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General
VAHLE copperhead conductors were invented in ���� by engineer 
Paul Vahle. The T-profile, with their attached copperhead, replaced 
conventional bare copper wires, which encountered frequent 
contact difficulties, considerable spark formation and wire breaks.
Attaching a copper profile to a T-shaped steel foot achieved a level 
of mechanical stability which provided safe contact between
conductor and current collector .
This results in a higher service life of the system, wear to the copper 
conductor is hardly detectable.
As a result of continual development, our conductors and 
components have a current capacity which meets our customers´ 
requirements at the most demanding conditions.
Our main customers are all businesses that use lifting gear, par-
ticularly smelters, foundries and steel mills, transshipment and 
dockyard companies, shipyards, coking installations, the cement 
industry, etc.

Aluminium-Copperhead conductors
with copper heads are especially efficient due to their low  
weight and high conductivity.

Solid copper conductors 
are recommended for high current requirement and for use in 
wet environment.

Conductors are available for capacities up to ���� A. Please contact 
us when higher capacities are required. Expansion joints are  
available to compensate for conductor expansion or contraction due 
to temperature changes.
If desired, conductors can be bent according to the customer´s 
drawings. De-icing systems are available for all conductors. 
In-ground conductor trench systems as well as above ground crash 
proof steel duct and elevated safety duct systems as per catalog ��b 
can be equipped with copperhead conductors.
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Note:
Examples of obstacles via unprotected conductor lines are protec-
tive conductors and wire mesh.
Conductor lines must be arranged and / or protected so that
 

 
 conductor lines with conductive parts, such as 
 switch operating cords, strain relief equipment and
 (drive) control chains, is prevented.

 prevented.
In cases where the protection category is effective for the conductor 
line (e.g., in the area of the current collector), additional equipment 
must be provided (e.g. additional obstacles).
In the event that current circuits have to be routed for different crane 
isolated sections via conductor lines or slipring bodies, each of 
these current circuits must be protected against direct contact by a 
protection category of at least IP�X or IPXXB (see IEC �����).

� a)

� b)

� c)

IEC �� ���–�� (���� excerpt)
This standard applies for the use of electric and electronic equip-
ment and systems for hoisting gear and corresponding equipment.

Conductor lines and slipring bodies
Protection against direct contact
Conductor lines and slipring bodies must be installed or enclosed 
to ensure that protection is provided against direct contact during 
usual access to the lifting gear, e.g. over the track platform or crane 
carrier platform by one of the following protective measures:

 This is the preferred measure.

 a protection category of at least IPXXB or IP�X 
 (see IEC �����–�–��, Section A.�).

Upper horizontal surface of covers or enclosings that are easy to ac-
cess must have a minimum protection category of IPXXD or IP�X.

In cases where the protection category is not fulfilled the following 
additional measures must be applied:

a)  protection through clearance between active parts (see IEC 
�����–�–��; Section B.�) in conjunction with EMERGENCY STOP 
complying with �.�.�.�.� or, where this is not feasible;

b)  protection by maintaining the dimensions in images �a, �b or �c 
(derived from ISO �����). 

This measure is intended for application in areas where only special-
ist or instructed personnel have access and where special condi-
tions exist (e.g., hot areas of rolling mills or in chemical companies).
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Insulator and support distance
Conductors L ��, A ��, C �� (Dimension L): distance max. �.� m 
all other conductors (Dimension L):  distance max. �.� m
The support brackets are attached to the crane track or respective 
structures. Phase distance (holes in the support brackets): ��� mm 
with low voltage, ��� mm with medium voltage up to �� kV.
In confined space conditions, the phase distance of conductors
L ��, A �� and C �� must be no less than ��� mm and no less than 
��� mm for all other conductor types. 

The support brackets must be aligned during assembly so that the 
conductors run parallel to the runway or track of the device. A suffi-
cient air gap between the conductor(s) and ground must be ensured. 
The insulators are mounted on steel brackets and are attached  
either directly or using adjustable threaded bolts.  
The height of the conductors can be adjusted within a certain limit 
using shorter insulator threaded bolts. Differences between the 
phases and grounding conductors can also be compensated using 
shorter bolts. 
 
In order to achieve an equal working height for the conductors, it is 
absolutely essential to make sure that the conductor surfaces are at 
the same level. The insulators must be mounted on the bracket in 
such a manner that the holder will not prevent the conductor from 
sliding while expanding/contracting. After tightening, check the 
insulators again so there is sufficient play. Equal wear is required 
in order to increase the service life of the carbon brush. To achieve 
this, a zig-zag arrangement of the conductors is required. 
The zig-zag arrangement is achieved by the respective positioning of 
the holes (slotted holes in the steel brackets, or by attaching offset 
(welding)). The reference dimension is the crane runway. The size of 
the amplitude for routing the conductors depends on the width of 
the carbon brushes.

Connector
Conductors are connected using rigid joints or expansion 
joints. We recommend that you clean all contact surfaces and apply 
a thin coat of contact grease. Expansion joints are not required for a 
system length of up to ��� m. Expansion joints are installed at high 
temperature fluctuations and a system length of more than ��� m 
(this can be determined separately for each system). An insulator 
must be mounted ��� mm from the expansion joint.

Locating clamps
In order to achieve controlled expansion of the conductor, 
fixpoints must be created. For this purpose, two locating clamps are 
placed to either side of the insulator. Fixpoints are always centered 
between two expansion joints.

Feeder clamps
Feeder clamps are mounted at the intended feed points. The contact 
surfaces must be clean and a thin coat of contact grease applied.

Please note:
When working in galvanizing plants or pickling shops, with ag-
gressive environmental conditions, or using low voltages, we 
request that your submit a more detailed query, especially with 
regard to environmental conditions. In order to process quota-
tions and orders, we require drawings if the conductors are to be 
delivered with curves or section isolation, or if it is intended for 
branch terminal lines, turntables or switches.
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Type Indoor / Outdoor 
systems without 
particular environmen-
tal conditions

Indoor / Outdoor 
systems with corrosive 
conditions

Indoor / Outdoor 
systems with intensive 
corrosive conditions

Indoor / Outdoor  

systems with aggressive 
environmental condi-
tions (pickling shops, 
zinc coating installa-
tions)

Steel-copperhead 
conductors (1) (1) (2)

Aluminium-copperhead 
conductors   – –

Solid copper conductor

Type Operating temperature

Steel-copperhead 
conductors -40 °C - +200 °C

Aluminium-copperhead 
conductors -40 °C - +150 °C

Solid copper conductors
-40 °C - +200 °C

Selection of conductors

In order to simplify the selection of the conductors and current 
collectors, depending on ambient conditions, there is a table for 
selecting conductors on this page and a table for selecting current 
collectors on page 32.  

In addition to the electrical layout, the tables will assist in choosing 
the correct conductor quickly.  

Chemical influences

Operating temperature

These tables limit the different conductors in their respective areas 
of application and provide an overall overview of their application 
depending on the ambient temperature.  
 
In steel mills with a high degree of particle contamination, note 
F 45/100 or min. C 45 with ceramic insulators and expansion joint 
distance of max. 42 m have to be used.
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Technical Data

Type Resistance
Ohm/1000 m

Impedance(2)

Ohm/1000 m
equivalent 
copper cross-
section mm²

Load capacity
at 60% duty(1)

A

Load capacity
at 80% duty(1)

A

Load capacity
at 100% duty(1)

A

L 20 / 14 �.��� �.��� �� ��� ��� ���

L 20 /  25 �.��� �.��� �� ��� ��� ���

L 20 / 50 �.��� �.��� �� ��� ��� ���

L 20 / 100 �.��� �.��� ��� ��� ��� ���

F 35 / 30 �.��� �.��� �� ��� ��� ���

F 35 / 50 �.��� �.��� �� ��� ��� ���

F 35 / 100 �.��� �.��� ��� ��� ��� ���

F 35 / 150 �.��� �.��� ��� ��� ��� ���

F 35 / 200 �.��� �.��� ��� ��� ��� ���

F 45 / 50 �.��� �.��� ��� ��� ��� ���

F 45 / 100 �.��� �.��� ��� ��� ��� ���

F 45 / 150 �.��� �.��� ��� ��� ��� ���

F 45 / 200 �.��� �.��� ��� ���� ��� ���

F 45 / 300 �.��� �.��� ��� ���� ���� ����

F 45 / 400 �.��� �.��� ��� ���� ���� ����

F 45 / 500 �.��� �.��� ��� ���� ���� ����

F 45 / 600 �.��� �.��� ��� ���� ���� ����

A 20 / 14 �.��� �.��� �� ��� ��� ���

A 35 / 30 �.��� �.��� ��� ��� ��� ���

A 35 / 50 �.��� �.��� ��� ��� ��� ���

A 35 / 100 �.��� �.��� ��� ���� ��� ���

A 45 / 50 �.��� �.��� ��� ���� ��� ���

A 45 / 100 �.��� �.��� ��� ���� ���� ���

A 45 / 150 �.��� �.��� ��� ���� ���� ����

A 45 / 200 �.��� �.��� ��� ���� ���� ����

A 45 / 300 �.��� �.��� ��� ���� ���� ����

A 45 / 400 �.��� �.��� ��� ���� ���� ����

C 20 / 200 �.��� �.��� ��� ��� ��� ���

C 35 / 400 �.��� �.��� ��� ���� ���� ����

C 45 / 500 �.��� �.��� ��� ���� ���� ����

C 45 / 600 �.��� �.��� ��� ���� ���� ����

C 45 / 800 �.��� �.��� ��� ���� ���� ����

C 60 / 1000 �.��� �.��� ���� ���� ���� ����

C 60 / 1200 �.��� �.��� ���� ���� ���� ����

(2) Impedance of conductors at 150 mm distance between phases and 50 Hz
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The position of the feed point can initially be determined accord-
ing to on-site circumstances, usually at the end of the system (end 
power feed).

If nothing else is specified, a guideline value for the max. voltage 
drop in the conductor of 3% of the nominal voltage can be assumed.  

If this value is exceeded, the voltage drop can be reduced by chang-
ing the power feed length (l) or by arranging additional feeds. If 
necessary, the next larger conductor may even have to be selected. 

 

Power feed lengths (I):

 – With feeder clamps at

  (favorable arrangement)

L
2

L
4

L
6

L
10

L
14

L
18

Checking voltage drop for start-up current

l = L

L/2

L/4 L/4

L/6 L/6

L/10 L/10

L/2

L/14 L/14

L x 9/14

L x 5/14

L x 13/18

L x 5/18

L/18L/18

L/2
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Steel-Copperhead conductors L20

Expansion joint

Reference code:

2)

Bending at the factory:

max. support distance:  600 mm

Bending over the foot, head and lip is possible

Bending over the copperhead is  
not possible with L 20/14

(required for system lengths over 100 m)

Determination of quantity of expansion joints required:

 
  (see table)

∧ Standard length:  7 m
∧ Short sections: on request
∧ Support distance:  2 m in straight runs
∧ Suitable current collectors:  DVD, GSV1
The steel profile can be supplied hot galvanized or coated.

 (1) An unobstructed longitudinal expansion is a requirement for this purpose. The maximum expansion path must be limited to 42 m with heavy particle contamination.

(1) The last figure of the Ident. no. states the individual length in meters. Please add 1, 2….7 to the order no. Intermediate values must be rounded-up.

Type Cross section
Copperhead
mm2

Cross section
Steel
mm2

Equivalent
Total
copper cross-section
mm2

H
mm

a
mm

b
mm

Weight kg/m Order no.(1)

L �� / �� �� ��� �� ��.�  �. � ��.� �.��

L �� / �� �� ��� �� ��.�  �.� ��.� �.��

L �� / �� �� ��� �� ��.�  ��.� ��.� �.��

L �� / ��� ��� ��� ��� ��.�  ��.� ��.� �.��

up to ∆ t max. L(1) up to ∆ t max. L(1)

�� °C �� m �� °C �� m

�� °C �� m �� °C �� m

�� °C �� m �� °C �� m

�� °C �� m �� °C �� m

Type Weight kg Material Order no. Order no.

DLM �� / �� �.�� Cu Zn �� Pb � ��� ��� ��� ���

DLM �� / �� �.�� Cu Zn �� Pb � ��� ��� ��� ���

DLM �� / �� �.�� Cu Zn �� Pb � ��� ��� ��� ���

DLM �� / ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

L1
L

Stainless steel

�� ��,
� ��,� ��

��
�-��

���

M�

a

H

b

��,� �� �� �� ��

ø�

��
,�



��

Rigid joint

Feeder clamps
The feeder clamps are mounted at the intended
feed points of the conductor.
Type Cu must be soldered onto the copperhead of the conductor.
Please clean the contact surfaces and apply contact grease.

Locating clamps

Illustration shows an insulator with 2 locating clamps

Isolating sections

Max. support bracket distance to the 

(possibly install additional support brackets)

Contact grease for joints and feeder clamps 
(see page 38)

Type Weight kg Material Order no. Order no.

BLM �� / ��  – ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

Type Weight kg Connection max. Order no. Order no.

Cu �� /  �� �.�� � x �� mm2 ��� ��� ��� ���

Cu �� /  �� �.�� � x �� mm2 ��� ��� ��� ���

Cu �� /  �� �.�� � x �� mm2 ��� ��� ��� ���

Cu �� /  ��� �.�� � x �� mm2 ��� ��� ��� ���

Type Weight kg Material Order no. Order no.

LK �� �.�� Galvanized steel ��� ��� ��� ���

Type Weight kg Insulator Order no. Order no.

LT � / ��  – ��  – L �.�� GH �� ��� ��� ��� ���

LT � / ��  – ��  – M �.�� GH �� ��� ��� ��� ���

Stainless 
steel

Stainless 
steel

Stainless 
steel

Stainless 
steel

20
35

20

100

�� ��
��

��
,�

��
��

�� ��

M��

M�

conductor � x �,� mm

bevelled

��

�
�

�
�

M�

M�

��

��

�
�

�
�

M
�

20
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Steel-Copperhead conductors F ��

Type Cross section
Copperhead
mm2

Cross section
Steel
mm2

Equivalent
Total
copperhead 
cross-section 
mm2

H
mm

a
mm

b
mm

Weight kg/m Order no.(1)

F �� / �� �� ��� �� ��.� ��.� ��.� �.��

F �� / �� �� ��� �� ��.� ��.� ��.� �.��

F �� / ��� ��� ��� ��� ��.� ��.� ��.� �.��

F �� / ��� ��� ��� ��� ��.� ��.� ��.� �.��

F �� / ��� ��� ��� ��� ��.� ��.� �� �.��

Reference code:

2)

Bending at the factory:

max. support distance:    1000 mm
Bending over the foot, head and lip is possible
Bending over the copperhead is  
not possible with F 35/30

Expansion joint
(required for system lengths over 100 m)

Determination of quantity of expansion joints required:

 
  (see table)

Standard length:  7 m
Short sections: on request
Support distance:  2.5 m in straight runs
Suitable current collectors:  GSV 2, GSV 4, GSV 8
The steel profile can be supplied hot galvanized or coated.

(1) The last figure of the Ident. no. states the individual length in meters. Please add 1, 2….7 to the order no. Intermediate values must be rounded up.

L1
L

up to ∆ t max. L(1) up to ∆ t max. L(1)

�� °C ��� m �� °C �� m

�� °C ��� m   �� °C �� m

�� °C �� m �� °C �� m

�� °C �� m �� °C �� m

 (1) An unobstructed longitudinal expansion is a requirement for this purpose. The maximum expansion path must be limited to 42 m with heavy particle contamination.

Type Weight kg Material Order no. Order no.

SMDV �� / �� �.�� Cu Zn �� Pb � ��� ��� ��� ���

SMDV �� / �� �.�� Cu Zn �� Pb � ��� ��� ��� ���

SMDV �� / ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

SMDV �� / ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

SMDV �� / ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

Stainless 
steel

�
�

��
����

���

��
�-��

��
�� �� ��

���

M��

M�

a

b

H

�� �� �� �� ��

ø��

��
,�
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Type Weight kg Material Order no. Order no.

MFV �� / ��  – ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

Rigid joint

(1) not illustrated / 265 mm long connection terminals can be used as rigid joints at he same time

Type Weight kg Connection max. Order no. Order no.

AM �� / ��  – ��� �.�� � x ��� mm2 ��� ��� ��� ���

AM �� / ��  – ���  – ��� lg.(�) �.�� �� x ��� mm2 ��� ��� ��� ���

Cu �� / �� �.�� � x ��� mm2 ��� ��� ��� ���

Cu �� / �� �.�� � x ��� mm2 ��� ��� ��� ���

Cu �� / ��� �.�� � x ��� mm2 ��� ��� ��� ���

Cu �� / ��� �.�� � x ��� mm2 ��� ��� ��� ���

Cu �� / ��� �.�� � x ��� mm2 ��� ��� ��� ���

Feeder clamps
The feeder clamps are mounted at the intended feed points of the 
conductors. Type Cu must be soldered onto the copperhead of the 
conductor. 
Please clean the contact surfaces and apply contact grease.

Isolating sections

Max. support bracket distance to the 

(possibly install additional support brackets)

Locating clamps

Type Weight kg Material Order no. Order no.

SK �� �.�� Galvanized steel ��� ��� ��� ���

Type Weight kg Insulator Order no. Order no.

LT � / ��  – ��  – L �.�� GHR �� ��� ��� ��� ���

LT � / ��  – ��  – M �.�� GHR �� ��� ��� ��� ���

LT � / ��  – ��  – L �.�� GHR �� ��� ��� ��� ���

LT � / ��  – ��  – M �.�� GHR�� ��� ��� ��� ���

25

Illustration shows an insulator with
2 locating clamps (fix point)

Contact grease for joints and feeder clamps
(see page 38)

Stainless 
steel

Stainless 
steel

Stainless 
steel

Stainless 
steel

30
30

40

160

40

4
0

1
6

,5

M10

M8

CU 35

��

��

��

�
�

��
,�

AM ��

M ��

�� (��)

Rail � x �,� mm
bevelled

��

(��)

�
�

M��

M�

Measures in brackets for �� mm air gap

M
�

��

��

�
�

�
�

M
�
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Steel-Copperhead conductors F ��

Type Cross section
Copperhead
mm2

Cross section
Steel
mm2

Equivalent 
Total
copper cross-
section mm2

H
mm

a
mm

b
mm

Weight kg/m Order no.(1)

F �� / �� �� ��� ��� ��.� ��.� ��.� �.��

F �� / ��� ��� ��� ��� ��.� ��.� ��.� �.��

F �� / ��� ��� ��� ��� ��.� ��.� ��.� �.��

F �� / ��� ��� ��� ��� ��.� ��.� ��.� �.��

F �� / ��� ��� ��� ��� ��.� ��.� ��.� �.��

F �� / ��� ��� ��� ��� ��.� ��.� ��.� �.��

F �� / ��� ��� ��� ��� ��.� ��.� ��.� �.��

F �� / ��� ��� ��� ��� ��.� ��.� ��.� �.��

up to ∆ t max. L(1) up to ∆ t max. L(1)

�� °C ��� m �� °C �� m

�� °C ��� m �� °C �� m

�� °C �� m �� °C �� m

�� °C �� m �� °C �� m

Type Weight kg Material Order no. Order no.

SMDV �� / �� �.�� Cu Zn �� Pb ��� ��� ��� ���

SMDV �� / ��� �.�� Cu Zn �� Pb ��� ��� ��� ���

SMDV �� / ��� �.�� Cu Zn �� Pb ��� ��� ��� ���

SMDV �� / ��� �.�� Cu Zn �� Pb ��� ��� ��� ���

SMDV �� / ��� �.�� Cu Zn �� Pb ��� ��� ��� ���

SMDV �� / ��� �.�� Cu Zn �� Pb ��� ��� ��� ���

SMDV �� / ��� �.�� Cu Zn �� Pb ��� ��� ��� ���

SMDV �� / ��� �.�� Cu Zn �� Pb ��� ��� ��� ���

Reference code:

2)

Bending at the factory:

max. support distance:  1200 mm

Bending over foot, head and lip is possible

Bending over the copperhead is  
not possible with F 45/50

Expansion joint
(required for system lengths over 100 m)

Determination of quantity of expansion joints required:
L1
L

(integer rounded up)

(see table)

Standard length:  7 m
Short sections: on request
Support distance:  2.5 m in straight runs
Suitable current collectors:  GSV 2, GSV 4, GSV 8
The steel profile can be supplied hot galvanized or coated.

(1) The last figure of the Ident. no. states the individual length in meters. Please add 1, 2….7 to the order no. Intermediate values must be rounded-up.

Steel mills: max. expansion joint  distance 42 m 

 (1) An unobstructed longitudinal expansion is a requirement for this purpose. The maximum expansion path must be limited to 42 m with heavy particle contamination (e.g. steel mills / foundries).

Stainless 
steel
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��

Type Weight kg Material Order no. Order no.

KBV �� / �� �.�� Cu Zn �� Pb ��� ��� ��� ���

KBV �� / ��� �.�� Cu Zn �� Pb ��� ��� ��� ���

KBV �� / ��� �.�� Cu Zn �� Pb ��� ��� ��� ���

KBV �� / ��� �.�� Cu Zn �� Pb ��� ��� ��� ���

KBV �� / ��� �.�� Cu Zn �� Pb ��� ��� ��� ���

KBV �� / ��� �.�� Cu Zn �� Pb ��� ��� ��� ���

KBV �� / ��� �.�� Cu Zn �� Pb ��� ��� ��� ���

KBV �� / ��� �.�� Cu Zn �� Pb ��� ��� ��� ���

Type Weight kg Material Order no. Order no.

MFV �� / ��  – ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

MFV �� / ���  – ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

Expansion joint
with increased expansion value (e.g. building expansion joint)
(required for system lenths over 100 m)

Rigid joint

Contact grease for joints and feeder clamps
(see page 38)

Stainless 
steel

Stainless 
steel

�� �� ��

�� KBV ��-���

�� KBV ���-������

�-��

M��

M�� KBV    ��-���

M�� KBV ���-���

�� �� ��
���

MFV ��-���

�� ��
�� ��

��

���

MFV ���-���

M
�
�

M
�
�



��

Type Weight kg Material Order no. Order no.

SK �� �.�� Galvanized steel ��� ��� ��� ���

Locating clamps

(1) not illustrated / 265 mm long feeder clamps can be used as rigid joints at he same time

Feeder clamps
The feeder clamps are mounted at the intended feed points of the conductors. 
Type Cu must be soldered onto the copperhead of the conductor.  
Please clean the contact surfaces and apply contact grease. 

Isolating sections

Max. support bracket distance to the 

(possibly install additional support brackets)

Type Weight kg Insulator Order no. Order no.

LT � / ��  – ��  – L �.�� GHR �� ��� ��� ��� ���

LT � / ��  – ��  – M �.�� GHR �� ��� ��� ��� ���

LT � / ��  – ��  – L �.�� GHR �� ��� ��� ��� ���

LT � / ��  – ��  – M �.�� GHR�� ��� ��� ��� ���

Illustration shows an insulator with
2 locating clamps (fix point)

Value in brackets for 20 mm air gap

Type Connection max. Weight kg Order no. Order no.

Cu �� / �� � x ��� mm2 �.�� ��� ��� ��� ���

Cu �� / ��� � x ��� mm2 �.�� ��� ��� ��� ���

Cu �� / ��� � x ��� mm2 �.�� ��� ��� ��� ���

Cu �� / ��� � x ��� mm2 �.�� ��� ��� ��� ���

AM �� / ��  – ��� � x ��� mm2 �.�� ��� ��� ��� ���

AM �� / ��  – ���  – ��� lg.(�) �� x ��� mm2 �.�� ��� ��� ��� ���

AM �� / ���  – ���  – ��� lg.(�) �� x ��� mm2 �.�� ��� ��� ��� ���

BK �� / ��  – ��� � x   �� mm2 �.�� ��� ��� ��� ���

BK �� / ���  – ��� � x   �� mm2 �.�� ��� ��� ��� ���

KK �� / ��� � x ��� mm2 �.�� ��� ��� ��� ���

KK �� / ��� � x ��� mm2 �.�� ��� ��� ��� ���

KK �� / ��� � x ��� mm2 �.�� ��� ��� ��� ���

KK �� / ��� � x ��� mm2 �.�� ��� ���

Stainless 
steel

Stainless 
steel

Stainless 
steel
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��

Aluminium-Copperhead conductors A ��

Type Weight kg Material Order no. Order no.

ALM �� / �� �.�� Cu Zn �� Pb � ��� ��� ��� ���

Rigid joint

Type Cross section
Copper head
mm2

Cross section
Steel
mm2

Equivalent
Total
copper cross-
section m2

H
mm

a
mm

b
mm

Weight kg/m Order no.(1)

A �� / �� �� ��� �� ��.� �.� ��.� �.��

Reference code:

2)

Bending at the factory:

max. support distance:  600 mm

Bending over the foot and lip is possible

Bending over the copperhead is  
not possible with A 20/14

Standard length:  7 m
Short sections: on request
Support distance:  2 m in straight runs
Suitable current collectors:  DVD, GSV 1

(1) The last figure of the Ident. no. states the individual length in meters. Please add 1, 2….7 to the order no. Intermediate values must be rounded up.

up to ∆ t max. L(1) up to ∆ t max. L(1)

�� °C ��� m �� °C �� m

�� °C �� m �� °C �� m

�� °C �� m �� °C �� m

�� °C �� m �� °C �� m

Expansion joint
(required for system lengths over 100 m)

Determination of quantity of expansion joints required:
L1
L

(integer rounded up)

(see table)

-
ets)

 (1) An unobstructed longitudinal expansion is a requirement for this purpose. The maximum expansion path must be limited to 42 m with heavy particle contamination.

Type Weight kg Material Order no. Order no.

DMA �� / �� �.�� Cu Zn �� ��� ��� ��� ���

Stainless 
steel

Stainless 
steel

��
,��
�

�-��

�
�

��
,� ��

���

M�

��,� �� �� �� ��

ø�

a

b

H

��
,�

M
�

���

�� ��
�� ��35



��

Type Weight kg Material Order no. Order no.

LK �� �.�� Galvanized steel ��� ��� ��� ���

Locating clamp

Type(1) Weight kg Connection max. Order no. Order no.

Cu �� /  �� �.�� � x �� mm2 ��� ��� ��� ���

Feeder clamp
The feeder clamps are mounted at the intended feed points of the 
conductors.
Type Cu must be soldered onto the copperhead of the conductor.

Isolating sections

(possibly install additional support brackets)

Type Weight kg Insulator Order no. Order no.

LT � / ��  – ��  – L �.�� GH �� ��� ��� ��� ���

LT � / ��  – ��  – M �.�� GH �� ��� ��� ��� ���

Illustration shows an insulator with
2 locating clamps (fix point)

Contact grease for joints and feeder clamps
(see page 38)

Stainless 
steel

Stainless 
steel

Stainless 
steel

��

�
�

�
�

M�

M�

��

��

�
�

�
�

M
�

�� ��
��

��
,�

��
��

�� ��

M��

M�

conductor � x �,� mm

bevelled
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��

Aluminium-Copperhead conductors A ��

Type(1) Cross section
Copper head
mm2

Cross section
Steel
mm2

Equivalent
Total
Copper cross-
section mm²

H
mm

a
mm

b
mm

Weight kg/m Order no.(1)

A �� /  �� �� ��� ��� ��.� ��.� ��.� �.��

A �� /  �� �� ��� ��� ��.� ��.� ��.� �.��

A �� / ��� ��� ��� ��� ��.� ��.� ��.� �.��

Reference code:

2)

Bending at the factory:

max. support distance: 1000 mm

Bending over the foot, head and lip is possible

Bending over the copperhead is  
not possible with A 35/30

Standard length:  7 m
Short sections: on request
Support distance:  2.5 m in straight runs
Suitable current collectors:  GSV 2

(1) The last figure of the Ident. no. states the individual length in metres. Please add 1, 2….7 to the order no. Intermediate values must be rounded-up.

up to ∆ t max. L(1) up to ∆ t max. L(1)

�� °C ��� m �� °C �� m

�� °C �� m �� °C �� m

�� °C �� m �� °C �� m

�� °C �� m �� °C �� m

brackets)

Expansion joint
(required for system lengths over 100 m)

Determination of quantity of expansion joints required:

(integer rounded up)

(see table)

L1
L

Type Weight kg Material Order no. Order no.

SMDA �� /   �� �.�� Cu Zn �� Pb ��� ��� ��� ���

SMDA �� /  �� �.�� Cu Zn �� Pb ��� ��� ��� ���

SMDA �� / ��� �.�� Cu Zn �� Pb ��� ��� ��� ���

 (1) An unobstructed longitudinal expansion is a requirement for this purpose. The maximum expansion path must be limited to 42 m with heavy particle contamination.

Stainless 
steel

a

b

H

�� �� �� �� ��

ø��
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��

Type Weight kg Material Order no. Order no.

SK �� �.�� Galvanized steel ��� ��� ��� ���

Locating clamps

Type Weight kg Connection max. Order no. Order no.

AM �� / ��  – ��� �.�� � x ��� mm2 ��� ��� ��� ���

AM �� / ��  – ���  – ���(�) �.�� �� x ��� mm2 ��� ��� ��� ���

Feeder clamps
The feeder clamps are mounted at the intended feed points of the  
conductors. Please clean the contact surfaces and apply contact grease.

Isolating sections

(possibly install additional support brackets)

Type Weight kg Insulator Order no. Order no.

LT � / ��  – ��  – L �.�� GHR �� ��� ��� ��� ���

LT � / ��  – ��  – M �.�� GHR �� ��� ��� ��� ���

LT � / ��  – ��  – L �.�� GHR �� ��� ��� ��� ���

LT � / ��  – ��  – M �.�� GHR �� ��� ��� ��� ���

(1) not illustrated / 265 mm long connection terminals can be used as rigid joints at he same time

Illustration shows an insula-
tor with 2 locating clamps

Type Weight kg Material Order no. Order no.

MFVA �� / ��  – ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

Rigid joint

Contact grease for joints and feeder clamps
(see page 38)

Stainless 
steel

Stainless 
steel

Stainless 
steel

Stainless 
steel
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��

Aluminium-Copperhead conductors A ��

Type Cross section
Copper head
mm2

Cross section
Steel
mm2

Equivalent
Total
copper cross-
section mm2

H
mm

a
mm

b
mm

Weight kg/m Order no.(1)

A �� /  �� �� ��� ��� ��.� ��.� ��.� �.��

A �� / ��� ��� ��� ��� ��.� ��.� ��.� �.��

A �� / ��� ��� ��� ��� ��.� ��.� ��.� �.��

A �� / ��� ��� ��� ��� ��.� ��.� ��.� �.��

A �� / ��� ��� ��� ��� ��.� ��.� ��.� �.��

A �� / ��� ��� ��� ��� ��.� ��.� ��.� �.��

Reference code:

2)

Bending at the factory:

max. support distance: 1200 mm

Bending over the foot, head and lip is possible

Bending via the copperhead is  
not possible with A 45/50 

Standard length:  7 m
Short sections: on request
Support distance:  2.5 m in straight runs
Suitable current collectors:  GSV 2, GSV 4, GSV 8

(1) The last figure of the Ident. no. states the individual length in metres. Please add 1, 2….7 to the order no. Intermediate values must be rounded-up.

up to ∆ t max. L(1) up to ∆ t max. L(1)

�� °C ��� m �� °C �� m

�� °C �� m �� °C �� m

�� °C �� m �� °C �� m

�� °C �� m �� °C �� m

Expansion joint
(required for system lengths over 100 m)

Determination of quantity of expansion joints required:

(integer rounded up)

(see table)

L1
L

Type Weight kg Material Order no. Order no.

SMDA �� / �� �.�� Cu Zn �� Pb � ��� ��� ��� ���

SMDA �� / ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

SMDA �� / ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

SMDA �� / ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

SMDA �� / ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

SMDA �� / ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

 (1) An unobstructed longitudinal expansion is a requirement for this purpose. The maximum expansion path must be limited to 42 m with heavy particle contamination.

Stainless 
steel
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��

Expansion joint
with increased expansion value 
(e.g. building expansion joint)

Rigid joint

(1) not illustrated / 265 mm long connection terminals can be used as rigid joints at he same time

Feeder clamps
The feeder clamps are mounted at the intended feed points of the conductors. 
Please clean the contact surfaces and apply contact grease.

Type Weight kg Material Order no. Order no.

KBA �� /  �� �.�� Cu Zn �� Pb � ��� ��� ��� ���

KBA �� / ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

KBA �� / ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

KBA �� / ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

KBA �� / ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

KBA �� / ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

Type Weight kg Material Order no. Order no.

MFVA �� / ��  – ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

MFVA �� / ���  – ��� �.�� Cu Zn �� Pb � ��� ��� ��� ���

Type Weight kg Connection max. Order no. Order no.

KKA �� / �� �.�� � x ��� mm2 ��� ��� ��� ���

KKA �� / ��� �.�� � x ��� mm2 ��� ��� ��� ���

KKA �� / ��� �.�� � x ��� mm2 ��� ��� ��� ���

KKA �� / ��� �.�� � x ��� mm2 ��� ��� ��� ���

KKA �� / ��� �.�� � x ��� mm2 ��� ��� ��� ���

KKA �� / ��� �.�� � x ��� mm2 ��� ��� ��� ���

AM �� /  ��  – ���  – ��� lg.(�) �.�� �� x ��� mm2 ��� ��� ��� ���

AM �� / ���  – ���  – ��� lg.(�) �.�� �� x ��� mm2 ��� ��� ��� ���

Stainless 
steel

Stainless 
steel

Stainless 
steel

30 30 40 30 30
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��

Locating clamps

(1) Not illustrated

Value in brackets for 20 mm air gap

Isolating sections

(possibly install additional support brackets)

Illustration shows an insulator with
2 locating clamps (fix point)

Type Weight kg Material Order no. Order no.

SK �� �.�� Galvanized steel ��� ��� ��� ���

SKK ��(�) �.�� Plastic ��� ��� ��� ���

Type Weight kg Insulator Order no. Order no.

LT � / ��  – ��  – L �.�� GHR �� ��� ��� ��� ���

LT � / ��  – ��  – M �.�� GHR �� ��� ��� ��� ���

LT � / ��  – ��  – L �.�� GHR �� ��� ��� ��� ���

LT � / ��  – ��  – M �.�� GHR �� ��� ��� ��� ���

Contact grease for joints and feeder clamps
(see page 38)

Stainless 
steel

Stainless 
steel
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��

Reference code:

2)

Bending at the factory:

max. support distance:   600 mm

C 35/45 Minimum bending radius:R min.  1000 mm
max. support distance C 35:  1000 mm
 C 45:  1200 mm
 C 60:  1500 mm

Conductor bending over the foot, head and lip is possible

Standard length:  7 m
Short sections: on request
Support distance:  in straight runs

Suitable current collectors for C 20/200:  DVD, GSV1
Suitable current collectors for C 35 ,C 45 :  GSV 2, GSV 4, GSV 8
Suitable current collectors for C 60 :  GSV 4 , GSV 8

Type Cross section
copper head mm2

H
mm

a
mm

b
mm

Weight kg/m Order no.(1)

C �� / ��� ��� �� �� �� �.��

C �� / ��� ��� �� �� �� �.��

C �� / ��� ��� �� �� �� �.��

C �� / ��� ��� �� �� �� �.��

C �� / ��� ��� �� �� �� �.��

C �� / ���� ���� �� �� �� �.��

C �� / ���� ���� �� �� �� ��.��

(1) The last figure of the Ident. no. states the individual length in metres. Please add 1, 2….7 to the order no. Intermediate values must be rounded up.

Solid copper conductors C

Type Weight kg Material Order no. Order no.

DP �� / ��� �.�� G–Cu Zn �� Pb ��� ��� ��� ���

DP �� / ��� �.�� G–Cu Zn �� Pb ��� ��� ��� ���

DP �� / ��� �.�� G–Cu Zn �� Pb ��� ��� ��� ���

DP �� / ��� �.�� G–Cu Zn �� Pb ��� ��� ��� ���

DP �� / ��� �.�� G–Cu Zn �� Pb ��� ��� ��� ���

DP �� /  ����(�) ��.�� G–Cu Zn �� Pb ��� ��� ��� ���

DP �� /  ����(�) ��.�� G–Cu Zn �� Pb ��� ��� ��� ���

(1) Version with Cu

Expansion joint
(required for system lengths over 100 m)

For determination of quantity of expansion joints, see page 24

Stainless 
steel

a

b

H

�� �� �� �� ��
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�
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��expansion gap
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��

Type Expansion dimension

DP �� / ��� �–�� mm

DP �� / ��� �-�� mm

DP �� / ��� �-�� mm

DP �� / ��� �-�� mm

DP �� / ��� �-�� mm

DP �� / ���� �-�� mm

DP �� / ���� �-�� mm

up to ∆ t max. L (1) up to ∆ t max. L

�� °C �� m �� °C �� m

�� °C �� m �� °C �� m

�� °C �� m �� °C �� m

�� °C �� m �� °C �� m

up to ∆ t max. L (1) up to ∆ t max. L

�� °C ��� m �� °C �� m

�� °C ��� m �� °C �� m

�� °C �� m �� °C �� m

�� °C �� m �� °C �� m

up to ∆ t max. L (1) up to ∆ t max. L

�� °C ��� m �� °C �� m

�� °C ��� m �� °C �� m

�� °C ��� m �� °C �� m

�� °C �� m �� °C �� m

Expansion C 20

Expansion C 35 and C60

Expansion C 45

Expansion joint

Determination of quantity of expansion joints required:

(integer rounded up)

(see table)

L1
L

Expansion joint, available expansion dimension

(1) An unobstructed longitudinal expansion is a requirement for this purpose. The maximum expansion path must be limited to 42 m with heavy particle contamination (e.g. steel mills / foundries).



��

Rigid joints

Type Weight kg Material Order no. Order no.

CP �� / ��� �.�� Cu ��� ��� ��� ���

CP �� / ��� �.�� Cu ��� ��� ��� ���

CP �� / ��� �.�� Cu ��� ��� ��� ���

CP �� / ��� �.�� Cu ��� ��� ��� ���

CP �� / ��� �.�� Cu ��� ��� ��� ���

CP �� / ����  – ���� �.�� Cu ��� ��� ��� ���

Feeder clamps

Locating clamps

Type Weight kg L Material Order no. Order no.

LK �� �.�� �� Galvanized steel ��� ��� ��� ���

SK �� �.�� �� Galvanized steel ��� ��� ��� ���

SK �� �.�� �� Galvanized steel ��� ��� ��� ���

SK �� �.�� �� Galvanized steel ��� ��� ��� ���

Type Weight kg Connection max. Order no. Order no.

CKK �� / ��� �.�� � x    �� mm2 ��� ��� ��� ���

CKK �� / ��� �.�� � x ��� mm2 ��� ��� ��� ���

CKK �� / ��� �.�� � x ��� mm2 ��� ��� ��� ���

CKK �� / ���  – ��� lg.(�) �.�� �� x ��� mm2 ��� ��� ��� ���

CKK �� / ��� �.�� � x ��� mm2 ��� ��� ��� ���

CKK �� / ��� �.�� � x ��� mm2 ��� ��� ��� ���

CKK �� / ���  – ��� lg.(�) �.�� �� x ��� mm2 ��� ��� ��� ���

CKK �� / ����  – ���� �.�� � x ��� mm2 ��� ��� ��� ���

(1) not illustrated / 265 mm long feeder clamps can be used as rigid joints at he same time

Illustration shows an insula-
tor with 2 locating clamps

Stainless 
steel

Stainless 
steel

Stainless 
steel

190

30
4030

30 30

M
�
�

��

��

�
��
�

�
�
,�

M��

M��

25

L

M
�

(M
�
)
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Isolating sections

(possibly install additional support brackets)

Type Weight kg Insulator Order no. Order no.

LT � / ��  – ��  – L �.�� GH �� ��� ��� ��� ���

LT � / ��  – ��  – M �.�� GH �� ��� ��� ��� ���

LT � / ��– ��  – L �.�� GHR �� ��� ��� -

LT � / ��  – ��  –M �.�� GHR �� ��� ��� -

LT � / ��  – ��  – L �.�� GHR �� ��� ��� ��� ���

LT � / ��  – ��  – M �.�� GHR �� ��� ��� ��� ���

LT � / ��  – ��  – L �.�� GHR �� ��� ��� ��� ���

LT � / ��  – ��  – M �.�� GHR �� ��� ��� ��� ���

LT � / ��  – ��  – L �.�� GHR �� ��� ��� ��� ���

LT � / ��  – ��  – M �.�� GHR �� ��� ��� ��� ���

Contact grease for joints and feeds
(see page 38)

Stainless 
steel

�� (��)

Rail � x �,� mm
bevelled

��

(��)�
� M��

M�

Measures in brackets for �� mm air gap
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Insulators with rail holder

 When installing in slotted holes, use washers in accordance with DIN EN ISO 7093 on both sides.
(1) To be applied only for the following conductors: A45/50-400, F45/50-200 and C45/500
Stainless steel bolts on request

VDK20

VDO45

D80

VDB45

VDK35

VCB45

VDO35

VDB60

VDB35

VDK45

Type Weight 
kg

Leakage 
distance 
mm

Conductor 
arrange-
ment

Material max.  
ambient 
tempera-
ture °C

for con-
ductors 
with foot 
width b 
mm

Order no. 
short bolts

Order no. 
long bolts

Phase
(white)

PE
(brown)

Phase
(white)

PE
(brown)

VDK �� �.�� �� PVC �� �� ��� ��� ��� ��� – –

D �� �.�� �� Porcelain ��� �� ��� ��� ��� ��� – –

VDK �� �.�� ��� PVC �� �� ��� ��� ��� ��� – –

VDO �� �.�� �� Porcelain ��� �� ��� ��� ��� ��� ��� ��� ��� ���

VDB �� �.�� ��� Porcelain ��� �� ��� ��� ��� ��� ��� ��� ��� ���

VDK �� �.�� ��� PVC �� �� ��� ��� 
(black)

��� ��� 
(yellow)

��� ��� 
(black)

��� ��� 
(yellow)

VDO �� �.�� �� Porcelain ��� �� ��� ��� ��� ��� ��� ��� ��� ���

VDB �� �.�� ��� Porcelain ��� �� ��� ��� ��� ��� ��� ��� ��� ���

VCB ��(�) �.�� ��� Porcelain ��� �� ��� ��� ��� ��� ��� ��� ��� ���

VDB �� �.�� ��� Porcelain ��� �� ��� ��� ��� ��� – –

ø��

��,�

�
� �
�

�

ø�

M��

�
�

�
�

ø��

��

��

ø��

�
�

�
�

��

ø�

��

ø��

M��

�
�

�
�

��

�
�

�
�

ø���

M��

��

ø��

M��

�
�

�
�

��

�
�

�
�

M��

ø��

��

ø���

�
�

�
�

M��

��

M
�

M��

�
�

�
�

�
�

ø���

��

M��

ø���

�
�
,�

�
�
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Insulators without rail holder

Type Weight  
kg

Leak-
age 
dis-
tance 
mm

Conductor 
arrange-
ment

Strength (N) Material max. 
ambi-
ent  
tempe-
rature  
°C

Order no. 
short bolts

Order no. 
long bolts

Color

tensile canti-
lever

Phase PE Phase PE

VO �.�� �� – – Porcelain ��� ��� ��� ��� ��� ��� ��� ��� ���

P
h

a
se

–
w

h
it

e
P

E
–

b
ro

w
n

VAB �.�� ��� – – Porcelain ��� ��� ��� ��� ��� ��� ��� ��� ���

VHB �.�� ��� – – Porcelain ��� ��� ��� ��� ��� ��� ��� ��� ���

VRH �.�� ��� – – Porcelain ��� ��� ��� – – –

MV �� �.�� �� – – Quartz ��� ��� ��� – ��� ��� –

MV �� �.�� �� – – Quartz ��� ��� ��� – ��� ��� –

MV ��� �.�� ��� – – Quartz ��� ��� ��� – – –

GHH �� �.�� �� ���� ���� Cast resin �� ��� ��� ��� ��� – –

P
h

a
se

–
b

ro
w

n
P

E
–

ye
ll

o
w

GH �� �.�� �� ���� ���� Cast resin �� ��� ��� ��� ��� – –

GH �� �.�� �� ����� ���� Cast resin �� ��� ��� ��� ��� – –

GHA �� �.�� ��� ����� ���� Cast resin �� ��� ��� ��� ��� – –

GHH �� �.�� ��� ����� ���� Cast resin �� ��� ��� ��� ��� – –

GH �� �.�� ��� ����� ���� Cast resin �� ��� ��� ��� ��� – –

GHA �� �.�� ��� ����� ���� Cast resin �� ��� ��� ��� ��� – –

GHH �� �.�� ��� ����� ���� Cast resin �� ��� ��� ��� ��� – –

When installing in slotted holes, use washers in accordance with DIN EN ISO 7093 on both sides.
Stainless steel bolts on request
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Insulators without rail holder

VO

MV 261

GH 80

VAB

GHH 30

GHA 80

VHB

GH 45

GHH 80

VRH

GH 50

MV 52

GHH 75

MV 65

GHA 75

M ��

M ��

� ��
�
�

�
�

�
�

M ��

M ��

� ���

�
�
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�
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�
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�
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� ���

M ��
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Rail holder
Type Weight kg Strenght (N) Material max. ambient 

temperature °C
for conductors with
foot width b mm

Order no.

tensile cantilever

SD �� �.�� – – Grey cast iron ��� �� ��� ���

SD �� �.�� – – Grey cast iron ��� �� ��� ���

SH �� �.�� – – Grey cast iron ��� �� ��� ���

SC �� �.�� – – Grey cast iron ��� �� ��� ���

SA �� �.�� – – Aluminum ��� �� ��� ���

SKD �� �.�� – – Plastic �� �� ��� ���

SD �� �.�� – – Grey cast iron ��� �� ��� ���

SH �� �.�� – – Grey cast iron ��� �� ��� ���

SC �� �.�� – – Grey cast iron ��� �� ��� ���

SA �� �.�� – – Aluminum ��� �� ��� ���

SKD �� �.�� – – Plastic �� �� ��� ���

SSR �� �.�� – – Stainless steel ��� �� ��� ���

SD 20

SD 45

SD 35

SH 45

SH 35

SC 45

SC 35

SA 45

SA 35

SKD 45

SKD 35

SSR 45

For A-type conductors use conductor holders SA or SKD only.
When installing in slotted holes, use washers in accordance with DIN EN ISO 7093 on both sides.
Stainless steel bolts on request
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Rail supports

For A-type conductors use conductor holders STA or STKD only.
When installing in slotted holes, use washers in accordance with DIN EN ISO 7093 on both sides.

STD 20–120 STD 35

STH 45STD 45

STA 45 STKD 45STC 45

STH 35 STC 35

STA 35 STKD 35

Type Weight kg Material max. ambient 
temperature °C

for conductors 
with foot width 
b mm

Order no. short 
bolts

Order no. long 
bolts

STD ��  – ��� �.�� Grey cast iron ��� �� ��� ��� –

STD �� �.�� Grey cast iron ��� �� ��� ��� ��� ���

STH �� �.�� Grey cast iron ��� �� ��� ��� ��� ���

STC �� �.�� Grey cast iron ��� �� ��� ��� ��� ���

STA �� �.�� Aluminum ��� �� – ��� ���

STKD �� �.�� Plastic    �� �� ��� ��� ��� ���

STD �� �.�� Grey cast iron ��� �� ��� ��� ��� ���

STH �� �.�� Grey cast iron ��� �� ��� ��� ��� ���

STC �� �.�� Grey cast iron ��� �� ��� ��� ��� ���

STA �� �.�� Aluminum ��� �� – ��� ���

STKD �� �.�� Plastic    �� �� ��� ��� ��� ���
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Selection of Current collector

Application conditions Graphite 
carbon

Met.–Impr. 
carbon

Metal carbon Brass(2) Bronze(1) Cast iron(1)

Dry indoor installations
or moisture-protected outdoor 
installations

Unprotected outdoor installations 
or covered steel duct systems –

Systems with corrosive 
environment – –

Systems with intensive 
corrosive environment – – –

Systems with aggressive 
environment – – – –

Application conditions Graphite 
carbon

Met.–Impr. 
carbon

Metal carbon Brass(2) Bronze(1) Cast iron(1)

High
traversing frequency – – –

Low
traversing frequency

Standard operation

– – –

High degree of soiling, e.g. coking 
plants – – – –

 

Chemical influences

The carbon brushes of the collectors are made with different materials.
They must be selected according to the different application conditions.

Operating conditions

Application temperatures depend on the respective conductor used (see table on page 6) 
Traversing speed max. 250 m/min.
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(1) Current collectors with increased corossion protection on request

Current collector

Type Max. load 
capacity A

Carbon brush Weight 
kg / m

Order no.

Material Dimensions Phase Ground conductor

insulated non-insulated

GSV � ��� Graphite carbon �� x ��� x �� �.�� ��� ��� ��� ��� ��� ���

GSV � / mi ��� Met.–Impr. carbon �� x ��� x �� �.�� ��� ��� ��� ��� ��� ���

GSV � / Smi ��� Met.–Impr. carbon �� x ��� x �� �.�� ��� ��� ��� ��� ��� ���

Type Max. load 
capacity A

Carbon brush Weight 
kg / m

Order no.

Material Dimensions Phase Ground conductor

insulated non-insulated

GSV � ��� Graphite carbon �� x ��� x �� �.�� ��� ��� ��� ��� ��� ���

GSV � / mi ��� Met.–Impr. carbon �� x ��� x �� �.�� ��� ��� ��� ��� ��� ���

GSV � / Nmi ��� Met.–Impr. carbon �� x ��� x �� �.�� ��� ��� ��� ��� ��� ���

GSV � / Smi ��� Met.–Impr. carbon ��� x ��� x �� ��.�� ��� ��� ��� ��� ��� ���

GSV � / Bz ��� Bronze �� x ��� x �� �.�� ��� ��� ��� ��� ��� ���

GSV � / Ms ��� Brass �� x ��� x �� �.�� ��� ��� ��� ��� ��� ���

GSV � / GG ��� Cast iron �� x ��� x �� �.�� ��� ��� ��� ��� ��� ���

GSV 1

Contact pressure is suitable for all installation arrangements: 60 N
Connection option for the cable:  M 8
Lift:  ± 55 mm
Wear height of standard carbon brushes: 11.5 mm
 Type "S": 18.0 mm  
Suitable conductor:  20 mm foot width

GSV 2

Contact pressure is suitable for all installation arrangements: 90 N
Connection option for the cable: M 12
Lift: ± 55 mm
Wear height of the carbon brushes 18.0 mm
Installation height GSV 2/N.: 220 ± 70 mm

85 Ph

120 PE

M12

105

~ 480

50 100

2
0

18
5

 ±
5

5 M8

3
5

~495

80 140

M12

113

2
6

5
 ±

5
5

M16

70 Ph

120 PE

4
0

3
0
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Current collector

Type Max. load 
capacity A

Carbon brush Weight 
kg / m

Order no.

Material Dimensions Phase Ground conductor

insulated non-insulated

GSV � ��� Graphite carbon ��� x ��� x �� ��.�� ��� ��� ��� ��� ��� ���

GSV � / mi ��� Metal impreg. carbon ��� x ��� x �� ��.�� ��� ��� ��� ��� ��� ���

GSV � / Nmi ��� Metal impreg. carbon ��� x ��� x �� ��.�� ��� ��� ��� ��� ��� ���

GSV � / Smi ��� Metal impreg. carbon ��� x ��� x �� ��.�� ��� ��� ��� ��� ��� ���

GSV � / Bz ��� Bronze �� x ��� x �� ��.�� ��� ��� ��� ��� ��� ���

GSV � / Ms ��� Brass �� x ��� x �� ��.�� ��� ��� ��� ��� ��� ���

GSV � / GG ��� Cast iron ��� x ��� x �� ��.�� ��� ��� ��� ��� ��� ���

Type Max. load 
capacity A

Carbon brush Weight 
kg / m

Order no.

Material Dimensions Phase Ground conductor

insulated non-insulated

GSV � ��� Graphite carbon ��� x ��� x �� ��.�� ��� ��� ��� ��� ��� ���

GSV � / mi ��� Metal impreg. carbon ��� x ��� x �� ��.�� ��� ��� ��� ��� ��� ���

GSV � / Nmi ��� Metal impreg. carbon ��� x ��� x �� ��.�� ��� ��� ��� ��� ��� ���

GSV � / Smi ��� Metal impreg. carbon ��� x ��� x �� ��.�� ��� ��� ��� ��� ��� ���

GSV � / Bz ��� Bronze �� x ��� �� ��.�� ��� ��� ��� ��� ��� ���

GSV � / Ms ��� Brass �� x ��� x �� ��.�� ��� ��� ��� ��� ��� ���

GSV � / GG ��� Cast iron ��� x ��� x �� ��.�� ��� ��� ��� ��� ��� ���

GSV 4

Contact pressure is suitable for all installation arrangements: 120 N
Connection option for the cable: M 12
Lift: ± 70 mm
Wear height of the carbon brushes 18 mm

Installation height for GSV4/N.: 250 ± 70 mm

GSV 8

Contact pressure is suitable for all installation arrangements: 140 N
Connection option for the cable: M 12
Lift: ± 70 mm
Wear height of the carbon brushes 18 mm
Installation height for GSV8/N.: 270 ± 70 mm

Current collectors with increased corrosion protection on request
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0
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Current collector

Type Max. load 
capacity A

Carbon brush Weight 
kg / m

Order no.

Material Dimensions Phase Ground conductor

insulated non-insulated

DVD ��� Graphite carbon �� x �� �.�� ��� ��� ��� ��� ��� ���

DVD(�) 
galvanizing plant ��� Metal graphite �� x �� �.�� ��� ��� ��� ��� –

Type Max. load 
capacity A

Carbon brush Weight 
kg / m

Order no.

Material Dimensions Phase Ground 
conductor

SO ��� Metal graphite ��� x �� x �� �.�� ��� ��� ��� ���

SO ��� Metal graphite ��� x �� x �� �.�� ��� ��� ��� ���

Type Max. load 
capacity A

Carbon brush Weight 
kg / m

Order no.

Material Dimensions Phase Ground
conductor

BVS / � ��� Metal impreg. carbon �� x �� x �� �.�� ��� ��� –

BVS / � ��� Metal impreg. carbon �� x �� x �� �.�� – ��� ���

BVS / � ��� Metal graphite �� x �� x �� �.�� ��� ��� –

Type DVD for conductors with 20 mm foot width

Contact pressure: 50 N
Connection option for the cable: M 8
Lift: ± 40 mm
Wear height of the carbon brushes 10 mm

Type SO for enclosed steel duct systems 

Contact pressure: 25 N
Connecting option for the cable: M 10
Lift: + 50/- 35 mm
Wear height of the carbon brushes 15 mm

Type BVS for enclosed steel duct systems

Wear height of  
the carbon brushes 20 mm

Wear height of  
the carbon brushes 25 mm

Towing arm required DIN EN 10210–2 or DIN EN 10219–2 (� 42.5)
(1) Zinc coating shop version, all steel parts vortex sintered
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Current collector

Type Max. load 
capacity A

Carbon brush Weight 
kg / m

Order no.

Material Dimensions Phase Ground 
conductor

KSKS � / ��� ��� Metal impreg. carbon �� x ��� x �� ��.�� ��� ��� ��� ���

KSKS � / ��� ��� Metal impreg. carbon �� x ��� x �� ��.�� ��� ��� ��� ���

KSKS � / ���� ��� Metal impreg. carbon �� x ��� x �� ��.�� ��� ��� ��� ���

KSKS � / ��� ��� � Metal impreg. carbon � x �� x ��� x �� ��.�� ��� ��� ��� ���

KSKS � / ��� ��� � Metal impreg. carbon � x �� x ��� x �� ��.�� ��� ��� ��� ���

KSKS � / ���� ��� � Metal impreg. carbon � x �� x ��� x �� ��.�� ��� ��� ��� ���

Dimension C Dimension A

min. normal max.

��� ��� ��� ���

��� ��� ��� ����

���� ��� ��� ����

KSKS - Current collector for offset compensation
Wear height of the carbon brushes 14 mm
Lateral installation is not permitted.
Use of special connecting material is required (on request).

Please specify the "C"  dimension when ordering.
The following dimensions are calculated based on the 
different lengths of brush holder rods:

���

A

ø ��

ø ��

��� Ph

��� PE

C
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Spare parts for Current collector GSV

Position Article Order no.
GSV 1

Order no.
GSV 2

Order no.
GSV 4

Order no.
GSV 8

� Spring housing, complete Standard ��� ��� ��� ��� ��� ��� ��� ���

� Lever � set, complete Standard ��� ��� ��� ��� ��� ��� ��� ���

� Carbon holder, complete Standard ��� ��� ��� ��� ��� ��� ��� ���

Carbon holder, complete S version ��� ��� ��� ��� ��� ��� ��� ���

� Carbon brush, graphite ��� ��� ��� ��� ��� ��� ��� ���

Carbon brush, graphite S version ��� ��� ��� ��� ��� ��� ��� ���

Carbon brush, metal impreg. ��� ��� ��� ��� ��� ��� ��� ���

Carbon brush, metal impreg.  S version ��� ��� ��� ��� ��� ��� ��� ���

� Collector shoe bronze ��� ��� ��� ��� ��� ��� ��� ���

Collector shoe brass ��� ��� ��� ��� ��� ��� ��� ���

Collector shoe cast iron – ��� ��� ��� ��� ��� ���

� � set Cu braid ��� ��� ��� ��� ��� ��� ��� ���

� Insulator phase ��� ��� ��� ��� ��� ��� ��� ���

Insulator phase for  N version – ��� ��� ��� ��� ��� ���

Insulator PE ��� ��� ��� ��� ��� ��� ��� ���

Insulator PE for   N version – ��� ��� ��� ��� ��� ���

� Base plate phase  (+ N version) ��� ��� ��� ��� ��� ��� ��� ���

Base plate PE insulated  (+ N version) ��� ��� ��� ��� ��� ��� ��� ���

Base plate PE non-insulated ��� ��� ��� ��� ��� ��� ��� ���

Base plate PE insulated for  N version – ��� ��� ��� ��� ��� ���

� Swing – – – ��� ���

1) Spring housing

6) Cu braid5) Collector shoe (GG)

2) Lever

7) Insulator

3) Carbon holder

8) Base plate

4) Carbon brush

9) Swing

5) Collector shoe (Bz/Ms)

Spare parts vortex sintered on request
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Spare parts for Current collector DVD

Position Article Order no.

� Base plate, Standard ��� ���

� Base plate, vortex sintered ��� ���

� Bracket, Standard ��� ���

� Bracket, vortex sintered ��� ���

� Lever, Standard ��� ���

� Lever, vortex sintered ��� ���

� Lever, Standard ��� ���

� Lever, vortex sintered ��� ���

� Clamp, Standard phase ��� ���

� Clamp, vortex sintered ��� ���

� Clamp, Standard PE ��� ���

� Clamp, vortex sintered ��� ���

� Cu braid, � set ��� ���

� Leg spring ��� ���

� Leg spring, (Zinc coating shop) ��� ���

� Brass spacer tube ��� ���

� Insulator phase ��� ���

� Insulator PE ��� ���

� Insulator, (Zinc coating shop) ��� ���

�� Triangular carbon, metal impreg. ��� ���

�� Triangular carbon MK (Zinc coating shop) ��� ���

�� Carbon fiber ��� ���

�� Carbon fiber (Zinc coating shop) ��� ���

�� Bolts ��� ���

�� Contact grease (��� ml for approx. ��� connections) ��� ���

Pos. 12 � 50 mm (not illustrated)
Pos. 14 (not illustrated)

11

8

4

13

2

7

1

5
9

6

13

3

10
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Spare parts for Current collector SO, BVS and KSKS

Position Article Max.  
load capacity  
A

Order no. 
Phase

Order no.
PE

� Carbon brush SO 120 103 310 ��� ���

� Carbon brush SO 180 105 735 ��� ���

� Cu braid 120 107 092 ��� ���

� Cu braid 180 107 096 ��� ���

� Carbon brush BVS 120 103 330 ��� ���

� Carbon brush BVS 180 105 951 –

� Carbon brush KSKS – 103 360 ��� ���

(Other spare parts on request)

1

2

SO

4

KSKSBVS

3
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Grounding and short circuiting equipment

Type max. short circuit current I
K
 1s in A Cu cable cross-section Weight kg Order no.

Grounding bridge ���� �� mm� �.��� ��� ���

4–pole grounding and short circuiting equipment in 
accordance with DIN EN 61230 (VDE 0683 Part 100)

Using the grounding and short circuiting equipment, the  
phase conductors are short-circuited or earthed to the ground con-
ductor in event of repairs. The grounding and short circuiting equip-
ment comprises connection terminals including connecting cable.

min. ��� min. ��� min. ���
clamp for PE-conductor

is marked blue

cl
a

m
p

in
g

 a
re

a

m
a

x.
 �

�

lenght  ��� mm

lenght ��� mm
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Conductor de-icing

De-icing for steel and aluminium-copperhead 
conductors and solid copper conductors

De-icing is recommended for outside installations and  
conductors in wet environments. De-icing is carried out using 
heating cables that are arranged on the conductor according to the 
illustration shown below.  
The heating cables are routed (pulled) in the copper guard tube  
when mounting the conductor.  
The connecting cables, etc. can be supplied or must be provided 
and connected by the customer. 
 
 

Warning!
Only switch on de-icing below a temperature of +5°C

Installation (and retro-fitting) is also possible on conductors which 
have already been installed, as the copper tube is fixed using 
galvanized spring clamps. Rigid and expansion joints are bridged 
according to the illustration.
The heating cable ends are connected to insulated connection termi-
nals.  
Cover the joint of the copper tubes using spring clamps.

Conductor de-icing is individually engineered for each conductor system. Please send your enquiry.

We supply the following:
– Correct type of heating cable
– Copper protection tube
– Spring clamps
– Glass fabric hose for expansion joints
– Connection terminals
– Material for connection ends (cable shoes etc.)
– Heating line controller

Material for 
connection ends

Rigid joint
(Cu tube bent in this 
area)

Glass fabric hose 
for bridging  
expansion joints..Feeder clamp

Heating wire clamp330

~60

Heating lineCu tube
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Selection of heating cable type.

The heating cable has to be selected so that the heating capacity is 
between 30 and 45 W/m. 
With longer heating lengths than are shown in the diagram, the total 
length must be divided into one or more heating sections.
With smaller heating lengths, current should be fed with respec-
tively lower secondary voltage via a transformer.
With greater voltages, specially insulated heating wires can be used 
(on request)

Conductor de-icing

U2

R · L2

Resistance value
Design of heating cable:  
Resistance wires made from CrNi (multi-
wire) Heating cable insulation made from 
PTFE (Teflon) 
Nickel-plated braided copper 
Outer jacket made from PTFE insulation 
Outer diameter: 3.7 mm–4.3 mm

Heating cable: H 0.01   → 0.01 Ohm/m
Heating cable: H 0.15   → 0.15 Ohm/m
Heating cable: H 0.20   → 0.20 Ohm/m
Heating cable: H 0.32   → 0.32 Ohm/m
Heating cable: H 0.38   → 0.38 Ohm/m
Heating cable: H 0.48   → 0.48 Ohm/m
Heating cable: H 0.60   → 0.60 Ohm/m
Heating cable: H 0.70   → 0.70 Ohm/m
Heating cable: H 0.81   → 0.81 Ohm/m
Heating cable: H 1.00   → 1.00 Ohm/m
Heating cable: H 1.44   → 1.44 Ohm/m
Heating cable: H 2.00   → 2.00 Ohm/m
Heating cable: H 3.00   → 3.00 Ohm/m

(Deviation ± 2.5%)
Outer diameter: approx. 4 mm 
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Besides center current feed, end current feed is also possible if the heating capacity is between 30–45 W/m.
With other operating voltages as 230V / 400 V mentioned above, de-icing must be calculated for each individual installation.

In order to calculate de-icing, the following information is required:  – System length [L]  
 – Operating voltage [U]
 – Conductor type [F45/...; A35/...]

Example: Center current feed (3–conductors + PE)

Example: Conductor de-icing with several heating sections (3-conductors + PE)

Conductor de-icing 

L� L� L�

L�

L�

L�

heating control

Rail lenght L

PE

L� L� L�

L�

L�

L�

PE

L� L� L�

heating control �
heating control �

heating area � heating area �

Rail lenght L

Legend:

Conductor system

heating conductor

heating conductor feed

Thermistor bridge
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Questionnaire

Company: ____________________________________  Date: _______________________________________

Tel.: ________________________________________  Fax: _______________________________________

e-Mail: ______________________________________  Website: ____________________________________

1. Number of conductor system installations: __________________________________________________________

2.  Type of crane or device which is to be supplied: _______________________________________________________

3. Operating voltage:  _____Volt Phases:  _____ Frequency:  ____ Hz

 Three-phase current:  Alternating current:    Direct current: 

4. Track length: ____________________________________________________________________________

5.  Number of phase conductors:  _____ N:  __________  Control:  __________  Ground: _______

6. Mounting position of conductor system:

  Conductor line and current collector in horizontal position         Conductor line laterally mounted / current collector laterally mounted 

 Others: ______________

7. Number of cranes or pieces of equipment on conductor installation: __________________________________________

8. Indoor installation:  Outdoor installation: 

9. Special operating conditions (humidity, dust, chemicals, etc.) 

10. Ambient temperature:  __________°C min. _________  °C max.

11. Building expansion joint:____________ St. min. ____________ max. rotation

12. Position and number of feeds(1): ________________________________________________________________

13. Position and number of isolated sections (e.g. for repair work)(1): ____________________________________________

14. How are the conductor systems laid out? ___________________________________________________________

15. Travel speed when moving slowly: _____________  in curves: _______    at transfers: ________________

16. Power consumption of the individual consumer loads: __________________________________________________
 (Use the chart below.)

17. Max. voltage drop of the conductor feed to the current collector when considering the start-up currents: 

 3%  or  _____% related to the nominal current.

Mark motors which could be in operation simultaneously with *.

Mark motors which could be started simultaneously with ∆.

Additional information: __________________________________________________________________________

_______________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________

 Signature ________________________

Motor specification

Crane / equipment 1 Crane / equipment 2

Capac-
ity  kW

Nominal current Start-up current Drive 
type(2)

Capac-
ity  kW

Nominal current Start-up current Drive 
type(2)

A cos �N % ED A cos �A A cos �N % ED A cos �A

Main hoist

Aux. hoist

Travel motor

Trolley motor

(1) Sketches for processing the offer required
(2) Enter drive type: K for squirrel cage, S for slip-ring, F for frequency controlled motor
We reserve all rights to make alterations in the interests of further development.
Please copy and fax the questionnaire.
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Paul Vahle GmbH & Co. KG 
Westicker Str. 52 

59174 Kamen 
Germany

+49 2307 7040 
info@vahle.com

vahle.com

You can find your local contact at:
vahle.com/contact
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