l a n d i n g . 

h • maximum allowable car b u f f e r c l e a r a n c e . In mm (see Rule 9.2) 

i = s t r o k e of car b u f f e r that i s provided, i n mm 
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Xi= allowance Cor counterweight jump 

= S - Si 

where 

S = b u f f e r s t r o k e i n accordance w i t h Table 10.5 f o r o i l b u f f e r s and 
w i t h Table 10.4 f o r s p r i n g b u f f e r s , provided however that may 
be omitted where o i l b u f f e r s are used and p r o v i s i o n i s made to 
prevent jump of the car at counterweight b u f f e r engagement, e.g. 
by l o c k i n g down o f the compensator sheave. 

S i * h a l f the s t r o k e of the c a r b u f f e r used. 

J = 150 mm f o r t r a c t i o n machine. 

9.6 Clearance at Bottom o f Counterweight 

When the counterweight r e s t s on i t s stop or f u l l y compressed b u f f e r there 
s h a l l be a v e r t i c a l c learance of not l e s s than 50 mm between any f i t t i n g 
attached to the counterweight and the f l o o r o f the p i t . 
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U S E O F C O U N T E R W E ' G H T 
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(a) G e n e r a l c o n d i t i o n s : m e d i u m a n d l a r g a lift c a r s 

H A H C L E A R A N C E 

A R E A S ( R U L E 9.1(0)) 
H E I G H T ( R U L E 9J 00) 

(b) G e n e r a l c o n d i t i o n s : l i g h t d u t y (c) G e n e r a l c o n d i t i o n s 
a n d s m a l l l i l t c a t s u n d e r s l u n g l i l t c a r s 

SIDE VIEWS 

n i fLOOR CM "-IT 
P t A I f O R H L t V C L 

N A N CLEARANCE 

A R E A S ( R U U 9.104) 
1 HEICHT (RULE 9.l(i."i) 

S I D E G R A C E 
O A Cam E T C 

1J3 M A X F R O M P E R I M C 1 E R C P C A R P L A T F O R M 

io sioc O R A C E S . C A . X S on O I H C R I I C H S 
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(d) G e n e r a l c o n d i t i o n s : all t y p e s o f lift c a r s 

F R O N T V I E W 

D i m e n s i o n s aro In m i l l i m o t r a * 

Fig. 9.1.1. BOTTOM CAR CLEARANCES—TYPES A. B AND C SAFETY GEAR 
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(a) O t i b u f f e r e x t e n d e d <t>i 0 » t bu t te r c o m p < c s s c o 

L E G E N O F O R M A N C L E A R A N C E S S P E C I F I E D 8 Y RULE 9.1(b) 
• A r e a O H e i g h t 

O l M E N S t O N S IN M I L L I M E T R E S 

Fig. 9.1.2 CLEARANCES BELOW THE C A R — T Y P E O SAFETY GEAR 

H i g h e s t p o m t of g u - d c 
s i o e . s h e a v e , c a m . gate 
t rack, d a s h p o t o r d o o r 
m o t o r , e t c T o p o f c r o s s h e a d 

N O T E W h e n c o u n t e r w e i g h t <s l a n d e d 
a n d buf fer is tufty c o m p r e s s e d , m e r e 
sha l l b e SO m m m m c l e a r a n c e u « v j e r 
g u i d e s h o e s , tie r o d s , e t c 

^ S p r i n g o r s o l i d b u " e r 

G r a v i t y re turn o i l Dul ler 

NOTE: For legend, see Rule 9.3 .1. 

Fig. 9 .3 .1 CLEARANCES ABOVE THE CAR FOR ROPE S U S P E N D E D l i r i S 
ANO BELOW THE COUNTERWEIGHT 
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O v e r h e a d b e a m 

C ' 4^ 
C o n d u i t , c a m or 
other m e c h a n i c a l 

Z , part d i rec t ly under 
b e a m 

- D i v c n e ' sheave 

c 

• In 

Fig. 9.3.2 CLEARANCE ABOVE THE CAR 
WHERE OVERHEAD BEAM PROTRUDES 

BELOW LIFTWELL CEILING 

Fig. 9.3.3 C L E A R A N C E S ABOVE THE CAR 
WHERE O V E R L O A D OIVERTER SHEAVE 
PROTRUDES BELOW LIFTWELL CEILING 

LEGEND to Figs 9.3.2 and 9.3.3 (see also Rule 9.3) . 
n - d is tance m e a s u r e d horizontally between o v e r h e a d b e a m a n d c i o s s h c a d 

W h e r e n is SOQ m m or less . A , shall b e not l e s s than A a n d Ci sha l l b e not ' e s s than C 
W h e r e ft is gre. i icr than S00 m m . A , m a y b e t g n o i e d . but A ? sha l l b e not (ess than A a n d C, 
snail be not loss than C 

A. - d is tance m e a s u r e d vertically be iween lowest part ot o v e r h e a d b e a m a n d top o l c r o s s n e a o 
a? • d is tance m e a s u r e d vertically between lowest p o m i ot b e a m a n d c a r root 

C , • m e c h a n i c a l c learance m e a s u r e d vertically b e i w e e n u n d o r s ' d o of b e a m a n d c o n d u i t , c a m . a* 

other car m e m b e r mounted directly under the b e a m 

c • d is tance m e a s u r e d horizontally between r im of diverter s h e a v e a n d nearest part o l c r o s s h e a d 

W h e r e e is SOO m m or less. A3 m a y be r e d u c e d by 70 m m (or e a c h i 0 m m ol e a n d AA sha i i 

f>c no l less than A, provided t h a i -

la) u is not more than 10 degrees ; and 

(D) * is not more m a n 17S m m . 

W h e r e is m o i e than i o degrees . Ay snait b e not l ess in.ni A, 

where * i s more th.-\ 17S m m . relcr lo legend lor fc, b e l o w 

w h e r e e is more than S00 m m . A 3 m a y b e ignored but A 4 sna i l b e not l e s s than A 

A, • d is tance m e a s u r e d vertically i rom lower e d g e of s h e a v e to top of c r o s s h e a d 

A 4 n d is tance m e a s u r e d vertically from tower e d g e of s h e a v e l o root o l c a r 

« * ang le that sheave ams is out of parallel with c r o s s h e a d 

ft « d is tance that sheave bearing brackets or sha l l p ro t rudes i r o m r.<rie l a c o o i s i m a v e 
• wtMjfc fc e x c e e d s 175 m m . the voritc.ni c learances to* the sha l l or brackets a r c io b e establ ished 

a s tor o v e r h e a d b e a m s 
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O o t t o m 
termina l 
l a n d i n g -

LIl« 

H i g r i c s i p o r t i o n o l 
c o u n t e r w e i g h t ( s h e a v e 
Or Shoct 

. P o s i t i o n o l 
c o u n t e r w e i g h t w h e n 
car is level w i th 
b o t t o m te rmina l 
t a n d m g 

NOTE: For legend, see Rule 9.5. 

Fig. 9.5 CLEARANCES ABOVE THE COUNTERWEIGHT 
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SECTION 10 - BUFFERS AND STOPS 

10.1 P r o v i s i o n of B u f f e r s 

For the purpose of stopping the l i f t In the p i t , stops or b u f f e r s s h a l l be 
provided f o r the car and counterweight of a l l l i f t s In accordance w i t h the 
requirements of Table 10.1 

TABLE 10.1 
TYPES OF STOPS AND BUFFERS 

Rated speeds of car or 
counterweight m/s 

Minimum b u f f e r requirement 

Not exceeding 0.4 S o l i d b u f f e r s or impact 
absorbing stops 

Exceeding 0.4 up to 1.0 Spring b u f f e r s or o i l b u f f e r s 

Exceeding 1.0 O i l b u f f e r s 

10.2 L o c a t i o n o f B u f f e r s 

B u f f e r s or stops s h a l l be loc a t e d i n the p i t symmetrically w i t h reference 
t o the v e r t i c a l c e n t r e - l i n e of the car or counterweight frame w i t h i n a 
tol e r a n c e of 50 mm. 

10.3 C o n s t r u c t i o n and Requirements f o r S o l i d B u f f e r s 

S o l i d b u f f e r s s h a l l be made of wood or other s u i t a b l e r e s i l i e n t m a t e r i a l 
of s u f f i c i e n t s t r e n g t h to withstand without f a i l u r e the impact of the car 
w i t h r a t e d load or of the counterweight, descending at a speed of 0.9 m/s. 

The m a t e r i a l used s h a l l be of a type which w i l l r e s i s t d e t e r i o r a t i o n or 
s h a l l be so t r e a t e d as to r e s i s t d e t e r i o r a t i o n . 

10.4 C o n s t r u c t i o n and Requirements f o r Spring B u f f e r s 

10.4.1 Ra t i n g P l a t e . Every s p r i n g b u f f e r s h a l l have permanently attached 
to i t a metal p l a t e marked i n a l e g i b l e manner to show I t s st r o k e and load 
r a t i n g . 

10.4.2 Stroke. The stroke of the s p r i n g b u f f e r as marked on the b u f f e r 
r a t i n g p l a t e s h a l l be equal t o or greater than that shown i n Table 10.4. 

TABLE 10.4 
MINIMUM STROKE OF SPRING BUFFERS 

Rated car speed 
m/s 

Minimum s t r o k e 
mm 

Exceeding 0.4 up to 0.5 
Exceeding 0.5 up to 0.75 
Exceeding 0.75 up to 1.0 

38 
63 
100 
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10.4.3 Load R a t i n g . A l l s p r i n g b u f f e r s f o r c a r s s h a l l be so designed 
that they are at or near the f u l l y compressed s t a t e when supporting a s t a t i c 
load of not l e s s than twice nor more than three times the sum of the rat e d 
loads p l u s the weight of the c a r . 

A l l s p r i n g b u f f e r s f o r counterweights s h a l l be so designed that they are 
at or near the f u l l y compressed s t a t e when supporting a s t a t i c load of not 
l e s s than twice nor more than three times the mass of the counterweight. 

10.5 C o n s t r u c t i o n and Requirements f o r O i l B u f f e r s 

10.5.1 Ra t i n g P l a t e . Every i n s t a l l e d o i l b u f f e r s h a l l have s e c u r e l y 
attached t h e r e t o a metal p l a t e , marked by the manufacturer i n a l e g i b l e and 
permanent manner. I n c l u d i n g : 

(a) the maximum and minimum loads and the maximum s t r i k i n g speeds f o r 
which the b u f f e r may be used i n conformity w i t h the requirements 
of these Rules; 

(b) the make and grade of o i l to be used; 

(c) the b u f f e r s t r o k e i n m i l l i m e t r e s . 

10.5.2 s t r o k e . The minimum s t r o k e o f o i l b u f f e r s s h a l l be based on the 
f o l l o w i n g : 

(a) The average r e t a r d a t i o n s h a l l be 9.80 m/s2 when the car or 
counterweight s t r i k e s the b u f f e r at 115 percent of rat e d speed. 
Table 10.5 i n d i c a t e s the minimum b u f f e r s t r o k e s ( g r a v i t y stopping 
d i s t a n c e s ) r e l a t e d t o values of 115 percent of the most usua l 
r a t e d speeds. 
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TABLE 10.5 
MINIMUM STROKE OF OIL BUFFERS 

115 percent of 
Rated speed ra t e d speed Minimum st r o k e 

m/s m/s mm 

1.00 1.15 67 
1.125 1.294 85 
1.25 1.44 105 
1.5 1.725 152 
1.75 2.00 207 
2.00 2.30 270 
2.25 2.588 342 
2.50 2.875 422 
3.00 3.45 607 
3.50 4.025 827 
4.00 4.60 1080 
4.50 5.175 1366 
5.00 5.75 1687 
5.50 6.325 2041* 
6.00 6.90 2429* 
6.50 7.475 2851* 
7.00 8.05 3306* 
7.50 8.625 3795* 

* For rat e d speeds i n excess of 5 m/s, an emergency t e r m i n a l speed 
l i m i t i n g device (see Rule 27.4) may be used i n c o n j u n c t i o n w i t h a 
b u f f e r having a reduced s t r o k e as allowed by Rule 10.5.2(b). 

(b) Where an emergency t e r m i n a l speed l i m i t i n g device complying w i t h 
Rule 27.4 i s i n s t a l l e d so as t o l i m i t the speed at which the car 
or counterweight can s t r i k e i t s b u f f e r , the b u f f e r s t r o k e s h a l l be 
based on at l e a s t 115 percent o f such reduced s t r i k i n g speed and 
on an average r e t a r d a t i o n not exceeding 9.8 m/s2 . I n no case 
s h a l l the stroke used be l e s s than the greater of 1740 mm and 50 
percent of the s t r o k e r e q u i r e d In (a) above. 

10.5.3 R e t a r d a t i o n . The maximum r e t a r d a t i o n developed s h a l l not exceed 
24.5 ra/s2 over a p e r i o d exceeding 0.04 s w i t h any load i n the car from 
rated load t o a minimum load of 68 kg when the b u f f e r s are s t r u c k at an 
i n i t i a l speed of not more than -

(a) 115 percent of rat e d speed f o r b u f f e r s conforming t o Rule 
10.5.2(a). 

(b) 115 percent of the predetermined reduced speed f o r b u f f e r s 
conforming to Rule 10.5.2(b). 

10.5.4 Factor of Safety f o r O i l B u f f e r P a r t s . The f a c t o r of s a f e t y of 
p a r t s of o i l b u f f e r s , based on the y i e l d p o i n t f o r compression members and 
on the t e n s i l e s t r e n g t h and e l o n g a t i o n f o r other p a r t s , at g r a v i t y 
r e t a r d a t i o n w i t h the maximum load f o r which the b u f f e r i s designed, s h a l l be 
not l e s s than the f o l l o w i n g : 
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(a) 3 Cor m a t e r i a l s having an e l o n g a t i o n of 20 percent or more i n a 
gauge le n g t h of 50 mm. 

(b) 3.5 f o r m a t e r i a l s having an e l o n g a t i o n of from 15 t o 20 percent i n 
a gauge length 50 mm. 

(c) 4 f o r m a t e r i a l s having an e l o n g a t i o n of from 10 t o 15 percent i n a 
gauge length of 50 mm. 

(d) 5 f o r m a t e r i a l s having an e l o n g a t i o n of l e s s than 10 percent In a 
gauge length of 50 mm, except that cast i r o n s h a l l have a f a c t o r 
of s a f e t y of 10. 

10.5.5 The slenderness R a t i o (L/R) f o r Members o t O i l B u f f e r s under 
Compression as columns. The L/R r a t i o of members o f o i l b u f f e r s under 
compression as columns s h a l l be not more than 80. 

10.5.6 Plunger-Return Requirements. O i l b u f f e r s s h a l l be so designed 
t h a t : 

(a) The b u f f e r plunger of g r a v i t y - r e t u r n and s p r i n g - r e t u r n type o i l 
b u f f e r s s h a l l , when rel e a s e d a f t e r f u l l compression, r e t u r n to i t s 
f u l l y extended p o s i t i o n w i t h i n 90 s. 

(b) The plunger of a s p r i n g - r e t u r n type o i l b u f f e r w i t h a 9 kg weight 
r e s t i n g on i t s h a l l , when rel e a s e d a f t e r being depressed 50 mm, 
r e t u r n t o the f u l l y extended p o s i t i o n w i t h i n 30 s. 

10.5.1 Means of Determining O i l L e v e l . O i l b u f f e r s s h a l l be provided 
w i t h means f o r determining that the o i l l e v e l i s w i t h i n the maximum and 
minimum a l l o w a b l e l i m i t s . G l a s s s i g h t gauges s h a l l not be used. 

10.5.8 Approval of O i l B u f f e r s . 

(a) Type approved b u f f e r s s h a l l be used. See note * Rule 2.6. 

(b) O i l b u f f e r s of the approved type or design and having a s t r o k e 
greater than the minimum r e q u i r e d by Rule 10.5.2 above may be used 
and the maximum and minimum load r a t i n g s Increased, subject t o the 
requirement that the I n s t a l l e r c e r t i f i e s on the plans and 
s p e c i f i c a t i o n s submitted to the Chief engineer Surveyor that the 
maximum r e t a r d a t i o n of the b u f f e r s used w i l l conform t o the 
requirements of Rule 10.5.3. I n no case s h a l l the f o r c e s t o which 
the b u f f e r s are subjected exceed those developed i n the l a b o r a t o r y 
t e s t s . 

10.6 B u f f e r O i l Requirements 

O i l s used i n o i l b u f f e r s s h a l l have a pour point of -17.8"C or lower (as 
d e f i n e d i n ASTM D97-66), and a v i s c o s i t y index of 75 or higher (as d e f i n e d 
i n ASTM D2270-64). 
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10.7 Permanent Stops Cor Drum D r i v e L i f t s 

S t r u c t u r a l overhead stops s h a l l be provided over the car crosshead and 
s h a l l be e q u a l l y spaced e i t h e r s i d e of the car h i t c h or 2:1 car sheave. The 
car crosshead s h a l l contact the stops before any other car-mounted equipment 
meets an overhead o b s t r u c t i o n and at engagement the car s h a l l be maintained 
l e v e l without l e a v i n g the car guides, stops and t h e i r supports s h a l l have 
s u f f i c i e n t s t r e n g t h to withstand the t o t a l breaking s t r e n g t h of the 
car-to-drum h o i s t ropes. 

4 
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SECTION 11 - PITS 

11.1 P r o v i s i o n o f P i t s 

A p i t s h a l l be provided at the bottom of every l i f t w e l l f o r every power 
l i f t . The p i t s h a l l extend over the e n t i r e area of the l i f t w e l l . 

11.2 P i t F l o o r s 

The f l o o r of the p i t s h a l l be approximately l e v e l ( s u f f i c i e n t slope s h a l l 
be allowed f o r d r a i n a g e ) , except f o r the unavoidable p r o j e c t i o n i n t o the p i t 
of p o r t i o n s of s t r u c t u r a l f o o t i n g s . 

The f l o o r of the p i t s h a l l be capable of w i t h s tanding a l l expected 
loadings. 

11.3 P i t Maintenance 

P i t s s h a l l be maintained i n a c l e a n and dry c o n d i t i o n . 

11.4 Guards between Adjacent P i t s 

Guards of s u b s t a n t i a l s t e e l c o n s t r u c t i o n , not l e s s than 1800 mm high, at 
any p o i n t between p i t s , s h a l l be provided between adjacent p i t s . Where wire 
mesh, e t c . , i s used the openings s h a l l not exceed 50 mm. The guards may be 
omitted where the clearance between the underside of the car frame, when 
r e s t i n g on the f u l l y compressed b u f f e r , and the bottom of the p i t i s not 
l e s s than 2150 mm; and provided that where counterweights are located 
between p i t s they s h a l l be guarded on the s i d e away from the l i f t they 
serve, even though they may have compensating ropes or chains. 

11.5 Access t o P i t s 

11.5.1 General. Safe and convenient access s h a l l be provided to a l l 
p i t s . Access may be by means of a separate p i t access door or from the 
bottom l a n d i n g door. Each p i t of m u l t i p l e l i f t I n s t a l l a t i o n s s h a l l have a 
separate means of access except where a separate p i t access door i s provided 
and guards between p i t s are not r e q u i r e d (see Rule 11.4). 

11.5.2 Access Doors. Where the access t o the p i t I s by way of a separate 
p i t door, the door s h a l l comply w i t h the f o l l o w i n g requirements: 

(a) the door way s h a l l not be l e s s than 19&> mm h i g h or loon than 600 

(b) the door s h a l l be s e l f - c l o s i n g and l o c k i n g , and s h a l l be provided 
w i t h a contact connected i n the c o n t r o l c i r c u i t . P r o v i s i o n s h a l l 
be made t o lock the doors s e c u r e l y before f i n a l contact i s made. 
In opening the door, the e l e c t r i c a l contact s h a l l be p o s i t i v e l y 
opened (see Rule 26.1.18). 
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(c) the f u l l height of the door s h a l l be unobstructed by e i t h e r of the 
adjacent c a r s when r e s t i n g on the f u l l y compressed b u f f e r . 

(d) where the d i f f e r e n c e In height between adjacent p i t f l o o r s or the 
depth below the s i l l of the p i t access door to the p i t f l o o r 
exceeds 600 mm a ladder s h a l l be provided between the l e v e l s . The 
ladder s h a l l comply w i t h Rule 11.5.3. 

11.5.3 Access from the Bottom Landing Doors. When access to the l i f t p i t 
i s obtained from the bottom landing door, then each l i f t p i t s h a l l be 
provided w i t h a permanent f i x e d access ladder of non-combustible m a t e r i a l i n 
accordance w i t h nule U.5.3.1 or l l , 5 i 3 , 2 i NJ2.6C E>1 . 
11.5.3.1 Ladder Mounted on Side of L i f t w e l l (at r i g h t angles to s i l l 
l i n e ) . Access ladders mounted at r i g h t angles to the s i l l l i n e s h a l l comply 

<r&4- Laddoro s h a l l be a c c e s s i b l e from the bottom landing of every l i f t . 

(b) Ladders s h a l l extend not l e s s than 1150 mm above the s i l l o f the 
landing door, or hand g r i p s s h a l l be provided to the same height 
The hand g r i p s s h a l l be mounted above the c e n t r e l i n e or above/both 
s i d e s of the ladder. 

(c) Ladder width between s t i l e s s h a l l be not l e s s than 380 
provided however that the width may be reduced to a m^rfimum of 300 
mm where s t r u c t u r a l d i f f i c u l t i e s occur. 

(d) Rungs s h a l l extend to the height of the top of tpte s t i l e s . 

(e) Rungs s h a l l be spaced n o t . l e s s than 250 mm no/ more than 300 ram 
apart and there s h a l l be a rung approximately at the l e v e l of the 
lowest landing door s i l l . / 

( f ) The minimum clearance behind ladder rjtfngs s h a l l be 100 mm. 

(g) The minimum clearance at the s i d e s ' o f s t i l e s s h a l l be 65 mm. 

(h) S t i l e s of m i l d s t e e l s h a l l haye7 c r o s s - s e c t i o n a l area of not l e s s 
than 480 mm2 and s h a l l be not l e s s than 50 mm wide and not. l e s s 
than 6 mm t h i c k o r . I f of .tube, s h a l l be not l e s s than 40 mm and 
not more than 60 mm o u t s ^ e diameter. Other metals may be used 
provided the s t i l e I s ot equivalent s t r e n g t h to the m i l d s t e e l 
s t i l e . A l l s t i l e s s h a l l be s e c u r e l y fastened t o supports. 

( i ) Rungs of m i l d ste/sl s h a l l be s o l i d and not l e s s than 20 mm 
diameter. The rungs s h a l l be sec u r e l y fastened to the s t i l e s . In 
c o r r o s i v e areas the rungs s h a l l be completely sealed at the point 
where they enter i n t o or contact the s t i l e s . The point of 
attachment' to the s t i l e s h a l l be smooth and f r e e from p r o j e c t i o n s 
l i a b l e to' cause damage t o the hands. 

( j ) The la d d e r s h a l l be secured at i n t e r v a l s of not more than 3500 mm 
where f l a t metal s t i l e s are used. For other types of s t i l e the 
design of the ladder s h a l l determine the d i s t a n c e apart of 

//fas t e n i n g s . The f a s t e n i n g s should be on the back of rung-type 
/ ladders and should be designed t o provide the necessary hand 

/ r l p a r a n r i * . 
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11.5.3.2 Ladder Mounted on Front Face of L l f t w e J r f i p a r a l l e l to s i l l 
l i n e ) . Mhex«-_t+re-dtst^ce-frffln--the- t o 

-tt~tadder--sHrle w o u l d — r e s u ^t-ln morojlhan 900 mm i f the ladder were l o c a t e d 
an the s i d e of the l l f - t w e l l (o^g^ccntro-oponlng-doorg), then i 
-sttotri-d tre g i v e n to -a-ladder*rmounted to the f r o n t face of the l i f t w e l l . 

When a ladder Is mounted on the f r o n t face of the l i f t w e l l , the 

a d d i t i o n , the ladder aha 11 comply w i t h tho f o l l o w i n g requ-ir-emenfes: 

• (a) Bhe ladder G h a l l bo l o c a t e d -so—thaj the h o r i z o n t a l d i s t a n c e t$- the 
ladder s t i l e from the i n s i d e edge of the landing door jamb s h a l l 
be not more than 750 mm. 

- fW The ladder s h a l l extend-at l e a s t 1150 mm above the s i l l l i n e , bat 
may be f u r t h e r extended to provide an easy reach to door l o c k s , 
e t c . 

(c) There s h a l l be a minimum clearance of 6 mm between,»the s t i l e and 
the landing door, and a minimum clearance of 40^mm between the 
i n s i d e of the rungs and the landing door when'open. The ladder 
s h a l l be p o s i t i o n e d so as not to reduce the'minimum clearance 
s p e c i f i e d i n Rule 15.1.2. 

(d) There s h a l l be a minimum cle a r a n c e of 100 mm behind ladder rungs 
which are located below the landing s i l l and a minimum clearance 
of 75 mm behind ladder r u n g s I n a l l other p l a c e s . 

(e) Ladder rungs s h a l l be.'-so p o s i t i o n e d i n r e l a t i o n to the s i l l l i n e 
as to o b t a i n one pmg not l e s s than 125 mm nor more than 175 mm 
below the s i l l jtni one rung not l e s s than 75 ram nor more than 125 
mm above t h e x s i l l . 

The landing door s i l l e x tension s h a l l be cut back to at l e a s t the 
i n s i d e l i n e of the open landing door to reduce i n t e r f e r e n c e w i t h 

nds when g r i p p i n g the rungs. 

(•g) Ladder s t i l e s s h a l l be so designed as t o discourage t h e i r use as 

11.6 L i g h t i n g of P i t s 

The p i t of each l i f t s h a l l be provided w i t h at l e a s t one 100W incandescent 
or 40W f l u o r e s c e n t l i g h t to provide general i l l u m i n a t i o n of the p i t . The 
l i g h t f i t t i n g s h a l l be protected against p o s s i b l e a c c i d e n t a l damage. The 
s w i t c h f o r the l i g h t s h a l l be l o c a t e d at the normal entrance to the p i t . 

11.7 P i t Stop Switch 

A p i t stop s w i t c h , complying w i t h Rule 26.7 s h a l l be i n s t a l l e d i n the p i t 
of every l i f t . The s w i t c h s h a l l be l o c a t e d at the normal entrance t o the 
p i t . 
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11.8 Minimum Depth of P i t s 

The p i t depth s h a l l be not l e s s than I s required f o r the I n s t a l l a t i o n of 
the b u f f e r s , compensating sheaves, i f any, and a l l other l i f t equipment to 
be l o c a t e d t h e r e i n , and t o provide the minimum clearance at bottom of car 
(see Rule 9.1) the minimum car b u f f e r clearance (see Rule 9.2), and the 
minimum counterweight b u f f e r clearance (see Rule 9.4). 

11.9 Dryness of P i t s 

Every p i t s h a l l be constructed and designed to be waterproofed before 
I n s t a l l a t i o n of the l i f t equipment by the use of tanks, membrances or other 
p o s i t i v e means, and s h a l l have a covered sump loca t e d t h e r e i n . Such cover 
s h a l l be of a n o n - s l i p metal type, and s h a l l not be e a s i l y d i s p l a c e d . The 
sump s h a l l not be connected to any c l o s e d drainage system, but may connect 
i n t o an open ended d r a i n which i s below the sump l e v e l and which cannot be 
flooded. The d r a i n s h a l l be designed t o cope w i t h a l l the water that may 
enter the l i f t p i t In emergency s i t u a t i o n s and should be at l e a s t 50 mm bore 

I f the d r a i n i s of an i n s u f f i c i e n t c a p a c i t y f o r t h i s purpose or i f no 
d r a i n i s provided, then s u i t a b l e pumps of an adequate c a p a c i t y and w i t h a 
discharge of not l e s s than 50 mm diameter s h a l l be i n s t a l l e d e i t h e r w i t h i n 
or o u t s i d e the l i f t w e l l . Any pump so I n s t a l l e d o u t s i d e the l i f t w e l l s h a l l 
be e f f e c t i v e l y p a r t i t i o n e d from the l i f t w e l l , and s h a l l have separate access 
fo r maintenance. The l e v e l of any e x t e r n a l sump s h a l l be such that water 
cannot flow back Into the l i f t w e l l . 

Pumps s h a l l be permanently wired and s h a l l use a discharge f a b r i c a t e d from 
r i g i d m a t e r i a l . 

Drains s h a l l not be run i n t o p i t s . 

NOTE: Pumps should be of a type which do not r e l y on v a l v e s or priming 
of a s u c t i o n l i n e f o r e f f e c t i v e n e s s . 

11.10 Power P o i n t I n P i t 

Every l i f t p i t s h a l l be f i t t e d w i t h an e l e c t r i c a l power p o i n t . 

11.11 P i t s not Extending to the Lowest F l o o r of the B u i l d i n g 

Where the space below the l i f t w e l l i s used for a passageway or may be 
occupied by persons, or i f unoccupied i s not secured against unauthorised 
access, c a r s and counterweights s h a l l comply w i t h the f o l l o w i n g requirements 

(a) Counterweights s h a l l be provided w i t h s a f e t y gear complying w i t h 
Rule 29.5 except where t h e i r b u f f e r s are loca t e d on an abutment 
which extends down to s o l i d e a r t h . 

(b) The cars and counterweights s h a l l be provided w i t h s p r i n g or o i l 
b u f f e r s meeting the requirements of Rules 10.4 and 10.5, as 
ap p r o p r i a t e , except that when s p r i n g b u f f e r s are used they s h a l l 
not be f u l l y compressed when s t r u c k by the car w i t h i t s rated load 
or by the counterweight at 125 percent of rated speed or at 
governor t r i p p i n g speed where a governor-operated s a f e t y gear i s 
used. 

MA156/08L8/1451M 



1 0 . 

(c) Car and counterweight b u f f e r supports s h a l l be of s u f f i c i e n t 
s t r e n g t h t o withstand, without permanent deformation, the impact 
r e s u l t i n g from b u f f e r engagement at governor t r i p p i n g speed, or at 
125 percent of rated speed where no governor i s provided. 

NOTES: Impact on B u f f e r Supports 
1. O i l b u f f e r s . The f o l l o w i n g formulae give the b u f f e r r e a c t i o n and 

the impact on the car and counterweight o i l b u f f e r supports 
r e s u l t i n g from b u f f e r engagement: 

R (g v 2 ) 
2S 

P = 2R 

Spring b u f f e r s . The f o l l o w i n g formula gives the b u f f e r r e a c t i o n 
and the impact on the supports of car and counterweight s p r i n g 
b u f f e r s which do not f u l l y compress under the c o n d i t i o n s o u t l i n e d 
i n s u b - s e c t i o n 11.11(b): 

R 2M (g v 2 ) 
2S 

where 

R • b u f f e r r e a c t i o n , i n N 
P • impact, i n N 
H «• mass of car p l u s rated load, In kg 
v • speed, i n m/s. at impact 
S = b u f f e r s t r o k e , i n m 
g • 9.8 m/s2 

11.12 Safe Access t o Elevated Equipment i n the L i f t P i t and on the 
Underside o f the Car 

Where the p i t f l o o r i s more than 2500 mm below the bottom l i f t l a n d i n g , or 
where the means of checking the o i l l e v e l i n o i l b u f f e r s i s more than 2000 
mm above the p i t f l o o r , means of access s h a l l be provided to e l e v a t e d 
equipments 
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SECTION 12 - LIFTWELL ENCLOSURES 

12.1 C o n s t r u c t i o n 

L i f t w e i l s s h a l l be completely enclosed, (except f o r landing doors, 
emergency doors and p i t access doors) from the bottom of the p i t to the 
c e i l i n g of the w e l l . 

Enclosures s h a l l be made of n o n - b r i t t l e m a t e r i a l . The f i r e - r e s i s t a n t 
r a t i n g of enclosures and doors s h a l l be not l e s s than that r e q u i r e d by «he-

12.2 Strength 

Enclosures s h a l l be so supported and braced as to d e f l e c t not more than 
25 mm when subjected to a f o r c e of 450 N a p p l i e d h o r i z o n t a l l y on any square 
of 50 mm s i d e . Enclosures s h a l l not d e f l e c t i n t o the minimum running 
clearance allowed between the l i f t car or counterweight and the enclosure. 

The l i f t w e l l enclosure adjacent to the landing openings and the s t r u c t u r e 
supporting the doors and t h e i r locks s h a l l be of s u f f i c i e n t s t r e n g t h to 
support i n true alignment the landing doors w i t h t h e i r o p e r a t i n g mechanisms 
and l o c k i n g devices when these are subject to a s e i s m i c a c c e l e r a t i o n of 
1.0 g i n any h o r i z o n t a l d i r e c t i o n . 

12.3 L i f t w e l l v e n t i l a t i o n „ S ^ ^ g U t ' ^ T -

having a t f a v e i -of over 15 met*es sha-H conform w i t h 

12.3.1 C o n s t r u c t i o n . Each l i f t w e l l (see Rule 3.85) s h a l l be provided 
w i t h an independent means of v e n t i n g smoke and hot gases e i t h e r d i r e c t l y 
through a vent t o the outer a i r or through f i r e - r e s i s t a n t ducts and a vent 
to the outer a i r i n case of f i r e . The vents s h a l l not be i n the form of 
permanent openings. 

12.3.2 Area. The area of the vents s h a l l not be l e s s than 3.5 percent of 
the area of the l i f t w e l l nor l e s s than quarter of a square metre, whichever 
i s the g r e a t e r . 

12.3.3 Forced V e n t i l a t i o n . I f f o r c e d v e n t i l a t i o n i s to be used i t must 
give a minimum v e n t i l a t i n g r a t e of at l e a s t 10 changes of a i r In the 
l i f t w e l l per hour. The use of forced v e n t i l a t i o n s h a l l negate the vent area 
requirements of Rule 12.3.2. I t must be s u p p l i e d by both mains power and 
emergency power s u p p l i e s and a l s o must be r e s i s t a n t to d e t e r i o r a t i o n caused 
by any c o n d i t i o n s which may a r i s e i n the event of f i r e or other emergency i n 
accordance w i t h the requirements of AS 1668. The c o n t r o l of the vent must 
be i n accordance w i t h Rule 12.3.4. 

NOTE: I f the emergency power supply i s provided by b a t t e r i e s then they 
s h a l l comply w i t h the requirements of Rule 22.20.2.7. 
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12.3.4 C o n t r o l . 

(a) Remote means f o r opening and c l o s i n g the vents (under normal power 
supply and emergency power supply c o n d i t i o n s ) s h a l l be provided on 
the main f l o o r . 

NOTE: Manually operated c o n t r o l s may be accepted i n s u i t a b l e 
moderate r i s e I n s t a l l a t i o n s provided d e t a i l s are submitted i n advance t o 
the l o c a l Maritime Transport o f f i c e and approved by the In s p e c t i n g 
Engineer Surveyor. They s h a l l be assessed f o r t h e i r q u a l i t i e s o f 
e f f e c t i v e n e s s , r e l i a b i l i t y , and a c c e s s i b i l i t y . 

(b) These c o n t r o l s s h a l l be s i t u a t e d adjacent t o the "Emergency F i r e 
R e c a l l Switch" (see Rule 25.6.2(a)). 

(c) Access t o the c o n t r o l or the op e r a t i o n of the c o n t r o l s h a l l be by 
means of the same key which i s used to operate the "Emergency F i r e 
R e c a l l Switch". 

(d) L i f t w e i l s which are s i t u a t e d together may have a common c o n t r o l . 

(e) L i f t w e i l s which are s i t u a t e d apart s h a l l have independent c o n t r o l s . 

12.3.5 L o c a t i o n . Vents to the o u t s i d e a i r s h a l l be lo c a t e d : 

(a) In the s i d e of the l i f t w e l l enclosure at the top of the l i f t w e l l , 
or 

(b) In the w a l l or roof of the penthouse or overhead machinery space 
above the top of the l i f t w e l l . 

NOTE: I f not vented d i r e c t l y from the l i f t w e l l to the o u t s i d e a i r 
then f i r e - r e s i s t a n t ducts s h a l l be provided see Rule 12.3.1. 

12.3.6 R e s p o n s i b i l i t y . The r e s p o n s i b i l i t y f o r m a i n t a i n i n g and 
demonstrating to the In s p e c t i n g Engineer Surveyor that the vents and t h e i r 
c o n t r o l s are In good working order s h a l l l i e w i t h the owner of the b u i l d i n g 
or h i s / h e r r e p r e s e n t a t i v e . 

12.4 Flushness o f L i f t w e l l 

The l i f t w e l l enclosure s h a l l be s u b s t a n t i a l l y f l u s h on the entrance s i d e 
of the l i f t c a r , subject to the p r o v i s i o n of landing s i l l s and door t r a c k s , 
e t c . , r e q u i r e d by other s e c t i o n s of these Rules. Recesses and ledges s h a l l 
be as s p e c i f i e d i n Rule 15.1.3.2. 

12.5 P i p i n g E t c . 

P i p i n g , c o n d u i t , ducts or other equipment not a s s o c i a t e d w i t h the l i f t 
i n s t a l l a t i o n s h a l l not be i n s t a l l e d i n the l i f t w e l l , except where f o r f i r e 
p r o t e c t i o n reasons an automatic f i r e s p r i n k l e r system i s i n s t a l l e d . The 
l i f t i n s t a l l a t i o n must then comply w i t h the requirements of Rule 25.7. 

12.6 Observation L i f t s 

o b s e r v a t i o n l i f t s may be I n s t a l l e d w i t h or without enclosed l i f t w e i l s 
subject to compliance of the l i f t i n s t a l l a t i o n w i t h the requirements of 
e i t h e r Rule 12.6.1 or Rule 12.6.2. 
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12.6.1 Where no l i f t w e l l i s provided the f o l l o w i n g c o n d i t i o n s s h a l l be 
met: 

(a) adequate drainage f o r the open p i t i s to be provided; 

(b) unauthorised access to the l i f t w e l l i s to be prevented by encasing 
the lower p o r t i o n w i t h a w a l l , or glazed b a r r i e r i n accordance 
w i t h Rule 4.7.1 not l e s s than 2.5 metres hig h above l e v e l 
a c c e s s i b l e to the p u b l i c , to the s a t i s f a c t i o n of an Engineer 
Surveyor, together w i t h any guarding of the w a l l against 
a c c i d e n t a l damage he/she considers necessary. P r o v i s i o n i s a l s o 
to be made t o deter attempts to climb onto or over the w a l l ; 

(c) a l l exposed components of the l i f t i n s t a l l a t i o n and c o n t r o l 
c i r c u i t r y are to be of design and c o n s t r u c t i o n which has been 
proven t o operate r e l i a b l y without d e t e r i o r a t i o n under sustained 
adverse weather c o n d i t i o n s . 

12.6.2 Where a glazed l i f t w e l l or glazed b a r r i e r i s provided, the 
f o l l o w i n g c o n d i t i o n s s h a l l be met: 

(a) compliance w i t h Rule 12.2 paragraph 1 f o r s t r e n g t h and d e f l e c t i o n 
and a c o r t l f l c a t e s u p p l i e d i n accordance w i t h Bule—<U%-r-

(b) g l a s s s h a l l be laminated, a n t i - b a n d i t or s a f e t y type at l e a s t 
11.5 mm t h i c k and to an approved s p e c i f i c a t i o n (see Rule 4.7) f o r 
the height of at l e a s t two metres above ground l e v e l or f l o o r 
l e v e l on other f l o o r s i n areas a c c e s s i b l e to people. 

(d) the g l a s s s h a l l be mounted and secured i n accordance w i t h the 
g l a s s manufacturer's i n s t r u c t i o n s and s h a l l meet the requirements 
of Rule 2.2. 

( f ) an e f f e c t i v e b a r r i e r to prevent a c c i d e n t a l damage at ground l e v e l 
s h a l l be provided, t o the s a t i s f a c t i o n of the I n s p e c t i n g Engineer 
Surveyor. 

(g) i t s h a l l be the owner's r e s p o n s i b i l i t y to ensure: 

(1) that i n the event of any g l a s s panels becoming damaged 
w h i l s t a l i f t i s i n s e r v i c e , the l i f t s h a l l immediately be 
withdrawn from s e r v i c e and before re-comraissloning, the 
damaged g l a s s w i l l be replaced w i t h I d e n t i c a l g l a s s or 
w i t h s u i t a b l e permanent or temporary panels of metal or 
timber, d e t a i l s of which are to be t o the s a t i s f a c t i o n of 
the I n s p e c t i n g Engineer Surveyor; and 

(11) that the l i f t / s w i l l be Inspected at 14 day I n t e r v a l s In 
order to keep s t r i c t s u r v e i l l a n c e on the c o n d i t i o n of the 
g l a s s panels. 
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(h) In agreement w i t h the owner, i n s t r u c t i o n s are to be drawn up 
s e t t i n g out the procedures and safeguards to be observed f o r the 
safe c l e a n i n g o f the g l a s s Inside the l i f t w e l l ; such i n s t r u c t i o n s 
t o be to the s a t i s f a c t i o n of the Insp e c t i n g Engineer Survoyor and 

Shall k>€. d i s p l a y e d at a s u i t a b l e l o c a t i o n f o r t h i s purpose. 
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SECTION 13 - CAR AND LANDING DOORS 

13.1 Doors Required 

A l l l i f t w e l l enclosures and car entrances s h a l l be provided w i t h doors 
which s h a l l guard the f u l l height and width of the entrances but s h a l l not 
open beyond the i n t e r n a l height and width of the l i f t c a r . Door tr a c k s 
s h a l l be kept c l e a r of the l i f t car entrance. Passenger l i f t s s h a l l not 
have more than two entrances. 

13.2 Types o f Doors Allowed 

(a) S l i d i n g doors of the unperforated panel type on a l l l i f t s . 

(b) Shutter doors on goods l i f t s or when manually operated on 
passenger l i f t s . 

NOTES: 
1. L a t t i c e gates s h a l l not be used. 

withstand without d i s t o r t i o n or displacement an a c c e l e r a t i n g f o r c e as 
determined by Rule 2.2, i n any h o r i z o n t a l d i r e c t i o n . Where doors c o n s i s t of 
more than one panel , each panel s h a l l be t r e a t e d as a door. 

13.3.2 P r o j e c t i o n s and Recesses - Panel Doors. 

(a) The i n t e r i o r of car doors and the landing s i d e of landing doors 
s h a l l be f l u s h faced without p r o j e c t i o n s or recesses other than 
those f o r v i s i o n panels. Recesses f o r t h i s purpose s h a l l not 
exceed 4 mm i n depth and s h a l l be b e v e l l e d at the edges. Door 
panels may have textured sur f a c e s but the maximum depth of 
Indentations must not exceed 1 mm. 

(b) L i f t w e l l Side. No devices other than those provided f o r o p e r a t i o n 
and l o c k i n g of the doors s h a l l p r o j e c t Into the l i f t w e l l beyond 
the l i n e of the landing s i l l . 

13.3.3 Guides. Doors s h a l l have continuous guides on both the s l i d i n g 
edges. Guides and guide shoes s h a l l be made of / o r r e i n f o r c e d by f i r e 
r e s i s t a n t m a t e r i a l . 

13.3.4 Counterweights. Used i n c o n j u n c t i o n w i t h door c l o s i n g or 
balancing s h a l l be guided and enclosed through t h e i r f u l l l ength of t r a v e l . 
Bottom stops s h a l l be provided and s h a l l be capable of withstanding s a f e l y 
the impact of the door counterweight, ( i n case of f a i l u r e of the suspension 
means) without a l l o w i n g the weight to leave the guides or the enclosure. 

2. Manually operated doors are not permitted i n l i f t 
i n s t a l l a t i o n s which are r e q u i r e d to comply w i t h the 
requirements of Rule 25.6. 

13.3 C o n s t r u c t i o n of Doors 
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13.4 Manually Operated Doom 

Manually operated doors s h a l l be provided w i t h : 

(a) A v i s i o n panel. 

(b) Hand g r i p s which a l l o w f o r a p o s i t i v e h o l d . They must be so 
designed and lo c a t e d as to preclude a l l p o s s i b i l i t y of i n j u r y to 
t h e i r user. 

13.5 Power Operation Required 

Doors f o r entrances greater than 2200 mm high and/or 2500 ram wide s h a l l be 
power operated. 

13.6 Requirements f o r V i s i o n Panels 

Landing door v i s i o n panels s h a l l comply w i t h the f o l l o w i n g requirements: 

(a) The area of any s i n g l e v i s i o n panel s h a l l be not l e s s than 325 
sq.cin and the t o t a l area of one or more v i s i o n panels In any 
landing door s h a l l be not more than 650 sq.cm. 

(b) Panel openings s h a l l be glazed w i t h c l e a r wired g l a s s not l e s s 
than 6 mm t h i c k . 

(c) The centre of the panel s h a l l be located not l e s s than 1400 mm nor 
more than 1700 mm above the landing. 

13.7 V e r t i c a l l y S l i d i n g Doors 

V e r t i c a l l y s l i d i n g doors s h a l l not be f i t t e d to passenger l i f t s and s h a l l 
not be^autpmatlcally.operated^ They s h a l l comply w i t h the f o l l o w i n g : 

(a) I f power operated they s h a l l open and c l o s e only by the o p e r a t i o n 
of a continuous pressure button. 

(b) A door panel which s l i d e s down to open and form a t r u c k a b l e s i l l 
s h a l l be designed to withstand the load s p e c i f i e d i n Rule 
22.10.1(c). No t r u c k a b l e s i l l s h a l l p r o j e c t more than 20 mm from 
the face of the door on the landing s i d e . 

(c) They s h a l l be so counterbalanced that they w i l l not open or c l o s e 
by g r a v i t y . 

(d) They s h a l l be suspended by a minimum of two s t e e l w i r e ropes or 
chains. Independently fastened to the door and to i t s 
counterweights. The suspension means and i t s connections s h a l l 
have a f a c t o r of s a f e t y not l e s s than 10 based on s t a t i c loading. 

(e) Truckable s i l l s which p r o j e c t more than 13 mm beyond the l i f t w e l l 
face of the door s h a l l be f l a r e d w i t h sheet s t e e l of not l e s s than 
1.6 mm t h i c k n e s s at an angle of not l e s s than 15 degrees nor more 
than 30 degrees from the v e r t i c a l . Where l e v e l l i n g devices are 
f i t t e d , the guard s h a l l be p a r a l l e l f o r a d i s t a n c e equal t o the 
l e v e l l i n g zone and then b e v e l l e d to an angle of not l e s s than 15 
degrees nor more than 30 degrees from the v e r t i c a l . 
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( f ) Counterweights s h a l l be suspended by a minimum of two s t e e l w i r e 
ropes, p l a t e or r o l l e r l i n k chains per counterweight. 

13.8 H o r i z o n t a l l y S l i d i n g Doors 

(a) The l e a d i n g edges s h a l l be smooth and f r e e of sharp p r o j e c t i o n s . 
The meeting edges of centre-opening doors may be provided w i t h a 
f i r e r e s i s t i v e r e s i l i e n t member on one or both doors to form an 
overlap not exceeding 20 mm. S i n g l e - s l i d e and m u l t i - s l i d e doors 
s h a l l lap the s t r i k e jambs but s h a l l not c l o s e i n t o pockets i n the 
s t r i k e jambs. The clearance between the landing face of the door 
and the a r c h i t r a v e , and the clearance between o v e r l a p p i n g faces of 
multi-speed doors s h a l l not exceed a maximum of 6.5 mm. 

(b) The doors s h a l l be so lo c a t e d that the d i s t a n c e from the l i f t w e l l 
face of the landing door to the edge of the l a n d i n g s i l l s h a l l be 
not more than 60 mm. For m u l t i - s l i d e doors t h i s d i s t a n c e s h a l l be 
measured from the nearest door panel. 

(c) The d i s t a n c e from the l i f t w e l l s i d e of the car door to the 
l i f t w e l l s i d e of the landing door s h a l l not exceed 140 mm. For 
m u l t i - p a n e l doors t h i s d i s t a n c e s h a l l be measured from the nearest 
door panel. 

(d) M u l t i - p a n e l doors s h a l l be arranged f o r simultaneous movement of 
a l l panels. I n t e r c o n n e c t i o n of door panels s h a l l be made such 
that the l o c k i n g of one panel s h a l l prevent the opening of a l l 
panels. The normal o p e r a t i n g l i n k a g e between panels s h a l l not be 
considered as f u l f i l l i n g t h i s requirement, w i t h the exception of 
l i n k a g e s between opposing panels of centre opening doors which are 
provided w i t h an e f f e c t i v e c l o s i n g device on the panel that i s not 
d i r e c t l y locked. 
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SECTION 14 - LOCKING DEVICES AND SWITCHES FOR 
CAR AND LANDING DOORS 

14.1 Car Doors 

Car doors s h a l l be provided w i t h an e l e c t r i c a l switch which w i l l prevent 
the l i f t car from being s t a r t e d or kept i n motion unless a l l car doors are 
c l o s e d . I t s h a l l not be p o s s i b l e under normal o p e r a t i o n f o r the car door to 
be opened under power w h i l s t the l i f t i s i n motion, except when a l e v e l l i n g 
device i s f i t t e d and the l i f t car i s i n the landing zone. 

14.2 Maximum Landing zones 

(a) L i f t s without automatic l e v e l l i n g devices - 150 mm. 

(b) L i f t s w i t h l e v e l l i n g devices and manually operated doors - 300 mm. 

(c) L i f t s w i t h l e v e l l i n g devices and power operated doors - 500 mm. 

14.3 Landing Doors 

Landing doors s h a l l be provided w i t h a lock which w i l l prevent the opening 
of the doors from the landing s i d e unless the car i s i n that p a r t i c u l a r 
landing zone. Under normal o p e r a t i o n i t s h a l l not be p o s s i b l e t o s t a r t the 
l i f t car or keep i t i n motion unless a l l landing doors are c l o s e d and 
locked, except that when the car i s w i t h i n the landing zone and under the 
c o n t r o l of a l e v e l l i n g device i t may proceed to f l o o r l e v e l w i t h landing 
doors open. 

NOTE: L i f t s w i t h a t r a v e l not exceeding 4.5 m may s t a r t t h e i r motion 
without the door being locked, provided the l o c k i n g operation takes place 
before the car has moved 150 mm from the landing. 

14.4 Requirements f o r Door Locks 

(a) The e l e c t r i c a l and mechanical p a r t s of door locks s h a l l be of 
sound mechanical c o n s t r u c t i o n and adequate s t r e n g t h . They s h a l l 
be designed t o withstand reasonable wear without c r e a t i n g unsafe 
c o n d i t i o n s or p e r m i t t i n g the use of unsafe p r a c t i c e s . 

(b) s p r i n g s used s h a l l be i n compression under a l l c o n d i t i o n s . 

(c) F a i l u r e of the s p r i n g s h a l l not render the lock unsafe. 

(d) The l o c k i n g devices and a s s o c i a t e d a c t u a t i n g rods or l e v e r s s h a l l 
be so s i t u a t e d or protected as to be reasonably i n a c c e s s i b l e from 
the landing or c a r . 

(e) Electro-mechanical l o c k s s h a l l comply w i t h the f o l l o w i n g : 

( i ) Be t o t a l l y enclosed i n one case and the removal of any 
detachable cover from the case s h a l l not d i s t u r b any part 
of the lock mechanism. 
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( i l ) E l e c t r i c a l contacts f i t t e d to a lock designed f o r 
p r e - l o c k i n g s h a l l be p o s i t i v e l y prevented from c l o s i n g 
u n t i l mechanical l o c k i n g takes p l a c e . 

( i i i ) I f not designed f o r p r e - l o c k i n g i t s h a l l be so constructed 
and adjusted that the e l e c t r i c a l c o n t a c t s cannot be cl o s e d 
u n t i l the door i s i n a p o s i t i o n t o be mechancially locked, 
and s h a l l be provided w i t h primary and secondary l o c k i n g 
p o s i t i o n s . The e l e c t r i c a l contacts s h a l l be open when the 
door i s held i n the secondary l o c k i n g p o s i t i o n . 

( i v ) Opening of the door s h a l l cause the contacts to be 
p o s i t i v e l y opened independently of g r a v i t y or s p r i n g s . 

14.5 Emergency Opening Arrangements f o r Landing Doors 

For emergency purposes and f o r purposes of maintenance and i n s p e c t i o n 
p r o v i s i o n s s h a l l be made to open a door from the landing, when the car i s 
not w i t h i n the p a r t i c u l a r l anding zone. This s h a l l be accomplished by a 
s p e c i a l l y shaped key which s h a l l be kept i n a place of s e c u r i t y but be 
r e a d i l y a v a i l a b l e i n cases of emergency. (The use of a p l a i n rod or bar f o r 
t h i s purpose s h a l l be precluded.) 
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SECTION 15 - CLEARANCE IN LIFTWELLS AND ENCLOSURES 

15.1 Clearances at Car Openings 

15.1.1 General. The i n s i d e face of the l i f t w e l l opposite the path of 
t r a v e l of the car s i l l f o r a width at l e a s t equal t o the c l e a r car opening 
pl u s 25 mm on each s i d e , s h a l l form a f l u s h surface w i t h i n the l i m i t a t i o n s 
set out i n Rules 15.1.2 to 15.1.5. When metal f l u s h i n g i s used, the edges 
s h a l l be returned or r o l l e d to provide a smooth surface. 

15.1.2 Clearance between Car and Landing S i l l s . The landing s i l l s s h a l l 
be not more than 40 mm or l e s s than 13 mm from the car s i l l . 

For v e r t i c a l l y s l i d i n g landing door panels that s l i d e down t o open, the 
s i l l s i d e of the t r u c k a b l e s i l l of the panel s h a l l be deemed t o be the 
landing s i l l f o r the purpose of t h i s Rule. 

15.1.3 Flushness of L i f t w e l l . 
v 

15.1.3.1 F l u s h i n g d i s t a n c e s . The l i f t w e l l s urface s h a l l be f l u s h and 
plumb w i t h the landing s i l l f o r a d i s t a n c e of at l e a s t 75 mm below the 
s i l l . Where s e l f - l e v e l l i n g or manual i n c h i n g can occur w i t h doors open, the 
f l u s h i n g s h a l l extend below the landing s i l l f o r a d i s t a n c e equal to the 
l e v e l l i n g or i n c h i n g zone pl u s 75 mm. Where the d i s t a n c e from the landing 
s i l l to the door hanger recess below i s l e s s than 150 mm, the f o l l o w i n g 
c o n d i t i o n s s h a l l be f u l f i l l e d : 

(a) The car s h a l l be provided w i t h a s e l f - l e v e l l i n g d evice. 

(b) The car doors s h a l l be power operated and s h a l l not commence to 
open u n t i l the car s i l l i s opposite the f l u s h s e c t i o n of the 
l i f t w e l l face under the landing s i l l . 

(c) The car s h a l l l e v e l i n the 'up' d i r e c t i o n only w h i l s t the car and 
landing doors remain c l o s e d . The car may r e l e v e l i n the 'up' 
d i r e c t i o n w i t h doors open, i f the car s i l l i s opposite the flushed 
p o r t i o n of the l i f t w e l l . 

The d i s t a n c e between any part of the l i f t w e l l s urface and the car s i l l , 
other than recesses over landing doors f o r the l o c a t i o n of suspension and 
l o c k i n g equipment, s h a l l not exceed 125 mm except that f o r goods l i f t s w i t h 
v e r t i c a l l y b i - p a r t i n g doors the d i s t a n c e may be 150 mm; provided however 
that the d i s t a n c e may be increased to 200 mm f o r goods l i f t s w i t h v e r t i c a l l y 
b i - p a r t i n g doors, i f the car door i s mechanically latched c l o s e d , u n t i l the 
car i s w i t h i n the f l u s h e d l e v e l l i n g zone. 

15.1.3.2 Recesses or ledges. Recesses i n any face of the l i f t w e l l 
e nclosure, other than those s p e c i f i c a l l y provided f o r l i f t maintenance or 
r e p a i r , s h a l l not be permitted. P r o j e c t i n g beams, f l o o r s l a b s or other 
b u i l d i n g c o n s t r u c t i o n s h a l l not c r e a t e ledges which set back more than 230 
mm from the c l e a r plumb l i n e of the l i f t w e l l unless the top surface of the 
ledge or setback i s b e v e l l e d at an angle of not l e s s than 75 degrees to the 
h o r i z o n t a l . Trimmer beams between adjacent l i f t s are not r e q u i r e d to have 
bevels. 
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Any p r o j e c t i o n extending Inwards from the general surface of the w a l l of a 
l i f t w e l l and which faces a car entrance s h a l l be b e v e l l e d on the underside 
at an angle of not l e s s than 15 degrees or more than 30 degrees from the 
v e r t i c a l . The b e v e l l e d surfaces may be i n t e g r a l w i t h the l i f t w e l l w a l l , as 
i n a concrete w a l l , or may be constructed of r i g i d metal p l a t e . 

15.1.3.3 O v e r t r a v e l . That p o r t i o n of the l i f t w e l l o pposite a car 
entrance s h a l l comply w i t h Rule 15.1.3.2 f o r the f u l l d i s t a n c e that the car 
entrance can o v e r t r a v e l above the top landing or below the lowest l a n d i n g , 
when the b u f f e r s are f u l l y compressed. 

15.1.4 V e r t i c a l B i - p a r t i n g Doors. Where v e r t i c a l b i - p a r t i n g doors are 
f i t t e d i n s i d e the enclosure, the lower edge of the bottom s e c t i o n of the 
doors s h a l l be b e v e l l e d at not l e s s than 15 degrees nor more than 30 degrees 
from the v e r t i c a l . In a d d i t i o n , where l e v e l l i n g or i n c h i n g can occur 
without the car door being c l o s e d , the i n s i d e face of the landing door s h a l l 
be continued f l u s h below the landing s i l l l e v e l , when the landing door i s 
c l o s e d , f o r a d i s t a n c e equal to the length of the l e v e l l i n g or i n c h i n g zone. 

15.1.5 Maximum Clearance between Car and Landing Doors. The clearance 
between the l i f t w e l l face of a car door at i t s leading edge and the l i f t w e l l 
face of any s e c t i o n of a landing door, and the clearance between the 
l i f t w e l l face of a landing door at i t s leading edge and the l i f t w e l l face of 
any s e c t i o n of a car door, s h a l l not exceed 150 mm. 

15.2 Clearance Between Cars, Counterweights and L i f t w e l l Enclosures 

The clearance between c a r s , counterweights and other moving p a r t s i n 
r e l a t i o n t o each other, t o the l i f t w e l l , and to f i t t i n g s i n the l i f t w e l l 
s h a l l be as f o l l o w s : 

(a) Measurement of clearances . The clearances s p e c i f i e d i n t h i s Rule 
s h a l l be measured w i t h no load on the car f l o o r . 

(b) Between car and l i f t w e l l enclosures. The clearance between the 
car and any p r o j e c t i o n i n the l i f t w e l l enclosure and counterweight 
screen, i f provided, s h a l l be not l e s s than 40 mm, w i t h the car at 
i t s c l o s e s t normal p o s i t i o n to the l i f t w e l l except on the s i d e s 
used f o r loading and unloading, p r o v i d i n g t h i s clearance i s 
preserved under the d e f l e c t i o n t e s t p r e s c r i b e d i n Rule 12.2. 

(c) Between car and counterweight. The clearance between the car and 
the counterweight s h a l l be not l e s s than 50 mm w i t h the car and 
counterweight at t h e i r c l o s e s t normal p o s i t i o n . 

(d) Between counterweight and l i f t w e l l enclosures or screens. The 
clearance between the counterweight and any counterweight screen 
s h a l l be not l e s s than 50 mm and the clearance between 
counterweight and l i f t w e l l enclosure s h a l l be not l e s s than 40 mm 
w i t h the aforementioned i n t h e i r c l o s e s t normal p o s i t i o n . This 
clearance s h a l l not be reduced when the l i f t w e l l enclosure i s 
t e s t e d f o r d e f l e c t i o n i n accordance w i t h Rule 12.2. 
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(e) Between car s In m u l t i p l e l i f t w e l l s . The running clearances 
between the c a r s , and any equipment attached thereto, of l i f t s 
o p e r a t i n g i n a m u l t i p l e l i f t w e l l s h a l l be not l e s s than 100 mm. 
However, f o r car s w i t h the above clearances, no equipment which 
r e q u i r e s s e r v i c i n g on the roof of a car s h a l l be p o s i t i o n e d l e s s 
than 230 mm from another c a r . Where equipment i s unavoidably 
p o s i t i o n e d w i t h i n t h i s 230 mm d i s t a n c e , s u i t a b l e screening s h a l l 
be provided to t h i s area. 
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SECTION 16 - HOISTING ROPES 

16.1 M a t e r i a l s 

S t e e l car or counterweight ropes s h a l l be used f o r a l l l i f t s and s h a l l 
comply w i t h the relevant requirements of BS 302 : Part 4 - S t e e l Wire Ropes 
f o r E l e c t r i c L i f t s or AS 1656 S t e e l Wire Ropes. 

A c e r t i f i c a t e i n respect of the above s h a l l be fu r n i s h e d by the 
manufacturer f o r each s i z e of rope used g i v i n g the f o l l o w i n g i n f o r m a t i o n : 

(a) the name and addressed of the manufacturer; 

(b) diameter o f rope: 

(c) number of str a n d s ; 

(d) number of wires of each s t r a n d ; 

(e) q u a l i t y of m a t e r i a l ; 

( f ) l a y of rope; 

(g) minimum s p e c i f i e d breaking load of rope. 

Chain s h a l l not be used f o r the h o i s t i n g or suspension of a car or 
counterweight. 

16.2 Method of Measuring Ropes 

Ropes s h a l l be designated i n terms of t h e i r diameter. 

The diameter of a wire rope i s the diameter of the circumscribed c i r c l e 
and s h a l l be measured w i t h a s u i t a b l e device such as a rope c a l l i p e r i n two 
planes each at three places at l e a s t 1500 mm apart along the length of the 
rope. 

The measuring jaws should be of s u f f i c i e n t length to lap at l e a s t two 
strands on opposite s i d e s of the rope. 

16.3 S i z e of Ropes 

The minimum diameter of ropes f o r car s and counterweight s h a l l be 9.5 mm. 

16.4 Minimum Number of Ropes 

The minimum number of ropes f o r c a r s and counterweights s h a l l be two f o r 
drum d r i v e l i f t s and three f o r a l l other types. 

16.5 Minimum Rope Factor of Sa f e t y 

The f a c t o r s of s a f e t y f o r h o i s t i n g w i r e ropes s h a l l not be l e s s than given 
i n Table 16.5. 
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TABLE 16.5 
MINIMUM FACTORS OF SAFETY FOR HOISTING WIRE ROPES 

Rope speed Minimum Rope speed Minimum 
not exceeding f a c t o r not exceeding f a c t o r 

m/s of s a f e t y m/s of s a f e t y 

2.25 10.00 5.00 11.55 
2.50 10.25 5.50 11.70 
3.00 10.10 6.00 11.80 
3.50 11.00 6.50 11.85 
4.00 11.25 7.00 11.90 
4.50 11.45 7.50 11.90 

C a l c u l a t i o n of the f a c t o r of s a f e t y s h a l l be by the f o l l o w i n g formula: 

F = SN 
W 

where 

F = f a c t o r of s a f e t y 

s • manufacturers guaranteed breaking s t r e n g t h of one rope 

N = number of runs of rope under load (see Note) 

W = maximum s t a t i c load imposed on a l l car ropes w i t h the car 
and i t s rated load at any p o s i t i o n i n the l i f t w e l l , i n the 
same u n i t s as S 

NOTE: For m u l t i p l e roping (except f o r roped h y d r a u l i c l i f t s ) , the 
number of runs of rope N under load w i l l be - f o r 2:1 roping, twice the 
number of ropes used; f o r 3:1 roping, three times the number of ropes used, 
e t c . 

16.6 Wire Rope Data P l a t e 

16.6.1 Data P l a t e on L i f t Car. A p l a t e l e g i b l y and i n d e l i b l y marked wi t h 
the f o l l o w i n g information s h a l l be permanently attached to the bow of the 
l i f t c a r : 

(a) number of ropes; 

(b) s i z e of ropes; 

(c) rope c o n s t r u c t i o n ; 

(d) rope m a t e r i a l and; 

(e) minimum s p e c i f i e d breaking load of the ropes. 
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16.6.2 Data Plata on Ropec. A m e t a l o r p l a s t i c t a g p l a t e s h a l l 
be s e c u r e l y a t t a c h e d t o one of t h e h o i s t ropes c l o s e t o t h e c a r 
bow. The d a t a t a g w i l l bear t h e f o l l o w i n g w i r e rope d a t a : 

(a) s i z e o f rope; 

(b) rope c o n s t r u c t i o n ; 

(c) r ope m a t e r i a l ; 

(d) minimum s p e c i f i e d b r e a k i n g l o a d o f t h e r o p e s ; 

(e) month and y e a r t h e ropes were i n s t a l l e d ; 

( f ) name o f pe r s o n o r f i r m who i n s t a l l e d t h e r o p e s 

16.7 Lengthening or Repairing of Wire Ropes 

No c a r o r c o u n t e r w e i g h t rope s h a l l be l e n g t h e n e d o r r e p a i r e d by 
s p l i c i n g . 

16.8 Replacement of Hoist Ropes 

When wear, c o r r o s i o n , b roken w i r e s , o r o t h e r f a c t o r s i n d i c a t e s 
t h a t r o p e s o r c a b l e s have t h e i r b r e a k i n g s t r e n g t h m a t e r i a l l y 
r educed below t h e m a n u f a c t u r e r s r a t i n g , t h e y s h a l l be renewed. 

When ropes a r e renewed, t h e e n t i r e s e t s h a l l be renewed, A s e t 
of r o p e s s h a l l be c o n s i d e r e d as a l l of t h e h o i s t r o p e s o r a l l o f 
th e compensating r o p e s . 

SECTION 17 - ROPE ATTACHMENTS AND FITTINGS 

17.1 Securing of Hire Hoist Ropes to Winding Drums 

Car h o i s t r o p e s o f w i n d i n g drum machines s h a l l have t h e drum 
ends o f t h e r o p e s s e c u r e d on t h e i n s i d e o f t h e drum by clamps o r 
by t a p e r e d b a b b i t t e d s o c k e t s o r by o t h e r means approved by t h e 
C h i e f E n g i n e e r S u r v e y o r . 

Wire h o i s t r o p e s o f drum t y p e machines s h a l l have not l e s s t h a n 
o n e - a n d - a - h a l f t u r n s o f t h e rope on t h e drum when t h e c a r i s 
r e s t i n g on t h e f u l l y compressed b u f f e r . 

17.2 Attachment Ropes to Cars, Counterweight and the Overhead 
Structure 

The c a r and c o u n t e r w e i g h t ends of c a r and c o u n t e r w e i g h t r o p e s 
of t h e s t a t i o n a r y h i t c h - e n d s where m u l t i p l e r o p i n g i s used, s h a l l 
be f a s t e n e d i n such a manner t h a t a l l p o r t i o n s o f t h e rope e x c e p t 
the p o r t i o n i n s i d e t h e rope s o c k e t s w i l l be r e a d i l y v i s i b l e . 
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A t t a c h m e n t s s h a l l be o f t h e f o l l o w i n g approved t y p e s : 

(a) s p l i c e d eye, 

(b) i n d i v i d u a l t a p e r e d b a b b i t t e d rope s o c k e t , 

(c) wedge-type s o c k e t , 

(d) swaged f i t t i n g , 

(e) o t h e r t y p e s o f rope f a s t e n i n g s approved by t h e C h i e f 
E n g i n e e r S u r v e y o r . 

The a t t a c h m e n t s f o r t h e ropes s h a l l be t h r e a d e d a t e i t h e r t h e 
c a r o r c o u n t e r w e i g h t end t o p e r m i t i n d i v i d u a l adjustment o f t h e 
rope l e n g t h s . 

17.3 Eyebolts 

E y e b o l t s s h a l l comply w i t h t h e r e q u i r e m e n t s o f BS 4278 : 
S p e c i f i c a t i o n s f o r E y e b o l t s f o r L i f t i n g P u r p o s e s , o r e q u i v a l e n t 
n a t i o n a l s t a n d a r d s . 

17.4 Methods of S p l i c i n g Eves i n Ropes 

I f a s p l i c e d eye i s used a m e t a l t h i m b l e s h a l l be p l a c e d w i t h i n 
t h e eye and t h e s p l i c e made w i t h a t l e a s t t h r e e f u l l t u c k s o f t h e 
whole s t r a n d o f t h e rope and two t u c k s w i t h o n e - h a l f o f t h e w i r e 
c u t out of each s t r a n d made under and over a g a i n s t t h e l a y o f t h e 
rop e . The eye s h a l l be drawn t i g h t l y around t h e t h i m b l e , t h e 
s t r a n d s drawn t i g h t a f t e r each t u c k and t h e t u c k s smoothly l a i d . 
A f t e r t h e l a s t t u c k i s made each s t r a n d s h a l l be c u t o f f not 
c l o s e r t h a n 6 mm from t h e t u c k and bea t e n down. 

17.5 S o c k e t s 

( i ) S o c k e t s s h a l l comply w i t h BS 463 - "Sockets f o r W i r e 
Ropes". The method o f s o c k e t t i n g s h a l l a l s o comply 
w i t h t h e a p p r o p r i a t e Appendix o f t h a t S p e c i f i c a t i o n . 

( i i ) S o c k e t s c o m p l y i n g w i t h AS 1735.2 s h a l l a l s o be 
a c c e p t e d p r o v i d e d t h e y a r e accompanied by t h e 
c e r t i f i c a t i o n l i s t e d i n BS 463 C l a u s e 16 and t e s t e d t o 
t h e r e q u i r e m e n t s of AS 1735.2 Appendix A 1 . 3 ( g ) . 
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17.6 Bulldog Grips 

B u l l d o g g r i p s s h a l l comply w i t h BS 462 - S p e c i f i c a t i o n f o r Wire Rope 
G r i p s . The method of attachment s h a l l comply w i t h the appropriate Appendix 
of that S p e c i f i c a t i o n . The word 

17.7 E q u a l i s e r s 

Spring e q u a l i s e r s s h a l l be f i t t e d on at l e a s t one end of a l l h o i s t ropes. 

For drum d r i v e l i f t s , the ropes of the car or dead-end h i t c h e s s h a l l be 
I n d i v i d u a l l y provided w i t h compression-spring type e q u a l i s e r s . Each s p r i n g 
s h a l l be I n d i v i d u a l l y capable of supporting the t o t a l weight of the car and 
ra t e d load without damage or permanent deformation under earthquake 
c o n d i t i o n s . 

S i n g l e bar e q u a l i s e r s s h a l l not be used f o r car or counterweight ropes. 
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SECTION 18 - SHEAVES AND DRUMS 

18.1 Grooving o f Sheaves and Drums 

Grooving of sheaves and drums s h a l l be In accordance w i t h the f o l l o w i n g 
requirements: 

(a) The seats of a l l grooves of drums and d i v e r t e r sheaves s h a l l be 
machined t o the arc of a c i r c l e having a diameter exceeding that 
of the nominal diameter of the rope by an amount w i t h i n the 
tole r a n c e s shown i n Table 18.1. 

(b) A l l grooves s h a l l have a smooth f i n i s h and the edges s h a l l be 
radiused. 

(c) The groove s h a l l extend over at l e a s t o n e - t h i r d of the 
circumference of the rope. 

(d) Drums s h a l l be long enough t o take a i l the rope i n one l a y e r . The 
flan g e s s h a l l extend t o at l e a s t one rope diameter beyond the 
centre of the rope wound on them. P r o t e c t i v e guards s h a l l be 
f i t t e d . 

(e) The top surface of the rope s h a l l not extend above the periphery 
of t r a c t i o n sheaves by a height greater than 30 percent of the 
rope diameter. 

( f ) S u b s t a n t i a l type approved keepers s h a l l be provided to maintain 
ropes i n the grooves of car and counterweight t r a c t i o n , 
m u l t i p l y i n g , d i v e r t e r and compensating sheaves at a l l times. 

TABLE 18.1 
GROOVE SEATS OF SHEAVES AND DRUMS 

Nominal Tolerance on groove seat diameter, mm 
rope 

diameter 
mm min. max. 

6 to 8 0.4 0.8 
9 to 20 0.8 1.6 

21 to 30 1.2 2.4 

18.2 Rope Ret a i n e r Guards 

Rope r e t a i n e r guards s h a l l be provided on d e f l e c t o r sheaves, machine 
sheaves, compensator rope sheaves, governor t e n s i o n sheaves and h o i s t rope 
sheaves on c a r s and counterweight t o I n h i b i t displacement of ropes i n the 
event ropes become s l a c k . 

Rope guards s h a l l be continuous or there s h a l l be one guard f o r 30 degrees 
wrap or l e s s , and two guards f o r a wrap i n excess of 30 degrees. The guard 
or guards s h a l l be loca t e d so that the included angle between the outer 
faces of the guard or guards encloses two-thirds of the angle of contact 
between the rope and sheave, e t c . 
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18.3 R a t i o of Rope Diameter t o Sheave Diameter 

The minimum r a t i o of the diameter of any sheave to the diameter of the 
rope wound on i t , measured on rope c e n t r e s , s h a l l be not l e s s than 40. 
Sheaves f o r compensating ropes may have a r a t i o of not l e s s than 30. 

18.4 Mechanical Design 

The mechanical design of sheaves, s h a f t s and supports s h a l l be i n 
accordance w i t h Rules 8.3, 8.4, 8.5, 8.8 and 8.10. 

18.5 Sheave Guards - M u l t i p l e Roping 

M u l t i p l e sheaves mounted on a car or counterweight s h a l l be provided w i t h 
a guard t o -

(a) prevent the ropes l e a v i n g t h e i r c o r r e c t grooves In the sheaves In 
accordance w i t h Rule 18.2. 

(b) prevent f i n g e r s or t o o l s being caught between the ropes and the 
sheaves. 

(c) f o r c a r s o n l y , cover any spokes or open webs of the sheave. 

I f a m u l t i p l y i n g sheave i s mounted on top of a car or counterweight, i t 
s h a l l be provided w i t h a guard c o v e r i n g e n t i r e l y the upper h a l f of the 
sheave or sheaves. 

I f a m u l t i p l y i n g sheave I s mounted on top of a c a r , a s u b s t a n t i a l hand 
hold s h a l l be provided at a convenient height surrounding the ropes as a 
whole, or i n d i v i d u a l runs of rope, but at l e a s t 50 mm c l e a r of the ropes. 

18.6 Guarding of N i p - p o i n t s 

Where the car h o i s t rope lead i s d i v e r t e d by an overhead sheave and the 
n i p - p o i n t i s under the l i f t w e l l c e i l i n g and Is l e s s than 2450 mm from the 
crosshead when the car i s l e v e l w i t h the top l a n d i n g , then the rope 
n i p - p o i n t s h a l l be adequately guarded. 

For s i n g l e and double wrap sheaves i n secondary f l o o r s , the n i p - p o i n t s of 
ropes and the spokes of open-web sheaves which are l e s s than 2450 mm from 
the f l o o r , s h a l l be adequately guarded. 

The n i p - p o i n t s of compensation sheaves and ropes s h a l l be adequately 
guarded. 
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SECTION 19 - COUNTERWEIGHTS 

19.1 Counterweight C o n s t r u c t i o n 

Rod type counterweights may be employed on l i f t s up to a speed of 1 m/s, 
the s e c t i o n s being secured by at l e a s t two t i e - r o d s passing through holes In 
a l l s e c t i o n s , and having lock nuts and s p i l t p i n s at each end. 

For speeds above 1 m/s, counterweights s h a l l be In the form of a r i g i d 
s t e e l frame c o n t a i n i n g s o l i d f i l l e r weights. 

Counterweights s h a l l withstand the e f f e c t of b u f f e r impact at governor 
t r i p p i n g speed. 

S t r u c t u r a l metal frames s h a l l be so designed as to r e t a i n the f i l l e r 
weights s e c u r e l y In place on b u f f e r engagement or f o r the nominated 
earthquake loading i n such a manner as to prevent the s h i f t i n g of the f i l l e r 
weights. F i l l e r weights s h a l l be h e l d i n place by not l e s s than two 
t i e - r o d s passing through holes i n a l l f i l l e r weights and through the bottom 
member of the counterweight frame and s h a l l have lock nuts and s p l i t p i n s at 
each end. 

S t r e s s bearing p a r t s e n c l o s i n g or supporting the counterweight s h a l l not 
be of cast i r o n . 

19.2 Factor of S a f e t y 

Counterweight t i e - r o d s , frame members and t h e i r connections s h a l l be of 
s t e e l and s h a l l have a f a c t o r of s a f e t y of not l e s s than 5. 

The f a c t o r s of s a f e t y s h a l l be c a l c u l a t e d on the c o n d i t i o n s p r e v a i l i n g 
when the l i f t i s at r e s t and the counterweight at the top of i t s t r a v e l , to 
cover the e f f e c t of rope compensation, i f provided. 

NOTE: Counterweight t i e - r o d s s h a l l have a minimum diameter of 19 mm. 

19.3 Guarding of Counterweights 

Guarding of counterweights s h a l l comply w i t h the f o l l o w i n g requirements: 

(a) The path of t r a v e l of the counterweight i n the p i t of the l i f t w e l l 
s h a l l be screened to a height of 2000 mm measured from the p i t 
f l o o r , and the lower edge of the screen s h a l l be s u b s t a n t i a l l y 
l e v e l w i t h the s t r i k e r p l a t e of the counterweight when f u l l y 
supported by I t s b u f f e r or stop. 

(b) Where the counterweight of a l i f t t r a v e l s adjacent t o the car of 
another l i f t , the path of t r a v e l of the counterweight s h a l l be 
screened from the other l i f t throughout i t s t r a v e l by a 
s u b s t a n t i a l continuous screen of non-combustible m a t e r i a l . 
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(c) Counterweight screens s h a l l be of sheet s t e e l at l e a s t 1.6 ion 
th i c k n e s s or 50 mm x 3.15 mm diameter crimped wire mesh, or t h e i r 
e q u i v a l e n t s . However where the counterweight passes w i t h i n 75 mm 
of a screen, the screen openings s h a l l r e j e c t a b a l l 10 mm 
diameter. 

19.4 Counterweight Guide Shoes 

Counterweights s h a l l be guided on each guide r a i l by upper and lower 
guiding members attached to the counterweight and complying w i t h Rule 20.15. 

19.5 L i f t Car as Counterweight 

A l i f t c a r s h a l l not be used to counterbalance another l i f t c a r . 
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SECTION 20 - GUIDES FOR LIFT CARS AND COUNTERWEIGHTS 

20.1 Guide R a l l s Required 

A l l passenger and goods l i f t s s h a l l be provided w i t h car and counterweight 
guide r a i l s . 

20.2 Guide R a i l M a t e r i a l 

Guide r a i l s , reinforcements, backings, b r a c k e t s , r a i l c l i p s , f i s h p l a t e s 
and t h e i r f a s t e n i n g s s h a l l be of s t e e l or other metals conforming to the 
requirements of t h i s s e c t i o n . 

20.3 Requirements f o r S t e e l 

S t e e l s h a l l be open-hearth s t e e l or I t s e q u i v a l e n t , guaranteed by the 
steelmaker f o r a minimum s p e c i f i e d t e n s i l e s t r e n g t h of not l e s s than 380 
MPa, a y i e l d s t r e s s of not l e s s than 228 MPa, and an e l o n g a t i o n of not l e s s 
than 22 percent i n a gauge length of 50 mm. 

20.4 Requirements f o r M a t e r i a l s other than S t e e l 

Metals other than s t e e l may be used provided the f a c t o r of s a f e t y i s not 
l e s s than, and the d e f l e c t i o n s not more than, the values s p e c i f i e d i n these 
Rules. 

Under no circumstances may cast i r o n be used, f o r g u i d e - r a i l s , or 
f i x i n g s . M a l l e a b l e cast i r o n may be used f o r guide shoes o n l y . 

20.5 Guide R a i l S e c t i o n 

Guide r a i l s s h a l l be T - s e c t i o n , conforming to the nominal masses and 
dimensions shown i n F i g 20.5 and Table 20.5. 

Other approved shapes may be used subject to the f o l l o w i n g requirements: 

(a) Provided they comply w i t h the relevant p a r t s of t h i s s e c t i o n . 

(b) They s h a l l have a c r o s s - s e c t i o n a l area s u f f i c i e n t to withstand any 
compressive f o r c e s r e s u l t i n g from the a p p l i c a t i o n of the car or 
counterweight s a f e t y d e v i c e . 

(c) They s h a l l have s u f f i c i e n t bearing area f o r guiding purposes and 
f o r the e f f e c t i v e o p e r a t i o n of s a f e t y gear where provided. 

(d) R a i l j o i n t s s h a l l have s t r e n g t h , r i g i d i t y and accuracy of 
alignment not i n f e r i o r to that s p e c i f i e d i n Rule 20.10. 
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C 

FIG 20.5 
T-SECTION RAIL GUIDE 

GUIDE RAILS 
TABLE 20.5 

NOMINAL MASSES AND DIMENSIONS 

Design­
a t i o n 

T-6 
T-8 
T-15 
T-18 1 /2 
T-22 1 /2 
T-30 

Nominal Nominal dimensions ram 
mass 
kg/m A B C D E 

8.93 49 2 69.8 15.88 25.4 7.9 
11.90 61 9 88.9 15.88 31.7 7.9 
22.32 88 9 127.0 15.88 50.0 12.7 
27.53 107 9 139.7 19.05 50.8 12.7 
33.48 101 6 139.7 28.58 50.8 14.3 
44.64 127 0 139.7 31.75 57.1 17.5 

20.6 S t r e s s e s and D e f l e c t i o n s i n S t e e l Guide R a l l s -

For cars and counterweights the maximum di s t a n c e between p o i n t s of 
s u b s t a n t i a l support s h a l l not exceed the l e s s e r of the f o l l o w i n g -

(a) 180 times the l e a s t r a d i u s of g y r a t i o n of the r a i l . 

(b) Each span of the car guide r a i l or counterweight guide r a i l s where 
there are no intermediate t i e brackets (see Rule 20.8) s h a l l be 
considered as a beam having ends supported, such as to r e s u l t i n a 
d e f l e c t i o n formula of -

WLJ (mm) 
96 E l x 10 4 

and a s t r e s s formula of 

WL (MN/m2) 
6Z x 10 3 
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where 

W « load on guide r a i l (N) 

L = v e r t i c a l d i s t a n c e between centres oE Eastenlngs to the 
b u i l d i n g s t r u c t u r e (mm). When Rule 20.8 i s complied w i t h 
then t h i s d i s t a n c e s h a l l be d i v i d e d by 1.5. 

E = modulus of e l a s t i c i t y o f m a t e r i a l (2 x 10 5 MPa unless 
c e r t i f i e d o t h e r w i s e ) , MPa. 

I = minimum moment of i n e r t i a o f guide r a i l (or of r a i l and 
I t s r einforcement), cm*. 

Z = s e c t i o n a l modulus of the r a i l , or of the r a i l and I t s 
reinforcement, about a l i n e at r i g h t angles to a l i n e 
p a s sing through the p a i r of r a i l s , (cm 3 ). 

( i ) Car Guide R a l l s : 

The s t r e s s and d e f l e c t i o n s h a l l not exceed 124 MPa and 6 mm 
r e s p e c t i v e l y f o r the r a i l loaded as defined i n Rule 22.10. 

(11) Car and Counterweight Guide R a i l s : 

For the purpose of determining the d e f l e c t i o n and s t r e s s e s of 
guides d u r i n g an earthquake, the loaded car or counterweight s h a l l 
be assumed to be suspended In any p o s i t i o n o f t r a v e l and acted 
upon by a continuous h o r i z o n t a l a c c e l e r a t i o n ( I n any d i r e c t i o n ) as 
determined by Rule 2.2. The s t r e s s and d e f l e c t i o n s h a l l not 
exceed 85 percent of the minimum s p e c i f i e d y i e l d s t r e s s and 12 mm 
r e s p e c t i v e l y . 

20.7 S t r e s s e s and D e f l e c t i o n s i n Counterweight Guide R a l l s 

For counterweights without s a f e t y gear where the two guides are secured 
one to the other (see Rule 20.8) between p o i n t s of s u b s t a n t i a l support, the 
dis t a n c e between p o i n t s of s u b s t a n t i a l support may be increased to 270 times 
the l e a s t r a d i u s of g y r a t i o n of the r a i l f o r s t e e l guides, provided the 
s t r e s s e s and d e f l e c t i o n s do not exceed those s p e c i f i e d i n Rule 20.6. 

20.8 Intermediate Tie Brackets for Counterweight Quids K a i l s 

Intermediate s t e e l t i e b r a c k e t s , not r e q u i r e d to be t i e d t o the b u i l d i n g 
s t r u c t u r e s h a l l be provided between guide r a i l s at mid-span should the 
dis t a n c e between f i x i n g s exceed 3 metres. 

The t i e brackets s h a l l be designed to d i s t r i b u t e the load such that there 
i s no r e l a t i v e d e f l e c t i o n at the po i n t of attachment of the t i e brackets to 
the r a i l s under the v a r i o u s lo a d i n g c o n d i t i o n s , i n c l u d i n g earthquakes, w i t h 
the load a c t i n g along a h o r i z o n t a l l i n e passing through both r a i l s . 

The f o l l o w i n g formula s h a l l be used t o determine the s e c t i o n modulus of 
the t i e bracket: 

Zyy • m x h x Cd 
24.8 x 10 3 
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where 

zyy modulus of s e c t i o n of t i e bracket In cm3. 

m mass of counterweight i n kilograms. 

h height of t i e bracket i n mm, measured from the c e n t r e l i n e 
o f the guide r a i l to the heel of the t i e bracket s e c t i o n . 

Cd s e i s m i c design c o e f f i c i e n t obtained from Rule 5.2. 

Z Z Z Z Z Z Z Z Z 2 - Z Z Z Z Z 

R o l l e d s e c t i o n s which must be f a b r i c a t e d , should have f u l l s t r e n g t h welds 
along the e n t i r e c r o s s - s e c t i o n of each J o i n t . 

20.9 Guide R a i l G u i d i n g Surfaces 

Guide r a i l s s h a l l have machine f i n i s h e d guiding s u r f a c e s . 

20.10 Guide R a i l J o i n t s and F i s h P l a t e s 

20.10.1 Type and Strength of J o i n t s . Guide r a i l s s h a l l be j o i n e d 
together by f i s h p l a t e s or by other approved means, as s p e c i f i e d i n Rule 
20.10.2 of such d e s i g n and strength as w i l l w ithstand the f o r c e s s p e c i f i e d 
i n Rule 20.6 and 20.7 w i t h i n the d e f l e c t i o n l i m i t s s p e c i f i e d t h e r e i n . 

The p o s i t i o n of guide r a i l j o i n t s s h a l l be kept w i t h i n 15 percent o f the 
span, from the p o i n t s o f supports. J o i n t s which f a l l o u t s i d e t h i s 
requirement s h a l l have f i s h p l a t e s w i t h at l e a s t the same moment of i n e r t i a 
( i n the X-X and Y-Y planes) as the guide r a i l s and s h a l l comply w i t h the 
relevant requirements of Rule 20.10.2. I f f i s h p l a t e s are f a b r i c a t e d from 
f l a t p l a t e s they s h a l l have continuous f u l l s t r e n g t h butt welds a l l around. 

20.10.2 Design and Construction of J o i n t s . The j o i n t s o f T s e c t i o n guide 
r a i l s s h a l l comply w i t h the f o l l o w i n g requirements: 

(a) The »mds of the r a i l s s h a l l be a c c u r a t e l y machined w i t h a tongue 
and matching groove c e n t r a l l y located In the web. 

(b) The backs of the r a i l flanges s h a l l be a c c u r a t e l y machined. In 
r e l a t i o n t o the r a i l guiding s u r f aces, to a uniform d i s t a n c e f r o n t 
to back of the r a i l s to form a f l a t s u r f a c e f o r the f i n i s h e d f i s h 
p l a t e s . 

(c) The ends of each r a i l s h a l l be b o l t e d to the f i s h p l a t e s w i t h not 
l e s s than four b o l t s . 
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(d) The width c f the f i s h p l a t e s h a l l be not l e s s than the width of 
the back of the r a i l . 

(e) The t h i c k n e s s of the f i s h p l a t e and the diameter of the b o l t s f o r 
each s i z e of guide r a i l s h a l l be not l e s s than those s p e c i f i e d i n 
Table 20.10. 

( f ) The diameter of b o l t holes s h a l l not exceed the diameter of the 
b o l t s by more than 1.5 mm f o r guide r a i l s and 3 mm f o r f i s h p l a t e s . 

J o i n t s of d i f f e r e n t design and c o n s t r u c t i o n to those s p e c i f i e d i n t h i s 
Rule may be used, subject t o the approval of the Chief Engineer Surveyor, I f 
they are e q u i v a l e n t i n s t r e n g t h and w i l l adequately maintain the accuracy of 
the r a i l alignment. 

TABLE 20.10 
MINIMUM THICKNESS OP FISH PLATES AND 
MINIMUM DIAMETER OF FASTENING BOLTS 

Nominal Minimum Minimum 
Designation mass thi c k n e s s of diameter of 

f i s h p l a t e s b o l t s 

kg/m mm mm 

T-6 8.93 11 12 
T-8 11.90 14 12 
T-15 22.32 17 16 
T-18 1 / 2 27.53 20 18 
T-22 1 / 2 33.48 20 18 
T-30 44.64 24 IB 

20.11 O v e r a l l Length of Guide R a l l s 

The top and bottom ends of each run of guide r a i l s s h a l l be so lo c a t e d In 
r e l a t i o n to the extreme p o s i t i o n s of t r a v e l of the car and counterweight, 
that the car and counterweight g u i d i n g members cannot t r a v e l beyond the ends 
of the guide r a i l s . A c l e a r space s h a l l be provided over the top end of any 
guide r a i l s (see Note i n Rule 20.12.3), so that no v e r t i c a l f o r c e s s h a l l be 
imposed on the guide r a i l by the b u i l d i n g s t r u c t u r e or by the l i f t machine. 

Where overruns are i n excess of those r e q u i r e d , guide r a i l s s h a l l extend a 
minimum of 600 mm above the highest p o i n t t o which a car or counterweight 
could jump, at the counterweight or car b u f f e r engagement, or s h a l l extend 
to the underside of the l i f t w e l l c e l l i n g , w i t h due regard to the above 
requirements. 

20.12 Guide R a i l Brackets and B u i l d i n g Supports 

20.12.1 Design. The guide r a i l b r a c k e t s , t h e i r anchors and the b u i l d i n g 
c o n s t r u c t i o n forming the supports f o r the guide r a i l brackets s h a l l be of 
such design as t o : 

(a) withstand the a p p l i c a t i o n of the car or counterweight s a f e t y gear 
when stopping e i t h e r the car and I t s rated load or the 
counterweight, without exceeding the s t r e s s e s d e f i n e d i n Rule 
22.10.3. 
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(b) Withstand h o r i z o n t a l f o r c e s imposed by car loads as de f i n e d by 
Rule 22.10 w i t h a t o t a l d e f l e c t i o n at the point of support of not 
more than 3 mm. 

(c) Withstand s e i s m i c f o r c e s (see Rule 2.2.) a c t i n g on the loaded car 
and counterweight i n t h e i r most adverse p o s i t i o n i n r e l a t i o n to 
any bracket without d e f l e c t i n g more than 6 mm and without causing 
s t r e s s e s In excess of 85 percent of the y i e l d s t r e n g t h of the 
m a t e r i a l used. 

20.12.2 B u i l d i n g Supports. S u f f i c i e n t care and a t t e n t i o n must be 
ex e r c i s e d i n the design of the b u i l d i n g c o n s t r u c t i o n t o ensure that adequate 
p r o v i s i o n I s made f o r the support of the guide r a i l s at p o s i t i o n s governed 
by the l i f t design as approved by t h i s D i v i s i o n . 

NOTE: L i f t w e l l enclosure w a l l s o f b r i c k , t e r r a c o t t a , and s i m i l a r 
m a t e r i a l s . Used i n b u i l d i n g s of s t e e l and concrete c o n s t r u c t i o n , are u s u a l l y 
i n s u f f i c i e n t i n s t r e n g t h to form by themselves adequate supports f o r the 
guide r a i l s . 

fofaei four* 

When trimmer beams are used f o r the support of guide r a i l s they s h a l l be 

e been checked f o r 
t h i s s e c t i o n of the R u l e s ^ n d ar« found I 

20.12.3 Guide R a i l Brackets and anchors. The design of other than type 
approved guide r a i l brackets s h a l l be supported by engineering 
c a l c u l a t i o n s . They s h a l l be s t i f f e n e d where necessary by gusset p l a t e s at 
l e a s t 10 mm t h i c k and s h a l l be secured to the b u i l d i n g supports by means of 
approved anchors. 

Systems u s i n g approved cast i n i n s e r t s w i t h s l o t s s h a l l have b o l t holes i n 
the brackets which are no greater than the diameter of the b o l t p l u s 1.5 mm. 

When post f i x e d anchors are used, s l o t t e d holes In the brackets are 
p e r m i s s i b l e p r o v i d i n g the width of the s l o t i s no greater than the diameter 
of the b o l t p l u s 1.5 mm and that f i t t e d washers which are at l e a s t 6 mm 
t h i c k are used under the b o l t heads. The washers s h a l l be co n t i n u o u s l y 
welded t o the brackets by f i l l e t welds of 6 mm l e g s i z e . 

NOTE: In order to provide s u f f i c i e n t clearance In new b u i l d i n g 
c o n s t r u c t i o n , due allowance should be made f o r b u i l d i n g settlement 
subsequent to the guide r a i l i n s t a l l a t i o n . 

20.12.4 Use of F r i c t i o n G r i p B o l t s on Guide Brackets. Where f r i c t i o n 
g r i p b o l t s are used on guide r a i l brackets the f o l l o w i n g requirements s h a l l 
be met: 

(a) F r i c t i o n g r i p b o l t s and nuts must conform w i t h AS 1511. 

(b) C a l c u l a t i o n s s h a l l be submitted t o prove that the brackets can 
withstand without s l i p , deformation or d e f l e c t i o n the maximum 
loadings that they may be subjected t o as der i v e d from the design 
c o n d i t i o n s of the l i f t , and that these loadings are w i t h i n the 
saf e design l i m i t s f o r the br a c k e t s . 
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(c) The l i f t I n s t a l l e r must provide evidence to show that the f r i c t i o n 
g r i p b o l t s have been tightened to the r e q u i r e d torque loading and 
f u r t h e r evidence to show that 12 months l a t e r the torque loading 
has been re-checked to ensure that r e l a x a t i o n of the f a s t e n e r s has 
not occurred. 

20.13 Fastenings of Guide R a l l s t o R a i l Brackets 

20.13.1 Type of Fastenings. Guide r a i l s s h a l l be secured to t h e i r 
brackets by b o l t e d c l i p s or by through b o l t s . The diameter of the holes i n 
the brackets s h a l l not exceed the diameter of the b o l t s used by more than 
1.5 mm. B o l t s used f o r f a s t e n i n g s h a l l be of such s t r e n g t h as t o withstand 
the f o r c e s and not exceed the s t r e s s e s of Rule 20.12.1. 

20.13.2 S i z e of B o l t s f o r Fastenings. The s i z e of b o l t s used f o r 
f a s t e n i n g the guide r a i l s or r a i l c l i p s to the brackets s h a l l be not l e s s 
than those s p e c i f i e d In Table 20.13. 

TABLE 20.13 
MINIMUM SIZE OF RAIL-FASTENING BOLTS 

Designation Nominal mass 

kg/m 

Minimum diameter 
of b o l t s 

T-6 
T-8 
T-15 
T-18l^2 
T-22l'2 
T-30 

8.93 
11.90 
22.32 
27-. 53 
33.48 
44.64 

12 
12 
16 
16 
18 
18 

20.14 Guide R a i l Gauge Tolerance 

The v a r i a t i o n i n the gauge ( d i s t a n c e between guide r a i l s ) s h a l l be not 
more than 5 mm. 

20.15 Guide Shoes 

20.15.1 Number of Guide Shoes. Every car and counterweight s h a l l be 
provided w i t h at l e a s t four guide shoes, two at the top and two at the 
bottom of each car or counterweight frame. Guide shoes may be of the 
s l i d i n g or r o l l e r type. 

20.15.2 P l a y between Guides. Guide shoes s h a l l be mounted and adjusted 
so that the play between guides w i l l not exceed 10 mm. 

20.15.3 Ad j u s t a b l e Guide Shoes. Adjustable guide shoes s h a l l be so 
designed that t h e i r c o r r e c t adjustment w i l l be maintained independently of 
the t i g h t n e s s of b o l t s or screws through s l o t t e d h o l e s . 

20.15.4 L i f t Cars exceeding 0.65 m/s. S l i d i n g guide shoes of passenger 
l i f t c a r s which exceed a speed of 0.65 m/s s h a l l be provided w i t h 
compression s p r i n g s or t h e i r e q u i v a l e n t i n the plane of the guide r a i l s , to 
ensure c l o s e contact w i t h the r a i l s . 
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20.15.5 Strength of Guide Shoes. Guide shoes, not used In co n j u n c t i o n 
w i t h r o l l e r guides, s h a l l be capable of r e s i s t i n g the h o r i z o n t a l forces 
without exceeding the s t r e s s e s d e f i n e d In Rule 20.12.1. 

20.16 Roller Guide Shoes 

Where r o l l e r guide shoes are used, p o s i t i v e means s h a l l be provided to 
ensure that the car and counterweight are kept w i t h i n the guides In the 
event of f a i l u r e or l o s s of a r o l l e r t y r e , e t c . The upper guide shoes of 
the car and counterweight s h a l l be e f f e c t i v e l y guarded from above where the 
r o l l e r s make contact w i t h the guides. 

Counterweights and cars s h a l l be provided w i t h four r e s t r a i n i n g p l a t e s 
each, the engaging depth of which are at l e a s t 54 mm. Refer F i g . 20.16. 
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Lug P l a t e B o l t e d under R o l l e r 
Guide Assembly to Car and 
Counterweight Frame - w i t h 
Min. 4 - #16.00 B o l t s 

COUNTERWEIGHT 

ALL DIMENSIONS If 

1 9 . 00 <£ TIE-ROD THRU 
COUNTERWEIGHTS 

4 RESTRAINING PLATES 
REQUIRED PER FRAME 

7 THICK P L A T E 

X T 

o 

65 . 1 

A 1 A 
HESTKA INING PLATE 

FIG 20.16 
LIFT COUNTERWEIGHT AND CAR FRAME ANCHORAGE - TYPICAL ARRANGEMENT 
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SECTION 21 - RATED CAR CAPACITY AND CLASSES OF LOADING 

21.1 Rated Loading C a p a c i t y f o r L i f t Cars 

The minimum r a t e d load i n kilograms f o r l i f t s s h a l l be based on the i n s i d e 
net p l a t f o r m areas. The i n s i d e net p l a t f o r m area s h a l l be measured 1000 mm 
above the car f l o o r between the i n s i d e face of any panels or w a l l s u r f a c e s , 
but not i n c l u d i n g any space i n doorways, as shown i n F i g 21.1 (see a l s o Rule 
21.2). 

I N S I D E N E T 
P L A T F O R M 
A R E A • A « 0 

1 

A 

1 c 

I N S I D E N E T 
P L A T F O R M 
A R E A • A « 8 

t 

A 

— 3 . C 

FIG 21.1 
INSIDE NET PLATFORM AREAS FOR PASSENGER LIFTS 

L i f t s s h a l l be designed and i n s t a l l e d to s a f e l y lower, stop and hold the 
c a r , w i t h an a d d i t i o n a l load of 25 percent i n excess of the r a t e d load. 

The f o l l o w i n g formulae s h a l l be used f o r determining or checking the 
minimum r a t e d load of passenger l i f t s : 

(a) f o r a l i f t having an i n s i d e net p l a t f o r m area of not more than 4.6 
m2 -

W = 35.05A2 + 325.66A 

(b) f o r a l i f t having an Inside net p l a t f o r m area o f more than 4.6 
m2 -

w = 2.454A2 + 610.3A - 020.1 

where 

W • minimum rated load, kg 

A = i n s i d e net p l a t f o r m area, m2 

To determine the load i n g i n persons, the rated load In kilograms s h a l l be 
d i v i d e d by 68. 
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Table 21.1 shows Inside net p l a t f o r m areas f o r t y p i c a l minimum rated loads 

TABLE 21.1 
INSIDE NET PLATFORM AREAS FOR TYPICAL MINIMUM RATED LOADS 

Maximum Minimum Minimum Maximum Minimum Minimum 
Passenger Rated Car F l o o r Passenger Rated Car F l o o r 
Capacity Load Area Capacity Load Area 

kg m2 kg m2 

1 68 0.204 45 3060 5.890 
2 136 0.400 50 3400 6.421 
3 204 0.589 55 3740 6.950 
4 272 0.771 60 4080 7.477 
5 340 0.947 65 4420 8.001 
6 408 1.118 70 4760 8.523 
1 476 1.284 75 5100 9.044 
8 544 1.446 80 5440 9.562 
9 612 1.603 85 5780 10.078 
10 680 1.756 90 6120 10.593 
11 748 1.906 95 6460 11.105 
12 816 2.052 100 6800 11.616 
13 684 2.196 105 7140 12.124 
14 952 2.336 110 7480 12.631 
15 1020 2.474 115 7820 13.136 
16 1088 2.609 120 8160 13.639 
VI 1156 2.741 125 8500 14.140 
18 1224 2.871 130 8840 14.639 
19 1292 2.999 135 9180 15.137 
20 1360 3.125 140 9520 15.632 
21 1428 3.249 145 9860 16.126 
22 1496 3.371 150 10200 16.619 
23 1564 3.491 155 10540 17.109 
24 1632 3.609 160 10880 17.598 
25 1700 3.726 165 11220 18.085 
26 1768 3.841 170 11560 18.571 
27 1836 3.955 175 11900 19.055 
28 1904 4.067 180 12240 19.537 
29 1972 4.177 185 12580 20.018 
30 2040 4.287 190 12920 20.497 
35 2380 4.822 195 13260 20.974 
40 2720 5.357 200 13600 21.450 

NOTE: A l l the above ra t e d loads are not n e c e s s a r i l y usual i n d u s t r y 
s i z e s . 

21.1.1 V e h i c l e L i f t s . These s h a l l have a ra t e d load of not l e s s than 200 
kg/m2 and s h a l l s a t i s f y the I n s p e c t i n g Engineer Surveyor of the f o l l o w i n g 
c r i t e r i a . 

(a) They s h a l l be used o n l y f o r p r i v a t e motor v e h i c l e s and f o r t h i s 
reason s h a l l have b u i l t - i n s e c u r i t y to guarantee r e s t r i c t e d access 

(b) They s h a l l be used by d r i v e r s or attendants who have received 
I n s t r u c t i o n on t h e i r s a f e and reasonable use. 
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21.2 Cars F i t t e d w i t h False H a l l s or P a r t i t i o n s 

Where f a l s e w a l l s or p a r t i t i o n s are I n s t a l l e d In l i f t c a r s f o r the purpose 
of r e s t r i c t i n g the net p l a t f o r m area f o r passenger use, they s h a l l be 
permanently b o l t e d , r i v e t e d or welded i n p l a c e . Doors or h a n d r a i l s s h a l l 
not be used f o r t h i s purpose. The f a l s e w a l l or p a r t i t i o n s h a l l be so 
i n s t a l l e d as to provide f o r symmetrical loading about the centre of the c a r . 

21.3 N o t i c e s i n L i f t Cars 

A conspicuous load p l a t e bearing the RATED load of the l i f t i n persons and 
kilograms i n f i g u r e s of at l e a s t 6mm s h a l l be f i t t e d i n each l i f t c a r . 
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SECTION 22 - CAR CONSTRUCTION 

22.1 Car Frames Required 

Every l i f t suspended by wire ropes s h a l l have a car frame c o n s i s t i n g of a 
bow, s i d e and b u f f e r members and s a f e t y gear bearers, l o c a t e d approximately 
at the middle of the car p l a t f o r m , and proforably-no f u r t h e r from the middle 
than of the d i s t a n c e from f r o n t to back of the p l a t f o r m . 

22.2 Guiding Members 

Car frames s h a l l be guided on each guide r a i l by upper and lower g u i d i n g 
members attached t o the frame. 

22.3 Design of Car Frames and Guid i n g Members 

The frames and I t s g u i d i n g members s h a l l be designed to withstand the 
forc e s r e s u l t i n g from the load i n g c o n d i t i o n s f o r which the l i f t i s designed 
(See S e c t i o n 21). 

When the s l i n g members comprise of two i n d i v i d u a l members these members 
s h a l l be e f f e c t i v e l y t i e d together ( t o form an e f f e c t i v e composite member) 
at at l e a s t three p o s i t i o n s i n the middle t h i r d of the span. 

22.4 Underslung Car Frames 

Where the car frame i s underslung or loca t e d e n t i r e l y below the car 
p l a t f o r m , the v e r t i c a l d i s t a n c e between the top and bottom guide shoes s h a l l 
not be l e s s than 40 percent of the d i s t a n c e between the guide r a i l s . 

22.5 Car Platforms 

Every l i f t car s h a l l have a p l a t f o r m c o n s i s t i n g of a nonperforated non 
s l i p f l o o r attached to a p l a t f o r m frame supported by the car frame, and 
extending over the e n t i r e area w i t h i n the car enclosure. The p l a t f o r m frame 
members and the f l o o r s h a l l be designed to withstand the f o r c e s developed 
under the l o a d i n g c o n d i t i o n s f o r which the l i f t i s designed and i n s t a l l e d . 

22.6 M a t e r i a l s f o r Car Frames and P l a t f o r m Frames 

M a t e r i a l s used In the c o n s t r u c t i o n of car frames and platforms s h a l l 
conform to the f o l l o w i n g : 

(a) Car and p l a t f o r m frames and p l a t f o r m j o i s t s s h a l l be made of s t e e l 
or other approved metals. 

(b) Cast Iron s h a l l not be used f o r any part subject t o te n s i o n , 
t o r s i o n , or bending. 

22.7 Requirements f o r S t e e l 

S t e e l used i n the c o n s t r u c t i o n of car frames and p l a t f o r m frames s h a l l 
comply w i t h one of the standards In S e c t i o n 4 of these Rules. 
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22.8 Requirements f o r Metals other than S t e e l 

Metals other than s t e e l may be used i n the c o n s t r u c t i o n of car frames and 
platforms provided the metal used has the e s s e n t i a l p r o p e r t i e s t o meet a l l 
the requirements as regards a l l o w a b l e s t r e s s e s and maximum d e f l e c t i o n s 
s t a t e d i n t h i s S e c t i o n . 

22.9 Car Frame and P l a t f o r m Connections 

Connections between members of car frames and platforms s h a l l be r i v e t e d , 
b o l t e d , or welded, and s h a l l conform to the f o l l o w i n g : 

(a) B o l t s , where used through s l o p i n g flanges of s t r u c t u r a l members 
s h a l l have boltheads of the tipped-head type or s h a l l be f i t t e d 
w i t h b e v e l l e d washers. 

(b) Nuts used on s l o p i n g flanges of s t r u c t u r a l members s h a l l seat on 
b e v e l l e d washers. 

(c) A l l welding and the q u a l i f i c a t i o n s f o r welders s h a l l be i n 
accordance w i t h the a p p r o p r i a t e standard as per Rule 4.6. 

22.10 Strength of Car Frames and C o n d i t i o n s of Loading 

22.10.1 C o n d i t i o n s of Car Loading. In c a l c u l a t i n g the minimum st r e n g t h 
required i n any car frame member, i n c l u d i n g s h a f t s f o r sheaves, the 
f o l l o w i n g c o n d i t i o n s of l o a d i n g s h a l l be considered, i n a d d i t i o n to the 
weight of the car and I t s a s s o c i a t e d equipment; the loading due to 
t r a v e l l i n g c a b l e s , rope or c h a i n compensation, compensation sheave lockdown, 
e t c : 

(a) The r a t e d load d i s t r i b u t e d over the whole of the p l a t f o r m . 

(b) one-half of the r a t e d load d i s t r i b u t e d over any p o r t i o n of the 
p l a t f o r m having an area equal to h a l f the t o t a l p l a t f o r m . 

no less fha* 
(c) A d d i t i o n a l f o r goods l i f t s , / ^ o n e quarter of the s t a t i c rated load 

s h a l l bo oonoidorod no bolng concentrated on the midpoint of the 
s i l l . ?he-6h4ef—Engineer-Surveyor-mayrequire greater s i l l 
l o adings f o r s p e c i a l goods l i f t s . 

22.10.2 D e c e l e r a t i n g Force t o be Considered. The f o l l o w i n g d e c e l e r a t i n g 
forces s h a l l be considered i n c o n j u n c t i o n w i t h c o n d i t i o n s of l o a d i n g i n Rule 
22.10.1 above: 

(a) The f o r c e due to s a f e t y gear o p e r a t i o n being that r e s u l t i n g from a 
d e c e l e r a t i o n of 2 g f o r Type A s a f e t y gear (masses Involved are 
m u l t i p l i e d by 3 ) . 

1 g f o r Types B and C s a f e t y gear (masses i n v o l v e d are m u l t i p l i e d 
by 2). 

1.5 g f o r Type D s a f e t y gear (masses in v o l v e d are m u l t i p l i e d by 
2.5). 

(b) The force due to car b u f f e r engagement, being that r e s u l t i n g from 
a d e c e l e r a t i o n of 1 g. (The masses i n v o l v e d are m u l t i p l i e d by 2.) 
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(c) The fo r c e developed when the car drops back to the ropes a f t e r 
jumping, f o r example as a r e s u l t of earthquake, counterweight 
b u f f e r or s a f e t y gear engagement e t c . This force s h a l l be taken 
to be that r e s u l t i n g from a d e c e l e r a t i o n of 1 g. (The masses 
i n v o l v e d are m u l t i p l i e d by 2.) 

22.10.3 Maximum P e r m i s s i b l e S t r e s s In Car Frames. The s t r e s s r e s u l t i n g 
from the loading c o n d i t i o n s i n Rules 22.10.1 and 22.10.2 s h a l l not exceed 
the f o l l o w i n g : 

Loading 
Co n d i t i o n s 

P e r m i s s i b l e s t r e s s i n 
t e n s i o n , compression 

or bending or any 
combination of these 

P e r m i s s i b l e 
s t r e s s i n 

Shear 

As per Rule 
22.10.1 

100 MN/m2 80 MN/m2 

As per Rule 
22.10.2 

150 MN/m2 120 MN/m2 

22.10.4 Maximum D e f l e c t i o n i n Car Frames. The maximum d e f l e c t i o n i n any 
member, loaded as a simply supported beam and c o n s i d e r i n g only s t a t i c loads, 
s h a l l not exceed 1/960 of i t s span between supports or f i x i n g s , o r , f o r 
c a n t i l e v e r s , 1/480 of the length of the c a n t i l e v e r . 

22.11 H o i s t Rope H i t c h P l a t e s 

Hoist ropes attached to the car s h a l l be attached t o s t e e l h i t c h p l a t e s or 
to s t r u c t u r a l s t e e l shapes. 

I f attachment i s by b o l t s or r i v e t s , the p l a t e s or shapes s h a l l be secured 
to the underside or the webs of the car frame member w i t h the b o l t s or 
r i v e t s so locat e d that the t e n s i o n i n the h o i s t ropes w i l l not develop 
d i r e c t t e n s i o n i n the b o l t s or r i v e t s . 

22.12 Car Frame w i t h Crosshead Sheaves 

22.12.1 Sheaves Mounted on Car Frame. Where a h o i s t rope sheave or 
sheaves are mounted on the car frame and the sheave s h a f t extends through 
the web of a car frame member, the r e d u c t i o n i n area of the member s h a l l not 
reduce the s t r e n g t h of the member below that r e q u i r e d . Where necessary, 
r e i n f o r c i n g p l a t e s s h a l l be welded or r i v e t e d to the member to provide the 
re q u i r e d s t r e n g t h . 

22.12.2 M u l t i p l y i n g Sheaves Mounted on Separate Sheave Sh a f t s . Where 
m u l t i p l y i n g sheaves mounted on separate sheave s h a f t s are used, p r o v i s i o n 
s h a l l be made to take the compressive f o r c e s , developed by ten s i o n Its the 
h o i s t ropes between the sheaves, on a s t r u t or s t r u t s between the 
sheave-shaft supports, or by p r o v i d i n g a d d i t i o n a l compressive s t r e n g t h i n 
the car frame or car frame members supporting the sheave s h a f t . 

22.12.3 Sheaves Above Car Crosshead, where sheaves are provided above 
the car crosshead, there s h a l l be a c l e a r space of at l e a s t 380 mm from the 
guard to e i t h e r the f r o n t face of the l i f t w e l l or to the rear of the l i f t 
c a r , and 450 mm from the guard to the car guide r a i l s . 
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22.13 Attachments t o Car Frame 

Where s i d e b r a c i n g and s i m i l a r members are attached to the car frame, the 
re d u c t i o n i n area of the car frame due to the attachment of the member s h a l l 
not reduce the s t r e n g t h of the car frame below the requirements of Rule 
22.10. 

22.14 L i f t Car Roof 

22.14.1 General. Every l i f t s h a l l have a s o l i d roof which s h a l l cover 
the whole area of the c a r . 

22.14.2 C o n s t r u c t i o n . 

22.14.2.1 General. The roof of every l i f t car s h a l l be so constructed as 
to provide a sound, even surface of as large an area as p r a c t i c a b l e and t o 
a f f o r d a f i r m f o o t h o l d , and s h a l l be of adequate s t r e n g t h to support s a f e l y 
the weight of persons and any equipment r e q u i r e d to be placed thereon. 

The roof s h a l l be capable of s u s t a i n i n g a load of 135 kg a p p l i e d on any 
square of 600 mm s i d e and 70 kg a p p l i e d on any square of 50 mm s i d e . 
Simultaneous a p p l i c a t i o n of these loads I s not r e q u i r e d . 

The a l l o w a b l e d e f l e c t i o n s of car r o o f s under the foregoing loads s h a l l be 
not greater than one-hundredth of the roof span. 

Glass s h a l l not be used i n the c o n s t r u c t i o n of a car roof. 

22.14.2.2 Standing Area. A c l e a r l e v e l standing area 750 mm x 300 mm 
c l e a r of any equipment s h a l l be provided at the f r o n t o f the l i f t car on the 
roof. I f by the p o s i t i o n of equipment, such as door machines or m u l t i p l y i n g 
sheaves, t h i s Is precluded, then two spaces each not l e s s than 380 mm long x 
300 mm wide s h a l l be provided, both at the f r o n t of the car ro o f . 

I f these requirements cannot be met on or near the car roof, a separate 
p l a t f o r m or platforms of s i m i l a r dimensions s h a l l be provided. 

Raised platforms i f provided, s h a l l not i n f r i n g e the clearance 
requirements of Rule 9.3. 

22.15 Car Roof Trapdoor 

Every l i f t car roof s h a l l be provided w i t h a hinged or s l i d i n g trapdoor i n 
accordance w i t h the f o l l o w i n g requirements: 

(a) The trapdoor opening s h a l l have an area of not l e s s than 0.25 m2 

and s h a l l measure not l e s s than 400 mm nor more than 625 mm on any 
one s i d e . 

(b) The trapdoor s h a l l be so loca t e d as to provide a c l e a r passageway 
unobstructed by f i x e d l i f t equipment loc a t e d i n or on top of the 
ca r . 

(c) The trapdoor, i f of the hinged type, s h a l l open upwards. 

(d) The trapdoor s h a l l be capable of being opened from o u t s i d e the car 
without the use of t o o l s . 
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(e) The trapdoor, when p a r t l y or f u l l y open s h a l l not f o u l any part of 
the l i f t w e l l or any f i t t i n g In the l i f t w e l l or on top of the c a r . 
The trapdoor s h a l l remain i n the open p o s i t i o n by g r a v i t y or s h a l l 
be l a t c h e d open. 

( f ) The trapdoor s h a l l be provided w i t h a contact actuated by a l a t c h 
so arranged and so connected i n the c o n t r o l c i r c u i t that the l i f t 
cannot move unless the trapdoor Is both c l o s e d and manually 
l a t c h e d . 

22.16 Extent of Car Enclosures 

L i f t c a r s s h a l l be permanently enclosed on a l l s i d e s except f o r door 
entrances, and on the roof except f o r trapdoors. 

22.17 Securing of Car H a l l s 

The car w a l l s s h a l l be s e c u r e l y fastened to the car p l a t f o r m and be so 
supported that they cannot loosen or become d i s p l a c e d In o r d i n a r y s e r v i c e or 
on the a p p l i c a t i o n of the car s a f e t y gear, b u f f e r a p p l i c a t i o n , or i n an 
earthquake. 

22.18 Observation L i f t Cars 

Glass i n l i f t c a r s should be designed and i n s t a l l e d as non load-bearing, 
n o n - s t r u c t u r a l elements. Their frame or surround should be capable of 
withstanding a l l h o r i z o n t a l f o r c e s , such as earthquake and i n c l u d e those 
imposed by users, without permanent movement or deformation. 

The g l a s s s h a l l be: 

(a) of a laminated type c e r t i f i e d by the manufacturer as complying 
w i t h ANSI Z97.1 or BS 6206. Each of the two g l a s s laminates to be 
at l e a s t 5.0 mm t h i c k w i t h a 1.5 mm p l a s t i c i n t e r l a y g i v i n g a 
minimum t o t a l t h i c k n e s s of 11.5 mm. 

(b) mounted so as t o withstand the required l i f t t e s t s without 
damage. I t s h a l l comply w i t h the requirements of Rules 12.6.2(d) 
and ( e ) . 

22.19 Headroom f o r Cars and Entrances 

The c l e a r height f o r a l l car c e i l i n g s and entrances s h a l l not be l e s s than 
1980 mm. 

22.20 L i g h t i n g of L i f t Cars 

22.20.1 E x t e r n a l L i g h t i n g . 

22.20.1.1 Underside of c a r . Thejunderside of every l i f t car s h a l l be 
provided w i t h at l e a s t one 7 5 0 1 1 4 . n o a n d o c c o n t lamp to a f f o r d general 
i l l u m i n a t i o n . T h i s l i g h t s h a l l be c o n t r o l l e d by a p u l l s w i t c h s i t u a t e d 
c e n t r a l l y underneath the car and behind the apron. 

be ibvJ "Hv*f OiT c%lkie.W C&e M.&M t e , S f o p f l & A ' 
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(b) 

22.20.1.2 Top of Car. The top of every car s h a l l be provided w i t h 
i l l u m i n a t i o n as f o l l o w s : 

if. "is cefahle sf" T l f v W n a t f v * A U 
(a) 

equipment r e q u i r i n g s e r v i c i n g and i n s p e c t i o n on the car roof ; 
eA-ther one f l u o r e s c e n t 11 
incandescent-M-ghtr©*-

Where a s i n g l e f i x e d l i g h t w i l l not give e f f e c t i v e i l l u m i n a t i o n as 
Sfiue<"»l (iaVX$ e a c W i n (a) above, then m u l t i p l e l i g h t s - s h a l l - be provided, any of 

krifW ay (riJ\ * , h ^ c h ; ^ °& the Incandescent type shall he not less than 35 W, 
es t t £- TSo luwrtui*"^ P e r m a n e n t l y connected.jfA s u i t a b l e r e e l or c l e a t shall be 

rpv ©V- ^*prmvidad. to enable the leadan<i hand lamp t o be secured i n 
$ h * l l to^ JSfQ^aUxjl- p o s i t i o n fehon not In 

'.+0 0\.tliiA-3 f c S e o r Ccnn 
metM ^ p r n t e r t B d type,, loo « OX* 

Fixed l i g h t s o h a l l be pro t e c t e d by a welLyfann or c q u l v a l e T r t ^ f l t t l n g i corak e(a 
C o n t r o l switches or switches f o r the tap car l i g h t s s h a l l be cl e a < l y v i s i b l e 
from a l a n d i n g , when the roof of t l u r c a r i s s u b s t a n t i a l l y l e v e l with>*lie f f c * 
l anding. / " - - . . . \ ^ i 

e»i«>n M . j - . v v . — p o s i t i o n fehon not In MBO. 

be. a»\l s w i t c h e s , ' c e i l i n g roses, e t c , s h a l l beye£~a~ 

22.20.2 I n t e r n a l L i g h t i n g . 

22.20.2.1 L i g h t Supply and I l l u m i n a t i o n Required. L i f t c a r s s h a l l have a 
minimum of two l i g h t s , one to be connected to the l i f t supply and one to be 
connected to some other part of the e l e c t r i c a l I n s t a l l a t i o n of the b u i l d i n g 
i n which the l i f t i s l o c a t e d or t o some other source of supply. 

The minimum i l l u m i n a t i o n from the i n t e r n a l car l i g h t i n g , measured at the 
car s i l l , s h a l l not be l e s s than 50 l x f o r passenger l i f t s nor l e s s than 30 
l x f o r goods l i f t s . 

22.20.2.2 Ligh t C o n t r o l Switch. L i g h t c o n t r o l switches s h a l l be located 
i n the car and must be of the key operated type which are not a c c e s s i b l e to 
unauthorised persons. 

22.20.2.3 Guarding of Lamps i n Passenger Cars. Lamps i n passenger c a r s 
s h a l l be so guarded as to prevent i n j u r y to passengers from breakage of the 
bulbs or tubes. 

22.20.2.4 Lamp Guards f o r Goods Cars. Lamps i n goods car s s h a l l be 
equipped w i t h s u b s t a n t i a l guards to prevent damage by m a t e r i a l s being 
c a r r i e d . 

22.20.2.5 Lig h t F i t t i n g s i n L i f t Cars. Lamps In l i f t c a r s s h a l l be so 
located or guarded as to discourage t h e i r removal by other than a u t h o r i s e d 
persons. 

22.20.2.6 L i g h t F i t t i n g s i n R e l a t i o n to Roof Trapdoor. A car l i g h t 
f i t t i n g or accessory s h a l l not be mounted i n or on a roof trapdoor and i t 
s h a l l not be necessary f o r a car l i g h t f i t t i n g to be d i s p l a c e d to gain 
access to a roof trapdoor. 

Car l i g h t f i t t i n g s or lamps s h a l l not be i n s t a l l e d w i t h i n 100 mm of the 
perimeter of the car roof trapdoor, unless they are s u i t a b l y and 
s u b s t a n t i a l l y guarded to prevent breakage. 
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NOTE: This Rule does not p r o h i b i t access being gained to a roof 
trapdoor by displacement of a r e a d i l y removable d i f f u s e r panel. 

22.20.2.7 Emergency L i g h t i n g . Emergency l i g h t i n g s h a l l be provided f o r 
every l i f t c a r . Such emergency l i g h t i n g s h a l l comply w i t h the f o l l o w i n g 
requirements: 

(a) I t s h a l l operate a u t o m a t i c a l l y w i t h a delay of not more than 15 
seconds a f t e r f a i l u r e of the power supply to the l i f t car l i g h t i n g 
c i r c u i t - b r e a k e r . 

(b) I t s h a l l provide continuous i l l u m i n a t i o n f o r a p e r i o d of at l e a s t 
2 hours. 

(c) I t s h a l l p r o v i d e j 

*Z~OM^ envca^je e | «•» !COJ* I © t u x on •»**« • f i e c ©4 t k e c o y p U i Suffje<o»r JI^M-IW^ 
3>> 1V*_ • t e * * ^ * * * * (d) At l e a s t two lamps of approximately equal wattage s h a l l be used. 

,| s ( i . • (e) The recovery r a t e of the emergency supply a f t e r 2 hours continuous 
O «y>o.klA T W L use s h a l l be such that a f u r t h e r 2 hours I l l u m i n a t i o n can be 
Z^e£.Hsl<L 0±<- • maintained a f t e r not more than 16 hours recharging. 

22.21 P r o t e c t i o n of Emergency L i g h t i n g Source 

Where b a t t e r i e s provide the emergency l i g h t i n g source, the b a t t e r i e s s h a l l 
be secured In such a manner that they cannot be d i s p l a c e d or the contents 
s p i l l e d by the o p e r a t i o n of the s a f e t y gear or during an earthquake, by a 
minimum h o r i z o n t a l a c c e l e r a t i o n as determined by Rule 2.2. 

22.22 D e f l e c t i o n of Car Walls 

The car w a l l s s h a l l be of such s t r e n g t h and so designed and supported 
th a t , when subjected to a force of 330 N a p p l i e d h o r i z o n t a l l y over any 
square of 50 mm s i d e on the w a l l s , the d e f l e c t i o n s h a l l be not greater than: 

(a) 0.005 times the height or width f o r timber w a l l s ; 

(b) 0.01 times the height or width f o r metal w a l l s . 

The d e f l e c t i o n s h a l l not reduce the running clearance below the minimum 
s p e c i f i e d i n Rule 15.2 nor s h a l l i t exceed 25 mm. 

22.23 Car Aprons 

The entrance s i d e of the p l a t f o r m of every l i f t s h a l l be provided w i t h a 
smooth metal guard p l a t e of sheet s t e e l not l e s s than 1.6 mm t h i c k , or 
m a t e r i a l of equivalent s t r e n g t h and s t i f f n e s s , adequately r e i n f o r c e d and 
braced to the car p l a t f o r m and complying w i t h the f o l l o w i n g requirements: 

(a) I t s h a l l extend not l e s s than the f u l l width of the widest landing 
door opening. 
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5.67.2 Drapes and the like used in such areas shall be restricted to 
materials having a flam inability index not higher than: 
(i) Exitways: Flammability index 6 

(ii) Other parts: Flammability index 12 

5.68 Floors and floor coverings 

5.68.1 Except with the approval of the Engineer the slope of tiers or 
platforms for seating purposes in an auditorium shall not exceed 30 degrees, 
measured from the horizontal plane. 

5.68.2 Carpets, matting, and other floor coverings shall be secured in 
such a way as not to cause obstruction, and mats over 12 mm in thickness, 
unless of rubber or similar material with wide bevel edge, shall be sunk to 

<or level. 

5.69 Boiler and furnace rooms 
5.69.1 Any boiler or furnace installed in a place of assembly shall be 

completely separated from every other area of the building by fire partitions 
of solid construction having a 2-hour F.R.R. 

5.69.2 Openings communicating with the remainder of the fire compart­
ment shall be fitted with self-closing fire doors of type C. 

5.69.3 Where oil-fired burners are used, each doorway shall be provided 
with an impervious concrete sill not less than 50 mm in height above the floor 
level and the floor and walls to sill level shall be impervious. 

5.69.4 Where oil or gas is used, and the Engineer so directs, a control 
valve shall be provided outside the boiler or furnace room, in an easily 
accessible position and plainly marked, by which the oil or gas supply to 
the burners may be shut off. 

5.70 Heating and ventilating ducts 
5.70.1 A l l ducts for heating and ventilation systems shall be non-

combustible material such as galvanised iron or steel or copper not less 
than 0.55 mm in thickness, or other equivalent approved material, and shall 

•rnply with the following requirements. 
(i) Ducts shall be airtight throughout and shall have no openings other 

than those necessary for the proper operation and maintenance of the 
system. 

(ii) Ducts shall have all permanent openings protected by corrosion-resisting 
metal screens having a mesh not larger than 25 mm. 

(iii) Ducts shall be substantially supported by metal hangers or brackets and, 
where liable to damage or rupture, shall be protected in an approved 
manner. 
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MODEL BUILDING BYLAW—FIRE RESISTING CONSTRUCTION 
AND MEANS OF EGRESS 

Table 7 

FIXED SEATING 

Maximum number 
of intervening 

seats 
Minimum width 

of walk way 

Maximum number of seals in row 
served by— Maximum number 

of intervening 
seats 

Minimum width 
of walk way 

One aisle 
One aisle each 

side 

Column 1 2 3 4 

mm 
6 305 7 14 
7 345 8 16 
8 380 9 18 
9 420 10 20 

10 455 11 22 

5.66 Aisles or passageways 

5.66.1 Aisles in an auditorium shall be of such size and arrangement as 
is in the opinion of the Engineer sufficient to enable the occupants to use 
all means of egress to capacity without undue congestion or excessive travel 
distance. 

5.66.2 Aisles shall be not less than, two units in width provided that the 
Engineer may approve a one-unit width secondary aisle against a wall of 
the auditorium where the number of seats in each adjoining row does not 
exceed 12. and provided further that the total width of any aisle is reducible 
by 75 mm for each side which is bounded by seats, or a barrier not exceeding 
750 mm in height. 

5.67 Surface finish of walls and ceilings 

5.67.1 Within a place of assembly every part to which the public has 
access shall, in accordance with its use, as set out hereunder, have the 
surface finish of walls and ceilings restricted to materials having early fire 
hazard indices not higher than: 
(i) Exitways: 

Spread of flame index 0 
Staoke developed index 3 

(ii) Other parts: 
Spread of flame index 2 
Smoke developed index 5 
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(b) I t s h a l l have a s t r a i g h t v e r t i c a l face, extending below the f l o o r 
s u r f a c e of the p l a t f o r m by 100 mm and, I f l e v e l l i n g or manual 
Inching i s provided, by not l e s s than the extent of the l e v e l l i n g 
or Inching zone plus 75 mm. 

(c) The lower p o r t i o n of the guard p l a t e s h a l l be bent back f o r a 
di s t a n c e of not l e s s than 100 mm at an angle of not l e s s than 15 
degrees nor more than 30 degrees from the v e r t i c a l . 

(d) The guard p l a t e s h a l l be se c u r e l y braced and fastened i n place t o 
withstand a constant f o r c e of not l e s s than 660 N a p p l i e d at r i g h t 
angles t o and at any p o s i t i o n on i t s face without d e f l e c t i n g more 
than 6 mm and without permanent deformation. 

(e) E l e c t r i c c able j u n c t i o n boxes s h a l l not be s i t u a t e d i n the 
p o s i t i o n t o be occupied by the car apron. 

22.24 M a t e r i a l s f o r Car Enclosures 

Car w a l l s s h a l l be unperforated t o a height of 2200 mm, except where 
v e n t i l a t i n g apertures are r e q u i r e d i n accordance w i t h Rule 22.25. Car w a l l s 
may be of timber...metal or et h e r approved — t a t l a r . sho.U C s w e W 

rule. 2.x.«8 . 
where r e q u i r e d by l o c a l by-laws e t c , car w a l l s s h a l l comply w i t h the 

relevant f i r e - r e t a r d a n t p r o p e r t i e s . 

22.25 V e n t i l a t i o n o f L i f t Cars 

V e n t i l a t i o n openings s h a l l be provided i n the w a l l s of a l l l i f t c a r s above 
the 1800 mm l e v e l and below the 300 mm l e v e l . The t o t a l area of the 
openings s h a l l not be l e s s than 5 percent of the car f l o o r area, d i v i d e d 
e q u a l l y between the top and bottom l e v e l s . Any opening provided by a 
v e n t i l a t i n g fan s h a l l not be regarded as forming part of the n a t u r a l 
v e n t i l a t i o n area In that part o f the car i n which i t i s f i t t e d . 

22.26 L i n i n g o f L i f t Cars 

Where g l a s s i s used i n the l i n i n g of l i f t c a r s i t s h a l l comply w i t h Rule 
4.7.2. 

23.17.2 Early Fire Hazard Properties of Materials. 
23.17.2.1 Combustibility characteristics. The 

combustibility characteristics of any material used 
in the construction of a car enclosure shall not exceed 
the following indices, as defined in AS 1530; for 
composite materials or materials coated with protective 
sheeting, surface finishing, impregnation or other 
treatment, the requirement shall apply to the composite 
or coated material: 

(a) Ignitability index 14. 
MA156/08L8/1462M (£,) Flame spread index 4. 

(c) Smoke developed index 5; but 7 
allowed for timber (natural and imnreunatern 
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SECTION 23 - POWER OPERATION OP CAR AND LANDING DOORS 

23.1 Types of Doors Permitted 

Where both the landing door and a car door are opened and/or c l o s e d by 
power, the landing door and the car door s h a l l both be of the h o r i z o n t a l l y 
s l i d i n g type or both be of the v e r t i c a l l y s l i d i n g type. 

23.2 Manual Opening of Power Doors 

A l l power-driven car doors s h a l l be capable of being opened manually from 
w i t h i n the car i n an emergency. When the car i s at a landing and w i t h i n the 
unl o c k i n g zone, the landing doors s h a l l a l s o open w i t h the car doors. 

23.3 Power Opening of Doors 

23.3.1 Power Opening of Car Doors. Power opening of a car door s h a l l 
occur only at a landing when the car i s stopping, l e v e l l i n g or at r e s t , 
subject t o the f u r t h e r l i m i t a t i o n s p r e s c r i b e d i n Rule 15.1.3. 

23.3.2 Power Opening of Landing Doors. Power opening of landing doors 
s h a l l meet the f o l l o w i n g requirements: 

(a) Power opening s h a l l occur o n l y at that landing where the car i s 
stopping, l e v e l l i n g or at r e s t and s h a l l begin only when the car 
Is w i t h i n the landing zone or Is w i t h i n the l e v e l l i n g zone where 
an automatic car l e v e l l i n g d evice i s provided. (See Rule 14.2.) 

(b) Power opening may be i n i t i a t e d a u t o m a t i c a l l y through c o n t r o l 
c i r c u i t s provided that the car i s being a u t o m a t i c a l l y stopped or 
l e v e l l e d and provided f u r t h e r t h a t , when stopping under normal 
o p e r a t i n g c o n d i t i o n s , the car i s at r e s t or s u b s t a n t i a l l y l e v e l 
w i t h the landings before the landing door i s i n the f u l l y open 
p o s i t i o n . 

23.4 Power C l o s i n g o f Doors 

23.4.1 Power c l o s i n g sequence of Doors. The landing doors s h a l l c l o s e 
before the car doors or the car and landing doors s h a l l c l o s e simultaneously. 

23.4.2 C o n t r o l of Power-closed H o r i z o n t a l Car and Landing Doors. Power 
c l o s i n g of h o r i z o n t a l l y s l i d i n g c ar and landing doors by momentary pressure 
or by automatic means s h a l l be subject t o the f o l l o w i n g c o n d i t i o n s : 

(a) The power c l o s i n g s h a l l comply w i t h the r e l e v a n t requirements o f 
Rule 23.4.1. 

(b) Doors s h a l l be provided w i t h a passenger p r o t e c t i v e device 
complying w i t h Rule 23.6. 

(c) A momentary pressure s w i t c h s h a l l be provided i n the c a r , the 
op e r a t i o n of which s h a l l cause the doors to stop and re-open. 
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23.5 K i n e t i c Energy and Force L i m i t a t i o n s f o r Power Door Operations 
( H o r i z o n t a l ) 

Where a power-operated h o r i z o n t a l l y s l i d i n g landing door i s c l o s e d by 
momentary pressure or by automatic means (see Rule 23.4.2), the c l o s i n g 
mechanism s h a l l be designed and i n s t a l l e d to comply w i t h the f o l l o w i n g 
requirements: 

(a) The k i n e t i c energy of the landing door and a l l p a r t s r i g i d l y 
connected t h e r e t o , computed f o r the average c l o s i n g speed, s h a l l 
not exceed 9.5 J . Where the landing door and the car door are 
c l o s e d i n such a manner that stopping e i t h e r one manually w i l l 
stop both, the sum of the landing and car door masses as w e l l as 
a l l p a r t s connected r i g i d l y t h e r e t o s h a l l be used t o compute the 
k i n e t i c energy. 

The average c l o s i n g speed over the f u l l door t r a v e l s h a l l be 
determined by ti m i n g the c l o s i n g door as f o l l o w s : 

(1) With s i n g l e s l i d e and two-speed doors, measure the time 
re q u i r e d f o r the l e a d i n g edge of the door t o t r a v e l from a 
po i n t 50 mm away from the open jamb t o a p o i n t 50 mm away 
from the opposite jamb. D i v i d e the d i s t a n c e between these 
p o i n t s by the time measured. 

( i i ) With centre opening or two-speed centre opening doors, 
determine the time r e q u i r e d f o r the l e a d i n g edge of the 
door to t r a v e l from a p o i n t 25 mm away from the open jamb 
to a point 25 mm away from the centre meeting point of the 
door. D i v i d e the d i s t a n c e between these p o i n t s by the 
time measured. 

(b) The f o r c e necessary to prevent c l o s i n g of the landing door (or car 
door i f power-operated) from r e s t s h a l l be not more than 130 N. 

23.6 Passenger P r o t e c t i v e D e v i c e - H o r i z o n t a l Doors 

23.6.1 P r o v i s i o n of Device, where a h o r i z o n t a l l y s l i d i n g car door of a 
p a s s e n g e r - c o n t r o l l e d l i f t i s power-operated i n a s s o c i a t i o n w i t h the landing 
doors and the c l o s i n g I s c o n t r o l l e d by momentary button pressure or by 
automatic means, such car door or the car door opening s h a l l be provided 
w i t h an approved passenger-protective d e v i c e , and such device s h a l l f u n c t i o n 
to cause the c l o s i n g power doors t o operate as f o l l o w s : 

(a) I f the device r e l i e s on p h y s i c a l contact f o r i t s a c t u a t i o n , the 
c l o s i n g power doors s h a l l stop and f u l l y re-open when the 
p r o t e c t i v e device i s actuated. 

(b) I f the device does not r e l y on p h y s i c a l contact f o r I t s a c t u a t i o n , 
the c l o s i n g power doors s h a l l stop and re-open p a r t i a l l y or f u l l y 
w h i l s t the device i s actuated. This type of device s h a l l be used 
o n l y In c o n j u n c t i o n w i t h power-operated doors where the motor i s 
i n d i r e c t c o n t r o l of the opening and c l o s i n g motion of the doors. 

Acceptable passenger-protective devices Include a s a f e t y shoe or p r o x i m i t y 
d e t e c t i n g device on the l e a d i n g edge of the car door, or a p h o t o - e l e c t r i c 
device w i t h beams p r o j e c t e d across the car entrance. 
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23.6.2 Delayed C l o s i n g . I f the c l o s i n g of doors Is delayed f o r a p e r i o d 
of not l e s s than 10 s through the o p e r a t i o n of the passenger-protective 
d e v i c e , the doors may power c l o s e w i t h the passenger-protective device 
I n e f f e c t i v e i f the k i n e t i c energy then does not exceed 3.4 J and an au d i b l e 
warning I s sounded i n the c a r . The ti m i n g device used f o r t h i s purpose 
s h a l l be f u l l y r e s e t a f t e r the car leaves each landing. 

23.6.3 C i r c u i t F a i l u r e . In the event of an o p e n - c i r c u i t f a i l u r e of the 
door re-openlng i n i t i a t i n g d e v i c e s , or the w i r i n g t h e r e t o , the door s h a l l 
not continue to c l o s e at normal o p e r a t i n g speed, but may continue to c l o s e 
at a lower speed provided that the k i n e t i c energy of the door does not 
exceed 3.4 J , and an au d i b l e warning i s sounded i n the c a r . 

23.6.4 Secondary Device. Where a secondary door re-opening device i s 
used f o r purposes other than the p r o t e c t i o n of passengers, f a i l u r e of t h i s 
device need not cause a r e d u c t i o n In door speed. 

23.7 V e r t i c a l l y S l i d i n g Doors-Maximum C l o s i n g Speeds 

The average c l o s i n g speed s h a l l not exceed 0.3 ra/s f o r a v e r t i c a l l y 
s l i d i n g counterweighted landing door or f o r each panel of a b i - p a r t i n g 
counterbalanced landing door or car door and s h a l l not exceed 0.6 m/s f o r a 
v e r t i c a l s l i d i n g counterweighted car door. C l o s i n g speed s h a l l be measured 
i n accordance w i t h the procedure set out i n Rules 23.5(a)(1) and 2 3 . 5 ( a ) ( i i ) . 

At the p o i n t of contact of c l o s i n g of the doors, the c l o s i n g speeds f o r 
landing doors and car doors s h a l l be h a l f those s p e c i f i e d i n the foregoing 
paragraph. 
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SECTION 24 - ELECTRICAL INSTALLATION (GENERAL, EARTHING AND HIRING) 

2+s-lr—HaKimimi-*erii>tesibie--VOlrtage3' 

The voltage 
-Rule-24,2 s h a l l 

™The volta^e^o^xoTTtTOl cxrcrrrt's~~shcrri not exceed"~250~"V~"OTtd"-one~;! 
such c i r c u i t s s h a l l be at e a r t h p o t e n t i a l ; providjedjKMJev^r-Triat^"Eor other 
than s a f e t y c i r c u i t s higher voltagesjnay_-be-"Use*a"*"for frequencies of 25 to 60 
Hz a l t e r n a t i n g curr^n^j__Dr—*ot-TriT^ct c u r r e n t , i f the cu r r e n t i n the system 
cannot ujjd»*--noTn(aT~conditlons exceed 8 mA f o r a l t e r n a t i n g c u rrent or 30 raA 

• S * r 3 — L i g h t i n g c i r c u i t v o l t a g e s 

The volt a 2 e _ 2 f _ J L i g h t i n g c i r c u i t s f o r a l l l i f t s sh 
between phase conductors and e a r t h . 

i l i a r y Apparatus v o l t a g e s 

not exceed 250 

The maximum vo l t a g e f o r a u x i l i i 
fan motors, e t c . , s h a l l not exceed 440 V b 
sapp4y~"snall have an earthed n e u t r a l 

24.5 Use of R e c t i f i e r s , Transformers, e t c . . i n C o n t r o l C i r c u i t s 

I f c o n t r o l c i r c u i t s are s u p p l i e d through a device such as a r e c t i f i e r , 
autotransformer (see Note) or potentiometer, the door con t a c t s s h a l l be 
connected between the phase t e r m i n a l of the supply c i r c u i t and the device 
and such phase t e r m i n a l s h a l l be at f u l l p o t e n t i a l above e a r t h : 
a l t e r n a t i v e l y , the r e t u r n s i d e o f the c o n t r o l c i r c u i t s h a l l be e f f e c t i v e l y 
earthed without the i n t e r p o s i t i o n of any c i r c u i t opening device. The 
c o n t r o l c i r c u i t s h a l l be so arranged that the l i f t w i l l be Inoperative i n 
the event of an e a r t h f a u i t o c c u r r i n g i n the c i r c u i t o f door locks or other 
s a f e t y d e v i c e s . 

NOTE: Subject to the p r o v i s i o n s of the E l e c t r i c a l W i r ing Regulations. 

24.6 J u n c t i o n Box' Terminals f o r T r a v e l l i n g Cables 

Where j u n c t i o n boxes f o r t r a v e l l i n g cables c o n t a i n terminals of c o n t r o l 
c i r c u i t s and of other a u x i l i a r y equipment c i r c u i t s , the ter m i n a l s s h a l l have 
voltages l a b e l l e d and s h a l l be s h i e l d e d against a c c i d e n t a l contact i f : 

(a) they exceed 250 V between conductors or t o other t e r m i n a l s or to 
e a r t h ; or 

(b) 4-the v o l t a g e i s greater than 32 V a l t e r n a t i n g current or 115 v 
d i r e c t c u rrent and the c i r c u i t i s not c o n t r o l l e d by the c i r c u i t 
breaker c o n t r o l l i n g the l l f - U 
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24.1 Stop Switch on Top of Car 

A stop s w i t c h s h a l l be i n s t a l l e d on the top of every l i f t car and s h a l l be 
c l e a r l y v i s i b l e from a landing. I t s h a l l be of such form or so lo c a t e d as 
to a f f o r d e f f e c t i v e p r o t e c t i o n against damage or a c c i d e n t a l s w i t c h i n g and 
s h a l l comply w i t h the requirements of Rule 26.7. 

24.8 General Purpose Power P o i n t on Top of Car • 
of o»> i^iadr feS'ifowV 

ft general purpose power point a f the metal protected type complying with-
NBO 108-shall be provided on the top of each passengor or goeflo l i f t c a r . 

2 4 . 9— P r o t e c t i o n of I n d i v i d u a l A u x i l i a r y Motors 

ft group of motors a s s o c i a t e d w i t h one l i f t machine 
the one c i r c u i t - b r e a k e r when connected and i n t e r j 
and r e l a y s . 

c o n t r o l l e d by 
w i t h v a r i o u s switches 

24.10 C a p a c i t o r s 

c a p a c i t o r s s h a l l not be i n s t a l l e d i n any l i f t i n s t a l l a t i o n where t h e i r 

24.11 Clearances around C o n t r o l l e r s 

24.11.1 Open Type C o n t r o l l e r s . C o n t r o l l e r s that are not completely 
enclosed i n c a b i n e t s or c u b i c l e s s h a l l be so located that there s h a l l be a 
c l e a r unobstructed passage at the f r o n t , and where not w a l l mounted, at one 
s i d e and back of the c o n t r o l board, of not l e s s than 1000 mm from any l i v e 
p a r t , and 450 mm from any p r o j e c t i o n ; provided however that at the f r o n t the 
clearance s h a l l be not l e s s than 600 mm from any p r o j e c t i n g p a r t . 

24.11.2 Enclosed C o n t r o l l e r s . C o n t r o l l e r s that are completely enclosed 
i n c a b i n e t s or c u b i c l e s s h a l l be so designed and lo c a t e d that the f o l l o w i n g 
requirements are met: 

(a) Access to equipment, where i t i s re q u i r e d . Is by means of 
clear a n c e s between the c a b i n e t s and the nearest immovable ob j e c t 
of not l e s s than 600 mm. 

(b) S u f f i c i e n t clearance Is provided f o r swing type doors to permit 
them to open f r e e l y through an arc of at l e a s t 90 degrees. 

(c) Doors are so arranged that egress from any l o c a t i o n would not i n 
any circumstances r e q u i r e the manipulation of more than one door 
against the d i r e c t i o n of egress. 

(d) Where a c o n t r o l panel or group of panels exceeds 3500 mm i n 
l e n g t h , access s h a l l be provided from both ends. 

MA156/08L8/1464H 



117. 

2 4 . 1 2 — P r e v e n t i o n of Contact w i t h L i v e Parts y 

L i v e p a r t s of e l e c t r i c a l equipment, other than on c o n t r o l l e r s , f l o o r / 
s e l e c t o r s or f l o o r c o n t r o l l e r s , and c i r c u i t - b r e a k e r panels, s h a l l b e / 
enclosed or guarded so that persons cannot come i n a d v e r t e n t l y i n t o contact 
w i t h such l i v e p a r t s ; provided however that p a r t i a l guarding of l W e p a r t s 
of landing door con t a c t s i s acceptable i f the door con t a c t s are rendered 
'dead' by the opening of the car gate contact or an a u x i l i a r y l anding door 
contact. / 

24.13 E a r t h i n g Main Current Devices / 

The frame of the motor, the d r i v i n g machine i f not e l e c t r i c a l l y continuous 
w i t h the motor, the frame of the c o n t r o l panel, the cases and covers of the 
main current o v e r t r a v e l s w i t c h and s i m i l a r e l e c t r i c a l jequipment which 
normally c a r r y the main c u r r e n t , s h a l l be adequately^earthed. The e a r t h i n g 
conductor s h a l l be a copper cable not l e s s i n c r o s s y s e c t l o n a l area than 
2.5 mm2 (7/0.67), I f i n a c a b l e , or i f a separate jearthing c o n t i n u i t y 
conductor i t s h a l l be 4 mm2 (7/0.85) terminated i n a lug of the soldered 
or crimped type i n which the conductor i s not d i r e c t l y clamped by the 
term i n a l b o l t or nut. The e a r t h i n g c o n n e c t i o n / s h a l l be not l e s s than a 6 mm 
brass b o l t , stud or screw. / 

24.14 E a r t h i n g C o n t r o l Current Devices. / 

A l l m e t a l l i c cases and covers of i n d i v i d u a l door l o c k s , door c o n t a c t s , 
c a l l and c o n t r o l buttons, stop buttons/ car switches, l i m i t switches, 
j u n c t i o n boxes and s i m i l a r e l e c t r i c a l / f i t t i n g s which normally c a r r y only the 
c o n t r o l c u r r e n t , s h a l l be earthed by/an e a r t h i n g conductor at l e a s t 
equivalent to a 2.5 mm2 (7/0.67) conductor and provided w i t h an e a r t h i n g 
terminal at l e a s t e q u i v a l e n t to a 4.5 mm brass screw. 

24.15 E a r t h i n g of E l e c t r i c a l Apparatus I n s t a l l e d i n L i f t Cars 

The exposed metal p a r t s o f / a l l i n d i v i d u a l e l e c t r i c a l apparatus, motors, 
e t c . , i n s t a l l e d on a l i f t oar s h a l l be e f f e c t i v e l y earthed by an e a r t h i n g 
conductor at l e a s t equivalent t o a 2.5 mm2 (7/0.67) conductor, connected 
to a brass e a r t h i n g terminal not l e s s than 6 mm diameter l o c a t e d i n an 
a c c e s s i b l e p o s i t i o n on/the car cross-head or under-beam, and a l l e a r t h i n g 
conductors s h a l l be connected t o t h i s t e r m i n a l . 

In a d d i t i o n to ttie car being earthed through the h o i s t ropes, one of the 
f o l l o w i n g means of e a r t h i n g v i a a t r a v e l l i n g cable or c a b l e s , s h a l l be 
provided: / 

(a) any/two p a r a l l e l e d s i n g l e cores, each not l e s s than 32/0.20; or 

(b) any four p a r a l l e l e d s i n g l e c o r e s , each not l e s s than 24/0.20 

Such i n s u l a t i o n s h a l l be coloured green or a combination of green-yellow. 

24.16/ E a r t h i n g of C o n t r o l C i r c u i t s 

Earth connections to c o n t r o l c i r c u i t s s h a l l be made at the point of o r i g i n 
ow such c i r c u i t s , and where m u l t i p l e e a r t h connections are made they s h a l l 
He permanently bonded together. 
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24.19 Emergency E l e c t r i c * ! Supply 

When t h e i M s t a n c e between any two consecutive landings of a l i f t exceeds 
10 metres T a t 1 1 lfn s h a l l be s u p p l i e d by emergency power f o r l i f t o p e r a t i o n 
from a Stand-by generator i n a d d i t i o n t o i t s normal e l e c t r i c a l supply, or i t 
nh a i : -be equipped with an automat1c rescue device. . -

24.20 I d e n t i f i c a t i o n of Switchgear r a l e ?<»'(°. . 

Where an i n s t a l l a t i o n comprises more than one l i f t , a l l switches, 
c i r c u i t - b r e a k e r s and fuses used i n connection w i t h each l i f t s h a l l be 
i d e n t i f i e d by appropriate word or words and/or i d e n t i f i c a t i o n numbers as 
r e q u i r e d by Rule 28.4 

24,21 Position of circuit-Breakers 

C i r c u i t - b r e a k e r s or i s o l a t o r s s h a l l be I n s t a l l e d i n the machine room i n an 
a c c e s s i b l e p o s i t i o n , convenient and adjacent to the entrance 

Where the machine, generator and c o n t r o l l e r are not i n c l e a r view of a 
person o p e r a t i n g the c i r c u i t - b r e a k e r or i s o l a t o r , i s o l a t i o n arrangements 
s h a l l be provided as r e q u i r e d by E l e c t r i c a l W i ring R e g u l a t i o n s , (see a l s o 
Rule 7.12) 

24.22 W i r i n g 

The f o l l o w i n g general requirements s h a l l be observed i n the i n s t a l l a t i o n 
o f e l e c t r i c a l w i r i n g : 

than -
i n a l i f t s h a l l be armoured, or be enclosed In s t e e l condujUrf 
duct, or t r u n k i n g , or be of the mineral I n s u l a t e d metal-sheathed 
type or the aluminium sheathed type. Non-metallic^Condults and 
f i t t i n g s which comply w i t h the f o l l o w i n g standards are acceptable: 

(1) NZS 6207 : U n p l a s t l c i s e d PVC,^6*ndult and F i t t i n g s f o r 
E l e c t r i c a l W i r i n g . 

( i i ) BS 4607 : P a r t s ^ a n d 2. R i g i d PVC conduits and conduit 
f i t t i n g s , Mfrtfic u n i t s and Imperial u n i t s r e s p e c t i v e l y . 

( I l l ) BS>6u7 : P a r t 3. P l i a b l e corrugated, p l a i n and 
r e i n f o r c e d conduits of s e l f - e x t i n g u i s h i n g p l a s t i c s 
m a t e r i a l . 

NOTE: The p l a i n type of conduit t o t h i s standard i s not 
a c c e p t a b l e 
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the j o i n t i n g of conduit or the attachment of P.V.C. conduit / 
f i t t i n g s s h a l l be made by the use of a s u i t a b l e adhesive compound 
recommended by the manufacturers. Where P.V.C. conduit i s / 
connected to s t e e l conduit or t r u n k i n g , or terminates i n s w i t c h 
gear or other e l e c t r i c a l equipment, s p e c i a l l y manufactured^plain 
to screw adaptors w i t h formed threads s h a l l be used. / 

C o n t i n u i t y of e a r t h i n g t o m e t a l l i c f i t t i n g s connected /to the 
conduit s h a l l be maintained by a s u i t a b l e conductor enclosed 
w i t h i n the conduit. / 

In any s i t u a t i o n where P.V.C. conduit i s subjected to abnormal 
wear and tear such as the f l o o r of the l i f t p i t / o r machine room, 
or across the roof of the l i f t c a r , i t s h a l l he s u i t a b l y p r o t e c t e d 
to o b v i a t e such wear and tear or to reduce i t / t o a minimum. 

The use of P.V.C. conduit Is r e s t r i c t e d t q / s l t u a t l o n s of normal 
f i r e r i s k and ambient temperatures. F o r / l i f t s i n p o t e n t i a l l y f i r e 
hazardous s i t u a t i o n s or areas where ambient temperatures are above 
normal, s t e e l conduit or mineral I n s u l a t e d metal sheathed cable 
s h a l l be used. / 

M u l t i c o r e c o n t r o l c a b l e s sheatheia w i t h non-flammable 
ther m o - p l a s t l c m a t e r i a l may be i n s t a l l e d on the s i d e of a s u i t a b l e 
wood batten I f they are mechanically protected by a m e t a l l i c 
c a s i n g to the s a t i s f a c t i o n of the I n s p e c t i n g Engineer Surveyor. 

NOTE: The p r o v i s i o n s of t h i s S e c t i o n apply a l s o t o w i r i n g f o r 
a u x i l i a r y or a d d i t i o n a l equipment, such as telephones or alarm 
systems, r e t i c u l a t e d music e t c . R e t i c u l a t e d music systems s h a l l 
be provided w i t h a shut-#ff s w i t c h i n or on the c a r , t o c l o s e down 
the system w h i l s t the l i f t i s being maintained. 

(b) Metal trunking may be used w i t h c l i p , screw or r i v e t - o n l i d s or 
i n s p e c t i o n covers;/provlded however that where f i x e d to the 
l l f t w e l l the l i d s / a n d i n s p e c t i o n covers s h a l l be of the screw-on 
type. I n a d d i t i o n , a minimum of two r i v e t s to every 2000 mm 
length of trough cover used i n the l l f t w e l l s h a l l be provided. 
Such r i v e t s s h a l l be l o c a t e d at the highest p o i n t of cover. 

Covers i n the l l f t w e l l s h a l l be arranged to preclude the entry of 
o i l . / 

I n s p e c t i o n covers s h a l l be provided at each p o i n t where conduits 
enter/or leave troughlng, and at branches of troughing. Trunking 
and . f i t t i n g s i n l i f t w e l l s , machine rooms and on l i f t c a r s , having 
a maximum c r o s s - s e c t i o n a l area of 120 cm2 s h a l l be constructed 
fpom s t e e l of minimum gauge 1.0 mm. above a c r o s s - s e c t i o n a l area 
pf 130 ew2- tho o t o o l c h a l l have a minimum gauge o f 1 ft iron 

(ioO S^f W i r i n g , c a b l e s , t r u n k i n g , e t c . s h a l l not be l a i d on the f l o o r i n 
access way ( f o r d e f i n i t i o n of access way. see Note 1 of Rule 
l . l . g ) . I t may be l a i d In the f l o o r (see f d ) ) or against the 
w a l l or at a height of 2 metres above the f l o o r of the machine 
room p r o v i d i n g access ways are not o b s t r u c t e d . 

. j j ) S#f Where t r u n k i n g i s l a i d i n the f l o o r , covers s h a l l be of a robust 
and n o n - s l i p type, and s h a l l be f l u s h w i t h i n 3 mm of f l o o r l e v e l . 

(c) fill wir»K3 ika!( floret, wi+K tSlhC S3 . 
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The s e c u r i n g of a l l f l e x i b l e connections, c o n d i r i i ^ m d - T i t t i n g s s h a l l be 
mechanically sound, w i t h due regard to£J)#«eoTIaTtions created i n the running 
of the c a r , the o p e r a t i o n o f _ J J » - s « f ^ t y g e a r , the l a n d i n g of the c a r and the 
need for the rooj_i>£~«iB~carto be used for purposes of maintenance and 
lnsjMScjtiw*?-- (see Rule 22.14). / 
' i " . i , , . . , ,»«, 
24.24 T r a v e l l i n g Cables t o Cars 

24.24.1 Length. T r a v e l l i n g c a b l e s used f o r connections/fo l i f t c a r s 
s h a l l be of such length that they w i l l not come i n t o contact w i t h the bottom 
of the l l f t w e l l when the l i f t car i s at i t s lowest po^nt of normal t r a v e l . 
A l l t r a v e l l i n g c a b l e s s h a l l comply w i t h AS 1919, F l e x i b l e T r a v e l l i n g Cables 
fo r L i f t s or BS 6971 : S p e c i f i c a t i o n s f o r I n s u l a t e d F l e x i b l e Cables f o r 
L i f t s . 

24.24.2 Connection. T r a v e l l i n g c a b l e s t o the l i f t car s h a l l be connected 
to an approved j u n c t i o n box or c o n t r o l f i t t i n g on the l i f t c a r . 

24.24.3 
as to reduce 

Suspension. T r a v e l l i n g cables' s h a l l be so suspended at each end 
uce the s t r a i n on the l n d i v j 4 u a l copper conductors to a minimum. 

T r a v e l l i n g c a b l e s exceeding 30 t. m length and which have s t e e l supporting 
strands s h a l l be suspended d i r e e t l y by such s t r a n d s . 

Where n o n - m e t a l l i c f i l l e r * are used, the c a b l e s s h a l l be suspended by 
being looped around approval supports on non-flammable m a t e r i a l , shaped so 
as not to cause abrasions of the p r o t e c t i v e covering of the c a b l e . A s i n g l e 
core t r a v e l l i n g cable pray be supported by an approved clamp. 

l o c a t i o n s s h a l l he of a typ~ npr*-'r l by the 

24.24.5 L o c a t i o n of and P r o t e c t i o n f o r Cables. T r a v e l l i n g cable supports 
s h a l l be «r l o c a t e d as to minimize the p o s s i b i l i t y of damage due t o the 
cables coming i n contact w i t h the l i f t c a r , the l l f t w e l l c o n s t r u c t i o n or 
equipment i n the l l f t w e l l . Where necessary, s u i t a b l e guards s h a l l be 
provided t o p r o t e c t the c a b l e s against damage. 

g r a v e l l i n g c a b l e s run on the s i d e or top of the l i f t car s h a l l be i n 

24.25 L i f t C i r c u i t Diagram In Machine Room 

A c i r c u i t diagram f o r each l i f t i n s t a l l a t i o n s h a l l be provided i n every 
machine room. Acceptable means i n c l u d e any of the f o l l o w i n g : 

(a) the diagram s h a l l be s u i t a b l y glazed or f i n i s h e d w i t h a durable 
s u r f a c e and a f f i x e d to a r i g i d board. 

(b) where the diagram c o n s i s t s of a number of sheets, the sheets s h a l l 
be s u i t a b l y glazed, f i n i s h e d or protected and s h a l l be c o l l a t e d i n 
book fora) between durable covers -and stored i n the machine room 
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(c) The sheets comprising the diagram s h a l l each be placed i n t o a 
c l e a r e y e l e t ted envelope of polythene or s i m i l a r p l a s t i c 
m a t e r i a l . The envelopes s h a l l be hung from a s u i t a b l e support 
f i x e d to the machine room. 

(a) A c e r t i f i c a t e of compliance w i t h the e l e c t r i c a l wirlja 
from the l o c a l power a u t h o r i t y i s mandatory. 

re g u l a t i o n s 

(b) A c e r t i f i c a t e from a R e g i s t e r e d E l e c t r J t c a l Engineer c e r t i f y i n g 
that the e l e c t r i c a l i n s t a l l a t i o n ^ s t i o w n i n the drawings relevant to 
Rule 24.25 comply w i t h t h e a e t u a l i n s t a l l a t i o n and w i t h the 
requirements of t h i s s e erfon of the Rules s h a l l be submitted. 

NOTE: L i f t i n s t a l l a t i o n companies which have e s t a b l i s h e d t h e i r 
competence and^-trse standard e l e c t r i c a l and e l e c t r o n i c componentry and 
equlpmenj>4^ee Note * Rule 2.6) may apply to the Maritime Transport 
D l v j s t o n Head O f f i c e w i t h a l l the relevant supporting d e t a i l s and 
Sokground f o r permission-to i s s u e . t h i s c e r t i f i c a t e . 
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SECTION 25 - OPERATING DEVICES AND CONTROL EQUIPMENT 

25.1 Types of Operating Devices 

A l l o p e r a t i n g devices s h a l l be of the enclosed e l e c t r i c type. Rod or 
op e r a t i n g devices actuated d i r e c t l y by hand, or rope o p e r a t i n g devices 
actuated by wheels, l e v e r s or cranks, s h a l l not be used t o d i r e c t l y operate 
the c o n t r o l l e r or brake mechanism of an e l e c t r i c l i f t . 

25.2 Operation by Car Switch 

Handles of lev e r - t y p e car switches s h a l l be so arranged that they w i l l 
r e t u r n to the stop p o s i t i o n and l a t c h there a u t o m a t i c a l l y when the 
attendants hand I s removed. I f the car switch i s of a type so arranged that 
i t s c e n t r i n g does not immediately stop the l i f t , an emergency switch s h a l l 
be provided f o r t h i s purpose. The car s w i t c h s h a l l be s i t u a t e d adjacent to 
the c ar entrance and i f of the swing type, s h a l l be so connected as t o cause 
down motion of the car when moved towards t h i s entrance. 

25.3 Operating Device on Roof of Car f o r In s p e c t i o n S e r v i c e 

Means s h a l l be provided t o operate the l i f t from the roof of the c a r , f o r 
the purpose of i n s p e c t i o n , maintenance and r e p a i r . The o p e r a t i n g device 
s h a l l comply w i t h the f o l l o w i n g requirements: 

(a) I t s h a l l be of the metal p r o t e c t e d type, and s h a l l be f i x e d 
between the car cross-head and that s i d e of the car which I s 
nearest to the landing door used f o r access, and s h a l l be so 
designed or loca t e d that Inadvertent o p e r a t i o n i s prevented. 

(b) I t s h a l l be of the continuous pressure button type, two of which 
must be pressed t o operate the l i f t i n e i t h e r d i r e c t i o n . 

(c) I t s h a l l operate the car at a speed not exceeding 0.7 m/s. 

(d) I t s h a l l operate the car only when the car door Is i n the cl o s e d 
p o s i t i o n and when a l l landing doors are cl o s e d and locked. 

(e) I t s h a l l i n c o r p o r a t e a s w i t c h which, when operated, ensures that 
the movement of the car and o p e r a t i o n of any power doors w i l l be 
s o l e l y under the c o n t r o l of the above device and the device s h a l l 
not be operable when the s w i t c h I s i n the ' o f f p o s i t i o n 

( f ) When under the c o n t r o l of t h i s c o n t r o l l i n g d e v i c e , the upward 
t r a v e l o f the car s h a l l be l i m i t e d so that i t s roof does not 
approach c l o s e r than 1800 mm from the top of the l l f t w e l l . 

I f necessary a supplementary t e r m i n a l l i m i t s w i t c h s h a l l be 
provided i n a s s o c i a t i o n w i t h t h i s c o n t r o l l i n g device t o e f f e c t the 
re q u i r e d l i m i t a t i o n of t r a v e l . 
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25.4 Operation In L e v e l l i n g or Manual Inching Zone 

25.4.1 General. The o p e r a t i o n of a l i f t In the s e l f - l e v e l l i n g or manual 
i n c h i n g zone at any l a n d i n g , by an automatic l e v e l l i n g or manual Inching 
device when the landing doors and/or car doors are not i n the c l o s e d 
p o s i t i o n , i s p e r m i s s i b l e subject to the f o l l o w i n g Rules 25.4.2 t o 25.4.7 
i n c l u s i v e . 

25.4.2 Manual Inching Devices. A l i f t having a landing speed not 
exceeding 0.75 m/s may be provided w i t h an Inching device comprising 
continuous pressure type buttons. Such device s h a l l enable the car to be 
inched t o , but not away from, a landing w i t h the car and landing doors open 
and s h a l l operate o n l y w i t h i n the Inching zone of any f l o o r l a n d i n g . I t 
s h a l l be so designed and i n s t a l l e d that the l i f t car w i l l not move out of 
the i n c h i n g zone when a s i n g l e s h o r t - c i r c u i t or f a u l t occurs i n the c o n t r o l 
c i r c u i t , or a mechanical breakdown occurs to the i n c h i n g device. Each 
i n c h i n g button or device s h a l l be c l e a r l y and permanently l a b e l l e d . 

25.4.3 S e l f - l e v e l l i n g Devices. S e l f - l e v e l l i n g devices s h a l l be so 
designed and i n s t a l l e d that i n the event of a s i n g l e s h o r t - c i r c u i t or earth 
f a u l t o c c u r r i n g i n the l e v e l l i n g c o n t r o l c i r c u i t , or a mechanical breakdown 
of the l e v e l l i n g device o c c u r r i n g , the l i f t w i l l not move out of the 
l e v e l l i n g zone. 

25.4.4 Extent of S e l f - l e v e l l i n g and Inching Zone. The s e l f - l e v e l l i n g 
zone above and below any landing s h a l l not extend more than 750 mm where an 
automatic device i s used, and the Inching zone s h a l l not extend more than 
250 mm above and below any landing where a manual Inching device i s used. 

24.4.5 L e v e l l i n g Speed. An automatic l e v e l l i n g device s h a l l not move the 
car at a speed exceeding 0.5 m/s. 

25.4.6 Car Aprons. The length of car aprons s h a l l be i n accordance w i t h 
Rule 22.23. 

25.4.7 Flushness of L l f t w e l l Below Landing S i l l . The extent of flushness 
below landing s i l l s s h a l l be i n accordance w i t h Rules 15.1.3 and 15.1.4. 

25.5—Car C o n t r o l Duttono ; 

Car c o n t r o l buttons s h a l l be placeil In In* S^qyenceof the landings 
served. Thr^ m.irklnri of I III lull Inn, - h i l l correspond w i t h the names or 
imiabnu oT~~the land Inge served. . 

25.6 o p e r a t i o n of L i f t s under F i r e or Other Emergency C o n d i t i o n s 
(excluding earthquakes) 

25.6.1 A p p l i c a t i o n . T h i s Rule s h a l l apply i n a l l emergencies except 
under earthquake c o n d i t i o n s (see Rules 2.2 and 25.9). 

A l l l i f t s having a t r a v e l exceeding 15 metres, s h a l l conform w i t h t h i s 
Rule. However i t s i n c l u s i o n Is recommended as a s a f e t y p r e c a u t i o n f o r a l l 
l i f t s . 
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25.6.2 Requirements: 

(a) R e c a l l Switch - A two p o s i t i o n key s w i t c h w i t h the key removable 
i n both the 'on' and ' o f f p o s i t i o n s , s h a l l be provided at a 
nominated main f l o o r of each s i n g l e l i f t , each h o s p i t a l l i f t and 
each group of other than h o s p i t a l l i f t s . 

The r e c a l l s w i t c h s h a l l be l o c a t e d at a height between 1650 and 
1700 mm from the f l o o r , at the l e f t hand s i d e o f the l i f t 
entrances at the main f l o o r , and c l e a r l y and permanently marked 
EMERGENCY FIRE RECALL SWITCH together w i t h the ' o f f and 'on ' >OJ<A,«- t 
p o s i t i o n s . The s w i t c h s h a l l be operated by a master k e y • " ^ ' S i i t w v ^ 
d u p l i c a t e s of which s h a l l be held by the F i r e Brigade and the I-«»T> 
person i n the b u i l d i n g who i s r e s p o n s i b l e f o r the s u p e r v i s i o n of f'***'1 

l i f t o p e r a t i o n s . When t h i s s w i t c h i s In the 'on' p o s i t i o n -

( i ) a l l l i f t s which are not o p e r a t i n g on i n s p e c t i o n s e r v i c e 
(see Rule 25.3), s h a l l r e t u r n non-stop to the main f l o o r 
and remain parked w i t h the doors open; d u r i n g t h i s 
procedure the f o l l o w i n g s i g n s h a l l be i l l u m i n a t e d i n each 

. c a r , 'LIFT RETURNING TO MAIN FLOOR' 

( i i ) a l i f t t r a v e l l i n g away from the main f l o o r s h a l l reverse 
at the next a v a i l a b l e f l o o r . 

( i l l ) door reopening devices f o r power-operated doors s h a l l be 
rendered i n o p e r a t i v e . 

( l v ) a l l landing c a l l s r e g i s t e r e d s h a l l be c a n c e l l e d and 
landing buttons s h a l l be I n o p e r a t i v e . 

(b) The r e t u r n to the main f l o o r s h a l l be I n i t i a t e d immediately on the 
o p e r a t i o n of the r e c a l l s w i t c h and, f o r other than h o s p i t a l l i f t s 
on the a c t u a t i o n of the s p r i n k l e r , heat d e t e c t o r , manual c a l l 
p o i n t and/or smoke sensing devices i n the b u i l d i n g excepting those 
i n the l l f t w e l l or machine room (see Rule 25.7) I t s h a l l not be 
permitted t o r e t u r n the l i f t to normal s e r v i c e by i n t e r c o n n e c t i n g 
the c i r c u i t r y through the F i r e S e r v i c e Brigade Alarm S i l e n c i n g 
Switch. T h i s clause s h a l l be a p p l i e d r e t r o s p e c t i v e l y . 

When i t i s considered safe to do so the l i f t s may be returned to 
normal s e r v i c e by moving the key s w i t c h t o the ' o f f p o s i t i o n . 

(c) On any car r e t u r n i n g to the main f l o o r i n accordance w i t h 
sub-rules (a) or (b) the c o n t r o l s h a l l be a u t o m a t i c a l l y switched 
so t h a t : 

( i ) the l i f t i s operable only by a person In the c a r ; 

( i i ) i t does not respond t o landing c a l l s ; 

( i l l ) passenger p r o t e c t i v e devices f o r power operated doors are 
rendered i n o p e r a t i v e ; 

( i v ) c a l l s from the car may be r e g i s t e r e d : 
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(v) when a car c a l l i s r e g i s t e r e d , continuous pressure on a 
s p e c i f i c Door Close button s h a l l cause the doors to c l o s e ; 
the doors s h a l l not c l o s e i f the car c a l l r e g i s t e r e d 
corresponds t o the f l o o r at which the car i s standing; 

( v i ) i f the Door Close button i s released w h i l e doors are 
c l o s i n g but before the car begins t o move, the doors s h a l l 
Immediately reopen; the c a l l s h a l l remain r e g i s t e r e d ; 

( v i i ) as soon as the l i f t begins to move, the Door Close button 
may be released without i n t e r f e r i n g w i t h the e s t a b l i s h e d 
sequence of o p e r a t i o n s ; 

( v i i i ) i f the l i f t I s i n motion, f u r t h e r c a l l s to intermediate 
f l o o r s may be r e g i s t e r e d from w i t h i n the c a r ; 

( i x ) a l l c a l l s r e g i s t e r e d from the car s h a l l be c a n c e l l e d when 
the car reaches i t s f i r s t stop; 

(x) the doors s h a l l o n l y be opened by continuous pressure on a 
s p e c i f i c Door Open button when the l i f t i s stopped at a 
f l o o r . I f the button i s released w h i l e the doors are 
being opened, the doors s h a l l immediately shut. 

( x i ) a l l s e c u r i t y systems s h a l l be ove r r i d d e n . 

(d) A n o n - i l l u m i n a t e d engraved n o t i c e s h a l l be provided adjacent to or 
on each landing c a l l button p l a t e reading 'DO NOT USE LIFT IN 
EVENT OF FIRE' i n c l e a r l y l e g i b l e l e t t e r s not l e s s than 8 mm high. 

25.7 Requirements where Machine Rooms and/or L i f t w e l l s are pr o t e c t e d from 
F i r e by an Automatic F i r e S p r i n k l e r System 

25.7.1 A p p l i c a t i o n . This r u l e s h a l l apply only to those l i f t s i n s t a l l e d 
i n b u i l d i n g s where the machine rooms and/or l i f t w e l l s are p r o t e c t e d by an 
automatic f i r e s p r i n k l e r system (see Rules 7.2 and 12.5). 

25.7.2 Requirements: 

(a) An approved heat d e t e c t i n g f i r e alarm system which i s proven to 
operate at l e a s t 11°C below the s p r i n k l e r head r a t i n g s h a l l be 
f i t t e d . 

(b) For each s p r i n k l e r head f i t t e d a heat detector sensor s h a l l be 
I n s t a l l e d w i t h i n 300 mm r a d i u s . 

(c) S p r i n k l e r heads and heat detector sensors s h a l l be pr o t e c t e d from 
a c c i d e n t a l damage by approved guards. 

(d) Operation of the heat d e t e c t o r ( i n l l f t w e l l or machine room) f i r e 
alarm s h a l l take a l l l i f t s (not ope r a t i n g on In s p e c t i o n s e r v i c e ) 
non stop to the main f l o o r and then render them Inoperative w i t h 
the doors open. 

(e) While r e t u r n i n g to the main f l o o r the f o l l o w i n g s i g n s h a l l be 
i l l u m i n a t e d i n each l i f t c a r , 'LIFT RETURNING TO MAIN FLOOR' 
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( f ) The l i f t s s h a l l remain Inoperative u n t i l such time as the power 
d r i v i n g c i r c u i t i s reset by competent l i f t s e r v i c e personnel who 
i s s a t i s f i e d that the l i f t i n s t a l l a t i o n i s s a f e . 

(g) The heat d e t e c t o r s s h a l l comply w i t h the f o l l o w i n g : 

(1) The requirements of NZS 2139 ' S p e c i f i c a t i o n f o r heat 
Actuated F i r e Detectors' f o r f i x e d temperature type. 

(11) Be c o n s t r u c t e d , and i n s t a l l e d f o r o p e r a t i o n at 'extra low 
v o l t a g e ' . For the d e f i n i t i o n of 'extra low v o l t a g e ' r e f e r 
to the current e d i t i o n of the E l e c t r i c a l W i ring 
Regulations. 

8 6 . 8 — L i f t s on S p e c i a l S e r v i c e _ 

To enable any l i f t t o be operated I n d i v i d u a l l y on sp^cJ^rir-Service w h i l e 
other l i f t s i n the group operate normally, iji^e»ery*"Tift car s h a l l be 
provided a key operated s w i t c h cle^rJ*-«Ta^permanently marked ' SPECIAL 
SERVICE' together w i t h the^J^>f-f-^and 'on' p o s i t i o n s . The key s h a l l be 
removable In b o t l L J A e r ^ o f f and 'on' p o s i t i o n s . When the s w i t c h i s i n the 
'on' po5ifci*jrr"the l i f t s h a l l only be o p e r a t i o n a l from i n s i d e the car and i t 
Bh«Tl~~not roopond to l i f t l a nding c a l l o . • 

25.9 Operation o f L i f t s under Earthquake Conditions 

25.9.1 Major Component Displacement Detector. A l l l i f t s w i t h a t r a v e l 
exceeding 15 metres, s h a l l be f i t t e d w i t h a counterweight derailment 
s w i t c h . T h i s device (see f i g . 25.1) s h a l l be actuated when the displacement 
of the counterweight i n any one d i r e c t i o n of the h o r i z o n t a l plane exceeds 20 

25.9.2 o p e r a t i o n . Upon o p e r a t i o n of t h i s device every l i f t s h a l l : 

(a) I f i n motion, immediately d e c e l e r a t e and stop at the next p o s s i b l e 
f l o o r and remain stopped w i t h the doors open; 

(b) I f stopped at a f l o o r , remain i n that p o s i t i o n w i t h the doors open. 

For l i f t s i n a common s h a f t , a l l l i f t s s h a l l f o l l o w t h i s procedure i f the 
device i s operated by any one or more l i f t s i n the s h a f t . 

NOTE: A l l l i f t s which have been stopped In t h i s manner s h a l l not be put 
back Into o p e r a t i o n u n t i l a thorough I n s p e c t i o n of the l i f t s and l i f t w e l l s 
has been c a r r i e d out and c e r t i f i e d t o be s a t i s f a c t o r y by competent l i f t 
s e r v i c e personnel. 
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25.7 Requirement* where machine rooms and/or l i f t w e l l i 
are protected from f i r e by an automatic f i r e s p r i n k l e r 
system or by heat detectors. 

25.7.1 Application. T h i s r u l e s h a l l a p p l y o n l y t o t h o s e l i f t s 
i n s t a l l e d i n b u i l d i n g s where t h e machine rooms and/or l i f t w e l l s 
a r e p r o t e c t e d by an a u t o m a t i c f i r e s p r i n k l e r system o r by heat 
d e t e c t o r s (see r u l e s 7.2 and 12.5). 

T h i s r u l e s h a l l a l s o a p p l y t o l i f t s i n b u i l d i n g s where 
s p r i n k l e r systems are added at a date l a t e r t h a n t h e i n i t i a l 
i n s t a l l a t i o n of t h e l i f t . 

25.7.2 Requirementsi 

(a) An approved heat d e t e c t i n g f i r e a l a r m system 
which i s proven t o o p e r a t e a t l e a s t ll°c below 
the s p r i n k l e r head r a t i n g s h a l l be f i t t e d . 

(b) For each s p r i n k l e r head f i t t e d , a h eat d e t e c t o r 
s e n s o r s h a l l be i n s t a l l e d w i t h i n 300 mm r a d i u s . 

(c) S p r i n k l e r heads and heat d e t e c t o r s e n s o r s s h a l l 
be p r o t e c t e d from a c c i d e n t a l damage by approved 
guards. 

(d) O p e r a t i o n of t h e heat d e t e c t o r ( i n l i f t w e l l o r 
machine room) f i r e a l a r m s h a l l t a k e a l l l i f t s 
(not o p e r a t i n g on i n s p e c t i o n s e r v i c e ) non s t o p t o 
th e main f l o o r and t h e n r e n d e r them i n o p e r a t i v e 
w i t h t h e d o o r s open. 

(e) W h i l e r e t u r n i n g t o the main f l o o r t h e f o l l o w i n g 
s i g n s h a l l be i l l u m i n a t e d i n each l i f t c a r , 'LIFT 
RETURNING TO MAIN FLOOR'. 

( f ) The. l i f t s s h a l l remain i n o p e r a t i v e u n t i l such 
t i m e as t h e power d r i v i n g c i r c u i t i s r e s e t by 
competent l i f t s e r v i c e p e r s o n n e l who a r e 
s a t i s f i e d t h a t t h e l i f t i n s t a l l a t i o n i s s a f e . 

(g) The heat d e t e c t o r s s h a l l : -

( i ) Comply w i t h t h e r e q u i r e m e n t s of NZS 2139 
' S p e c i f i c a t i o n f o r Heat A c t u a t e d F i r e 
D e t e c t o r s ' f o r f i x e d t e m p e r a t u r e t y p e . 

( i i ) Be c o n s t r u c t e d , and i n s t a l l e d f o r o p e r a t i o n 
a t ' e x t r a low v o l t a g e ' . For t h e d e f i n i t i o n 
of ' e x t r a low v o l t a g e ' r e f e r t o t h e c u r r e n t 
e d i t i o n of t h e E l e c t r i c a l W i r i n g 
R e g u l a t i o n s . 
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2 b . 8 — L i f t * uu Special Cervic* 

To e n a b l e any l i f t t o be o p e r a t e d i n d i v i d u a l l y on s p e c i a l . — — ' " 
s e r v i c e w h i l e o t h e r l i f t s i n t h e group o p e r a t e normaiiyT I n e v e r y 
l i f t c a r s h a l l be p r o v i d e d a key o p e r a t e d ^ s w i * c T f " c l e a r l y and 
pe r m a n e n t l y marked 'SPECIAL SERVJCEJ—CSgether w i t h t h e " o f f and 
'on' p o s i t i o n s . The kex-*lwTT""be removable i n b o t h t h e ' o f f and 
'on' poeitionSj__-WheTf~the s w i t c h i s i n t h e 'on' p o s i t i o n t h e l i f t 
Bhal^__cjil^r~'15e~"operational from i n s i d e t h e c a r and i t s h a l l n o t 
teB p u i i u t e l i f t l a n d i n g o a l l o . — — — 

25.9 Operation of L i f t s under Earthquake Conditions 

25.9.1 Major Component Displacement Detector. A l l l i f t s w i t h a 
t r a v e l e x c e e d i n g 15 metres, s h a l l be f i t t e d w i t h a c o u n t e r w e i g h t 
d e r a i l m e n t s w i t c h . T h i s d e v i c e (see f i g . 25.1) s h a l l be a c t u a t e d 
when t h e d i s p l a c e m e n t of t h e c o u n t e r w e i g h t i n any one d i r e c t i o n o f 
t h e h o r i z o n t a l p l a n e exceeds 20 mm. 

25.9.2 Operation. Upon o p e r a t i o n of t h i s d e v i c e e v e r y l i f t 
s h a l l : 

(a) I f i n mo t i o n , i m m e d i a t e l y d e c e l e r a t e and s t o p a t t h e 
next p o s s i b l e f l o o r and remain s t o p p e d w i t h t h e doo r s 
open; 

(b) I f sto p p e d a t a f l o o r , remain i n t h a t p o s i t i o n w i t h 
d o o r s open. 

F o r l i f t s i n a common s h a f t , a l l l i f t s s h a l l f o l l o w t h i s 
p r o c e d u r e i f t h e d e v i c e i s o p e r a t e d by any one o r more l i f t s i n 
t h e s h a f t . 

MOTE: A l l l i f t s w hich have been stopped i n t h i s manner s h a l l 
not be put i n t o o p e r a t i o n u n t i l a thorough i n s p e c t i o n of t h e l i f t s 
and l i f t w e l l s has been c a r r i e d out and c e r t i f i e d t o be 
s a t i s f a c t o r y by competent l i f t s e r v i c e p e r s o n n e l . 

PLR 1989 Amendment No 1 
30 June 1992 
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SECTION 26 - ELECTRICAL PROTECTIVE DEVICES 

26.1 P r o t e c t i v e Devices - General 

26.1.1 Stop Switch on Top of Car. A stop s w i t c h , complying w i t h Rule 
24.7, s h a l l be provided on the top of every e l e c t r i c and every e l e c t r i c a l l y 
c o n t r o l l e d l i f t c a r . 

26.1.2 Emergency Stop Switch i n Car. I t i s not permitted t o f i t an 
emergency stop s w i t c h (which can be operated by passengers from w i t h i n the 
car) i n any l i f t c a r except where l a t t i c e gates s t i l l e x i s t and u n t i l such 
time as they are rep l a c e d . This Rule s h a l l apply to a l l l i f t s r e g a r d l e s s of 
the date of o r i g i n a l commissioning. 

26.1.3 P i t Stop Switch. A stop s w i t c h , complying w i t h Rule 26.7, s h a l l 
be provided i n the p i t of every e l e c t r i c and e l e c t r i c a l l y c o n t r o l l e d l i f t . 
(See a l s o Rule 11.7) 

26.1.4 Machine Room Stop Switch. Where req u i r e d by Rule 7.12, a stop 
s w i t c h complying w i t h that Rule s h a l l be provided i n the machine room. 

26.1.5 Stop Switch f o r Sheave Room or P l a t f o r m , where r e q u i r e d by Rule 
7.12, a stop s w i t c h complying w i t h that Rule s h a l l be provided f o r the 
sheave room or p l a t f o r m . 

26.1.6 Broken Tape Switch. A broken tape, rope, wire or ch a i n s w i t c h 
complying w i t h Rule 27.2.4, s h a l l be provided In respect of normal l i m i t 
switches l o c a t e d In machine rooms of t r a c t i o n l i f t s . 

26.1.7 Broken Rope Switch. I f the s a f e t y gear i s not of a type that w i l l 
operate on the breaking of a s i n g l e rope, a broken rope switch of the 
manually reset type s h a l l be provided, and such switch s h a l l a u t o m a t i c a l l y 
open the c o n t r o l c i r c u i t and stop the l i f t i n the event of any one rope 
breaking. 

26.1.8 Compensating Sheave Switch. Compensating sheaves s h a l l be 
provided w i t h a compensating sheave s w i t c h or switches, mechanically opened 
by the compensating sheave before the sheave reaches I t s upper or lower 
l i m i t of t r a v e l , to open the c o n t r o l c i r c u i t and stop the l i f t machine. 

26.1.9 Slack Rope Switch. L i f t s having winding drum machines s h a l l be 
provided w i t h a s l a c k rope s w i t c h of the manually reset type, at or adjacent 
to the machine, which s h a l l open the c o n t r o l c i r c u i t and stop the l i f t 
machine I f any one of the h o i s t ropes becomes s l a c k . 

26.1.10 Safety Gear Switch. A s a f e t y gear s w i t c h s h a l l be provided as 
requ i r e d by Rule 29.7 

26.1.11 Governor s w i t c h . Governor switches s h a l l be provided i n 
accordance w i t h Rule 30.3. 

26.1.12 O v e r t r a v e l L i m i t Switches. O v e r t r a v e l l i m i t switches complying 
w i t h Rule 27.3 s h a l l be provided f o r every e l e c t r i c l i f t . 

26.1.13 Terminal Speed Checking and Stopping Devices. When reduced 
s t r o k e o i l b u f f e r s are provided as permitted by Rule 10.5.2(b), t e r m i n a l 
speed checking devices complying w i t h Rule 27.4 s h a l l be provided. 
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Rule 26.1.21 
•26.1.21 B e h a v i o u r in E a r t h Fau l t 
Condit ions. The control circuit shall be so 
arranged that the lift will be inoperative in 
the event of an earth faull occurring in the 
circuit of door locks or other safety devices." 

Amd 1 
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26.1.14 B u f f e r Switches f o r o i l b u f f e r s used w i t h Type D Safety Gear. 
O i l l e v e l and compression switches complying w i t h Rule 29.8.2 (g) and (h) 
s h a l l be provided f o r a l l o i l b u f f e r s used w i t h Type D s a f e t y gear. 

26.1.15 Landing Door Contacts. Landing door contacts complying w i t h Rule 
14.3 s h a l l be provided f o r every e l e c t r i c or e l e c t r i c a l l y c o n t r o l l e d l i f t . 

26.1.16 Car Door Contacts. Each car door s h a l l be provided w i t h a car 
door c o n t a c t , so loc a t e d as to be i n a c c e s s i b l e from i n s i d e the c a r . When 
the contact i s open i t s h a l l prevent movement of the c a r , except as provided 
under Rule 14.1. contact s h a l l be made only when the door i s i n a c l o s e d 
p o s i t i o n . 

-26.1.17—Door Open Switch. B 1-ngrilo swU-rh may hp I n s t a l l e d i n l -ha1j_f]; 
car to enable the car doors and landing doors t o be held-open -while"'the l i f t 
i s stopped at a f l o o r landing^T;f_Ji i s£*44«d7 - sTicTra s w i t c h s h a l l 
i ncorporate a buzzert - h a ± - 1 i r a c T i v a t e d a f t e r 30 seconds of swi t c h engagement 
u n t i l Tfie~~iwltch i s turned o f f . . 

26.1.18 P i t Access Door contact. A p i t access door contact complying 
w i t h Rule 11.5.2(b) s h a l l be provided f o r every e l e c t r i c or e l e c t r i c a l l y 
c o n t r o l l e d l i f t . 

26.1.19 Normal L i m i t Switches. Normal L i m i t switches complying w i t h Rule 
27.2 s h a l l be provided f o r every e l e c t r i c or e l e c t r i c a l l y c o n t r o l l e d l i f t . 

26.1.20 Motor Generator Overspeed P r o t e c t i o n . Where a motor-generator 
set i s d r i v e n by a d i r e c t current motor, means s h a l l be provided to cause 
the e l e c t r i c power to be cut off a u t o m a t i c a l l y from the l i f t motor and brake 
should the motor-generator set overspeed by 20% or more. 
A t - 1 '&! Co-AV f" UcVv 
26.2 Phase-reversal and F a i l u r e P r o t e c t i o n 

L i f t s having multiphase a l t e r n a t i n g current power supply s h a l l be arranged 
to prevent the s t a r t i n g of the l i f t motor i n the wrong d i r e c t i o n i f : 

(a) the phase r o t a t i o n i s i n the wrong d i r e c t i o n ; or 

(b) there is f a i l u r e of any phase. 

26.3 Release and A p p l i c a t i o n of Driving-machine Brakes 

Driving-machine brakes s h a l l not be e l e c t r i c a l l y r eleased u n t i l power has 
been a p p l i e d to the driving-machine motor. 

A l l power f e e d - l i n e s to the brake s h a l l be opened and the brake s h a l l 
apply a u t o m a t i c a l l y when: 

(a) the o p e r a t i n g device of a l i f t car switch or continuous pressure 
o p e r a t i o n button i s i n the stop p o s i t i o n ; 

(b) a f l o o r stop device f u n c t i o n s ; 

(c) any of the e l e c t r i c a l p r o t e c t i o n devices f u n c t i o n s . 
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Under c o n d i t i o n (a) and (b), the a p p l i c a t i o n of the brake may occur on or 
before the completion of the slow-down and l e v e l l i n g o p e r a t i o n s . 

The brake s h a l l not be permanently connected across the armature or f i e l d 
o f a d i r e c t c urrent l i f t motor. 

26.4 C o n t r o l and Operating C i r c u i t Requirements 

In the design and i n s t a l l a t i o n o f the c o n t r o l and op e r a t i n g c i r c u i t s the 
f o l l o w i n g requirements s h a l l be met: 

(a) Any sp r i n g s used to actuate c o n t r o l l e r switches, contactors or 
r e l a y s i n order to break the c i r c u i t to stop a l i f t at the 
terminal landings, s h a l l be of the compression type and 
e f f e c t i v e l y l o c a t e d . 

(b) The completion or maintenance of an e l e c t r i c c i r c u i t s h a l l not be 
used to i n t e r r u p t the power to the l i f t motor or brake at the 
term i n a l landings, nor to stop the l i f t car when the emergency 
stop switch i s opened or any of the e l e c t r i c a l p r o t e c t i v e devices 
operate; provided however that t h i s requirement s h a l l not apply to 
dynamic braking nor to speed c o n t r o l switches. 

(c) The f a i l u r e of any s i n g l e m a g n e t i c a l l y operated s w i t c h , contactor 
or r e l a y to re l e a s e i n the intended manner, or the occurrence of a 
s i n g l e a c c i d e n t a l e a r t h f a u l t , s h a l l not permit the l i f t car to 
s t a r t or run i f any landing door or car door contact i s i n the 
open p o s i t i o n . 

(d) Where generator f i e l d c o n t r o l i s used, means s h a l l be provided to 
prevent the generator from b u i l d i n g up and supplying s u f f i c i e n t 
current t o the l i f t motor to move the l i f t car when the l i f t motor 
c o n t r o l switches are i n the 'OFF' p o s i t i o n . The means used s h a l l 
not i n t e r f e r e w i t h maintenance of an e f f e c t i v e dynamic braking 
c i r c u i t d uring stopping and s t a n d s t i l l c o n d i t i o n s . 

(e) The c o n t r o l c i r c u i t s s h a l l be so designed and i n s t a l l e d that the 
l i f t car speed i n the down'direction with 125 percent of the rated 
load i n the l i f t c a r , under normal operating c o n d i t i o n s w i t h the 
power supply on or o f f , s h a l l not exceed 120 percent of the rated 
speed. 

( f ) Where generator f i e l d c o n t r o l i s used, means s h a l l be provided to 
r e s t r i c t dynamically the car speed under c o n d i t i o n s of brake-off 
w i t h power supply connected and motor generator running to -

( i ) 0.25 m/s f o r geared machines; 

(11) one-seventh of the rated speed of the l i f t f o r gearless 
machines. 

(g) Where l i f t motors employ s t a t i c power c o n t r o l without motor 
generators, the l i f t s h a l l comply w i t h the f o l l o w i n g requirements: 

(1) Not l e s s than two devices s h a l l be provided t o 
independently remove power from the l i f t motor. One of 
the devices at l e a s t s h a l l be an electromechanical 
c o n t a c t o r , arranged so that i t s h a l l open the l i f t machine 
brake c i r c u i t each time the car stops. 
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(11) An a d d i t i o n a l contactor s h a l l be provided t o open the l i f t 
machine bracke c i r c u i t . This contactor i s not r e q u i r e d t o 
(but may) have contacts i n the l l E t motor c i r c u i t . 

( i l l ) The e l e c t r i c a l p r o t e c t i v e devices required by t h i s s e c t i o n 
s h a l l c o n t r o l the s o l i d s t a t e device and both c o n t a c t o r s ; 
however, l e v e l l i n g can take place w i t h power opening of 
doors as provided f o r i n Rule 23.3. 

( i v ) A f t e r each stop, the car s h a l l not respond to a s i g n a l to 
s t a r t , unless both the c o n t a c tors required by ( i ) and ( l i ) 
above are i n the de-energised p o s i t i o n . 

Compliance w i t h t h i s requirement s h a l l be demonstrated by a t e s t i n the 
down d i r e c t i o n w i t h r a t e d load i n the c a r . 

26.5 Use of R e c t i f y i n g U n i t s t o Supply Power t o D i r e c t Current L i f t Motors 

Where a n o n - r o t a t i n g or other type r e c t i f y i n g u n i t , which i s incapable by 
i t s e l f of absorbing the energy generated by the l i f t motor as a r e s u l t of 
ov e r h a u l i n g loads, i s used t o transform a l t e r n a t i n g current t o d i r e c t 
c u rrent f o r the o p e r a t i o n of a d i r e c t c u rrent l i f t motor or motors, means 
s h a l l be provided on each l i f t c o n t r o l l e r to absorb a s u f f i c i e n t amount of 
the energy regenerated by the l i f t motor under overhauling c o n d i t i o n s to 
prevent the l i f t from a t t a i n i n g at any time a speed of more than 120 percent 
of the rated speed. 

26.6 Overload Weighing Devices 
suit 

Load weighing devices may be used to prevent the c l o s i n g of power operated 
doors In the event of a car being overloaded, but s h a l l not be connected so 
as to cause i n t e r r u p t i o n of the c o n t r o l c i r c u i t of the l i f t motor. Any such 
device s h a l l be arranged t o a f f o r d v i s u a l and audible warning of the 
overload. 

26.7 Stop Switches - General Requirements 

Stop switches s h a l l comply w i t h the f o l l o w i n g requirements: 

(a) They s h a l l be of the manually opened and c l o s e d type. 
(b) They s h a l l be capable o f being p o s i t i v e l y opened mechanically and 

not s o l e l y dependent on s p r i n g s . Commercial switches s h a l l comply 
w i t h AS 3133. A i r - b r e a k switches (Endorsed by SANZ). 

(c) They s h a l l be conspicuously and permanently marked 'Emergency 
Stop' and the emergency stop p o s i t i o n s h a l l be c l e a r l y waetoefl» 

(d) When opened the switch s h a l l open the c o n t r o l c i r c u i t so as to 
stop the car and prevent the power doors from o p e r a t i n g . 
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SECTION 27 - TERMINAL STOPPING DEVICES 

27.1 General Requirements 

Normal and o v e r t r a v e l l i m i t switches s h a l l comply w i t h the f o l l o w i n g 
requirements: 

(a) The s w i t c h c o n t a c t s s h a l l be d i r e c t l y opened mechanically. 
Arrangements which depend on a s p r i n g and/or g r a v i t y to open the 
c o n t a c t s s h a l l not be used. 

(b) Where loc a t e d on the l i f t or i n the l l f t w e l l , the switches s h a l l 
be of the enclosed type and s e c u r e l y mounted i n such a manner that 
the movement of the s w i t c h l e v e r or r o l l e r to open the c o n t a c t s 
s h a l l be as n e a r l y as p o s s i b l e i n a d i r e c t i o n at r i g h t angles to a 
v e r t i c a l plane through the face of the car guide r a i l s . Operating 
cams s h a l l be of metal. 

27.2 Normal L i m i t Switches (Slow Down and Stopping) 

27.2.1 General. Upper and lower normal l i m i t switches s h a l l be provided 
and arranged to slow down and stop the l i f t a u t o m a t i c a l l y , at or near the 
top and bottom landings, w i t h any load up to and i n c l u d i n g rated load i n the 
l i f t and from any speed a t t a i n e d i n normal o p e r a t i o n , such switches s h a l l 
f u n c t i o n independently of the o p e r a t i o n of the other o p e r a t i n g devices and 
of the o v e r t r a v e l l i m i t s w i t c h . The s w i t c h s h a l l be so designed and 
i n s t a l l e d that i t w i l l continue to f u n c t i o n u n t i l the o v e r t r a v e l l i m i t 
s w i t c h operates. 

27.2.2 T r a c t i o n Machines. Normal l i m i t switches f o r t r a c t i o n machines 
s h a l l be l o c a t e d on the l i f t c a r , or i n the l l f t w e l l , or i n the machine 
room, and s h a l l be operated by the movement of the l i f t . 

27.2.3 Drum Machines. Normal L i m i t switches f o r drum machines s h a l l be 
located on the l i f t car or i n the l i f t w e l l and s h a l l be operated by the 
movement of the l i f t . 

27.2.4 Normal L i m i t Switches i n Machine Rooms. Normal l i m i t switches 
located i n a machine room s h a l l comply w i t h the f o l l o w i n g requirements: 

(a) The s w i t c h contacts s h a l l be mounted on and operated by a device 
mechanically connected t o and d r i v e n by the l i f t . Devices 
depending on f r i c t i o n or t r a c t i o n s h a l l not be used. 

(b) Tapes, c h a i n s , ropes or s i m i l a r d e v i c e s , mechanically connecting a 
normal l i m i t s w i t c h to the l i f t and used as a d r i v i n g means, s h a l l 
be provided w i t h a broken tape switch complying w i t h Rule 26.1.6 
which w i l l open the c o n t r o l c i r c u i t and stop the l i f t machine i f 
d r i v i n g means f a i l s . 

NOTE: A f l o o r c o n t r o l l e r or s e l e c t o r may be used as a normal l i m i t , 
switch i f i t s c o n t a c t s and the means f o r o p e r a t i n g them comply w i t h the 
relevant requirements of Rule 27.1 and 27.2 
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27.3 O v e r t r a v e l L i m i t Switches 

27.3.1 General. Every l i f t s h a l l be provided w i t h o v e r t r a v e l l i m i t 
switches according to the type of d r i v i n g machine, as f o l l o w s : 

(a) Drum d r i v e , a l l forms of c o n t r o l mechanically operated main 
current o v e r t r a v e l s w i t c h complying w i t h Rule 27.3.2 

(b) T r a c t i o n d r i v e mechanically operated c o n t r o l c urrent 
o v e r t r a v e l l i m i t s w i t c h complying w i t h Rule 27.3.3. 

27.3.2 Main Current O v e r t r a v e l Switches. Main current o v e r t r a v e l 
switches s h a l l : 

(a) completely i n t e r r u p t e l e c t r i c a l supply from a l l p a r t s of the 
motor, brake and c o n t r o l panel by the mechanical o p e r a t i o n of a 
s w i t c h and a l s o open the brake c i r c u i t where the motor i s of a 
type that may act as a generator to hold the brake o f f , and upon 
i t s o p e r a t i o n maintain the c i r c u i t s open and prevent the f u t u r e 
movement of the l i f t i n e i t h e r d i r e c t i o n u n t i l the s w i t c h has been 
reset manually; 

(b) have the switch p o r t i o n of the mechanism loc a t e d i n the machine 
room and be of a design and so placed that i n s p e c t i o n and t e s t i n g 
f o r c o r r e c t adjustment may be performed r e a d i l y and without 
I n t e r f e r e n c e w i t h or manipulation of other p o r t i o n s of the c o n t r o l 
mechanisms. 

27.3.3 O v e r t r a v e l L i m i t Switch ( C o n t r o l C u r r e n t ) . O v e r t r a v e l l i m i t 
switches s h a l l comply w i t h Rule 27.1 and s h a l l : 

(a) be p o s i t i v e l y operated by the l i f t car and s h a l l prevent movement 
of the l i f t i n e i t h e r d i r e c t i o n . 

(b) f o r l i f t s w i t h v a r i a b l e v o l t a g e motor generator c o n t r o l , be 
i n s t a l l e d so that the e l e c t r i c a l c o n t r o l of the h o i s t motor has 
f u l l dynamic stopping e f f e c t and the e l e c t r i c a l supply to the 
motor generator set i s not I n t e r r u p t e d . 

(c) not c o n t r o l the same c o n t r o l l e r switches or c o n t a c t o r s as the 
normal l i m i t switches unless two or more separate and independent 
c o n t r o l l e r switches or contactors are provided, two of which s h a l l 
be c l o s e d to complete the d r i v i n g machine motor and brake c i r c u i t 
i n e i t h e r d i r e c t i o n of t r a v e l . The c o n t r o l c i r c u i t s h a l l be so 
designed and i n s t a l l e d that a s i n g l e e a r t h f a u l t or s h o r t - c i r c u i t 
may prevent e i t h e r one but not both the normal stopping l i m i t 
switches and o v e r t r a v e l l i m i t s w i t c h c i r c u i t s from stopping the 
l i f t . 

27.3.4 S e t t i n g . The s e t t i n g of o v e r t r a v e l l i m i t switches s h a l l be 
arranged as f o l l o w s : 

(a) The switches s h a l l not f u n c t i o n w i t h the normal o p e r a t i o n of the 
l i f t . 
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(b) Where s p r i n g or s o l i d b u f f e r s are used, the switches s h a l l open 
before the car or counterweight s t r i k e s i t s b u f f e r and i n no case 
a f t e r the car has t r a v e l l e d more than 225 mm beyond the top or 
bottom landing. 

(c) Where o i l b u f f e r s are provided, the o v e r t r a v e l switches s h a l l be 
set t o operate when the car has t r a v e l l e d beyond the top landing 
by a d i s t a n c e not exceeding 25 percent of the counterweight b u f f e r 
s t r o k e p l u s 225 mm w i t h a maximum di s t a n c e of 500 mm and beyond 
the bottom landing by a d i s t a n c e not exceeding 50 percent of the 
car b u f f e r s t r o k e p l u s 225 mm w i t h a maximum d i s t a n c e of 900 mm. 

(d) The s w i t c h s h a l l be so designed and I n s t a l l e d that i t w i l l remain 
opened when the car or counterweight i s f u l l y supported by i t s 
b u f f e r . 

(e) O v e r t r a v e l l i m i t switches provided w i t h a d j u s t a b l e mountings s h a l l 
be pinned i n p o s i t i o n a f t e r f i n a l adjustment of p o s i t i o n has been 
made. 

27.4 Emergency Terminal Speed L i m i t i n g Devices 

Emergency te r m i n a l speed l i m i t i n g devices (see Rule 10.5.2(b) ) s h a l l be 
i n s t a l l e d where reduced s t r o k e b u f f e r s are used and s h a l l comply w i t h the 
f o l l o w i n g requirements: 

(a) T h e i r o p e r a t i o n s h a l l be e n t i r e l y independent of the o p e r a t i o n of 
the normal slow down and stopping switches r e q u i r e d by Rule 27.2 
and they s h a l l f u n c t i o n to reduce the speed of the car to a value, 
not i n excess of the rat e d s t r i k i n g speed of the reduced s t r o k e 
b u f f e r s before engagement occurs, should the normal slow down and 
stopping switches f a i l to slow down the car at the ter m i n a l as 
intended. 

(b) One acceptable method of meeting the requirements of item (a) 
would be the p r o v i s i o n of a speed measuring device and p o s i t i o n 
sensing switches to compare the speed and p o s i t i o n of the l i f t 
r e l a t i v e to the t e r m i n a l landings, the speed measuring device 
being l o c a t e d i n the machine room or secondary f l o o r and d r i v e n by 
the machine, speed governor or other mechanism connected t o the 
l i f t c a r , and the p o s i t i o n sensing switches being l o c a t e d on the 
ca r , i n the l l f t w e l l or i n the machine room and operated by the 
car d i r e c t l y or v i a a n o n - s l i p d r i v e from the l i f t c a r . 

(c) Means s h a l l be provided to open the c o n t r o l c i r c u i t and stop the 
l i f t machine i n the event of f a i l u r e o f any d r i v e i n c o r p o r a t i n g 
tape, c h a i n , rope, e t c , used f o r the emergency t e r m i n a l speed 
l i m i t i n g d evice. 

Exception Governor rope where the governor i s used t o d r i v e 

the speed measuring d e v i c e . 

(d) They s h a l l provide a r e t a r d a t i o n not i n excess of 9.8 m/s2 

(e) They s h a l l not apply the car s a f e t y gear. 
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( f ) They s h a l l be so designed that a s i n g l e s h o r t - c i r c u i t caused by a 
combination of e a r t h f a u l t s or other c o n d i t i o n s s h a l l not prevent 
t h e i r f u n c t i o n i n g . 

(g) The same machine room mechanism and connection to the car s h a l l 
not be used f o r o p e r a t i n g both the normal te r m i n a l stopping device 
and the emergency te r m i n a l speed l i m i t i n g device. 

MA156/08L8/1467M 



136. 

SECTION 28 - INDICATORS, ANNUNCIATORS, ALARMS, TELEPHONES, ETC. 

•28.1—Harking of. F l o o r Landings „ 

Each l a n d i n g s h a l l be c l e a r l y marked w i t h the number o r name of tfuK'Eloor 
or corresponding button, i f any. i n the l i f t . Such markings s h a l l be not 
l e s s than 50 mm h i g h and s h a l l comply w i t h the f o l l o w i n g requirements: 

(a) I f the landing door i s not power operated, the marking s h a l l be 
l o c a t e d on the l l f t w e l l face of the landing door, where i t i s 
c l e a r l y v i s i b l e t o the attendant in-"Ene c a r , l o o k i n g h o r i z o n t a l l y 
through the car door v i s i o n panel when the car i s s u b s t a n t i a l l y 
l e v e l w i t h the l a n d i n g a n d j j f l r and l a n d i n g doors are c l o s e d . 

(b) where both l a n d i n g a n a car doors are power operated, the marking 
s h a l l be located*-6n a w a l l or p a r t i t i o n adjacent t o or immediately 
f a c i n g the l i f t entrance, so that i t can be read by the attendant 
i n the c a r f a c i n g the main doorway. 

(c) a--^rision panel may be provided adjacent t o the car c o n t r o l device 
> ^ f o r i d e n t i f i c a t i o n of l a n d i n g s , and the d e s i g n a t i o n o f each 

l a n d i n g marked i n the l l f t w e l l i n such a p o s i t i o n as w i l l be 
_ _ I I < » < M » i-n t-h* jitt»nH»n» i-h_n >h» <-»- i s l e v e l -with -the l a n d i n g . 

28.2 P o s i t i o n I n d i c a t o r i n Car 

A p o s i t i o n i n d i c a t o r s h a l l be f i t t e d i n the car of every automatic l i f t so 
that i t can be read by passengers f a c i n g the main doorway. 

28.3 Emergency Communication and Alarm 

28.3.1 A l l l i f t s s h a l l be provided w i t h an emergency a u d i b l e alarm as per 
Rule 28.3.2 

28.3.2 Audible Alarm. Audible alarms s h a l l : 

(a) be a b e l l or s i m i l a r dovlco having a gong not l e s s than 150 mm 
diameter ( e l e c t r o n i c type alarms having a comparable sound 
i n t e n s i t y may be used i n l i e u ) ; 

(b) be operated from an emergency power supply system as described i n 
Rule 28.3.4; 

(c) be l o c a t e d o u t s i d e the l l f t w e l l i n the main lobby or i n another 
l o c a t i o n where i t i s most l i k e l y t o be heard by persons l o c a t e d i n 
the b u i l d i n g ; the b e l l s h a l l be so p o s i t i o n e d or p r o t e c t e d as t o 
prevent i n t e r f e r e n c e . A n o t i c e s h a l l be a f f i x e d adjacent t o the 
b e l l i n p l a i n view and s h a l l read 'LIFT ALARM' i n l e t t e r s i z e s 
which can be e a s i l y d i s t i n g u i s h e d from a normal standing p o s i t i o n . 

(d) i f no person i s permanently l o c a t e d i n the b u i l d i n g , have an 
a d d i t i o n a l b e l l l o c a t e d i n a p o s i t i o n where i t w i l l be heard by 
persons o u t s i d e the b u i l d i n g , together w i t h a n o t i c e s t a t i n g ' L i f t 
Alarm' and g i v i n g the name and telephone number of the 
o r g a n i z a t i o n r e s p o n s i b l e f o r the maintenance o f the l i f t . 
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(e) have a l a r m b u t t o n c o m p l y i n g w i t h t h e r e q u i r e m e n t s o f 
R u l e 2.3.1 f o r l i f t s f o r a c c e s s by d i s a b l e d p e r s o n s . 

28.3.3 Telephone Alarm System. A l l l i f t s s h a l l be p r o v i d e d w i t h 
a t e l e p h o n e a l a r m system, w h i c h s h a l l be so d e s i g n e d t h a t : 

(a) t h e y p r o v i d e d i r e c t communication t o a l o c a t i o n w h i c h 
i s a t t e n d e d c o n t i n u o u s l y 24 hours p e r day. I t s h a l l 
be a d i r e c t d i a l l i n g system, push b u t t o n o r v o i c e 
a c t i v a t e d , and s h a l l be c o n s t r u c t e d and i n s t a l l e d so 
as t o be v a n d a l p r o o f . 

(b) t h e y are a c c e s s i b l e from w i t h i n t h e c a r w i t h o u t t h e 
use of key. 

(c) t h e y can be o p e r a t e d from t h e emergency power s u p p l y 
system r e q u i r e d by R u l e 28.3.4 u n l e s s s u p p l i e d by 
a n o t h e r permanent power s o u r c e . 

(d) t h e l o c a t i o n o f t h e l i f t and t h e l i f t number s h a l l be 
c l e a r l y d i s p l a y e d by t h e t e l e p h o n e . 

(e) t h e y are p o s i t i o n e d i n accordance w i t h r e q u i r e m e n t s o f 
R u l e 2.3.1 f o r l i f t s f o r access by d i s a b l e d p e r s o n s . 

28.3.4 Power fo r Emergency Communication and Alarm Systems 

The power s u p p l y r e q u i r e d i n R u l e 28.3.2 and 28.3.3 s h a l l be 
p r o v i d e d from an emergency power s o u r c e c o m p l y i n g w i t h t h e 
f o l l o w i n g : 

A u t o m a t i c a l l y r e c h a r g e d b a t t e r i e s s h a l l have s u f f i c i e n t 
c a p a c i t y f o r 2 hours o p e r a t i o n of t h e system. The b a t t e r i e s s h a l l 
be a u t o m a t i c a l l y r e c h a r g e d w i t h i n not more t h a n 45 min o f each 15 
min o f use. 

A l t e r n a t i v e l y t h e power s u p p l y f o r alarms may be p r o v i d e d from 
t h e emergency l i g h t i n g system, i n which case t h a t system s h a l l 
have a d d i t i o n a l c a p a c i t y t o meet t h e r e q u i r e m e n t s o f t h i s s e c t i o n 
i n a d d i t i o n t o R u l e 22.20.2.7 

28.4 Numbering of L i f t s 

i n any b u i l d i n g h a v i n g more t h a n one l i f t , e v e r y l i f t s h a l l be 
c o n s e c u t i v e l y numbered. Where l i f t s a r e i n groups, t h e numbering 
s h a l l be from l e f t t o r i g h t , w i t h t h e o b s e r v e r f a c i n g t h e group o f 
l i f t e n t r a n c e s a t t h e main f l o o r . The r e s p e c t i v e l i f t numbers 
s h a l l be l e g i b l y marked and permanently a t t a c h e d o r a p p l i e d t o 
each o f t h e components l i s t e d i n t a b l e 28.4 

PLR 1989 Amendment No 1 
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TABLE 26.4 

NUMBERING OF LIFTS 

UNIT MINIMUM SIZE 
OF LETTERING 

mm 

POSITION 

Car 13 Above c o n t r o l d e v i c e 

Machine SO F a c i n g A c c e s s 

C o n t r o l l e r 40 F r o n t f a c e o r s i d e 
a c c o r d i n g t o a c c e s s 

S e l e c t o r o r f l o o r 
c o n t r o l l e r 

25 F a c i n g a c c e s s 

G overnor 25 F a c i n g a c c e s s 

C i r c u i t - b r e a k e r o r i t s 
e n c l o s u r e 

25 F r o n t 

Main c u r r e n t o v e r t r a v e l 
s w i t c h (where p r o v i d e d ) 

25 F r o n t 

Main-room i s o l a t i n g s w i t c h 
(where p r o v i d e d and i f not 
on c o n t r o l l e r o r o t h e r 
numbered d e v i c e . 

25 F r o n t 
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SECTION 29 - SAFETY GEAR - CAR AND COUNTERWEIGHT 

29.1 Where Required and L o c a t i o n 

The car of every l i f t suspended by wire ropes s h a l l be provided w i t h one 
or more s a f e t y gears of one of the types i d e n t i f i e d i n Rule 29.2. The 
sa f e t y gear s h a l l be attached to the car frame.* 

s lower member of the car frame. 

29.2 Safety Gear - I d e n t i f i c a t i o n and C l a s s i f i c a t i o n o f Types 

Safety gears are i d e n t i f i e d on the ba s i s of performance c h a r a c t e r i s t i c s 
a f t e r the s a f e t y gear begins to apply pressure on the guide r a i l s . On t h i s 
b a s i s there are four types of s a f e t y gears, described i n the f o l l o w i n g Rules 
29.2.1 to 29.2.4. 

29.2.1 Type A (Instantaneous) Safety Gear. Type A s a f e t y gear i s s a f e t y 
gear which, through i t s inherent design, develops a r a p i d l y Increasing 
pressure on the guide r a i l s during the stopping i n t e r v a l , the stopping 
i n t e r v a l being very short and not a s s o c i a t e d w i t h any s i g n i f i c a n t s l i d e . 
Type A s a f e t y gear a p p l i e s pressure on the guide r a i l s through r o l l e r s , 
e c c e n t r i c s , cams or s i m i l i a r devices without the d e l i b e r a t e i n t r o d u c t i o n of 
any f l e x i b l e medium to l i m i t the r e t a r d i n g force and increase the stopping 
d i s t a n c e . The e n e r g i s i n g or op e r a t i n g force i s derived e n t i r e l y from the 
mass and motion of the l i f t car or counterweight being stopped, once i n i t i a l 
contact w i t h the guide r a i l s has been e f f e c t e d by a c t i o n of the governor 
rope, i n e r t i a of the s a f e t y mechanism or s l a c k e n i n g of h o i s t ropes. 

29.2.2 Type B ( F l e x i b l e Guide Clamp) Safety Gear. Type B s a f e t y gear i s 
sa f e t y gear which, through i t s inherent design, develops a s u b s t a n t i a l l y 
constant pressure on the guide r a i l s d u r i n g the stopping i n t e r v a l so as to 
a f f o r d s l i d e , the stopping d i s t a n c e being r e l a t e d to the mass being stopped 
and the speed at which a p p l i c a t i o n of the s a f e t y gear i s i n i t i a t e d . Type B 
s a f e t y gear a p p l i e s pressure on the guide r a i l s through wedges, g i b s , jaws 
or s i m i l a r devices that are subject to a f l e x i b l e medium to l i m i t the 
r e t a r d i n g f o r c e . The e n e r g i z i n g or op e r a t i n g force i s derived e n t i r e l y from 
the mass and motion of the l i f t car or counterweight being stopped, once 
i n i t i a l contact w i t h the guide r a i l s has been e f f e c t e d by a c t i o n of the 
governor rope. Minimum and maximum stopping d i s t a n c e s are s p e c i f i e d on the 
bas i s of governor t r i p p i n g speed, (see Rule 29.4). 

29.2.3 Type C (Wedge-clamp) Safety Gear. Type C s a f e t y gear i s sa f e t y 
gear which, through i t s inherent design, develops a p r o g r e s s i v e l y Increasing 
pressure on the guide r a i l s during at l e a s t part of the stopping I n t e r v a l , 
so as to a f f o r d s l i d e , the stopping d i s t a n c e being r e l a t e d to the mass being 
stopped and the speed at which a p p l i c a t i o n of the s a f e t y gear i s i n i t i a t e d . 
Type C s a f e t y gear a p p l i e s pressure on the guide r a i l s through g i b s , jaws or 
s i m i l a r devices actuated by a drum (or the equivalent) and s a f e t y rope 
connected to the governor rope. The e n e r g i z i n g o p e r a t i n g force i s derived 
e n t i r e l y from tension i n the governor rope. Minimum and maximum stopping 
di s t a n c e s are s p e c i f i e d on the b a s i s of governor t r i p p i n g speed, (see Rule 
29.4). 
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29.2.4 Type D ( O i l B u f f e r ) Safety Gear. Type D s a f e t y gear i s s a f e t y 
gear which develops r e t a r d i n g f o r c e s during the compression stroke of one c 
more o i l b u f f e r s interposed between the lower members of the car frame or 
counterweight and an a u x i l i a r y 'safety plank' attached to a 
governor-operated Type A s a f e t y gear a p p l i e d on the guide r a i l s . 

NOTE: Types A. B and D s a f e t y gear may u s u a l l y be rel e a s e d by l i f t i n g 
the car or counterweight to which they are attached. 

29.3 M u l t i p l e S a f e t y Gear 

Where m u l t i p l e s a f e t y gear of unequal c a p a c i t i e s are used, the lower 
s a f e t y gear s h a l l be capable of developing not l e s s than one-half of the 
force r e q u i r e d to stop the e n t i r e car w i t h the rated load, as defined i n 
Rule 21.1. 

M u l t i p l e s a f e t y gears s h a l l f u n c t i o n approximately simultaneously. Types 
A, C and D s h a l l not be used i n m u l t i p l e arrangements. 

29.4 Function and Stopping Distance o f Safety Gear 

The s a f e t y gear, or the combined s a f e t y gears where provided, s h a l l be 
capable of stopping and s u s t a i n i n g the e n t i r e car w i t h i t s rated load from 
governor t r i p p i n g speed, when tested i n accordance w i t h s e c t i o n 67. 

Type B s a f e t y gear s h a l l stop the car w i t h i t s rated load from maximum 
governor t r i p p i n g speed w i t h i n the range of stopping d i s t a n c e s shown by F i g 
29.4(a). Table 29.4 gives the minimum and maximum stopping d i s t a n c e s based 
on the maximum governor t r i p p i n g speeds a s s o c i a t e d w i t h t y p i c a l car speeds. 

Type C s a f e t y gear s h a l l stop the car wi t h i t s rated load from governor 
t r i p p i n g speed w i t h i n the range of stopping d i s t a n c e s shown by F i g . 29.4(b) 

For type D s a f e t y gear the stopping d i s t a n c e i s equal t o the e f f e c t i v e 
s troke of the incorporated o i l b u f f e r s s p e c i f i e d i n Rule 29.8.2(b) and ( c ) . 
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TABLE 29.4 
TYPE B SAFETY GEAR STOPPING DISTANCES* 

Rated 
speed 
m/s 

Maximum 
governor 
t r i p p i n g 
m/s 

Permitted stopping d i s t a n c e s . m 

Rated 
speed 
m/s 

Maximum 
governor 
t r i p p i n g 
m/s 

D r i v e - i n acceptance t e s t 
(See Rule 67.4.2) 

Runway acceptance 
(See Rule 67.4 

te s t 
3) Rated 

speed 
m/s 

Maximum 
governor 
t r i p p i n g 
m/s Min. Max. Min. Max 

-0.65 0 .90 0.021 0 .096 0.018 0 083 
0.75 1 .07 0.029 0 .136 0.025 0 117 
0.90 1 .25 0.040 0 .185 0.034 0 159 
1.00 1 .40 0.064 0 .233 0.054 0 200 
1.12 1 .54 0.095 0 281 0.080 0 242 
1.25 1 68 0.130 0 335 0.109 0 288 
1.50 1 97 0.198 0 460 0.171 0 396 
1.75 2 26 0.261 1 606 0.225 0 521 
2.00 2 55 0.332 1 772 0.286 0 664 
2.25 2 85 0.412 1 957 0.355 0 823 
2.50 3 12 0.497 1 16 0.428 0 993 
3.00 3 70 0.698 1 62 0.602 1 40 
3.50 4 27 0.930 2 16 0.802 1.86 
4.00 4 85 1.20 2 79 1.03 2 40 
4.50 5 42 1.50 3 49 1.29 3 00 
5.00 6 00 1.84 4 27 1.58 3 67 
5.50 6 60 2.22 5 17 1.92 4. 44 
6.00 7 20 2.64 6 15 2.28 5. 29 
6.50 7 80 3.10 7 22 2.68 6. 21 
7.00 8 40 3.60 8 37 3.10 7. 20 
7.50 9 00 4.13 9 61 3.56 8. 27 

* Intermediate values may be obtained from F i g 29.4 (a) 

29.5 Counterweight Safety Gear 

Counterweight s a f e t y gear where provided s h a l l comply with the 
requirements f o r car s a f e t y gear, except where otherwise s p e c i f i e d i n these 
Rules provided however that f o r t r a v e l not exceeding 5.5m counterweight 
s a f e t y gear may be operated as a r e s u l t of the breaking or s l a c k e n i n g of the 
h o i s t ropes and may be of the i n e r t i a or other approved type without 
governors. (see Rule 30.1). 

Counterweight s a f e t y gear, when provided, s h a l l be so designed that i t can 
be r e l e a s e d by the upward movement of the counterweight. 

29.6 Safety Gear not to Stop Ascending Car or Counterweight 

Safety gear s h a l l not stop an ascending car or counterweight. 
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29.7 Safety Gear Switch 

29.7.1 Car Safety Gear Switch. The car of every e l e c t r i c l i f t s h a l l be 
provided w i t h a s a f e t y gear switch which w i l l p o s i t i v e l y open the c o n t r o l 
c i r c u i t and stop the l i f t machine should the car s a f e t y gear operate. 
Safety gear switches s h a l l be of a type which w i l l not reset unless the 
s a f e t y gear has been returned to the ' o f f p o s i t i o n . 

29.7.2 Counterweight Safety Gear Switch. 

29.7.2.1 Governor Operated. Where counterweight s a f e t y gear i s provided 
and i s governor operated, a switch s h a l l be provided on a governor which 
s h a l l open the c o n t r o l c i r c u i t and stop the l i f t machine at or before the 
i n s t a n t that the governor jaws g r i p the governor rope. 

29.7.2.2 Not Governor Operated. Where counterweight s a f e t y gear i s not 
governor operated and i s i n accordance w i t h Rule 29.5, one of the f o l l o w i n g 
requirements s h a l l be met: 

(a) The s a f e t y gear s h a l l be provided w i t h a switch complying w i t h 
Rule 29.7.1. 

(b) I f operated by an independent rope: 

( i ) a switch s h a l l be provided on the r e l e a s i n g c a r r i e r ; or 

( i i ) a p o s i t i v e l y opened s w i t c h s h a l l be provided at the car 
end of t h i s rope. 

(c) ft ti m i n g device s h a l l be provided which s h a l l operate at not more 
than 50% i n excess of the time taken f o r the car to t r a v e l 
non-stop at i t s normal o p e r a t i n g speed between te r m i n a l f l o o r s . 

The switch or device under ( a ) , ( b ) , or (c) above s h a l l open the c o n t r o l 
c i r c u i t and stop the l i f t machine and remain open u n t i l the switch or device 
has been manually r e s e t . 

29.8 Limits of Use of Safety Gear 

29.8.1 Type A (Instantaneous) Safety Gear. 

Type A s a f e t y gear s h a l l not be used i n l i f t s having a rated speed i n 
excess of 0.8 m/s. 

When overspeed occurs, w i t h the h o i s t ropes i n t a c t , such s a f e t y gear, 
s h a l l be actuated by the governor, except where a governor i s omitted under 
the p r o v i s i o n of Rule 30.1. 

On the p a r t i n g of the h o i s t ropes ( f r e e f a l l ) . Type A s a f e t y gear s h a l l 
apply without appreciable delay; i t s a p p l i c a t i o n s h a l l be independent of the 
speed a c t i o n of the governor and of the l o c a t i o n of the break i n the h o i s t 
ropes ( i n e r t i a a p p l i c a t i o n ) and may be accomplished by the use of a governor 
and governor r i g g i n g having a s u f f i c i e n t l y high value of i n e r t i a to apply 
the s a f e t y gear on f r e e f a l l independently of the speed a c t i o n of the 
governor (see Rule 67.6 f o r i n e r t i a a p p l i c a t i o n t e s t of Type A car s a f e t y 
gear). 
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29.8.2 Type D ( O i l B u f f e r ) Safety Gear. 

Type D s a f e t y gear may be used subject to the f o l l o w i n g requirements: 

(a) The rated speed s h a l l be not more than 2.5 m/s. 

(b) The o i l b u f f e r s s h a l l conform to a l l requirements s p e c i f i e d i n 
Rule 10.5 f o r o i l b u f f e r s , except that the st r o k e s h a l l be based 
on governor t r i p p i n g speed. 

(c) A f t e r the b u f f e r s t r o k e , as defined i n paragraph (b) above, has 
been completed, p r o v i s i o n s h a l l be made f o r an a d d i t i o n a l t r a v e l 
of the plunger or p i s t o n of not l e s s than 10 percent of the b u f f e r 
s t r o k e t o prevent excessive impact on the b u f f e r p a r t s and the 
a u x i l i a r y s a f e t y plank. 

(d) Where the di s t a n c e between guide r a i l s exceeds 2500 mm, the s a f e t y 
gear s h a l l be provided w i t h two o i l b u f f e r s of s u b s t a n t i a l l y 
i d e n t i c a l c a l i b r a t i o n : the b u f f e r s s h a l l be so located as to 
develop minimum s t r e s s e s i n the a u x i l i a r y s a f e t y plank during 
s a f e t y gear operation. B u f f e r s s h a l l be loc a t e d i n l i n e w i t h and 
symmetrically between the guide r a i l s . 

(e) The a u x i l i a r y s a f e t y plank s h a l l be so supported and guided below 
the car frame that the clearances s p e c i f i c e d i n Rule 29.10 f o r the 
s a f e t y gear parts are maintained during normal o p e r a t i o n . 

The a u x i l i a r y s a f e t y plank s h a l l be so designed that the maximum 
s t r e s s e s i n the plank w i l l not exceed those s p e c i f i e d f o r s i m i l a r 
car-frame members i n Rule 22.10.3. 

( f ) The r a i l g r i p p i n g device of the a u x i l i a r y s a f e t y plank s h a l l be so 
arranged and connected as to prevent the plank from being out of 
l e v e l more than 13 mm i n the length of the plank when the s a f e t y 
gear Is operated to stop the c a r . 

(g) An e l e c t r i c s w i t c h s h a l l be provided and so arranged and connected 
that the l i f t cannot be operated by means of the normal operating 
device i f any b u f f e r i s compressed more than 10 percent of i t s 
s t r o k e . 

(h) Means s h a l l be provided to prevent operation of the l i f t by means 
of the normal op e r a t i n g device i f the o i l l e v e l i n any b u f f e r i s 
below the minimum allowable l e v e l . 

29.9 A p p l i c a t i o n and Release o f Safety Gear 

29.9.1 Means of A p p l i c a t i o n . Safety gear s h a l l be a p p l i e d mechanically. 
E l e c t r i c , h y d r a u l i c or pneumatic devices s h a l l not be used to apply the 
s a f e t y gear r e q u i r e d by t h i s S e c t i o n nor to hold such s a f e t y gear i n the 
r e t r a c t e d p o s i t i o n . The forces which provide the stopping a c t i o n s h a l l be 
compressive f o r c e s on each side of the guide r a i l s e c t i o n . 
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For Type C wedge-clamp sa f e t y gear, when pressure on the guide r a i l has 
a t t a i n e d the r e q u i s i t e value during the l a t t e r p o r t i o n of the stopping 
i n t e r v a l , the governor rope s h a l l p u l l through the governor jaws, so 
preventing f u r t h e r increase i n the pressure on the r a i l s and damage to the 
s a f e t y gear. 

29.9.2 Level of Car P l a t f o r m on Safety Gear A p p l i c a t i o n . The a p p l i c a t i o n 
of the s a f e t y gear to stop the car w i t h i t s rated load d i s t r i b u t e d so that 
one-quarter of the load i s symmetrically loaded i n each quarter of the 
p l a t f o r m area, s h a l l not cause the p l a t f o r m to be out of l e v e l more than 20 
mm/m i n any d i r e c t i o n , or 75 mm t o t a l over the maximum length or breadth of 
the l i f t car f l o o r . 

29.9.3 Release. When a s a f e t y gear i s a p p l i e d no decrease i n tension i n 
the governor rope nor motion i n the down d i r e c t i o n s h a l l r e l e a s e the s a f e t y 
gear, but such s a f e t y gear may be released by motion i n the up d i r e c t i o n . 

29.10 Minimum P e r m i s s i b l e Clearance between R a i l G r i p p i n g Faces of Safety 
Gear P a r t s 

In the normally r e t r a c t e d p o s i t i o n of the s a f e t y gear the d i s t a n c e between 
the r a i l - g r i p p i n g faces of the s a f e t y gear p a r t s s h a l l be not l e s s than the 
thi c k n e s s of the guide r a i l p l u s 3.5 mm. The minimum clearance on any s i d e 
between the g r i p p i n g face and the guide r a i l s h a l l be not l e s s than 1.5 mm 
as measured on the s i d e of the r a i l toward which the car frame i s pressed 
w i t h s u f f i c i e n t f orce to take up a l l clearances i n the guide shoe assembly. 
Safety gear jaws, w h i l e i n the r e t r a c t e d p o s i t i o n , s h a l l be so r e s t r a i n e d as 
to prevent a r e d u c t i o n of t h i s minimum clearance. 

29.11 Type C Safety Gear - Rope P u l l - o u t 

For a l l Type C s a f e t y gear, the movement of the governor rope, r e l a t i v e to 
the car or the counterweight r e s p e c t i v e l y , required to operate the s a f e t y 
mechanism from i t s f u l l y r e t r a c t e d p o s i t i o n to a p o s i t i o n where the s a f e t y 
gear jaws begin t o exert pressure against the guide r a i l s , s h a l l not exceed 
1070 mm f o r car and counterweight s a f e t y gear. 

Drum operated car and counterweight s a f e t y gears, r e q u i r i n g c o n t i n u a l 
unwinding of the s a f e t y drum rope to f u l l y apply the s a f e t y gear, s h a l l be 
so designed that not l e s s than 40 percent of the turns of the s a f e t y rope 
on the drum w i l l remain on the drum a f t e r the overspeed t e s t of the s a f e t y 
gear has been made w i t h rated load i n the car (see Rule 67.4). 

29.12 Minimum Factors of Safety and S t r e s s e s of Safety Gear P a r t s and Rope 
Connections 

29.12.1 Factors of S a f e t y . 

29.12.1.1 P a r t s other than s p r i n g s . P a r t s of s a f e t y gear, except 
s p r i n g s , s h a l l meet the f o l l o w i n g requirements: 

(a) They s h a l l have a f a c t o r of s a f e t y of not l e s s than 3.5 (based on 
t e n s i l e s t r e n g t h ) . 

(b) The m a t e r i a l s used s h a l l have an e l o n g a t i o n of not l e s s than 15 
percent i n a gauge length of 50 mm. 

MA156/13L8/1469M 



145. 

(c) Forged, c a s t or welded p a r t s s h a l l be s t r e s s r e l i e v e d . 

Provided however that safety-rope drums, leading sheaves and t h e i r 
supporting brackets and s a f e t y jaw gibs may be made of cast i r o n or other 
metals i f such p a r t s have a f a c t o r of s a f e t y not l e s s than 10. 

29.12.1.2 Rope. Rope used as a connection from the s a f e t y gear to the 
governor rope, i n c l u d i n g rope wound on the safety-rope drum, s h a l l be not 
l e s s than 9.5 mm i n diameter and s h a l l be c o r r o s i o n r e s i s t a n t . The f a c t o r 
of s a f e t y of the rope s h a l l be not l e s s than 5. 

29.12.1.3 Basis of f a c t o r s . The f a c t o r s of s a f e t y s h a l l be based on the 
maximum s t r e s s e s developed i n the pa r t s during the o p e r a t i o n of the s a f e t y 
gear when stopping rated load from governor t r i p p i n g speed. 

29.12.2 Springs. Springs may be used i n the op e r a t i o n of car or 
counterweight s a f e t y gear. Where used and where p a r t i a l l y loaded p r i o r to 
s a f e t y gear o p e r a t i o n the load on the s p r i n g s h a l l not produce a f i b r e 
s t r e s s exceeding one-half the e l a s t i c l i m i t o f the m a t e r i a l . During 
o p e r a t i o n of the s a f e t y gear, the f i b r e s t r e s s s h a l l not exceed 85 percent 
of the e l a s t i c l i m i t of the m a t e r i a l . H e l i c a l s p r i n g s , where used, s h a l l be 
i n compression. 

29.12.3 Attachment or Support. Safety-rope leading sheave brackets and 
other s a f e t y o p e r a t i n g p a r t s s h a l l not be attached to or supported by wood 
pl a t f o r m members. 

29.13 C o r r o s i o n - r e s i s t a n t Bearings i n Safety Gear and s a f e t y Operating 
Mechanisms 

Bearings i n s a f e t y gear and of the s a f e t y o p e r a t i n g mechanism s h a l l be of 
c o r r o s i o n r e s i s t a n t c o n s t r u c t i o n with one or both members of a bearing made 
o f , or e l e c t r o p l a t e d w i t h , a c o r r o s i o n r e s i s t a n t m a t e r i a l . 

29.14 Governor Rope Tension 

The tension i n the governor rope, necessary to b r i n g the s a f e t y gear 
i n i t i a l l y i n t o contact w i t h the guide r a i l s , s h a l l not exceed 50 percent of 
the p u l l through t e n s i o n developed by the governor. Any r e l e a s i n g c a r r i e r 
s h a l l be designed so that the p u l l - o u t tension cannot be adjusted i n a 
normal manner to exceed the amount s p e c i f i e d . (See Rule 30.6). 

29.15 R a i l L u b r i c a n t s 

R a i l l u b r i c a n t s or c o a t i n g s , where used, s h a l l be of a type which w i l l not 
reduce the ho l d i n g power of the s a f e t y gear or prevent i t s f u n c t i o n i n g as 
requ i r e d i n Rule 29.4. 

Where type B or C s a f e t y gear i s used, a metal p l a t e s h a l l be secu r e l y 
attached to the car crosshead i n an e a s i l y v i s i b l e l o c a t i o n d i s p l a y i n g i n 
l e t t e r s not l e s s than 6 mm high one of the f o l l o w i n g as a p p r o p r i a t e : 
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(a) For dry r a i l o p e r a t i o n , n o t i c e t o read: 

SAFETY WARNING : THESE RAILS ARB NOT TO BE LUBRICATED 

(b) For l u b r i c a t e d r a i l s , n o t i c e to read: 

SAFETY WARNING: 

USB ONLY (BRAND) LUBRICANT (GRADE) 
ON THESE RAILS, FOR ALTERNATIVE GRADES 
CONSULT MANUFACTURER OF SAFETY GEAR 

29.16 Compensation Sheave Lock-down 

For rated speeds of 4 m/s or more, a device s h a l l be provided to lock or 
t i e down the compensation sheave, so that i n the event of e i t h e r b u f f e r 
engagement or a p p l i c a t i o n of the s a f e t y gear of the car or counterweight, 
the jump of the car or counterweight w i l l be r e s t r i c t e d . 
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SECTION 30 - SPEED GOVERNORS 

30.1 L o c a t i o n and Requirements of Governors 

Car s a f e t y gear and counterweight s a f e t y gear, where provided, s h a l l be 
a c t i v a t e d by separate speed governors; provided however that i f the s a f e t y 
gear operates a u t o m a t i c a l l y f o l l o w i n g the breaking of the h o i s t ropes, a 
governor need not be provided f o r the s a f e t y gear of a car or counterweight 
having a t r a v e l of 5.5 m or l e s s . 

The governors s h a l l be l o c a t e d where they cannot be s t r u c k by the car or 
the counterweight i n the case of o v e r t r a v e l and where there i s adequate 
space f o r f u l l movement of governor p a r t s . 

30.2 Mechanical T r i p p i n g Speeds f o r Governors 

30.2.1 Car Speed Governors. Speed governors f o r car s a f e t y gear s h a l l be 
set to t r i p at overspeeds as f o l l o w s : 

(a) At not l e s s than 115 per cent o f the rated speed. 

(b) At not more than the maximum governor t r i p p i n g speed given i n 
Table 30.2, column 2, a p p r o p r i a t e t o the r a t e d speed. 

30.2.2 Counterweight Speed Governors. Any governor f o r a counterweight 
s a f e t y gear s h a l l be adjusted to t r i p at a speed greater than, but not more 
than 10 percent above, the t r i p p i n g speed of the car governor. 

30.3 Governor Switches 

30.3.1 General. Any governor i n s t a l l e d s h a l l be provided w i t h a s w i t c h 
operated by the overspeed a c t i o n of the governor, where the governor i s 
used -

(a) With type B or C car s a f e t y gear of l i f t s having a r a t e d speed 
exceeding 0.65 m/s 

(b) With any type of s a f e t y gear and the l i f t machine i s V - b e l t d r i v e n 
and the t r a v e l exceeds 5.5 m 

(c) With counterweight s a f e t y gear. 

Such a s w i t c h s h a l l be p o s i t i v e l y opened i n e i t h e r d i r e c t i o n o f l i f t 
t r a v e l , s h a l l be of the manually r e s e t type, and s h a l l , when opened, 
i n t e r r u p t the c o n t r o l c i r c u i t and stop the l i f t machine. 
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TABLE 30.2 
MAXIMUM SPEEDS AT WHICH CAR SPEED 
GOVERNOR TRIPS AND GOVERNOR OVER-

SPEED SWITCH OPERATES* 

1 2 3 

Rated speed Maximum governor Maximum speed at 
t r i p speed which governor 

overspeed switch 
operates i n down 

d i r e c t i o n 

m/s m/s m/s 

0-0.65 0.90 0.90 
0.75 1.07 0.95 
0.9 1.25 1.12 
1.0 1.40 1.26 
1.12 1.54 1.38 
1.25 1.68 1.51 
1.40 1.85 1.66 
1.50 1.97 1.77 
1.75 2.26 2.03 
2.00 2.55 2.29 
2.25 2.84 2.56 
2.50 3.12 2.81 
3.00 3.70 3.51 
3.50 4.27 4.06 
4.00 4.85 4.60 
4.50 5.42 5.15 
5.00 6.00 5.70 
5.50 6.60 6.27 
6.00 7.20 6.84 
6.50 7.80 7.41 
7.00 8.40 7.98 
7.50 9.00 8.55 

* Intermediate values may be obtained from F i g 30.2. 
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30.3.2 S e t t i n g of Switch. The s e t t i n g of the governor s w i t c h s h a l l comply 
w i t h the f o l l o w i n g requirements: 

(a) For rated speeds up to and i n c l u d i n g 2.5 m/s, the governor switch 
s h a l l open i n the down d i r e c t i o n of the l i f t at not more than 90% 
of the speed at which the governor i s set to t r i p i n the down 
d i r e c t i o n , (see Table 30.2, column 3) 

(b) For rated speeds more than 2.5 m/s, the governor switch s h a l l open 
i n the down d i r e c t i o n of the l i f t at not more than 95% of the 
speed at which the governor i s set to t r i p i n the down d i r e c t i o n , 
(see Table 30.2, column 3) 

(c) The governor s w i t c h , when set as s p e c i f i e d i n e i t h e r paragraph (a) 
or (b) above, s h a l l open i n the up d i r e c t i o n at a speed not 
greater than the speed at which the governor i s set to t r i p i n the 
down d i r e c t i o n . 

30.4 S e a l i n g and P a i n t i n g of Speed Governors 

Speed governors s h a l l have t h e i r means of speed adjustment sealed a f t e r 
c a l i b r a t i o n . I f speed governors are painted a f t e r s e a l i n g , a l l bearing or 
rubbing surfaces s h a l l be freed of p a i n t and a hand t e s t s h a l l be made to 
determine that a l l p a r t s operate f r e e l y as intended. S e a l i n g s h a l l be 
e f f e c t e d so as to prevent readjustment of the governor t r i p p i n g speed, 
without d i s t u r b i n g the s e a l . 

30.5 Governor Ropes 

30.5.1 M a t e r i a l and Factor of Safety. Governor ropes s h a l l f u l l y comply 
w i t h the requirements of BS 302 : Pa r t 4. Governor ropes s h a l l be of not 
l e s s than 9.5 mm diameter and s h a l l have a minimum f a c t o r of s a f e t y of not 
l e s s than 5. 

30.5.2 Governor Rope Clearance. During normal o p e r a t i o n of the l i f t , the 
governor rope s h a l l run f r e e and c l e a r of the governor jaws, rope guards and 
other s t a t i o n a r y p a r t s . 

30.fi Hope Grip Jaws of Speed Governors 

Speed governors s h a l l be provided w i t h a rope g r i p jaw or jaws which s h a l l 
e f f e c t i v e l y a r r e s t the governor rope when the governor t r i p s . The jaw or 
jaws s h a l l develop a maximum g r i p such as w i l l permit the governor rope 
u l t i m a t e l y to p u l l through when i t s tension i s not more than o n e - f i f t h of 
the guaranteed breaking strength of the rope, (see a l s o Rule 29.14). 

Governor jaws s h a l l be of such shape and length that no appreciable damage 
to or deformation of the rope s h a l l r e s u l t from the stopping a c t i o n of the 
jaws i n o p e r a t i n g the car or counterweight s a f e t y gear. 

The Jaws of governors c o n t r o l l i n g the car s a f e t y gear pf Type B s h a l l be 
incapable of spontaneously r e s e t t i n g c l e a r of the governor rope i n the event 
of the car jumping upwards a f t e r o p e r a t i o n of i t s s a f e t y gear. 
Corresponding p r o v i s i o n s h a l l be made i n respect to governors c o n t r o l l i n g 
the counterweight s a f e t y gear of Type B. 
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30.7 Design o f speed Governor Sheaves and T r a c t i o n between Hope and Sheave 

The a r c of contact between the governor rope and governor sheave s h a l l , i n 
con j u n c t i o n w i t h a governor rope tension d e v i c e , provide s u f f i c i e n t t r a c t i o n 
to cause proper f u n c t i o n i n g of the governor. 

Governor and tension sheave grooves s h a l l comply w i t h the re l e v a n t p a r t s 
of S e c t i o n 18. 

The r a t i o of the p i t c h diameter of governor sheave t o governor rope 
diameter when using 6-strand ropes, s h a l l be based on the rope speed shown 
i n Table 30.7. 

When using 8-strand ropes, the sheave r a t i o f o r rope speeds exceeding 
3.5 m/s need not be more than 32:1. 

TABLE 30.7 
MINIMUM RATIO OF GOVERNOR SHEAVE 

TO ROPE DIAMETER 

Speed of rope Minimum 
m/s r a t i o of sheave 

to rope diameter 

Up to and i n c l u d i n g 1.25 25 
Over 1.25 up to and i n c l u d i n g 3.5 30 
Over 3.5 up to and i n c l u d i n g 5.0 33 
Over 5.0 up to and i n c l u d i n g 6.0 35 
Over 6.0 37 

30.8 Speed Governor Marking P l a t e 

A metal p l a t e s h a l l be sec u r e l y attached to each speed governor and s h a l l 
be marked i n a l e g i b l e and permanent manner wi t h l e t t e r s and f i g u r e s not 
les s than 3 mm high I n d i c a t i n g the f o l l o w i n g : 

(a) The maker's name or trademark. 

(b) The rated speed and t r i p p i n g speed i n metres per second at which 
the governor i s set and sealed to t r i p . 

(c) The s i z e , m a t e r i a l , c o n s t r u c t i o n and breaking load of the governor 
rope on which the governor jaws were designed t o operate. 

30.9 Guarding o f N i p - p o i n t s 

The rope n i p - p o i n t s of governor tension sheaves s h a l l be adequately 
guarded t o comply w i t h Rule 18.6 (see a l s o Rule 18.2). 

MA156/07L8/1470M 





^ PART 3 

Electrohydraulic Lifts: 

Passenger and Goods 



155. 

SECTION 31 - GENERAL 

31.1 Scope 

This part of the How Zealand Power L i f t Rules a p p l i e s t o e l e c t r o h y d r a u l i c 
l i f t s as d e f i n e d i n Rule 3.95. The l i q u i d pressure i s generated by a pump 
d r i v e n by an i n d i v i d u a l e l e c t r i c motor. These Rules are complementary t o 
P a r t s 1 and 2. Should there be c o n f l i c t , the requirements of these Rules 
take precedence over corresponding requirements of P a r t s 1 and 2. 

31.2 Drawings and P a r t i c u l a r s of the L i f t I n s t a l l a t i o n t o be Submitted 

(a) See Rule 2.5, and 

(b) L i f t p a r t i c u l a r s sheets (see Rule 31.3). 
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31.3 L i f t P a r t i c u l a r s f o r E l e c t r o h y d r a u l i c L i f t s 

( A l l dimensions i n m i l l i m e t r e s unless otherwise s p e c i f i e d ) 

Owner's name 

Address 

Lo c a t i o n of l i f t 

L i f t maker 

L i f t submitter 

Reference number of submitter 

Date of submission 

Observation l i f t : Yes/No 
Type of L i f t ; Passenger/Pass & Goods/Attended Goods 
S e r i a l number(s) of l l f t ( s ) which comply w i t h NZS 4121 

I n t e r n a l car f l o o r p a r t i c u l a r (measured 1000 ran above the car f l o o r , 
ignore h a n d r a i l s e t c . ) : 

I n t e r n a l car f l o o r width 
I n t e r n a l car f l o o r depth 
area (cm^) 

Masses: 
car (kg) 
rated load (kg) 
no. of persons 
f l y i n g counterweight (kg) 

Car d e t a i l s : 
p l a t f o r m weight (kg) 
pl a t f o r m d i r e c t on b u f f e r members/isolators 
f l o o r d e t a i l s 
s i d e s and top d e t a i l s 
plank or p l a t f o r m support members 
bow members 
weight of a d d i t i o n a l machinery on bow members (kg) 
b u f f e r members 
s l i n g members 
free length of s l i n g member 

Mis c e l l a n e o u s : 
t o t a l l i f t t r a v e l (m) 
no. of f l o o r s of travel/openings served 
rated speed of car (m/s) 
maximum f u l l load down speed (m/s) 
s e l f - c l o s i n g doors f i t t e d ? Yes/No 

• top o v e r t r a v e l l i m i t e r : none/switch/cushioned ram 

For suspended l i f t : 
governor t r i p p i n g speed (ra/s) 
o v e r t r a v e l l i m i t s w i t c h ; f i t t e d / n o t f i t t e d 
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Guide shoe data: 
v e r t i c a l d i s t a n c e between car guide shoes' centres 
e c c e n t r i c i t y of car guide shoes w i t h respect t o c.o.g. of car 
toe-to-toe d i s t a n c e between guide r a i l s (D.B.G.) 
di s t a n c e from toe of guide r a i l to centre of guide r o l l e r 

Clearances and o v e r t r a v e l : clearances at top landing 
above f o l l o w i n g equipment: 

above guide shoes 
above equipment 300 mm w i t h i n perimeter of roof 
above region 450 mm e i t h e r s i d e of bows 
above car roof 
above a l l other equipment 
top o v e r t r a v e l of car 

Bottom c l e a r a n c e s : 
mechanical clearance 
man cle a r a n c e 
c a r - B u f f e r c l e a r a n c e 
clearance to landing s i l l 
c l e arance to l l f t w e l l 
compressed ram clearance 

Car B u f f e r type: s o l i d / s p r l n g / h y d r a u l l c : 
no. of b u f f e r s 
s t r o k e of the b u f f e r s 

NZS 4203: Seismic c a t e g o r i e s . 

B u i l d i n q category 1 2a 2b 3a 3b 4 
Risk Factor R 2 1.6 1.6 1.3 1.3 1.0 

cpmax: Zone A=0.6: Zone B-0.5; Zone C»0.4 
Seismic Design C o e f f i c i e n t C<) = R X Cpraax= 

Car guide r a i l s ' data: Type of r a i l : 
d i s t a n c e between f i x i n g s 
t i e bracket s e c t i o n d e s c r i p t i o n ( i f f i t t e d ) : 
modulus Zyy (cm3) 
height 

Safety gear type: None/A/B/C/D: 

F l y i n g counterweight guide r a i l s ' data: Type of r a i l : 
d i s t a n c e between f i x i n g s 
b u f f e r type 
b u f f e r s t r o k e 
b u f f e r c l e a r a n c e 
top clearance 
bottom clearance 

Ti e bracket s e c t i o n d e s c r i p t i o n ( i f f i t t e d ) : 
modulus Zyy (cm3) 
height 

L l f t w e l l enclosure ( d e s c r i p t i o n ) : 
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Landing entrances: 
c l e a r opening height 
c l e a r opening width 
door l o c k s type/maker 

Terminal stopping device: 
cam operated from car 
s e l e c t o r In machine room d r i v e n by car 
electro-mechanical i n d u c t o r s 

Normal l i m i t s witches; maker - d e s c r i p t i o n : 

A n t i - c r e e p l e v e l l i n g d e v i c e ; f i t t e d / n o t f i t t e d : 

H y d r a u l i c system: 
working pressure (kPa) 
r e l i e f v a l v e pressure (kPa) 
ram hollow and subject to e x t e r n a l pressure; Yes/No 

C y l i n d e r : 
o u t s i d e diameter 
i n s i d e diameter 
c o r r o s i o n allowance ( i f provided) 

C y l i n d e r m a t e r i a l 
C y l i n d e r y i e l d s t r e n g t h 

Type of end: 
flat/concave/convex to pressure 
t h i c k n e s s 

For dished end: 
radius to which end i s dished 

Ram: 
Stage 1 stage 2 Stage 3 

o u t s i d e diameter 
i n s i d e diameter 
f r e e length 
mass (kg) 
ram f o l l o w e r guide f i t t e d / n o t f i t t e d 
ram m a t e r i a l 
ram y i e l d s t r e n g t h (N/mm2) 

Type of end: 
flat/concave/convex to pressure 
t h i c k n e s s 

For dished end: 
radius t o which end i s dished 

Door lock v a l v e (maker) 
Check v a l v e (maker) 
Flow r e s t r i c t i o n v a l v e (maker) 
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For Roped (Suspended) h y d r a u l i c l i f t s : 

H o i s t ropes: 
roping 1:1 1:2 1:3 ( f o r speed) ( f o r rope load) 
rope diameter 
ropes t o t a l length (m) 
no. of ropes used. 
breaking strength/rope (kg) 
maker 
rope c o n s t r u c t i o n 
eye b o l t d i a . 

Machine p o s i t i o n : 
d i v e r t e r sheave d i a . 
d i v e r t e r sheave s h a f t d i a . 
kw r a t i n g 
rpm 
governor type 
governor rope d i a . 

Drawing references 

31.4 C e r t i f i c a t e s t o be Submitted 

Relevant c e r t i f i c a t e s mentioned i n Rule 2.6 and 31.6 and 34.3.7. 

31.5 Maximum P e r m i s s i b l e Speed 

The r a t e d speed (see Rule 3.110) of an e l e c t r o h y d r a u l i c l i f t s h a l l not 
exceed 1 m/s. 

For a l l l i f t s designed f o r c a r r y i n g passengers or goods, the speed i n the 
down d i r e c t i o n , under f u l l load c o n d i t i o n s , s h a l l comply w i t h the 
requirements i n Table 31.5 

TABLE 31.5 
MAXIMUM SPEED IN DOWN DIRECTION 

Rated Speed Maximum down-speed 
inc r e a s e over r a t e d speed 

% 

Not more than 0.5 m/s 50 

More than 0.5 m/s but not more than 1 m/s 40 

31.6 C y l i n d e r Supports and Foundations 

The adequacy of the design and c o n s t r u c t i o n of the supports and 
foundations f o r the h y d r a u l i c c y l i n d e r s h a l l be c e r t i f i e d by a r o g l o t o r e d /\
engineer. s ^ f o p r i i f t c - l ^ 
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31.7 Pressure Test a f t e r E r e c t i o n 

A f t e r e r e c t i o n , before being put Into s e r v i c e and In the presence of the 
I n s p e c t i n g Engineer Surveyor, equipment subject t o h y d r a u l i c pressure on the 
c y l i n d e r s i d e of the check va l v e and down stop v a l v e s h a l l be t e s t e d i n 
accordance w i t h S e c t i o n 69. 

31.8 Devices t o Hold Car Above Lowest F l o o r 

For d i r e c t - a c t i n g e l e c t r o h y d r a u l i c l i f t s , devices s h a l l be provided to 
hold the car above the lowest f l o o r , i n accordance w i t h the f o l l o w i n g 
requirements: 

(a) S u i t a b l e means s h a l l be provided to -

( i ) support the car above the lowest landing so as to give an 
access space of at l e a s t 600 mm during s e r v i c e and r e p a i r 
o f h y d r a u l i c equipment i n the p i t ; 

(11) hold down the car during pressure t e s t s r e q u i r e d by Rule 
31.7. The s u p p o r t i n g means req u i r e d i n (a)(1) above, or 
equivalent means, s h a l l a l s o be i n p o s i t i o n during such 
t e s t s , as a p r e c a u t i o n against the car descending i n the 
event of any f a i l u r e . 

(b) The equipment provided may be a combined u n i t t o meet the 
requirements of (a) above. 

(c) The equipment under (a)(1) above s h a l l remain on s i t e and, where 
p r a c t i c a b l e , i n the p i t , provided that i t w i l l not r e s t r i c t the 
mechanical and man c l e a r a n c e s s p e c i f i e d In Rule 38.1, 
a l t e r n a t i v e l y t h i s equipment s h a l l be s t o r e d In the machine room. 

Such equipment s h a l l be i d e n t i f i e d as to i t s use. 

(d) P e r m i s s i b l e s t r e s s e s i n the supporting means s h a l l comply w i t h the 
requirements of approved standards, and f i x i n g s thereof, i f used, 
s h a l l be designed w i t h a f a c t o r of s a f e t y of 2 on y i e l d s t r e n g t h , 
based on the f u l l y loaded c a r . 

31.9 M a t e r i a l s , Components and Equipment Complying w i t h Approved Standards 

M a t e r i a l s , components, and equipment, which have been proven as f o l l o w s : 

(a) i n A u s t r a l i a and used under the L i f t code SAA 1735 w i t h the 
"approval" of the r e s p e c t i v e s t a t e i n s p e c t i o n a u t h o r i t i e s , or 

(b) the U.S.A. and used under the ANSI/ASME A17.1 L i f t code w i t h the 
"approval" of the r e s p e c t i v e s t a t e I n s p e c t i o n a u t h o r i t i e s , or 

(c) the United Kingdom and used under the L i f t code BS 5655 w i t h the 
"approval" of the a u t h o r i s e d I n s p e c t i o n a u t h o r i t i e s , or 

(d) i n Europe and used under the CEN L i f t standard EN81 w i t h the 
"approval" of the a u t h o r i s e d i n s p e c t i o n a u t h o r i t i e s , 

are approved f o r use w i t h these Rules. 
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SECTION 32 - MACHINE ROOMS AND MACHINERY SPACES 

32.1 Machine Rooms 

A l l c e n t r a l c o n t r o l operating equipment s h a l l be grouped together i n a 
machine room which s h a l l comply w i t h the relevant requirements of Sec t i o n 7. 

The machine room s h a l l be located adjacent to the l l f t w e l l and s h a l l be 
equipped w i t h a means to see some part of the motion of the l i f t car from the 
l i f t c o n t r o l p o s i t i o n . 

NOTE: An opening f i t t e d w i t h a metal g r i d on the l l f t w e l l s i d e i n the 
common w a l l of the l l f t w e l l and machine room could achieve t h i s o b j e c t i v e . 
The c o n s t r u c t i o n of the g r i d should comply w i t h Rule 12.2. The opening must 
be e f f e c t i v e l y plugged w i t h a f i r e - r e s i s t a n t block of the appropriate r a t i n g 
(see Rule 12.1) when not In use. 
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SECTION 33 - ACCESS TO OVERHEAD SHEAVES 

Where an e l e c t r o h y d r a u l i c l i f t has overhead sheaves, such as f o r 
counterweight ropes, access to these s h a l l be provided by means of a sheave 
room or pla t f o r m . 

Such sheave room or pl a t f o r m s h a l l comply with relevant requirements of Rule 
7.13. 
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SECTION 34 - HYDRAULIC DRIVING MACHINES 

34.1 Type 

The requirements of t h i s s e c t i o n apply p a r t i c u l a r l y to h y d r a u l i c d r i v i n g 
machines of the d i r e c t - a c t i n g ram type, but where a l i f t i s of the suspended 
type, then the d r i v i n g machine f o r such l i f t s h a l l comply w i t h the re l e v a n t 
Rules i n t h i s s e c t i o n . 

34.2 Rams 

34.2.1 General Requirements. Rams s h a l l be of uniform diameter and have 
a uniform smooth f i n i s h on the o u t s i d e to ensure maximum l i f e o f packings 
and minimum o i l leakage. I f of hollow c o n s t r u c t i o n , they s h a l l have 
s u b s t a n t i a l l y uniform w a l l t h i c k n e s s . 

34.2.2 M a t e r i a l . Rams s h a l l be of s t e e l or other approved d u c t i l e metal. 

Grey cast i r o n or other b r i t t l e m a t e r i a l s h a l l not be used f o r the ram or 
i t s connecting couplings to the c a r . 

34.2.3 Ram Design 

34.2.3.1 General. Rams s h a l l be designed and constructed i n accordance 
w i t h one of the formulae i n Rules 34.2.3.2 and 34.2.3.3, provided however 
that i n no case s h a l l the w a l l t h i c k n e s s , a f t e r machining, be l e s s than 
4.15 mm. 

The slenderness r a t i o (L/r) of a ram s h a l l not exceed a value of 300. 

Rams s h a l l not be subjected to bending s t r e s s e s or e c c e n t r i c l o a d i n g . 
E c c e n t r i c l o a d i n g s h a l l be taken by the car frame and guide shoes. 

An acceptable method of welding the ram bottom i s shown i n F i g . 34.2.3.1. 
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NOTE: A l l wolds continuous. 

Dimensions are i n mm. 

FIG 34.2.3.1 
CYLINDER AND RAM WELDING DETAILS 
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34.2.3.2 Strength of s o l i d or hollow rams. The s t r e n g t h of s o l i d or 
hollow rams s h a l l be determined by the f o l l o w i n g formulae, as ap p r o p r i a t e : 

(a) Where slenderness r a t i o of ram i s 120 or l e s s -

9.56 - 0.000 34 U / r ) 2 

(b) Where slenderness r a t i o of ram i s greater than 120 

W = 66 800 
A ( L / r ) 2 

where 

al l o w a b l e gross mass to be sustained by ram, i n kilograms. 
Where a counterweight i s provided, the mass of the 
counterweight p l u s the unbalanced mass of the counterweight 
ropes may be deducted i n determining W. In determining W, 
one-half of the mass of the ram s h a l l be inc l u d e d provided 
that where a ram-follower guide i s used three-quarters of 
the ram mass s h a l l be i n c l u d e d . 

A = net c r o s s - s e c t i o n a l area of ram m a t e r i a l (area of metal) 
a l l o w i n g f o r any r e d u c t i o n of s e c t i o n of j o i n t s , i n square 
m i l l i m e t r e s 

L = maximum f r e e length of ram, i n m i l l i m e t r e s . Where a 
ram-follower guide i s used, L s h a l l be taken as one-half the 
amount that the f r e e length would be i f no f o l l o w e r guide 
was provided. 

r = Radius of g y r a t i o n of ram s e c t i o n , i n m i l l i m e t r e s . 

W = 1 times maximum al l o w a b l e f i b r e s t r e s s i n HPa. 
A g 

34.2.3.3 Hollow Rams Subjected to E x t e r n a l Pressure. Hollow rams 
subjected to e x t e r n a l pressure s h a l l be designed so that the working 
pressure w i l l be not more than that determined by the f o l l o w i n g formulae, as 
ap p r o p r i a t e : 

(a) Where the r a t i o t/d i s 0.023 or l e s s -

p = 2.3 4 1 - 1600 ( t / d ) 2 

(b) Where the r a t i o t/d i s greater than 0.023-

p = 199.2(t/d)-3.2 
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where 

p • working pressure, i n MPa 

t = f i n i s h e d w a l l t h i c k n e s s , i n m i l l i m e t r e s 

d = e x t e r n a l f i n i s h e d diameter, i n m i l l i m e t r e s . 

34.2.3.4 Telescoping Rams. Telescoping rams s h a l l have each ram s e c t i o n 
i n t e r n a l l y guided. I f more than two movable s e c t i o n s are used, ram-follower 
guides s h a l l be provided f o r each ram s e c t i o n . In the formulae i n Rule 
34.2.3.2(a) and 34.2.3.2(b) the v a l v e s of A and r s h a l l be f o r the smallest 
ram s e c t i o n . When ram-follower guides are used the v a l v e of L s h a l l be the 
maximum f r e e length of the s m a l l e s t ram s e c t i o n i n m i l l i m e t r e s . Where ram-
f o l l o w e r guides are not used, the v a l v e of L s h a l l be taken as 1.4. times 
the maximum f r e e length of the s m a l l e s t ram s e c t i o n . 

34.2.4 Ram Connection. Any d i r e c t - a c t i n g ram s h a l l be attached to the 
car frame w i t h a connecting c o u p l i n g of s u f f i c i e n t s t r e n g t h to support the 
mass of the ram w i t h a f a c t o r of s a f e t y of not l e s s than 4. 

34.2.5 Ram J o i n t s . Rams composed of more than one s e c t i o n s h a l l have the 
j o i n t s designed and constructed t o -

(a) c a r r y i n t e n s i o n the mass of a l l ram s e c t i o n s below the j o i n t ; and 

(b) transmit i n compression the gross load on the ram w i t h a f a c t o r of 
s a f e t y of not l e s s than 5 based on t e n s i l e s t r e n g t h . 

(c) withstand without damage any f o r c e s r e s u l t i n g from a ram stop as 
described i n Rule 34.2.6. 

34.2.6 Ram Stops. Rams s h a l l be provided w i t h s o l i d metal stops w i t h or 
without cushions and/or other means to prevent the ram from t r a v e l l i n g 
beyond the l i m i t s of the c y l i n d e r . Stops s h a l l be designed and constructed 
so as to ensure that the ram Is retarded and stopped, or stopped from 
maximum speed In the up d i r e c t i o n under maximum operating pressure, without 
damage to the connection to the d r i v i n g machine, ram, ram connection, 
c o u p l i n g s , ram j o i n t s , c y l i n d e r , c y l i n d e r connecting couplings or any other 
parts of the h y d r a u l i c system. 

For rated speeds exceeding 0.5 m/s, i n a d d i t i o n t o the normal l i m i t s w i t c h 
e i t h e r a h y d r a u l i c a l l y cushioned stop or a top o v e r t r a v e l l i m i t s w i t c h (see 
Rule 60.2) s h a l l be provided. This device s h a l l be arranged so as to r e t a r d 
the l i f t to 0.5 m/s, w i t h a r e t a r d a t i o n not greater than g r a v i t y , before 
s t r i k i n g the stop. 

34.2.7 Ram Ends Subject to F l u i d Pressure. Rams ends subjected t o f l u i d 
pressure s h a l l comply w i t h the requirements of Rule 34.3.4. 

34.3 C y l i n d e r s 

34.3.1 M a t e r i a l s . C y l i n d e r s s h a l l be of s t e e l or other approved d u c t i l e 
metal. 
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34.3.2 C y l i n d e r Design. C y l i n d e r s s h a l l be designed and constructed i n 
accordance w i t h the f o l l o w i n g formula, w i t h a minimum w a l l t h i c k n e s s of 
4.75 mm: 

t = minimum thic k n e s s of w a l l , i n m i l l i m e t r e s 

P = working pressure, i n MPa 

d = i n t e r n a l diameter, i n m i l l i m e t r e s 

S = design s t r e s s , i n MPa (83 MPa maximum f o r low carbon s t e e l 
or 0.4 times the y i e l d s t r e n g t h f o r other m e t a l s ) . 

NOTE: An acceptable method of welding the c y l i n d e r head and bottom i s 
shown i n F i g u r e 34.2.3.1. 

34.3.3 Clearance at Bottom of C y l i n d e r . Clearance s h a l l be provided at 
the bottom of the c y l i n d e r so that the bottom of the ram w i l l not s t r i k e the 
bottom of the c y l i n d e r when the car i s r e s t i n g on i t s f u l l y compressed 
b u f f e r . 

34.3.4 C y l i n d e r and Ram Ends 

34.3.4.1 General. Ends of c y l i n d e r s and ends of rams subjected to f l u i d 
pressure s h a l l be of I n t e g r a l or welded c o n s t r u c t i o n . 

The t h i c k n e s s of ends s h a l l be not l e s s than 4.75 mm. 

34.3.4.2 Thickness o f c y l i n d e r and ram ends. The t h i c k n e s s of the 
c y l i n d e r and ram ends s h a l l be determined by the f o l l o w i n g formulae, as 
a p p r o p r i a t e : 

(a) F l a t u n r e i n f o r c e d ends 

t 2S 

where 

(b) Dished seamless ends concave t o pressure 

t = 5Pr 
6S 
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where 

t = minimum thic k n e s s of end, i n m i l l i m e t r e s . 

d = diameter of end between supporting edges, i n m i l l i m e t r e s . 

P = working pressure i n MPa. 

S = design s t r e s s i n MPa (83 MPa maximum f o r low carbon s t e e l or 
0.4 times the y i e l d s t r e n g t h f o r other metals). 

r = radius to which end i s dished, measured on concave s i d e , but 
not greater than d, i n m i l l i m e t r e s . 

34.3.4.3 Dished seamless ends convex t o pressure. Dished seamless ends, 
convex t o pressure, s h a l l have a maximum allowable working pressure of not 
more than 60 percent of that f o r ends of the same dimension w i t h pressure on 
the concave s i d e s . 

34.3.4.4 Reinforced ends. Reinforced ends s h a l l be designed and 
constructed so that the maximum s t r e s s at rated c a p a c i t y w i l l not exceed 83 
MPa f o r low carbon s t e e l or 0.4 times the y i e l d s t r e n g t h of the m a t e r i a l f o r 
other metals. 

34.3.4.5 Ends subjected to mechanical loads i n a d d i t i o n to f l u i d pressure 
loads. Pressure ends subjected to mechanical load i n a d d i t i o n to f l u i d 
pressure loads s h a l l be designed and constructed so that the combined 
s t r e s s e s w i l l not exceed the l i m i t s s p e c i f i e d i n Rules 34.3.4.2 to 34.3.4.4. 

34.3.5 C o l l e c t i o n of O i l Leakage. Means s h a l l be provided to c o l l e c t any 
o i l leakage as c l o s e to the gland as p o s s i b l e f o r convenient d i s p o s a l . The 
amount c o l l e c t e d before removal s h a l l not exceed 2 g a l . (0.009m3). 

34.3.6 B l e e d i n g - o f f A i r or Gas. C y l i n d e r s s h a l l be provided w i t h means 
for b l e e d l n g - o f f a i r or gas. 

34.3.7 C y l i n d e r P r o t e c t i o n . Where a c y l i n d e r or part thereof i s below 
the ground l e v e l , i t s h a l l be enclosed i n a waterproof c a i s s o n of asbestos 
cement, concrete, cast i r o n , s t e e l or other approved m a t e r i a l . Asbestos 
cement, concrete, cast i r o n and s t e e l pipes s h a l l comply w i t h approved 
standards (see S e c t i o n 4). 

The minimum w a l l thickness f o r v a r i o u s s i z e s of pipe s h a l l be as given i n 
Table 34.3. 

The c a i s s o n s h a l l extend to at l e a s t 150 mm above the f l o o r of the 
l l f t w e l l and the space between the c a i s s o n and c y l i n d e r s h a l l be provided 
w i t h a detachable cover or covers t o f a c i l i t a t e i n s p e c t i o n . 

Adequate p r o v i s i o n s s h a l l be made to r e s t r a i n the c a i s s o n from f l o a t i n g 
upwards. The lower end s h a l l be capable of withstanding the h y d r o s t a t i c 
pressures that can p r e v a i l . 

The outer s u rfaces of the c y l i n d e r and any metal c a i s s o n s h a l l be 
protected by an approved p r o t e c t i v e c o a t i n g or wrapping. 
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For I n s p e c t i o n purposes, the mean space between the c y l i n d e r and c a i s s o n 
s h a l l be not l e s s than 75 mm, i . e . the bore of the c a i s s o n s h a l l exceed the 
outs i d e diameter of any part of the c y l i n d e r by a minimum of 150 mm. The 
c y l i n d e r should be c o n c e n t r i c w i t h the c a i s s o n but any part of the c y l i n d e r 
and c y l i n d e r assembly s h a l l be c l e a r of the c a i s s o n by at l e a s t 25 mm. The 
space between the c y l i n d e r and c a i s s o n s h a l l be l e f t u n f i l l e d . 

TABLE 34.3 
MINIMUM WALL THICKNESSES FOR CAISSONS 

m i l l i m e t r e s 

Minimum w a l l thickness 

Nominal 
M a t e r i a l 

Nominal 
i n s i d e 
diameter Asbestos Concrete Cast i r o n S t e e l 

cement 

200 12.0 _ 9.0 6.3 
225 12.7 25.0 - -250 13.2 - 10.0 6.3 
300 14.5 28.0 11.0 6.3 
350 - - 11.5 6.3 
375 16.0 31.0 - -400 - - 12.5 6.3 
450 17.5 34.0 13.0 6.3 
500 - - 14.0 6.3 
525 19.1 37.0 - -
600 20.3 40.0 15.0 6.3 
675 - - - 10.0 
700 - - - 10.0 
750 - 46.0 - 10.0 
900 - 52.0 - 10.0 

1000 - - - 12.5 
1050 - 58.0 - -
1200 - 64.0 - 12.5 

34.3.8 C y l i n d e r supports. C y l i n d e r s h a l l be supported and maintained i n 
place to e f f e c t i v e l y prevent any part from becoming loose or d i s p l a c e d under 
c o n d i t i o n s imposed i n s e r v i c e i n c l u d i n g earthquake. (See Rules 2.2 and 
31.6). 

The support and foundation s h a l l comply w i t h the appropriate design code 
or codes l i s t e d i n Rule 6.2.3. 
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SECTION 35 - HYDRAULIC LINKS 

35.1 General 

35.1.1 Permitted Types. H y d r a u l i c l i n e s s h a l l be e i t h e r r i g i d m e t a l l i c 
p i p e s , or f l e x i b l e h y d r a u l i c hoses, or a combination of both. 

35.1.2 Length. The length of h y d r a u l i c l i n e s s h a l l be as short as 
p o s s i b l e and the number of j o i n t s and f i t t i n g s s h a l l be kept to the 
reasonably p r a c t i c a b l e minimum. 

J o i n t s s h a l l not be used i n hoses t o achieve the r e q u i r e d length. 

35.1.3 Supports. H y d r a u l i c l i n e s s h a l l be supported t o e l i m i n a t e undue 
s t r e s s e s i n p i p e s , j o i n t s and f i t t i n g s , p a r t i c u l a r l y at any s e c t i o n subject 
to v i b r a t i o n (see a l s o Rule 35.3.5). P i p i n g supports t o r e s t r a i n transverse 
motion s h a l l be provided near changes i n d i r e c t i o n and p a r t i c u l a r l y near 
valves and j o i n t s and s h a l l comply w i t h the requirements of Rule 6.4. 

35.1.4 J o i n t s and Connections. J o i n t s and connections of h y d r a u l i c l i n e s 
e x t e r n a l t o the power u n i t s h a l l be welded flange f i t t i n g s welded i n 
accordance w i t h the relevant Part of AS CB15 or f l a r e d screwed connections 
complying w i t h SAE J516 JUN84. However, where the pressure i n a h y d r a u l i c 
l i n e does not exceed 3.5 MPa, taper-to-taper screwed connections complying 
w i t h AS 1722, Part 1, or ANSI Bl.20.1, or other approved connections may be 
used. 

35.1.5 S o u n d - i s o l a t i n g J o i n t s . Approved s o u n d - i s o l a t i n g j o i n t s may be 
used i n the pressure pipe, provided that f a i l u r e of the r e s i l i e n t s e a l i n g 
element s h a l l not permit s e p a r a t i o n of the connected p a r t s . Such j o i n t s , 
where used, s h a l l be f a c t o r y made and f i t t e d r e q u i r i n g only assembly i n the 
f i e l d . 

35.2 R i g i d L i n e s 

35.2.1 M a t e r i a l . A l l h y d r a u l i c p i p e s , f i t t i n g s and flanges s h a l l be of 
s t e e l and s h a l l comply w i t h an approved standard s p e c i f i c a t i o n s u i t a b l e f o r 
the use of p r e s s u r i s e d o i l l i n e s i n h y d r a u l i c l i f t i n s t a l l a t i o n s , such as 
AS 1074, AS 1835, or AS 1836 f o r p i p e s ; AS 1074, BS 1640, or BS 1740 f o r 
f i t t i n g s . 

35.2.2 Wall t h i c k n e s s . The w a l l t h i c k n e s s of s t e e l p i p i n g s h a l l be not 
l e s s than that determined by the f o l l o w i n g formula: 

t 
PD 

= 2S + C 

where 

D = o u t s i d e diameter of p i p e , i n m i l l i m e t r e s 

t » minimum w a l l t h i c k n e s s , i n m i l l i m e t r e s 

P = working pressure, i n MPa. 

C = f o r threaded pipe up to 9.5 mm . 1.25 
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= f o r threaded pipe over 9.5 mm .... depth of thread, i n 
m i l l i m e t r e s 

= f o r grooved pipe .... depth of groove, i n m i l l i m e t r e s 

f o r other pipe of unreduced t h i c k n e s s .... zero 

S - a l l o w a b l e s t r e s s ( I . e . 0.4 times the y i e l d s t r e n g t h ) , i n MPa. 

35.2.3 P l a i n end m e t a l l i c non-ferrous p i p i n g or tubing. P l a i n end 
m e t a l l i c non-ferrous p i p i n g or tubing s h a l l have a w a l l t h i c k n e s s not l e s s 
than that determined by the formula i n Rule 35.2.2 us i n g C = zero. 

35.3 Hoses 

35.3.1 M a t e r i a l . Hoses s h a l l be of double braided w i r e c o n s t r u c t i o n 
complying w i t h approved standards such as C l a s s 100 R2 Type A hose 
conforming to AS B226: SAE J517 100R2; BS 4586; BS 3832. The minimum burst 
pressure f o r the relevant hose s h a l l be at l e a s t 10 times the maximum 
working pressure i n the hose. 

35.3.2 Hose F i t t i n g s . Hose f i t t i n g s s h a l l be f a c t o r y f i t t e d and of a 
non-reusable (swaged) type. 

35.3.3 L o c a t i o n . Hose assemblies s h a l l be v i s i b l e and able t o be 
inspected. 

The l o c a t i o n s of hoses and connections s h a l l permit replacement of the 
hoses and the connections. 

F l e x i b l e connections s h a l l not be i n s t a l l e d between the c y l i n d e r and 
f l o w - r e s t r i c t i o n v a l v e r e q u i r e d by Rule 36.5 

35.3.4 Supports. Hoses s h a l l be supported to prevent undue s t r e s s on the 
hose and I t s f i t t i n g s . Distances between centres of adjacent supports s h a l l 
not exceed 3000mm v e r t i c a l l y or 1000mm h o r i z o n t a l l y . 

Because of p o s s i b l e f l e x i n g of hoses during l i f t o p e r a t i o n , they may 
re q u i r e a d d i t i o n a l f i x i n g s to maintain the required car running c l e a r a n c e s . 

Loops and bends s h a l l be adequately supported or guarded where they could 
be stood upon. 

During c o n s t r u c t i o n , h o r i z o n t a l runs of f l e x i b l e hose i n the l l f t w e l l 
s h a l l be covered to prevent damage caused by f a l l i n g o b j e c t s . 

35.3.5 I n s t a l l a t i o n . H y d r a u l i c hoses s h a l l be i n s t a l l e d i n accordance 
w i t h recommended p r a c t i c e , examples of which are i l l u s t r a t e d In 
F i g . 35.3.5(A). I n c o r r e c t p r a c t i c e s , examples of which are i l l u s t r a t e d i n 
F i g . 35.3.5(B), s h a l l not be used. 

The r a d i i of bends i n hoses s h a l l be not l e s s than those recommended by 
the manufacturer nor l e s s than the relevant minimum i n s i d e r a d i u s s p e c i f i e d 
i n Table 35.3.5. 

Long lengths of hose s h a l l be supported before and a f t e r the bends to 
reduce s t r a i n on the hose and i t s f i t t i n g s . 
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TABLE 35.3.5 
MINIMUM INSIDE RADIUS OF BENDS 

Hose s i z e , BSP pipe thread 
inch 

Minimum i n s i d e radius of bend 
mm 

1 1/4 420 
1 1/2 500 
2 630 

(c) Vertical supported applications (d) Horizontal supported applications 

NOTE: For minimum values of R, see Table 35.3.5. 

Fig. 35.3.5(A). RECOMMENDED PRACTICES FOR POSITIONING HYDRAULIC HOSES 

0 

(a) Prohibited vertical applications (b) Prohibited horizontal applications . 

Fig. 35.3.5(B). PROHIBITED PRACTICES FOR POSITIONING HYDRAULIC HOSES 

MA156/25G8/14B4M 



173. 

SECTION 36 - VALVES 

36.1 Working Pressures 

Valves s h a l l not be subjected t o working pressures exceeding those 
recommended by the manufacturer f o r the type of s e r v i c e f o r which they are 
used. 

The working pressure s h a l l be l e g i b l y and permanently marked on the 
marking p l a t e mounted on the power u n i t assembly. 

36.2 Pump R e l i e f Valve 

36.2.1 P r o v i s i o n . Each pump or group of pumps s h a l l be equipped w i t h a 
r e l i e f v a l v e . 

36.2.2 Type and L o c a t i o n . The r e l i e f v a l v e s h a l l be l o c a t e d between the 
pump and the check v a l v e , and s h a l l be of such a type and so i n s t a l l e d i n a 
by-pass connection that the v a l v e cannot be shut o f f from the h y d r a u l i c 
system. 

36.2.3 S e t t i n g . The r e l i e f v a l v e s h a l l be pre-set t o open at a pressure 
not greater than 125 percent of the design working pressure of the pump. 

36.2.4 S i z e . The s i z e of the r e l i e f v a l v e and by-pass s h a l l be 
s u f f i c i e n t to pass the maximum rated c a p a c i t y of the pump without r a i s i n g 
the pressure more than 20 percent above that at which the v a l v e opens. More 
than one r e l i e f v a l v e may be used to o b t a i n the req u i r e d c a p a c i t y . 

36.2.5 S e a l i n g . R e l i e f v a l v e s having exposed pressure adjustments s h a l l 
have t h e i r means of adjustment sealed a f t e r s e t t i n g t o the c o r r e c t pressure. 

NOTE: No r e l i e f v a l v e i s r e q u i r e d f o r c e n t r i f u g a l pumps d r i v e n by 
i n d u c t i o n motors provided that the s h u t - o f f or maximum pressure which the 
pump can develop i s not greater than 135 percent of the design working 
pressure at the pump. 

36.3 Check Valve 

A check v a l v e s h a l l be provided, and s h a l l be i n s t a l l e d so that i t w i l l 
hold the l i f t w i t h rated load at any p o i n t when the pump stops or the 
maintained pressure drops below the minimum op e r a t i n g pressure. 

36.4 Door Lock Valve 

A door lock v a l v e s h a l l be provided i n the machine room of every 
e l e c t r o h y d r a u l i c l i f t and Interposed between the c y l i n d e r and the lowering 
v a l v e . The door lock v a l v e s h a l l : 

(a) be solenoid-operated and arranged so as to c l o s e and prevent down 
t r a v e l of the l i f t f o r so long as any landing door contact i s open 
w i t h the car away from the l e v e l l i n g zone; and 

(b) be of a c u s h i o n - c l o s i n g type and a l l o w f l u i d flow t o move the l i f t 
car i n the up d i r e c t i o n w h i l e the v a l v e c o i l i s de-energised. 
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36.5 Flow R e s t r i c t i o n Valve 

A flow r e s t r i c t i o n v a l v e s h a l l be provided Eor every d i r e c t - a c t i n g 
e l e c t r o h y d r a u l i c l i f t and s h a l l comply w i t h the Eollowing requirements: 

(a) The v a l v e s h a l l not be e l e c t r i c a l l y operated. 

(b) The v a l v e s h a l l be I n s t a l l e d i n the p r e s s u r e - l i n e as c l o s e as 
p r a c t i c a b l e to the c y l i n d e r . 

(c) In the event of p r e s s u r e - l i n e f a i l u r e , the v a l v e s h a l l operate t o 
r e s t r i c t the f u l l - l o a d down speed to not more than 0.05 m/s. 

(d) The v a l v e s h a l l be set to operate at a l i f t speed not exceeding 30 
percent above the normal f u l l - l o a d down speed of the l i f t . 

(e) Where the rated speed exceeds 0.5 m/s the v a l v e s h a l l be of a 
c u s h i o n - c l o s i n g type. 

( f ) The v a l v e s h a l l be t e s t e d as f o l l o w s : 

( i ) An overspeed t e s t , s i m u l a t i n g a broken l i n e c o n d i t i o n or 
l o s s of pressure, s h a l l be c a r r i e d out on s i t e to 
demonstrate i t s e f f e c t i v e o p e r a t i o n . 

( i i ) Where the pipe or v a l v e c a p a c i t y l i m i t s the a b i l i t y to 
overspeed the l i f t , f a c t o r y c e r t i f i e d t e s t c e r t i f i c a t e s 
d e t a i l i n g the flow r e q u i r e d to actuate the v a l v e s h a l l be 
provided by the manufacturer. 

( i l l ) Where e x t e r n a l adjustment to the v a l v e I s provided, the 
overspeed t e s t on s i t e s h a l l be performed. 

36.6 Manual Lowering 

Means s h a l l be provided w i t h i n the machine room to lower the l i f t i n an 
emergency, under manual c o n t r o l , w i t h a lowering speed not exceeding 0.2 ra/s. 
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SECTION 37 - TANKS 

37.1 M a t e r i a l 

Atmospheric storage and discharge tanks s h a l l be of metal. 

37.2 C a p a c i t y 

Tanks s h a l l be of s u f f i c i e n t c a p a c i t y t o provide f o r a l i q u i d reserve 
adequate t o prevent the entrance of a i r or other gas Into the system. 

37.3 Means f o r Checking L i q u i d L e v e l 

Tanks s h a l l be provided w i t h means f o r checking the l i q u i d l e v e l . Such 
means s h a l l be a c c e s s i b l e without the removal of any cover or other p a r t . A 
d i p s t i c k i s p e r m i s s i b l e . 

The p e r m i s s i b l e minimum l i q u i d l e v e l w i t h the car at the highest landing 
served s h a l l be permanently marked w i t h the words -

LOWEST PERMISSIBLE LEVEL - CAR AT HIGHEST LANDING. 

I f a d i p s t i c k i s used i t s h a l l be marked w i t h a l i n e worded MIN. and the 
above n o t i c e s h a l l be a f f i x e d to the tank adjacent to the d i p s t i c k . 

I f e x t e r n a l g l a s s gauges are used they s h a l l be s u i t a b l y p r o t e c t e d . 

37.4 Covers and Venting 

Tanks s h a l l be covered and s u i t a b l y vented to atmosphere. 

37.5 Factor o f Sa f e t y 

Tanks s h a l l be designed and co n s t r u c t e d so that when they are completely 
f i l l e d the f a c t o r of s a f e t y w i l l be at l e a s t 4 based on the t e n s i l e s t r e n g t h 
of the m a t e r i a l . 

37.6 F i t t i n g s and P r o t e c t i o n 

Tanks and feed pipe connections s h a l l be of f l u i d - t i g h t c o n s t r u c t i o n . 

The system s h a l l i n c o r p o r a t e a continuous f u l l flow removable o i l f i l t e r . 

Means f o r d r a i n i n g the tank s h a l l be provided. 

A l l s i d e s of the tank s h a l l be f u l l y v i s i b l e f o r examination and pr o t e c t e d 
by a substance unaffected by the working f l u i d . Where a tank has one or two 
s i d e s adjacent to w a l l s , there must be a minimum clearance of 100 mm to the 
w a l l . 

Means s h a l l be provided to prevent the tank from being overturned or 
d i s p l a c e d . Such means s h a l l comply w i t h Rule 6.4. 
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SECTION 38 - DIRECT-ACTING ELECTROHYDRAULIC LIFTS -
CLEARANCES FOR CARS AND COUNTERWEIGHTS 

38.1 Clearance at Bottom o f Car 

38.1.1 General. For d i r e c t - a c t i n g e l e c t r o h y d r a u l i c l i f t s , when the car 
r e s t s on the stop or f u l l y compressed b u f f e r , there s h a l l be v e r t i c a l 
c learances at the bottom of the car which comply w i t h Rules 38.1.2 and 
38.1.3. 

38.1.2 Mechanical Clearance. The mechanical clearance s h a l l be not l e s s 
than 50 mm between any f i t t i n g attached to the car and the f l o o r of the p i t . 

38.1.3.1 Man Clearance. The man clearance s h a l l be not l e s s than 600 mm 
between the p i t f l o o r and the lowest mechanical p a r t , equipment or device 
i n s t a l l e d beneath the car p l a t f o r m . T h i s clearance s h a l l be maintained over 
the whole car area except f o r : 

(a) guide shoes or r o l l e r s ; 

(b) p l a t f o r m aprons, guards or other equipment lo c a t e d w i t h i n 300 mm 
measured h o r i z o n t a l l y from the s i l l l i n e of any lowest f l o o r 
entrance; 

(c) f l o o r s e l e c t o r tape or rope sheaves; and 

(d) h y d r a u l i c l i n e s and f i t t i n g s ; 

(e) b u f f e r members f o r c a n t i l e v e r e d l i f t s . 

38.1.3.2 Provided that i n a l l cases, i n c l u d i n g s m a l l c a r s , the f o l l o w i n g 
requirements are complied w i t h : 

(a) A minimum space f o r man clearance s h a l l be provided adjacent to 
the underbeam of the c a r . Such space s h a l l be not l e s s than 1370 
mm long by 450 mm wide by 600 mm high; provided however that I f 
the length of 1370 mm i s not a v a i l a b l e the space s h a l l be not l e s s 
than 600 mm long by 450 mm wide by 1200 mm high. Where the 
attachment of t r a v e l l i n g c a b l e s unavoidably occurs i n t h i s man 
clea r a n c e space, the height s h a l l be measured from the lowest p a r t 
of the cable support. 

(b) The pressure pipe and f i t t i n g s s h a l l have a clearance of not l e s s 
than 450 mm i n a l l d i r e c t i o n s from I t s a x i s to the under s i d e of 
the car p l a t f o r m or equipment i n s t a l l e d beneath the car p l a t f o r m 
and not l e s s than 300 mm from the b u f f e r s t r i k e r p l a t e and 
underbeams, e x c l u d i n g the area immediately adjacent t o the 
c y l i n d e r . 

(c) There s h a l l be a v e r t i c a l clearance of 300 mm between the car 
underbeam and any c y l i n d e r support or buffer-beam. 

38.2 Car B u f f e r Clearance 

When the car f l o o r i s l e v e l w i t h the bottom l a n d i n g , the car b u f f e r 
clearance s h a l l be as f o l l o w s : 
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(a) Not more than 230 mm, but such clearance may be increased up to a 
maximum of 600 mm, provided that the lowest landing door, or 
doors, are s e l f - c l o s i n g , i n accordance w i t h the requirements of 
Rule 43. 

(b) Not l e s s than 75 mm f o r rated speeds of 0.5 m/s or l e s s . 

(c) Not l e s s than 150 mm f o r rated speeds exceeding 0.5 m/s. 

38.3 Top O v e r t r a v e l 

The t r a v e l of the car above the top landing before the ram engages i t s 
stop s h a l l be not greater than 600 mm f o r any rated speed and not l e s s than 
the d i s t a n c e given i n Table 38.3. 

TABLE 38.3 
MINIMUM TOP OVERTRAVEL 

Rated Speed 

m/s 

Minimum o v e r t r a v e l , mm 
Rated Speed 

m/s 
Without h y d r a u l i c 

cushioning 
With h y d r a u l i c 

cushioning 

< 0.25 150 100 
> 0.25 < 0.5 225 150 
> 0.5 < 0.75 300 225 
> 0.75 < 1.0 450 300 

38.4 Clearances Above Car (with Ram F u l l y Extended Against i t s Stop) 

The v e r t i c a l clearances from overhead o b s t r u c t i o n s , w i t h the ram f u l l y 
extended against i t s stop, s h a l l be not l e s s than the f o l l o w i n g : 

(a) 150 mm to guide shoes. 

(b) 230 mm f o r rated speeds not greater than 0.25 m/s and 300 mm f o r 
rated speeds greater than 0.25 m/s, to equipment other than guide 
shoes which i s not more than 300 mm i n s i d e the perimeter of the 
car roof. 

(c) Where the crosshead does not encroach over the car by more than 75 
mm, 380 mm to the crosshead. 

(d) Where the crosshead spans the car or encroaches over the car by 
more than 75 mm, 760 mm to the crosshead. Where any beam or 
p r o j e c t i o n from the c e i l i n g i s w i t h i n 450 mm measured h o r i z o n t a l l y 
from the crosshead, a v e r t i c a l clearance of 760 mm s h a l l be 
provided between the underside of such beam and the upper plane of 
the crosshead. 

(e) 900 mm to the car roof. 

( f ) 450 mm to a l l other equipment. 
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38.5 Clearance at Top of F l y i n g Counterweight 

Where a f l y i n g counterweight i s provided, the clearance i n m i l l i m e t r e s at 
the top of the f l y i n g counterweight when the car f l o o r i s l e v e l w i t h the 
bottom t e r m i n a l landing s h a l l be not l e s s than that determined by the 
f o l l o w i n g formula: 

f = h + 1 + 150 

where 

f = d i s t a n c e from the highest point of the f l y i n g counterweight, 
e.g. the frame, guide shoes or f l y i n g counterweight sheave, 
to the nearest o b s t r u c t i o n d i r e c t l y above I t when the car I s 
l e v e l w i t h the bottom t e r m i n a l l a n d i n g , i n m i l l i m e t r e s . 

h = car b u f f e r c l e a r a n c e . In m i l l i m e t r e s . 

1 - s t r o k e of car o i l or s p r i n g b u f f e r , where provided, i n 
m i l l i m e t r e s . 

38.6 Clearance at Bottom of F l y i n g Counterweight 

Where a f l y i n g counterweight i s provided, such counterweight s h a l l not 
land on an emergency block when the car ram Is f u l l y extended. The 
clearance to be maintained between the f l y i n g counterweight and the 
emergency block s h a l l be not l e s s than the sum of the f o l l o w i n g : 

(a) The d i s t a n c e the car can t r a v e l above the top landing u n t i l the 
ram engages i t s mechanical stop. 

(b) 150 mm. 

(c) For l i f t s w i t h newly i n s t a l l e d ropes, an allowance f o r rope 
s t r e t c h ( i n m i l l i m e t r e s ) of 6.5 times the length of suspension 
rope In metres measured between terminations. 
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SECTION 39 - SUSPENDED ELECTROHYDRAULIC LIFTS -
CLEARANCES FOR CARS AND COUNTERWEIGHTS 

39.1 Clearance at Bottom of Car 

39.1.1 General. For suspended e l e c t r o h y d r a u l i c l i f t s , when the car r e s t s 
on the stop or f u l l y compressed b u f f e r , there s h a l l be v e r t i c a l clearances 
at the bottom of the car which comply w i t h Rules 39.1.2 and 39.1.3. 

39.1.2 Mechanical Clearance. The mechanical clearance s h a l l be not l e s s 
than 50 mm between any f i t t i n g attached t o the car and the f l o o r of the p i t . 

39.1.3 Man Clearance. The man clearance s h a l l be not l e s s than 600 mm 
between the p i t f l o o r and the lowest mechanical p a r t , equipment or device 
I n s t a l l e d beneath the car p l a t f o r m . This clearance s h a l l be maintained over 
the whole car area except f o r -

(a) guide shoes or r o l l e r s and s a f e t y gear components; 

(b) p l a t f o r m aprons, guards or other equipment loc a t e d w i t h i n 300 ram 
measured h o r i z o n t a l l y from the s i l l l i n e of any lowest f l o o r 
entrance; and 

(c) at compensation or tape sheaves. 

A minimum space f o r man clearance s h a l l be provided adjacent t o the 
underbeam of the c a r . Such space s h a l l be not l e s s than 1370 mm long by 450 
mm wide by 600 mm high; provided however that i f the length of 1370 mm i s 
not a v a i l a b l e the space s h a l l be not l e s s than 600 mm long by 450 mm wide by 
1200 mm h i g h . Where the attachment of t r a v e l l i n g cables unavoidably occurs 
In t h i s man clearance space the height s h a l l be measured from the lowest 
part of the cable support. 

39.2 Car Bu f f e r Clearance 

The car b u f f e r clearance s h a l l be as f o l l o w s : 

(a) For o i l b u f f e r s , not l e s s than 230 mm nor more than 600 mm. 

(b) For s p r i n g b u f f e r s , not l e s s than 300 mm nor more than 600 mm. 

39.3 Compressed Ram Clearance 

when the car i s r e s t i n g on i t s bottom stop or f u l l y compressed b u f f e r and 
w i t h newly i n s t a l l e d unstretched suspension ropes, the ram s h a l l have 
a v a i l a b l e a f u r t h e r t r a v e l of not l e s s than 75 mm before I t i s f u l l y 
r e t r a c t e d . 
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39.4 Clearance of Car at Top Landing 

39.4.1 Top Car Mechanical Clearance. The clearance between any equipment 
mounted on top of the car and the nearest o b s t r u c t i o n overhead, measured 
v e r t i c a l l y , s h a l l be not l e s s than that determined by the f o l l o w i n g formula: 

C = X + R + Y + K 

where 

C • mechanical clearance when the car p l a t f o r m i s l e v e l w i t h the 
top landing. In m i l l i m e t r e s 

X 3 allowance f o r ram o v e r t r a v e l 

O x M 

O = a v a i l a b l e o v e r t r a v e l of ram t o i t s stop when the car i s at 
the top lan d i n g , i n m i l l i m e t r e s 

M = 1 f o r 1:1 ro p i n g , and 
• 2 f o r 1:2 r o p i n g , e t c 

R = rope s t r e t c h , i n m i l l i m e t r e s 
6.5 mm per metre of suspension rope measured between 
terminations 

Y = 50 mm, to a l l o w f o r car jump (equivalent to g r a v i t y stopping 
d i s t a n c e f o r 1 m/s) 

K - 150 mm. 

39.4.2 Top Car Man Clearance. The clearance measured v e r t i c a l l y between 
the car roof and the nearest overhead o b s t r u c t i o n w i t h i n 500 mm h o r i z o n t a l l y 
to the nearest part of the bow members s h a l l be not l e s s than that 
determined by the f o l l o w i n g formula: 

A = X + R + Y + L 

top car clearance when the car p l a t f o r m i s l e v e l w i t h the 
top landing, i n m i l l i m e t r e s 

allowance f o r ram o v e r t r a v e l , as given In Rule 39.4.1 

rope s t r e t c h . In m i l l i m e t r e s 
6.5 mm per metre of suspension rope measured between 
terminations 

50 mm, to a l l o w f o r car jump (equivalent to g r a v i t y stopping 
d i s t a n c e f o r 1 m/s) 

750 mm. 

where 

A 

^ tc> X 

R »v 
Y » 

L • 
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39.5 Top O v e r t r a v e l 

With newly I n s t a l l e d unstretched suspension ropes ( f o r any rated speed), 
the t r a v e l of the car above the top landing before the ram engages i t s stop 
s h a l l be not greater than 900 mm and the minimum top o v e r t r a v e l values given 
i n Table 38.3 s h a l l be increased by a rope s t r e t c h allowance of a value 
equal to the f a c t o r R i n Rule 39.4.1. 

39.6 Clearance at Top of F l y i n g Counterweight 

The clearance at the top of a f l y i n g counterweight s h a l l be i n accordance 
w i t h Rule 38.5. 

39.7 Clearance at Bottom of F l y i n g Counterweight 

The clearance at the bottom of a f l y i n g counterweight s h a l l be i n 
accordance w i t h Rule 38.6. 
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SECTION 40 - CAR AND COUNTERWEIGHT BUFFERS 

40.1 c a r B u f f e r s 

Car b u f f e r s s h a l l be provided and s h a l l comply w i t h the relevant 
requirements of Rules 10.2 to 10.6. The types of b u f f e r s provided s h a l l be 
In accordance w i t h Table 40.1(A) according to the f u l l load down speed of 
the c a r . The s t r o k e s of such b u f f e r s s h a l l be i n accordance w i t h Tables 
40.1(B) and 40.1(C). 

TABLE 40.1(A) 
TYPES OP STOPS AND BUFFERS FOR CARS 

F u l l load down speed 
of car 
m/s 

Minimum b u f f e r requirement 

< 0.45 
> 0.45 < 1.2 
> 1.2 < 1.4 

S o l i d b u f f e r s or Impact absorbing stops 
Spring b u f f e r s or o i l b u f f e r s 
O i l b u f f e r s 

TABLE 40.1(B) 
MINIMUM STROKE OF SPRING BUFFERS FOR CARS 

F u l l load down speed 
of car 
m/s 

Minimum st r o k e 

mm 

< 0.6 
> 0.6 < 0.9 
> 0.9 < 1.2 

38 
63 
100 

TABLE 40.1(C) 
MINIMUM STROKE OF OIL BUFFERS FOR CARS 

F u l l load down speed 
of car 
m/s 

Minimum s t r o k e 

mm 

< 1.3 
> 1.3 < 1.4 

110 
130 

Car b u f f e r s s h a l l be loca t e d so that the car w i l l come to r e s t on the 
f u l l y compressed b u f f e r before the ram reaches i t s downward l i m i t o f t r a v e l . 

40.2 Counterweight B u f f e r s 

Where counterweight b u f f e r s are provided, counterweight stops f o r 
suspended e l e c t r o h y d r a u l i c l i f t s s h a l l be I n t e g r a l w i t h the machine, and 
s h a l l be designed so as to prevent the ram l e a v i n g the c y l i n d e r under the 
e r e c t i o n t e s t pressure c o n d i t i o n s s p e c i f i e d In Rule 31.7. 

MA156/13L8/1493M 



183. 

40.3 P l y i n g Counterweight B u f f e r s 

F l y i n g counterweights, where provided, s h a l l not be f i t t e d w i t h b u f f e r s ; 
however emergency b l o c k s s h a l l be provided at the p i t f l o o r t o ensure that a 
v e r t i c a l c learance of not l e s s than 50 mm w i l l be maintained between any 
f i t t i n g attached t o the counterweight and f l o o r of the p i t , i n the event of 
excessive s t r e t c h of the counterweight ropes. (See Rule 38.6 f o r clearance 
at bottom of f l y i n g counterweight). 
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SECTION 41 - PITS 

41.1 General Requirements 

P i t s s h a l l be provided In accordance w i t h the requirements of Rules 11.1 
to 11.10. In a d d i t i o n , the requirements of Rule 41.2 s h a l l be complied w i t h . 

41.2 P i t s not Extending t o Lowest F l o o r of B u i l d i n g 

Where the space below the l i f t w e l l i s used f o r a passageway or i s occupied 
by persons o r , i f unoccupied, i s not secured against unauthorised access, 
the f o l l o w i n g requirements s h a l l be complied w i t h : 

(a) The c y l i n d e r and car b u f f e r s h a l l be supported by a s t r u c t u r e , or 
s t r u c t u r e s , of s u f f i c i e n t s t r e n g t h to support the e n t i r e load that 
may be Imposed upon i t . 

(b) The car b u f f e r s h a l l be capable of f u l l y absorbing the impact o f 
the f u l l y loaded car descending at 125 percent of the f u l l load 
down speed o r , f o r a rope-suspended l i f t , at governor t r i p p i n g 
speed where a governor-operated s a f e t y gear i s used. 

(c) The car b u f f e r supports s h a l l be of s u f f i c i e n t s t r e n g t h t o 
withstand, without permanent deformation, the impact r e s u l t i n g 
from the c o n d i t i o n s under paragraph (b) above. 

(d) Where a f l y i n g counterweight i s provided, the p i t s h a l l be 
arranged so that the counterweight w i l l land on s o l i d e a r t h or an 
abutment which extends down t o s o l i d e a r t h . 

(e) For rope-suspended e l e c t r o h y d r a u l i c l i f t s w i t h downward-acting 
rams, such rams s h a l l be p o s i t i o n e d so that the ram head, sheaves 
or counterweight lands on s o l i d e a r t h or an abutment thereto at a 
d i s t a n c e of not l e s s than 75 mm nor more than 150 mm beyond the 
permanent stop, and i n no case s h a l l the ram leave the gland 
assembly. 
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SECTION 42 - LIFTWELL ENCLOSURES 

L i f t w e l l enclosures s h a l l comply w i t h the requirements of S e c t i o n 12. 

SECTION 43 - LANDING DOORS 

L i f t w e l l l a n d i n g entrances s h a l l be provided w i t h landing doors which 
s h a l l comply w i t h Rules 13.1 t o 13.8. 

SECTION 44 - LOCKING OF LANDING DOORS 

44.1 General Requirements 

Locking of landing doors s h a l l comply w i t h the requirements of S e c t i o n 14 

44.2 Door Locks 

Door l o c k s s h a l l comply w i t h the requirements of S e c t i o n 14. 

SECTION 45 - CLEARANCES IN LIFTWBLLS AND ENCLOSURES 

Clearances In l i f t w e l l s and enclosures s h a l l comply w i t h the requirements 
of S e c t i o n 15. 

SECTION 46 - PIPING ETC. IN MACHINE ROOMS OR LIFTWELLS 

Refer to the requirements of Rules 7.2 and 12.5. 

SECTION 47 - SUSPENSION ROPES 

Suspension ropes s h a l l comply w i t h the requirements of S e c t i o n 16 however 
f o r suspended e l e c t r o h y d r a u l i c l i f t s or f l y i n g counterweights, a minimum of 
two ropes s h a l l be used. The wire rope data p l a t e s p e c i f i e d i n Rule 16.6 
s h a l l be permanently f i x e d , adjacent to the h i t c h p o i n t , to the crosshead o 
the f l y i n g counterweight or the machine. 

SECTION 48 - ROPE ATTACHMENTS AND FITTINGS 

Rope attachments and f i t t i n g s s h a l l comply w i t h the relevant requirements 
of S e c t i o n 17. 

SECTION 49 - SHEAVES AND PULLEYS 

Sheaves and p u l l e y s s h a l l comply w i t h the relevant requirements of 
Sec t i o n 18. 
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SECTION 50 - COUNTERWEIGHTS AND PLYING COUNTERWEIGHTS 

50.1 General Requirements 

50.1.1 Compliance w i t h S e c t i o n 19. Counterweights and f l y i n g 
counterweights s h a l l comply w i t h the requirements of S e c t i o n 19. 

50.1.2 P i t Guards. The path of t r a v e l of the counterweight i n the p i t of 
the l i f t w e l l s h a l l be screened to a height of 1800 mm, measured from the p i t 
f l o o r or a u x i l i a r y p i t f l o o r , and the lower edge of the screen s h a l l be 
s u b s t a n t i a l l y l e v e l w i t h the bottom of the counterweight, when the car I s at 
I t s uppermost p o i n t of o v e r t r a v e l . 

In no case s h a l l the lower edge of the screen be more than 600 mm from the 
p i t f l o o r . 

50.1.3 F l y i n g Counterweight O v e r t r a v e l L i m i t Switch. A f l y i n g 
counterweight o v e r t r a v e l l i m i t s w i t c h s h a l l be provided and p o s i t i o n e d so 
that i f any f l y i n g counterweight approaches w i t h i n 150 mm of the bottom 
emergency b l o c k s , the s w i t c h w i l l open the main c o n t r o l c i r c u i t and prevent 
f u r t h e r movement of the l i f t i n e i t h e r d i r e c t i o n . 

50.2 Mass of P l y i n g Counterweight 

The mass of a f l y i n g counterweight f o r a d i r e c t - a c t i n g or suspended 
e l e c t r o h y d r a u l i c l i f t s h a l l not exceed e i t h e r of the f o l l o w i n g : 

(a) A value that ensures r e l i a b l e descent of the empty car under 
normal o p e r a t i o n and a l s o , f o r d i r e c t - a c t i n g l i f t s , i n the event 
of the ram becoming detached from the c a r . 

(b) 50 percent of the combined value of the mass of the car and the 
rate d load and a l s o , f o r d i r e c t - a c t i n g l i f t s , 50 percent of the 
mass of the ram. 
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SECTION 51 - GUIDES FOR LIFT CARS AND COUNTERWEIGHTS 

Guides f o r l i f t c a r s and counterweights s h a l l comply w i t h the requirements 
of S e c t i o n 20. 

Upper and lower p o s i t i o n r e s t r a i n t s attached to the car frame s h a l l be 
provided. The d i s t a n c e between the upper and lower p o s i t i o n r e s t r a i n t s 
s h a l l be not l e s s than the height of the car frame. (See Figure 20.16 of 
Se c t i o n 20 f o r d e t a i l s of r e s t r a i n i n g p l a t e s ) . 

SECTION 52 - RATED CAR CAPACITY 

The r a t e d l o a d i n g c a p a c i t y f o r passenger and/or goods l i f t s s h a l l comply 
w i t h S e c t i o n 21. 

SECTION 53 - CAR CONSTRUCTION 

53.1 General Requirements 

The c o n s t r u c t i o n of l i f t c a r s s h a l l comply w i t h r e l e v a n t requirements of 
Sec t i o n 22, except that f o r d i r e c t - a c t i n g l i f t s Rules 22.1, 22.10.2(a) and 
(c) do not apply and i n l i e u o f which the requirements of Rule 53.2 s h a l l 
apply. 

53.2 Car Frames f o r D i r e c t - A c t i n g L i f t s 

Every d i r e c t - a c t i n g l i f t s h a l l have a car frame c o n s i s t i n g of a bow, s l i n g 
and b u f f e r members or t h e i r e q u i v a l e n t f o r C a n t i l e v e r e d Cars. S t r e s s e s and 
d e f l e c t i o n s In the car frame and p l a t f o r m members s h a l l be determined by the 
formulae l i s t e d i n S e c t i o n 65. 

SECTION 54 - CAR DOORS 

Car doors s h a l l comply w i t h the requirements of S e c t i o n 13. 

SECTION 55 - POWER OPERATION OF CAR AND LANDING DOORS 

Power o p e r a t i o n of car and landing doors s h a l l comply w i t h the 
requirements of S e c t i o n 23. 

SECTION 56 - ELECTRICAL INSTALLATION 

E l e c t r i c a l I n s t a l l a t i o n s h a l l comply w i t h the requirements of S e c t i o n 24. 
In a d d i t i o n , the c i r c u i t - b r e a k e r or i s o l a t o r s p e c i f i e d i n Rule 24.21 t h e r e i n 
s h a l l be provided w i t h a n o t i c e on, or adjacent to i t , bearing the f o l l o w i n g 
words: 

THIS SWITCH SUPPLIES A LIFT. 
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SECTION 57 EARTHING 

transformers. e l e c t r i c a l nppnrarua-tirrtTrtlT ' f r ' rTrrTrrT r n r i s h a l l comply w i t h 
LI i t l l q u l r e m o n t o of Rules 24 13 t o 74,1,7. 

SECTION 58 - PRECAUTIONS IN WIRING 

The precautions to be taken In the general w i r i n g of a l i f t i n s t a l l a t i o n 
s h a l l be i n accordance w i t h S e c t i o n 24. 

SECTION 59 - OPERATING DEVICES AND CONTROL EQUIPMENT 

Operating devices and c o n t r o l equipment s h a l l comply w i t h the requirements 
of S e c t i o n 25. 

NOTE: Where a manual i n c h i n g device i s provided, t h i s i s t o be 
supplementary to the a n t i - c r e e p l e v e l l i n g device r e q u i r e d by Rule 61.4. 

SECTION 60 - ELECTRICAL PROTECTIVE DEVICES 

60.1 General Requirements 

E l e c t r i c a l p r o t e c t i v e devices s h a l l comply w i t h the r e l e v a n t part of 
S e c t i o n 26. 

60.2 Top O v e r t r a v e l L i m i t s w i t c h 

A top o v e r t r a v e l l i m i t s w i t c h complying w i t h Rule 61.3 s h a l l be provided, 
where the rated speed exceeds 0.5 m/s and a h y d r a u l l c a l l y cushioned stop i s 
not provided (see Rule 34.2.6). 

60.3 Anti-Creep L e v e l l i n g Device 

An a n t i - c r e e p l e v e l l i n g device complying w i t h Rule 61.4 s h a l l be provided 
f o r every e l e c t r o h y d r a u l i c l i f t . 

60.4 Normal L i m i t Switches 

Normal l i m i t switches s h a l l be provided f o r every e l e c t r o h y d r a u l i c l i f t i n 
accordance w i t h Rule 61.2. 

60.5 Door Lock Valve 

A door l o c k v a l v e and t e s t switches s h a l l be provided f o r every 
e l e c t r o h y d r a u l i c l i f t i n accordance w i t h Rule 36.4. 

60.6 P l y i n g Counterweight O v e r t r a v e l L i m i t Switch 

A f l y i n g counterweight o v e r t r a v e l l i m i t s w i t c h s h a l l be provided f o r every 
f l y i n g counterweight In accordance w i t h Rule 50.1.3. 
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SECTION 61 - TERMINAL STOPPING DEVICES 

61.1 General Requirements 

Normal and o v e r t r a v e l l i m i t switches s h a l l comply w i t h Rule 27.1. 

61.2 Normal L i m i t Switches (Slowing Down and Stopping) 

61.2.1 General. Upper and lower normal l i m i t switches s h a l l be provided 
and arranged to slow down and stop the l i f t a u t o m a t i c a l l y , at or near the 
top and bottom landings, w i t h any load up to and i n c l u d i n g r a t e d load i n the 
l i f t and from any speed a t t a i n e d In normal o p e r a t i o n . Such switches s h a l l 
f u n c t i o n independently of the o p e r a t i o n of the o p e r a t i n g device and of the 
top o v e r t r a v e l l i m i t s w i t c h . The s w i t c h s h a l l be designed and i n s t a l l e d so 
that I t w i l l continue t o f u n c t i o n u n t i l the ram i s f u l l y extended against 
I t s stop, or the car i s r e s t i n g on the f u l l y compressed b u f f e r . 

61.2.2 L o c a t i o n . Normal l i m i t switches f o r e l e c t r o h y d r a u l i c l i f t s s h a l l 
be operated by the movement of the l i f t and l o c a t e d -

(a) on the l i f t c a r ; or 

(b) i n the l i f t w e l l ; or 

(c) i n the machine room. 

61.2.3 Switches i n Machine Rooms. Normal l i m i t switches l o c a t e d In a 
machine room s h a l l comply w i t h the f o l l o w i n g requirements: 

(a) The s w i t c h contacts s h a l l be mounted on and operated by a device 
mechanically connected t o and d r i v e n by the l i f t . Devices 
depending on f r i c t i o n or t r a c t i o n s h a l l not be used. 

(b) Tapes, c h a i n s , ropes or s i m i l a r devices, mechanically connecting a 
normal l i m i t s w i t c h device t o the l i f t and used as a d r i v i n g 
means, s h a l l be provided w i t h a broken tape s w i t c h complying w i t h 
Rule 26.1.6 which w i l l open the c o n t r o l c i r c u i t and stop the l i f t 
machine i f such d r i v i n g means f a i l s . 

NOTE: A f l o o r c o n t r o l l e r or s e l e c t o r may be used as a normal l i m i t 
s w i t c h I f i t s contacts and the means f o r operating them comply w i t h the 
relevant requirements of Rules 61.1 and 61.2. 

61.3 Top O v e r t r a v e l L i m i t Switches 

61.3.1 Operation. Top o v e r t r a v e l l i m i t switches, where r e q u i r e d under 
Rule 60.2 s h a l l comply w i t h the f o l l o w i n g : 

(a) Be l o c a t e d i n the l i f t w e l l . 

(b) Be operated by a metal cam on the c a r . 

(c) Comply w i t h Rule 61.1. 
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(d) Not c o n t r o l the same c o n t r o l l e r switches or co n t a c t o r s as the 
normal l i m i t switches unless two or more separate and independent 
c o n t r o l l e r switches or co n t a c t o r s are provided, two of which s h a l l 
be c l o s e d to complete the c i r c u i t of the pump motor and of the 
upvalve s o l e n o i d where such i s used. The c o n t r o l c i r c u i t s h a l l be 
designed and I n s t a l l e d so that a s i n g l e e a r t h f a u l t or 
s h o r t - c i r c u i t may prevent e i t h e r one but not both the normal 
stopping l i m i t s and top o v e r t r a v e l l i m i t s w i t c h c i r c u i t s from 
stopping the pump motor. 

61.3.2 S e t t i n g . The s e t t i n g o f top o v e r t r a v e l l i m i t switches s h a l l be 
such that the f o l l o w i n g requirements w i l l be complied w i t h : 

(a) The switch s h a l l not f u n c t i o n w i t h the normal o p e r a t i o n of the 

(b) The sw i t c h s h a l l open before the l i f t car has t r a v e l l e d beyond the 
top l a n d i n g , by a d i s t a n c e not exceeding o n e - t h i r d of the 
a v a i l a b l e top o v e r t r a v e l provided In Rule 38.3. 

(c) The switch s h a l l be designed and I n s t a l l e d so that I t w i l l remain 
opened when the ram i s f u l l y extended against i t s stop. 

(d) Where top o v e r t r a v e l l i m i t switches are provided w i t h a d j u s t a b l e 
mountings, they s h a l l be pinned In p o s i t i o n a f t e r f i n a l adjustment 
of p o s i t i o n has been made. 

61.4 Anti-Creep L e v e l l i n g Device 

Every e l e c t r o h y d r a u l i c l i f t s h a l l be provided w i t h an a n t i - c r e e p l e v e l l i n g 
device complying w i t h the f o l l o w i n g requirements: 

(a) I t s h a l l prevent the car from s i n k i n g more than 150 mm below the 
lan d i n g , i r r e s p e c t i v e of whether the landing door i s open or 
cl o s e d . 

(b) I t s h a l l comply w i t h the re l e v a n t requirements of Rule 25.4. 

(c) I t s o p e r a t i o n may depend on the a v a i l a b i l i t y of e l e c t r i c power, 
and t o t h i s end the c i r c u i t - b r e a k e r or I s o l a t o r s h a l l be kept i n 
the c l o s e d p o s i t i o n at a l l times except d u r i n g maintenance, 
r e p a i r s and In s p e c t i o n and during an emergency. 

(d) The e l e c t r i c a l p r o t e c t i v e devices r e q u i r e d In S e c t i o n 60 s h a l l 
not, as f a r as p r a c t i c a b l e , cause power t o be removed from the 
an t i - c r e e p d e v i c e , provided however that the f o l l o w i n g switches 
s h a l l cause power t o be removed from the a n t i - c r e e p d e v i c e : 

61.5 P l y i n g counterweight Bottom O v e r t r a v e l L i m i t Switch 

A f l y i n g counterweight bottom o v e r t r a v e l l i m i t s w i t c h s h a l l be provided In 
accordance w i t h Rule 50.1.3. 

l i f t . 

( i i ) Stop switch on top of c a r . 
( I l l ) P i t stop s w i t c h . 
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SECTION 62 - INDICATORS, ANNUNCIATORS> ALARMS, TELEPHONES, ETC 

I n d i c a t o r s , annunciators, alarms, telephones, e t c , s h a l l comply w i t h the 
requirements of S e c t i o n 28. 

SECTION 63 - CAR AND COUNTERWEIGHT SAFETY GEAR 

Car and counterweight s a f e t y gear s h a l l comply w i t h the re l e v a n t 
requirements of S e c t i o n 29 provided that -

(a) f o r e l e c t r o h y d r a u l i c l i f t s under the c o n d i t i o n s of Rule 41.2(b) 
Type A s a f e t y gear (see Rule 29.8.1) may be permitted on 
counterweights f o r r a t e d speeds up to 1 m/s and arranged t o 
operate on f r e e f a l l ; and 

(b) s a f e t y gear s h a l l not be i n s t a l l e d on the car of a d i r e c t - a c t i n g 
e l e c t r o h y d r a u l i c l i f t . 

SECTION 64 - SPEED GOVERNORS 

Speed governors s h a l l comply w i t h the re l e v a n t requirements of S e c t i o n 30 
provided that -

(a) f o r s a f e t y gears on suspended c a r s and f o r Types B, C and D s a f e t y 
gears on roped counterweights, the speed values i n column 1 o f 
Table 30.2 s h a l l r e f e r t o the f u l l - l o a d down speed of the c a r , and 
columns 2 and 3 s h a l l apply as shown t h e r e i n ; and 

(b) f o r s a f e t y gears on counterweights where a governor i s used, the 
governor s h a l l be provided w i t h a switch which s h a l l open the 
c o n t r o l c i r c u i t before or at the time the governor g r i p s the 
governor rope. The s e t t i n g of the s w i t c h and of the speed of 
mechanical t r i p s h a l l be such as w i l l prevent o p e r a t i o n of the 
s w i t c h or mechanical t r i p p i n g (or s t r i k i n g of f l y w e i g h t s ) when the 
f u l l y loaded car i s t r a v e l l i n g downwards. 
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SECTION 65 - CAR FRAME AND PLATFORM STRESSES AND DEFLECTIONS 
FOR DIRECT-ACTING ELECTROHYDRAULIC LIFTS 

65.1 General 

The s t r e s s e s and d e f l e c t i o n s i n the car frame and p l a t f o r m members of 
d i r e c t - a c t i n g h y d r a u l i c l i f t s s h a l l be based on the formulae i n t h i s s e c t i o n 
and evaluated f o r -

(a) the o p e r a t i n g c o n d i t i o n ; 

(b) the b u f f e r engagement c o n d i t i o n . 

For a s s e s s i n g the s t r e s s e s and d e f l e c t i o n s i n the car frame and p l a t f o r m 
members of suspended e l e c t r o h y d r a u l i c l i f t s the re l e v a n t s e c t i o n s of Part 2 
of the Rules s h a l l be a p p l i e d . 

For c a r s w i t h c ar frame loc a t e d o f f the p l a t f o r m c e n t r e - l i n e by more than 
V 8 of the d i s t a n c e from f r o n t t o back of the p l a t f o r m or other s p e c i a l 
car frame and p l a t f o r m c o n s t r u c t i o n , the formulae and s p e c i f i e d methods of 
c a l c u l a t i o n of loads and the r e s u l t i n g s t r e s s e s and d e f l e c t i o n s s h a l l be 
modified t o s u i t the s p e c i f i c c o n d i t i o n s and requirements i n each case. 

The c o n d i t i o n s of loading s h a l l be determined i n accordance w i t h the 
rel e v a n t requirements of Rules 22.10.1 and 22.10.2. 

The maximum p e r m i s s i b l e s t r e s s e s and d e f l e c t i o n s of car frame and p l a t f o r m 
members s h a l l not exceed those permitted by Rules 22.10.3 and 22.10.4 unless 
otherwise s p e c i f i e d i n t h i s s e c t i o n . 

65.2 Bow Members 

The s t r e s s e s i n the bow members s h a l l be based on the dead load of the 
members and the t o t a l load i f any, supported by the bow members. 

The bow members and connection between the bow member and s l i n g s h a l l be 
designed t o r e s i s t the bending moment, shear and a x i a l f o r c e s t r a n s f e r r e d 
between the s l i n g and the bow members. 

65.3 B u f f e r Members 

65.3.1 P l a t f o r m members supported d i r e c t l y by b u f f e r members. The 
bending s t r e s s e s In the b u f f e r members s h a l l be based on the maximum rated 
load u n i f o r m l y d i s t r i b u t e d over the length of the b u f f e r members and h a l f 
the t o t a l weight of the car a c t i n g at each end of the b u f f e r members. 

65.3.2 P l a t f o r m members supported on i s o l a t o r s at or adjacent to the ends 
of the b u f f e r member. The concentrated loads equal to 1/2 of the t o t a l 
maximum s t a t i c load on the ram s h a l l be a p p l i e d at each end of the bu f f e r 
members t o determine the bending s t r e s s e s i n the b u f f e r members. 
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65.4 P l a t f o r m Members 

The bending s t r e s s e s i n the p l a t f o r m members s h a l l be based on the rated 
load and the p l a t f o r m weight un i f o r m l y d i s t r i b u t e d along the length of the 
members f o r c o n d i t i o n s of loadings as s p e c i f i e d i n Rule 22.10.1. For 
passenger and goods l i f t s , the s t r e s s e s i n the p l a t f o r m members s h a l l a l s o 
be determined f o r the c o n d i t i o n s p e c i f i e d i n Rule 22.10.1(c). 

65.5 S l i n g Members 

The s t r e s s e s i n each s l i n g member due to bending and compression and the 
slenderness r a t i o of each s l i n g member and i t s moment of i n e r t i a under the 
c o n d i t i o n s of loading as s p e c i f i e d i n Rule 22.10.1 s h a l l be determined i n 
accordance w i t h the f o l l o w i n g formulae. 

65.5.1 Bending S t r e s s e s 

f b = ML. 
4 HZ 

where 

fb = the bending s t r e s s In each s l i n g member about the a x i s 
normal t o the plane of the car frame (MPa) 

M = t u r n i n g moment due to one h a l f of the rated load d i s t r i b u t e d 
over h a l f the area of the t o t a l p l a t f o r m (N-ram) 

M - WD 
8 

where 

W = ra t e d load (N) 

D = i n s i d e width of car (mm) 

L = f r e e length of s l i n g member (distance from lowest f a s t e n i n g 
i n bow member t o top f a s t e n i n g i n b u f f e r member) (mm) 

H = v e r t i c a l centre d i s t a n c e beween guide shoes or r o l l e r s (mm) 

Z = s e c t i o n modulus of one s l i n g member about the n e u t r a l a x i s 
normal to the plane of the car frame which Is u s u a l l y the 
weaker a x i s (run3). 

65.5.2 Compressive S t r e s s e s . The compressive s t r e s s e s i n the s l i n g 
members s h a l l be based on the weight supported on the bow members i f any and 
a l s o the dead loads of the bow member and s l i n g members. 

I f s i d e braces are used to f a s t e n the s l i n g members and the p l a t f o r m , the 
compressive loads i n the s l i n g member due to the p l a t f o r m loads coming up 
through the s i d e braces s h a l l be considered In a d d i t i o n t o the above loadings 

f a - compressive s t r e s s i n each s l i n g member. 
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65.5.3 Combination of s t r e s s e s In the s l i n g members. The maximum 
s t r e s s e s i n the s l i n g members subject t o bending and a x i a l compression s h a l l 
be so proportioned that the q u a n t i t y [(fa/Pa) + (fb/Pb)] does not exceed 
u n i t y . 

where 

f a = a c t u a l a x i a l compressive s t r e s s (HPa) 

fb = a c t u a l bending s t r e s s (HPa) 

Pa = p e r m i s s i b l e a x i a l compressive s t r e s s [not exceeding 
117-0.0033 ( L / R ) 2 ] (HPa) 

Pb = p e r m i s s i b l e bending s t r e s s as s p e c i f i e d i n Rule 22.10.3 (HPa) 

L • f r e e length of s l i n g member (mm) 

R = l e a s t r a d i u s of g y r a t i o n of s l i n g member (mm). 

65.5.4 Slenderness R a t i o . The slenderness r a t i o L/R f o r s l i n g members 
subject to compressions other than those r e s u l t i n g from b u f f e r engagement 
s h a l l not exceed one hundred and twenty (120). Where no side-brace i s 
f i t t e d or the upper side - brace connections on the s l i n g members are 
located at a p o i n t l e s s than 2/3 of L from bottom, (top f a s t e n i n g i n b u f f e r 
member) a slenderness r a t i o o f L/R not exceeding 160 s h a l l be p e r m i s s i b l e . 

65.5.5 Homent of I n e r t i a . The moment of i n e r t i a o f each s l i n g member 
s h a l l be not l e s s than that d e r i v e d by the f o l l o w i n g formula: 

I = HL 3 

457EH 

where 

I = moment of i n e r t i a about the n e u t r a l a x i s normal to the plane 
of the car frame (ram*) 

E - modulus of e l a s t i c i t y o f the m a t e r i a l used (HPa). 

other symbols are as defined In Rule 65.5.1. 

65.6 B u f f e r Engagement 

The d e c e l e r a t i n g force [as s p e c i f i e d i n Rule 22.10.2(b)] r e s u l t i n g from 
b u f f e r engagement s h a l l be a p p l i e d to determine the s t r e s s e s i n the bow, the 
s l i n g and the b u f f e r members. 
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SECTION 66 - SCOPB 

This part of the New Zealand Power L i f t Rules s e t s out the t e s t s f o r 
passenger, goods and s e r v i c e l i f t s . I t Includes requirements f o r t e s t s 
where re q u i r e d by P a r t s 1, 2 and 3 to which i t Is complementary. 
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SECTION 61 - FIRST INSPECTION TESTING OF SAFETY GEAR 

61.1 A p p l i c a t i o n 

A f t e r f i n a l i n s t a l l a t i o n , each s a f e t y gear s h a l l pass the t e s t s set out i n 
t h i s S e c t i o n . 

67.2 General Test Conditions 

61.2.1 Test Load. For the t e s t i n g of s a f e t y gear on l i f t c a r s , the l i f t 
car s h a l l be loaded w i t h 100 percent of rated load, the load being centred 
on each quarter of the p l a t f o r m symmetrically about the c e n t r e l i n e s of the 
p l a t f o r m . 

For the t e s t i n g of s a f e t y gear on counterweights, there s h a l l be no load 
i n the l i f t c a r . 

61.2.2 Governor T r i p p i n g Speed. P r i o r to t e s t i n g s a f e t y gear, the 
governor t r i p p i n g speed s h a l l be measured by a tachometer and, i f necessary, 
adjusted to comply w i t h the requirements of Rules 30.2, 30.3, and 30.4. 

61.2.3 L i f t Car Safety Gear Switches. The o p e r a t i o n of l i f t car s a f e t y 
gear switches s h a l l be checked and s h a l l comply w i t h Clause 29.7. 

61.2.4 Governor Rope Tension. The f o r c e necessary t o p u l l the governor 
rope through the governor jaws s h a l l be demonstrated by s u i t a b l e means. The 
force s h a l l be not l e s s than twice that required to b r i n g the s a f e t y gear 
i n t o contact w i t h the guide r a i l s (see Rule 29.14). 

61.2.5 Levelness of Car P l a t f o r m . A f t e r each t e s t and before the s a f e t y 
gear i s r e l e a s e d , the l e v e l n e s s of the car p l a t f o r m s h a l l be checked f o r 
compliance w i t h Rule 29.9.2. 

61.3 Speed Test at Normal Speed 

61.3.1 A p p l i c a b i l i t y . T h i s t e s t a p p l i e s to the f o l l o w i n g l i f t s : 

(a) L i f t s equipped w i t h a d i r e c t current l i f t motor and having a r a t e d 
speed of l e s s than 0.5 m/s. 

(b) L i f t s equipped w i t h an a l t e r n a t i n g current l i f t motor and f o r 
which the t e s t s covered by Rule 61.4 are i m p r a c t i c a b l e . 

61.3.2 Test Procedure. The f o l l o w i n g procedure s h a l l apply: 

(a) Render the s a f e t y gear switches i n e f f e c t i v e f o r the d u r a t i o n of 
the t e s t . 

(b) Run the car or counterweight, aa a p p l i c a b l e , at i t s normal speed 
i n the down d i r e c t i o n and t r i p the governor jaws by hand. 

(c) A f t e r the s a f e t y gear has stopped the l i f t , m aintain power to the 
l i f t motor f o r s u f f i c i e n t time t o demonstrate that the s a f e t y gear 
i s e f f e c t i v e l y engaged. 
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67.3.3 Test Requirements. The s a f e t y gear s h a l l operate and comply w i t h 
the r e l e v a n t requirements of Rule 67.5. 

67.4 Speed Tests at Governor T r i p p i n g Speed 

67.4.1 A p p l i c a b i l i t y . L i f t s not covered by Rule 67.3.1 s h a l l pass e i t h e r 
the d r i v e - i n t e s t as s p e c i f i e d by Rules 67.4.2 and 67.4.4 or the runaway 
t e s t as s p e c i f i e d by Rules 67.4.3 and 67.4.4. The company or o r g a n i s a t i o n 
c a r r y i n g out the t e s t s h a l l have the o p t i o n of d e c i d i n g which method w i l l be 
used. 

67.4.2 D r i v e - i n Test Procedure. The d r i v e - i n t e s t procedure s h a l l be as 
f o l l o w s : 

(a) During the t e s t , render the overspeed switch and any overspeed 
r e g u l a t i n g s w i t c h on the governor and the s a f e t y gear switches on 
the l i f t car i n e f f e c t i v e . 

(b) G r a d u a l l y increase the l i f t motor speed under power u n t i l the 
governor causes the s a f e t y gear t o operate. 

(c) A f t e r the s a f e t y gear has stopped the l i f t , m aintain power to the 
l i f t motor f o r s u f f i c i e n t time to demonstrate that the s a f e t y gear 
i s e f f e c t i v e l y engaged. 

67.4.3 Runaway Test Procedure. The runaway t e s t procedure s h a l l i n c l u d e 
the f o l l o w i n g consecutive t e s t s : 

(a) Brake Tests. Demonstrate the e f f e c t i v e n e s s of the l i f t machine 
brake w i t h rated load In the l i f t car and without regenerative 
braking using the f o l l o w i n g consecutive procedures: 

(1) With the l i f t t r a v e l l i n g at approximately 10 percent of 
rated speed. 

( i i ) With the l i f t t r a v e l l i n g at approximately 50 percent of 
rated speed. 

( i i i ) At a speed at which the governor overspeed s w i t c h operates. 

(b) Runaway Test. A f t e r p assing the above brake t e s t s , pass the 
f o l l o w i n g runaway t e s t s : 

( i ) Allow the car w i t h rated load or the counterweight to run 
away by h o l d i n g the brake l i f t e d u n t i l the s a f e t y gear has 
stopped the l i f t . Power may be a p p l i e d t o a c c e l e r a t e the 
l i f t to r a t e d speed. 

(11) A f t e r the s a f e t y gear has stopped the l i f t , apply power to 
the l i f t motor f o r s u f f i c i e n t time t o demonstrate that the 
s a f e t y gear i s e f f e c t i v e l y engaged. 

67.4.4 Test Requirements. The s a f e t y gear s h a l l operate and comply w i t h 
the relevant requirements of Rule 67.5. 
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67.5 Speed Test Requirements 

67.5.1 Type A Safety Gear. Type A s a f e t y gear s h a l l stop the car or 
counterweight and the stopping d i s t a n c e s h a l l be a very short d i s t a n c e 
without s i g n i f i c a n t s l i d e . 

67.5.2 Type B Safety Gear. Type B s a f e t y gear s h a l l stop the car or 
counterweight and the stopping d i s t a n c e s h a l l comply w i t h the relevant 
requirements of Rule 29.4. The stopping d i s t a n c e s h a l l be based on the 
a c t u a l speed at which the s a f e t y gear operated and s h a l l be determined by 
one of the f o l l o w i n g measurements: 

(a) The a c t u a l d i s t a n c e t r a v e r s e d by the l i f t between the p o s i t i o n at 
which the s a f e t y gear f i r s t engages w i t h the guide r a i l and the 
p o s i t i o n at which the l i f t car stop s . 

Such d i s t a n c e may be determined from the average of the o v e r a l l 
length of the marks on each s i d e of each guide r a i l made by the 
s a f e t y gear jaws, minus the length of the s a f e t y gear jaws or 
wedges used, p l u s the e n e r g i s i n g dimension. 

The e n e r g i s i n g dimension i s the v e r t i c a l movement w i t h i n the 
s a f e t y gear of the s a f e t y gear jaw or wedge between the f i r s t 
p o s i t i o n of f i r m contact w i t h the guide r a i l and the f u l l y 
actuated p o s i t i o n . 

Where marking i s i n d e f i n i t e , an average of s e v e r a l readings s h a l l 
be accepted. Any marking medium used to c l a r i f y the p o s i t i o n of 
jaw engagement and the length of jaw s l i d e s h a l l not a f f e c t the 
performance of the s a f e t y gear. 

(b) Where there i s a d e f i n i t e r e l a t i o n s h i p between the stopping 
d i s t a n c e of the car or counterweight and the stopping d i s t a n c e of 
the governor rope, that stopping d i s t a n c e determined by an 
e f f e c t i v e system u s i n g governor rope markings. 

67.5.3 Type C Saf e t y Gear. Type C s a f e t y gear s h a l l stop the car or 
counterweight and the stopping d i s t a n c e s h a l l comply w i t h the re l e v a n t 
requirements of Rule 29.4. The stopping d i s t a n c e s h a l l be based on the 
a c t u a l speed at which the s a f e t y gear operated and s h a l l be the average of 
the o v e r a l l length of the marks made by the s a f e t y gear jaws, on each s i d e 
of each guide r a i l , minus the length of the s a f e t y gear jaws used. 

Where marking i s i n d e f i n i t e , an average of s e v e r a l readings s h a l l be 
accepted. 

The governor r o p e , p u l l - o u t s h a l l comply w i t h Rule 29.11. 

67.5.4 Type D Saf e t y Gear. Type D s a f e t y gear s h a l l comply w i t h the 
f o l l o w i n g : 
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(a) Stopping Distance. The s a f e t y gear s h a l l stop the car or 
counterweight. The stopping d i s t a n c e s h a l l be equal t o the s t r o k e 
of the b u f f e r l o c a t e d between the lower member of the car frame 
and the a u x i l i a r y s a f e t y plank and s h a l l comply w i t h the 
requirements of Rule 29.8.2. 

when the s a f e t y gear stops the c a r , the l e v e l n e s s of the a u x i l i a r y 
s a f e t y plank s h a l l comply w i t h Rule 29.8.2(f). 

(b) B u f f e r Compression Switch and O i l Level Device. The b u f f e r 
compression s w i t c h and o i l l e v e l device s h a l l be t e s t e d f o r 
compliance w i t h Rule 29.8.2(g) and ( h ) . 

67.6 I n e r t i a A p p l i c a t i o n Test f o r Type A Safety Gear 

Type A s a f e t y gear operated by a governor or i n e r t i a rope s h a l l be 
subjected to the f o l l o w i n g i n e r t i a a p p l i c a t i o n t e s t , t o demonstrate 
compliance w i t h the i n e r t i a a c t u a t i o n requirements of Rule 29.8.1: 

(a) Test Procedure. 

( i ) The person demonstrating the e f f e c t i v e n e s s of the s a f e t y 
gear s h a l l determine the mass of the t e s t weight to be 
added to the governor rope or i n e r t i a rope. 

( i i ) The t e s t weight to be added to the governor rope or 
i n e r t i a rope s h a l l be that necessary to reproduce i n e r t i a 
o p e r a t i o n of tjie s a f e t y gear equal t o 0.9 g. 

( i l l ) The t e s t weight s h a l l be attached to the r e t u r n run of the 
governor rope or i n e r t i a rope. 

( i v ) The l i f t car s h a l l be s t a t i o n a r y during t e s t i n g . 

(v) The t e s t weight s h a l l be r e l e a s e d . 

(b) Test Requirement. The t e s t weight s h a l l move the s a f e t y gear 
p a r t s i n t o contact w i t h the r a i l s . 

67.7 Broken Suspension Rope Test f o r Type A S a f e t y Gear 

Type A s a f e t y gear without governors, operated only as a r e s u l t of the 
breaking or s l a c k e n i n g of a suspension rope, s h a l l f i r s t be t e s t e d w i t h the 
car s t a t i o n a r y , by o b t a i n i n g the necessary s l a c k rope to cause the s a f e t y 
gear to engage. 

The s a f e t y gear s h a l l then be engaged at rated speed by Independent means 
and s h a l l cause the l i f t to stop. 
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SECTION 68 - FIRST INSPECTION TESTING OF OIL BUFFERS 

68.1 A p p l i c a t i o n 

A f t e r f i n a l I n s t a l l a t i o n , each o i l b u f f e r s h a l l pass the t e s t s set out i n 
t h i s s e c t i o n . 

68.2 O i l Level Test 

The o i l l e v e l s h a l l be w i t h i n the maximum and minimum allowable l i m i t s 
(see Rule 10.5.7). 

68.3 Plunger Return Tests 

B u f f e r s s h a l l pass the f o l l o w i n g plunger r e t u r n t e s t s : 

(a) The b u f f e r s h a l l be c o r r e c t l y f i l l e d w i t h o i l . 

(b) The plunger s h a l l be f u l l y compressed and when released s h a l l 
r e t u r n t o the f u l l y extended p o s i t i o n w i t h i n 90 s. 

(c) For s p r i n g r e t u r n type b u f f e r s , a weight of 9 kg s h a l l be placed 
on the plunger and the plunger s h a l l be depressed 50 mm and then 
r e l e a s e d . When rel e a s e d , the plunger w i t h the weight r e s t i n g on 
i t s h a l l r e t u r n to the f u l l y extended p o s i t i o n w i t h i n 30 s. 

68.4 Load and Speed Tests 

B u f f e r s s h a l l pass the f o l l o w i n g load and speed t e s t s : 

(a) Test Procedure 

( i ) P r i o r to the t e s t , the use of the c o r r e c t b u f f e r s h a l l be 
confirmed by ensuring that the b u f f e r nameplate 
i n f o r m a t i o n (see Rule 10.5.1) s a t i s f i e s the requirements 
of Rule 10.5. 

( i i ) The normal t e r m i n a l l i m i t switches s h a l l be made 
tempo r a r i l y i n e f f e c t i v e . 

( i l l ) The f i n a l t e r m i n a l l i m i t switches may remain o p e r a t i v e , 
but i f used s h a l l be temporarily r e l o c a t e d so as to open 
j u s t before the b u f f e r f u l l y compresses. 

( l v ) For car b u f f e r s , run the car w i t h rated load onto the 
b u f f e r . 

For counterweight b u f f e r s , run the counterweight w i t h no 
load i n the l i f t car onto the b u f f e r . 

The speed at which b u f f e r engagement occurs s h a l l be -
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A. where b u f f e r s operate at normal s t r o k e , the r a t e d 
speed; or 

B. where b u f f e r s operate at reduced s t r o k e , the reduced 
s t r i k i n g speed as s p e c i f i e d i n Rule 10.5.2(b). 

(b) Test Requirement. The measured b u f f e r stroke s h a l l comply w i t h 
Rule 10.5.2. 
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SECTION 69 - FIRST INSPECTION TESTING OF BLECTROHYDRAULIC EQUIPMENT 

Equipment subject t o h y d r a u l i c pressure on the c y l i n d e r s i d e of the check 
va l v e and down stop v a l v e s h a l l pass the f o l l o w i n g t e s t : 

(b) The t e s t s h a l l be made a f t e r e r e c t i o n but before being put i n t o 
s e r v i c e . 

(c) The equipment s h a l l be subjected to a t e s t pressure not l e s s than 
the greater of -

( i ) 2 times the working pressure r e q u i r e d t o r a i s e the rated 
load at rated speed; and 

( i i ) 1.6 times the pressure at which the r e l i e f v a l v e i s set to 
by-pass. 

The t e s t pressure s h a l l hold f o r not l e s s than 30 min without 
f a i l u r e of any part or e x t e r n a l leakage, except f o r s l i g h t 
leakages at glands. 

(d) Where such leakage appears e x c e s s i v e , a f u r t h e r t e s t s h a l l be 
c a r r i e d out by p l a c i n g the f u l l y loaded l i f t car at the top 
l a n d i n g . While the o i l i s c o o l enough to prevent o i l volume 
changes due to temperature e f f e c t s , the downward car movement 
during a 4-hour te s t p e r i o d s h a l l be not more than 13 mm. 

(e) Flow r e s t r i c t i o n v a l v e t e s t i n accordance w i t h the requirements of 
Rule 36.5. 
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SECTION 70 - ROUTINE INSPECTION, ADJUSTMENT AND TESTING OF 
SAFETY GEAR 

70.1 P e r i o d i c I n s p e c t i o n and Tests 

70.1.1 Frequency. Governors and s a f e t y gear s h a l l be inspected, 
adjusted, and tes t e d i n accordance w i t h t h i s S e c t i o n at peri o d s not more 
than three years. 

70.1.2 Governors. Governors s h a l l be cleaned down, l u b r i c a t e d . 
Inspected, adjusted where necessary, and operated by hand to ensure that a l l 
p a r t s operate f r e e l y and c o r r e c t l y and are without excessive wear. The 
mechanical t r i p p i n g speed f o r the governor and the speed at which the 
governor overspeed switches operate s h a l l be determined. This may be done 
by d r i v i n g the governor by hand or by a motor-driven device w i t h gradual 
a c c e l e r a t i o n to the req u i r e d speed. Adjustments s h a l l be made as re q u i r e d . 
Where adjustment i n v o l v e s the breaking of a s e a l , the s e a l s h a l l be replaced. 

70.1.3 I n s p e c t i o n and Adjustment of Safety Gear. The s a f e t y gear s h a l l 
be cleaned down, l u b r i c a t e d , i n s p e c t e d , adjusted, and te s t e d where necessary 
to ensure that i t I s i n s a t i s f a c t o r y working c o n d i t i o n and that there I s 
adequate clearance, between each g r i p p i n g member and I t s a s s o c i a t e d guide 
r a i l when the s a f e t y gear i s In the unoperated c o n d i t i o n . 

70.1.4 Test f o r Type A Safety Gear. Type A s a f e t y gear s h a l l be t e s t e d 
i n accordance w i t h Rule 67.3, except that the car s h a l l be without load and 
s h a l l descend at the slowest o p e r a t i n g speed. The governor, where provided, 
s h a l l be t r i p p e d by hand. The s a f e t y gear s h a l l stop the car i n a very 
short d i s t a n c e without s i g n i f i c a n t s l i d e . 

70.1.5 Test f o r Types B, C, and D Saf e t y Gear. Types B, C, and D s a f e t y 
gear s h a l l be operated by t r i p p i n g the governor by hand w i t h the car 
unloaded and descending at the slowest o p e r a t i n g speed. The s a f e t y gear 
s h a l l stop the car promptly. The stopping d i s t a n c e i s not re q u i r e d to 
comply w i t h the minimum stopping d i s t a n c e nominated i n Rule 29.4. 

70.2 Tests F o l l o w i n g Any A l t e r a t i o n A f f e c t i n g Safety Gear 

70.2.1 General. Where a l i f t i s modified i n such a way as w i l l a f f e c t 
the performance of the s a f e t y gear, the governor and s a f e t y gear s h a l l be 
test e d and s h a l l pass the relevant t e s t s d e t a i l e d i n Rules 70.2.2 and 
70.2.3. Such m o d i f i c a t i o n s Include increase of rated load, a l t e r a t i o n of 
car i n v o l v i n g an increase i n i t s dead weight, a l t e r a t i o n or replacement of 
sa f e t y gear, and replacement of guide r a i l s . 

70.2.2 Governors. Governors, where provided, s h a l l be cleaned down, 
inspected, adjusted, and te s t e d i n accordance w i t h Rule 70.1.2. 

70.2.3 Sa f e t y Gear. 

70.2.3.1 I n s p e c t i o n and Adjustment. The s a f e t y gear s h a l l be cleaned 
down, inspected, l u b r i c a t e d , and adjusted i n accordance w i t h Rule 70.1.3. 
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70.2.3.2 Tests. The s a f e t y gear s h a l l be tested w i t h r a t e d load i n the 
car i n accordance w i t h S e c t i o n 67, except that stopping d i s t a n c e s s h a l l 
comply w i t h standards or r e g u l a t i o n s a p p l y i n g when the l i f t was i n s t a l l e d . 

SECTION 71 - R E Q U I R E M E N T S F O R L I F T S O N 
A C C E S S R O U T E S F O R P E O P L E W I T H 
DISABILITIES 

71.1 Levelling 
Under all conditions of loading the levelling 
accuracy of the lift car shall be ± 20 mm. 

71.2 Lift car size 
The minimum interior d imensions of the lift 
car shall be 1400 x 1400 mm. 

71.3 Car and landing doors 

C a r and landing doors shal l be power 
o p e r a t e d a n d f i t ted wi th p a s s e n g e r 
protective dev ices and de layed c losing 
complying with Rule 23.6.1. The doors 
shall remain open for at least 5 seconds 
before they start to c lose. 

Comment: 

The time necessary tor the doors to stay iuliy open to 
safeguard people with disabilities depends on a number 
of factors including • 

notification method of lift arrival. 

distance from call button to the lift. 

number and configuration of lifts 

type of passenger protective devices. 

Alternative solutions with different delay times may be 
acceptable, provided it can be demonstrated that 
people with disabilities have sufficient time to move 
into the lift car without being struck by the closing 
doors. 

71.3.2 The doors shal l provide a m in imum 
opening width of 900 mm. 

71.3.3 T h e d o o r s s h a l l be c l e a r l y c o l o u r 
contrasted with their surroundings. 

71.4 Lift con t ro l s 

71.4.1 All controls shall be located within a height 
o* 900 mm and 1500 mm from the floor level. An 
acceptable iayout for a control panel inside the lift 
car is shown in Figure 1. 

71.4.2 Cal l and control buttons shall have: 

(a) A positive movement on actuation, and 

(b) A width or diameter of at least 20 mm. 



M E C H A N I C A L INSTALLATIONS F O R A C C E S S 
P A S S E N G E R C A R R Y I N G LIFTS A C C E P T A B L E SOLUTION D2/AS1 

71.4.3 Control buttons shal l have raised or 
indented designations immediately to the left of 
the button. These designations shal l be as shown 
on Figure 1 and shal l be at least 15 mm high. 

71.4.4 Cal l buttons shall have a tactile distinction 
from the wall or faceplate in which they are 
posit ioned. 

71.5 Lift indicators 

71.5.1 Each landing shal l have: 

(a) A 'lift coming ' or 'call accepted ' indicator, and 

(b) Audible and visual s ignals notifying the arrival 
of the lift and it's direction of travel. 

71.5.2 A n acceptable audible s ignaHstwo. gongs 
for downward travel and one gong for upward 

travel. An acceptable visual signal is an illuminated 
arrow. 

71.5.3 Inside the lift car a position indicator shal l 
be fitted in a location easi ly read by passengers 
facing the main doorway. 

71.5.4 Except where audible notification is g iven, 
raised, tactile numbers shal l be provided oh the 
leading edge of the landing doors to adv ise of floor 
level. These numbers shall be posit ioned between 
900 mm and 1500 mm above floor level and be at 
least 20 mm high. 

71.6 Handrails 

71.6.1 Handrails shall be provided on ail wal ls 
except those with doors. The handrai ls shal l 
comply with D1 /AS1 , Paragraph 6.0. 

Figure 1: Control panel for passenger carrying lifts 
Paragraph 2.0 (Rule 71.4) 
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