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Configuration guidelines | Selecting the cable carrier

01Selecting a suitable

cable carrier

1.1Required basic data for determination

The cable carrier is selected based on different factors which have to be considered in combination. The following para-
meters should therefore be already available when starting to select a cable carrier:

» Installation of cables and hoses
(Number and diameters of the installed cables and hoses
as well as the cable weight including media (kg/m), requi-

» Installation situation
(How much space is available? Installation width? Instal-
lation height?)

red minimum bending radius)

» Dynamic parameters
(Travel speed, acceleration/deceleration, desired motion
cycles)

» Motion sequence
(For which type of mation is the cable carrier used?)

» Operating temperature

» Contamination and degree of contamination
(Which type of contamination? Which amount?)

» Application-specific ambient influences
(e.g. chips, oil, maisture, chemicals)

1.2 Selecting a suitable version

TSUBAKI KABELSCHLEPP offers a variety of cable carriers for all areas of application. The suitable product can be roughly
determined with the available basic data.

Selecting the suitable material: side bands made of steel or plastic?

In addition to the environmental conditions, the selection of the suitable material is determined by the dynamic parameters
and the load on the cable carrier. Plastic cable carriers have become established in many areas of application over the
years. The application should always be examined in detail beforehand, though. The following table shows the operating
parameters as a configuration tool for the suitable cable carrier material:

Operating conditions Plastic ~ Steel Operating conditions Plastic  Steel
Travelspeed>2m/s . + -+ Vacuum ) - L
Travelcycle>Tmillion i -*  Extremely rough operating [
Continuous temperature conditions (_e.g. heavy industry,
<-40°C ok + mining, drilling)
-40°Cto+100°C + + Very high mechanical load e +
>+100°C R +

P - - wxx+ verysuitable *possible as custom version
Acidic E”Y!Fonme”t . . = ¥ .+ suitable ** special material available
Radioactive radiation . - +***W - notsuitable *** stainless steel version available

Our technical support can provide help for critical applications: technik@kabelschlepp.de

Subject to change without notice.
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Selecting the cable protection: open or closed cable carrier?

(<5}

The selection of the suitable cable carriers can be further Open  Covered i=
limited with the question whether the guided cablesrequire  gperating conditions cable car- cable car- s
additional protection (.g. against foreign bodies) and whe- riers riers 8
ther a cable carrier with a cover system is practical. Coarse contamination (e.q. chips,
The following table is a simple guideline; the exact choice metal parts, glass splinterQS) P : *
should be determined after detailed examination of the Hot chips/metal spatter _ +* 5 S
specific application. In many cases, closed cable carriers Visual protection | : s S
are also used to hide the cables for visual reasons. (hiding the cables) [ % £

; ; 88

For very large accumulations of fine contamination Very high incidence of fine
(e.q. dust or sand), especially in combination with moisture, contamination o+

we advise against using the caver systems. This affects the (e.q. sand, dust, scale) 5
1 i i . : - . N N =
function of the overlapping covers substantially. Very fine contamination and mois- P 5
Cover systems are available for steel and plastic cable car- ture (e.g. moist dust) : : =)
. B -
riers. , ) S
+ verysuitable * Also possible as steel band cover, o
« suitable see page 916
- notsuitable Special materials for covers on plastic cable
carriers possible

Materials
information

MONO
series

QuickTrax®
series

Example: Negative example:
Cover system with chips Cover system with high dustaccumulation

According to the specification plastic/steel and open/closed, you can select the suitable cable carriers according to the
following diagram in the respective catalog chapter:

UNIFLEX
Advanced
series

KABELSCHLEPP® cable carriers

Plastic cable carriers Steel cable carriers

3D-LINE STEEL-LINE

Cable carrier for Cable carrier
multi-dimensional for extreme
applications applications

from page 668 from page 694

TKP35
series

BASIC-LINE
Cable carrier with

TUBES-STEEL

fixed widths
from page 104

TKK
series

Open design Closed design

EasyTrax®
series
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1.3 Defining the cable carrier size

The number and diameter of the cables to be installed play a major role here. Very often, the dimensions of the installation
space for using a cable carrier are very limited. Both these prerequisites therefore have to be balanced.

The basic data of the cables to be installed are required for the further configuration of the cable carrier:
» Type (cable or hose)
» Outer diameter (d)

» Cable weightincl. media (q;)
» Minimum bending radius (KRpin)

Please selecta cable carrier with a sufficientinner height (see page 40). Adequate space on the side for placing the
cables should also be planned for the initial configuration. They have to be arranged freely in the cross section of the cable
carrier. The following minimum values for the required space apply:

Cables:  11xd (for diameter d <20 mm, minimum required space: d +2 mm)
Hoses: 1.2xd (for diameter d < 20 mm, minimum required space: d +4 mm)
More information for installing cables can be found in chapter Placement guidelines on page 72.

The first draft for a so-called stay pattern can then look as follows, for example:

Itis possible that the cable carrier becomes too wide with regard to the permitted installation dimension. In this case, a
larger cable carrier can be used in combination with one of the divider systems. The placement could then look as follows,
for example:

For the installation of cablesin the cable
carrier, please also take the selected instal-
lation variant into account (see page 76)
which can have additional implications for
loading the cable carrier. The different
available stay variants (e.g. hole stay, tube

stay) also allow different variations to suit
the application.

This initial draft still has to be verified with
regard to the further configuration of the
cable carrier in the following (e.g. unsup-
ported use).

Subject to change without notice.
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Determining the bending radius KR

The chapter for the selected cable carrier contains the sizes of the available bending radii. The selection of the bending
radii depends on the cables used. The information from the cable manufacturer regarding the dynamically moving mini-

mum bending radius have to be taken into account for this.

The selected bending radius of the cable carrier has to be
equal to or greater than the largest minimum bending
radius of the cables to be installed.

We recommend using KABELSCHLEPP® cables which were
specially designed for use in cable carriers.

1.4 Determining the cable carrier length Ly for simple linear travel

Itis practical to place the fixed point connection at the center of the travel path. This provides the shortest connection
between fixed and movable driver point and therefore the most economical cable carrier and cable length. Of course your
cable carrier can also be installed with a fixed point outside of the center of the travel path. The calculation follows these

examples:
For fixed point at the center of travel path Lg,
the following applies for cable carrier length L:
Cable carrier length Ly
L.
Ly = 78 +Lg

Cable carrier length Lk
rounded to pitch t

The length of carrier in bend Lg is determined
according to the selected cable carrier type:

Length of carrier
inbend Lg

“Lg=KRxm+2xt

Type

Plastic cable carrie

For fixed point outside of the center of travel path Lg,
the following applies for cable carrier length Ly:

The calculated values can be found in the tables in the
respective individual chapters.

Cable carrier length Ly e —— —_— >
Ls ri Lf———— lf——>
LK:T+LB+|L\/\ ‘ g2 —> ‘ L2 ——»
Cable carrier length Ly EERIEEEE Ao{ofofoteo (olofotofolte
rounded to pitcht Lp (& + Lg (& + Center of the travel path
\ 6 Center of the travel path \ ‘6 S te 6o (6
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Verification of the load values for unsupported arrangement

The term “unsupported arrangement” describes the condition when the upper run moves parallel to the lower run across
the entire horizontal travel length.

Ls
Lt
r Ug—>] ’.7 lg/2 — ]
= ; %
,6 Upper run
/ Lower run
KR

The unsupported arrangement is the most commaon use of cable carriers. The unsupported length Lt resulting from the
travel length, and its load on the cable carrier is determined with the cable weight to be guided g, from the load diagram.

The load diagram therefore marks the area of the unsupported length Lt in which the cable carrier has no appreciable sag-
ging or, in reverse conclusion, the maximum cable weight at which the cable carrier does not yet sag. If the travel length or
the cable weight increases above the value stated in the diagram, the cable carrier starts to sag.

20.0 The specific load diagrams can be found in the individual
0z max chapters. Please note that the diagrams were determined
100 > N with a specific intrinsic cable carrier weight. This means
\ that the usable additional load can be reduced for large
€ 5o N cable carrier widths or for cover systems.
£ N\ Furthermore, the upper value gz in the diagram indicates
5w ﬁ the maximum additional load of the cable carrier.
8 This value must not be exceeded.
% ] The figure on the left shows an example for a load diagram
2 10 with the mostimportant parameters for determining the

Liinm 0.5 10 15 20 L 25 30 respective cable carrier load.

Lsinm 1.0 20 3.0 40 Ls 50 6.0

According to definition, the unsupported length Ltis the
length at which the upper run of the cable carrier has no
appreciable sag.

b o

20.0 For steel cable carriers, sagging is not permitted as a
rule. The higher flexibility of the plastic cable carriers allow
aslightincrease of the additional load or of the unsup-
ported length. As a rule, we advise against this unsupported
arrangement with permitted sag Lp for reasons of dynamics
and appearance.

Increased wear of the links also has to be expected. It can-
not be ruled out, however, that in individual cases a solution
may have to be implemented in this way at low travel
speeds. In this case, please request the corresponding val-
ues fromus.

additionalload gz in kg/m

o

Lsinm 05 1.0
We will be happy to advise you.

Lsinm 1.0 20 3.0 4.0 5.0 6.0

Subject to change without notice.
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Exceeded the load diagram?

There are several options if the unsupported length of the cable carrier is exceeded:

» Selecting a more sturdy cable carrier with a longer unsupported length and higher additional load
» Usingamulti-band carrier for increasing the additional load

» Supporting the upper run after the fixed point:
depending on the dynamic parameters, this arrangement can practically double the travel length. We are happy to help
with configuring a suitable support structure.

» Forverylong travel lengths, the cable carrier has to be configured as gliding or rolling.
More information on these installation variants can be found from page 76.

The overall length of the cable carrier

The cable carrier length Lk does notinclude the length Iy of the end connectors. To be able to determine the correct requi-
red cable and hose length, the value Lgr is required. This is calculated as follows:

Overall length cable carrier Lgr

Lgr =Lk + 1 Driver connection +1; Fixed point connector

1.5 Connection height, pretension & installation height

Kabelschlepp cable carriers are manufactured with pretension as a standard in order to implement the most extensive
unsupported length possible. This produces an elevation of the upper run in the area of the unsupported length and is
already considered in the load diagram.

The pretension increases the installation height of the cable carrier to the total value H;. The connection height H and the
installation height H, are determined for each cable carrier type according to the following guidelines.

Connection height H and installation height H; for plastic cable carriers

The values for determining the connection height H can be found in the respective individual chapters. They are generally
determined as follows:

pPoaccaccacaccrikl Type Connection heightH
“!». T H Plastic cable carriers* ‘H=2KR+hg
‘R ~ M1300 series H=2KR+1bhg
Fed it Oriver 0040 series Hmin=2KR+ 45mm
0060 series Hmin=2KR+ 88mm

S o (080 series Hinin =2 KR+ 117 mm
Insltarﬂatlon height HﬁIS alSOHSftedthn the respgctlvelan'}”dh 0100 series Hpin=2KR+143mm
:;r gasﬁtce;éscgrrwr?efwance orthe pretension, specifically s H=2KR+ i0mm
: TKR0200 series H=2KR+ 72mm
TKRO370 series H=2KR+ 70mm
TKR0260 series H=2KR+ 88mm
TKR0280 series H=2KR+102mm

*not for M1300
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Configuration guidelines | Selecting the cable carrier

Installation height H for steel cable carriers

Due to the higher stability of steel cable carriers, the pretension z can already be taken into account on unsupported arran-
gements by slightly increasing the connection height H. This is based on the following calculation:

Connection height H for systems ho
without support (unsupported) Rl f

H=2KR+15hg

Fixed point

If the unsupported length is increased with supportrollers or a continuous support frame, the upper run has to be placed
parallel to the support plane.

Connection height H for systems = "T
with support - / i
P

H=2KR+hg

Fixed paint Driver

To be sure, anather verification of the installation height H; should be carried out for steel cable carriers depending on the
pretension and cable carrier length. The following rule of thumb applies:

Installation height H, For example, the installation height H; for a cable carrier length of L = 5000 mm increases
by 50 mm. Depending on the installation variant, it is still necessary to operate the cable
H,=H+z carrier without or with reduced pretension. This is possible on almost all types.
Pretension

z =10 mm/m cable carrier length

1.6 Consideration of stability

Inthe tension end position, the stability of the cable carrier must be considered. For extensive unsupported lengths, the
remaining small support area at the fixed point can reduce the stability for very narrow cable carriers. Accordingly, the
ratio between bending radius KR and outer cable carrier width Bk should always be taken into account for dimensioning of
the cable carrier.

— H f— L .
Bk eohelheed [ If the outer cable carrier width on an extensive unsup-
Driver ported length is significantly smaller than the required
fmmi} bending radius, the option of a lateral support should be
. ) considered if stability seems at risk. In this case, please
Fixed point contact our technical support.

=== Supportarea
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1.7 Consideration of relative displacement

Anarrangement where the cables are placed next ta each other and separately should be preferred. This arrangement is
recommended to keep the relative displacement of the cables as low as possible.

Y
J—F_%— Neutral fiber: Length of neutral fiber

The length of the line does not change L=rixKR
during the bending process. o

Length of relat. displacement

AL=mixY

Extended length: i< KR

7 |? ool
3 B o R

Due to the off-center placement, the cables move in the
cable carrier by the value of the relative displacement. This
can cause increased cable wear on the stays.

Cable carrier
configuration

=
S
=3
@
S
3
=
=
=
S
o

TKK TKP35 QuickTrax® MONO Materials
series

EasyTrax®
series

Cable carrier

series

@
-]
=
o
=l
=]
=)

series series information

UNIFLEX
Advanced
series



B Configuration guidelines | Placement guidelines

Cable carrier
configuration

=
1=
T
<
=
2
=
15
S
o

MONO Materials

series

QuickTrax®

TKK TKP35

series

EasyTrax®

UNIFLEX
Advanced

Cable carrier

information

series

series

series

73
@
=
@
=
S
o

series

02 Placement quidelines for
cables and hoses

Cable carriers are designed to protect moving energy lines and data lines which can be guided together in a variety of
combinations. The following chapters list the guidelines which ensure configuration of the cable carrier system for maxi-
mum service life.

2.1 General guidelines

A"direction of view" is defined to allow a clear definition of the position of the cables in the cable carrier. For Kabelschlepp
cable carriers, the view is always into the driver.

el ettt < Direction of view ) Only cables which are suitable for use in cable carri-
Iy, J ers should be used, e.g. TRAXLINE® cables.
"‘J‘,!Ap} Driver
KR
Fixed point

Cables and hoses have to be able to move freely inthe cable  The following quide values apply for dimensioning the
carrier. They must not be attached or tied together. required clearance:

» Forround cables:
10 % of the diameter*
» Forflat cables:
10 % of the cable width/thickness each

» Forhoses:
20 % of the diameter for pressure hoses™**
10 % - 20 % for unpressured/low-pressure hoses*

* For diameter d <20 mm, min. space requirement: d +2 mm
** For diameter d <20 mm, min. space requirement: d +4mm

Weight distribution for installation

For the installation of cables and hoses, please ensure that the cable weight is symmetrically distributed across the width
of the cable carrier. Even loading can help the cable carrier to achieve its maximum service life.

es ®ee®

Poor weight distribution Good weight distribution

Subject to change without notice.
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No cable loops Do not twist cables

When cutting the cables for installation in the cable carrier,  When cutting the cables for installation in the cable carrier,
remove the cable from the coil tangentially and notin loops.  unwind the cable from the drum without twisting it.

—"

Divider Height separation Separating multiple cables

‘ Adjacent cables with strongly differing diameters should be
{ 1 { 1 | separated by dividers. Directly adjacent placement of
I< d cables with strongly differing diameters has to be avoided.

If this is unavoidable, ensure that the remaining clearance
height is smaller than the smallest cable diameter. This is

the only way to prevent the cables from becoming tangled.

@0
@

Electric cable Hose Flat cable Multiple layers
‘ When placing cables in multiple layers, we recommend
| installing a height separation between the individual layers
Ya'a for electric cables.
‘ L.A.A.A - .
Individually manufactured hole stays or partitions through
i ‘ Q dividers prevent adjacent cables from rubbing against each
q | | 1 other. Inmany cases, itis beneficial to place each cable ina
Il

f ‘ ‘ separate chamber.
L—d e-d—> | | e—d—> Aheight separation always has to be installed between
11d e 12d —f le—11d —>1 multiple layers of flat cables.

Hole stay Divider

Protective hose Collating in protective hoses

Thin hi-flex cables with low bending strength have to be
loosely bundled and sorted in a protective hose. The cross
section of the protective hose has to be significantly larger
than the sum of the individual cable cross sections.

As a guideline for determining the cross section:
each cable takes up approx. 10 % of its diameter as a clear-
ance all around.
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It always has to be ensured that the cables can run through the bending radius KR
without any tensions or force.

They have to move freely lengthwise and must not exertany towing forces on the cable
carrierin the bend.

For multiple layer, the cables have to be placed in such a way that they also have enough
clearance between them in the cable carrier bend. KR

Installing cables and hoses in closed cable carriers

For large numbers of electric cables in covered cable carri-
ers orin energy conduits, the current carrying capacity of
the cables has to be configured according to the applicable
standards, requlations and recommendations so that the
maximum permissible temperatures for the corresponding
cable materials and the cable carrier material are not

exceeded.
For your configuration, please note that this is a closed sys-
© S tem.
.C T
g E
=g
o g 2.2 Placement of pressure hoses
= .=
£8
Hole stay Divider The following applies regardless of the partitioning type of
‘ the stay cross section:
Pressure hoses have to be able to move freely because
o 4 they expand or contract during pressure changes!
,‘_f“ 8 Expansion or contraction can be compensated in the bend-
g 3 ing radius area. The required clearance can be calculated
= v depending on the proportional change (manufacturer's
= information).
>3 -
E = = If technically possible, we recommend placing each pressure hose in a separate chamber.
ER-R4 . . . . . .
=< Pressure hoses are often attached to a tube directly before the driver and fixed point connection. Length differences,
which result from the pressure change but also from manufacturing tolerances during installation of the hoses, can result
inincreased wear in the area of the bending radius.
5.8 i
c2 - ‘
=7 Tube attachment
=38 Tube attachment
=3
Hose too long Hose too short
For your configuration, please take into account a suitable length compensation for the hoses so they can run through the
bending radius without tensions or force. It s often sufficient ta provide a loop before the fixed paint to compensate for the
% o hose length.
S8
=5
._% 17}
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2.3 Strain relief

The strain relief for the cables depends on cable type, length of the cable carrier and installation variant. Generally, it has to
be ensured that the retention force is applied on the largest possible area of the outer jacket so that the cables are not
crushed while also preventing displacement of the cables.

» Within the unsupported area of the cable carrier, electric cables should preferably be equipped with a strain relief an
the driver and on the fixed point. For short travel lengths and smaller cable diameters, we recommend the use of strain
relief combs and cable ties for this application. LineFix clamps can also be used for larger cable carriers which use a
C-rail.

Longer travel lengths, which require gliding operation of the cable carrier, should also be equipped with strain relief on
the driver and on the fixed paint. Secure strain relief, e.g. with LineFix clamps, has ta be provided especially at the driver
connection where push and pull forces are present. When using the strain relief at the fixed point of a gliding cable car-
rier, it primarily has to be ensured that the installed height of the strain v
relief is significantly smaller than the chain link height hg in order to
prevent a collision. For slow travel speeds, it is often sufficient to pro-
vide fixation with a strain relief comb and cable ties on the fixed paint
of gliding cable carriers.

¥

For vertically operating cable carriers, the cables also have to be pro-
vided with a strain relief on the driver and on the fixed point. For hanging cable carriers with very long travel lengths and
high cable weights, it can be practical to install a double strain relief arrangement on both sides.

x

Pressure hoses which will not be bolted on in direct proximity to the driver or fixed point also have to be provided with a
strain relief, in the same way as the cables. We recommend the robust block clamps for this case.

2.3.1Strain relief for gliding cable carriers

Strain relief on the driver cable carrier end KR ) A

. o . ) GO Driver Strain relief
After moving the cable carrier driver (moving cable carrier (?v QX
end) to the pushing end position, the cables are provided —é—

with a strain relief at the moving cable carrier end. OB IEOIOOCION

Fixed point

Correct cable length in the cable carrier Driver

After moving the cable carrier driver (moving cable carrier
end) to the pulling end position of the cable carrier, the
cables are checked for tension-free length in the bend and,
if necessary, “fed further into the cable carrier”.

Fixed point Strain relief

Strain relief on the fixed point cable carrier end

With this tension-free “inserted length”, the cables are
finally provided with a strain relief at the fixed point cable
carrier end.

B Test operation of the cable carrier: After an initial
U testrun, check the tension-free cable routing and, if
necessary, adjust the strain relief at the fixed point.
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03 Installation variants

Overview of installation variants

Code

INV1

Symbol

Designation

Horizontal
arrangement,
unsupported

Plastic
cable carri-
ers

Plastic
tubes

Steel cable
carriers

Steeltubes Page

INV2

Horizontal
arrangement,
with support

of-

of-

INV3

Horizontal
arrangement,
glidingin guide
channel

80

INV 4

Vertical
arrangement,
hanging

INV5

Vertical
arrangement,
standing

82

INVE

Horizontal
arrangement,
rotated 90°
(straight)

INV7

Horizontal
arrangement,
rotated 90°
(circular)

« Standard version
° Customized
- Not possible

Subject to change without notice.
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Code

INV8

Symbol

Designation

Horizontal
arrangement,
rotated 90° (rolled)

Plastic
cable carri-
ers

Plastic
tubes

Steelcable Steeltubes Page

carriers

87

INVS

Horizontal-vertical
combined
arrangement

87

INV10

Unsupported
arrangement,
nested

87

INVTI

Zig-zag
arrangement

88

INV12

Vertical
arrangement,
hanging with
support bolt

of-

88

INV13

Horizontal
arrangement,
curled

of-

89

INV14

Vertically rotating
arrangement,
hanging

89

INV15

Roller chain

89

INV16

Arrangement with
continuous
supportstructure

90

~
I
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INV1
Horizontal arrangement, unsupported

For unsupported arrangement, the driver connection of the cable
carrier is attached to the movable system partand moves with itin
the horizontal direction.

/ The upper run of the cable carrier is free, i.e. without supportand
without sag, parallel above the fully supported lower run.
<K

The formulas and configuration information for this installation variant can
be found inthe chapter “Determining the cable carrier length L for simple
linear travel” on page 67.

Special case
Horizontal arrangement, unsupported with overhang

The lower run of the cable carrier is not supported across the entire
length. We are happy to calculate the required dimensions A+ U for
your individual application.

Please contact us for individual project planning for your specific
application. We will be happy to help.

Rule of thumb

. L
Umax < Tf

P TSUBAKI KABELSCHLEPP technical support
o E

& If you have any questions about cable carriers or technical
j details please contact our technical support service at

VQ + technik@kabelschlepp.de. We will be happy to help you.
S L
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Configuration guidelines | Installation variants

INV2
Horizontal arrangement with support

If the unsupported length of the cable
carrier is exceeded, the upper run can
be supported.

We recommend using the next larger
type instead of a cable carrier with
support(s). if the installation situation
allows this.

Support for the upper runis generally possible for almost all cable carriers. The support stand used for plastic cable carri-
ers always has to be equipped with start-up bevels. The upper run should be supported as far as possible.

Arrangement of the support

Due to the flexible material and the potential sag, however, there are limitations on the use of supports for plastic cable
carriers. The following section therefore examines the arrangement of the support for steel cable carriers with support
rollers:

Arrangement with one supportroller: ¢ Ls

forLg<3Ly aR:% L2
The distance of the support from the fixed L ‘

paintis approx. 1/6 of the travel length! /,@@ T SRR EE]

[+ [+ + )

N N [ Driver

Fixed point e g —whe— 13—
Arrangement with two support rollers: Ls
forLs<4Ls ar1=300mm ‘F Ls/2
aRZ:%—‘ISU mm < Li ﬂ

First support 300 mm behind the fixed P A1 SN GICCATCECIEE,
paint, second support at the center of the [+ [+ + Driver
remaining unsupported length! N > )

Fixed point 4 aRH‘iaRZ;’F*aRQ"J

Atravel speed of 1m/s should not be exceeded. When using support rollers, the length Lf should only be 80 % of the value
resulting fromthe load diagram, if possible.

Special version with lateral rollers: e Ls

forLg<4Ls Lt ‘ Ls/2

To utilize the maximum possible travel Driver
Iengthlnan unsupported arrangement with /,@@ 1 ST daacaaaracaadcE
stationary support structure. [+ [+ d

The lateral trackrollersare mountedonthe A S

chain links. An even running surface has to Fixed point Pl

be ensured, with a support tray provided if
necessary.
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Configuration guidelines | Installation variants

INV3
Horizontal arrangement, gliding in the guide channel

The upper run of the cable carrier glides on the lower run or on a gli-
ding surface of the associated guide channel.

Application: For long travel lengths which cannot be implemented as
unsupported arrangements.

Condition: The cable carrier must be guided in a channel, though!

Different cable carrier types provide the option of using glide shoes on the inner radius. These are manufactured froma
special sliding and wear-resistant plastic. This allows the sliding friction factor to be reduced to a value of y <0.2.

For steel cable carriers, the use of these elements is man-
datory to prevent gliding of “steel on steel”. The travel
speed, however, should not exceed 1 m/s for gliding steel
cable carriers. For steel cable carriers, the glide shoes are
bolted onto the side band.

For plastic cable carriers, the glide shoes are simply clipped
on the inner radius and can therefore easily be replaced if
necessary.

Toreduce wear andincrease the service life, we recommend using the abrasion resistant glide shoes for gliding applica-
tions. For travel speeds > 2.5 m/s, however, glide shoes should always be used.

Arrangement of the cable carrier

Single-sided arrangement with lowered driver connection and reverse bending radius (standard)

The cable carrier length is always calcu- > |
lated with the same formula as for the
unsupported arrangement:
A ) Ble  Driver
Cable carrier length Ly @’—ﬁ@ eSS j@
Ls |
Lk==+Ls Ble
2 L Lk
Cable carrier length Ly rounded to pitch t ‘ KA

For the standard arrangement of the cable  The length of carrier in bend Lg is increased by the lower driver connection
carrier, the driver connectionisreduced for  and the resulting cable carrier extension. To keep this elevation of the

load reasons: length of carrier in bend as small as possible, chain links with reverse bend-
ing radius (RKR) are used on the driver connection as a standard. This
Connection heightH resultsin a slight S-shape for the bend in the thrust end paosition.
The respective values for LB can be found in the respective individual
H=3hg chapters for the cable carriers.
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Configuration guidelines | Installation variants

For the configuration of this installation variant we recommend the simple way of determining the cable carrier length
using our Configurator at online-engineer.de or requesting support from our suppart team.

Opposite arrangement with lowered driver connection and reverse bending radius

If the cable carrier is wider than the availa-
ble space due to a very large number of
cables, a second cable carrier can be used,

running in the opposite direction. This K Q ,)
almost halves the total width becausethe -8 mﬂ “Quu@{‘u\-‘[]—ﬂ._/u
cables can be distributed among both cable 2 S5l < CGEECEOC
carriers.

Fixed point J¢ h
KA

The cable carrier length is then determined in the same way as for single-sided arrangements. For only one moving con-
suming unitand a joint travel path, both cable carrier lengths have to be the same. As both cable carriers runina guide
channel, itmust be ensured that they have the same outer width. More information and the details for dimensioning the
guide channel can be found in chapter Support trays and guide channels on page 844.

INV 4
Vertical arrangement, hanging

L

Direction of movement: Direction of movement: B Direction of movement:
U only vertical vertical/horizontal combined U only vertical
Fora purely vertical movement For acombined vertical/hori- If the entire system moves ata
process, the cable carrier can zontal movement process, the rightangle to and/or alongside
be mounted without special cable carrier can be mounted the hanging cable carrier,an
lateral support. without special lateral support. additional lateral guide has to be
mounted.

Please observe the guidelines for placement of cables in cable carriers from TSUBAKI KABELSCHLEPP, s. page 72.

Itis practical to install the cable carrier without or with only little pretension.
Asno direct load occurs in the hanging arrangement, pretension causes the cable carrier to bulge outwards from the pre-
tension. In addition to the visual aspect, this significantly increases the installation dimensions.

The cables have to be fixed to the driver and fixed paintin such a way that their weight and the resulting dynamic load are
absorbed only be the strain relief. Determining the cable carrier length see page 67.
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Configuration guidelines | Installation variants

INV5
Vertical arrangement, standing

The cable carrier is mounted in such a way that parallel running of
active runand passive runiis ensured.
a I Determining the cable carrier length see page 67.

End connectors

The end connectors have to be mounted on the machine part (fixed point/driver) in such a

way that the cable carrier cannot bend outwards, i.e. the connection must be rigid. a
Connection height H I

H=2KR+hg

The distance between fixed pointand driver connection corresponds to the selected ben- H o

ding radius.

Support

The cable carrier generally has to be supported on the outside at the fixed pointand at the

driver. a
The length of the support has to be defined depending on the additional load, the fill level, ’
the travel length and the selected cable carrier.

Depending on the version of the support, the cable carriers are very often used with a slight

pretension. If a short cable carrier does not require any supportand if there is sufficient
installation space, the standard pretension can be used. Use without pretension may result
inthe cable carrier bending. This is therefore not advisable.

Direction of movement

Often, the complete unit additionally moves at a right angle to the vertical standing cable

carrier. In this case, the cable carrier additionally has to be quided laterally. a I
Asarule, only relatively short travel lengths can be implemented with the standing arran- /

gement. If possible, the cable carrier should alternatively be used ina hanging arrange-
ment. For this installation variant, the load on the overall system is significantly lower than
with a standing arrangement.

Subject to change without notice.
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INV6
Horizontal arrangement, rotated 90° (straight)

The cable carrier used in normal horizontal direction is rotated by
90° i.e. it glides on its outside or on special slide discsonatray orina
channel. This arrangement can be implemented with almost all cable
carrier types.

[

Application: Generally, cable carriers 1 1 I
“rotated 90°" are used when the installation

&

situation is primarily short on space with
respect to height, preventing normal hori-
zontal installation.

The installed cables have to be guided in
the cross section of the cable carrier with
fixed separating elements or in a hole [ gy |

&

stay, clearly separated from each other. I |
Thisis the only way to prevent damage in
thelong run.

The technically best solution is the hole stay L

which provides the most secure guiding for ~ Frame stay with Frame stay with fixed Best possible sepa-
the cables. movable dividers dividers ration of cablesina
hole stay

Systems for short travel lengths (with/without support)

The cable carriers can be used unsupported in the horizontal arrangement “rotated 90° to a limited extent. The permit-
ted unsupported length depends on the following parameters for this installation variant as well:

» additional load g, » bending radius KR » connection option
» travellength Ls » cable carrier width By
If the additional load and the unsupported length are too high, the cable carrier has to be supported on ane side or overall.

System without support System with single-sided support System with overall support
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Configuration guidelines | Installation variants

System for long travel lengths (gliding in a guide channel)
Plastic cable carriers can be used for travel lengths far over 100 m with the arrangement “rotated 90° - straight”.

Over a period of more than 65 years, we have built multiple systems with the arrangement “single-sided” or “opposite”

with or without special auxiliary fixtures.

Single-sided arrangement
(with stepped guide channel)

bka = channel width of narrow section Bka
Ika =length of narrowed channel

Opposite arrangement

Ls
Ls/2 i Lg/2 L
ot @ (@ e oot bk
LT ' il ?
+ 6o+ ]
Driver
W )+
Fixed point Ika
Lka
Ls
Ls/2 Ls/2

i

o — L

, & PSS
* KR * Fixed point Driver — +
I959} fogg9ga99aes

]

Lka

The cable carrier “rotated 90° for long travel lengths must be guided in a channel. The material and texture of the channel
base must be selected so they ensure low-wear travel with the lowest possible friction forces.

Forlong travel lengths, the cable carriers are used without pretension.

For steel cable carriers, corresponding gliding and guiding elements are mounted on the outside and/or inside of the side
band, preventing grinding along the channel walls and ensuring smooth running of the system.

Support and guiding elements (combination examples):

—

Gliders on upper
and lower side band

Gliders on the top
and domes on the
lower side band

Rollers on the top
and double steer-
ing rollers on the
lower side band

Subject to change without notice.
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Configuration guidelines | Installation variants

INV7

Horizontal arrangement, rotated 90° (circular)

Application: Generally, cable carriers in this
arrangement always have to be guided ina
channel. The driver can be positioned
inside or outside.

A special chain link design is required to
allow the cable carrier to execute a circular
movement.

Theinstalled cables have to be guidedin
the cross section of the cable carrier with
fixed separating elements or in a hole
stay, clearly separated from each other.
Thisis the only way to prevent damage
inthe long run.

The technically best solution is the hole stay
which provides the mast secure guiding for
the cables.

For this arrangement, the cable carrier rotated 90° is connected to
machine parts which carry out a circular movement.

The combination of bending radius KR and reverse bending radius
RKR causes the cable carrier to move in two circular directionsin a
targeted and defined manner.

The cable carrier system is connected to the inner and outer rings of
aguide channel. The rotating ring (inside or outside) is the driver

connection.

E.E-I

@

&

&

Frame stay with mov-
able dividers

Frame stay with fixed
dividers

Best possible sepa-
ration of cablesina
hole stay

Due to the strong relative displacement and the continuously changing radius ratios, cables should only be installed in one

layer to ensure maximum service life.

For steel cable carriers, corresponding gliding and guiding elements are mounted on the outside and/or inside of the side
band, preventing grinding along the channel walls and ensuring smooth running of the system see page 84).

r TSUBAKI KABELSCHLEPP technical support
= &

|E..
(= d
— -

details please contact our technical support service at

y If you have any questions abaut cable carriers or technical
b | technik@kabelschlepp.de. We will be happy to help you.
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Configuration guidelines | Installation variants

Single-sided arrangement
with offset guide channel (schematic dia-
gram)

The cable carrier system shown here has
the driver onthe inner radius. There are
also frequent applications where the driver
has to be positioned on the outer radius.

To ensure sufficient guiding of the cable
carrier in this case, moving guide plates are
required for larger angles of rotation. As
this version is more complex; the “inside
rotating circular arrangement” should be
preferred.

Opposite arrangement
with guide carriage
(schematic diagram)

For opposite arrangements, a moving sup-
portfixture or a quide carriage has to be
positioned in the channel due to the combi-
nation of KR and RKR.

Coupling of multiple circular systems is
possible for angles of rotation over 500°.

Abbreviated symbols:

a =fixed pointangle

b =travellength

Be =width of cable carrier

bka =channel width of narrow section
Bka =channel width

He  =height of cable carrier

Hka =height of the guide channel
rka =channel radius - inside
Rka =channelradius - outside

F =fixed point

M1 =driverend position1

M2 =driver end position 2

Due to the variety of configuration options for this installation variant, we recommend contacting our technical support.
We require the following parameters for preparing a solution:

» inner diameter » single-sided or opposite arrange- » restrictions for the installation
. ? 2 (e.q.i i i

» outer diameter ment? space? (e.g. installation height)

» driver oninner or outer radius? » cablelist

(inner radius preferred for
single-sided arrangement)

» travel length (angle of rotation)
» environmental conditions
(e.g. chips, dirt)

Subject to change without notice.
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Configuration guidelines | Installation variants

INV8
Horizontal arrangement, rotated 90° (rolled)

consuming unit which carries out a circular movement. The travel

/ For this arrangement, the cable carrier rotated 90° is connected to a
length “B" is indicated in degrees!

Application: The application is designed for circular movements which are
wound on a rotating body. This type of cable carrier is preferred for smaller
systems, usually with large movement angles.

Astandard cable carrier is used. A reverse bending radius is not required. The winding of the carrier limits the angle of
rotation to approx. 8= 270°. For the implementation of larger angles of rotation, additional guide plates are required to pre-
vent a collision on the driver. This application is practically a combination of installation variants 6 and 7. Accordingly, similar
configuration criteria are used.

INV9
Horizontal-vertical combined arrangement

QOur cable carriers can also be used for combined horizontal/vertical
movements.

This arrangement requires no special technical preconditions, but
calculation of the cable carrier length is more complex and should be
carried out by our technical support.

INV10
Unsupported arrangement, nested

This arrangement is possible for all cable carriers. If the available
space do not permit installation of a cable carrier due to the required
width, the system can be configured in a nested arrangement.

For smooth running, it has to be ensured min. 20
that both cable carriers can move freely.
This means sufficient distance between the
upper run (min. 20 mm, depending on cable
carrier type) and the carrier bends (min.
half of chain link height).

min. hg/2

Forlong steel cable carriers there is an option for positioning guide plates at the side band
of the auter carrier to ensure alignment of the inner carrier.
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INVTI
Zig-zag arrangement

For some areas of application (e.g. stage and storage systems),

itis often not possible to use a vertical hanging or standing cable
carrier due to space restrictions. The so-called zig-zag arrangement
isusedin these cases.

As several bends fold on top of one another, the cable carrier has to
be guided in all directions and therefore settles into a type of basket
or sheet steel housing.

The following parameters are required for dimensioning the system:

» travellength » minimum bending radius of guided ~ » maximum permitted basket dimen-
» travelspeed cables sions (length, width)
» cablesinstalled » maximum permitted height

When dimensioning the basket length, ensure that the unsupparted length Ly of the selected cable carrier is not exceeded.
Depending on the length and weight of the cable carrier, supporting the bend on the driver with a bent plate is a measure
which has a positive effect on the service life.

INV12
Vertical arrangement, hanging with support bolt

B The vertical arrangement of the cable carrier with additional support

J elements offers the option of using the cable carrier as a lifting ele-
ment for the attached system parts (e.g. operating panels, manipula-
tors).

The cable carrier is driven via chain wheels. The pitch circle diameter
has to be equal to or greater than the selected bending radius of the
cable carrier. The drive is motorized or via a counterweight.

Due to the great number of configuration aspects, we would ask you
to contact our technical support.
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INV13
Horizontal arrangement, curled

Insome cases, a large angle of rotation cannot be implemented with
one of the usual applications for circular movements. In these cases,
an examination with regard to the options for curling up the cable
carrier isrecommended.

Astandard cable carrier can be used, buta relatively large installa-
tion space is required for curling up the configuration.

The rotation in this application is limited by a maximum double wrap-

ping of the inner diameter. Multiple wrappings cause the cable car-
rier tojam.

INV 14
Vertically rotating arrangement, hanging

This installation variant is often used for swiveled drums and turning

>
. = devices.

The partrotating around the diameter requires chain links with

Lz KRand RKRin this area.
If the angle of rotation is over 180° (depending on the arrangement),

an additional guide plate is required on the outer radius to prevent
the cable carrier from tipping over.

INV 15
Roller chain

Roller chains are primarily used where very long travel lengths lead
to very high push and pull forces and gliding cable carriers reach
their limits. The most effective installation variant is the RSC (rail
supported carrier) system. This is a cable carrier where the design in
combination with an optimized guide channel ensures 100 % roller
operation over the entire travel length. This results in minimum
mechanical load and a low noise level.

This makes the system suitable not only for extremely long travel
lengths, but also for travel speeds over 5m/s.

Despite the roller design, the RSC system can be fully wound on areel and is therefore ideal for complete solutions with
inserted cables for long travel lengths.

Dimensioning is similarly easy as for a gliding cable carrier. For effective and fastimplementation, especially for large pro-
jects, we can offer our expert help.
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INV 16

Arrangement with continuous support structure

While this installation variant is also possible for plastic cable carri-
ers, itis primarily used for steel cable carriers.

If the technical conditions no longer permit the use of a gliding cable
carrier or a cable carrier with support rollers with regard to travel
length, acceleration or speed, a so-called cable carrier unit with a
continuous moving support structure can be used.

Cable carrier units are particularly suitable for use with large travel lengths
and high travel speeds under rough operating conditions and heavy loads.

There isa variety of different versions of this installation variant. As an
example, we present the most used type 225 here.

Due to the complexity, this type of cable carrier system should be dimen-
sioned in cooperation with our engineers.

Cable carrier installation type 225

The cable carrier installation is either configured as a
single-sided system with one cable carrier installation
or as an opposite arrangement with two cable carriers.

Acarriage guided on rollersin a running frame supports the
cable carriers along their entire length. The support struc-
ture ismoved in both directions with a cable pull system
which is attached to the rolling carriage system. Due to the
roller supportand raller guiding of the cable carriers on the

Single-sided arrangement
(schematic diagram)

< Lo

support carriage and of the support carriage on the running
frame, only minimal friction forces are generated in the
system. Systems with the following limit values have been
supplied sofar:

» longest travel length: Lsmax. =222m
» highest travel speed: Vmax =4m/s
» greatesttravelacceleration:  amax =8 m/s?

Ls

T O

© G

-o (O

599999 7999999990 L1
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Opposite arrangement

(schematic diagram)

< Lg >

| Lw _i
Ls
Ls/2 ol
= ®
0'[ .
Yy ( 0)0)0)0)0)d

Cross section of

the cable carrier installation

Abbreviated symbols:
Bp =clear widthinthe running frame

B =running frame width
Bx =cable carrier width
Bw =support carriage width (max. width)

-

=installation height of the cable car-

rier(s)
Hg =running frame height
Lg =runningframe length

Ls =travellength

Lw =supportcarriage length [

|

The cable carrier installation type 225 consists of the following assemblies:

Cable carrier(s) Running frame
with laterally attached track rollers and guide rollers (5] Steel cable
Support carriage with track rollers and guide rollers (&) Cable tensioning roller

supporting across the entire length

Rolling carriage system with track rollers and guide
rollers

Tensioning device

i
I
o
=
(4]
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