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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity assessment, 
as well as information about ISO’s adherence to the World Trade Organization (WTO) principles in the 
Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html.

The committee responsible for this document is ISO/TC 178, Lifts, escalators and moving walks.

A list of all parts in the ISO 22559 series can be found on the ISO website.
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Introduction

This document has been developed as a step towards the convergence of key requirements in the major 
world-wide lift codes and also the updating of ISO/TR 11071 (all parts).

ISO/TR 11071 (all parts) represents a comprehensive comparison of the major lift prescriptive safety 
standards in use at the time of publication. Since that time, there has been considerable harmonization 
and rationalization of various standards with the result that there are currently three major sets of 
prescriptive safety requirements in extensive use. These are the CEN EN 81 series of standards, the 
ASME A17 series/CSA B44 of standards, and the JIS TS A 0028-1 and the Building Standard Law of 
Japan (BSLJ).

The goal of this document is to provide recommendations to assist national committees, when 
reviewing and revising individual standards, to initiate convergence towards harmonization of the 
technical requirements.

This document expands the list of “agreed-upon points”, with a view to facilitate convergence of key 
requirements of the documents identified above.

In order to divide the work into manageable increments and set the priorities, it was deemed 
constructive to start with requirements for door locks, buffers, governors, safeties and brakes as the 
first step towards the complete lift.

In order to expedite the convergence process, the recommendations have been prioritized to implement 
the harmonization of requirements for safety components. The priorities are ranked as follows:

a) Priority 1, where the design of safety components are directly affected;

b) Priority 2, where the design of systems or requirement language only are affected.

NOTE Priority 1 includes items that should be harmonized first as it affects the design of the components 
directly. Priority 2 includes items that should be harmonized at a later stage as it affects the system or 
language only.

The comparison of requirements in different parts of the world indicated the importance of good 
engineering practice in the implementation of standards with regard to safety. It was concluded that 
guidance on good engineering practice was necessary and it would be best to provide this guidance 
in ISO/TS 22559-2, the scope of which covers this issue. It is important that this document be read in 
conjunction with ISO/TS 22559-2.

This document was prepared by the Task Force on Convergence (TFC) and is based on information 
and input provided by the code study groups from Europe (EUCSG), North America (NACSG) and Japan 
(JPCSG). After in-depth analysis of differences and rationale, the code study groups have agreed and 
formulated actions to be implemented in the course of development or revisions of standards in their 
respective regions. Completion of those actions will result in harmonization of code requirements for 
door locks, buffers, governors, safeties and brakes and will facilitate free circulation of those safety 
components around the world.

This document is intended for use by standard writers in order to implement the prescriptive 
recommendations when developing or revising standards.
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Safety requirements for lifts (elevators) —

Part 24: 
Convergence of lift requirements

1 Scope

This document provides a comparison of the requirements for door locks, buffers, governors, safeties 
and brakes covered by the major prescriptive safety standards:

a) CEN EN 81-1:1998+A3:2009;

b) ASME A17.1-2010/CSA B44-10;

c) JIS TS A 0028-1:2011;

d) The Building Standard Law of Japan.

It also includes prescriptive recommendations to harmonize the requirements within those standards.

2 Normative references

There are no normative references in this document.

3	 Terms	and	definitions

For the purposes of this document, the terms and definitions given in ISO/TS 22559-2:2010,  
CEN EN 81-1:1998 and its amendment CEN EN 81-1:1998/Amd. A3:2009, ASME A17.1-2010/CSA B44-10 
and JIS TS A 0028-1:2011 apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

4 Comparison of CEN-ASME/CSA-Japanese standards and prescriptive 
recommendations

4.1 Door locks

Table 1 contains a comparison of door locks in the CEN-ASME/CSA-Japanese standards and prescriptive 
recommendations prepared by the TFC.

TECHNICAL REPORT ISO/TR 8100-24:2016(E)
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4.2 Buffers

Table 2 contains a comparison of buffers in the CEN-ASME/CSA-Japanese standards and prescriptive 
recommendations prepared by the TFC.

 

© ISO 2016 – All rights reserved 29

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Ta
bl

e 
2 

—
 C

on
ve

rg
en

ce
 o

f C
EN

-A
SM

E-
Ja

pa
n 

el
ev

at
or

 s
ta

nd
ar

ds
 —

 B
uf

fe
rs

Sq
 #

EN
 8

1–
1 

19
98

+A
m

d.
 A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

 a
nd

 p
ro

po
sa

ls
 fo

r 
co

nv
er

ge
nc

e

10
.3

.3
   E

ne
rg

y 
ac

cu
m

ul
at

io
n 

ty
pe

 b
uf

fe
rs

, w
it

h 
lin

e-
ar

 a
nd

 n
on

lin
ea

r c
ha

ra
ct

er
is

tic
s, 

sh
al

l o
nl

y 
be

 u
se

d 
if 

th
e 

ra
te

d 
sp

ee
d 

of
 th

e 
lif

t d
oe

s n
ot

 e
xc

ee
d 

1 
m

/s
.

2.
22

.1
.1

.1
   S

pr
in

g 
bu

ffe
rs

 o
r t

he
ir

 e
qu

iv
al

en
t 

sh
al

l b
e 

pe
rm

it
te

d 
to

 b
e 

us
ed

 w
he

re
 th

e 
ra

te
d 

sp
ee

d 
is

 n
ot

 in
 e

xc
es

s o
f 1

 m
/s

 (2
00

 ft
/m

in
). 

 
N

on
lin

ea
r t

yp
e 

no
t c

ov
er

ed
.

Sa
m

e 
as

 E
N

 8
1–

1 
fo

r l
in

ea
r. 

 
N

on
lin

ea
r c

ha
ra

c-
te

ri
st

ic
s a

pp
ly

 le
ss

 
th

an
 0

,5
 m

/s
.

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r a

do
pt

io
n 

of
 la

ng
ua

ge
 in

 
EN

 8
1–

1:
19

98
, 1

0.
3.

3 
pe

rt
ai

ni
ng

 o
nl

y 
to

 li
ne

ar
 b

uf
f-

er
 re

qu
ir

em
en

ts
. E

qu
iv

al
en

t t
yp

es
 to

 b
e 

re
ta

in
ed

.

10
.3

.5
   E

ne
rg

y 
di

ss
ip

at
io

n 
ty

pe
 b

uf
fe

rs
 c

an
 b

e 
us

ed
 

w
ha

te
ve

r t
he

 ra
te

d 
sp

ee
d 

of
 th

e 
lif

t.
2.

22
.1

.1
.2

   O
il 

bu
ffe

rs
 o

r t
he

ir
 e

qu
iv

al
en

t 
sh

al
l b

e 
us

ed
 w

he
re

 th
e 

ra
te

d 
sp

ee
d 

is
 in

 
ex

ce
ss

 o
f 1

 m
/s

 (2
00

 ft
/m

in
).

Sa
m

e 
as

 E
N

 8
1–

1
Pr

op
os

al
: S

ta
nd

ar
ds

 w
ri

ti
ng

 b
od

ie
s t

o 
co

ns
id

er
 

ad
op

ti
ng

 th
e 

fo
llo

w
in

g 
pr

op
os

ed
 re

qu
ir

em
en

ts
:  

Pr
io

ri
ty

 2
 —

 C
on

si
de

r a
do

pt
io

n 
of

 la
ng

ua
ge

 in
 

EN
 8

1–
1:

19
98

, 1
0.

3.
5 

pe
rt

ai
ni

ng
 o

nl
y 

to
 li

ne
ar

 b
uf

f-
er

 re
qu

ir
em

en
ts

. E
qu

iv
al

en
t t

yp
es

 to
 b

e 
re

ta
in

ed
.

N
O

T 
in

 E
N

 8
1–

1
2.

22
.4

.7
.2

   A
 ty

pe
 te

st
 o

n 
an

 o
il 

bu
ffe

r s
ha

ll 
be

 p
er

m
it

te
d 

to
 b

e 
ac

ce
pt

ab
le

 fo
r s

im
ila

rl
y 

de
si

gn
ed

 b
uf

fe
rs

, p
ro

vi
de

d 
th

at
 th

e 
lo

ng
es

t 
st

ro
ke

 o
f t

he
 ty

pe
 is

 s
ub

je
ct

ed
 to

 th
e 

ty
pe

 
te

st
; a

nd
 th

e 
lo

ad
 ra

ng
e 

of
 th

e 
bu

ffe
r i

s w
it

hi
n 

th
e 

m
ax

im
um

 a
nd

 m
in

im
um

 ra
ng

e 
fo

r t
he

 o
il 

po
rt

in
gs

 o
f t

he
 g

iv
en

 b
uf

fe
r.

N
O

T 
in

 JI
S

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 1

 —
 C

on
si

de
r a

dd
in

g 
re

qu
ir

em
en

ts
 s

im
ila

r 
to

 2
.2

2.
4.

7.
2.

10
.4

.1
   E

ne
rg

y 
ac

cu
m

ul
at

io
n 

ty
pe

 b
uf

fe
rs

  
10

.4
.1

.1
   B

uf
fe

rs
 w

it
h 

li
ne

ar
 c

ha
ra

ct
er

is
ti

cs
  

10
.4

.1
.1

.1
   T

he
 to

ta
l p

os
si

bl
e 

st
ro

ke
 o

f t
he

 b
uf

fe
rs

 
sh

al
l b

e 
at

 le
as

t e
qu

al
 to

 tw
ic

e 
th

e 
gr

av
it

y 
st

op
pi

ng
 

di
st

an
ce

 c
or

re
sp

on
di

ng
 to

 1
15

 %
 o

f t
he

 ra
te

d 
sp

ee
d 

(0
,1

35
 v

2 )
, t

he
 s

tr
ok

e 
be

in
g 

ex
pr

es
se

d 
in

 m
et

re
s.

 
H

ow
ev

er
, t

he
 s

tr
ok

e 
sh

al
l n

ot
 b

e 
le

ss
 th

an
 6

5 
m

m
.  

N
ot

e 
7:

2
1
1
5

2

2
⋅ (

)
⋅,

v

g n
 =

 0
,1

34
 8

 v
2  r

ou
nd

ed
 to

 0
,1

35
 v

2 .

2.
22

.3
   S

pr
in

g 
B

uf
fe

rs
  

2.
22

.3
.1

   S
tr

ok
e.

 T
he

 s
tr

ok
e 

of
 th

e 
bu

ff
er

 
sp

ri
ng

, a
s m

ar
ke

d 
on

 it
s m

ar
ki

ng
 p

la
te

, s
ha

ll 
be

 e
qu

al
 to

 o
r g

re
at

er
 th

an
 th

e 
va

lu
e 

sp
ec

ifi
ed

 
in

 T
ab

le
 2

.2
2.

3.
1.

Ta
bl

e 
2.

22
.3

.1
 M

in
im

um
 S

pr
in

g 
B

uf
fe

r 
St

ro
ke

Sa
m

e 
as

 E
N

 8
1–

1
Pr

op
os

al
: S

ta
nd

ar
ds

 w
ri

ti
ng

 b
od

ie
s t

o 
co

ns
id

er
 

ad
op

ti
ng

 th
e 

fo
llo

w
in

g 
pr

op
os

ed
 re

qu
ir

em
en

ts
:  

Pr
io

ri
ty

 1
 —

 R
ev

ie
w

 m
in

im
um

 v
al

ue
 o

f s
tr

ok
e 

ba
se

d 
on

 A
SM

E 
A1

7.
1/

CS
A 

B4
4.

 C
on

si
de

r a
do

pt
io

n 
of

 E
N

 8
1–

1 
lin

ea
r p

ri
nc

ip
le

.  
Co

ns
id

er
 b

uf
fe

r s
tr

ok
e 

m
in

im
um

 e
qu

iv
al

en
t t

o 
AS

M
E 

A1
7.

1/
CS

A 
B4

4 
or

 E
N

 8
1–

1,
 a

nd
 li

ne
ar

 fo
rm

u-
la

 a
cc

or
di

ng
 to

 E
N

 8
1–

1.
  

Fo
r i

nf
or

m
at

io
n,

 se
e 

 
IS

O/
TR

 1
10

71
:2

00
4,

 F
ig

ur
e 

A
.2

.
Ra

te
d 

Ca
r S

pe
ed

 (m
/s

)
M

in
im

um
 S

tr
ok

e 
(m

m
)

0,
5 

or
 le

ss
38

0,
51

 to
 0

,7
5

63

0,
76

 to
 1

,0
0

10
0

10
.4

.1
.1

.2
   B

uf
fe

rs
 sh

al
l b

e 
de

si
gn

ed
 to

 c
ov

er
 th

e 
st

ro
ke

 d
ef

in
ed

 in
 1

0.
4.

1.
1.

1 
un

de
r a

 s
ta

tic
 lo

ad
 o

f 
be

tw
ee

n 
2,

5 
ti

m
es

 a
nd

 4
 ti

m
es

 th
e 

su
m

 o
f t

he
 m

as
s 

of
 th

e 
ca

r a
nd

 it
s r

at
ed

 lo
ad

 (o
r t

he
 m

as
s o

f t
he

 
co

un
te

rw
ei

gh
t)

.

2.
22

.3
.2

   L
oa

d 
R

at
in

g 
 

2.
22

.3
.2

.1
   B

uf
fe

rs
 fo

r c
ar

s a
nd

 c
ou

nt
er

-
w

ei
gh

ts
 sh

al
l b

e 
ca

pa
bl

e 
of

 s
up

po
rt

in
g,

 w
it

h-
ou

t b
ei

ng
 c

om
pr

es
se

d 
so

lid
 o

r t
o 

a 
fi

xe
d 

st
op

, 
a 

st
at

ic
 lo

ad
 h

av
in

g 
a 

m
in

im
um

 o
f 2

 ti
m

es
 th

e 
to

ta
l w

ei
gh

t o
f: 

 
(a

)  
 th

e 
ca

r a
nd

 it
s r

at
ed

 lo
ad

 fo
r c

ar
 b

uf
fe

rs
;  

(b
)  

 th
e 

co
un

te
rw

ei
gh

t f
or

 c
ou

nt
er

w
ei

gh
t 

bu
ffe

rs
  

2.
22

.3
.2

.2
 B

uf
fe

rs
 fo

r c
ar

s a
nd

 c
ou

nt
er

-
w

ei
gh

ts
 sh

al
l b

e 
co

m
pr

es
se

d 
so

lid
 o

r t
o 

a 
fi

xe
d 

st
op

 w
it

h 
a 

st
at

ic
 lo

ad
 o

f t
hr

ee
 ti

m
es

 th
e 

w
ei

gh
t o

f: 
 

(a
)  

 th
e 

ca
r a

nd
 it

s r
at

ed
 lo

ad
 fo

r c
ar

 b
uf

fe
rs

;  
(b

)  
 th

e 
co

un
te

rw
ei

gh
t f

or
 c

ou
nt

er
w

ei
gh

t 
bu

ffe
rs

.

Sa
m

e 
as

 E
N

 8
1–

1
Pr

op
os

al
: S

ta
nd

ar
ds

 w
ri

ti
ng

 b
od

ie
s t

o 
co

ns
id

er
 

ad
op

ti
ng

 th
e 

fo
llo

w
in

g 
pr

op
os

ed
 re

qu
ir

em
en

ts
:  

Pr
io

ri
ty

 1
 —

 R
ev

ie
w

 re
as

on
 fo

r m
ax

im
um

 a
nd

 
m

in
im

um
 v

al
ue

s o
f s

ta
tic

 lo
ad

s.

Co
ns

id
er

 h
ar

m
on

iz
at

io
n 

of
 v

al
ue

s.

30 © ISO 2016 – All rights reserved

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
 #

EN
 8

1–
1 

19
98

+A
m

d.
 A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

 a
nd

 p
ro

po
sa

ls
 fo

r 
co

nv
er

ge
nc

e

N
O

T 
in

 E
N

 8
1–

1
2.

22
.3

.3
   M

ar
ki

ng
 P

la
te

s.
 E

ac
h 

sp
ri

ng
 

bu
ffe

r s
ha

ll 
be

 p
ro

vi
de

d 
w

it
h 

a 
m

ar
ki

ng
 p

la
te

 
sh

ow
in

g 
it

s l
oa

d 
ra

ti
ng

 a
nd

 s
tr

ok
e 

an
d 

th
e 

nu
m

be
r o

f s
pr

in
gs

. W
he

re
 th

e 
sp

ri
ng

s a
re

 
re

m
ov

ab
le

, e
ac

h 
sp

ri
ng

 sh
al

l b
e 

id
en

ti
fie

d,
 a

nd
 

th
e 

as
se

m
bl

y 
m

ar
ki

ng
 p

la
te

 sh
al

l i
nd

ic
at

e 
th

is
 

id
en

ti
fic

at
io

n.
 M

ar
ki

ng
s s

ha
ll 

be
 m

ad
e 

in
 a

 
pe

rm
an

en
t a

nd
 le

gi
bl

e 
m

an
ne

r.

N
O

T 
in

 JI
S

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r m

ar
ki

ng
 re

qu
ir

em
en

ts
 b

as
ed

 
on

 A
SM

E 
A1

7.
1/

CS
A 

B4
4

10
.4

.1
.2

   B
uf

fe
rs

 w
it

h 
no

nl
in

ea
r 

ch
ar

ac
te

ri
st

ic
s 

 
10

.4
.1

.2
.1

   E
ne

rg
y 

ac
cu

m
ul

at
io

n 
ty

pe
 b

uf
fe

rs
 w

it
h 

no
nl

in
ea

r c
ha

ra
ct

er
is

tic
s s

ha
ll 

fu
lfi

l t
he

 fo
llo

w
in

g 
re

qu
ir

em
en

ts
:  

a)
   h

it
ti

ng
 th

e 
ca

r b
uf

fe
r w

it
h 

ra
te

d 
lo

ad
 in

 th
e 

ca
r, 

in
 c

as
e 

of
 fr

ee
 fa

ll 
w

it
h 

a 
sp

ee
d 

of
 1

15
 %

 o
f t

he
 ra

te
d 

sp
ee

d,
 th

e 
av

er
ag

e 
re

ta
rd

at
io

n 
sh

al
l n

ot
 b

e 
m

or
e 

th
an

 1
 g

n;
  

b)
   r

et
ar

da
tio

n 
of

 m
or

e 
th

an
 2

,5
 g

n s
ha

ll 
no

t b
e 

lo
ng

er
 th

an
 0

,0
4 

s;
  

c)
   t

he
 re

tu
rn

 s
pe

ed
 o

f t
he

 c
ar

 sh
al

l n
ot

 e
xc

ee
d 

1 
m

/s
;  

d)
   t

he
re

 sh
al

l b
e 

no
 p

er
m

an
en

t d
ef

or
m

at
io

n 
af

te
r 

ac
tu

at
io

n.

10
.4

.1
.2

.2
   T

he
 te

rm
 “f

ul
ly

 c
om

pr
es

se
d”

, m
en

tio
ne

d 
in

 5
.7

.1
.1

, 5
.7

.1
.2

, 5
.7

.2
.2

, 5
.7

.2
.3

 a
nd

 5
.7

.3
.3

 m
ea

ns
 a

 
co

m
pr

es
si

on
 o

f 9
0 

%
 o

f t
he

 in
st

al
le

d 
bu

ff
er

 h
ei

gh
t.

2.
22

.2
   S

ol
id

 B
um

pe
rs

  
So

lid
 b

um
pe

rs
, w

he
re

 p
er

m
it

te
d,

 sh
al

l b
e 

m
ad

e 
of

 w
oo

d 
or

 o
th

er
 s

ui
ta

bl
y 

re
si

lie
nt

 
m

at
er

ia
l o

f s
uf

fic
ie

nt
 s

tr
en

gt
h 

to
 w

it
hs

ta
nd

 
w

it
ho

ut
 fa

ilu
re

 th
e 

im
pa

ct
 o

f t
he

 c
ar

 w
it

h 
ra

te
d 

lo
ad

, o
r t

he
 c

ou
nt

er
w

ei
gh

t, 
de

sc
en

di
ng

 
at

 g
ov

er
no

r t
ri

pp
in

g 
sp

ee
d.

 T
he

 m
at

er
ia

l u
se

d 
sh

al
l b

e 
of

 a
 ty

pe
 th

at
 w

ill
 re

si
st

 d
et

er
io

ra
tio

n 
or

 b
e 

so
 tr

ea
te

d 
as

 to
 re

si
st

 d
et

er
io

ra
tio

n.

SE
CT

IO
N

 2
.6

 P
RO

T
EC

T
IO

N
 O

F 
SP

AC
E 

BE
LO

W
 H

O
lS

T
W

AY
S 

 
2.

6.
1 

  W
he

re
 th

e 
sp

ac
e 

is
 u

nd
er

ne
at

h 
th

e 
co

un
te

rw
ei

gh
t a

nd
/o

r i
ts

 g
ui

de
s  

(a
)  

 …
…

…
 

(b
)  

 s
pr

in
g 

bu
ffe

rs
, i

f u
se

d,
 sh

al
l c

on
fo

rm
 to

 
2.

22
, e

xc
ep

t t
ha

t t
he

y 
sh

al
l n

ot
 b

e 
fu

lly
 c

om
-

pr
es

se
d 

w
he

n 
st

ru
ck

 b
y 

th
e 

co
un

te
rw

ei
gh

t a
t 

th
e 

fo
llo

w
in

g 
sp

ee
ds

 (s
ee

 2
.1

.2
.3

):

Sa
m

e 
as

 E
N

 8
1–

1
Pr

op
os

al
: S

ta
nd

ar
ds

 w
ri

ti
ng

 b
od

ie
s t

o 
co

ns
id

er
 

ad
op

ti
ng

 th
e 

fo
llo

w
in

g 
pr

op
os

ed
 re

qu
ir

em
en

ts
:  

Pr
io

ri
ty

 1
 —

 C
on

si
de

r a
dd

in
g 

re
qu

ir
em

en
ts

 s
im

ila
r 

to
 1

0.
4.

1.
2.

1.

(1
)  

 a
t g

ov
er

no
r t

ri
pp

in
g 

sp
ee

d 
w

he
re

 th
e 

co
un

te
rw

ei
gh

t s
af

et
y 

is
 g

ov
er

no
r o

pe
ra

te
d,

 o
r  

(2
)  

 1
25

 %
 o

f t
he

 ra
te

d 
sp

ee
d 

w
he

re
 th

e 
co

un
-

te
rw

ei
gh

t s
af

et
y 

is
 n

ot
 g

ov
er

no
r o

pe
ra

te
d.

  
2.

6.
2 

  W
he

re
 th

e 
sp

ac
e 

is
 u

nd
er

ne
at

h 
th

e 
ca

r 
an

d/
or

 it
s g

ui
de

s a
nd

 if
 s

pr
in

g 
bu

ffe
rs

 a
re

 
us

ed
, t

he
y 

sh
al

l b
e 

so
 d

es
ig

ne
d 

an
d 

in
st

al
le

d 
th

at
 th

ey
 w

ill
 n

ot
 b

e 
fu

lly
 c

om
pr

es
se

d 
so

lid
 o

r 
to

 a
 fi

xe
d 

st
op

 w
he

n 
st

ru
ck

 b
y 

th
e 

ca
r w

it
h 

it
s 

ra
te

d 
lo

ad
 a

t t
he

 g
ov

er
no

r t
ri

pp
in

g 
sp

ee
d 

(s
ee

 
2.

1.
2.

3)
.

Ta
bl

e 
2 

(c
on

tin
ue

d)

© ISO 2016 – All rights reserved 31

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
 #

EN
 8

1–
1 

19
98

+A
m

d.
 A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

 a
nd

 p
ro

po
sa

ls
 fo

r 
co

nv
er

ge
nc

e

10
.4

.3
.4

   T
he

 n
or

m
al

 o
pe

ra
tio

n 
of

 th
e 

lif
t s

ha
ll 

de
pe

nd
 o

n 
th

e 
re

tu
rn

 o
f t

he
 b

uf
fe

rs
 to

 th
ei

r n
or

m
al

 
ex

te
nd

ed
 p

os
it

io
n 

af
te

r o
pe

ra
tio

n.
 T

he
 d

ev
ic

e 
fo

r 
ch

ec
ki

ng
 th

is
 sh

al
l b

e 
an

 e
le

ct
ri

c s
af

et
y 

de
vi

ce
 in

 
co

nf
or

m
it

y 
w

it
h1

4.
1.

2.

2.
22

.4
.5

   P
lu

ng
er

 R
et

ur
n 

R
eq

ui
re

m
en

ts
. O

il 
bu

ffe
rs

 sh
al

l b
e 

so
 d

es
ig

ne
d 

th
at

:  
(a

)  
 th

e 
bu

ffe
r p

lu
ng

er
 o

f g
ra

vi
ty

-r
et

ur
n 

an
d 

sp
ri

ng
-r

et
ur

n-
ty

pe
 o

il 
bu

ffe
rs

, w
he

n 
th

e 
bu

ff-
er

 is
 fi

lle
d 

w
it

h 
oi

l s
ha

ll,
 w

he
n 

re
le

as
ed

 a
ft

er
 

fu
ll 

co
m

pr
es

si
on

, r
et

ur
n 

to
 it

s f
ul

ly
 e

xt
en

de
d 

po
si

tio
n 

w
it

hi
n 

90
 s;

  
(c

)  
 g

as
 s

pr
in

g-
re

tu
rn

 o
il 

bu
ffe

rs
 sh

al
l b

e 
pr

o-
vi

de
d 

w
it

h 
a 

sw
itc

h 
co

nf
or

m
in

g 
to

 2
.2

6.
2.

22
 

th
at

 sh
al

l b
e 

ac
tu

at
ed

 if
 th

e 
pl

un
ge

r i
s n

ot
 

w
it

hi
n 

13
 m

m
 (0

.5
 in

.) 
of

 th
e 

fu
lly

 e
xt

en
de

d 
po

si
tio

n;
  

(b
)  

 th
e 

pl
un

ge
r o

f a
 s

pr
in

g-
re

tu
rn

-t
yp

e 
oi

l 
bu

ffe
r w

it
h 

a 
20

 k
g 

(4
4 

lb
) w

ei
gh

t r
es

ti
ng

 o
n 

it 
sh

al
l, 

w
he

n 
re

le
as

ed
 a

ft
er

 b
ei

ng
 d

ep
re

ss
ed

 
50

 m
m

 (2
 in

.),
 re

tu
rn

 to
 th

e 
fu

lly
 e

xt
en

de
d 

po
si

tio
n 

w
it

hi
n 

30
 s

.

N
O

T 
in

 JI
S

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r r

eq
ui

re
m

en
t s

im
ila

r t
o 

10
.4

.3
.4

 a
s a

n 
al

te
rn

at
iv

e 
to

 re
ly

in
g 

on
ly

 u
po

n 
pe

ri
od

ic
 te

st
in

g.

10
.4

.3
.5

   B
uf

fe
rs

, i
f h

yd
ra

ul
ic

, s
ha

ll 
be

 so
 c

on
st

ru
ct

-
ed

 th
at

 th
e 

flu
id

 le
ve

l c
an

 e
as

ily
 b

e 
ch

ec
ke

d.
2.

22
.4

.6
   M

ea
ns

 fo
r 

D
et

er
m

in
in

g 
O

il 
Le

ve
l. 

O
il 

bu
ffe

rs
 sh

al
l b

e 
pr

ov
id

ed
 w

it
h 

m
ea

ns
 fo

r 
de

te
rm

in
in

g 
th

at
 th

e 
oi

l l
ev

el
 is

 w
it

hi
n 

th
e 

m
ax

im
um

 a
nd

 m
in

im
um

 a
llo

w
ab

le
 li

m
it

s. 
Gl

as
s s

ig
ht

 g
au

ge
s s

ha
ll 

no
t b

e 
us

ed
.

Sa
m

e 
as

 E
N

 8
1–

1
Pr

op
os

al
: S

ta
nd

ar
ds

 w
ri

ti
ng

 b
od

ie
s t

o 
co

ns
id

er
 

ad
op

ti
ng

 th
e 

fo
llo

w
in

g 
pr

op
os

ed
 re

qu
ir

em
en

ts
:  

Pr
io

ri
ty

 1
 —

 C
on

si
de

r p
er

m
it

ti
ng

 g
la

ss
 s

ig
ht

 g
au

g-
es

 o
n 

bu
ffe

r

N
O

T 
in

 E
N

 8
1–

1
2.

22
.4

.9
   B

uf
fe

r 
O

il 
R

eq
ui

re
m

en
ts

.  
O

ils
 u

se
d 

in
 o

il 
bu

ff
er

s s
ha

ll 
ha

ve
 a

 p
ou

r 
po

in
t o

f −
18

°C
 (0

°F
), 

or
 lo

w
er

, a
s d

ef
in

ed
 in

 
AS

TM
 D

 9
7,

 a
nd

 a
 v

is
co

si
ty

 in
de

x 
of

 7
5,

 o
r 

hi
gh

er
, a

s d
ef

in
ed

 in
 A

ST
M

 D
 2

27
0.

N
ot

 in
 JI

S
Pr

op
os

al
: S

ta
nd

ar
ds

 w
ri

ti
ng

 b
od

ie
s t

o 
co

ns
id

er
 

ad
op

ti
ng

 th
e 

fo
llo

w
in

g 
pr

op
os

ed
 re

qu
ir

em
en

ts
:  

Pr
io

ri
ty

 2
 —

 C
on

si
de

r p
er

fo
rm

an
ce

 re
qu

ir
em

en
t 

fo
r b

uf
fe

r f
lu

id
 (s

ee
 E

N
 8

1–
1 

F5
.4

.2
 f 

an
d 

g)
.

N
O

T 
in

 E
N

 8
1–

1
2.

22
.4

.1
0.

3 
  W

he
n 

co
m

pe
ns

at
in

g 
ro

pe
 ti

e-
do

w
n 

is
 p

re
se

nt
, t

he
 in

cr
ea

se
 in

 lo
ad

 sh
al

l b
e 

ta
ke

n 
in

to
 a

cc
ou

nt
 (s

ee
 2

.2
1.

4.
2)

.

N
ot

 in
 JI

S
Pr

op
os

al
: S

ta
nd

ar
ds

 w
ri

ti
ng

 b
od

ie
s t

o 
co

ns
id

er
 

ad
op

ti
ng

 th
e 

fo
llo

w
in

g 
pr

op
os

ed
 re

qu
ir

em
en

ts
:  

Pr
io

ri
ty

 2
 —

 C
on

si
de

r a
dd

in
g 

gu
id

an
ce

 a
s p

er
 

AS
M

E 
A1

7.
1-

20
10

/C
SA

 B
44

-1
0,

 2
.2

2.
4.

10
.3

.

Ta
bl

e 
2 

(c
on

tin
ue

d)

32 © ISO 2016 – All rights reserved

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
 #

EN
 8

1–
1 

19
98

+A
m

d.
 A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

 a
nd

 p
ro

po
sa

ls
 fo

r 
co

nv
er

ge
nc

e

N
O

T 
in

 E
N

 8
1–

1 
 

In
 th

e 
ca

se
 o

f h
yd

ra
ul

ic
 b

uf
fe

rs
, t

he
 g

ra
du

at
io

n 
(o

pe
ni

ng
s f

or
 th

e 
pa

ss
ag

e 
of

 th
e 

liq
ui

d)
, i

n 
pa

rt
ic

u-
la

r, 
sh

al
l b

e 
sh

ow
n 

as
 a

 fu
nc

tio
n 

of
 th

e 
st

ro
ke

 o
f t

he
 

bu
ffe

r;
  

b)
   s

pe
ci

fic
at

io
ns

 fo
r t

he
 li

qu
id

 u
se

d.

2.
22

.4
.1

1 
  B

uf
fe

r 
M

ar
ki

ng
 P

la
te

. E
ve

ry
 

in
st

al
le

d 
oi

l b
uf

fe
r s

ha
ll 

ha
ve

 p
er

m
an

en
tl

y 
at

ta
ch

ed
 th

er
et

o 
a 

m
et

al
 p

la
te

, m
ar

ke
d 

by
 

th
e 

m
an

uf
ac

tu
re

r i
n 

a 
le

gi
bl

e 
an

d 
pe

rm
an

en
t 

m
an

ne
r, 

in
di

ca
ti

ng
:  

(a
)  

 th
e 

m
ax

im
um

 a
nd

 m
in

im
um

 lo
ad

s a
nd

 th
e 

m
ax

im
um

 s
tr

ik
in

g 
sp

ee
ds

 fo
r w

hi
ch

 th
e 

bu
ffe

r 
ha

s b
ee

n 
ra

te
d 

fo
r u

se
 in

 c
on

fo
rm

an
ce

 w
it

h 
th

e 
re

qu
ir

em
en

ts
 in

 2
.2

2;
  

(b
)  

 th
e 

pe
rm

is
si

bl
e 

ra
ng

e 
in

 v
is

co
si

ty
 o

f t
he

 
bu

ffe
r o

il 
to

 b
e 

us
ed

, s
ta

te
d 

in
 S

ay
bo

lt 
Se

co
nd

s 
Un

iv
er

sa
l a

t 3
8°

C 
(1

00
°F

); 
 

(c
)  

 th
e 

vi
sc

os
it

y 
in

de
x 

nu
m

be
r o

f t
he

 o
il 

to
 b

e 
us

ed
;  

(d
)  

 th
e 

po
ur

 p
oi

nt
 in

 d
eg

re
es

 C
el

si
us

 (F
ah

re
n-

he
it)

 o
f t

he
 o

il 
to

 b
e 

us
ed

;  
(e

)  
 th

e 
st

ro
ke

 o
f t

he
 b

uf
fe

r i
n 

m
m

 (i
n.

); 
 

(f
)  

 th
e 

co
m

po
si

tio
n 

of
 th

e 
ga

s, 
if 

us
ed

;  
(g

)  
 th

e 
na

m
e,

 tr
ad

em
ar

k,
 o

r f
ile

 n
um

be
r b

y 
w

hi
ch

 th
e 

or
ga

ni
za

tio
n 

th
at

 m
an

uf
ac

tu
re

d 
th

e 
pr

od
uc

t c
an

 b
e 

id
en

ti
fie

d;
  

(h
)  

 th
e 

ce
rt

ifi
ca

tio
n 

m
ar

ki
ng

 in
 a

cc
or

da
nc

e 
w

it
h 

8.
3.

1.

Sa
m

e 
as

 E
N

 8
1–

1
Pr

op
os

al
: S

ta
nd

ar
ds

 w
ri

ti
ng

 b
od

ie
s t

o 
co

ns
id

er
 

ad
op

ti
ng

 th
e 

fo
llo

w
in

g 
pr

op
os

ed
 re

qu
ir

em
en

ts
:  

Pr
io

ri
ty

 1
 —

 C
on

si
de

r a
dd

in
g 

re
qu

ir
em

en
ts

 s
im

ila
r 

to
 2

.2
2.

4.
11

 (i
.e

. b
uf

fe
r m

ar
ki

ng
 p

la
te

 in
cl

ud
in

g 
lo

ad
 a

nd
 s

tr
ik

in
g 

sp
ee

d 
ra

ng
e,

 fl
ui

d 
sp

ec
ifi

ca
tio

n 
an

d 
ga

s s
pe

ci
fic

at
io

n 
if 

re
fil

la
bl

e 
ga

s r
et

ur
n 

ty
pe

 
bu

ffe
r)

.

F.
5.

2 
  S

am
pl

es
 to

 b
e 

su
bm

it
te

d 
 

Th
e 

fo
llo

w
in

g 
sh

al
l b

e 
su

bm
it

te
d 

to
 th

e 
la

bo
ra

to
ry

:  
a)

   o
ne

 b
uf

fe
r;

  
b)

   i
n 

th
e 

ca
se

 o
f h

yd
ra

ul
ic

 b
uf

fe
rs

, t
he

 n
ec

es
sa

ry
 

liq
ui

d 
se

nt
 s

ep
ar

at
el

y.

8.
3.

2.
2 

  T
es

t S
am

pl
e.

 T
es

ts
 sh

al
l b

e 
m

ad
e 

on
 

a 
bu

ffe
r o

f e
ac

h 
ty

pe
 o

r d
es

ig
n 

to
 b

e 
in

st
al

le
d.

 
Ea

ch
 b

uf
fe

r s
ha

ll 
co

nf
or

m
 to

 th
e 

do
cu

m
en

ts
 

su
bm

it
te

d 
an

d 
ha

ve
 th

e 
fo

llo
w

in
g 

oi
l p

or
ti

ng
s:

  
(a

)  
 th

e 
po

rt
in

g 
ha

vi
ng

 th
e 

ra
ng

e 
of

 th
e 

m
ax

i-
m

um
 lo

ad
s f

or
 w

hi
ch

 th
e 

bu
ffe

r i
s d

es
ig

ne
d 

 
(b

)  
 th

e 
po

rt
in

g 
ha

vi
ng

 th
e 

ra
ng

e 
of

 th
e 

m
in

i-
m

um
 lo

ad
s f

or
 w

hi
ch

 th
e 

bu
ffe

r i
s d

es
ig

ne
d

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r r

ev
is

io
n 

of
 F

.5
.2

 to
 c

la
ri

fy
 

th
at

 e
ac

h 
bu

ffe
r t

yp
e 

re
qu

ir
es

 te
st

in
g 

(i
.e

. r
ev

is
e 

(a
) 

to
 re

ad
 o

ne
 b

uf
fe

r o
f e

ac
h 

ty
pe

)

F.
5.

3.
2 

  E
ne

rg
y 

di
ss

ip
at

io
n 

bu
ff

er
s 

 
F.

5.
3.

2.
1 

  T
es

t p
ro

ce
du

re
  

Th
e 

bu
ff

er
 sh

al
l b

e 
te

st
ed

 w
it

h 
th

e 
ai

d 
of

 w
ei

gh
ts

, 
co

rr
es

po
nd

in
g 

to
 th

e 
m

in
im

um
 a

nd
 m

ax
im

um
 

m
as

se
s, 

fa
lli

ng
 in

 fr
ee

 fa
ll 

to
 re

ac
h 

at
 th

e 
m

om
en

t o
f 

im
pa

ct
 th

e 
m

ax
im

um
 s

pe
ed

 c
al

le
d 

fo
r. 

 
Th

e 
sp

ee
d 

sh
al

l b
e 

re
co

rd
ed

 a
t l

ea
st

 fr
om

 th
e 

m
o-

m
en

t o
f i

m
pa

ct
 o

f t
he

 w
ei

gh
ts

. T
he

 a
cc

el
er

at
io

n 
an

d 
th

e 
re

ta
rd

at
io

n 
sh

al
l b

e 
de

te
rm

in
ed

 a
s a

 fu
nc

tio
n 

of
 

ti
m

e 
th

ro
ug

ho
ut

 th
e 

m
ov

em
en

t o
f t

he
 w

ei
gh

ts
.  

N
O

TE
   T

hi
s p

ro
ce

du
re

 re
la

te
s t

o 
hy

dr
au

lic
 b

uf
fe

rs
; 

fo
r o

th
er

 ty
pe

s p
ro

ce
ed

 b
y 

an
al

og
y.

F.
5.

3.
2.

2 
  E

qu
ip

m
en

t t
o 

be
 u

se
d 

 
Th

e 
eq

ui
pm

en
t s

ha
ll 

sa
ti

sf
y 

to
 th

e 
fo

llo
w

in
g 

co
nd

i-
tio

ns
:

8.
3.

2 
  T

yp
e 

Te
st

s 
of

 C
ar

 a
nd

 C
ou

nt
er

w
ei

gh
t 

O
il 

B
uf

fe
rs

Sa
m

e 
as

 E
N

 8
1–

1
Pr

op
os

al
: S

ta
nd

ar
ds

 w
ri

ti
ng

 b
od

ie
s t

o 
co

ns
id

er
 

ad
op

ti
ng

 th
e 

fo
llo

w
in

g 
pr

op
os

ed
 re

qu
ir

em
en

ts
:  

Pr
io

ri
ty

 1
 —

 C
on

si
de

r t
ol

er
an

ce
s e

qu
iv

al
en

t t
o 

F.
5.

3.
2 

fo
un

d 
in

 T
ab

le
 F

.0
.1

.6
.

Ta
bl

e 
2 

(c
on

tin
ue

d)

© ISO 2016 – All rights reserved 33

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
 #

EN
 8

1–
1 

19
98

+A
m

d.
 A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

 a
nd

 p
ro

po
sa

ls
 fo

r 
co

nv
er

ge
nc

e

F.
5.

3.
2.

2.
1 

  W
ei

gh
ts

 fa
lli

ng
 in

 fr
ee

 fa
ll 

 
Th

e 
w

ei
gh

ts
 sh

al
l c

or
re

sp
on

d 
w

it
h 

th
e 

to
le

ra
nc

es
 

of
 F

.0
.1

.6
, t

o 
th

e 
m

ax
im

um
 a

nd
 m

in
im

um
 m

as
se

s. 
Th

ey
 sh

al
l b

e 
gu

id
ed

 v
er

tic
al

ly
 w

it
h 

th
e 

m
in

im
um

 o
f 

fr
ic

tio
n 

po
ss

ib
le

.

F.
5.

3.
2.

2.
2 

  R
ec

or
di

ng
 e

qu
ip

m
en

t  
Th

e 
re

co
rd

in
g 

eq
ui

pm
en

t s
ha

ll 
be

 a
bl

e 
to

 d
et

ec
t 

si
gn

al
s w

it
h 

th
e 

to
le

ra
nc

es
 o

f F
.0

.1
.6

 (E
V:

 0
,0

1 
s)

 T
he

 
m

ea
su

ri
ng

 c
ha

in
, i

nc
lu

di
ng

 th
e 

re
co

rd
in

g 
de

vi
ce

 fo
r 

th
e 

re
co

rd
in

g 
of

 m
ea

su
re

d 
va

lu
es

 a
s a

 fu
nc

tio
n 

of
 

ti
m

e,
 sh

al
l b

e 
de

si
gn

ed
 w

it
h 

a 
sy

st
em

 fr
eq

ue
nc

y 
of

 a
t 

le
as

t 1
00

0 
H

z.

F.
5.

3.
2.

2.
3 

  M
ea

su
re

m
en

t o
f s

pe
ed

  
Th

e 
sp

ee
d 

sh
al

l b
e 

re
co

rd
ed

 a
t l

ea
st

 fr
om

 th
e 

m
om

en
t o

f i
m

pa
ct

 o
f t

he
 w

ei
gh

ts
 o

n 
th

e 
bu

ff
er

 o
r 

th
ro

ug
ho

ut
 th

e 
tr

av
el

 o
f t

he
 w

ei
gh

ts
 w

it
h 

th
e 

to
le

r-
an

ce
s o

f F
.0

.1
.6

.

8.
3.

2.
3 

  T
es

ti
ng

 E
qu

ip
m

en
t. 

Th
e 

te
st

in
g 

eq
ui

pm
en

t s
ha

ll 
be

 o
f s

uc
h 

de
si

gn
 a

s t
o 

pe
rf

or
m

 th
e 

te
st

s s
pe

ci
fie

d 
he

re
in

 a
nd

 to
 

de
te

rm
in

e 
th

at
 th

e 
bu

ffe
r c

on
fo

rm
s t

o 
al

l t
he

 
re

qu
ir

em
en

ts
 o

f 2
.2

2 
fo

r o
il 

bu
ff

er
s a

nd
 sh

al
l 

al
so

 c
on

fo
rm

 to
 8

.3
.2

.3
.1

 to
 8

.3
.2

.3
.3

.

8.
3.

2.
3.

1 
  C

al
ib

ra
ti

on
 o

f T
es

t W
ei

gh
t. 

Th
e 

re
qu

ir
ed

 d
ro

p 
te

st
 lo

ad
 sh

al
l b

e 
ac

cu
ra

te
 to

 
w

it
hi

n 
±1

 %
.

8.
3.

2.
3.

2 
  G

ui
di

ng
 o

f T
es

t W
ei

gh
t. 

Th
e 

te
st

 
w

ei
gh

t s
ha

ll 
be

 so
 g

ui
de

d 
as

 to
 e

ns
ur

e 
th

at
 

w
he

n 
dr

op
pe

d 
on

to
 th

e 
bu

ffe
r, 

it
s t

ra
ve

l s
ha

ll 
be

 s
ub

st
an

ti
al

ly
 v

er
tic

al
.

8.
3.

2.
3.

3 
  T

es
t I

ns
tr

um
en

ts
. T

he
 in

st
ru

-
m

en
ts

 u
se

d 
to

 m
ea

su
re

 th
e 

te
st

 re
su

lt
s s

ha
ll 

co
nf

or
m

 to
 th

e 
fo

llo
w

in
g 

re
qu

ir
em

en
ts

:  
(a

)  
 T

he
 in

st
ru

m
en

ts
 sh

al
l b

e 
of

 th
e 

re
co

rd
in

g 
ty

pe
.

F.
5.

3.
2.

2.
4 

  M
ea

su
re

m
en

t o
f t

he
 r

et
ar

da
ti

on
  

If 
th

er
e 

is
 a

 d
ev

ic
e 

fo
r m

ea
su

ri
ng

 re
ta

rd
at

io
n 

(s
ee

 
F.

5.
3.

2.
1)

, i
t s

ha
ll 

be
 p

la
ce

d 
as

 n
ea

r a
s p

os
si

bl
e 

to
 th

e 
ax

is
 o

f t
he

 b
uf

fe
r, 

an
d 

sh
al

l b
e 

ca
pa

bl
e 

of
 m

ea
su

re
-

m
en

t w
it

h 
th

e 
to

le
ra

nc
es

 o
f F

.0
.1

.6
 (E

V 
± 

2 
%

).

F.
5.

3.
2.

2.
5 

  M
ea

su
re

m
en

t o
f t

im
e 

 
Ti

m
e 

pu
ls

es
 o

f a
 d

ur
at

io
n 

of
 0

,0
1 

s s
ha

ll 
be

 re
co

rd
ed

 
an

d 
m

ea
su

re
d 

w
it

h 
th

e 
to

le
ra

nc
es

 o
f F

.0
.1

.6
.. 

(E
V 

0,
01

 s)
.

F.
5.

3.
2.

3 
  A

m
bi

en
t t

em
pe

ra
tu

re
  

Th
e 

am
bi

en
t t

em
pe

ra
tu

re
 sh

al
l l

ie
 b

et
w

ee
n 

+1
5 

°C
 

an
d 

+2
5 

°C
.  

Th
e 

te
m

pe
ra

tu
re

 o
f t

he
 li

qu
id

 sh
al

l b
e 

m
ea

su
re

d 
w

it
h 

th
e 

to
le

ra
nc

es
 o

f F
.0

.1
.6

.

F.
5.

3.
2.

4 
  M

ou
nt

in
g 

of
 th

e 
bu

ff
er

  
Th

e 
bu

ff
er

 sh
al

l b
e 

pl
ac

ed
 a

nd
 fi

xe
d 

in
 th

e 
sa

m
e 

m
an

ne
r a

s i
n 

no
rm

al
 se

rv
ic

e.

(b
)  

 T
he

 in
st

ru
m

en
ts

 sh
al

l p
ro

vi
de

 d
at

a,
 fo

r 
th

e 
pl

ot
ti

ng
 o

f t
he

 b
uf

fe
r p

er
fo

rm
an

ce
 c

ur
ve

s 
sh

ow
in

g 
ti

m
e 

in
te

rv
al

s, 
tr

av
el

 o
f t

es
t w

ei
gh

t, 
ve

lo
ci

ty
 o

f t
es

t w
ei

gh
t, 

an
d 

re
ta

rd
at

io
n 

of
 te

st
 

w
ei

gh
t d

ur
in

g 
th

e 
bu

ffe
r s

tr
ok

e,
 th

at
 sh

al
l b

e 
ac

cu
ra

te
 to

 w
it

hi
n 

th
e 

fo
llo

w
in

g 
to

le
ra

nc
es

:  
(1

)  
 T

he
 ti

m
in

g 
de

vi
ce

 sh
al

l r
ec

or
d 

ti
m

e 
in

 
in

cr
em

en
ts

 o
f n

ot
 m

or
e 

th
an

 1
⁄6

0 
s d

ur
in

g 
th

e 
en

ti
re

 b
uf

fe
r s

tr
ok

e.
  

(2
)  

 T
im

e 
in

cr
em

en
ts

 a
nd

 to
ta

l t
im

e 
sh

al
l b

e 
re

co
rd

ed
 w

it
h 

an
 e

rr
or

 o
f l

es
s t

ha
n 

±0
,5

 %
.  

(3
)  

 T
he

 p
os

it
io

n 
of

 th
e 

te
st

 w
ei

gh
t a

t e
ac

h 
ti

m
e 

in
te

rv
al

 sh
al

l b
e 

re
co

rd
ed

 w
it

h 
an

 e
rr

or
 

of
 le

ss
 th

an
 ±

0,
1 

%
.  

(4
)  

 T
im

e,
 tr

av
el

, v
el

oc
it

y,
 a

nd
 re

ta
rd

at
io

n 
sh

al
l b

e 
de

te
rm

in
ed

 b
y 

m
ea

ns
 o

f a
 d

ev
ic

e 
th

at
 

w
ill

 p
ro

vi
de

 th
e 

ac
cu

ra
cy

 s
pe

ci
fie

d.

Ta
bl

e 
2 

(c
on

tin
ue

d)

34 © ISO 2016 – All rights reserved

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
 #

EN
 8

1–
1 

19
98

+A
m

d.
 A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

 a
nd

 p
ro

po
sa

ls
 fo

r 
co

nv
er

ge
nc

e

N
ot

 in
 E

N
 8

1–
1

8.
3.

2.
4 

  I
ns

ta
lla

ti
on

 o
f B

uf
fe

r 
an

d 
Pr

ep
ar

a-
ti

on
s 

fo
r 

Te
st

s 
 

8.
3.

2.
4.

1 
  F

ou
nd

at
io

n 
an

d 
Lo

ca
ti

on
 o

f B
uf

f-
er

. A
 b

uf
fe

r o
f t

he
 s

pr
in

g-
re

tu
rn

 ty
pe

 sh
al

l b
e 

pl
ac

ed
 o

n 
a 

fo
un

da
tio

n 
de

si
gn

ed
 to

 w
it

hs
ta

nd
 

w
it

ho
ut

 a
pp

re
ci

ab
le

 d
ef

or
m

at
io

n 
th

e 
fo

rc
es

 
re

su
lti

ng
 fr

om
 th

e 
bu

ffe
r c

om
pr

es
si

on
 o

n 
th

e 
dr

op
 te

st
s. 

Th
e 

bu
ffe

r s
ha

ll 
be

 in
st

al
le

d 
in

 a
 

ve
rt

ic
al

 p
os

it
io

n 
an

d 
lo

ca
te

d 
ce

nt
ra

lly
 w

it
h 

re
la

tio
n 

to
 th

e 
dr

op
-t

es
t w

ei
gh

t.

8.
3.

2.
4.

2 
  S

ec
ur

in
g 

of
 B

uf
fe

r. 
Th

e 
bu

ffe
r 

sh
al

l b
e 

se
cu

re
d 

by
 b

ol
ts

 in
 a

cc
or

da
nc

e 
w

it
h 

th
e 

m
an

uf
ac

tu
re

r’s
 d

ra
w

in
gs

 o
r b

y 
eq

ui
va

le
nt

 
m

ea
ns

 to
:  

(a
)  

 th
e 

fo
un

da
tio

n 
fo

r b
uf

fe
rs

 o
f t

he
 s

pr
in

g-
re

-
tu

rn
 ty

pe
  

(b
)  

 th
e 

un
de

rs
id

e 
of

 th
e 

ce
nt

re
 o

f t
he

 te
st

 
dr

op
-w

ei
gh

t f
or

 b
uf

fe
rs

 o
f t

he
 g

ra
vi

ty
-r

et
ur

n 
ty

pe
  

Th
e 

ce
nt

er
lin

e 
of

 th
e 

bu
ffe

r, 
w

he
n 

se
cu

re
d 

in
 p

la
ce

, s
ha

ll 
be

 v
er

tic
al

 to
 w

it
hi

n 
0,

25
 m

m
 

(0
.0

1 
in

.) 
in

 th
e 

st
ro

ke
 o

f t
he

 b
uf

fe
r.

8.
3.

2.
4.

3 
  S

pe
ci

al
 A

dj
us

tm
en

ts
. T

he
 b

uf
fe

r 
te

st
 sh

al
l b

e 
on

 a
 p

ro
du

ct
io

n 
m

od
el

 o
r a

 
bu

ffe
r i

de
nt

ic
al

 to
 th

e 
m

od
el

 to
 b

e 
pr

od
uc

ed
. 

M
od

ifi
ca

tio
ns

 o
r s

pe
ci

al
 a

dj
us

tm
en

ts
 fo

r t
he

 
pu

rp
os

e 
of

 m
ee

ti
ng

 th
e 

te
st

 re
qu

ir
em

en
ts

 a
re

 
pr

oh
ib

ite
d.

F.
5.

3.
2.

6 
  C

he
ck

s 
 

F.
5.

3.
2.

6.
1 

  C
he

ck
in

g 
of

 r
et

ar
da

ti
on

  
Th

e 
he

ig
ht

 o
f f

re
e 

fa
ll 

of
 th

e 
w

ei
gh

ts
 sh

al
l b

e 
ch

os
en

 
in

 s
uc

h 
a 

w
ay

 th
at

 th
e 

sp
ee

d 
at

 th
e 

m
om

en
t o

f i
m

pa
ct

 
co

rr
es

po
nd

s t
o 

th
e 

m
ax

im
um

 im
pa

ct
 s

pe
ed

 s
tip

ul
at

-
ed

 in
 th

e 
ap

pl
ic

at
io

n.
  

Th
e 

re
ta

rd
at

io
n 

sh
al

l c
on

fo
rm

 to
 th

e 
re

qu
ir

em
en

ts
 

of
 1

0.
4.

3.
3 

(E
V 

11
5)

 o
f t

hi
s s

ta
nd

ar
d.

 A
 fi

rs
t t

es
t 

sh
al

l b
e 

m
ad

e 
w

it
h 

m
ax

im
um

 m
as

s w
it

h 
a 

ch
ec

k 
on

 
th

e 
re

ta
rd

at
io

n.
 A

 se
co

nd
 te

st
 sh

al
l b

e 
m

ad
e 

w
it

h 
m

in
im

um
 m

as
s w

it
h 

a 
ch

ec
k 

on
 th

e 
re

ta
rd

at
io

n.

8.
3.

2.
5 

  B
uf

fe
r 

Te
st

s.
 E

ac
h 

oi
l b

uf
fe

r w
it

h 
oi

l p
or

ti
ng

s a
s s

ub
m

it
te

d 
sh

al
l b

e 
su

bj
ec

te
d 

to
 te

st
s f

or
 re

ta
rd

at
io

n,
 s

tr
en

gt
h,

 o
il 

le
ak

ag
e,

 
pl

un
ge

r r
et

ur
n,

 a
nd

 la
te

ra
l p

lu
ng

er
 m

ov
em

en
t, 

as
 h

er
ei

na
ft

er
 s

pe
ci

fie
d.

8.
3.

2.
5.

1 
  R

et
ar

da
ti

on
 T

es
ts

. T
he

 fo
llo

w
in

g 
dr

op
 te

st
s s

ha
ll 

be
 m

ad
e 

fo
r e

ac
h 

bu
ffe

r p
or

t-
in

g 
sp

ec
ifi

ed
 in

 8
.3

.2
.2

, f
ro

m
 a

 h
ei

gh
t s

uc
h 

th
at

 
th

e 
st

ri
ki

ng
 v

el
oc

it
y 

of
 th

e 
fa

lli
ng

 w
ei

gh
t w

ill
 

be
 e

qu
al

 to
 1

15
 %

 o
f t

he
 ra

te
d 

ca
r s

pe
ed

 fo
r 

w
hi

ch
 th

e 
bu

ffe
r i

s d
es

ig
ne

d:
  

(a
)  

 th
re

e 
dr

op
 te

st
s w

it
h 

a 
to

ta
l t

es
t w

ei
gh

t 
eq

ua
l t

o 
th

e 
m

an
uf

ac
tu

re
r’s

 ra
te

d 
m

ax
im

um
 

lo
ad

 fo
r w

hi
ch

 th
e 

po
rt

in
g 

is
 d

es
ig

ne
d 

[s
ee

 
8.

3.
2.

2 
(a

)]
  

(b
)  

 o
ne

 d
ro

p 
te

st
 w

it
h 

a 
to

ta
l t

es
t w

ei
gh

t 
eq

ua
l t

o 
th

e 
m

an
uf

ac
tu

re
r’s

 ra
te

d 
m

in
im

um
 

lo
ad

 fo
r w

hi
ch

 th
e 

po
rt

in
g 

is
 d

es
ig

ne
d 

(s
ee

 2
.7

. 
2.

2)

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r a

dd
in

g 
st

re
ng

th
 te

st
s 

as
 s

pe
ci

fie
d 

in
 A

SM
E 

A1
7.

1-
20

10
/C

SA
 B

44
-1

0,
 

8.
3.

2.
5.

2.

Ta
bl

e 
2 

(c
on

tin
ue

d)

© ISO 2016 – All rights reserved 35

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
 #

EN
 8

1–
1 

19
98

+A
m

d.
 A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

 a
nd

 p
ro

po
sa

ls
 fo

r 
co

nv
er

ge
nc

e

F.
5.

3.
2.

6.
2 

Ch
ec

ki
ng

 o
f t

he
 r

et
ur

n 
of

 th
e 

bu
ff

er
 to

 
th

e 
no

rm
al

 p
os

it
io

n 
 

A
ft

er
 e

ac
h 

te
st

 th
e 

bu
ffe

r s
ha

ll 
be

 h
el

d 
in

 th
e 

co
m

-
pl

et
el

y 
co

m
pr

es
se

d 
po

si
tio

n 
fo

r 5
 m

in
. T

he
 b

uf
fe

r 
sh

al
l t

he
n 

be
 fr

ee
d 

to
 p

er
m

it 
it

s r
et

ur
n 

to
 it

s n
or

m
al

 
ex

te
nd

ed
 p

os
it

io
n.

  
W

he
n 

th
e 

bu
ffe

r i
s o

f a
 ty

pe
 w

it
h 

sp
ri

ng
 o

r g
ra

vi
ty

 
re

tu
rn

, t
he

 p
os

it
io

n 
of

 c
om

pl
et

e 
re

tu
rn

 sh
al

l b
e 

re
ac

he
d 

in
 a

 m
ax

im
um

 p
er

io
d 

of
 1

20
 s

.  
Be

fo
re

 p
ro

ce
ed

in
g 

to
 a

no
th

er
 re

ta
rd

at
io

n 
te

st
 th

er
e 

sh
al

l b
e 

a 
de

la
y 

of
 3

0 
m

in
 to

 p
er

m
it 

th
e 

liq
ui

d 
to

 
re

tu
rn

 to
 th

e 
ta

nk
 a

nd
 fo

r b
ub

bl
es

 o
f a

ir
 to

 e
sc

ap
e.

8.
3.

2.
5.

1 
  (

se
co

nd
 p

ar
ag

ra
ph

)  
Fo

llo
w

in
g 

ea
ch

 d
ro

p 
te

st
, t

he
 b

uf
fe

r s
ha

ll 
be

 
he

ld
 it

s f
ul

ly
 c

om
pr

es
se

d 
po

si
tio

n 
fo

r a
 p

er
io

d 
of

 5
 m

in
, a

nd
 sh

al
l t

he
n 

be
 a

llo
w

ed
 to

 re
tu

rn
 

fr
ee

 to
 it

s f
ul

ly
 e

xt
en

de
d 

po
si

tio
n 

an
d 

st
an

d 
fo

r 3
0 

m
in

 to
 p

er
m

it 
re

tu
rn

 o
f t

he
 o

il 
to

 th
e 

re
se

rv
oi

r a
nd

 to
 p

er
m

it 
es

ca
pe

 o
f a

ny
 a

ir
 

en
tr

ai
ne

d 
in

 th
e 

oi
l.

8.
3.

2.
5.

4 
  (

fir
st

 p
ar

ag
ra

ph
)  

Pl
un

ge
r 

R
et

ur
n 

Te
st

. D
ur

in
g 

th
e 

dr
op

 te
st

s 
sp

ec
ifi

ed
 in

 8
.3

.2
.5

.1
 a

nd
 8

.3
.2

.5
.2

, t
he

 ti
m

e 
re

qu
ir

ed
 fo

r t
he

 b
uf

fe
r p

lu
ng

er
 to

 re
tu

rn
 to

 it
s 

fu
lly

 e
xt

en
de

d 
po

si
tio

n,
 m

ea
su

re
d 

fr
om

 th
e 

in
st

an
t t

he
 te

st
 w

ei
gh

t i
s r

ai
se

d 
cl

ea
r o

f t
he

 
bu

ffe
r u

nt
il 

th
e 

pl
un

ge
r h

as
 re

tu
rn

ed
 to

 it
s 

fu
lly

 e
xt

en
de

d 
po

si
tio

n,
 sh

al
l b

e 
no

te
d.

 T
hi

s 
ti

m
e 

sh
al

l b
e 

no
t m

or
e 

th
an

 9
0 

s.

8.
3.

2.
5.

1 
  (

th
ir

d 
pa

ra
gr

ap
h)

  
…

O
n 

ea
ch

 o
f t

he
se

 te
st

s, 
th

e 
av

er
ag

e 
re

ta
rd

a-
tio

n 
of

 th
e 

te
st

 w
ei

gh
t, 

du
ri

ng
 th

e 
st

ro
ke

 o
f t

he
 

bu
ffe

r, 
sh

al
l n

ot
 e

xc
ee

d 
9,

81
 m

/s
2  (

32
.2

 ft
/s

2 )
, 

an
d 

an
y 

re
ta

rd
at

io
n 

pe
ak

 h
av

in
g 

a 
du

ra
tio

n 
of

 m
or

e 
th

an
 0

,0
4 

s s
ha

ll 
no

t e
xc

ee
d 

24
,5

 m
/s

2  
(8

0.
5 

ft
/s

2 )
.

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Ph

as
e 

2 
—

 C
on

si
de

r h
ar

m
on

iz
in

g 
bu

ff
er

 re
tu

rn
 

ti
m

es

F.
5.

3.
2.

6.
3 

Ch
ec

ki
ng

 o
f t

he
 li

qu
id

 lo
ss

es
  

Th
e 

le
ve

l o
f l

iq
ui

d 
sh

al
l b

e 
ch

ec
ke

d 
af

te
r h

av
-

in
g 

m
ad

e 
th

e 
tw

o 
re

ta
rd

at
io

n 
te

st
s r

eq
ui

re
d 

in
 F

.5
.3

.2
.6

.1
, a

nd
 a

ft
er

 a
n 

in
te

rv
al

 o
f 3

0 
m

in
 th

e 
le

ve
l o

f l
iq

ui
d 

sh
al

l a
ga

in
 b

e 
su

ff
ic

ie
nt

 to
 e

ns
ur

e 
no

rm
al

 o
pe

ra
tio

n 
of

 th
e 

bu
ff

er
.  

N
ot

 in
 E

N
 8

1–
1

8.
3.

2.
5.

3 
  O

il 
Le

ak
ag

e 
Te

st
s.

 T
es

ts
 fo

r o
il 

le
ak

ag
e 

sh
al

l b
e 

m
ad

e 
co

nc
ur

re
nt

ly
 w

it
h 

th
e 

re
ta

rd
at

io
n 

te
st

s s
pe

ci
fie

d 
in

 8
.3

.2
.5

.1
, a

nd
 

th
e 

dr
op

 te
st

 s
pe

ci
fie

d 
in

 8
.3

.2
.5

.2
 (a

)(
2)

, t
o 

de
te

rm
in

e 
th

e 
lo

ss
 o

f o
il 

du
ri

ng
 th

es
e 

te
st

s. 
Th

e 
oi

l l
ev

el
 sh

al
l b

e 
no

te
d 

af
te

r t
he

 b
uf

fe
r h

as
 

re
tu

rn
ed

 to
 it

s f
ul

ly
 e

xt
en

de
d 

po
si

tio
n 

fo
llo

w
-

in
g 

ea
ch

 d
ro

p 
te

st
, a

nd
 a

ft
er

 th
e 

ti
m

e 
in

te
rv

al
 

sp
ec

ifi
ed

 in
 8

.3
.2

.5
.1

.  
Th

e 
dr

op
 in

 o
il 

le
ve

l, 
as

 in
di

ca
te

d 
by

 th
es

e 
m

ea
su

re
m

en
ts

, s
ha

ll 
sh

ow
 n

o 
lo

ss
 o

f o
il 

ex
-

ce
ed

in
g 

5 
m

m
/m

 (0
.0

6 
in

./
ft

) o
f b

uf
fe

r s
tr

ok
e,

 
bu

t i
n 

no
 c

as
e 

sh
al

l t
he

 lo
ss

 b
e 

su
ch

 a
s t

o 
lo

w
er

 
th

e 
oi

l l
ev

el
 b

el
ow

 th
e 

bo
tt

om
 o

f t
he

 p
lu

ng
er

 o
r 

be
lo

w
 th

e 
hi

gh
es

t m
et

er
in

g 
or

ifi
ce

, w
hi

ch
ev

er
 

is
 h

ig
he

r. 
 

W
he

re
 th

e 
vo

lu
m

e 
of

 o
il 

ab
ov

e 
th

e 
po

rt
in

g 
is

 
sm

al
l w

he
n 

th
e 

bu
ff

er
 is

 fi
lle

d 
to

 it
s n

or
m

al
 

w
or

ki
ng

 le
ve

l, 
th

e 
la

bo
ra

to
ry

 sh
al

l b
e 

pe
rm

it-
te

d 
to

 m
ak

e 
ad

di
tio

na
l t

es
ts

 fo
r o

il 
le

ak
ag

e

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r a

do
pt

io
n 

of
 p

er
fo

rm
an

ce
 

ty
pe

 re
qu

ir
em

en
t a

s p
er

 F
.5

.3
.2

.6
.3

.

Ta
bl

e 
2 

(c
on

tin
ue

d)

36 © ISO 2016 – All rights reserved

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
 #

EN
 8

1–
1 

19
98

+A
m

d.
 A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

 a
nd

 p
ro

po
sa

ls
 fo

r 
co

nv
er

ge
nc

e

F.
5.

3.
2.

6.
4 

  C
he

ck
in

g 
of

 th
e 

co
nd

it
io

n 
of

 th
e 

bu
ff

er
 a

ft
er

 te
st

s 
 

A
ft

er
 th

e 
tw

o 
re

ta
rd

at
io

n 
te

st
s r

eq
ui

re
d 

in
 

F.
5.

3.
2.

6.
1 

no
 p

ar
t o

f t
he

 b
uf

fe
r s

ha
ll 

sh
ow

 a
ny

 
pe

rm
an

en
t d

ef
or

m
at

io
n 

or
 b

e 
da

m
ag

ed
 so

 th
at

 it
s 

co
nd

it
io

n 
sh

al
l g

ua
ra

nt
ee

 n
or

m
al

 o
pe

ra
tio

n.

F.
5.

3.
2.

7 
  P

ro
ce

du
re

 in
 th

e 
ca

se
 o

f t
es

ts
 fa

il
in

g 
th

e 
re

qu
ir

em
en

ts
  

W
he

n 
th

e 
te

st
 re

su
lt

s a
re

 n
ot

 s
at

is
fa

ct
or

y 
w

it
h 

th
e 

m
in

im
um

 a
nd

 m
ax

im
um

 m
as

se
s a

pp
ea

ri
ng

 in
 th

e 
ap

pl
ic

at
io

n,
 th

e 
la

bo
ra

to
ry

 m
ay

, i
n 

ag
re

em
en

t w
it

h 
th

e 
ap

pl
ic

an
t, 

es
ta

bl
is

h 
th

e 
ac

ce
pt

ab
le

 li
m

it
s.

8.
3.

2.
5.

1 
  (

fo
ur

th
 p

ar
ag

ra
ph

)  
O

n 
co

m
pl

et
io

n 
of

 th
e 

dr
op

 te
st

s, 
no

 p
ar

t o
f t

he
 

bu
ffe

r s
ha

ll 
sh

ow
 a

ny
 p

er
m

an
en

t d
ef

or
m

at
io

n 
or

 in
ju

ry
.

8.
3.

2.
6.

3 
  W

he
n 

th
e 

te
st

 re
su

lt
s a

re
 n

ot
 

sa
ti

sf
ac

to
ry

 w
it

h 
th

e 
m

in
im

um
 a

nd
 m

ax
im

um
 

to
ta

l l
oa

ds
 a

pp
ea

ri
ng

 in
 th

e 
ap

pl
ic

at
io

n,
 th

e 
la

bo
ra

to
ry

 sh
al

l b
e 

pe
rm

it
te

d 
to

, i
n 

ag
re

em
en

t 
w

it
h 

th
e 

ap
pl

ic
an

t, 
es

ta
bl

is
h 

th
e 

ac
ce

pt
ab

le
 

lim
it

s.

8.
3.

2.
5.

4 
  (

se
co

nd
 p

ar
ag

ra
ph

)  
Sh

ou
ld

 th
e 

pl
un

ge
r f

ai
l t

o 
re

tu
rn

 to
 it

s f
ul

ly
 

ex
te

nd
ed

 p
os

it
io

n,
 o

r s
ho

ul
d 

th
e 

ti
m

e 
re

qu
ir

ed
 

fo
r i

t t
o 

re
tu

rn
 to

 it
s f

ul
ly

 e
xt

en
de

d 
po

si
tio

n 
ex

ce
ed

 th
e 

ti
m

e 
sp

ec
ifi

ed
, t

he
 m

an
uf

ac
tu

re
r 

sh
al

l e
it

he
r s

ub
m

it 
a 

du
pl

ic
at

e 
bu

ffe
r o

r i
ns

ta
ll 

a 
ne

w
 p

re
ss

ur
e 

cy
lin

de
r a

nd
 p

is
to

n,
 fo

llo
w

in
g 

w
hi

ch
 th

e 
pl

un
ge

r-
re

tu
rn

 te
st

 sh
al

l b
e 

re
pe

at
-

ed
. S

ho
ul

d 
th

e 
bu

ffe
r a

ga
in

 fa
il 

to
 m

ee
t t

he
 

pl
un

ge
r-

re
tu

rn
 te

st
 re

qu
ir

em
en

ts
, i

t s
ha

ll 
be

 
re

je
ct

ed
.

N
ot

 in
 E

N
 8

1–
1

8.
3.

2.
5.

2 
  S

tr
en

gt
h 

Te
st

s 
 

(a
)  

 T
w

o 
dr

op
 te

st
s s

ha
ll 

be
 m

ad
e 

as
 fo

llo
w

s:
  

   (
1)

   O
ne

 d
ro

p 
te

st
 sh

al
l b

e 
m

ad
e 

w
it

h 
th

e 
po

rt
in

g 
as

 s
pe

ci
fie

d 
in

 8
.3

.2
.2

 (a
), 

w
it

h 
a 

to
ta

l 
te

st
 w

ei
gh

t e
qu

al
 to

 1
20

 %
 o

f t
he

 m
an

uf
ac

tu
r-

er
’s 

ra
te

d 
m

ax
im

um
 lo

ad
, f

ro
m

 a
 h

ei
gh

t s
uc

h 
th

at
 th

e 
m

ax
im

um
 v

el
oc

it
y 

at
ta

in
ed

 b
y 

th
e 

fa
lli

ng
 w

ei
gh

t d
ur

in
g 

th
e 

bu
ffe

r c
om

pr
es

si
on

 
sh

al
l b

e 
eq

ua
l t

o 
12

5 
%

 o
f t

he
 ra

te
d 

ca
r s

pe
ed

 
fo

r w
hi

ch
 th

e 
bu

ff
er

 is
 ra

te
d.

 In
 th

is
 te

st
, t

he
 

re
ta

rd
at

io
n 

sh
al

l b
e 

no
te

d 
an

d 
sh

al
l b

e 
pe

rm
it-

te
d 

to
 e

xc
ee

d 
th

e 
va

lu
es

 s
pe

ci
fie

d 
in

 8
.3

.2
.5

.1
.  

Im
m

ed
ia

te
ly

 fo
llo

w
in

g 
th

is
 te

st
, t

he
 b

uf
fe

r 
sh

al
l b

e 
ex

am
in

ed
 e

xt
er

na
lly

 fo
r v

is
ib

le
 d

ef
or

-
m

at
io

n 
or

 in
ju

ry
. I

f n
o 

da
m

ag
e 

is
 a

pp
ar

en
t, 

th
e 

bu
ffe

r s
ha

ll 
th

en
 b

e 
fu

lly
 c

om
pr

es
se

d 
at

 lo
w

 
sp

ee
d 

an
d 

th
en

 re
le

as
ed

 to
 d

et
er

m
in

e 
if 

it 
w

ill
 

re
tu

rn
 fr

ee
ly

 to
 it

s e
xt

en
de

d 
po

si
tio

n.
  

   (
2)

   A
ft

er
 th

e 
bu

ffe
r h

as
 b

ee
n 

ex
am

in
ed

 
ex

te
rn

al
ly

 a
nd

 h
as

 re
tu

rn
ed

 fr
ee

ly
 to

 it
s 

ex
te

nd
ed

 p
os

it
io

n,
 a

 se
co

nd
 d

ro
p 

te
st

 sh
al

l 
be

 m
ad

e 
fr

om
 th

e 
sa

m
e 

he
ig

ht
 a

nd
 w

it
h 

th
e 

sa
m

e 
lo

ad
 a

s s
pe

ci
fie

d 
in

 8
.3

.2
.5

.1
 (a

). 
D

ur
in

g 
th

is
 te

st
, t

he
 re

ta
rd

at
io

n 
sh

al
l n

ot
 e

xc
ee

d 
th

e 
co

rr
es

po
nd

in
g 

re
ta

rd
at

io
n 

de
ve

lo
pe

d 
in

 th
e 

te
st

 s
pe

ci
fie

d 
in

 8
.3

.2
.5

.1
 (a

) b
y 

m
or

e 
th

an
 5

 %
.

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 1

 —
 C

on
si

de
r a

dd
in

g 
st

re
ng

th
 te

st
s 

as
 s

pe
ci

fie
d 

in
 A

SM
E 

A1
7.

1-
20

10
/C

SA
 B

44
-1

0 
8.

3.
2.

5.
2.

Ta
bl

e 
2 

(c
on

tin
ue

d)

© ISO 2016 – All rights reserved 37

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
 #

EN
 8

1–
1 

19
98

+A
m

d.
 A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

 a
nd

 p
ro

po
sa

ls
 fo

r 
co

nv
er

ge
nc

e

(b
)  

 If
 fo

r g
iv

en
 s

tr
ok

e 
of

 b
uf

fe
r h

av
in

g 
m

or
e 

th
an

 o
ne

 p
or

ti
ng

, t
he

 c
on

st
ru

ct
io

n 
of

 th
e 

bu
ffe

r v
ar

ie
s f

or
 th

e 
di

ffe
re

nt
 p

or
ti

ng
s, 

th
en

 
a 

st
re

ng
th

 te
st

 s
im

ila
r t

o 
th

at
 s

pe
ci

fie
d 

in
 

8.
3.

2.
5.

2 
(a

)(
1)

 sh
al

l a
ls

o 
be

 m
ad

e 
fo

r t
he

 
po

rt
in

g 
ha

vi
ng

 th
e 

ra
ng

e 
at

 m
in

im
um

 lo
ad

s f
or

 
w

hi
ch

 th
e 

po
rt

in
g 

is
 d

es
ig

ne
d 

as
 s

pe
ci

fie
d 

in
 

8.
3.

2.
2 

(b
). 

 
Fo

llo
w

in
g 

ea
ch

 d
ro

p 
te

st
, t

he
 b

uf
fe

r s
ha

ll 
be

 
he

ld
 in

 it
s f

ul
ly

 c
om

pr
es

se
d 

po
si

tio
n 

fo
r a

 
pe

ri
od

 o
f 5

 m
in

, a
nd

 sh
al

l t
he

n 
be

 a
llo

w
ed

 to
 

fr
ee

ly
 re

tu
rn

 to
 it

s f
ul

ly
 e

xt
en

de
d 

po
si

tio
n 

an
d 

st
an

d 
fo

r 3
0 

m
in

 to
 p

er
m

it 
re

tu
rn

 o
f t

he
 o

il 
to

 
th

e 
re

se
rv

oi
r a

nd
 to

 p
er

m
it 

th
e 

es
ca

pe
 o

f a
ny

 
ai

r e
nt

ra
in

ed
 in

 th
e 

oi
l.

Ta
bl

e 
2 

(c
on

tin
ue

d)

38 © ISO 2016 – All rights reserved

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
 #

EN
 8

1–
1 

19
98

+A
m

d.
 A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

 a
nd

 p
ro

po
sa

ls
 fo

r 
co

nv
er

ge
nc

e

N
ot

 in
 E

N
 8

1–
1

8.
3.

2.
5.

4 
  P

lu
ng

er
 R

et
ur

n 
Te

st
.  

(f
ir

st
 a

nd
 se

co
nd

 p
ar

ag
ra

ph
s —

 se
e 

ab
ov

e)
  

(t
hi

rd
 p

ar
ag

ra
ph

)  
Bu

ffe
rs

 o
f t

he
 s

pr
in

g-
re

tu
rn

 ty
pe

 sh
al

l b
e 

te
st

-
ed

 fo
r p

lu
ng

er
 re

tu
rn

 w
it

h 
a 

20
 k

g 
(4

5 
lb

) t
es

t 
w

ei
gh

t r
es

ti
ng

 o
n 

to
p 

of
 th

e 
pl

un
ge

r d
ur

in
g 

th
e 

te
st

. T
he

 p
lu

ng
er

 sh
al

l b
e 

de
pr

es
se

d 
50

 m
m

 
(2

 in
.) 

an
d 

w
he

n 
re

le
as

ed
, t

he
 p

lu
ng

er
, w

hi
le

 
su

pp
or

ti
ng

 th
e 

te
st

 w
ei

gh
t, 

sh
al

l r
et

ur
n 

to
 it

s 
fu

lly
 e

xt
en

de
d 

po
si

tio
n 

w
it

hi
n 

30
 s

.

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 1

 —
 C

on
si

de
r a

dd
in

g 
te

st
s a

s s
pe

ci
fie

d 
in

 
AS

M
E 

A1
7.

1-
20

10
/C

SA
 B

44
-1

0 
8.

3.
2.

5.
2.

N
ot

 in
 E

N
 8

1–
1

8.
3.

2.
5.

5 
  T

es
ts

 fo
r 

La
te

ra
l M

ov
em

en
t. 

Th
e 

fo
llo

w
in

g 
te

st
s s

ha
ll 

be
 m

ad
e 

fo
r l

at
er

al
 

m
ov

em
en

t. 
 

(a
)  

 S
pr

in
g-

Re
tu

rn
-T

yp
e 

Bu
ffe

rs
. T

he
 la

te
ra

l 
m

ov
em

en
t a

t t
he

 to
p 

of
 th

e 
fu

lly
 e

xt
en

de
d 

pl
un

ge
r s

ha
ll 

be
 a

cc
ur

at
el

y 
m

ea
su

re
d,

 th
e 

up
pe

r e
nd

 o
f t

he
 p

lu
ng

er
 b

ei
ng

 m
ov

ed
 b

y 
ha

nd
 fr

om
 it

s e
xt

re
m

e 
ri

gh
t t

o 
it

s e
xt

re
m

e 
le

ft
 p

os
it

io
n.

 O
ne

-h
al

f o
f t

he
 to

ta
l m

ov
em

en
t 

m
ea

su
re

d 
sh

al
l b

e 
co

ns
id

er
ed

 a
s b

ei
ng

 th
e 

tr
ue

 la
te

ra
l m

ov
em

en
t a

t t
he

 to
p 

of
 th

e 
pl

un
ge

r 
an

d 
sh

al
l n

ot
 e

xc
ee

d 
5 

m
m

/m
 (0

.0
6 

in
./

ft
) o

f 
bu

ffe
r s

tr
ok

e.
  

(b
)  

 G
ra

vi
ty

-R
et

ur
n-

Ty
pe

 B
uf

fe
rs

. A
 s

im
ila

r 
te

st
 fo

r l
at

er
al

 m
ov

em
en

t s
ha

ll 
be

 m
ad

e.
 T

he
 

m
ea

su
re

m
en

t s
ha

ll 
be

 ta
ke

n 
at

 th
e 

lo
w

er
 e

nd
 

of
 th

e 
bu

ffe
r c

yl
in

de
r w

he
n 

th
e 

bu
ffe

r p
lu

ng
er

 
is

 fu
lly

 e
xt

en
de

d 
an

d 
br

ac
ed

 to
 p

re
ve

nt
 la

te
ra

l 
m

ov
em

en
t. 

O
ne

-h
al

f o
f t

he
 to

ta
l m

ov
em

en
t 

m
ea

su
re

d 
sh

al
l n

ot
 e

xc
ee

d 
5 

m
m

/m
 (0

.0
6 

in
./

ft
) o

f b
uf

fe
r s

tr
ok

e.

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 1

 —
 C

on
si

de
r e

lim
in

at
io

n 
of

 th
is

 te
st

 o
r 

in
co

rp
or

at
io

n 
in

to
 d

es
ig

n 
re

qu
ir

em
en

ts
.

Ta
bl

e 
2 

(c
on

tin
ue

d)

© ISO 2016 – All rights reserved 39

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
 #

EN
 8

1–
1 

19
98

+A
m

d.
 A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

 a
nd

 p
ro

po
sa

ls
 fo

r 
co

nv
er

ge
nc

e

F.
5.
4	
		T
yp
e	
ex
am

in
at
io
n	
ce
rt
if
ic
at
e	

 
F.

5.
4.

1 
  T

he
 c

er
ti

fic
at

e 
sh

al
l b

e 
dr

aw
n 

up
 in

 tr
ip

li-
ca

te
, i

.e
. t

w
o 

co
pi

es
 fo

r t
he

 a
pp

lic
an

t, 
an

d 
on

e 
fo

r t
he

 
la

bo
ra

to
ry

.

F.
5.

4.
2 

  T
he

 c
er

ti
fic

at
e 

sh
al

l i
nd

ic
at

e 
th

e 
fo

llo
w

in
g:

  
a)

   i
nf

or
m

at
io

n 
ac

co
rd

in
g 

to
 F

.0
.2

;  
b)

   t
yp

e 
an

d 
ap

pl
ic

at
io

n 
of

 b
uf

fe
r;

  
c)

   t
he

 m
ax

im
um

 im
pa

ct
 s

pe
ed

;  
d)

   t
he

 m
ax

im
um

 m
as

s;
  

e)
   t

he
 m

in
im

um
 m

as
s;

  
f)

   t
he

 s
pe

ci
fic

at
io

n 
of

 th
e 

liq
ui

d 
in

 th
e 

ca
se

 o
f 

hy
dr

au
lic

 b
uf

fe
rs

;  
g)

   e
nv

ir
on

m
en

ta
l c

on
di

tio
ns

 fo
r u

se
 (t

em
pe

ra
tu

re
, 

hu
m

id
it

y,
 p

ol
lu

tio
n,

 e
tc

.) 
in

 c
as

e 
of

 b
uf

fe
rs

 w
it

h 
no

nl
in

ea
r c

ha
ra

ct
er

is
tic

s.

8.
3.
2.
6	
		C
er
ti
fi
ca
ti
on
	 

8.
3.

2.
6.

1 
  A

ft
er

 th
e 

bu
ffe

r h
as

 b
ee

n 
su

bj
ec

te
d 

to
 a

ll 
of

 th
e 

sp
ec

ifi
ed

 te
st

s, 
an

d 
al

l t
es

t r
ec

or
ds

 
an

d 
da

ta
 in

di
ca

te
 th

at
 it

 c
on

fo
rm

s t
o 

2.
22

, a
nd

 
to

 th
e 

re
qu

ir
em

en
ts

 o
f 8

.3
.2

, t
he

 la
bo

ra
to

ry
 

sh
al

l i
ss

ue
 a

 te
st

 re
po

rt
 a

nd
 a

 c
er

ti
fic

at
e 

to
 th

e 
m

an
uf

ac
tu

re
r.

8.
3.

2.
6.

2 
  T

he
 c

er
ti

fic
at

e 
sh

al
l c

on
fo

rm
 to

 
8.

3.
1.

3.
1 

an
d 

sh
al

l i
nc

lu
de

 th
e 

fo
llo

w
in

g:
  

(a
)  

 th
e 

m
ax

im
um

 im
pa

ct
 s

pe
ed

  
(b

)  
 th

e 
m

ax
im

um
 to

ta
l l

oa
d 

 
(c

)  
 th

e 
m

in
im

um
 to

ta
l l

oa
d 

 
(d

)  
 s

pe
ci

fic
at

io
n 

of
 th

e 
flu

id
  

(e
)  

 a
 s

ta
te

m
en

t t
o 

th
e 

ef
fe

ct
 th

at
 th

e 
bu

ffe
r 

ha
vi

ng
 th

e 
pa

rt
ic

ul
ar

 s
tr

ok
e 

an
d 

po
rt

in
gs

 
te

st
ed

 h
as

 m
et

 th
e 

re
qu

ir
em

en
ts

 o
f 2

.2
2 

an
d 

8.
3.

2 
fo

r t
he

 m
ax

im
um

 a
nd

 m
in

im
um

 lo
ad

s a
s 

st
at

ed
 in

 th
e 

ce
rt

ifi
ca

te
.

Sa
m

e 
as

 E
N

 8
1–

1 
fo

r s
el

f-c
er

ti
fic

a-
tio

n.
 T

hi
rd

 p
ar

ty
 

ce
rt

ifi
ca

tio
n 

to
 b

e 
co

ns
id

er
ed

 in
 th

e 
fu

tu
re

.

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 1

 —
 C

on
si

de
r a

dd
in

g 
re

qu
ir

em
en

ts
 s

im
ila

r 
to

 F
.5

.4
.2

 g
).

Ta
bl

e 
2 

(c
on

tin
ue

d)

40 © ISO 2016 – All rights reserved

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)

4.3 Governors

Table 3 contains a comparison of overspeed governors in the CEN – ASME/CSA – Japanese Standards 
and prescriptive recommendations prepared by the TFC.
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Figure A.1 — Overspeed governors

4.4 Brakes

Table 4 contains a comparison of brakes in the CEN-ASME/CSA-Japanese standards and prescriptive 
recommendations prepared by the TFC.

 

© ISO 2016 – All rights reserved 55

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Ta
bl

e 
4 

—
 C

on
ve

rg
en

ce
 o

f C
EN

-A
SM

E-
Ja

pa
n 

el
ev

at
or

 s
ta

nd
ar

ds
 —

 B
ra

ke
s

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

12
.4

   B
ra

ki
ng

 s
ys

te
m

  
12

.4
.1

   G
en

er
al

 p
ro

vi
si

on
s 

 
12

.4
.1

.1
   T

he
 li

ft
 sh

al
l b

e 
pr

ov
id

ed
 w

it
h 

a 
br

ak
in

g 
sy

st
em

, w
hi

ch
 o

pe
ra

te
s a

ut
om

at
ic

al
ly

:  
a)

   i
n 

th
e 

ev
en

t o
f l

os
s o

f t
he

 m
ai

ns
 p

ow
er

 s
up

pl
y;

  
b)

   i
n 

th
e 

ev
en

t o
f t

he
 lo

ss
 o

f t
he

 s
up

pl
y 

to
 c

on
tr

ol
 

ci
rc

ui
ts

.

12
.4

.1
.2

   T
he

 b
ra

ki
ng

 s
ys

te
m

 sh
al

l h
av

e 
an

 e
le

c-
tr

o-
m

ec
ha

ni
ca

l b
ra

ke
 (f

ri
ct

io
n 

ty
pe

), 
bu

t m
ay

, i
n 

ad
di

tio
n,

 h
av

e 
ot

he
r b

ra
ki

ng
 m

ea
ns

 (e
.g

. e
le

ct
ri

c)
.

2.
24

.8
   B

ra
ki

ng
 S

ys
te

m
  

2.
24

.8
.1

   G
en

er
al

 R
eq

ui
re

m
en

ts
  

Th
e 

el
ev

at
or

 sh
al

l b
e 

pr
ov

id
ed

 w
it

h 
a 

br
ak

in
g 

sy
st

em
 c

on
fo

rm
in

g 
to

 2
.2

4.
8.

2.

2.
26

.8
.3

   T
he

 b
ra

ke
 sh

al
l a

pp
ly

 a
ut

om
at

ic
al

ly
 

w
he

n 
 

(a
)  

 th
e 

op
er

at
in

g 
de

vi
ce

 o
f a

 c
ar

 s
w

itc
h 

or
 

co
nt

in
uo

us
 p

re
ss

ur
e 

op
er

at
io

n 
el

ev
at

or
 is

 in
 

th
e 

st
op

 p
os

it
io

n,
  

(b
)  

 a
 n

or
m

al
 s

to
pp

in
g 

m
ea

ns
 fu

nc
tio

ns
,  

(c
)  

 a
ny

 e
le

ct
ri

ca
l p

ro
te

ct
iv

e 
de

vi
ce

 is
 a

ct
iv

at
-

ed
, a

nd
  

(d
)  

 th
er

e 
is

 a
 lo

ss
 o

f p
ow

er
 to

 th
e 

dr
iv

in
g-

m
a-

ch
in

e 
br

ak
e.

2.
24

.8
.2

   B
ra

ki
ng

 S
ys

te
m

  
2.

24
.8

.2
.1

   T
he

 b
ra

ki
ng

 s
ys

te
m

 sh
al

l c
on

si
st

 
of

 a
 d

ri
vi

ng
-m

ac
hi

ne
 b

ra
ke

 a
nd

 in
 a

dd
it

io
n 

sh
al

l b
e 

pe
rm

it
te

d 
to

 in
cl

ud
e 

ot
he

r b
ra

ki
ng

 
m

ea
ns

, s
uc

h 
as

 e
le

ct
ri

ca
lly

 a
ss

is
te

d 
br

ak
in

g.

D
ou

bl
e 

br
ak

e 
w

it
h 

el
ec

tr
o-

m
ec

ha
ni

-
ca

l b
ra

ke
 o

r o
ne

 is
 

el
ec

tr
o-

m
ec

ha
ni

ca
l 

an
d 

ot
he

r i
s t

he
 

br
ak

e 
w

hi
ch

 w
or

k 
in

 e
m

er
ge

nc
y 

ca
se

.

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r a

do
pt

in
g 

re
qu

ir
em

en
ts

 
sh

ow
n 

in
 E

N
 8

1–
1:

19
98

, 1
2.

4.
1.

2.
24

.8
.2

.2
   T

he
 b

ra
ki

ng
 s

ys
te

m
 sh

al
l b

e 
ca

pa
bl

e 
of

 d
ec

el
er

at
in

g 
th

e 
ca

r f
ro

m
 it

s r
at

ed
 

sp
ee

d 
w

he
n 

it 
is

 c
ar

ry
in

g 
it

s r
at

ed
 lo

ad
 (s

ee
 

2.
16

.8
*)

 in
 th

e 
do

w
n 

di
re

ct
io

n,
 o

r e
m

pt
y 

ca
r 

in
 th

e 
up

 d
ir

ec
tio

n 
fr

om
 th

e 
sp

ee
d 

at
 w

hi
ch

 
th

e 
go

ve
rn

or
 o

ve
rs

pe
ed

 s
w

itc
h 

is
 se

t. 
An

y 
de

ce
le

ra
tio

n 
no

t e
xc

ee
di

ng
 9

,8
 m

/s
2  (

32
.2

 ft
/

s2
) i

s a
cc

ep
ta

bl
e,

 p
ro

vi
de

d 
th

at
 a

ll 
fa

ct
or

s s
uc

h 
as

, b
ut

 n
ot

 li
m

ite
d 

to
, s

ys
te

m
 h

ea
t d

is
si

pa
tio

n 
an

d 
al

lo
w

ab
le

 b
uf

fe
r s

tr
ik

in
g 

sp
ee

ds
 a

re
 c

on
-

si
de

re
d.

 T
he

 lo
ss

 o
f m

ai
n 

lin
e 

po
w

er
 sh

al
l n

ot
 

re
du

ce
 th

e 
br

ak
in

g 
sy

st
em

 c
ap

ac
it

y 
be

lo
w

 th
e 

re
qu

ir
em

en
ts

 s
ta

te
d 

he
re

.

A
ll 

th
e 

m
ec

ha
ni

ca
l c

om
po

ne
nt

s o
f t

he
 b

ra
ke

 w
hi

ch
 

ta
ke

 p
ar

t i
n 

th
e 

ap
pl

ic
at

io
n 

of
 th

e 
br

ak
in

g 
ac

tio
n 

on
 th

e 
dr

um
 o

r d
is

k 
sh

al
l b

e 
in

st
al

le
d 

in
 tw

o 
se

ts
. 

If 
on

e 
of

 th
e 

co
m

po
ne

nt
s i

s n
ot

 w
or

ki
ng

 a
 s

uf
fic

ie
nt

 
br

ak
in

g 
ef

fo
rt

 to
 sl

ow
 d

ow
n 

th
e 

ca
r, 

tr
av

el
lin

g 
do

w
nw

ar
ds

 a
t r

at
ed

 s
pe

ed
 a

nd
 w

it
h 

ra
te

d 
lo

ad
 sh

al
l 

co
nt

in
ue

 to
 b

e 
ex

er
ci

se
d.

  
An

y 
so

le
no

id
 p

lu
ng

er
 is

 c
on

si
de

re
d 

to
 b

e 
a 

m
ec

ha
ni

-
ca

l p
ar

t, 
an

y 
so

le
no

id
 c

oi
l i

s n
ot

.

2.
26

.8
.4

   T
he

 a
pp

lic
at

io
n 

of
 th

e 
br

ak
e 

sh
al

l b
e 

pe
rm

it
te

d 
to

 o
cc

ur
 o

n 
or

 b
ef

or
e 

th
e 

co
m

pl
et

io
n 

of
 th

e 
sl

ow
do

w
n 

an
d 

le
ve

lli
ng

 o
pe

ra
tio

ns
, u

nd
er

 
co

nd
iti

on
s d

es
cr

ib
ed

 in
 2

.2
6.

8.
3 

(a
) a

nd
 (b

).

56 © ISO 2016 – All rights reserved

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

2.
24

.8
.5

   M
ar

ki
ng

 P
la

te
s 

fo
r 

B
ra

ke
s 

 
Th

e 
br

ak
e 

se
tt

in
g 

an
d 

m
et

ho
d 

of
 m

ea
su

re
m

en
t 

sh
al

l b
e 

pe
rm

an
en

tl
y 

an
d 

le
gi

bl
y 

m
ar

ke
d 

on
 

th
e 

dr
iv

in
g 

m
ac

hi
ne

.

M
an

uf
ac

tu
re

r 
pr

ov
id

es
 O

w
ne

r’s
 

M
an

ua
l

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r r

eq
ui

ri
ng

 d
at

a 
pl

at
e 

fo
r 

se
tt

in
g 

an
d 

m
et

ho
d 

of
 a

dj
us

tm
en

t o
r m

ea
su

re
m

en
t 

fo
r b

ra
ke

s s
im

ila
r t

o 
AS

M
E 

A1
7.

1-
20

10
/C

SA
 B

44
-1

0,
 

2.
24

.8
.5

.  
Co

ns
id

er
 a

do
pt

in
g 

re
qu

ir
em

en
ts

 fo
r o

w
ne

r’s
 m

an
ua

l 
si

m
ila

r t
o 

in
 E

N
 8

1–
1:

19
98

, 1
6.

3.

12
.4

.2
   E

le
ct

ro
-m

ec
ha

ni
ca

l b
ra

ke
  

12
.4

.2
.1

   T
hi

s b
ra

ke
 o

n 
it

s o
w

n 
sh

al
l b

e 
ca

pa
bl

e 
of

 s
to

pp
in

g 
th

e 
m

ac
hi

ne
 w

he
n 

th
e 

ca
r i

s t
ra

ve
lli

ng
 

do
w

nw
ar

d 
at

 ra
te

d 
sp

ee
d 

an
d 

w
it

h 
th

e 
ra

te
d 

lo
ad

 
pl

us
 2

5 
%

. I
n 

th
es

e 
co

nd
it

io
ns

 th
e 

re
ta

rd
at

io
n 

of
 th

e 
ca

r s
ha

ll 
no

t e
xc

ee
d 

th
at

 re
su

lti
ng

 fr
om

 o
pe

ra
tio

n 
of

 
th

e 
sa

fe
ty

 g
ea

r *
 o

r s
to

pp
in

g 
on

 th
e 

bu
ffe

r.

2.
24

.8
.3

   D
ri

vi
ng

-M
ac

hi
ne

 B
ra

ke
  

Th
e 

dr
iv

in
g-

m
ac

hi
ne

 b
ra

ke
, o

n 
it

s o
w

n,
 sh

al
l 

be
 c

ap
ab

le
 o

f: 
 

(a
)  

 h
ol

di
ng

 th
e 

ca
r a

t r
es

t w
it

h 
it

s r
at

ed
 lo

ad
 

(s
ee

 2
.1

6.
8*

 a
nd

 2
.2

6.
8)

 *A
ls

o 
25

 %
;  

(b
)  

 h
ol

di
ng

 th
e 

em
pt

y 
ca

r a
t r

es
t; 

 
(c

)  
 d

ec
el

er
at

in
g 

th
e 

em
pt

y 
ca

r t
ra

ve
lli

ng
 in

 
th

e 
up

 d
ir

ec
tio

n 
fr

om
 th

e 
sp

ee
d 

at
 w

hi
ch

 th
e 

go
ve

rn
or

 o
ve

rs
pe

ed
 s

w
itc

h 
is

 se
t. 

An
y 

de
ce

le
r-

at
io

n 
no

t e
xc

ee
di

ng
 9

,8
 m

/s
2   

(3
2.

2 
ft

/s
2 )

 is
 a

cc
ep

ta
bl

e 
pr

ov
id

ed
 th

at
 a

ll 
fa

ct
or

s s
uc

h 
as

, b
ut

 n
ot

 li
m

ite
d 

to
, s

ys
te

m
 

he
at

 d
is

si
pa

tio
n 

an
d 

al
lo

w
ab

le
 b

uf
fe

r s
tr

ik
in

g 
sp

ee
ds

 a
re

 c
on

si
de

re
d.

Pe
r T

S:
  

1)
   D

ou
bl

e 
br

ak
e;

 
St

op
pi

ng
:  

Go
v-

OS
 X

 1
10

 %
 

ra
te

d 
lo

ad
  

H
ol

di
ng

: 1
25

 %
 

ra
te

d 
lo

ad
 (b

y 
do

ub
le

) 0
 %

 to
 

10
0 

%
 ra

te
d 

lo
ad

 
(b

y 
si

ng
le

) A
ve

ra
ge

 
de

ce
le

ra
tio

n:
  

N
ot

 e
xc

ee
di

ng
 1

 g
  

2)
   S

in
gl

e 
Br

ak
e 

+ 
Em

er
ge

nc
y 

Br
ak

e;
  

St
op

pi
ng

: G
ov

-O
S 

X 
11

0 
%

 ra
te

d 
lo

ad
 

(S
B)

 

Go
v-

OS
 X

 0
 %

 to
 

10
0 

%
 ra

te
d 

lo
ad

 
(E

B)
  

H
ol

di
ng

: 1
25

 %
 

ra
te

d 
lo

ad
 (S

B)
:  

0 
%

 to
 1

00
 %

 ra
te

d 
lo

ad
 (E

B)
 A

ve
ra

ge
 

de
ce

le
ra

tio
n:

  
N

ot
 e

xc
ee

di
ng

 1
 g

n 
(S

B 
an

d/
or

 E
B)

12
.4

.2
.1

   (
se

co
nd

 p
ar

ag
ra

ph
)  

A
ll 

th
e 

m
ec

ha
ni

ca
l c

om
po

ne
nt

s o
f t

he
 b

ra
ke

 w
hi

ch
 

ta
ke

 p
ar

t i
n 

th
e 

ap
pl

ic
at

io
n 

of
 th

e 
br

ak
in

g 
ac

tio
n 

on
 th

e 
dr

um
 o

r d
is

k 
sh

al
l b

e 
in

st
al

le
d 

in
 tw

o 
se

ts
. 

If 
on

e 
of

 th
e 

co
m

po
ne

nt
s i

s n
ot

 w
or

ki
ng

 a
 s

uf
fic

ie
nt

 
br

ak
in

g 
ef

fo
rt

 to
 sl

ow
 d

ow
n 

th
e 

ca
r, 

tr
av

el
lin

g 
do

w
nw

ar
ds

 a
t r

at
ed

 s
pe

ed
 a

nd
 w

it
h 

ra
te

d 
lo

ad
 sh

al
l 

co
nt

in
ue

 to
 b

e 
ex

er
ci

se
d.

  
An

y 
so

le
no

id
 p

lu
ng

er
 is

 c
on

si
de

re
d 

to
 b

e 
a 

m
ec

ha
ni

-
ca

l p
ar

t, 
an

y 
so

le
no

id
 c

oi
l i

s n
ot

.

Ta
bl

e 
4 

(c
on

tin
ue

d)

© ISO 2016 – All rights reserved 57

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

12
.4

.2
.2

   T
he

 c
om

po
ne

nt
 o

n 
w

hi
ch

 th
e 

br
ak

e 
op

er
at

es
 sh

al
l b

e 
co

up
le

d 
to

 th
e 

tr
ac

tio
n 

sh
ea

ve
 o

r 
dr

um
 o

r s
pr

oc
ke

t b
y 

di
re

ct
 a

nd
 p

os
it

iv
e 

m
ec

ha
ni

ca
l 

m
ea

ns
.

Ge
ar

ed
 m

ac
hi

ne
d 

ca
n 

be
 u

se
d 

if 
st

re
ng

th
 re

qu
ir

e-
m

en
ts

 a
re

 m
et

.

12
.4

.2
.3

   T
o 

ho
ld

 o
ff 

th
e 

br
ak

e,
 in

 n
or

m
al

 o
pe

ra
-

tio
n,

 sh
al

l r
eq

ui
re

 a
 c

on
ti

nu
ou

s f
lo

w
 o

f c
ur

re
nt

.

12
.4

.2
.3

.1
   T

he
 in

te
rr

up
tio

n 
of

 th
is

 c
ur

re
nt

 sh
al

l 
be

 e
ffe

ct
ed

 b
y 

at
 le

as
t t

w
o 

in
de

pe
nd

en
t e

le
ct

ri
ca

l 
de

vi
ce

s, 
w

he
th

er
 o

r n
ot

 in
te

gr
al

 w
it

h 
th

os
e,

 w
hi

ch
 

ca
us

e 
in

te
rr

up
tio

n 
of

 th
e 

cu
rr

en
t f

ee
di

ng
 th

e 
lif

t 
m

ac
hi

ne
.  

If,
 w

hi
le

 th
e 

lif
t i

s s
ta

tio
na

ry
, o

ne
 o

f t
he

 c
on

ta
ct

or
s 

ha
s n

ot
 o

pe
ne

d 
th

e 
m

ai
n 

co
nt

ac
ts

, f
ur

th
er

 m
ov

e-
m

en
t o

f t
he

 c
ar

 sh
al

l b
e 

pr
ev

en
te

d 
at

 th
e 

la
te

st
 a

t 
th

e 
ne

xt
 c

ha
ng

e 
in

 th
e 

di
re

ct
io

n 
of

 m
ot

io
n.

2.
26

.8
.2

   T
w

o 
m

ea
ns

 sh
al

l b
e 

pr
ov

id
ed

 to
 

in
de

pe
nd

en
tl

y 
re

m
ov

e 
po

w
er

 fr
om

 th
e 

br
ak

e.
 

Th
e 

el
ec

tr
ic

al
 p

ro
te

ct
iv

e 
de

vi
ce

s r
eq

ui
re

d 
by

 
2.

26
.2

 sh
al

l c
on

tr
ol

 b
ot

h 
m

ea
ns

, e
xc

ep
t t

ha
t 

le
ve

lli
ng

 sh
al

l b
e 

pe
rm

it
te

d 
to

 ta
ke

 p
la

ce
 w

it
h 

po
w

er
 o

pe
ni

ng
 o

f d
oo

rs
 a

nd
 g

at
es

 in
 c

on
fo

rm
-

an
ce

 w
it

h 
2.

13
.2

.1
.1

 a
nd

 2
.1

3.
2.

2.
1.

  
O

ne
 o

f t
he

 m
ea

ns
 sh

al
l b

e 
ei

th
er

 a
 c

on
ta

ct
or

, 
or

 a
n 

E/
E/

PE
S 

w
it

h 
a 

SI
L 

of
 n

ot
 le

ss
 th

an
 th

e 
hi

gh
es

t S
IL

 o
f t

he
 fu

nc
tio

n 
fo

r t
he

 e
le

ct
ri

ca
l 

pr
ot

ec
ti

ve
 d

ev
ic

es
 in

vo
lv

ed
 w

it
h 

re
m

ov
in

g 
po

w
er

 fr
om

 th
e 

br
ak

e 
an

d 
sh

al
l b

e 
lis

te
d/

ce
rt

i-
fie

d 
an

d 
la

be
lle

d/
m

ar
ke

d 
fo

r c
om

pl
ia

nc
e 

w
it

h 
th

e 
ap

pl
ic

ab
le

 re
qu

ir
em

en
ts

 o
f I

EC
 6

15
08

–2
 

an
d 

IE
C 

61
50

8–
3.

 T
hi

s m
ea

ns
 is

 n
ot

 re
qu

ir
ed

 
to

 re
m

ov
e 

po
w

er
 fr

om
 th

e 
dr

iv
in

g-
m

ac
hi

ne
 

m
ot

or
. I

f t
he

 b
ra

ke
 c

ir
cu

it 
is

 u
ng

ro
un

de
d,

 
po

w
er

 sh
al

l b
e 

in
te

rr
up

te
d 

at
 a

ll 
po

w
er

 fe
ed

 
lin

es
 to

 th
e 

br
ak

e.

Sa
m

e 
as

 E
N

 8
1–

1

2.
26

.8
.3

   T
he

 b
ra

ke
 sh

al
l a

pp
ly

 a
ut

om
at

ic
al

ly
 

w
he

n:
  

(a
)  

 th
e 

op
er

at
in

g 
de

vi
ce

 o
f a

 c
ar

 s
w

itc
h 

or
 

co
nt

in
uo

us
 p

re
ss

ur
e 

op
er

at
io

n 
el

ev
at

or
 is

 in
 

th
e 

st
op

 p
os

it
io

n;
  

(b
)  

 a
 n

or
m

al
 s

to
pp

in
g 

m
ea

ns
 fu

nc
tio

ns
;  

(c
)  

 a
ny

 e
le

ct
ri

ca
l p

ro
te

ct
iv

e 
de

vi
ce

 is
 a

ct
iv

at
-

ed
;  

(d
)  

 th
er

e 
is

 a
 lo

ss
 o

f p
ow

er
 to

 th
e 

dr
iv

in
g-

m
a-

ch
in

e 
br

ak
e.

Sa
m

e 
as

 E
N

 8
1–

1
Pr

op
os

al
: S

ta
nd

ar
ds

 w
ri

ti
ng

 b
od

ie
s t

o 
co

ns
id

er
 

ad
op

ti
ng

 th
e 

fo
llo

w
in

g 
pr

op
os

ed
 re

qu
ir

em
en

ts
:  

Pr
io

ri
ty

 1
 —

 C
on

si
de

r a
do

pt
in

g 
re

qu
ir

em
en

t s
im

ila
r 

to
 A

SM
E 

A1
7.

1-
20

10
/C

SA
 B

44
-1

0,
 2

.2
6.

8.
3 

(b
).

12
.4

.2
.3

.2
   W

he
n 

th
e 

m
ot

or
 o

f t
he

 li
ft

 is
 li

ke
ly

 to
 

fu
nc

tio
n 

as
 a

 g
en

er
at

or
, i

t s
ha

ll 
no

t b
e 

po
ss

ib
le

 fo
r 

th
e 

el
ec

tr
ic

 d
ev

ic
e 

op
er

at
in

g 
th

e 
br

ak
e 

to
 b

e 
fe

d 
by

 
th

e 
dr

iv
in

g 
m

ot
or

.

2.
26

.8
.5

   T
he

 b
ra

ke
 sh

al
l n

ot
 b

e 
pe

rm
an

en
tl

y 
co

nn
ec

te
d 

ac
ro

ss
 th

e 
ar

m
at

ur
e 

or
 fi

el
d 

of
 a

 d
i-

re
ct

-c
ur

re
nt

 e
le

va
to

r d
ri

vi
ng

-m
ac

hi
ne

 m
ot

or
.

0.
3.

1 
  C

om
po

ne
nt

s a
re

:  
a)

   d
es

ig
ne

d 
in

 a
cc

or
da

nc
e 

w
it

h 
us

ua
l e

ng
in

ee
ri

ng
 

pr
ac

tic
e 

an
d 

ca
lc

ul
at

io
n 

co
de

s, 
ta

ki
ng

 in
to

 a
cc

ou
nt

 
al

l f
ai

lu
re

 m
od

es
;

2.
24

.8
.6

   D
ri

vi
ng

-M
ac

hi
ne

 B
ra

ke
 D

es
ig

n.
  

Th
e 

dr
iv

in
g-

 m
ac

hi
ne

 b
ra

ke
 d

es
ig

n 
sh

al
l 

en
su

re
 c

on
ta

ct
 o

f t
he

 fr
ic

tio
n 

m
at

er
ia

l o
n 

th
e 

br
ak

in
g 

su
rf

ac
e 

co
ns

is
te

nt
 w

it
h 

go
od

 e
ng

i-
ne

er
in

g 
pr

ac
tic

e.
 M

ea
ns

 sh
al

l b
e 

pr
ov

id
ed

 to
 

pr
ot

ec
t t

he
 b

ra
ki

ng
 s

ur
fa

ce
s f

ro
m

 c
on

ta
m

in
a-

tio
n 

ca
us

ed
 b

y 
an

y 
dr

iv
in

g-
m

ac
hi

ne
 fl

ui
d 

le
ak

.

Sa
m

e 
as

 
AS

M
E 

A1
7.

1/
 

CS
A 

B4
4

Ta
bl

e 
4 

(c
on

tin
ue

d)

58 © ISO 2016 – All rights reserved

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

12
.4

.2
.3

.3
   B

ra
ki

ng
 sh

al
l b

ec
om

e 
ef

fe
ct

iv
e 

w
it

ho
ut

 
su

pp
le

m
en

ta
ry

 d
el

ay
 a

ft
er

 o
pe

ni
ng

 o
f t

he
 b

ra
ke

 
re

le
as

e 
ci

rc
ui

t.

N
O

TE
   T

he
 u

se
 o

f a
 d

io
de

 o
r c

ap
ac

ito
r c

on
ne

ct
ed

 
di

re
ct

ly
 to

 th
e 

te
rm

in
al

s o
f t

he
 b

ra
ke

 c
oi

l i
s n

ot
 

co
ns

id
er

ed
 a

s a
 m

ea
ns

 o
f d

el
ay

.

Sa
m

e 
as

 E
N

 8
1–

1

12
.4

.2
.4

   A
ny

 m
ac

hi
ne

 fi
tt

ed
 w

it
h 

a 
m

an
ua

l e
m

er
-

ge
nc

y 
op

er
at

in
g 

de
vi

ce
 (1

2.
5.

1)
 sh

al
l b

e 
ca

pa
bl

e 
of

 
ha

vi
ng

 th
e 

br
ak

e 
re

le
as

ed
 b

y 
ha

nd
 a

nd
 re

qu
ir

e 
a 

co
ns

ta
nt

 e
ff

or
t t

o 
ke

ep
 th

e 
br

ak
e 

op
en

.

2.
24

.8
.4

   M
ea

ns
 fo

r 
M

an
ua

l R
el

ea
se

. M
ea

ns
 

sh
al

l b
e 

pe
rm

it
te

d 
fo

r m
an

ua
l r

el
ea

se
 o

f t
he

 
dr

iv
in

g-
m

ac
hi

ne
 b

ra
ke

. T
he

 m
ea

ns
 sh

al
l 

pe
rm

it 
ca

r m
ov

em
en

t i
n 

a 
gr

ad
ua

l, 
co

nt
ro

lla
bl

e 
m

an
ne

r. 
Pr

ov
is

io
n 

sh
al

l b
e 

m
ad

e 
to

 p
re

ve
nt

 
un

in
te

nd
ed

 a
ct

ua
tio

n 
of

 th
e 

de
vi

ce
. T

he
 

m
an

ua
l r

el
ea

se
 d

ev
ic

e 
sh

al
l b

e 
de

si
gn

ed
 to

 b
e 

ha
nd

 a
pp

lie
d 

on
ly

 w
it

h 
co

nt
in

uo
us

 e
ff

or
t. 

Th
e 

br
ak

e 
sh

al
l r

ea
pp

ly
 a

t i
ts

 fu
lly

 a
dj

us
te

d 
ca

pa
c-

it
y 

in
 th

e 
ab

se
nc

e 
of

 th
e 

ha
nd

 a
pp

lie
d 

ef
fo

rt
. 

D
ev

ic
es

 re
qu

ir
ed

 in
 a

cc
or

da
nc

e 
w

it
h 

2.
19

 a
re

 
pe

rm
it

te
d 

to
 b

e 
te

m
po

ra
ri

ly
 d

is
ab

le
d 

w
he

n 
th

e 
m

an
ua

l r
el

ea
se

 d
ev

ic
e 

is
 in

 u
se

.

Sa
m

e 
as

 E
N

 8
1–

1

12
.4

.2
.5

   T
he

 b
ra

ke
 sh

oe
 o

r p
ad

 p
re

ss
ur

e 
sh

al
l b

e 
ex

er
te

d 
by

 g
ui

de
d 

co
m

pr
es

si
on

 s
pr

in
gs

 o
r w

ei
gh

ts
.

2.
24

.8
.3

   D
ri

vi
ng

-M
ac

hi
ne

 B
ra

ke
. T

he
 d

ri
v-

in
g 

m
ac

hi
ne

 sh
al

l b
e 

eq
ui

pp
ed

 w
it

h 
a 

fr
ic

tio
n 

br
ak

e 
ap

pl
ie

d 
by

 a
 s

pr
in

g 
or

 s
pr

in
gs

, o
r b

y 
gr

av
it

y,
 a

nd
 re

le
as

ed
 e

le
ct

ro
m

ec
ha

ni
ca

lly
 o

r 
el

ec
tr

oh
yd

ra
ul

ic
al

ly
 (s

ee
 1

.3
) i

n 
co

nf
or

m
an

ce
 

w
it

h 
2.

26
.8

…
..

Sa
m

e 
as

 E
N

 8
1–

1 
ex

ce
pt

 n
o 

gr
av

it
y 

re
le

as
e.

12
.4

.2
.6

   B
an

d 
br

ak
es

 sh
al

l n
ot

 b
e 

us
ed

.
Sa

m
e 

as
 E

N
 8

1–
1

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r d

el
et

io
n 

of
 1

2.
4.

2.
6.

12
.4

.2
.7

   B
ra

ke
 li

ni
ng

s s
ha

ll 
be

 in
co

m
bu

st
ib

le
.

Sa
m

e 
as

 E
N

 8
1–

1

In
 th

e 
fo

llo
w

in
g 

se
ct

io
n,

 th
e 

pr
es

en
ta

ti
on

 fo
llo

w
s 

th
e 

A
SM

E 
A1

7.
1/

CS
A 

B
44

 r
eq

ui
re

m
en

ts
 s

eq
ue

nc
e 

ra
th

er
 th

an
 E

N
 8

1–
1.

Ta
bl

e 
4 

(c
on

tin
ue

d)

© ISO 2016 – All rights reserved 59

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

9.
10

   A
sc

en
di

ng
 c

ar
 o

ve
rs

pe
ed

 p
ro

te
ct

io
n 

m
ea

ns
SE

CT
IO

N
 2

.1
9 

A
SC

EN
D

IN
G 

CA
R 

O
V

ER
SP

EE
D

 
A

N
D

 U
N

IN
T

EN
D

ED
 C

A
R 

M
O

V
EM

EN
T 

 
PR

O
T

EC
T

IO
N

  
2.

19
.1

   A
sc

en
di

ng
 C

ar
 O

ve
rs

pe
ed

 P
ro

te
c-

ti
on

  
2.

19
.1

.1
   P

ur
po

se
. A

sc
en

di
ng

 c
ar

 o
ve

rs
pe

ed
 

pr
ot

ec
tio

n 
sh

al
l b

e 
pr

ov
id

ed
 to

 p
re

ve
nt

 th
e 

ca
r 

fr
om

 s
tr

ik
in

g 
th

e 
ho

is
tw

ay
 o

ve
rh

ea
d 

st
ru

ct
ur

e 
as

 a
 re

su
lt 

of
 a

 fa
ilu

re
 in

  
(a

)  
 th

e 
el

ec
tr

ic
 d

ri
vi

ng
-m

ac
hi

ne
 m

ot
or

, b
ra

ke
, 

co
up

lin
g,

 sh
af

t, 
or

 g
ea

ri
ng

  
(b

)  
 th

e 
co

nt
ro

l s
ys

te
m

  
(c

)  
 a

ny
 o

th
er

 c
om

po
ne

nt
 u

po
n 

w
hi

ch
 th

e 
sp

ee
d 

of
 th

e 
ca

r d
ep

en
ds

, e
xc

ep
t t

he
 s

us
pe

n-
si

on
 ro

pe
s a

nd
 th

e 
dr

iv
e 

sh
ea

ve
 o

f t
he

 tr
ac

tio
n 

m
ac

hi
ne

.

A 
tr

ac
tio

n 
dr

iv
e 

lif
t s

ha
ll 

be
 p

ro
vi

de
d 

w
it

h 
as

ce
nd

-
in

g 
ca

r o
ve

rs
pe

ed
 p

ro
te

ct
io

n 
m

ea
ns

 c
on

fo
rm

in
g 

to
 

th
e 

fo
llo

w
in

g:

2.
19

.1
.2

   W
he

re
 R

eq
ui

re
d 

an
d 

Fu
nc

ti
on

. A
ll 

el
ec

tr
ic

 tr
ac

tio
n 

el
ev

at
or

s, 
ex

ce
pt

 th
os

e 
w

ho
se

 
em

pt
y 

ca
r w

ei
gh

t e
xc

ee
ds

 th
e 

to
ta

l w
ei

gh
t 

of
 th

e 
su

sp
en

si
on

 ro
pe

s a
nd

 c
ou

nt
er

w
ei

gh
t, 

sh
al

l b
e 

pr
ov

id
ed

 w
it

h 
a 

de
vi

ce
 to

 p
re

ve
nt

 a
n 

as
ce

nd
in

g 
el

ev
at

or
 fr

om
 s

tr
ik

in
g 

th
e 

ho
is

tw
ay

 
ov

er
he

ad
 s

tr
uc

tu
re

. T
hi

s d
ev

ic
e 

(s
ee

 2
.2

6.
2.

29
) 

sh
al

l:

Sa
m

e 
as

 E
N

 8
1–

1

9.
10

.1
   T

he
 m

ea
ns

, c
om

pr
is

in
g 

sp
ee

d 
m

on
ito

r-
in

g 
an

d 
sp

ee
d 

re
du

ci
ng

 e
le

m
en

ts
, s

ha
ll 

de
te

ct
 

un
co

nt
ro

lle
d 

m
ov

em
en

t o
f t

he
 a

sc
en

di
ng

 c
ar

 a
t a

 
m

in
im

um
 1

15
 %

 o
f t

he
 ra

te
d 

sp
ee

d,
 a

nd
 m

ax
im

um
 

as
 d

ef
in

ed
 in

 9
.9

.3
, a

nd
 sh

al
l c

au
se

 th
e 

ca
r t

o 
st

op
, 

or
 a

t l
ea

st
 re

du
ce

 it
s s

pe
ed

 to
 th

at
 fo

r w
hi

ch
 th

e 
co

un
te

rw
ei

gh
t b

uf
fe

r i
s d

es
ig

ne
d

(a
)  

 d
et

ec
t a

n 
as

ce
nd

in
g 

ca
r o

ve
rs

pe
ed

 c
on

di
-

tio
n 

at
 a

 s
pe

ed
 n

ot
 g

re
at

er
 th

an
 1

0 
%

 h
ig

he
r 

th
an

 th
e 

sp
ee

d 
at

 w
hi

ch
 th

e 
ca

r g
ov

er
no

r i
s s

et
 

to
 tr

ip
 (s

ee
 2

.1
8.

2.
1)

;  
   (

1)
   I

f t
he

 o
ve

rs
pe

ed
 d

et
ec

tio
n 

m
ea

ns
 re

-
qu

ir
es

 e
le

ct
ri

ca
l p

ow
er

 fo
r i

ts
 fu

nc
tio

ni
ng

:  
    

  (
a)

   a
 lo

ss
 o

f e
le

ct
ri

ca
l p

ow
er

 to
 th

e 
as

ce
nd

-
in

g 
ca

r o
ve

rs
pe

ed
 d

et
ec

tio
n 

an
d 

co
nt

ro
l m

ea
ns

 
sh

al
l c

au
se

 th
e 

im
m

ed
ia

te
 a

ct
iv

at
io

n 
of

 th
e 

em
er

ge
nc

y 
br

ak
e 

as
 re

qu
ir

ed
 in

 2
.1

9.
1.

2 
(b

); 
 

    
  (

b)
   t

he
 o

cc
ur

re
nc

e 
of

 a
 s

in
gl

e 
gr

ou
nd

, 
or

 th
e 

fa
ilu

re
 o

f a
ny

 m
ec

ha
ni

ca
lly

 o
pe

ra
te

d 
sw

itc
h 

th
at

 d
oe

s n
ot

 m
ee

t t
he

 re
qu

ir
em

en
ts

 o
f 

2.
26

.4
.3

.1
, a

ny
 s

in
gl

e 
m

ag
ne

tic
al

ly
 o

pe
ra

t-
ed

 s
w

itc
h,

 c
on

ta
ct

or
, o

r r
el

ay
, o

r a
ny

 s
in

gl
e 

so
lid

-s
ta

te
 d

ev
ic

e,
 o

r a
 fa

ilu
re

 o
f a

 so
ft

w
ar

e 
sy

st
em

 n
ot

 c
on

fo
rm

in
g 

to
 2

.2
6.

4.
3.

2,
 sh

al
l n

ot
 

re
nd

er
 th

e 
de

te
ct

io
n 

m
ea

ns
 in

op
er

at
iv

e;
 

Sa
m

e 
as

 E
N

 8
1–

1,
 

ex
ce

pt
 th

e 
fo

llo
w

-
in

g:
  

“a
t a

 m
in

im
um

 
11

5 
%

 o
f t

he
 ra

te
d 

sp
ee

d 
“a

nd
“ a

t 
le

as
t r

ed
uc

e 
it

s 
sp

ee
d 

to
 th

at
 fo

r 
w

hi
ch

 th
e 

co
un

-
te

rw
ei

gh
t b

uf
fe

r i
s 

de
si

gn
ed

.” 
 

D
et

ec
te

d 
at

 1
30

 %
 

of
 ra

te
d 

sp
ee

d.
 

M
ax

im
um

 s
pe

ed
 

is
 n

ot
 m

or
e 

th
an

 
10

 %
 o

f g
ov

er
no

r 
tr

ip
pi

ng
 s

pe
ed

.  
Sa

m
e 

as
 E

N
 8

1–
1

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 1

 —
 C

on
si

de
r i

nc
or

po
ra

ti
ng

  
AS

M
E 

A1
7.

1-
20

10
/C

SA
 B

44
-1

0,
 2

.1
9.

1.
2 

(a
)(

1)
, (

2)
 

an
d 

(3
) i

nt
o 

Ty
pe

 T
es

t r
eq

ui
re

m
en

ts
 (F

7)
.

Ta
bl

e 
4 

(c
on

tin
ue

d)

60 © ISO 2016 – All rights reserved

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

   (
2)

   T
he

 fa
ilu

re
 o

f a
ny

 s
in

gl
e 

m
ec

ha
ni

ca
l-

ly
 o

pe
ra

te
d 

sw
itc

h 
th

at
 d

oe
s n

ot
 m

ee
t t

he
 

re
qu

ir
em

en
ts

 o
f 2

.2
6.

4.
3 

sh
al

l n
ot

 re
nd

er
 th

e 
de

te
ct

io
n 

m
ea

ns
 in

op
er

at
iv

e.
  

   (
3)

   W
he

n 
a 

fa
ul

t s
pe

ci
fie

d 
in

 2
.1

9.
1.

2 
(a

)(
1)

(b
) o

r 2
.1

9.
1.

2 
(a

)(
2)

 is
 d

et
ec

te
d,

 th
e 

ca
r s

ha
ll 

st
op

 a
t o

r b
ef

or
e 

th
e 

ne
xt

 la
nd

in
g 

fo
r w

hi
ch

 
a 

de
m

an
d 

w
as

 re
gi

st
er

ed
, a

nd
 sh

al
l n

ot
 b

e 
pe

rm
it

te
d 

to
 re

st
ar

t.

9.
10

.6
   W

he
n 

th
e 

m
ea

ns
 h

as
 b

ee
n 

ac
ti

va
te

d 
it

s r
e-

le
as

e 
sh

al
l r

eq
ui

re
 th

e 
in

te
rv

en
tio

n 
of

 a
 c

om
pe

te
nt

 
pe

rs
on

.

   (
4)

   O
nc

e 
ac

tu
at

ed
 b

y 
ov

er
sp

ee
d,

 th
e 

ov
er

-
sp

ee
d 

de
te

ct
io

n 
m

ea
ns

 sh
al

l r
em

ai
n 

ac
tu

at
ed

 
un

ti
l m

an
ua

lly
 re

se
t, 

an
d 

th
e 

ca
r s

ha
ll 

no
t s

ta
rt

 
or

 r
un

 u
nl

es
s t

he
 d

et
ec

tio
n 

m
ea

ns
 is

 re
se

t.

9.
10

.2
   T

he
 m

ea
ns

 sh
al

l b
e 

ca
pa

bl
e 

of
 p

er
fo

rm
in

g 
as

 re
qu

ir
ed

 in
 9

.1
0.

1 
w

it
ho

ut
 a

ss
is

ta
nc

e 
fr

om
 a

ny
 

lif
t c

om
po

ne
nt

 th
at

, d
ur

in
g 

no
rm

al
 o

pe
ra

tio
n,

 
co

nt
ro

ls
 th

e 
sp

ee
d 

or
 re

ta
rd

at
io

n,
 o

r s
to

ps
 th

e 
ca

r, 
un

le
ss

 th
er

e 
is

 b
ui

lt-
in

 re
du

nd
an

cy
  

A 
m

ec
ha

ni
ca

l l
in

ka
ge

 to
 th

e 
ca

r, 
w

he
th

er
 o

r n
ot

 s
uc

h 
lin

ka
ge

 is
 u

se
d 

fo
r a

ny
 o

th
er

 p
ur

po
se

, m
ay

 b
e 

us
ed

 
to

 a
ss

is
t i

n 
th

is
 p

er
fo

rm
an

ce
.

    
  (

b)
   d

ec
el

er
at

e 
th

e 
ca

r w
he

n 
lo

ad
ed

 w
it

h 
an

y 
lo

ad
 u

p 
to

 it
s r

at
ed

 lo
ad

 [s
ee

 2
.1

6.
8 

(h
)]

 b
y 

ap
pl

yi
ng

 a
n 

em
er

ge
nc

y 
br

ak
e 

co
nf

or
m

in
g 

to
 

2.
19

.3
. T

he
 c

ar
 sh

al
l n

ot
 s

ta
rt

 o
r r

un
 u

nl
es

s t
he

 
em

er
ge

nc
y 

br
ak

e 
is

 re
se

t.

Sa
m

e 
as

 E
N

 8
1–

1

2.
19

.3
   E

m
er

ge
nc

y 
B

ra
ke

  
(S

ee
 N

on
 m

an
da

to
ry

 A
pp

en
di

x 
F)

  
2.

19
.3

.1
   W

he
re

 R
eq

ui
re

d 
 

2.
19

.3
.1

.1
 W

he
n 

re
qu

ir
ed

 b
y 

2.
19

.1
 fo

r 
pr

ot
ec

tio
n 

ag
ai

ns
t a

sc
en

di
ng

 c
ar

 o
ve

rs
pe

ed
, 

an
 e

m
er

ge
nc

y 
br

ak
e 

(s
ee

 1
.3

) c
on

fo
rm

in
g 

to
 

2.
19

.3
.2

 sh
al

l b
e 

pr
ov

id
ed

.

2.
19

.3
.1

.2
   W

he
n 

re
qu

ir
ed

 b
y 

2.
19

.2
 fo

r 
pr

ot
ec

tio
n 

ag
ai

ns
t u

ni
nt

en
de

d 
ca

r m
ov

em
en

t, 
an

 e
m

er
ge

nc
y 

br
ak

e 
(s

ee
 1

.3
) c

on
fo

rm
in

g 
to

 
2.

19
.3

.2
 sh

al
l b

e 
pr

ov
id

ed
.

2.
19

.3
.1

.3
   A

 s
in

gl
e 

de
vi

ce
 sh

al
l b

e 
pe

rm
it

te
d 

to
 m

ee
t t

he
 re

qu
ir

em
en

ts
 o

f b
ot

h 
2.

19
.3

.1
.1

 
an

d 
2.

19
.3

.1
.2

, o
r s

ep
ar

at
e 

de
vi

ce
s s

ha
ll 

be
 

pr
ov

id
ed

.

Ta
bl

e 
4 

(c
on

tin
ue

d)

© ISO 2016 – All rights reserved 61

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

9.
10

.4
   T

he
 m

ea
ns

 sh
al

l a
ct

:  
a)

   t
o 

th
e 

ca
r, 

 
b)

   t
o 

th
e 

co
un

te
rw

ei
gh

t, 
 

c)
   o

n 
th

e 
ro

pe
 s

ys
te

m
 (s

us
pe

ns
io

n 
or

 c
om

pe
ns

at
-

in
g)

,  
d)

   o
n 

th
e 

tr
ac

tio
n 

sh
ea

ve
 (e

.g
. o

n 
th

e 
sh

ea
ve

 d
ir

ec
t-

ly
 o

r o
n 

th
e 

sa
m

e 
sh

af
t i

n 
th

e 
im

m
ed

ia
te

 v
ic

in
it

y 
of

 
th

e 
sh

ea
ve

).

2.
19

.3
.2

   R
eq

ui
re

m
en

ts
.  

Th
e 

em
er

ge
nc

y 
br

ak
e 

is
 p

er
m

it
te

d 
to

 c
on

si
st

 o
f 

on
e 

or
 m

or
e 

de
vi

ce
s a

nd
 sh

al
l  

(a
)  

 fu
nc

tio
n 

to
 d

ec
el

er
at

e 
th

e 
ca

r b
y 

ac
ti

ng
 o

n 
on

e 
or

 m
or

e 
of

 th
e 

fo
llo

w
in

g 
(s

ee
 a

ls
o 

2.
19

.4
): 

 
   (

1)
   c

ou
nt

er
w

ei
gh

t [
e.

g.
 c

ou
nt

er
w

ei
gh

t s
af

et
y 

(s
ee

 2
.1

7.
4 

an
d 

2.
17

.7
)]

;  
   (

2)
   c

ar
;  

   (
3)

   s
us

pe
ns

io
n 

or
 c

om
pe

ns
at

io
n 

ro
pe

 
sy

st
em

;  
   (

4)
   d

ri
ve

 sh
ea

ve
 o

f a
 tr

ac
tio

n 
m

ac
hi

ne
;  

   (
5)

   b
ra

ke
 d

ru
m

 o
r b

ra
ki

ng
 s

ur
fa

ce
 o

f t
he

 
dr

iv
in

g-
m

ac
hi

ne
 b

ra
ke

, p
ro

vi
de

d 
th

at
 th

e 
dr

iv
in

g-
m

ac
hi

ne
 b

ra
ke

 s
ur

fa
ce

 is
 in

te
gr

al
 (c

as
t 

or
 w

el
de

d)
 w

it
h 

or
 d

ir
ec

tl
y 

at
ta

ch
ed

 to
 th

e 
dr

iv
in

g-
m

ac
hi

ne
 sh

ea
ve

. A
tt

ac
hm

en
ts

, w
he

re
 

us
ed

, s
ha

ll 
co

nf
or

m
 to

 2
.2

4.
3 

an
d 

2.
24

.4
.1

. 
W

el
di

ng
, w

he
re

 u
se

d,
 sh

al
l c

on
fo

rm
 to

 8
.8

; 

Sa
m

e 
as

 E
N

 8
1–

1,
 

ex
ce

pt
:  

c)
  

D
el

et
e 

br
ak

e 
on

 
co

m
pe

ns
at

in
g 

ro
pe

.  
d)

  
D

el
et

e;
 im

m
ed

ia
te

 
vi

ci
ni

ty
  

Ad
d;

 m
ec

ha
ni

ca
l 

co
nn

ec
te

d 
pa

rt
s 

w
it

h 
dr

iv
in

g 
sh

ea
ve

, p
ro

vi
de

d 
m

ec
ha

ni
ca

l 
st

re
ng

th
 is

 e
n-

su
re

d

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r a

dd
in

g 
re

qu
ir

em
en

ts
 o

f 
AS

M
E 

A1
7.

1-
20

10
/C

SA
 B

44
-1

0,
 2

.1
9.

3.
2 

(a
)(

5)
 in

 li
eu

 
of

 la
ng

ua
ge

 in
 b

ra
ck

et
s i

n 
9.

10
.4

 (d
). 

 
Pr

op
os

al
: S

ta
nd

ar
ds

 w
ri

ti
ng

 b
od

ie
s t

o 
co

ns
id

er
 

ad
op

ti
ng

 th
e 

fo
llo

w
in

g 
pr

op
os

ed
 re

qu
ir

em
en

ts
:  

Pr
io

ri
ty

 2
 —

 C
on

si
de

r a
do

pt
io

n 
of

 re
qu

ir
em

en
ts

 in
 

AS
M

E 
A1

7.
1-

20
10

/C
SA

 B
44

-1
0,

 2
.1

9.
3.

2 
(d

), 
(e

) a
nd

 
(f

) a
s a

n 
al

te
rn

at
iv

e 
so

lu
tio

n.

(b
)  

 b
e 

in
de

pe
nd

en
t o

f t
he

 d
ri

vi
ng

-m
ac

hi
ne

 
br

ak
e;

  
(c

)  
 n

ot
 b

e 
us

ed
 to

 p
ro

vi
de

, o
r a

ss
is

t i
n 

pr
ov

id
-

in
g,

 th
e 

st
op

pi
ng

 o
f t

he
 c

ar
 w

he
n 

on
 a

ut
om

at
ic

 
op

er
at

io
n.

, u
nl

es
s a

pp
lie

d 
as

 re
qu

ir
ed

 in
 2

.1
9.

1 
an

d 
2.

19
.2

, o
r a

s p
er

m
it

te
d 

in
 2

.1
9.

3.
2 

(e
) a

nd
 

(f
);

  
(d

)  
 b

e 
pe

rm
it

te
d 

to
 b

e 
ap

pl
ie

d 
on

ly
 a

ft
er

 th
e 

ca
r i

s s
to

pp
ed

 w
he

n 
on

 a
ut

om
at

ic
 o

pe
ra

tio
n,

 
ex

ce
pt

 a
s r

eq
ui

re
d 

in
 2

.1
9.

1 
an

d 
2.

19
.2

;  
(e

)  
 b

e 
pe

rm
it

te
d 

to
 b

e 
ap

pl
ie

d 
to

 a
 s

ta
tio

na
ry

 
or

 m
ov

in
g 

br
ak

in
g 

su
rf

ac
e 

w
he

n 
an

y 
el

ec
tr

ic
al

 
pr

ot
ec

ti
ve

 d
ev

ic
e 

(2
.2

6.
2)

 is
 a

ct
ua

te
d;

  
(f

)  
 b

e 
pe

rm
it

te
d 

to
 b

e 
ap

pl
ie

d 
to

 a
 s

ta
tio

n-
ar

y 
or

 m
ov

in
g 

br
ak

in
g 

su
rf

ac
e 

w
he

n 
on

 
co

nt
in

uo
us

-p
re

ss
ur

e 
op

er
at

io
n 

(e
.g

. c
on

ti
nu

-
ou

s-
pr

es
su

re
 in

sp
ec

tio
n 

op
er

at
io

n,
 in

sp
ec

tio
n 

op
er

at
io

n 
w

it
h 

op
en

 d
oo

r c
ir

cu
it

s, 
or

 h
oi

st
w

ay
 

ac
ce

ss
 o

pe
ra

tio
n;

9.
10

.9
   I

f t
he

 m
ea

ns
 re

qu
ir

es
 e

xt
er

na
l e

ne
rg

y 
to

 
op

er
at

e,
 th

e 
ab

se
nc

e 
of

 e
ne

rg
y 

sh
al

l c
au

se
 th

e 
lif

t 
to

 s
to

p 
an

d 
ke

ep
 it

 s
to

pp
ed

. T
hi

s d
oe

s n
ot

 a
pp

ly
 fo

r 
gu

id
ed

 c
om

pr
es

se
d 

sp
ri

ng
s.

(g
)  

 n
ot

 re
qu

ir
e 

ap
pl

ic
at

io
n 

of
 e

le
ct

ri
c p

ow
er

 
fo

r i
ts

 a
ct

iv
at

io
n,

 n
or

 b
e 

re
nd

er
ed

 in
op

er
at

iv
e 

by
 fa

ilu
re

 o
f a

ny
 p

ow
er

 s
up

pl
y;

Sa
m

e 
as

 
AS

M
E 

A1
7.

1/
 

CS
A 

B4
4

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r a

do
pt

in
g 

la
ng

ua
ge

 in
  

EN
 8

1–
1:

19
98

, 9
.1

0.
9.

Ta
bl

e 
4 

(c
on

tin
ue

d)

62 © ISO 2016 – All rights reserved

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

(h
)  

 n
ot

 o
n 

it
s o

w
n 

ca
us

e 
th

e 
av

er
ag

e 
ca

r 
re

ta
rd

at
io

n 
to

 e
xc

ee
d 

9,
8 

m
/s

2  (
32

.2
 ft

/s
2 )

 
du

ri
ng

 th
e 

st
op

pi
ng

 o
r s

lo
w

do
w

n 
ph

as
e 

du
ri

ng
 

as
ce

nd
in

g 
ca

r o
ve

rs
pe

ed
;  

(i
)  

 b
e 

de
si

gn
ed

 so
 th

at
 fa

ct
or

 o
f s

af
et

y 
ba

se
d 

on
 m

ax
im

um
 s

tr
es

se
s d

ev
el

op
ed

 in
 th

e 
pa

rt
s 

su
bj

ec
t t

o 
lo

ad
 d

ur
in

g 
th

e 
op

er
at

io
n 

of
 th

e 
em

er
ge

nc
y 

br
ak

e 
sh

al
l c

om
pl

y 
to

 th
e 

fo
llo

w
in

g:
  

   (
1)

   W
he

re
 a

n 
em

er
ge

nc
y 

br
ak

e 
is

 a
pp

lie
d 

on
ly

 w
he

n 
pr

ot
ec

ti
ng

 a
ga

in
st

 e
it

he
r a

n 
as

ce
nd

-
in

g 
ca

r o
ve

rs
pe

ed
 c

on
di

tio
n 

or
 u

ni
nt

en
de

d 
ca

r 
m

ov
em

en
t w

it
h 

th
e 

ca
r a

nd
 h

oi
st

w
ay

 d
oo

rs
 

op
en

, t
he

 m
in

im
um

 fa
ct

or
s o

f s
af

et
y,

 w
he

n 
ap

pl
ie

d 
du

ri
ng

 th
e 

re
ta

rd
at

io
n 

ph
as

e 
of

 e
m

er
-

ge
nc

y 
br

ak
in

g,
 sh

al
l b

e 
no

t l
es

s t
ha

n 
th

os
e 

sp
ec

ifi
ed

 in
 2

.1
7.

12
.1

.

Sa
m

e 
as

 E
N

 8
1–

1 
 

(J
IS

 u
se

 th
e 

av
er

-
ag

e 
de

ce
le

ra
tio

n)

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 1

 —
 C

on
si

de
r r

ev
is

in
g 

av
er

ag
e 

re
ta

rd
at

io
n 

to
 ta

ke
 a

cc
ou

nt
 o

f i
ns

ta
nt

an
eo

us
 re

ta
rd

at
io

n.
  

St
an

da
rd

s w
ri

ti
ng

 b
od

ie
s t

o 
re

vi
ew

 re
qu

ir
em

en
ts

 
co

ns
id

er
in

g 
go

od
 e

ng
in

ee
ri

ng
 p

ra
ct

ic
e 

as
 d

es
cr

ib
ed

 
in

 IS
O/

TS
 2

25
59

-2
:2

01
0,

 5
.4

.

   (
2)

   W
he

re
 a

n 
em

er
ge

nc
y 

br
ak

e 
is

 a
pp

lie
d 

as
 

pe
rm

it
te

d 
in

 2
.1

9.
3.

2 
(d

), 
(e

) a
nd

 (f
), 

th
e 

m
in

-
im

um
 fa

ct
or

s o
f s

af
et

y,
 w

he
n 

ap
pl

ie
d 

du
ri

ng
 

re
ta

rd
at

io
n 

ph
as

e 
of

 e
m

er
ge

nc
y 

br
ak

in
g,

 sh
al

l 
be

 n
ot

 le
ss

 th
an

 th
os

e 
sp

ec
ifi

ed
 in

 2
.2

4.
3.

1 
an

d 
2.

24
.3

.2
. D

eg
ra

da
tio

n 
of

 th
e 

em
er

ge
nc

y 
br

ak
e 

du
e 

to
 w

ea
r s

ha
ll 

be
 c

on
si

de
re

d.
  

   (
3)

   W
he

re
 a

n 
em

er
ge

nc
y 

br
ak

e 
ac

ts
 o

n 
su

s-
pe

ns
io

n 
or

 c
om

pe
ns

at
io

n 
m

ea
ns

,  
    

  (
a)

   t
he

 fa
ct

or
 o

f s
af

et
y 

w
it

h 
re

sp
ec

t t
o 

th
e 

br
ea

ki
ng

 s
tr

en
gt

h 
of

 th
e 

su
sp

en
si

on
 a

nd
 c

om
-

pe
ns

at
io

n 
m

em
be

rs
 sh

al
l b

e 
no

t l
es

s t
ha

n 
5 

at
 

an
y 

ti
m

e 
du

ri
ng

 th
e 

re
ta

rd
at

io
n 

ph
as

e,
 a

nd
  

    
  (

b)
   i

t s
ha

ll 
be

 d
es

ig
ne

d 
to

 p
re

ve
nt

 a
pp

re
ci

-
ab

le
 d

am
ag

e 
or

 d
ef

or
m

at
io

n 
to

 th
e 

su
sp

en
si

on
 

an
d 

co
m

pe
ns

at
io

n 
m

em
be

r r
es

ul
ti

ng
 fr

om
 it

s 
ac

ti
va

tio
n

(j
)  

 b
e 

ar
ra

ng
ed

 to
 b

e 
te

st
ed

 in
 a

cc
or

da
nc

e 
w

it
h 

th
e 

re
qu

ir
em

en
ts

 s
pe

ci
fie

d 
in

 8
.1

0.
2 

 
(k

)  
 if

 th
e 

de
si

gn
 o

f e
m

er
ge

nc
y 

br
ak

e 
is

 s
uc

h 
th

at
 fi

el
d 

ad
ju

st
m

en
t o

r s
er

vi
ci

ng
 is

 re
qu

ir
ed

 
an

d 
th

e 
em

er
ge

nc
y 

br
ak

e 
ac

ts
 o

n 
th

e 
br

ak
e 

dr
um

 o
r b

ra
ki

ng
 s

ur
fa

ce
 o

f t
he

 d
ri

vi
ng

-m
a-

ch
in

e 
br

ak
e,

 it
 sh

al
l b

e 
pr

ov
id

ed
 w

it
h 

a 
si

gn
 

st
at

in
g 

“E
M

ER
GE

N
CY

 B
R

AK
E”

. T
he

 s
ig

n 
sh

al
l 

be
 lo

ca
te

d 
on

 th
e 

em
er

ge
nc

y 
br

ak
e 

at
 th

e 
lo

ca
tio

n 
vi

si
bl

e 
fr

om
 th

e 
ar

ea
 li

ke
ly

 to
 re

qu
ir

e 
se

rv
ic

e.
 T

he
 s

ig
n 

sh
al

l b
e 

of
 s

uc
h 

m
at

er
ia

l a
nd

 
co

ns
tr

uc
tio

n 
th

at
 th

e 
le

tt
er

s s
ha

ll 
re

m
ai

n 
pe

r-
m

an
en

tl
y 

an
d 

re
ad

ily
 le

gi
bl

e.
 T

he
 h

ei
gh

t o
f t

he
 

le
tt

er
s s

ha
ll 

be
 n

ot
 le

ss
 th

an
 6

 m
m

 (0
.2

5 
in

).

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r r

eq
ui

ri
ng

 d
at

a 
pl

at
e 

id
en

ti
fy

-
in

g 
em

er
ge

nc
y 

br
ak

e 
si

m
ila

r t
o 

AS
M

E 
A1

7.
1-

20
10

/
CS

A 
B4

4-
10

, 2
.1

9.
3.

2 
(k

). 
 

Co
ns

id
er

 a
do

pt
in

g 
re

qu
ir

em
en

ts
 fo

r o
w

ne
r’s

 m
an

ua
l 

si
m

ila
r t

o 
EN

 8
1–

1:
19

98
, 1

6.
3.

Ta
bl

e 
4 

(c
on

tin
ue

d)

© ISO 2016 – All rights reserved 63

PD ISO/TR 8100-24:2016

http://dx.doi.org/10.3403/30190497
http://dx.doi.org/10.3403/30190497


 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

2.
19

.3
.3

   M
ar

ki
ng

 P
la

te
 R

eq
ui

re
m

en
ts

. 
Th

e 
em

er
ge

nc
y 

br
ak

e 
sh

al
l b

e 
pr

ov
id

ed
 w

it
h 

a 
m

ar
ki

ng
 p

la
te

 in
di

ca
ti

ng
 th

e 
ra

ng
e 

of
 to

ta
l 

m
as

se
s (

ca
r w

it
h 

at
ta

ch
m

en
ts

 a
nd

 it
s l

oa
d)

 
fo

r w
hi

ch
 it

 is
 p

er
m

it
te

d 
to

 b
e 

us
ed

, t
he

 ra
ng

e 
of

 s
pe

ed
s a

t w
hi

ch
 it

 is
 se

t t
o 

op
er

at
e,

 a
nd

 th
e 

cr
ite

ri
a 

su
ch

 a
s r

ai
l l

ub
ri

ca
tio

n 
re

qu
ir

em
en

ts
 

th
at

 a
re

 c
ri

tic
al

 to
 th

e 
pe

rf
or

m
an

ce
.

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r r

eq
ui

ri
ng

 d
at

a 
pl

at
e 

id
en

ti
fy

-
in

g 
em

er
ge

nc
y 

br
ak

e 
si

m
ila

r t
o 

AS
M

E 
A1

7.
1-

20
10

/
CS

A 
B4

4-
10

, 2
.1

9.
3.

3.
  

Co
ns

id
er

 a
do

pt
in

g 
re

qu
ir

em
en

ts
 fo

r o
w

ne
r’s

 m
an

ua
l 

si
m

ila
r t

o 
EN

 8
1–

1:
19

98
, 1

6.
3.

9.
10

.5
   T

he
 m

ea
ns

 sh
al

l o
pe

ra
te

 a
n 

el
ec

tr
ic

 s
af

et
y 

de
vi

ce
 in

 c
on

fo
rm

it
y 

w
it

h 
14

.1
.2

 if
 it

 is
 e

ng
ag

ed
.

9.
10

.7
   T

he
 re

le
as

e 
of

 th
e 

m
ea

ns
 sh

al
l n

ot
 re

qu
ir

e 
th

e 
ac

ce
ss

 to
 th

e 
ca

r o
r t

he
 c

ou
nt

er
w

ei
gh

t.

9.
10

.8
   A

ft
er

 it
s r

el
ea

se
, t

he
 m

ea
ns

 sh
al

l b
e 

in
 a

 
co

nd
it

io
n 

to
 o

pe
ra

te
.

Sa
m

e 
as

 E
N

 8
1–

1
Pr

op
os

al
: S

ta
nd

ar
ds

 w
ri

ti
ng

 b
od

ie
s t

o 
co

ns
id

er
 

ad
op

ti
ng

 th
e 

fo
llo

w
in

g 
pr

op
os

ed
 re

qu
ir

em
en

ts
:  

Pr
io

ri
ty

 2
 —

 C
on

si
de

r a
do

pt
in

g 
la

ng
ua

ge
 in

 E
N

 8
1–

1:
19

98
, 9

.1
0.

7 
an

d 
9.

10
.8

.

9.
10

.1
0 

  T
he

 s
pe

ed
 m

on
ito

ri
ng

 e
le

m
en

t o
f t

he
 li

ft
 

to
 c

au
se

 th
e 

as
ce

nd
in

g 
ca

r o
ve

rs
pe

ed
 p

ro
te

ct
io

n 
m

ea
ns

 to
 a

ct
ua

te
 sh

al
l b

e,
 e

it
he

r:
  

a)
   a

 g
ov

er
no

r c
on

fo
rm

in
g 

to
 th

e 
re

qu
ir

em
en

ts
 o

f 
9.

9,
 o

r  
b)

   a
 d

ev
ic

e 
co

nf
or

m
in

g 
to

 9
.9

.1
, 9

.9
.2

, 9
.9

.3
, 9

.9
.7

, 
9.

9.
8.

1,
 9

.9
.9

, 9
.9

.1
1.

2,
 a

nd
 w

he
re

 e
qu

iv
al

en
ce

 to
 

9.
9.

4,
 9

.9
.6

.1
, 9

.9
.6

.2
, 9

.9
.6

.5
, 9

.9
.1

0 
an

d 
9.

9.
11

.3
 is

 
en

su
re

d.

Sa
m

e 
as

 E
N

 8
1–

1

9.
10

.1
1 

  T
he

 a
sc

en
di

ng
 c

ar
 o

ve
rs

pe
ed

 p
ro

te
ct

io
n 

m
ea

ns
 is

 re
ga

rd
ed

 a
s a

 s
af

et
y 

co
m

po
ne

nt
 a

nd
 sh

al
l 

be
 v

er
ifi

ed
 a

cc
or

di
ng

 to
 th

e 
re

qu
ir

em
en

ts
 in

 F
.7

.

Sa
m

e 
as

 E
N

 8
1–

1.
  

Sl
ig

ht
 d

iff
er

en
ce

s 
in

 F
.7

.3
 in

 T
S.

St
an

da
rd

s w
ri

ti
ng

 b
od

ie
s t

o 
re

vi
ew

 re
qu

ir
em

en
ts

 
co

ns
id

er
in

g 
go

od
 e

ng
in

ee
ri

ng
 p

ra
ct

ic
e 

as
 d

es
cr

ib
ed

 
in

 IS
O/

TS
 2

25
59

-2
:2

01
0,

 5
.4

. R
eq

ui
re

m
en

ts
 fo

r 
ty

pe
 te

st
in

g 
to

 b
e 

co
ns

id
er

ed
 w

he
n 

re
vi

ew
in

g 
go

od
 

en
gi

ne
er

in
g 

pr
ac

tic
e.

In
 th

e 
fo

llo
w

in
g 

se
ct

io
n,

 th
e 

pr
es

en
ta

ti
on

 fo
llo

w
s 

th
e 

A
SM

E 
A1

7.
1/

CS
A 

B
44

 r
eq

ui
re

m
en

ts
 s

eq
ue

nc
e 

ra
th

er
 th

an
 E

N
 8

1–
1.

U
ni

nt
en

de
d 

ca
r 

m
ov

em
en

t  
a 

no
n-

co
m

m
an

de
d 

m
ov

em
en

t o
f t

he
 c

ar
 w

it
h 

do
or

s 
op

en
 w

it
hi

n 
th

e 
do

or
 z

on
e 

aw
ay

 fr
om

 th
e 

la
nd

in
g,

 
ex

cl
ud

in
g 

m
ov

em
en

ts
 re

su
lti

ng
 fr

om
 lo

ad
in

g/
un

-
lo

ad
in

g 
op

er
at

io
n

U
ni

nt
en

de
d 

ca
r 

m
ov

em
en

t:
 a

ny
 m

ov
em

en
t o

f 
an

 e
le

va
to

r c
ar

 th
at

 is
 n

ot
 in

te
nd

ed
 c

ar
 m

ov
e-

m
en

t r
es

ul
ti

ng
 fr

om
 a

 c
om

po
ne

nt
 o

r s
ys

te
m

 
fa

ilu
re

.

N
o 

de
fin

it
io

n 
in

 T
S

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r a

do
pt

in
g 

la
ng

ua
ge

 o
f 

AS
M

E 
A1

7.
1/

CS
A 

B4
4 

de
fin

it
io

n 
of

 “u
ni

nt
en

de
d 

ca
r 

m
ov

em
en

t”
.

Ta
bl

e 
4 

(c
on

tin
ue

d)

64 © ISO 2016 – All rights reserved

PD ISO/TR 8100-24:2016

http://dx.doi.org/10.3403/30190497
http://dx.doi.org/10.3403/30190497


 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

9.
11

   P
ro

te
ct

io
n 

ag
ai

ns
t u

ni
nt

en
de

d 
ca

r 
m

ov
e-

m
en

t  
9.

11
.1

   L
ift

s s
ha

ll 
be

 p
ro

vi
de

d 
w

it
h 

a 
m

ea
ns

 to
 s

to
p 

un
in

te
nd

ed
 c

ar
 m

ov
em

en
t a

w
ay

 fr
om

 th
e 

la
nd

in
g 

w
it

h 
th

e 
la

nd
in

g 
do

or
 n

ot
 in

 th
e 

lo
ck

ed
 p

os
it

io
n 

an
d 

th
e 

ca
r d

oo
r n

ot
 in

 th
e 

cl
os

ed
 p

os
it

io
n,

 a
s a

 re
su

lt 
of

 
fa

ilu
re

 in
 a

ny
 s

in
gl

e 
co

m
po

ne
nt

 o
f t

he
 li

ft
 m

ac
hi

ne
 

or
 d

ri
ve

 s
ys

te
m

 u
po

n 
w

hi
ch

 th
e 

sa
fe

 m
ov

em
en

t o
f 

th
e 

ca
r d

ep
en

ds
, e

xc
ep

t f
ai

lu
re

 o
f t

he
 s

us
pe

ns
io

n 
ro

pe
s a

nd
 th

e 
tr

ac
tio

n 
sh

ea
ve

 o
f t

he
 m

ac
hi

ne
.

N
O

TE
   A

 fa
ilu

re
 o

f t
he

 tr
ac

tio
n 

sh
ea

ve
 in

cl
ud

es
 a

 
lo

ss
 o

f t
ra

ct
io

n.

9.
11

.2
   T

he
 m

ea
ns

 sh
al

l d
et

ec
t u

ni
nt

en
de

d 
m

ov
e-

m
en

t o
f t

he
 c

ar
, s

ha
ll 

ca
us

e 
th

e 
ca

r t
o 

st
op

, a
nd

 k
ee

p 
it 

st
op

pe
d.

2.
19

.2
   P

ro
te

ct
io

n 
A

ga
in

st
 U

ni
nt

en
de

d 
Ca

r 
M

ov
em

en
t  

2.
19

.2
.1

   P
ur

po
se

. P
ro

te
ct

io
n 

sh
al

l b
e 

pr
ov

id
ed

 w
it

h 
a 

de
vi

ce
 to

 p
re

ve
nt

 u
ni

nt
en

de
d 

ca
r m

ov
em

en
t a

w
ay

 fr
om

 th
e 

la
nd

in
g 

w
it

h 
th

e 
ho

is
tw

ay
 d

oo
r n

ot
 in

 th
e 

lo
ck

ed
 p

os
it

io
n 

an
d 

th
e 

ca
r d

oo
r n

ot
 in

 th
e 

cl
os

ed
 p

os
it

io
n,

 a
s a

 
re

su
lt 

of
 fa

ilu
re

 in
  

(a
)  

 th
e 

el
ec

tr
ic

 d
ri

vi
ng

-m
ac

hi
ne

 m
ot

or
, b

ra
ke

, 
co

up
lin

g,
 sh

af
t, 

or
 g

ea
ri

ng
  

(b
)  

 th
e 

co
nt

ro
l s

ys
te

m
  

(c
)  

 a
ny

 o
th

er
 c

om
po

ne
nt

 u
po

n 
w

hi
ch

 th
e 

sp
ee

d 
of

 th
e 

ca
r d

ep
en

ds
, e

xc
ep

t t
he

 s
us

pe
n-

si
on

 ro
pe

s a
nd

 th
e 

dr
iv

e 
sh

ea
ve

 o
f t

he
 tr

ac
tio

n 
m

ac
hi

ne
.

Sa
m

e 
as

 E
N

 8
1–

1.
  

Si
ng

le
 fa

ilu
re

 in
 

br
ak

e,
 m

ac
hi

ne
 o

r 
co

nt
ro

l c
ir

cu
it

2.
19

.2
.2

   W
he

re
 R

eq
ui

re
d 

an
d 

Fu
nc

ti
on

.  
A

ll 
el

ec
tr

ic
 tr

ac
tio

n 
el

ev
at

or
s s

ha
ll 

be
 p

ro
vi

de
d 

w
it

h 
a 

de
vi

ce
 (s

ee
 2

.2
6.

2.
30

) t
ha

t s
ha

ll:

(a
)  

 d
et

ec
t u

ni
nt

en
de

d 
ca

r m
ov

em
en

t a
w

ay
 

fr
om

 th
e 

la
nd

in
g 

w
it

h 
th

e 
ho

is
tw

ay
 d

oo
r n

ot
 in

 
th

e 
lo

ck
ed

 p
os

it
io

n 
an

d 
th

e 
ca

r d
oo

r n
ot

 in
 th

e 
cl

os
ed

 p
os

it
io

n.

N
O

TE
   F

re
ig

ht
 e

le
va

to
rs

 p
ro

vi
de

d 
w

it
h 

co
m

-
bi

na
tio

n 
m

ec
ha

ni
ca

l l
oc

ks
 a

nd
 c

on
ta

ct
s o

n 
th

e 
ho

is
tw

ay
 d

oo
r s

ha
ll 

de
te

ct
 th

e 
cl

os
ed

 p
os

it
io

n 
of

 th
e 

ho
is

tw
ay

 d
oo

r a
nd

 th
e 

cl
os

ed
 p

os
it

io
n 

of
 

th
e 

ca
r d

oo
r.

   (
1)

   I
f t

he
 d

et
ec

tio
n 

m
ea

ns
 re

qu
ir

es
 e

le
ct

ri
ca

l 
po

w
er

 fo
r i

ts
 fu

nc
tio

ni
ng

, t
he

n:
  

    
  (

a)
   a

 lo
ss

 o
f e

le
ct

ri
ca

l p
ow

er
 to

 th
e 

un
in

-
te

nd
ed

 m
ov

em
en

t d
et

ec
tio

n 
an

d 
co

nt
ro

l m
ea

ns
 

sh
al

l c
au

se
 th

e 
im

m
ed

ia
te

 a
ct

iv
at

io
n 

of
 th

e 
em

er
ge

nc
y 

br
ak

e 
as

 re
qu

ir
ed

 in
 

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 1

 —
 C

on
si

de
r i

nc
or

po
ra

ti
ng

 2
.1

9.
2.

2 
(a

)(
1)

, 
(2

) a
nd

 (3
) i

nt
o 

Ty
pe

 T
es

t r
eq

ui
re

m
en

ts
 (F

7)
.

Ta
bl

e 
4 

(c
on

tin
ue

d)

© ISO 2016 – All rights reserved 65

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

2.
19

.2
.2

 (b
); 

 
    

  (
b)

   t
he

 o
cc

ur
re

nc
e 

of
 a

 s
in

gl
e 

gr
ou

nd
, 

or
 th

e 
fa

ilu
re

 o
f a

ny
 m

ec
ha

ni
ca

lly
 o

pe
ra

te
d 

sw
itc

h 
th

at
 d

oe
s n

ot
 m

ee
t t

he
 re

qu
ir

em
en

ts
 

of
 2

.2
6.

4.
3,

 a
ny

 s
in

gl
e 

m
ag

ne
tic

al
ly

 o
pe

ra
te

d 
sw

itc
h,

 c
on

ta
ct

or
, o

r r
el

ay
, o

r a
ny

 s
in

gl
e 

so
l-

id
-s

ta
te

 d
ev

ic
e,

 o
r s

of
tw

ar
e 

fa
ilu

re
, s

ha
ll 

no
t 

re
nd

er
 th

e 
de

te
ct

io
n 

m
ea

ns
 in

op
er

at
iv

e 
 

   (
2)

   T
he

 fa
ilu

re
 o

f a
ny

 s
in

gl
e 

m
ec

ha
ni

ca
l-

ly
 o

pe
ra

te
d 

sw
itc

h 
th

at
 d

oe
s n

ot
 m

ee
t t

he
 

re
qu

ir
em

en
ts

 o
f 2

.2
6.

4.
3,

 sh
al

l n
ot

 re
nd

er
 th

e 
de

te
ct

io
n 

m
ea

ns
 in

op
er

at
iv

e.
  

   (
3)

   W
he

n 
a 

fa
ul

t i
n 

2.
19

.2
.2

 (a
)(

1)
(b

) o
r 

2.
19

.2
.2

 (a
)(

2)
 is

 d
et

ec
te

d,
 th

e 
ca

r s
ha

ll 
st

op
 a

t 
or

 b
ef

or
e 

th
e 

ne
xt

 la
nd

in
g 

fo
r w

hi
ch

 a
 d

em
an

d 
w

as
 re

gi
st

er
ed

, a
nd

 sh
al

l n
ot

 b
e 

pe
rm

it
te

d 
to

 
re

st
ar

t.

   (
4)

   O
nc

e 
ac

tu
at

ed
 b

y 
un

in
te

nd
ed

 m
ov

em
en

t, 
th

e 
de

te
ct

io
n 

m
ea

ns
 sh

al
l r

em
ai

n 
ac

tu
at

ed
 

un
ti

l m
an

ua
lly

 re
se

t

9.
11

.9
   W

he
n 

th
e 

m
ea

ns
 h

as
 b

ee
n 

ac
ti

va
te

d 
or

 th
e 

re
du

nd
an

cy
 m

on
ito

ri
ng

 h
as

 in
di

ca
te

d 
a 

fa
ilu

re
 o

f 
th

e 
st

op
pi

ng
 e

le
m

en
t o

f t
he

 m
ea

ns
, i

ts
 re

le
as

e 
or

 th
e 

re
se

t o
f t

he
 li

ft
 sh

al
l r

eq
ui

re
 th

e 
in

te
rv

en
tio

n 
of

 a
 

co
m

pe
te

nt
 p

er
so

n.

9.
11

.5
   T

he
 m

ea
ns

 sh
al

l s
to

p 
th

e 
ca

r i
n 

a 
di

st
an

ce
:  

a)
   n

ot
 e

xc
ee

di
ng

 1
,2

0 
m

 fr
om

 th
e 

la
nd

in
g 

w
he

re
 

th
e 

un
in

te
nd

ed
 c

ar
 m

ov
em

en
t h

as
 b

ee
n 

de
te

ct
ed

;  
b)

   t
he

 v
er

tic
al

 d
is

ta
nc

e 
be

tw
ee

n 
th

e 
la

nd
in

g 
si

ll 
an

d 
th

e 
lo

w
es

t p
ar

t o
f t

he
 c

ar
 a

pr
on

 sh
al

l n
ot

 e
xc

ee
d 

20
0 

m
m

;  
c)

   t
he

 fr
ee

 d
is

ta
nc

e 
fr

om
 c

ar
 s

ill
 to

 la
nd

in
g 

do
or

 
lin

te
l, 

or
 fr

om
 la

nd
in

g 
si

ll 
to

 c
ar

 d
oo

r l
in

te
l s

ha
ll 

no
t 

be
 le

ss
 th

an
 1

,0
0 

m
 (s

ee
 F

ig
ur

e 
4)

.  
Th

es
e 

va
lu

es
 a

re
 o

bt
ai

ne
d 

w
it

h 
an

y 
lo

ad
 in

 th
e 

ca
r, 

up
 to

 1
00

 %
 o

f r
at

ed
 lo

ad
.

2.
19

.2
.2

 (
b)

   u
po

n 
de

te
ct

io
n 

of
 u

ni
nt

en
de

d 
ca

r 
m

ov
em

en
t, 

st
op

 a
nd

 h
ol

d 
th

e 
ca

r, 
w

it
h 

an
y 

lo
ad

 
up

 to
 ra

te
d 

lo
ad

 [s
ee

 a
ls

o 
2.

16
.8

 (h
)*

], 
by

 a
pp

ly
-

in
g 

an
 e

m
er

ge
nc

y 
br

ak
e 

co
nf

or
m

in
g 

to
 2

.1
9.

3.
 

Th
e 

st
op

pe
d 

po
si

tio
n 

of
 th

e 
ca

r s
ha

ll 
be

 li
m

ite
d 

in
 b

ot
h 

di
re

ct
io

ns
, t

o 
a 

m
ax

im
um

 o
f 1

 2
20

 m
m

 
(4

8 
in

.) 
as

 m
ea

su
re

d 
fr

om
 th

e 
la

nd
in

g 
si

ll 
to

 
th

e 
ca

r s
ill

.

Sa
m

e 
as

 E
N

 8
1–

1,
 

ex
ce

pt
 v

er
tic

al
 

di
st

an
ce

 fr
om

 c
ar

 
ap

ro
n 

to
 la

nd
in

g 
si

ll 
<1

10
 m

m
.

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 1

 —
 C

on
si

de
r a

do
pt

in
g 

re
qu

ir
em

en
ts

 
ac

co
rd

in
g 

to
 g

oo
d 

en
gi

ne
er

in
g 

pr
ac

tic
e 

ta
ki

ng
 in

to
 

ac
co

un
t t

he
 te

ch
no

lo
gy

 b
ei

ng
 a

pp
lie

d.

Ta
bl

e 
4 

(c
on

tin
ue

d)

66 © ISO 2016 – All rights reserved

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

2.
19

.3
   E

m
er

ge
nc

y 
B

ra
ke

 (S
ee

 N
on

 m
an

da
-

to
ry

 A
pp

en
di

x 
F)

  
2.

19
.3

.1
   W

he
re

 R
eq

ui
re

d 
 

2.
19

.3
.1

.1
   W

he
n 

re
qu

ir
ed

 b
y 

2.
19

.1
 fo

r 
pr

ot
ec

tio
n 

ag
ai

ns
t a

sc
en

di
ng

 c
ar

 o
ve

rs
pe

ed
, 

an
 e

m
er

ge
nc

y 
br

ak
e 

(s
ee

 1
.3

) c
on

fo
rm

in
g 

to
 

2.
19

.3
.2

 sh
al

l b
e 

pr
ov

id
ed

.

2.
19

.3
.1

.2
   W

he
n 

re
qu

ir
ed

 b
y 

2.
19

.2
 fo

r 
pr

ot
ec

tio
n 

ag
ai

ns
t u

ni
nt

en
de

d 
ca

r m
ov

em
en

t, 
an

 e
m

er
ge

nc
y 

br
ak

e 
(s

ee
 1

.3
) c

on
fo

rm
in

g 
to

 
2.

19
.3

.2
 sh

al
l b

e 
pr

ov
id

ed
.

2.
19

.3
.1

.3
   A

 s
in

gl
e 

de
vi

ce
 sh

al
l b

e 
pe

rm
it

te
d 

to
 m

ee
t t

he
 re

qu
ir

em
en

ts
 o

f b
ot

h 
2.

19
.3

.1
.1

 
an

d 
2.

19
.3

.1
.2

, o
r s

ep
ar

at
e 

de
vi

ce
s s

ha
ll 

be
 

pr
ov

id
ed

.

Sa
m

e 
as

 E
N

 8
1–

1

9.
11

.4
 

Th
e 

st
op

pi
ng

 e
le

m
en

t o
f t

he
 m

ea
ns

 sh
al

l 
ac

t: 
 

(a
) 

on
 th

e 
ca

r, 
or

  
(b

) 
on

 th
e 

co
un

te
rw

ei
gh

t, 
or

  
(c

) 
on

 th
e 

ro
pe

 s
ys

te
m

 (s
us

pe
ns

io
n 

or
 c

om
-

pe
ns

at
in

g)
, o

r  
(d

) 
on

 th
e 

tr
ac

tio
n 

sh
ea

ve
 (e

.g
. o

n 
th

e 
sh

ea
ve

 
di

re
ct

ly
 o

r o
n 

th
e 

sa
m

e 
sh

af
t i

n 
th

e 
im

m
ed

ia
te

 
vi

ci
ni

ty
 o

f t
he

 sh
ea

ve
).

Th
e 

st
op

pi
ng

 e
le

m
en

t o
f t

he
 m

ea
ns

, o
r t

he
 m

ea
ns

 
pr

ev
en

ti
ng

 th
e 

ca
r m

ov
em

en
t m

ay
 b

e 
co

m
m

on
 w

it
h 

th
os

e 
us

ed
 fo

r:
  

—
   p

re
ve

nt
in

g 
ov

er
sp

ee
d 

in
 d

ow
n 

di
re

ct
io

n,
 a

nd
  

—
   p

re
ve

nt
in

g 
as

ce
nd

in
g 

ca
r o

ve
rs

pe
ed

 (9
.1

0)

2.
19

.3
.2

   R
eq

ui
re

m
en

ts
. T

he
 e

m
er

ge
nc

y 
br

ak
e 

is
 p

er
m

it
te

d 
to

 c
on

si
st

 o
f o

ne
 o

r m
or

e 
de

vi
ce

s a
nd

 sh
al

l  
(a

)  
 fu

nc
tio

n 
to

 d
ec

el
er

at
e 

th
e 

ca
r b

y 
ac

ti
ng

 o
n 

on
e 

or
 m

or
e 

of
 th

e 
fo

llo
w

in
g 

(s
ee

 a
ls

o 
2.

19
.4

): 
 

   (
1)

   c
ou

nt
er

w
ei

gh
t [

e.
g.

 c
ou

nt
er

w
ei

gh
t s

af
et

y 
(s

ee
 2

.1
7.

4 
an

d 
2.

17
.7

)]
;  

   (
2)

   c
ar

;  
   (

3)
   s

us
pe

ns
io

n 
or

 c
om

pe
ns

at
io

n 
ro

pe
 

sy
st

em
;  

   (
4)

   d
ri

ve
 sh

ea
ve

 o
f a

 tr
ac

tio
n 

m
ac

hi
ne

;  
   (

5)
   b

ra
ke

 d
ru

m
 o

r b
ra

ki
ng

 s
ur

fa
ce

 o
f t

he
 

dr
iv

in
g-

m
ac

hi
ne

 b
ra

ke
, p

ro
vi

de
d 

th
at

 th
e 

dr
iv

in
g-

m
ac

hi
ne

 b
ra

ke
 s

ur
fa

ce
 is

 in
te

gr
al

 (c
as

t 
or

 w
el

de
d)

 w
it

h 
or

 d
ir

ec
tl

y 
at

ta
ch

ed
 to

 th
e 

dr
iv

in
g-

m
ac

hi
ne

 sh
ea

ve
. A

tt
ac

hm
en

ts
, w

he
re

 
us

ed
, s

ha
ll 

co
nf

or
m

 to
 2

.2
4.

3 
an

d 
2.

24
.4

.1
.  

W
el

di
ng

, w
he

re
 u

se
d,

 sh
al

l c
on

fo
rm

 to
 8

.8
.

Sa
m

e 
as

 E
N

 8
1–

1,
 

ex
ce

pt
:  

c)
   D

el
et

e 
br

ak
e 

on
 c

om
pe

ns
at

in
g 

ro
pe

.  
d)

   D
el

et
e;

 im
m

e-
di

at
e 

vi
ci

ni
ty

  
Ad

d:
 m

ec
ha

ni
ca

l 
co

nn
ec

te
d 

pa
rt

s 
w

it
h 

dr
iv

in
g 

sh
ea

ve
 p

ro
vi

d-
ed

 m
ec

ha
ni

ca
l 

st
re

ng
th

 is
 e

n-
su

re
d

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r a

dd
in

g 
re

qu
ir

em
en

ts
 o

f 
AS

M
E 

A1
7.

1-
20

10
/C

SA
 B

44
-1

0,
 2

.1
9.

3.
2 

(a
)(

5)
 in

 li
eu

 
of

 la
ng

ua
ge

 in
 b

ra
ck

et
s i

n 
9.

11
.4

 (d
).

Ta
bl

e 
4 

(c
on

tin
ue

d)

© ISO 2016 – All rights reserved 67

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

9.
11

.3
   T

he
 m

ea
ns

 sh
al

l b
e 

ca
pa

bl
e 

of
 p

er
fo

rm
-

in
g 

as
 re

qu
ir

ed
 w

it
ho

ut
 a

ss
is

ta
nc

e 
fr

om
 a

ny
 li

ft
 

co
m

po
ne

nt
 th

at
, d

ur
in

g 
no

rm
al

 o
pe

ra
tio

n,
 c

on
tr

ol
s 

th
e 

sp
ee

d 
or

 re
ta

rd
at

io
n,

 s
to

ps
 th

e 
ca

r o
r k

ee
ps

 it
 

st
op

pe
d,

 u
nl

es
s t

he
re

 is
 b

ui
lt-

in
 re

du
nd

an
cy

 a
nd

 
co

rr
ec

t o
pe

ra
tio

n 
is

 se
lf-

m
on

ito
re

d.
  

In
 th

e 
ca

se
 o

f u
si

ng
 th

e 
m

ac
hi

ne
 b

ra
ke

, s
el

f-m
on

i-
to

ri
ng

 im
pl

ie
s v

er
ifi

ca
tio

n 
of

 c
or

re
ct

 li
ft

in
g 

or
 d

ro
p-

pi
ng

 o
f t

he
 m

ec
ha

ni
sm

 o
r v

er
ifi

ca
tio

n 
of

 b
ra

ki
ng

 
fo

rc
e.

 If
 a

 fa
ilu

re
 is

 d
et

ec
te

d,
 n

ex
t n

or
m

al
 s

ta
rt

 o
f 

th
e 

lif
t s

ha
ll 

be
 p

re
ve

nt
ed

.  
Se

lf-
m

on
ito

ri
ng

 is
 s

ub
je

ct
 to

 ty
pe

 e
xa

m
in

at
io

n.

9.
11

.1
2 

  I
f t

he
 m

ea
ns

 re
qu

ir
es

 e
xt

er
na

l e
ne

rg
y 

to
 

op
er

at
e,

 th
e 

ab
se

nc
e 

of
 e

ne
rg

y 
sh

al
l c

au
se

 th
e 

lif
t 

to
 s

to
p 

an
d 

ke
ep

 it
 s

to
pp

ed
. T

hi
s d

oe
s n

ot
 a

pp
ly

 fo
r 

gu
id

ed
 c

om
pr

es
se

d 
sp

ri
ng

s.

(b
)  

 b
e 

in
de

pe
nd

en
t o

f t
he

 d
ri

vi
ng

-m
ac

hi
ne

 
br

ak
e;

  
(c

)  
 n

ot
 b

e 
us

ed
 to

 p
ro

vi
de

, o
r a

ss
is

t i
n 

pr
ov

id
-

in
g,

 th
e 

st
op

pi
ng

 o
f t

he
 c

ar
 w

he
n 

on
 a

ut
om

at
ic

 
op

er
at

io
n.

, u
nl

es
s a

pp
lie

d 
as

 re
qu

ir
ed

 in
 2

.1
9.

1 
an

d 
2.

19
.2

, o
r a

s p
er

m
it

te
d 

in
 2

.1
9.

3.
2 

(e
) a

nd
 

(f
); 

 
(d

)  
 b

e 
pe

rm
it

te
d 

to
 b

e 
ap

pl
ie

d 
on

ly
 a

ft
er

 th
e 

ca
r i

s s
to

pp
ed

 w
he

n 
on

 a
ut

om
at

ic
 o

pe
ra

tio
n,

 
ex

ce
pt

 a
s r

eq
ui

re
d 

in
 2

.1
9.

1 
an

d 
2.

19
.2

;  
(e

)  
 b

e 
pe

rm
it

te
d 

to
 b

e 
ap

pl
ie

d 
to

 a
 s

ta
tio

na
ry

 
or

 m
ov

in
g 

br
ak

in
g 

su
rf

ac
e 

w
he

n 
an

y 
el

ec
tr

ic
al

 
pr

ot
ec

ti
ve

 d
ev

ic
e 

(2
.2

6.
2)

 is
 a

ct
ua

te
d;

  
(f

)  
 b

e 
pe

rm
it

te
d 

to
 b

e 
ap

pl
ie

d 
to

 a
 s

ta
tio

n-
ar

y 
or

 m
ov

in
g 

br
ak

in
g 

su
rf

ac
e 

w
he

n 
on

 
co

nt
in

uo
us

-p
re

ss
ur

e 
op

er
at

io
n 

(e
.g

. c
on

ti
nu

-
ou

s-
pr

es
su

re
 in

sp
ec

tio
n 

op
er

at
io

n,
 in

sp
ec

tio
n 

op
er

at
io

n 
w

it
h 

op
en

 d
oo

r c
ir

cu
it

s, 
or

 h
oi

st
w

ay
 

ac
ce

ss
 o

pe
ra

tio
n;

  
(g

)  
 n

ot
 re

qu
ir

e 
ap

pl
ic

at
io

n 
of

 e
le

ct
ri

c p
ow

er
 

fo
r i

ts
 a

ct
iv

at
io

n,
 n

or
 b

e 
re

nd
er

ed
 in

op
er

at
iv

e 
by

 fa
ilu

re
 o

f a
ny

 p
ow

er
 s

up
pl

y;

Si
m

ila
r t

o 
EN

 8
1–

1,
 

ex
ce

pt
 m

on
ito

ri
ng

 
re

qu
ir

em
en

ts
 a

re
 

m
or

e 
el

ab
or

at
e 

an
d 

UC
M

P 
is

 s
ub

-
je

ct
 to

 ty
pe

 te
st

in
g.

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r a

do
pt

io
n 

of
 re

qu
ir

em
en

ts
 in

 
AS

M
E 

A1
7.

1-
20

10
/C

SA
 B

44
-1

0,
 2

.1
9.

3.
2 

(d
), 

(e
) a

nd
 

(f
) a

s a
n 

al
te

rn
at

iv
e 

so
lu

tio
n.

Ta
bl

e 
4 

(c
on

tin
ue

d)

68 © ISO 2016 – All rights reserved

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

9.
11

.6
   D

ur
in

g 
th

e 
st

op
pi

ng
 p

ha
se

, t
he

 s
to

pp
in

g 
el

-
em

en
t o

f t
he

 m
ea

ns
 sh

al
l n

ot
 a

llo
w

 a
 re

ta
rd

at
io

n 
of

 
th

e 
ca

r i
n 

ex
ce

ss
 o

f: 
1 

g n
 fo

r u
ni

nt
en

de
d 

m
ov

em
en

ts
 

in
 .u

p 
di

re
ct

io
n,

 th
e 

va
lu

es
 a

cc
ep

te
d 

fo
r s

af
et

y 
ge

ar
s 

in
 d

ow
n 

di
re

ct
io

n.
  

Th
es

e 
va

lu
es

 a
re

 o
bt

ai
ne

d 
w

it
h 

an
y 

lo
ad

 in
 th

e 
ca

r, 
up

 to
 1

00
 %

 o
f r

at
ed

 lo
ad

.

(h
)  

 n
ot

 o
n 

it
s o

w
n 

ca
us

e 
th

e 
av

er
ag

e 
ca

r 
re

ta
rd

at
io

n 
to

 e
xc

ee
d 

9,
8 

m
/s

2  (
32

.2
 ft

/s
2 )

 
du

ri
ng

 th
e 

st
op

pi
ng

 o
r s

lo
w

do
w

n 
ph

as
e 

du
ri

ng
 

as
ce

nd
in

g 
ca

r o
ve

rs
pe

ed
  

(i
)  

 b
e 

de
si

gn
ed

 so
 th

at
 fa

ct
or

 o
f s

af
et

y 
ba

se
d 

on
 m

ax
im

um
 s

tr
es

se
s d

ev
el

op
ed

 in
 th

e 
pa

rt
s 

su
bj

ec
t t

o 
lo

ad
 d

ur
in

g 
th

e 
op

er
at

io
n 

of
 th

e 
em

er
ge

nc
y 

br
ak

e 
sh

al
l c

om
pl

y 
to

 th
e 

fo
llo

w
in

g:
  

   (
1)

   W
he

re
 a

n 
em

er
ge

nc
y 

br
ak

e 
is

 a
pp

lie
d 

on
ly

 w
he

n 
pr

ot
ec

ti
ng

 a
ga

in
st

 e
it

he
r a

n 
as

ce
nd

-
in

g 
ca

r o
ve

rs
pe

ed
 c

on
di

tio
n 

or
 u

ni
nt

en
de

d 
ca

r 
m

ov
em

en
t w

it
h 

th
e 

ca
r a

nd
 h

oi
st

w
ay

 d
oo

rs
 

op
en

, t
he

 m
in

im
um

 fa
ct

or
s o

f s
af

et
y,

 w
he

n 
ap

pl
ie

d 
du

ri
ng

 th
e 

re
ta

rd
at

io
n 

ph
as

e 
of

 e
m

er
-

ge
nc

y 
br

ak
in

g,
 sh

al
l b

e 
no

t l
es

s t
ha

n 
th

os
e 

sp
ec

ifi
ed

 in
 2

.1
7.

12
.1

. 

Si
m

ila
r t

o 
EN

 8
1–

1,
 

ex
ce

pt
 th

at
 d

ec
el

-
er

at
io

n 
is

 a
ve

ra
ge

 
of

 1
 g

.

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 1

 —
 C

on
si

de
r r

ev
is

in
g 

av
er

ag
e 

re
ta

rd
at

io
n 

to
 ta

ke
 a

cc
ou

nt
 o

f i
ns

ta
nt

an
eo

us
 re

ta
rd

at
io

n.
  

St
an

da
rd

s w
ri

ti
ng

 b
od

ie
s t

o 
re

vi
ew

 re
qu

ir
em

en
ts

 
co

ns
id

er
in

g 
go

od
 e

ng
in

ee
ri

ng
 p

ra
ct

ic
e 

as
 d

es
cr

ib
ed

 
in

 IS
O/

TS
 2

25
59

-2
:2

01
0,

 5
.4

.

   (
2)

   W
he

re
 a

n 
em

er
ge

nc
y 

br
ak

e 
is

 a
pp

lie
d 

as
 

pe
rm

it
te

d 
in

 2
.1

9.
3.

2 
(d

), 
(e

) a
nd

 (f
), 

th
e 

m
in

-
im

um
 fa

ct
or

s o
f s

af
et

y,
 w

he
n 

ap
pl

ie
d 

du
ri

ng
 

re
ta

rd
at

io
n 

ph
as

e 
of

 e
m

er
ge

nc
y 

br
ak

in
g,

 sh
al

l 
be

 n
ot

 le
ss

 th
an

 th
os

e 
sp

ec
ifi

ed
 in

 2
.2

4.
3.

1 
an

d 
2.

24
.3

.2
. D

eg
ra

da
tio

n 
of

 th
e 

em
er

ge
nc

y 
br

ak
e 

du
e 

to
 w

ea
r s

ha
ll 

be
 c

on
si

de
re

d.
  

   (
3)

   W
he

re
 a

n 
em

er
ge

nc
y 

br
ak

e 
ac

ts
 o

n 
su

s-
pe

ns
io

n 
or

 c
om

pe
ns

at
io

n 
m

ea
ns

,  
    

  (
a)

   t
he

 fa
ct

or
 o

f s
af

et
y 

w
it

h 
re

sp
ec

t t
o 

th
e 

br
ea

ki
ng

 s
tr

en
gt

h 
of

 th
e 

su
sp

en
si

on
 a

nd
 c

om
-

pe
ns

at
io

n 
m

em
be

rs
 sh

al
l b

e 
no

t l
es

s t
ha

n 
5 

at
 

an
y 

ti
m

e 
du

ri
ng

 th
e 

re
ta

rd
at

io
n 

ph
as

e,
 a

nd
  

    
  (

b)
   i

t s
ha

ll 
be

 d
es

ig
ne

d 
to

 p
re

ve
nt

 a
pp

re
ci

-
ab

le
 d

am
ag

e 
or

 d
ef

or
m

at
io

n 
to

 th
e 

su
sp

en
si

on
 

an
d 

co
m

pe
ns

at
io

n 
m

em
be

r r
es

ul
ti

ng
 fr

om
 it

s 
ac

ti
va

tio
n.

(j
)  

 b
e 

ar
ra

ng
ed

 to
 b

e 
te

st
ed

 in
 a

cc
or

da
nc

e 
w

it
h 

th
e 

re
qu

ir
em

en
ts

 s
pe

ci
fie

d 
in

 8
.1

0.
2 

 
(k

)  
 if

 th
e 

de
si

gn
 o

f e
m

er
ge

nc
y 

br
ak

e 
is

 s
uc

h 
th

at
 fi

el
d 

ad
ju

st
m

en
t o

r s
er

vi
ci

ng
 is

 re
qu

ir
ed

 
an

d 
th

e 
em

er
ge

nc
y 

br
ak

e 
ac

ts
 o

n 
th

e 
br

ak
e 

dr
um

 o
r b

ra
ki

ng
 s

ur
fa

ce
 o

f t
he

 d
ri

vi
ng

-m
a-

ch
in

e 
br

ak
e,

 it
 sh

al
l b

e 
pr

ov
id

ed
 w

it
h 

a 
si

gn
 

st
at

in
g 

“E
M

ER
GE

N
CY

 B
R

AK
E”

. T
he

 s
ig

n 
sh

al
l 

be
 lo

ca
te

d 
on

 th
e 

em
er

ge
nc

y 
br

ak
e 

at
 th

e 
lo

ca
tio

n 
vi

si
bl

e 
fr

om
 th

e 
ar

ea
 li

ke
ly

 to
 re

qu
ir

e 
se

rv
ic

e.
 T

he
 s

ig
n 

sh
al

l b
e 

of
 s

uc
h 

m
at

er
ia

l a
nd

 
co

ns
tr

uc
tio

n 
th

at
 th

e 
le

tt
er

s s
ha

ll 
re

m
ai

n 
pe

r-
m

an
en

tl
y 

an
d 

re
ad

ily
 le

gi
bl

e.
 T

he
 h

ei
gh

t o
f t

he
 

le
tt

er
s s

ha
ll 

be
 n

ot
 le

ss
 th

an
 6

 m
m

 (0
.2

5 
in

).

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r r

eq
ui

ri
ng

 d
at

a 
pl

at
e 

id
en

ti
fy

-
in

g 
em

er
ge

nc
y 

br
ak

e 
si

m
ila

r t
o 

AS
M

E 
A1

7.
1-

20
10

/
CS

A 
B4

4-
10

, 2
.1

9.
3.

2 
(k

). 
 

Co
ns

id
er

 a
do

pt
in

g 
re

qu
ir

em
en

ts
 fo

r o
w

ne
r’s

 m
an

ua
l 

si
m

ila
r t

o 
EN

 8
1–

1:
19

98
, 1

6.
3.

Ta
bl

e 
4 

(c
on

tin
ue

d)

© ISO 2016 – All rights reserved 69

PD ISO/TR 8100-24:2016

http://dx.doi.org/10.3403/30190497
http://dx.doi.org/10.3403/30190497


 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

2.
19

.3
.3

   M
ar

ki
ng

 P
la

te
 R

eq
ui

re
m

en
ts

.  
Th

e 
em

er
ge

nc
y 

br
ak

e 
sh

al
l b

e 
pr

ov
id

ed
 w

it
h 

a 
m

ar
ki

ng
 p

la
te

 in
di

ca
ti

ng
 th

e 
ra

ng
e 

of
 to

ta
l 

m
as

se
s (

ca
r w

it
h 

at
ta

ch
m

en
ts

 a
nd

 it
s l

oa
d)

 
fo

r w
hi

ch
 it

 is
 p

er
m

it
te

d 
to

 b
e 

us
ed

, t
he

 ra
ng

e 
of

 s
pe

ed
s a

t w
hi

ch
 it

 is
 se

t t
o 

op
er

at
e,

 a
nd

 th
e 

cr
ite

ri
a 

su
ch

 a
s r

ai
l l

ub
ri

ca
tio

n 
re

qu
ir

em
en

ts
 

th
at

 a
re

 c
ri

tic
al

 to
 th

e 
pe

rf
or

m
an

ce
.

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r r

eq
ui

ri
ng

 d
at

a 
pl

at
e 

id
en

ti
fy

-
in

g 
em

er
ge

nc
y 

br
ak

e 
si

m
ila

r t
o 

AS
M

E 
A1

7.
1-

20
10

/
CS

A 
B4

4-
10

, 2
.1

9.
3.

3.
  

Co
ns

id
er

 a
do

pt
in

g 
re

qu
ir

em
en

ts
 fo

r o
w

ne
r’s

 m
an

ua
l 

si
m

ila
r t

o 
EN

 8
1–

1:
19

98
, 1

6.
3.

9.
11

.7
   T

he
 u

ni
nt

en
de

d 
m

ov
em

en
t o

f t
he

 c
ar

 sh
al

l 
be

 d
et

ec
te

d 
by

 a
t l

ea
st

 o
ne

 s
w

itc
hi

ng
 d

ev
ic

e 
at

 la
t-

es
t w

he
n 

th
e 

ca
r l

ea
ve

s t
he

 u
nl

oc
ki

ng
 z

on
e 

(7
.7

.1
). 

 
Th

is
 s

w
itc

hi
ng

 d
ev

ic
e 

sh
al

l: 
 

a)
   e

it
he

r b
e 

a 
sa

fe
ty

 c
on

ta
ct

 in
 c

on
fo

rm
it

y 
w

it
h 

14
.1

.2
.2

, o
r  

b)
   b

e 
co

nn
ec

te
d 

in
 s

uc
h 

a 
w

ay
 a

s t
o 

sa
ti

sf
y 

th
e 

re
qu

ir
em

en
ts

 fo
r s

af
et

y 
ci

rc
ui

ts
 in

 1
4.

1.
2.

3,
 o

r  
c)

   s
at

is
fy

 re
qu

ir
em

en
ts

 o
f 1

4.
1.

2.
6.

N
ot

 in
 A

SM
E 

A1
7.

1/
CS

A 
B

44
Si

m
ila

r t
o 

EN
 8

1–
1,

 
ex

ce
pt

 th
e 

sw
itc

h-
in

g 
de

vi
ce

 is
 ty

pe
 

te
st

ed
. A

nd
 s

af
et

y 
ci

rc
ui

ts
 a

re
 n

ot
 

re
qu

ir
ed

.

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 1

 —
 C

on
si

de
r a

do
pt

in
g 

us
e 

of
 s

af
et

y 
ci

rc
ui

ts
 

an
d 

PE
SS

R
AL

 d
ev

ic
es

 in
 a

dd
it

io
n 

to
 e

le
ct

ri
ca

l p
ro

-
te

ct
iv

e 
de

vi
ce

 o
r s

af
et

y 
sw

itc
h.

9.
11

.8
   T

he
 m

ea
ns

 sh
al

l o
pe

ra
te

 a
n 

el
ec

tr
ic

 s
af

et
y 

de
vi

ce
 in

 c
on

fo
rm

it
y 

w
it

h 
14

.1
.2

 if
 it

 is
 e

ng
ag

ed
.

N
O

TE
   T

hi
s c

an
 b

e 
co

m
m

on
 to

 s
w

itc
hi

ng
 d

ev
ic

e 
of

 
9.

11
.7

.

9.
11

.1
0 

  T
he

 re
le

as
e 

of
 th

e 
m

ea
ns

 sh
al

l n
ot

 re
qu

ir
e 

th
e 

ac
ce

ss
 to

 th
e 

ca
r o

r t
he

 c
ou

nt
er

w
ei

gh
t.

9.
11

.1
1 

  A
ft

er
 it

s r
el

ea
se

, t
he

 m
ea

ns
 sh

al
l b

e 
in

 a
 

co
nd

it
io

n 
to

 o
pe

ra
te

.

9.
11

.1
3 

  T
he

 u
ni

nt
en

de
d 

ca
r m

ov
em

en
t w

it
h 

op
en

 
do

or
s p

ro
te

ct
io

n 
m

ea
ns

 is
 re

ga
rd

ed
 a

s a
 s

af
et

y 
co

m
po

ne
nt

 a
nd

 sh
al

l b
e 

ve
ri

fie
d 

ac
co

rd
in

g 
to

 th
e 

re
qu

ir
em

en
ts

 in
 F

.8
.

N
ot

 in
 A

SM
E 

A1
7.

1/
CS

A 
B

44
Si

m
ila

r t
o 

EN
 8

1–
1

Pr
op

os
al

: S
ta

nd
ar

ds
 w

ri
ti

ng
 b

od
ie

s t
o 

co
ns

id
er

 
ad

op
ti

ng
 th

e 
fo

llo
w

in
g 

pr
op

os
ed

 re
qu

ir
em

en
ts

:  
Pr

io
ri

ty
 2

 —
 C

on
si

de
r a

do
pt

in
g 

la
ng

ua
ge

 in
 E

N
 8

1–
1:

19
98

, 9
.1

1.
8,

 9
.1

1.
10

 a
nd

 9
.1

1.
11

.

A
nn

ex
 F

 (n
or

m
at

iv
e)

  
Sa

fe
ty

 c
om

po
ne

nt
s 

—
 T

es
ts

 p
ro

ce
du

re
s 

fo
r 

ve
ri

-
fi
ca
ti
on
	o
f	c
on
fo
rm

it
y	

 
F.

7 
  A

sc
en

di
ng

 c
ar

 o
ve

rs
pe

ed
 p

ro
te

ct
io

n 
m

ea
ns

  
Th

is
 s

pe
ci

fic
at

io
n 

ap
pl

ie
s t

o 
as

ce
nd

in
g 

ca
r o

ve
r-

sp
ee

d 
pr

ot
ec

tio
n 

m
ea

ns
 w

hi
ch

 a
re

 n
ot

 u
si

ng
 s

af
et

y 
ge

ar
s, 

ov
er

sp
ee

d 
go

ve
rn

or
s, 

or
 o

th
er

 d
ev

ic
es

 w
hi

ch
 

ar
e 

su
bj

ec
t t

o 
ve

ri
fic

at
io

ns
 a

cc
or

di
ng

 to
 F

.3
, F

.4
 a

nd
 

F.
6.

F.
7.

1 
  G

en
er

al
 p

ro
vi

si
on

s 
 

Th
e 

ap
pl

ic
an

t s
ha

ll 
st

at
e 

th
e 

ra
ng

e 
of

 u
se

 p
ro

vi
de

d:
  

a)
   m

in
im

um
 a

nd
 m

ax
im

um
 m

as
se

s;
  

b)
   m

ax
im

um
 ra

te
d 

sp
ee

d;
 

8.
10

.2
.2

.2
   M

ac
hi

ne
 R

oo
m

/S
pa

ce
s,

 C
on

tr
ol

 
R

oo
m

/S
pa

ce
s 

 
(j

j) 
As

ce
nd

in
g 

Ca
r O

ve
rs

pe
ed

, a
nd

 U
ni

nt
en

de
d 

Ca
r M

ot
io

n 
Pr

ot
ec

tio
n 

 
(1

)  
 A

sc
en

di
ng

 C
ar

 O
ve

rs
pe

ed
 P

ro
te

ct
io

n.
  

Th
e 

m
ea

ns
 to

 p
re

ve
nt

 a
sc

en
di

ng
 c

ar
 o

ve
rs

pe
ed

 
sh

al
l b

e 
in

sp
ec

te
d 

an
d 

te
st

ed
 w

it
h 

no
 lo

ad
 in

 
th

e 
ca

r t
o 

ve
ri

fy
 c

on
fo

rm
an

ce
 w

it
h 

2.
19

.1
.2

.  
(2

)  
 U

ni
nt

en
de

d 
Ca

r M
ot

io
n.

  
Th

e 
m

ea
ns

 to
 p

re
ve

nt
 u

ni
nt

en
de

d 
ca

r m
ot

io
n 

sh
al

l b
e 

in
sp

ec
te

d 
an

d 
te

st
ed

 to
 v

er
ify

 c
on

-
fo

rm
an

ce
 w

it
h 

2.
19

.2
.2

.

Si
m

ila
r t

o 
EN

 8
1–

1
St

an
da

rd
s w

ri
ti

ng
 b

od
ie

s t
o 

re
vi

ew
 re

qu
ir

em
en

ts
 

co
ns

id
er

in
g 

go
od

 e
ng

in
ee

ri
ng

 p
ra

ct
ic

e 
as

 d
es

cr
ib

ed
 

in
 IS

O/
TS

 2
25

59
-2

:2
01

0,
 5

.4
. R

eq
ui

re
m

en
ts

 fo
r 

ty
pe

 te
st

in
g 

to
 b

e 
co

ns
id

er
ed

 w
he

n 
re

vi
ew

in
g 

go
od

 
en

gi
ne

er
in

g 
pr

ac
tic

e.

Ta
bl

e 
4 

(c
on

tin
ue

d)

70 © ISO 2016 – All rights reserved

PD ISO/TR 8100-24:2016

http://dx.doi.org/10.3403/30190497
http://dx.doi.org/10.3403/30190497


 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

c)
   u

se
 in

 in
st

al
la

tio
ns

 w
it

h 
co

m
pe

ns
at

in
g 

ro
pe

s. 
 

Th
e 

fo
llo

w
in

g 
do

cu
m

en
ts

 a
re

 to
 b

e 
at

ta
ch

ed
 to

 th
e 

ap
pl

ic
at

io
ns

:  
a)

   d
et

ai
le

d 
an

d 
as

se
m

bl
y 

dr
aw

in
gs

 sh
ow

in
g 

th
e 

co
ns

tr
uc

tio
n,

 o
pe

ra
tio

n,
 m

at
er

ia
ls

 u
se

d,
 th

e 
di

m
en

si
on

s a
nd

 to
le

ra
nc

es
 o

n 
th

e 
co

ns
tr

uc
tio

n 
co

m
po

ne
nt

s;
  

b)
   i

f n
ec

es
sa

ry
, a

ls
o 

a 
lo

ad
 d

ia
gr

am
 re

la
ti

ng
 to

 
el

as
tic

 p
ar

ts
;  

c)
   d

et
ai

le
d 

in
fo

rm
at

io
n 

on
 th

e 
m

at
er

ia
ls

 u
se

d,
 th

e 
ty

pe
 o

f p
ar

t o
n 

w
hi

ch
 th

e 
as

ce
nd

in
g 

ca
r o

ve
rs

pe
ed

 
pr

ot
ec

tio
n 

m
ea

ns
 a

ct
s, 

an
d 

it
s s

ur
fa

ce
 c

on
di

tio
n 

(d
ra

w
n,

 m
ill

ed
, g

ro
un

d,
 e

tc
.).

F.
7.

2 
  S

ta
te

m
en

t a
nd

 te
st

 s
am

pl
e 

 
F.

7.
2.

1 
  T

he
 a

pp
lic

an
t s

ha
ll 

st
at

e 
fo

r w
ha

t m
as

s 
(i

n 
ki

lo
gr

am
s)

 a
nd

 tr
ip

pi
ng

 s
pe

ed
 (i

n 
m

et
re

s p
er

 
se

co
nd

) t
he

 te
st

 is
 to

 b
e 

ca
rr

ie
d 

ou
t. 

If 
th

e 
de

vi
ce

 
ha

s t
o 

be
 c

er
ti

fie
d 

fo
r v

ar
io

us
 m

as
se

s, 
th

e 
ap

pl
ic

an
t 

sh
al

l s
pe

ci
fy

 th
em

 a
nd

 in
di

ca
te

 in
 a

dd
it

io
n 

w
he

th
er

 
ad

ju
st

m
en

t i
s b

y 
st

ag
es

 o
r c

on
ti

nu
ou

s.

F.
7.

2.
2 

  A
s d

ef
in

ed
 b

et
w

ee
n 

ap
pl

ic
an

t a
nd

 th
e 

la
bo

ra
to

ry
:  

—
   e

it
he

r a
 c

om
pl

et
e 

as
se

m
bl

y 
co

ns
is

ti
ng

 o
f b

ot
h 

el
em

en
ts

, b
ra

ki
ng

 d
ev

ic
e 

an
d 

sp
ee

d 
m

on
ito

ri
ng

 
de

vi
ce

, o
r  

—
   o

nl
y 

th
at

 d
ev

ic
e 

w
hi

ch
 w

as
 n

ot
 s

ub
je

ct
 to

 v
er

ifi
-

ca
tio

ns
 a

cc
or

di
ng

 to
 F

.3
, F

.4
 o

r F
.6

 sh
al

l b
e 

pl
ac

ed
 a

t 
th

e 
di

sp
os

al
 o

f t
he

 la
bo

ra
to

ry
.  

Th
e 

nu
m

be
r o

f s
et

s o
f g

ri
pp

in
g 

el
em

en
ts

 n
ec

es
sa

ry
 

fo
r a

ll 
th

e 
te

st
s s

ha
ll 

be
 a

tt
ac

he
d.

 T
he

 ty
pe

 o
f p

ar
t 

on
 w

hi
ch

 th
e 

de
vi

ce
 a

ct
s, 

sh
al

l a
ls

o 
be

 s
up

pl
ie

d 
w

it
h 

th
e 

di
m

en
si

on
s s

pe
ci

fie
d 

by
 th

e 
la

bo
ra

to
ry

.

Ta
bl

e 
4 

(c
on

tin
ue

d)

© ISO 2016 – All rights reserved 71

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

F.
7.

3 
  T

es
t  

F.
7.

3.
1 

  M
et

ho
d 

of
 te

st
  

Th
e 

m
et

ho
d 

of
 te

st
 sh

al
l b

e 
de

fin
ed

 b
et

w
ee

n 
ap

pl
i-

ca
nt

 a
nd

 te
st

 la
bo

ra
to

ry
, d

ep
en

di
ng

 o
n 

th
e 

de
vi

ce
 

an
d 

it
s f

un
ct

io
ni

ng
 to

 a
ch

ie
ve

 a
 re

al
is

tic
 fu

nc
tio

n 
of

 
th

e 
sy

st
em

. M
ea

su
re

m
en

ts
 sh

al
l b

e 
m

ad
e 

of
:  

a)
   t

he
 a

cc
el

er
at

io
n 

an
d 

sp
ee

d;
  

b)
   t

he
 b

ra
ki

ng
 d

is
ta

nc
e;

  
c)

   t
he

 re
ta

rd
at

io
n.

  
M

ea
su

re
m

en
ts

 sh
al

l b
e 

re
co

rd
ed

 a
s a

 fu
nc

tio
n 

of
 

th
e 

ti
m

e.

F.
7.

3.
2 

Te
st

 p
ro

ce
du

re
  

At
 le

as
t 2

0 
te

st
s s

ha
ll 

be
 m

ad
e 

w
it

h 
th

e 
sp

ee
d 

m
on

ito
ri

ng
 e

le
m

en
t i

n 
th

e 
sp

ee
d 

ra
ng

e 
fo

r t
ri

pp
in

g 
co

rr
es

po
nd

in
g 

to
 th

e 
ra

ng
e 

of
 ra

te
d 

sp
ee

ds
 o

f t
he

 
lif

t i
nd

ic
at

ed
 in

 F
.7

.1
 b

).

N
O

TE
   T

he
 a

cc
el

er
at

io
n 

of
 th

e 
m

as
s t

o 
re

ac
h 

th
e 

tr
ip

pi
ng

 s
pe

ed
 sh

ou
ld

 b
e 

as
 lo

w
 a

s p
os

si
bl

e,
 in

 o
rd

er
 

to
 e

lim
in

at
e 

th
e 

ef
fe

ct
s o

f i
ne

rt
ia

.

F.
7.

3.
2.

1 
  D
ev
ic
e	
ce
rt
if
ie
d	
fo
r	
a	
si
ng
le
	m
as
s	

 
Th

e 
la

bo
ra

to
ry

 sh
al

l c
ar

ry
 o

ut
 fo

ur
 te

st
s w

it
h 

th
e 

sy
st

em
 m

as
s r

ep
re

se
nt

in
g 

an
 e

m
pt

y 
ca

r. 
 

Be
tw

ee
n 

ea
ch

 te
st

 th
e 

fr
ic

tio
n 

pa
rt

s s
ha

ll 
be

 a
l-

lo
w

ed
 to

 re
tu

rn
 to

 th
ei

r n
or

m
al

 te
m

pe
ra

tu
re

.  
D

ur
in

g 
th

e 
te

st
s s

ev
er

al
 id

en
tic

al
 se

ts
 o

f f
ri

ct
io

n 
pa

rt
s m

ay
 b

e 
us

ed
.  

H
ow

ev
er

, o
ne

 se
t o

f p
ar

ts
 sh

al
l b

e 
ca

pa
bl

e 
of

:  
a)

   t
hr

ee
 te

st
s, 

if 
th

e 
ra

te
d 

sp
ee

d 
do

es
 n

ot
 e

xc
ee

d 
4 

m
/s

;  
b)

   t
w

o 
te

st
s, 

if 
th

e 
ra

te
d 

sp
ee

d 
ex

ce
ed

s 4
 m

/s
.  

Th
e 

te
st

 sh
al

l b
e 

m
ad

e 
at

 th
e 

m
ax

im
um

 tr
ip

pi
ng

 
sp

ee
d 

fo
r w

hi
ch

 th
e 

de
vi

ce
 m

ay
 b

e 
us

ed
.

F.
7.

3.
2.

2 
  D
ev
ic
e	
ce
rt
if
ie
d	
fo
r	
di
ff
er
en
t	m

as
se
s	

 
Ad

ju
st

m
en

t i
n 

st
ag

es
 o

r c
on

ti
nu

ou
s a

dj
us

tm
en

t. 
 

A 
se

ri
es

 o
f t

es
ts

 sh
al

l b
e 

ca
rr

ie
d 

ou
t f

or
 th

e 
m

ax
i-

m
um

 v
al

ue
 a

pp
lie

d 
fo

r a
nd

 a
 se

ri
es

 fo
r t

he
 m

in
im

um
 

va
lu

e.
 T

he
 a

pp
lic

an
t s

ha
ll 

su
pp

ly
 a

 fo
rm

ul
a,

 o
r a

 
ch

ar
t, 

sh
ow

in
g 

th
e 

va
ri

at
io

n 
of

 th
e 

br
ak

in
g 

fo
rc

e 
as

 
a 

fu
nc

tio
n 

of
 a

 g
iv

en
 p

ar
am

et
er

.  
Th

e 
la

bo
ra

to
ry

 sh
al

l v
er

ify
 b

y 
su

it
ab

le
 m

ea
ns

 (i
n 

th
e 

ab
se

nc
e 

of
 a

ny
th

in
g 

be
tt

er
, b

y 
a 

th
ir

d 
se

ri
es

 o
f 

te
st

s f
or

 in
te

rm
ed

ia
ry

 p
oi

nt
s)

 th
e 

va
lid

it
y 

of
 th

e 
su

pp
lie

d 
fo

rm
ul

a.

Ta
bl

e 
4 

(c
on

tin
ue

d)

72 © ISO 2016 – All rights reserved

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

F.
7.

3.
2.

3 
  O

ve
rs

pe
ed

 m
on

it
or

in
g 

de
vi

ce
  

F.
7.

3.
2.

3.
1 

Te
st

 p
ro

ce
du

re
  

At
 le

as
t 2

0 
te

st
s s

ha
ll 

be
 m

ad
e 

in
 th

e 
sp

ee
d 

ra
ng

e 
fo

r t
ri

pp
in

g 
w

it
ho

ut
 a

pp
ly

in
g 

th
e 

br
ak

in
g 

de
vi

ce
.  

Th
e 

m
aj

or
it

y 
of

 te
st

s s
ha

ll 
be

 m
ad

e 
at

 th
e 

ex
tr

em
e 

va
lu

es
 o

f t
he

 ra
ng

e.

F.
7.

3.
2.

3.
2 

  I
nt

er
pr

et
at

io
n 

of
 th

e 
te

st
 r

es
ul

ts
  

In
 th

e 
co

ur
se

 o
f 2

0 
te

st
s t

he
 tr

ip
pi

ng
 s

pe
ed

s s
ha

ll 
lie

 
w

it
hi

n 
th

e 
lim

it
s c

al
le

d 
fo

r i
n 

9.
10

.1
.

F.
7.

3.
3 

  C
he

ck
in

g 
af

te
r 

th
e 

te
st

s 
 

A
ft

er
 th

e 
te

st
:  

a)
   t

he
 h

ar
dn

es
s o

f t
he

 g
ri

pp
in

g 
el

em
en

t s
ha

ll 
be

 
co

m
pa

re
d 

w
it

h 
th

e 
or

ig
in

al
 v

al
ue

s q
uo

te
d 

by
 th

e 
ap

pl
ic

an
t. 

O
th

er
 a

na
ly

se
s m

ay
 b

e 
ca

rr
ie

d 
ou

t i
n 

sp
ec

ia
l c

as
es

;  
b)

   i
f t

he
re

 is
 n

o 
fr

ac
tu

re
, d

ef
or

m
at

io
ns

 a
nd

 o
th

er
 

ch
an

ge
s s

ha
ll 

be
 e

xa
m

in
ed

 (f
or

 e
xa

m
pl

e,
 c

ra
ck

s, 
de

fo
rm

at
io

ns
 o

r w
ea

r o
f t

he
 g

ri
pp

in
g 

el
em

en
ts

, 
ap

pe
ar

an
ce

 o
f t

he
 r

ub
bi

ng
 s

ur
fa

ce
s)

;  
c)

   i
f n

ec
es

sa
ry

, p
ho

to
gr

ap
hs

 sh
al

l b
e 

ta
ke

n 
of

 th
e 

gr
ip

pi
ng

 e
le

m
en

ts
 a

nd
 th

e 
pa

rt
s o

n 
w

hi
ch

 th
e 

de
-

vi
ce

 a
ct

s f
or

 e
vi

de
nc

e 
of

 d
ef

or
m

at
io

ns
 o

r f
ra

ct
ur

es
;  

d)
   i

t s
ha

ll 
be

 c
he

ck
ed

 th
at

 th
e 

re
ta

rd
at

io
n 

w
it

h 
th

e 
m

in
im

um
 m

as
s h

as
 n

ot
 e

xc
ee

de
d 

1 
g n

.

Ta
bl

e 
4 

(c
on

tin
ue

d)

© ISO 2016 – All rights reserved 73

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)
 

Sq
  

#
EN

 8
1–

1+
A

3:
20

09
A

SM
E 

A1
7.

1–
20

10
/C

SA
 B

44
–1

0
Ja

pa
n

IS
O/

TS
 2

25
59

-2
Co

m
m

en
ts

  
an

d 
Pr

op
os

al
  

fo
r 

co
nv

er
ge

nc
e

F.
7.
4	
		P
os
si
bl
e	
m
od
if
ic
at
io
n	
to
	th
e	
ad
ju
st
m
en
ts
	 

If,
 d

ur
in

g 
th

e 
te

st
s, 

th
e 

va
lu

es
 fo

un
d 

di
ff

er
 b

y 
m

or
e 

th
an

 2
0 

%
 fr

om
 th

os
e 

ex
pe

ct
ed

 b
y 

th
e 

ap
pl

ic
an

t, 
ot

he
r t

es
ts

 m
ay

 b
e 

m
ad

e 
w

it
h 

hi
s a

gr
ee

m
en

t, 
af

te
r 

m
od

ifi
ca

tio
n 

of
 th

e 
ad

ju
st

m
en

ts
 if

 n
ec

es
sa

ry
.

F.
7.

5 
  T

es
t r

ep
or

t  
In

 o
rd

er
 to

 a
ch

ie
ve

 re
pr

od
uc

ib
ili

ty
 th

e 
ty

pe
 e

xa
m

i-
na

tio
n 

sh
al

l b
e 

re
co

rd
ed

 in
 a

ll 
de

ta
ils

, s
uc

h 
as

:  
—

   t
he

 m
et

ho
d 

of
 te

st
 d

ef
in

ed
 b

et
w

ee
n 

ap
pl

ic
an

t 
an

d 
la

bo
ra

to
ry

;  
—

   t
he

 d
es

cr
ip

tio
n 

of
 th

e 
te

st
in

g 
ar

ra
ng

em
en

t; 
 

—
   l

oc
at

io
n 

of
 th

e 
de

vi
ce

 to
 b

e 
te

st
ed

 in
 th

e 
te

st
in

g 
ar

ra
ng

em
en

t; 
 

—
   n

um
be

r o
f t

es
ts

 c
ar

ri
ed

 o
ut

;  
—

   r
ec

or
d 

of
 m

ea
su

re
d 

va
lu

es
;  

—
   r

ep
or

t o
f o

bs
er

va
tio

ns
 d

ur
in

g 
th

e 
te

st
;  

—
   e

va
lu

at
io

n 
of

 th
e 

te
st

 re
su

lt
s t

o 
sh

ow
  

co
m

pl
ia

nc
e 

w
it

h 
th

e 
re

qu
ir

em
en

ts
.

F.
7.
6	
		T
yp
e	
ex
am

in
at
io
n	
ce
rt
if
ic
at
e	

 
F.

7.
6.

1 
  T

he
 c

er
ti

fic
at

e 
sh

al
l b

e 
dr

aw
n 

up
 in

 tr
ip

li-
ca

te
, i

.e
. t

w
o 

co
pi

es
 fo

r t
he

 a
pp

lic
an

t a
nd

 o
ne

 c
op

y 
fo

r t
he

 la
bo

ra
to

ry
.

F.
7.

6.
2 

  T
he

 c
er

ti
fic

at
e 

sh
al

l i
nd

ic
at

e:
  

a)
   i

nf
or

m
at

io
n 

ac
co

rd
in

g 
to

 F
.0

.2
;  

b)
   t

yp
e 

an
d 

ap
pl

ic
at

io
n 

of
 o

ve
rs

pe
ed

 p
ro

te
ct

io
n 

m
ea

ns
;  

c)
   t

he
 li

m
it

s o
f t

he
 p

er
m

is
si

bl
e 

m
as

se
s;

  
d)

   t
he

 tr
ip

pi
ng

 s
pe

ed
 ra

ng
e 

of
 th

e 
ov

er
sp

ee
d 

 
m

on
ito

ri
ng

 d
ev

ic
e;

  
e)

   t
he

 ty
pe

 o
f p

ar
ts

 o
n 

w
hi

ch
 th

e 
br

ak
in

g 
el

em
en

ts
 

ac
t.

Ta
bl

e 
4 

(c
on

tin
ue

d)

74 © ISO 2016 – All rights reserved

PD ISO/TR 8100-24:2016



 

ISO/TR 8100-24:2016(E)

4.5 Safety gear

Table 5 contains a comparison of safety gear in the CEN-ASME/CSA-Japanese standards and prescriptive 
recommendations prepared by the TFC.
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