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Welcome dear readers,

we are pleased to present you the In our fa;t—paced world, where trust gnq colpsisten.cy are crucia.l, we
latest DRAKO catalog of our have decided to put our company mission’ We build connec'tlpns
. you can count on" at the heart of everything we do. We don't just

elevator rope products - arevised  \ant to make ropes; we want to create connections that last -

collection of technical solutions,  connections you can count on - in your projects and visions.

that create reliable connections

in your elevator system. Thls reV|sgd edition serves Fhe purpose of reflecting our mission
piece by piece. You will notice that this brochure has received a
modern facelift. While not a complete reprint, the revised design
represents our new corporate image - a visual representation of
our timeless mission.

We would like to invite you to dive into the world of DRAKO elevator
ropes, enrich your projects with connections, and create a future
together you can rely on.

Thank you for your trust in PFEIFER and
in our traditional DRAKO product brand.



Your advantages

v Special wire ropes for
your application

v Proven strand design
and versatile
adaptability

v Long service life

v DRAKO made fibre core,
constant quality

v Low elastic and
permanent elongation

v Weight compensating
chains at different
degrees of weight

v Weight compensating
chains with various
loop sizes

v Machine-welded
chain links

Elevator technology

v Inductive wear testing

v Possible since there are
no fillers in the coating

v Smart accessories for
easier installation

v Low maintenance costs

v 100 % rope quality,
high quality assurance

v Fair benefit-cost ratio

v Highly qualified and
experienced staff

v Competent advice
v Reliable service

v Worldwide sales
network

@  The PFEIFER Rope Brand
DRAKO for reliable connections
At the production site in Mulheim a. d. Ruhr, in
the heart of the Ruhr area, PFEIFER has been
producing and developing special ropes
under the DRAKO product brand for elevator
construction for more than 200 years.

With a sales network and companies on
almost every continent, DRAKO special ropes
are in use all over the world, wherever things
have to move safely and reliably upwards.
From Moscow to Kuala Lumpur, from

New York to Hongkong and of course in Paris,
London and Frankfurt we build on long-term
and reliable relationships with the most
demanding rope customers. Elevator
manufacturers all over the world trust us
as a reliable partner.

For us, tradition and innovation are on an
equal footing; one is nothing without the
other. Our specialist knowledge and the
further development of our ropes are
always at the cutting edge of technology.
For this purpose, we have been working
intensively with universities and institutes
for a long time.

The rational and precise production of serial
products and processing of individual
customer-specific projects are regulated in 2072
accordance with our quality management ecowadis
system and certified via all relevant | [Bmcarabity
DIN EN ISO standards. In 2022 we were
also awarded the ECOVADIS Bronze Award.
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We define PFEIFER as a dynamic and open-
minded company. Up-to-date technical
know-how and high-quality materials

are used in each of our products.
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For easy use and description of rope properties pictograms with the Web

following meanings are used: drako.pfeifer.info

@ Elastic elongation

Characteristics Rope grades LinkedIn
linkedin.com/showcase/
Permanent elongation ropes-services

According to internal
PFEIFER measuring
method ETM 04/2017

According to internal
PFEIFER measuring
method ETM 04/2017

Rope diameter
tolerance

Production site and logistics location on
Rheinstrale, in Mulheim an der Ruhr.
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eral information about eleva

Definitions, Designation
and Classification

The European Rope Standards EN 12385-1 (General Requirements),
EN 12385-2 (with the above title) and EN 12385-5 (Stranded Ropes for Lifts)
include rope designation with symbols laid down in EN 12385-2.

These symbols are the same for all
European deliveries (see below):

Symbols for rope cores

FC Fibre core

NFC Natural fibre core

SFC  Synthetic fibre core

IWRC Independent wire rope core
PWRC Parallel laid fullsteel rope

Symbols for strand construction

S Strand construction Seale
w Strand construction Warrington
F Strand construction Filler or Filler wire

WS  Strand construction Warrington-Seale
M Strand construction Crosslay

Our special ropes can be ordered with their brand name,
f.i. DRAKO 300 T.

Rope class

So far each rope construction is governed by rope standards.
In the recent rope standards similar rope constructions in so-
called rope class are summarised, e.g. the rope constructions
6 x 19 Seale, 6 x 19 Warrington and 6 x 19 Filler in the rope
grade 6 x 19. The rope standards contain tables with the
technical data of the common rope grade.

Rope tensile strength grade

For ropes acc. to EN 12385-5 the rope grade addresses the
nominal tensile strength grades of the outer and inner wires
of the rope. Additionally, the rope grade defines the
minimum breaking strength of this rope. Rope grade 1570
(without the unit N/mm?) means, that all wires of this rope
are of the nominal tensile strength grade 1570 N/mm?2.

Rope grade 1370/1770 means, that this is a dual tensile rope
(term of 1ISO 4344) and that the outer wires of the outer
strands are of 1370 N/mm? and the inner wires of the rope
are of 1770 N/mm? nominal tensile strength grade.



General information about elevator ropes

These symbols have to be
used for the standardized
rope designation

in the rope certificate

Example
Nominal rope

@ 13 mm 13|8|x 19|S| NFC|1370/1770 U|sZ

= . ] el
\ T - ., .

LR 2 e
- T SR

8 strands

19 wires per strand

Strand construction Seale

Natural fibre core

Rope grade

Here dual tensile
Outer wires 1370 N/mm?
Inner wires 1770 N/mm?

Wire finish: bright

Lay: ordinary lay right hand

|y
i ‘o ¢
| =

FL

Symbols for wire finish
U Bright (from uncoated)
B Galvanized acc. class B

Schlagarten

sZ Right hand ordinary (or regular) lay
zS Left hand ordinary (or regular) lay
zZ Right hand lang lay

sS Left hand lang lay

Elevator technology 4



General information about elevator ropes

Elevator Rope Construction

Elevator Ropes

All DRAKO elevator ropes are PFEIFER-made. Ropes with fibre
core can easily be identified by the DRAKO-identification label
(orange coloured synthetic filament in the fibre core).

Strands re Wire

Strands consist of one or more layers of wire, which are closed /
in a helix around the centre wire.

Wires

Wires for elevator ropes
generally have to meet different
requirements than conventional
ones (e.g. for crane ropes etc.).
Therefore we order only wires
from wire mills nearby, which
are familiar with our
requirements regarding the
wire quality for many years.

Nominal tensile strength
grade of wires

The nominal tensile strength grade in
Germany is usually 1570 N/mm?.

Reasonably, the international standard for lift ropes,
ISO 4344 as well as the USA, Japan and many European
countries know and use elevator ropes of dual tensile
rope grade. To come along with sheaves of low hardness,
the outer wires are then of lower tensile strength grade.

PFEIFER produces for the very different requirements of
German and foreign customers ropes in dual tensile rope
grade with a variety of tensile strength combinations.
Ropes for roped hydraulic elevators are preferably supplied
with rope grade 1770.

5 PFEIFER



Cores

Two types of cores are used in the elevator
industry depending on the application:
The fibre core, made of natural or synthetic
fibre, and the steel wire core, i.e. an
independent wire rope core (IWRC).

Because of their elasticity, ropes with fibre core adapt them-
selves within certain limits to the shape of the corresponding
groove. Natural fibre cores (made of sisal-yarn) have a better
storage capacity for the lubricant than synthetic fibre cores.
But in any case, the lubricant in the fibre core is only sufficient
for the lubrication and impregnation of the fibre core itself.

We produce the most fibre cores for our elevator ropes in
our own factory, the only way, to fulfil the high requirements
of our works standard in regard to uniformity and stable
lubricant content.

Synthetic fibre cores offer the advantage of an exactness
in diameter and form-stability and are also rot resistant
in humid environs.

The IWRCs increase the metallic cross section and thereby
reduce the tensile stress in each individual wire. Consequently
ropes with a steel wire core show a reduced stretch under

the same load conditions compared to ropes with fibre core.

Direction of lay

General information about elevator ropes

Only in very special cases - f.i. unguided or only wire
guided counter-weight - it should be considered to

take right and left hand lay ropes.

The influence of the rope torque on the guiding forces of normal elevators
with guide rails is extremely small. It should be much more important to
have a set of ropes out of one production length (left hand and right hand

can’t be out of one production run).

Elevator technology

Lay length

The lay length, f.i. mentioned on
page 10, is described as follows:

Lay length is the distance (H) parallel to the
longitudinal rope axis in which an outer
strand makes a complete turn (or helix)
about the axis of the rope.



General information about elevator ropes

Strand constructions

Here are information why
certain strand and rope
constructions are better
qualified for specific
applications in elevators.

For more detailed information
about ropes and rope handling
please see our technical
brochure "Steel Wire Ropes in
Elevators". Please ask for it or
look at

drako.pfeifer.info

@

Seale

The most common strand construction for elevator
ropes worldwide is Seale (1-9-9). This has at least
the following reason:

Elevator ropes are known to get abrasion in usage and
the big outer wires of Seale have a big metallic
cross section to be abrased before the wires will break.

Warrington

Whenever a comparison of fatigue bending life of ropes on
sheaves with round groove is made, ropes of Warrington
strands are beating Seale ropes with 20 to 40 % more
lifetime. The Warrington strand consists of a larger number
and thinner outer wires than the Seale strand.

It must be taken into account that in elevators here is not
only abrasion but also a lot of fatigue bending. Especially

in elevators with double wrap drives or in roped hydraulic
elevators the latter is more important.

Filler (Filler wire construction)

Filler wire strand construction is an especially fatigue
bending withstanding wire configuration. This is covered
by the fact that f.i. the rope 8 x 21 Filler wire + fibre core
(strand) is part of the Canadian elevator rope standard.
Suspension ropes, bigger in diameter than 16 mm (5/8")
with 6 to 9 outer strands should have at least Filler wire
strands because of higher flexibility. This especially refers
to 6-strand ropes.

The disadvantages of this strand construction are: very
vulnerable to geometry distortion, especially, when the
Filler wire itself has not the nominal diameter. So the
recommendation is given not to take Filler wire strands
for ropes below 10 mm diameter.

Warrington-Seale

Ropes of Warrington-Seale construction are normally
not suitable for suspension and governor ropes. But
compensating ropes up from 24 mm and suspension
ropes up from 22 mm are not flexible enough with the
accustomed strand constructions. This is reason enough
for DRAKO to recommend beyond these limits Warrington-
Seale constructions with more than just 25 wires.



Contact between rope and groove

Ropes are not a plain rod with
a circular cross-section; in
fact they appear to be of
polygonal cross section.
Therefore the ropes touch
the groove only at individual
points. It can be only an
advantage for the interaction
of rope and groove, when
the rope has more than

6 strands.

The success of our 9-strand
DRAKO 300 T rope provides
the evidence for this theory.

Quality

6-strands

As we are specialized on the production of elevator ropes,
we are accustomed to produce these ropes in big production
lengths on special production lines with a very experienced
staff of workers. This is one of the reasons for the high and
equal level of DRAKO elevator rope quality.

Elevator technology

General information about elevator ropes

8-strands DRAKO300T

Ropes from the same batch

We recommend to have all ropes from the same production
run (batch) to achieve the best possible performance of a
rope set in an elevator. Replacing single ropes of a rope set
has to be avoided.

100 % testing

All elevator ropes run through a testing
procedure, which was developed especially
for DRAKO elevator ropes. Here they are
checked in whole length continuously in
respect of diameter, of irregularities in
material and closing. By this it is ensured
that every production length corresponds
to the special requirements of the PFEIFER
quality standard.



General information about elevator ropes

Tolerances of rope diameter

According to EN 12385-5 and I1SO 4344 the
following standard diameter tolerances
are valid for elevator ropes

The tolerances of elevator rope diameters have to be much
smaller than for other ropes. The reason for this smaller
tolerances is to ensure the exact fit between the rope and
the sheave groove to obtain enough traction but also to
achieve best durability of rope and sheave.

Rope diameter tolerance in %

Rope construction of nominal rope diameter
Minimum Maximum
Nominal rope
Application Core type Rope grade diameter in ) )
mm Loaded with  Loaded with
5%F, ;" 10% F ¥
<10 6 1 0
) 6 x 19 -FC
T ion dri Fibre core 8% 19 - EC
raction drive >10 5 1 0
ropes
Governor
ro 6x 19 - IWRC <10 3 0 -1
pes
Steel core 8 x 19 - IWRC
9 x 19 - IWRC >10 2 0 -1
* Frmin = Minimum breaking strength of the rope
'I . Rope diameter tolerance in %
Rope construction . .
of nominal rope diameter
Nominal rope
Application Core type Rope grade diameterin Minimum Maximum
mm
6x19 - FC
Ropes for roped Fibre core 6 x36 - FC
hydraulic 8x19-FC <3 0
elevators and -
com i >8 0
pensating 6 x 19 - IWRC
ropes Steel core 8 x 19 - IWRC
9 x 19 - IWRC

This shows, that the diameter tolerances of DRAKO elevator
ropes are equal to or smaller than those of the European
Standard EN 12385-5, especially, the international norm

ISO 4344,

The observation of an exact rope diameter has a considerable
influence on the service life of an elevator rope.

For traction elevators the following facts
are valid: The service life of the rope
becomes the greater,

1. the better rope diameter and sheave
radius conform with each other,

2. the fewer the rope diameter decreases during operation,

3. the more uniform the rope diameter remains over
the whole rope length of an elevator.

The points 1 to 3 are valid for U-grooves, point 2 and 3 also
for V-grooves. A set of ropes is to be taken from the same
production length.



Discard criteria

Discard or examination within the time

General information about elevator ropes

Discard criteria according to the elevator rope standards
EN 12385-5 and ISO 4344 and extended based on DIN 15020.

span prescribed by an expert Immediate discard
Criteria Rope grade Rope grade Rope grade Rope grade Rope grade Rope grade
6x 19 8x 19 9x 19 6x 19 8x19 9x 19

Average number of wire break > 12 per > 15 per > 17 per > 24 per > 30 per >34 per
among outer strands length of lay length of lay length oflay length oflay length of lay length of lay
Number of wire break predominantly > 6 per > 8 per > 9 per > 8 per > 10 per > 11 per
in one or two strands length of lay length of lay length of lay length of lay length of lay length of lay
Number.ofW|re break adjacent to 4 6 >4 >4 >6
another in one outer strand
Intermediate wire break 1 per 1 per 1 per > 1 per > 1 per > 1 per
(Valley breaks) length of lay length of lay length of lay length of lay length of lay length of lay

For comparison the discard criteria of the current standards

Rope construction Number of wire in Number of broken wire Number of broken wires

P outer strands withinalengthof 6 x @ within alength of 30 x @

DRAKO 6x19S - FC 114 6 -

DRAKO 6 x 19 W - FC

DRAKO 6 x 25 F - FC 114 10 -

DRAKO 180 B (in 6 x 25 F - FC)

DRAKO 8x19S - FC 152 13 19

DRAKO 250 H, 8.0 mm

DRAKO 8 x 19 W - FC

DRAKO 8 x 25 F - FC

DRAKO 250 T 152 13 26

DRAKO 250 H (except 8.0 mm)

DRAKO 200 B

DRAKO 300 T, 8.0 mm 171 14 25

DRAKO 300 T (except 8.0 mm) > 180 16 32

DRAKO 180 B (in 6 x 36 WS - FC) 216 18 35

The table above indicates whether a rope is
to be replaced, based on the number of
broken wires in the rope section with the
highest number of such fractions. The
reference length is 6 x or 30 x the rope
diameter. The table complies with the
specification of the EN 81-20/-50. The values
apply only under the following conditions:

* The ropes are single layer regular
lay ropes (the steel core is
not considered a strand layer)

¢ The friction sheave is of cast iron or
steel (for traction drive elevators)

* The broken wires are distributed evenly
across the majority of the strands

Reduction in rope diameter

The ropes should be replaced if the rope
diameter is reduced by more than 6 %
based on a rope nominal diameter.

Elevator technology

Please note

¢ If wire fractures don’t occur in a regular pattern across the
majority of the strands but are concentrated in one or
two strands, the above table is not applicable.

* Such ropes must be replaced, if there are 5 or more broken
wires adjacent to each other within one strand.

Ropes with excessive crown wear tend to show rapidly
increasing numbers of broken wires

Under certain circumstances and depending on the operating conditions,
the machine design and the loads, etc., ropes might have to be replaced,
even if there are no visible broken wires at the outer strands: ropes with a
diameter reduction of more than 6 % (from nominal diameter) even in
only a short section must be immediately removed.If the elevator system
contains plastic sheaves, refer to German safety instructions for elevators
‘SR Kunststoffrollen’, as ropes in such systems could show internal rather
then external wire fractures. The above table is to be seen only as a
guideline for rope inspection and the decision for rope discard. Please note
that the above figures are never to be considered the only criteria for rope
discard. Any detected changes in the rope must be taken into account when
assessing a rope. The final decision to remove a rope must be made on the
basis of the experience of the assessing person.

For DRAKO ropes installed in systems outside Germany, the relevant
statutory regulations for rope replacement apply, please look to
EN 12385-3 Annex C also.
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DRAKO elevator ropes

Ropes for Traction Sheave Elevators - Steel Core Ropes (IWRC)

DRAKO 300 T and 300 TX
9-strand heavy duty rope

&)

&
®
©

Characteristics
Preformed, prestretched,
bright (galvanized on
request, in some
diameters ex stock)

Rope grades
1570 and 1960
as DRAKO 300 TX

Elastic elongation
<01 %

Permanent elongation
<0,21%

Rope diameter
tolerance
See page 9

< Advantages

v Very round cross section

v High flexural performance

v Small elastic and plastic elongation
v Marking line for an easy installation

v Many thin wires, hence very
flexible with good bending
performance

Field of application

DRAKO 300 T is the most efficient solution as suspension rope for high
and very high elevators and for traction drive elevators with a larger
number of deflection sheaves.

The strand construction of DRAKO 300 T and 300 TX is
dependent on the rope diameter to optimize fatigue
bending performance and wear resistance

This rope has been probably the first elevator rope in the world with a steel core
(IWRC). It has been designed in 1955 by PFEIFER. After this rope being nationally
and internationally successful in demanding building projects, ropes with steel
core are now also implemented in the relevant European and ISO-standards.

Standard wire strength will soon reach the height limit in the challenge of the
highest elevator shafts. Increasing the tensile strength of the rope wires can
be a feasible way to shift this limit further. For example as 300 TX with nominal
wire strength of 1960 N/mm?2 the rope offers new advantages to high and super
high rise applications. The number of ropes, and thereby the rope mass, could
be reduced in many hoist ways. Invest and installation costs can thus be
reduced and weight savings in rope mass enable a sustainable reduction of the
power consumption.



DRAKO elevator ropes

DRAKO 300 T and 300 TX

9-strand heavy duty rope

. . . Metallic
Nom.Rope-@ Minimum breakingstrenghtF,;, Lengthmass cross section
(S
; mm 1570 1960** approx. kg/100 m approx. mm?
"I' 8.0 42.1 kN - 26.1 30.8
2 2.0 53.3 kN - 33.1 39.0
()]
; 9.5 59.4 kN - 36.8 43.5
()]
10.0 66.0 kN - 42.8 49.7
[3) 11.0 79.9 kN - 51.8 60.1
g 12.0 95.1 kN - 61.6 716
"I‘ 12.7 106.0 kN* - 68.0 78.9
4] 13.0 111.6 kN - 72.3 84.0
—
oN
b
(o))
14.0 133.0 kN - 84.0 96.6
(8) 15.0 153.0 kN - 96.0 110.9
; 15.5 163.0 kN* - 103.0 118.4
"I' 16.0 174.0 kN - 110.0 126.2
R 17.5 208.0 kN* - 131.0 151.0
N
f-;|< 18.0 220.0 kN* - 139.0 159.7
(<)) 19.0 245.0 kN 298.0* 154.0 178.0
20.0 272.0 kN* - 171.0 197.2
22.0 333.0 kN* 390.0* 215.0 243.5
(S
2
s
|
=
Xe)
oN
b
()]

* No stock material
** DRAKO 300 TX not covered by recent standards for suspension ropes, upon request
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DRAKO elevator ropes

Ropes for Traction Sheave Elevator - Steel Core Ropes (IWRC)

DRAKO375T

Remarkably enhanced E-Modulus, 9-strand heavy duty rope

Characteristics
Preformed, prestretched,
bright

Rope grades
1570

Permanent elongation
<0,18%

Rope diameter
tolerance
See page 9

Q
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E-Modulus = 75,000 MPa between
SF16 and SF24 measured according
to DRAKO-ETM-04.2017

Enhanced elongation behaviour
compared to DRAKO 300T
(E-Modulus > 50,000 MPa between
SF16 and SF24 measured according
to method ETM-04.2017)

Field of application
High rise and super high rise elevators.

Nom. Rope-@ Mi‘;itflll:lrgtzr:iiing

mm 1570

10.0 66.0 kN
1.0 79.9 kN
13.0 111.6 kN
15.0 153.0 kN
16.0 174.0 kN
19.0 245.0 kN

Enables highest stopping precision
during loading and unloading

Reliable IWRC-design
Marking line for an easy installation
Very round rope cross section

Very good fatigue bending
characteristics

Extreme wear-resistance
100 % quality controlled

Length mass cr(l)\:ztsaeltl:it?on
approx. kg/100 m approx. Mmm?
42.8 49.7
51.8 60.1
73.3 84.0
96.0 112.6
110.0 126.2
154.0 178.0
PFEIFER



DRAKO elevator ropes

Ropes for Traction Sheave Elevators - Double-Parallel Steel Core Ropes

DRAKO 300 TP

9-strand double-parallel steel core rope

Characteristics
Preformed, prestretched,
bright

Rope grades
1570

Elastic elongation
<0,10%

Permanent elongation
<0,20%

Rope diameter
toleranec
See page 9

&)
&
®
©

9x25F - PWRC

Elevator technology

Very low elastic and
plastic elongation

High breaking strength
Marking line for an easy installation

Well-rounded rope cross section
Very high flexural performance
High cross-stability

Field of application

Suitable for elevator systems with high demands on precision
stopping for loading and unloading procedures.

This is the strand design of the time-proven DRAKO 300 T,
here with a double-parallel rope.

The wide metallic cross section leads to higher breaking strengths and reduced
elastic and permanent elongation. The simplified stranding process with
double-parallel ropes leads to a different rope behaviour during installation
compared to independently stranded IWRC ropes.

Nom. Rope-@ Minimum breaking Length mass Metallu;
strength F,;, cross section
mm 1570 approx. kg/100 m approx. mm?
12.0* 101.0 kN 62.7 73.9
13.0% 119.0 kN 74.8 86.6
16.0* 180.0 kN 113.0 131.0
19.0* 254.0 kN 159.0 187.0
22.0* 340.0 kN 213.0 246.0

* No stock material

14



DRAKO elevator ropes

Ropes for Traction Sheave Elevators - Steel Core Ropes (IWRC)

DRAKO 250 T

8-strand steel core rope

Q
2]
=
|
=
()}
i
»
0
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Characteristics
Preformed, prestretched,
bright, right hand,
ordinary lay

Rope grades
1570 and 1770

Epastic elongation
<0,12%

Permanent elongation
<0,22%

Rope diameter
tolerance
See page 9

Flexible with good
bending endurance
Low elastic and
plastic elongation

High breaking strength in
relation to diameter

Marking line for an
easy installation

Field of application

Customer-focussed and cost optimized solution for individually
designed and more frequented elevators.

Extended application range

With the aid of our TUV Siid certificate concerning the examination of conformity
CA067 is the application of wire ropes @ < 8 mm with reduced D-/d-ratio possible.

In million ways established steel core rope with 8 outer strands in Warrington
design also with smaller rope diameters. By numerous testing and verification
of safety now approved for very low D/d ratio! Also suitable for indirect
hydraulic elevators according to EN 81.

TOV Siid Certificate CA067 (@ 6.0 - 8.0 mm)
* Very low D/d ratio of up to 8.0 mm in diameter

* Required drive torque is greatly reduced

+ Cost saving drives possible

* Space saving in indirect hydraulic elevators thanks to very small pulleys

So customized elevator systems with an optimized
cost benefit ratio are possible.

Metallischer

Nom.Rope-@ Minimum breaking strengthF,;, Lengthmass Querschnitt

mm 1570 1770 approx. kg/100 m approx. mm?
6.0 - 26.8 kN 16.4 18.5

6.5 - 31.5kN 17.9 20.6

8.0 43.3 kN - 27.3 31.6

9.0 54.8 kN - 34.3 40.0
10.0 67.7 kN - 42.3 49.4
11.0 81.9 kN - 51.2 59.7
12.0 97.4 kN - 61.0 711
13.0 114.0 kN - 71.5 83.4
16.0 173.0 kN - 108.3 126.0



DRAKO elevator ropes

Ropes for Traction Sheave Elevators with Steel and Fibre Core

DRAKO 210 TES

8-strand steel and fibre core

Characteristics
Preformed, prestretched,
bright, right hand, ordinary lay

Rope grades
1570

Elastic elongation
<0,15%

Permanent elongation
<0,26%

Rope diameter
tolerance
See page 9

8x19S -IWRC

DRAKO 210 TF

High breaking strength in
relation to diameter

Very good flexural performance

Marking line for an
easy installation

8x19S -IWRC

Elevator technology

Good flexural performance

High breaking strength in with small deflections

relation to diameter Low permanent and

Sightly more deformable clesilie loipsilon

cross section Marking line for an
easy installation

Field of application
A special suspension rope for regularly frequented elevator systems.

Steel rope with 8 outer strands and combined steel and fibre core. Thanks to that
combined core, this special suspension rope offers enhanced cross-elasticity to
adapt to unique groove requirements and slightly worn grooves. The fibre core

also provides additional storage space for lubricant.

Minmum breaking Metallic
Nom. Rope-0 strength F;, Length mass cross section
mm 1570 approx. kg/100 m approx. mm?
8.0* 38.7 kN 25.0 27.9
10.0* 60.5 kN 40.0 43.6
13.0* 102.2 kN 67.0 73.7
16.0* 154.9 kN 100.0 113.5

* No stock material

'I Characteristics Rope grades Rope diameter
u Preformed, 1570 tolerance
prestreched, See page 9

Permanent Elastic
elongation elongation
<0,26% <0,15%

A special rope for regularly frequented elevator systems

Steel rope with 8 outer strands and combined steel and fibre core.
The fibre core also provides additional storage space for lubricant.

Nom. Rope-@ Ml::?:%:’; :il:ng Length mass crol\:ztsaelvl:it(i:on
mm 1570 approx. kg/100 m approx. mm?
8.0 40.0 kN 24.0 28.1
10.0 61.3 kN 37.8 447
11.0 76.1 kN 48.2 55.2

16



DRAKO elevator ropes

Ropes for Traction Sheave Elevators with Fibre Core (FC)

DRAKO 8 x19 NFC

8-strand suspension ropes with natural fibre core

@)
o
®
©

Characteristics

Preformed, prestretched, Rope is adaptable (due to a slightly

deformable cross section) to

bright, right hand, ordinary lay, Thinner wires than a 6-strand rope .

Iangg lay ogn request e of the same design, i.e. the rope is slightly worn out grooves
not as rigid and has good fatigue Easy to install

Rope grades bending properties Marking line for an

1570 and easy installation

1370/1770

. . Field of application
Elastic elongation

<020% The rope construction 8 x 19 Seale - NFC, see drawing, is without doubt the
- worldwide most common traction drive suspension rope. But also the rope
construction 8 x 19 Warrington - NFC has established itself in Germany and

Permanent elongation UK due to better fatigue bending properties.

<0,36% Anyway, 8-strand ropes with natural fibre core are the best solution for the
conventional traction drive elevator. The rope quality of this rope construction
depends on the quality of the fibres and the resulting fibre core. This is the

Rope diameter reason, why PFEIFER is using special made fibre cores for DRAKO ropes.

tolerance
See page 9

DRAKO8x19S-FC
Nom. Rope-@ Minimum breaking Length mass Metalli(;
3) strength F;, cross section
|'-|I-| mm 1570 and 1370/1770 approx. kg/100 m approx. mm?
o 8.0 30.4 kN 215 225
; 9.0 38.4 kN 27.3 28.4
00 9.5* 42.8 kN 30.4 31.7
10.0 47.4 kN 33.7 351
11.0 57.4 kN 40.7 42.5
12.0 68.3 kN 48.5 50.6
12.6 75.3 kN 50.4 58.3
13.0 80.2 kN 56.9 59.3
3) 14.0 93.0 kN 66.0 68.8
T} 15.0 107.0 kN 75.7 79.0
. 16.0 121.0 kN 86.1 89.9
g 18.0* 154.0 kN 109.0 114.0
9 19.0* 171.0 kN 121.0 127.0
b
o0
DRAKO8x19W -FC
8.0 31.6 kN 22.2 23.4
10.0 49.4 kN 34.7 36.5
11.0 59.7 kN 42.0 44.2
12.0 71.1 kN 50.0 52.6
13.0 83.4 kN 58.6 61.7
16.0 126.0 kN 88.8 93.5

DRAKO8x25F -FC
18.0* 155.0 kN 112.0 115.0

(®)
T8
1
R
7o)
N
o
0

* No stock material

17 PFEIFER



DRAKO elevator ropes

Ropes for Roped Hydraulic Elevators with Steel Core (IWRC)

DRAKO 250 H

8-strand full steel rope

Characteristics
Preformed, prestretched,

bright, right hand, Flexible, with good fatigue Low elastic and plastic elongation
ordinary lay bending properties Rope grade 1770 leads to very

Low rope diameter reduction high breaking strenght
Rope grades in loaded condition, also Marking line for an easy installation
1770 after long periods
Rope diameter Field of application
tolerance

Ideal for the heavy duty roped hydraulic elevator,
requiring only minimum maintenance.

See page 9

Nom. Rope-@ Minimum breaking Length mass Metalli(:.

o strength F;, cross section
2 mm 1770 approx.kg/100 m approx. mm?
E 8.0* 46.7 kN 27.3 31.4
gl 9.0 58.9 kN 33.5 38.6
2 10.0 72.7 kN 43.1 48.8
; 11.0 86.0 kN 51.9 60.2

13.0 126.0 kN 72.8 83.7

*8x19S-IWRC

Delivery note

Elevator ropes will be supplied with servings on both ends,
if not specified otherwise.

Elevator technology 18




DRAKO elevator ropes

Governor ropes (Full steel ropes)

DRAKO 6x19 -

WSC

DRAKO 250 T/DRAKO 300 T - IWRC

Special ropes for overspeed governor

Characteristics
'Il Preformed, prestretched,
bright, galvanized on request,
right hand, ordinary lay
Rope grades
w 1370/1770, 1570,
1770 and 1960

Permanent elongation
DRAKO 6 x 19 W - WSC <0,20%

DRAKO 250 T <0,21%
DRAKO 300 T <0,21%
6x19S - IWRC <0,21%
8x19S-FC <0,36%
6x19S-FC <0,30%
6x19W-FC <0,30%

Rope diameter
tolerance
See page 9

O
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Greater reliability and Higher breaking strengths for
system availability reduced speed governor
dimensions

Lower susceptibility to breakdown

Reduced elongation with
higher vertical rises

Length and form stability in
all environments

These ropes are an essential functional element of
the speed limitation process and the safety gear

Since the transmission of energy usually proceeds via friction, the lubrication of
the governor rope needs to be dosed exactly. Following the introduction of safety
gear also effective in ascent rides, governor ropes with greater breaking strength
became more necessary and this was achieved by a wider rope diameter, by a
higher rope grade and a full-steel rope design.

The fibre core of the DRAKO governor ropes is made of synthetic fibres. This leads
to optimal diameter stability for smaller rope diameters. In addition, the synthetic-
material fibres are damp-proof - and there is no swelling and no decomposing.

Many DRAKO governor ropes are also available in the galvanized design.

DRAKO6x19 W - WSC

ng;:f'g Minimum breaking strength F,;,, L;I;gstsh crcl:::ts"::liitcion
mm  1370/1770 1570 1770 1960 kga/plp(;g‘m approx.mm?
6.0 = = = 29.0 kN 15.1 17.6
DRAKO250T
6.5 = = 31.5 kN = 17.9 20.6
8.0 - 433kN  46.6 kN - 27.3 31.6
9.0 = 54.8 kN = = 34.3 40.0
10.0 - 677kN  72.7 kN - 42.3 49.4
DRAKO300T
8.0 = 421kN  45.0kN = 26.1 30.8
9.0 - 53.3 kN - - 32.2 38.0
10.0 = 66.0 kN  71.0 kN = 42.8 49.2
13.0 - 1M1.6 kN 118.3 kN* - 72.3 84.0
PFEIFER



DRAKO elevator ropes

Governor ropes (Fibre core)

DRAKO6x19/8x19-FC

Special ropes for overspeed governor

Nom. .. . Length Metallic
Rope-@ Minimum breaking strength F;, mass cross section
approx. approx.
mm 1370/1770 1570 1770 1960 kg/100 m mm?
DRAKO8x19S-FC
6.5 - 19.0 KN* - - 14.6 13.4
O
r-'l-l 8.0 - 30.3 kN 34.2 kN - 21.5 22.5
o 9.5 - - 48.3 kN - 30.4 317
i
b
0
DRAKO6x19S -FC
6.0 - - 21.4 kN - 13.0 13.8
O
[
|
wn
()]
-
~
(-]
DRAKO6x19W -FC
6.0 - 19.8 kN - 24.7* 13.2 14.3
(&)
R 6.3 - - - 27.2 14.6 15.8
|
3 6.5 - 23.2 kN 26.2 kN - 15.5 16.8
(<))
; 8.0* 35.1 kN - - - 23.6 25.4
O

* No stock material

Delivery note

Elevator ropes will be supplied with servings on both ends,
if not specified otherwise.

Elevator technology 20



Rope maintenance and accessories

Maintenance of Ropes

Elevator Rope Maintenance

DRAKO elevator ropes
are lubricated during
the manufacture
process with the aim
of reducing corrosion
and abrasion. But the
quantity of lubricant
so applied may only
be enough to prevent
elevators with

tightly calculated

Since, however, dust and
abrasion tend to thicken the
lubricant, itis only in rare
cases that this first
lubrication remains effective
over the entire service life.
And so PFEIFER recommends
that the elevator ropes be
periodically relubricated
during service.

Relubrication is not necessary
as long as your fingers pick
up a smear of oil if you

DRAKO FLUID SF, another
of our recommended
elevator rope lubricant, is
solvent-free and therefore
i suitable for use in automatic

),f-‘ lubrication equipment.
e

“«@

Attention: The automatic
lubricators available
nowadays may only be used
at a specific elevator for a
very limited period of time.
Otherwise, excess lubrication
promptly occurs with the

e

traction capability

touch the rope. As such,

attendant risk of rope slip. Over lubricated ropes can be

relubrication is carried out
a number of ways - with a
spray can or oil can or paint brush or similar. For traction
drives, only small quantities need to be applied, following
which the elevator should be run up and down the whole
distance several times. In doing so, observe any slipping
characteristics and, if necessary, apply more lubricant.
The lubricant used should initially have low viscosity and
good creep properties so that the inner parts of the rope
are also lubricated.

from slipping.

For this purpose, we recommend two DRAKO special rope
lubricants: either DRAKO LUBE or DRAKO SOL, which are
both compatible with the lubrication applied at manufacture.
As a further alternative, DRAKO Outdoor has stood the test
of time in use outdoors. It comes as a paste but takes on
fluid form in the course of operation.

Transparent and of low viscosity, DRAKO LUBE and DRAKO
SOL are able to penetrate the rope even under load.
During non-operational phases, they flow back to the
rope contact points from which they were displaced
during rope/elevator operation.

degreased by means of our special chemically neutral
DRAKO FLORIDEAL rope degreasing powder.

Our lubricants contain solvents
(except for DRAKO FLUID SF)!
~—~. Onlytobeusedinwell
ventilated areas.
DRAKO rope maintenance products are designed to
conform to the basic lubrication that DRAKO ropes receive
at manufacture. If other products are used, no warranty

for conformance can be offered. This also applies to the
rope maintenance products of other manufacturers.

i

It is imperative that you consult the information given for
the use and maintenance of elevator ropes made of steel
wire as per EN 12385-3.

Products and batches

Article Condition Application Container size Solvent Application by means of

DRAKO . Indoor and 2,5-1-can Yes

LUBE I outdoor 5,0-I-can Yes EIOET s

DRAKO . Spray can 500 ml Yes

soLY Fluid Indoor (12 can = 1 box) Yes Spray

DRAKO Fluid Indoor and 2,5-l-can No Automatic lubricator,

FLUID SF outdoor 5,0-I-can No brush/roller, squirt gun

DRAKO .

Outdoor Fluid/paste Outdoor 10-kg-can Yes Brush/roller

DRAKO Rope degreasing Indoor and 20-kg-bag - Gloves

Florideal powder outdoor 5-kg-pot with lid -

" Hazardous substance, observe all transport regulations!

21 PFEIFER



Accessories

Supplementary mounting bracket
available on request.

Elevator technology

WeightWatcher MSM12

The right rope tension has a massive impact
onto the rope lifecycle expectation

Rope maintenance and accessories

Insufficiently adjusted ropes and excessive total weights result in undesirable
and premature wear. Thanks to the WeightWatcher rope load measuring
system the rope adjustment and the weighing of car and counterweight
becomes child’s play. Due to the patented measuring principle the exact
loads in each rope can be measured, within seconds, without the necessity
of prior calibration with weights.

The integrated rope adjustment wizard will guide you through the rope
adjustment and logs each measurement in a report that can later be
manipulated on the PC. This makes the WeightWatcher the optimum

tool for your service to customers.

Advantages

v Measurement of up to 12 ropes

v Measurement of single loads
and total weight

v Rope tension assistant for quick
cable adjustment

v Convenient menu with settings
of the suspension variant, unit
weight, tolerance

For more information please see our leaflet Weight Watcher.

DRAKO RLU

Storage of complete
documentation

Color touch screen for
easy operation

v Advanced lithium-ion batteries

BlueTooth can be connected

via android app with
smartphones or tablets

The automatic relubrication device is the perfect solution
for the permanent relubrication of the suspension ropes

in your elevator system.

The ropes are automatically relubricated with the recommended amount of
lubricant. This sustainably improves the service life of the suspension ropes.
The included solvent-free lubricant DRAKO Fluid SF is optimally matched to

the lubricants used in rope production and is 100 % compatible.

After simple installation, the required lubricant quantity is set via a selector
dial. The setting recommended by PFEIFER is level 12, i.e., the lubricant
quantity of 125 ml is continuously delivered to the ropes over a period

of one year (see table below).

Runtime
MI/Day

Grade

30

4,17

90

1,39

180

0,69

270

0,46

0,35
12

Spare parts delivery

The 125 ml cartridges are easy to replace after emptying. The brushes
and the cartridges can be reordered as spare parts.

22



Rope Terminations

Rope Terminations

Ferrule secured Thimble

s with Eye Bolt

12.0 - 14.0

15.0 - 17.0

Eye bolts will come with washer (DIN 125), 2 nuts and 1 split-pin.

N + f Eye Bolts
T
- é . Rope-@d
5 6.0 - 8.0
}
5 9.0 - 11.0
19 | ¢ Y

Please note

Nominal size

(axL,)
M 12 x 260
M 12 x 350
M 12 x 500
M 16 x 260
M 16 x 300
M 16 x 350
M 16 x 400
M 16 x 450
M 16 x 500
M 20 x 290
M 20 x 450
M 20 x 600
M 24 x 400
M 24 x 600

1 pressure spring, 2 spring collars
1 elastomer spring, 1 washer

2 elastomer springs, 1 washer

Accesories
Designations Contents
On request we supply for this D
kind of rope suspension a
complete accessory kit (unmounted), FP
comprising:
FP 2
FP3

23

3 elastomer springs, 1 washer

L; (approx.)
mm

60
150
150
120
150
200
200
200
200
120
200
200
220
200

Anti-Twist Rope Sets (4 mm rope with 1 wire rope grip)
are available ex stock.

The elevator rope constructions shown in this catalogue have
very different minimum breaking strengths. When specifying rope
terminations and springs or spring buffers, their respective
maximum applicable force is to be considered.

Rope terminations are to be secured against rotation.

D
mm

26.0
26.0
26.0
22.0
22.0
22.0
22.0
22.0
22.0
277
27.7
27.7
27.0
27.0

How to order additional to the designation of the required rope f.i. a 13 mm
rope, thimble DIN 6899 (if DIN 3090, please specify) selected eye bolt M 20,
450 mm long and spring:

One rope end with thimble and eye bolt M 20 x 450 D

E (approx.)
mm

50.0
50.0
50.0
51.4
51.4
51.4
51.4
51.4
51.4
67.6
67.6
67.6
65.0
65.0



Rope Terminations

Swaged Fitting
Securing hole with Thread

o[ T This slim construction of rope termination is particularly suitable for
A modern concepts of machineroomless elevators.

These terminations must be secured against rotation by means of the big
= securing hole at the upper end of the rod and a small steel wire rope.

oA || The small inspection hole in the swaged part of the terminal allows to
control the presence of sufficient inserted rope length.

Y
i

Fordertechnik at the University of Stuttgart, that our system of
swaged fittings fulfils the requirements of EN 81 for DRAKO-Ropes
with fibre cores as well as for DRAKO-Ropes with steel core.

o
‘ TUV Siid has certified, on the base of researches at the Institut fur

reailon el - DRAKO swaged fittings with thread are
— compliance tested by TUV Sud!

Please note
Swaged B ) . ) )
> - The elevator rope constructions, shown in this catalogue have very different
minimum breaking strengths. When specifying springs or spring buffers,
their respective maximum applicable force is to be considered.

Nominal
rope-@

-

d

\i

4

Rope-@ . . Thread-@ Threadlength Shaftlength Swagged Swagged Total length Securing hole
Nominal size 1 1

dmm Amm L; approx. mm L, approx. mm @ B approx.!mm L, approx.”mm @ Cmm
6.0 M 10 x 235 M 10 60 236 14.5 308 3
6.0 M 10 x 145 M 10 45 45 14.5 145 3
6.5 M 10 x 235 M 10 60 236 14.5 310 3
8.0* M 14 x 160 M 14 160 163 16.0 240 6
8.0** M 14 x 300 M 14 200 300 16.0 380 6
10.0* M 16 x 160 M 16 160 163 18.0 260 8
10.0%* M 16 x 300 M 16 200 300 18.0 400 8
11.0* M 16 x 160 M 16 160 163 20.5 270 8
11.0** M 16 x 300 M 16 200 300 20.5 410 8
12.0% M 16 x 160 M 16 160 163 22.5 280 8
12.0%* M 16 x 300 M 16 200 300 22.5 420 8
13.0* M 20 x 160 M 20 160 163 24.5 280 8
13.0%* M 20 x 300 M 20 200 300 24.5 420 8
16.0* M 24 x 160 M 24 160 163 29.0 310 8
16.0** M 24 x 350 M 24 250 350 29.0 500 8

* Special size: when used with springs, then only with elastomer spring buffers; ** normal size
1) Provided only as information for determining installation dimensions

Elevator technology 24



Rope Terminations

Symmetric Wedge Socket en 134117
with Eye Bolt pin 444

Termination acc. to EN 13411-7 in combination with our eye
bolts fulfil the requirement of EN 81, to withstand at least

80 % of the minimum breaking strength even when used
together with the fullsteel ropes DRAKO 250 H.

]
1]
||
| | =
||
=
T3
Type UM
Rope- Nominal
od size socket
mm
4.0 -
50 5.0
5.0 -
6.5 6.5
6.0 -
8.0 8.0
9.0 -
1.0 11.0
12.0 -
14.0 14.0
15.0 -
17.0 17.0
18.0 -
20.0" 20.0
21.0 - e
25.07 25.0

* Normal size

Different lengths L2 see page 28 table Eye Bolts.

** Not acc. to DIN

1) Onrequest

M 20

M 24

M 27

M 30

The socket body is galvanized.

25

Please note

The elevator rope constructions shown in this catalogue
have very different minimum breaking strengths.

When specifying rope terminations and springs or spring
buffers, their respective maximum applicable force

is to be considered. Rope terminations are to be

secured against rotation.

] (]
- T N
1 - | i
do
Type FP TypeFP 2 TypeFP3

with 1spring buffer with 2 spring buffer with 3 spring buffer

B
3
]
dy
TypeD
with spring
Normal size Type UM
L, Ly* Ls Weight
mm mm mm ca.kg
276 180 70 0.420
264 180 70 0.380
450 320 150 0.780
484 320 150 1.650
598 400 150 3.230
674 450 150 5.300
760 500 150 8.000
740 500 150 11.000

d

mm

25.0

25.0

45.0

45.0

54.0

65.0

65.0

80.0

TypeD Type FP TypeFP2 TypeFP3
L, Weight d, Lg Weight L Weight L, Weight
mm  appr.kg mm mm  apprkg mm  apprkg mm  appr.kg
85.5 0.510 40.0 38 0.361 55 0.373 72 0.384
85.5 0.470 40.0 38 0.401 55 0.414 72 0.424
167.0 1.420 50.0 51 0.870 79 0.900 107 0.930
173.0 2490 58.0 59 1.785 87 1.815 115 1.850
202.0 4.500 68.0 65 3.530 93 3.570 121 3.610
248.0 8150 80.0 74 5830 102 5910 130 5.990
254.0 10.950 = = = = = = =
251.0 14.500 - - - - - - -

How to order (example)

Nl MCE D x LengthL

Symm. wedge socket  With spring Length L, of eye bolt acc. table

nominal size 14 for
rope - @ 12-14 mm

above or acc. to the respective
table page 30



Asymmetric Wedge Socket pin 43 14s (EN 13411-6)
with Eye Bolt similar oin 244

Terminations acc. to DIN 43148 only in some combinations of
rope constructions, rope diameters and eye bolts are according
to the requirement of EN 81 (Requirement: withstanding at

least 80 % of the rope’s minimum breaking strength).
Please contact us in case of any questions.

Type KUM
Rope- Nominal
od size socket
mm
6.0-7.0 353
8.0 352
9.0 - 12.0 351
10.0 - 12.0 402
12.0 - 14.0 401
12.0 - 15.0 450
16.0 - 20.0? 500

* Normal size

Different lengths L2 on request.
1) Eye of bolt not acc. to DIN

2) Onrequest

The socket body is galvanized.

Elevator technology

Rope Terminations

=
o
Type KD Type KFP Type KFP 2 Type KFP 3
with spring with 1spring buffer with 2 spring buffers with 3 spring buffers
Normal size Type KUM Type KD Type KFP TypeKFP2  TypeKFP3
a L, L* L;  Weight d, L, Weight d, Lg Weight Le  Weight L, Weight
mm mm mm apprkg mm mm apprkg mm mm apprkg mm apprkg mm appr.kg
M 12D 430 300 150 0.948 44.0 167 1595 50.0 51 1.051 79 1.079 107 1.107
M 12V 430 300 150 0.920 44.0 167 1.567 50.0 51 1.023 79 1.051 107 1.079
M 12" 430 300 150 0.892 44.0 167 1.539 50.0 51 0.995 79 1.023 107 1.051
M16 440 300 150 1.278 44.0 173 2.070 57.0 59 1.454 87 1.482 115 1.510
M16 440 300 150 1.250 44.0 173 2.042 570 59 1.426 87 1.454 115 1.482
M 20" 590 400 150 3.330 50.0 202 4.840 68.0 65 3.620 93 3.666 121 3.712
M27Y 715 500 150 7.740 65.0 254 10.760 - - - - - - -
How to order (example)
Iz o’ KD x  LengthL
Asymm. wedge socket  With spring Length L, of eye bolt

nominal size 402 for

@ 10to 12 mm ropes

acc. table above
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Rope Terminations

Eye BoIts o 444
In combination with symm. wedge sockets EN 13411-7.
Thread (a) M10** M12 Mi16 M20 M24 M27 M30**
d, 10.5 12.2 16.0 18.0 22.0 25.0 42.0
s 9.0 14.0 17.0 22.0 25.0 27.0 30.0
L,/Ls 180/70* - 200/100 - - - -
L,/L; 130/35 - - - - - -
L,/Ls 230/70 - 300/150 300/150 - = =
L,/ Ls - 320/150* 320/150* - - - -
L,/ Ls - - 350/150 - - - -
L,/ Ls - 400/150 400/150  400/150* - - -
L,/ Ls - - 450/150 450/150 450/150* - =
L,/ Ls - - 500/150 - - 500/150* 500/150*
L,/ Ls - - - 560/150 600/150 - -
L,/ Ls - - - - - 800/400 -
All dimensions in mm
[ | * Normal sizes
Sizes in bold type are usually available ex stock.
** Not acc. to DIN
Wire Rope GI‘ipS EN 13411-5
To be used with wedge sockets EN 13411-7
or DIN 43148 / EN 13411-6
Nominal size =biggest nominal rope-@ 5.0 6.5 8.0 10.0 12.0 14.0 16.0 19.0 22.0

For intermediate nominal rope diameters, the next bigger grip size shall be applied. Nominal size 5 is only applicable for 5 mm
nominal rope diameter. Usage only acc. to the requirements for application and installation of EN 13411-5.

Standardised Fixing
of Rope End with
Wire Rope Grip

A

W
77
Y

PN

S

N
SSSS

3|11

I
=

—

Symmetric wedge socket
See EN 13411-7

Asymmetric wedge socket
See EN 13411-6
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Springs for Rope
Terminations

Calculation of
compression s

F

C
s= [mm]

¢ Spring factor [kN/mm]

F Spring load [kN]
(Same as rope load)

Symm. wedge socket
EN 13411-7

Asymm. wedge socket
EN 13411-6/DIN 43 148

Swaged fitting

Wire-@ [mm]

Outer-@ [mm]

Average spring-@ [mm)]
Length unloaded [mm)]

Maximum spring
load Fmax [kN]

Compressions s [mm]
at spring load Fmax

Spring factor ¢ [kN/mm]

Spring I

5D
6.5D

4.5
23.5
19.0
61.5

1.703

21.0

0.081

Rope Terminations

SpringII SpringIIl SpringIV SpringV SpringVI

8D 11 D
351 401
352 402
M 12 M 16
7.5 9.0
43.0 46.0
355 37.0
135.0 135.0
3.382 5.930
47.0 40.5
0.072 0.146

Elastomer Spring Buffers for Rope Terminations

< |
D

4—'—1—»

- ( >
—D, —»|
D

<—L1
l— Lo |

Elevator technology

Characteristics
» Grease and oil resistant

+ Excellent damping
properties

+ Material: Cellular
polyurethane-elastomer

Maximum
demand

buffer 2 buffer [3 buffer}

8
7
6
5
FIN] 4 I /
3
2
1
0

N/

? 92 kg = max. statical
strain by the weight

N

| |
10 20 30 40
s [mm]

Type SFP

Maximum 12 T T T T T
demand 1111 Pufferf2 Puﬁ‘erla Pufferlf

12 Il

|
|
|
|
| /
/
[V
#

F [kN]

270 kg = max. statical
/ strain by the weight

0 10 20 30 40 50 60

s [mm]
Type 14FP
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Counterbalance

Compensation for Elevator
Suspension Rope Weight

Why is compensation under
certain circumstances
useful or even necessary?

Good reasons for weight compensation

* In high elevators, the power consumption of the
electrical drive system can be minimized by rope
weight compensation; alternatively, the drive system
can be dimensioned for smaller loads, and the
power supply to be installed can thus be reduced

The car can be started and stopped much more
smoothly, and the calculation of the approach
speed of the car to the next stop is optimized

The traction properties required for elevators with
long hoistways can often only be achieved by
means of weight compensation

Depending on the hoisting height, car speed
and operation purpose of the elevator, chains
or ropes can be used for this purpose

Standard balance chain without jacket
* For nominal speeds up to 0.6 m/s

+ Disadvantage: High noise level

Balance chain with jacket, whereby the
chain structure is still visible

* For nominal speeds up to 1.6 m/s e. g.

Balance chain with jacket,
round cross section

+ For nominal speeds up to 3.0 m/s. e.g. DRAKO CB

+ For speeds from 1.75 m/s it is recommended to install
balance chain guides in the lower hoistway section

In addition to above mentioned applications PFEIFER
offers compensating chains which provide a bigger
loop diameter. So the pressure on the car guides
can substantially be reduced.
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For compensating ropes there are
the following differences

Untensioned balance ropes

Previously common with certain specifications (tiller ropes);
the run behaviour of such ropes is however inferior
to that of jacketed balance chains.

Tensioned balance ropes

According to EN 81-20 5.5.6.2, ropes used as balance ropes
are to be run with tensioning sheaves. Only tensioned weight
compensating ropes in conjunction with the securing devices
on the tensioning sheaves as required by EN 81-20 5.5.6.1, for
nominal speeds above 3.5 m/s can prevent the feared ‘jumping’
of the counterweight upon activation of the safety brake.

Note

Up to recently, balance ropes were produced with the same
ropes construction and diameter as the suspension rope
in the respective installation. PFEIFER will of course
continue to supply its customers with such solutions.
For high hoistways (rope oscillation!) and/or more than six
suspension ropes (with the necessary intricate tensioning
roller system), operators should consider the installation
of less but thicker balance ropes.



Advantages of specifically
designed balance ropes

PFEIFER recommends the use of specifically designed
and dimensioned balance ropes of the product series
DRAKO 180 B and DRAKO 200 B. These ropes feature a
synthetic fibre core and, in certain cases, a strand
construction that is not available for suspension ropes.

Flexibility

This construction consists of
a many thin wires, making the
ropes particularly flexible
(minimum diameter ratio D/d for balance
rope sheaves is 30 only!).

—

—
——>
—

Special lubricant

S

'@ Compensating ropes are lubricated

b differently and also more
extensively than traction ropes, as

minimum friction is not an issue. This results

in a prolonged service life of the installation

combined with longer servicing intervals.

Easy handling

The ropes are of preformed regular
lay construction, which significantly
reduces the tendency of becoming
untwisted during handling and
installation.

S

To assess whether a rope is to be replaced,
please see page <US>.

Elevator technology

Counterbalance

In contrast to natural fibre cores,

synthetic fibre cores don't absorb

moisture from the ambient air.
Elongation and contraction (that can exceed
the tensioning length in the case of long
ropes) as a result of fluctuating humidity
are thus effectively prevented.

Length stability
)

Fibre core

Under certain circumstances, steel
cores in compensating

ropes might lead to early damage.
Synthetic fibre cores however
provide excellent reliability under
all conditions.

Safety factor

In respect of EN 81-20 5.5.6.3
compensation-chains and -ropes
have to be able to withstand

any forces acting on them with

a safety factor 5.
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Counterbalance

Ropes for Compensation ¢ Special Compensating Ropes

DRAKO180B/200B

Special compensating ropes for elevators to
be used as tensioned balance ropes only.

Characteristics

Preformed, bright, right hand,
ordinary lay, made with

a synthetic fibre core (SFC)

Rope grades
1370/1770 or 1570

Rope diameter
tolerance
See page 9

Special compensating ropes (balance ropes), to be used in
tensioned application only. The rope construction varies
with the nominal diameter to optimize the performance.

The purpose and the operating conditions of weight compensating ropes are different
to those of traction sheaves and suspension ropes used in the same elevator
systems. Which is why PFEIFER recommends the use of special compensating ropes.
Abundant lubrication and a special fibre core, a selection of even wider rope
diameters (for fewer ropes) and a flexible rope design adapted to the rope diameter
will all go towards a longer service life, quietness of running and stability of length.

However, as always, PFEIFER can deliver compensating rope in the
same design as that of the suspension rope like DRAKO 300 T.

Delivery note
Elevator ropes will be supplied with servings
on both ends, if not specified otherwise.

DRAKO180B
U Nom. Rope-@ Minimum breaking strength F,;, Length mass
oy
| mm 1370/1770 or 1570 approx. kg/100 m
ey
n 13.0* 83.7 kN 60.7
» 16.0* 127.0 kN 92.0
(o}
18.0* 160.0 kN 116.0
19.0* 179.0 kN 130.0
20.0* 198.0 kN 144.0
22.0* 240.0 kN 174.0
Q
75
|
=
8 24.0* 292.0 kN 211.0
» 26.0* 342.0 kN 248.0
(o}
36.0%* 656.0 kN 476.0
38.0** 731.0 kN 530.0
DRAKO 200B
13.0%* 74.3 kN 575
Q
(e 16.0* 113.0 kN 87.0
r_L 19.0* 159.0 kN 123.0
n 22.0** 213.0 kN 165.0
»
0
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Counterbalance

Compensating Chains

DRAKO
comfortBalance

Pressure-extruded,
automatically-welded chain
made of low-carbon steel

60 °C flame-retardant polyvinyl chlorine that resists
oxidation, weathering, solvents and chemicals.

Field of application
Temperature range

-15 °C to +60 °C

Rated speed

< 3,0 m/s (acc. EN 81-20/-50)
Installation material

3 U-bolts, 1 shackle, 1 grip
Dampening device

DRAKO Roller DR-L and DR-H

. . Max. Recom.
o B et Chain | Eemal pgnging ooy
! & length diameter

— U-bolt
Counterweight kg/m mm mm m mm
Shackle

DRAKO
CB 110 1.1 5.5 24 150 560

DRAKO
LA| . CB 150 1.5 6.3 29 170 600

—— Grip
U-bolt —
EBR’;;? 2.2 7.9 35 180 600
Safety Loop

(=10 DRAKO
CB 300 3.0 9.0 38 185 650

. DRAKO
Loop Diameter CB 370 3.7 10.5 42 185 650

Weight DRAKO
Compensating CB 450 4.5 11.5 44 185 650

Chain

PLL LD 5.2 12.7 49 185 680

, CB 520

® ® Roller Guides ® ©O)

_— DRAKO

CB 600 6.0 13.5 52 185 680

min. Loop Radius
max. 1. m

|

Please note

For outdoor application dampening devices are always
advisable because of the influence of wind.
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Counterbalance

Car floor
|~I faVat faVal

Counterweight

L]

— Grip
U-bolt
Safety Loop
(1,6 -2,4m)
Loop Diameter
Weight
Compensating
Chain
© © Roller Guides © ©

Min. Loop Radius
max. 1 m
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DRAKO
widerloopChain

Pressure-extruded,
automatically-welded chain
made of low-carbon steel

60 °C heatproof PVC resistant to weathering,
solvents and chemicals.

Field of application
Temperature range

0°Cto +60 °C

Rated speed

< 3,0 m/s (gem. EN 81-20/-50)
Installation material

3 U-bolts, 1 shackle, 1 grip
Dampening Device

DRAKO Roller DR-L and DR-H

with wide shafts and
large cars
Pressure on the car

guides substantially
reduced, wear-and-tear

Special PVC composition
results in a distinct wider
loop diameter than
conventional weight

compensating chains minimized
Permits a centred Improved shaft
installation process efficiency
under the car even
. Max. Recom.
Type Weight .Chaln E_x ternal hanging loop
diameter diameter .
length diameter
kg/m mm mm m mm
1000 -
WLC 110 1.1 5.5 24 150 1600
1000 -
WLC 150 1.5 6.3 29 170 1600
1000 -
WLC 220 2.2 79 35 180 1600
1000 -
WLC 370 3.7 10.5 42 185 1600
1000 -
WLC 450 4.5 11.5 44 185 1600
1000 -
WLC 600 6.0 13.5 52 185 1600

Please note

For outdoor application dampening devices are always
advisable because of the influence of wind.



Counterbalance

Installation Kits

Installation Kits for
DRAKO CB/WLC

One installation kit contains the material for
the installation of one balance chain.

The installation kits were specifically designed
for use with DRAKO compensating chains.
They guarantee safe operation.

The use of other hardware could seriously
jeopardize the safety of the installation

Please note

A detailed installation manual is
available. Please inquire for
further information if necessary.

Kit Content Quantity Dimensions
- B -
pcs A(mm)  B(mm) C(mm) D (mm) e C—
' PR —
LSJhI;’SILtIe 3 6 120 75 50 I
ICB110 _ “ 1 8 1,6 x20 M6x35 M6 t \ ===
. 1 710+/-10 26 42 - o=
steel grip ¢ . -
o
| &
LSJhta)SILtIe 3 8 120 75 50 (S SN 8
ICB150 2 =~ o 1 12 2x20 MB8x45 M 8
: 1 710 +/- 10 31 47 -
steel grip
lSJhta)(c)ILtIe 3 10 120 75 50 oA
IcB220 oS 1 12 25x30 M10x50 M10 ®)
: 1 710 +/- 10 37 53 =
steel grip
gh:g'(tle 3 10 120 75 50
ICB 300 - 1 12 25x30 M10x50 M10 NUt (D)
Stainless u
: 1 710 +/- 10 40 56 -
steel grip
Bolt (C)
th?ILtle 3 12 120 75 50
ICB 370 - 1 12 32x30 M12x50 M12 Pin (B)
Stainless
: 1 710 +/- 10 44 60 _
steel grip
gh':sl'(tle 3 12 120 75 50
IcB450 2 M- 1 12 32x30 M12x50 M12
! 1 710 +/- 10 47 63 -
steel grip
gh':?l'(tle 3 14 120 75 50
IcB520  C M- 1 16 32x30 M14x60 M14
: 1 710 +/- 10 51 67 =
steel grip
lSJhE(C)ILtIe 3 14 120 75 50
ICB600 1 16 32x30 M14x60 M4
! 1 710 +/- 10 54 70 -
steel grip
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Counterbalance

Roller guides

Roller Guide
DR-L/DR-H

The DR-L and DR-H roller guides ensure that
with higher ride speeds there are no
vibrations in the elevator system. To select
the right type, please consult the following
table. It is recommended that in the case of
a shaft height of over 50 m and a travel speed
of over 1.75 m/s, two rollers be eployed.

For shaft heights of less than 50 m and
speeds of less than 1.75 m/s, the use of
guides is normally not required.

The guides dampen the vibrations that can
emerge as the result of high operating
speeds or as the result of an emergency
stop. They prevent the chain from possibly
beating against the wall of the shaft. That
being so, guides might be useful at lower
speeds as well.

- 120 -
60
=y
A
AN LN
12
2 I
ANVA U
A
A
D
Yol
N
%
Q&

Dampening Roller DR-L
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Please note

During installation, ensure that the weight compensating
chain during operation will not constantly touch the roller
guide unit. The chain must be centred in the middle.

It is imperative that the suspension points at the car and/or
the counterweight are aligned vertically over the guide.

The table below gives a good overview
of the roller guides available

Type/ Elevator Speed DRAKO CB/WLC
1.2t0 1.75m/s DR-L/ DR-H
1.75 to 3.0 m/s DR-H

Al i

=2

- 275
th
| C )
(ITH ' !
LJ u| P H
=S
e 8 i
/
;%@4 D :
- 240 >
4x13,5-27
All dimensions . All dimensions
in mm Dampening Roller DR-H in mm



Installation Material
Installation Material IK-R

For Roller Guides - Mounting Bracket
to be installed between Counterweight

Guide Rails (IK-R)

The bracket will be fixed between the guide rails of the
counterweight. Depending on the number of compensation
chains installed at the counterweight, one or two dampening

rollers can be installed.

A space of minimum 480 x 290 mm for one centred dampening
roller is required between the guide rails. The bracket should

have approx. 80 mm distance between shaft wall and

counterweight guide rails. Length can be adjusted to maximum
1500 mm between the guide rails.

IK-R for DR-H mounting

Pos. Part

Rail nut M 10

Beam clamp

W 00 N & U1 A W N =

Square washer

- -
- o

Washer - 10,5

Dampening Rollers are not part of the installation material!

Installation guide for compensating chains and
accessories is available at

drako.pfeifer.info

Elevator technology

Rail D - 1500 mm
Rail A -392 mm
Rail D - 392 mm

Bolt - M 10 x 60

Bolt- M 10 x 40
Spring nut M 10

Bolt- M 10 x 25

Installation Procedure

Quantity

N

c© 0 0 M

Counterbalance

Installation Material IK-F

For Roller Guides on shaft floor -
Mounting Bracket to be installed
at pit floor at car side (IK-F)

The bracket will be installed at the pit floor under the car.

Depending on the number of compensation chains
installed at the counterweight, one or two dampening
rollers can be installed.

IK-F for DR-H mounting

Pos. Part Quantity

Floor plate - 150 mm 2
Rail A- 1100 mm

Spring nut M 10

Angle bracket - 244 mm
Bolt M 10 x 40

Rubber plate

Bolt M 12

Bolt M 12 x 40

Washer 13

Spring Washer A12
Dowel 12

W 0 N o U1 A W N =

-
o
o A A A A N O DN ODN

-
-
—_

Installation Procedure
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Our service offer

Our Service

General Service

Technical Support

Using the large number of technical configurations available
to us, we are pleased to assist you in finding the right solution
and combination for your ropes and rope accessories.

As early as the planning and design phases, we will support
and advise you as extensively as possible. In addition to
years of experience, we have all kinds of calculation aids for
elevator rope requirements. We can help you select the
best rope for your purposes, understand the rope drive and
elevator system and advise you accordingly.

Rope life cycle and elongation calculation
with the DRAKO Rope Calculator

A rope calculation is a complex process, with many factors
to consider. Our Technical Competence Center (TCC) has
gathered farreaching experience in the field of rope service
life assessment and this has led to the creation of professional
software. An end-user version of this sophisticated program
is available which will help you greatly when it comes to the
design of your system.

Further the proven DRAKO Rope Selector has been
implemented into the DRAKO Rope Calculator. It helps to
calculate the rope drive of your traction sheave elevator
asper EN 81 and, additionally, many any significant values
based on standards in place. In this way, we can assess and
or modify the actual choice of rope as well as the effect of
the influential components. The result: we can recommend
you the best possible coordinated rope drive system.

Register free of charge at
drako-calculator.pfeifer.info

Rope and system diagnosis

Unexpected damage to rope can never be ruled out in elevator
systems, and sometimes the cause cannot be established -

at least at first. Our highly experienced experts will help you
pinpoint the cause of damage and ensure that the same mal-
function does not re-occur after the rope has been changed.

We are happy to advise you free of charge! In the case of
more extensive calculations and services having to be
provided, we would be pleased to make you an offer.

Simplified order form

We aim to make the selecting and ordering procedures as
easy as possible. Feel free to order or to place a query at:
info.pmh@pfeifer.de

Stock keeping

For your convenience, we permanently keep in stock all
sizes of weight compensating chains and over 80 different
rope types and diameters for elevator operations. We can
respond swiftly to your delivery requirements.

Systemized deliveries / ropes and accessories
from a single source

Do you need our ropes and/or compensating chains
complete with accessories at the building site?

We offer tailor-made solutions for ready-packed
systemized deliveries.

Response within 24 hours

If it is foreseeable that we cannot reply to your query in the
desired time, we will get back to you within one workday
after receipt of your message and let you know:

* Who your contact person is, and,
+ By when exactly you can expect the reply you need

Test laboratory

We carry out visual inspection (wire breaks, corrosion,
deformation, wear), single-wire testing, total disruption,
breaking load determination, grease content determination,
elongation measurement and fatigue bending test.

If required, we will gladly make you an appropriate offer.

Discover our complete
range of services under

drako.pfeifer.info




Ways of dispatch

Up to a length of 50 m,
o elevator rope will be
commissioned in coils, if
requested, also with ferrule
secured terminations.

The dispatch of each
commission will be effected
on pallets, accessories loose
in a bag. Larger quantities
will be packed in skeleton
containers if requested.

Production lengths will be
commissioned on
wooden reels which can
be returned. These reels
can also be packed (flat)
on EURO-pallets.

Cut-to-lengths, usually
commissions of more than
100 meters single length,
will be dispatched on
non-returnable reels on
pallets, also with ferrule
secured terminations, if
requested.

Furthermore we offer the
opportunity to let you

have your commissions
systemized. In this case,
elevator ropes and loose
rope termination material

as well as other accessories
and governor ropes, for
example, can be packed in
stable cardboard boxes with
handles. Then the boxes will
be dispatched stacked and
ringed on EURO-pallets.
This packing is a solution for
a weight up to approx. 80 kg.
gross per box.

Elevator technology

Our service offer

For heavy commissions we provide a systemized
delivery on pallets.

Based on a delivery of one packing unit per commission,
each rope component package can easily be identified to
the corresponding elevator. Sorting risks as well as loss of
parts (for example accessories, during forwarding, in your
warehouse, or on site) can be minimized by this logistic
service. As an option bar code labels or labels according
to your request can be added.

We are ready to assist in finding
your best dispatch solution.

Warnings

Ropes must only be used in accordance with
the applicable safety regulations and the
relevant standards (DIN 15020, EN 12 385

and EN 81 and the German TRA).

If the installation is outside Germany the relevant statutory
regulations and the national standards apply. Before

usage inspect the rope and the rope terminations and
comply with the recommendations of the manufacturer
and the applicable standards.

Notes on breaking forces

The breaking strengths in the catalogue apply exclusively
to new ropes. Whether the rope is performing as expected
in the long run depends on

* The design of your elevator system

* The selected rope diameter

* The chosen rope construction

* The chosen rope grade and the

» Correct installation and maintenance of the
elevator in which the rope is used, and

* The correct storage, handling, maintenance
and inspection of the rope
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Order form

Elevator ROpes Tel. +49(0)208429010  Fax+49 (01208 4290143
[JInquiry  info.pmh@pfeifer.de o
[1Order
PFEIFER DRAKO Customer-No. Date
Drahtseilwerk GmbH
RheinstralRe 19-23 Company
45478 Mulheim an der Ruhr
Germany
Ordered by

Order/Inquiry-No.: Phone Fax

Required delivery time: E-Mail

Item1 [JTraction drive ropes [J Hydraulic ropes

Price Euro

Pieces Lengthin m @ mm

Construction

Item2 1. Rope end

plain end
[Jone end with ferrule secured thimble
[Jand attached eye bolt

M [ with spring and accessories
O with 1 PU-buffer and accessories
[ with 2 PU-buffer and accessories
O with 3 PU-buffer and accessories

O without any

[ rope termination type (loose)
[ swaged fitting with thread M
eye bolt M

(quantity according to the number of the ropes)

Item3 2. Rope end

[ plain end
[ rope termination type UM (loose)
(quantity according to the number of the ropes)
Item4 _ pieces of rope grips EN 13411-5size __
Item5 _  pieces of Anti-Twist Rope Sets
Item6 Governor rope
Pieces Length inm @ mm Construction
Item7 Packing Suspension Rope [ delivery in coils [ delivery on wooden reel
Governor Rope  [delivery in coils [J delivery on wooden reel
Item8 __ pieces wedge sockets EN 13411-7 size
Item 9 pieces of rope grips EN 13411-5 size

For ordering compensating ropes please use the order form ‘Compensation’ on page <US>.

Delivery address (if different from order address):

Signature

Notes:

Deliveries according to the Terms of Delivery and Payment of PFEIFER DRAKO Drahtseilwerk GmbH
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Order form

Compensation Tel.+49(0)208429010  Fax+49 (0)208 4290143

[1Inquiry info.pmh@pfeiferde |t
[1Order

PFEIFER DRAKO Customer-No. Date
Drahtseilwerk GmbH
RheinstraRe 19-23 Company
45478 Mulheim an der Ruhr
Germany
Ordered by
Order/Inquiry-No. Phone Fax
Required delivery time E-Mail
Item1 Compensating Chain (delivery always on wooden reels) Pieces Length Price Euro
Type Nom.-@ in mm Weight in kg/m
Item2 Installation Kit
Type
Item3 Dampening Devices
DR-LJ DR-H[I
Item4 Dismatling
Type Description Length
1-side (] standard [
2-side d 300 mm* [
500 mm* [
Item5 Special Compensating Ropes
Type @ in mm Weight in kg/m

Item6 1.Rope end
[ plain end
[Jone end with ferrule secured thimble
[ and eye bolt

M [ with spring and accessories
O with 1 PU-buffer and accessories
[ with 2 PU-buffers and accessories
[ with 3 PU-buffers and accessories
[ without any

[ rope termination type loose
installation screw M
[ swaged fitting with thread M
Item7 2. Rope end
[ plain end
O rope termination loose

Item8 Packing [Jdelivery in coils [ delivery on wooden reel
Item 9 pieces of rope grips EN 13411-5 size
Delivery address(if different from order address): Signature

Comments * not for WLC

Deliveries according to the Terms of Delivery and Payment of PFEIFER DRAKO Drahtseilwerk GmbH
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Our delivery program

Elevator Industry

* Special ropes of 6-strand and
8-strand construction

* Special ropes with 9 outer strands for
high rise/high speed installations

* Special compensating ropes

+ Compensating chains and
their suspension means

* Ropes for small goods elevators,

overspeed controllers
and door mechanisms

Ii~l.|'|_-.,....i.,_.__'-,;lil-

| .I'i|'| II: A

Accessories and
Special Products

« Rope terminations Shaft Sinking

* Wire rope socks for cables and ropes

* Wire rope with polymer cover * Rotation resistant * Clamshell ropes

« Spiral ropes and strands and non-rotating + Guide ropes
(automotive industry) stage ropes + Direction survey ropes

+ Deep sea research ropes * Flat hoist ropes
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Oilfield Industry

* Rotary drilling lines according to
API| Spec. 9A and DIN 5881

* Swab and bailing lines
* Winch lines

* Percussion drilling lines
+ Air winch lines

* Logging lines and wires

Mechanical and
Construction Industry

* Special crane and excavator ropes
with 8 and 9 outer strands

* Rotation-resistant and non-rotating
ropes for electric hoists

* Non-rotating ropes for tower cranes
and mobile cranes

* Winch ropes, clamshell ropes and pendant ropes

+ Slings according to DIN EN 13411-2/-3 and
other slinging accessories

Mining

* Koepe hoist ropes * Round balance ropes

+ Drum hoist ropes (multi-layer flat strand ropes)
* Flat hoist ropes * Haulage ropes for

monorail conveyors
* Flat balance ropes y
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Notes
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We build connections you can count on
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Accreditations & = Rlogs
Certifications S AGL @

TUV Sid Germ. Lloyd Lloyd's Register of Shipping

Quality management DIN EN ISO 9001

Energy management DIN EN ISO 50001

LOM Spain GOST Russia DRM Germany



