
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                           
 
      
                                                       
                                            
              
 

 Figure 44  Construction of a telescopic brush                         Figure 45  Telescopic brush for wet operation 
 
Construction and mode of operation  
 
Telescopic brushes for wet operation  
 
The telescopic brush has been designed to give good transfer of current to the slipring despite the presence of 
an oil-film. The wire tips of the brush inserts are forced into contact with the case-hardened slipring with a high 
specific pressure giving a good electrical contact. 
 
The outer brush scrapes the oil from the slipring. The outer and inner brushes have different natural frequencies 
in order to ensure good contact in the case of vibration as only one brush at a time can be in resonance. This 
increases the life of the brushes. 
 
Provided the telescopic brushes are fitted correctly, years of trouble-free service are assured. 
 
Figure 44 illustrates a telescopic brush for wet operation. There are two brushes arranged concentrically and 
each is connected to the terminal by a separate flexible lead. Each brush is preloaded by own spring. The stem 
is a one-piece plastic moulding around the threaded body. An insulating cap covers the terminal. 
 
Telescopic brushes are available in various types to suit all requirements. Long and dummy brushes are 
available in lengths between 30 and 100mm (in 10mm steps). They can be shortened by the customer to the 
required depth of installation. 
 
Brushes of standard length have a longer life expectancy than the long versions because they are less prone to 
vibration. 
 
Worm brush inserts are easily changed. The wear tolerance is given in the operating instructions. 
 
For less severe operation conditions with the smallest clutches (2LD1 310, 2LD1 320) a type of brush is used 
which has only one insert instead of two. 
 
Slipring velocities of up to 20 m/s are permissible when the brush is carrying current. 
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Above 10 m/s, and in addition to the current carrying brush, a “dummy” brush must also be fitted. It should also 
be fitted for velocities below 10 m/s if the slipring is constantly carrying current. Dummy brushes are not 
connected to the electrical supply. 
 
Dummy brushes for wet operation 
 
Dummy brushes are identical in construction to 
telescopic brushes; the only difference is the omission 
of the cable lug at the top of the stem and the second 
hexagon nut and lock washer for securing the lug. The 
plain insulating cap fits tightly around the stem. 
 

 
                Figure 46  Dummy brush with insulating cap  
 
Shortening long brushes  
 
Remove the nuts, take out the brush insert and gently tap out the spacer tube. 
 
The guide sleeve is pressed into the body and must not be removed. It must be shortened at the open end. 
 
The terminal stud and spacer tube also have to be shortened by the same amount. 
 
Example: 
If the depth of installation of a 90 mm current supply brush is to be reduced to l=85 mm, the guide sleeve, 
spacer tube and terminal stud must be shortened by 5 mm. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Figure 47  Current supply brush, extended type                        Figure 48  Construction of a brush for dry operation 
 
Brushes for dry operation  
 
Current supply brushes for dry operation have a carbon insert. In order to ensure satisfactory operation, the 
brush and slipring must be kept completely free of oil and grease. Both standard length and extended versions 
of brushes are available and there are different types to suit all applications. 
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Dummy brushes are not required for dry operating conditions. 
 
The design of a brush for dry operation is shown in Figure 48. There is a central carbon brush connected to the 
terminal by a flexible lead. A spring produces the necessary pressure. The stem is a on-piece plastic moulding 
around the threaded body. An insulation cap protects the terminal. 
 
Worn brush inserts are easy to change. The permissible amount of wear is given in the operating instructions. 
 
Design notes and installation  
 
The recommended brushes should be used in order to guarantee good current transfer to the slipring. 
 
1 Slipring velocities 
 
1.1 Wet operation 
  
 Slipring velocities up to 20 m/s are permissible when brush is carrying current. Above 10 m/s, and in 
 addition to the current carrying brush, a dummy brush must also be fitted. 
 
 A dummy brush should also be fitted for lower slipring velocities if the slipring is constantly carrying 
 current. 
 
 Ordinary brushes and dummy brushes can only be distinguished externally by the different insulating 
 caps. The dummy brush can be positioned before or after the current supply brush. 
 
 Dummy brushes are NOT connected to the electrical s upply.  
 
 Slipring velocities of up to 70 m/s are permissible when the clutch is not engaged. This may occur in  
 some gearboxes where back-driving speeds create the high slipring velocities. 
 
1.2 Dry operation 
 
 Higher slipring velocities are possible for dry operation provided the brushes and slipring are kept  
 completely free of oil and grease. 
 
 Dummy brushes are not required in dry operating conditions. 
 
2 Lubrication for wet operation 
 
 In gearboxes, the oil splash or mist provides adequate lubrication for the brushes. 
 
 The slipring must not dip into oil. 
 
 Excessive lubrication causes a build-up of oil in front of the brush, which tends to lift it and causes wear  
 to increase. 
 
3 Correct installation with vibration-free operating conditions is essential for long life. If the bodies are not 
 screwed directly into the machine housing they must be supported by solid brackets rigid enough to give 
 vibration-free operation. 
 
4 The recommended depth of installation “l” must be adhered to with a tolerance of + 1mm. If the  
 dimension is exceeded, the brush pressure will be insufficient and arcing will occur with subsequent  
 pitting of the slipring. The maximum tolerances for mounting position are shown in Figure 49. 
 
5 Brushes of standard depth of installation (14 and 22mm) can be expected to have a longer life than the 
 extended types which are more prone to vibration. 
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6 The brushes must be connected to the positive pole of the supply. The life of the brushes and sliprings  
 will be reduced substantially if they are connected to the negative pole. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 Figure 49  Fitting tolerances                                                     Figure 50  Brush inserts 
 
7 The brushes should not be fitted in the oil sump because of the danger of short-circuits caused by 

metal particles in the oil. Also, due to unavoidable shrinkage of the plastic on the body, leaks can 
develop in the course of time. 

 
8 The customer can obtain any desired insertion length by shortening a longer brush (see relevant 
 paragraph). 
 
Brush inserts for wet and dry operation  
 
The inserts of the current supply brushes are subject to wear and are readily available as spares. They are not 
supplied with the body. 
 
Wet operation 
 
The brush inserts for wet operation are colour-coded. To eliminate any incorrect assembly, use same colour 
code as on the body. 
 
Wear indication 
Brushes with a wear indication contact can be supplied. The contact on the brush can be used for the control of 
machine as soon as the limit of wear on the brush has been reached. 
 
Dry operation 
 
The brush inserts for dry operation can not be incorrectly assembled. They are therefore not colour-coded. 
 
Round inserts have now replaced the earlier square type and the two are not interchangeable. The complete 
brush assembly must be replaced. 
 
 
 
 



Current supply brushes Dummy brushes  
3 ) Brush inserts

Depth of ZF type Order No Weight Colour ZF type Order No Weight Colour ZF type Order No Weight

instal- g code g code g

lation
l mm

Wet operation
14 1) SK 4 2LX2 060-0AA 32 Green - - - - SK 4 E 2LX2 080-0AA 6

14 1) TSK 6/16 2LX2 061-0AA 40 Yellow TBK 6/16 2LX2 071-0AA 40 Yellow TSK 6/16 E 2LX2 081-0AA 7

22 1) TSN 6/16 2LX2 062-0AB 44 Yellow TBN 6/16 2LX 0072-0AB 44 Yellow TSN 6/16 E 2LX2 082-0AB 10

30 TSL 6/16 2LX2 063-0AC 55 Yellow TBL 6/16 2LX2 073-0AC 55 Yellow TSL 6/16 E 2LX2 083-0AC 15

40 2LX2 063-0AD 59 2LX2 073-0AD 59 2LX2 083-0AD 15

50 2LX2 063-0AE 64 2LX2 073-0AE 64 2LX2 083-0AE 15

60 2LX2 063-0AF 70 2LX2 073-0AF 70 2LX2 083-0AF 18

70 2LX2 063-0AG 74 2LX2 073-0AG 74 2LX2 083-0AG 18

80 2LX2 063-0AH 79 2LX2 073-0AH 79 2LX2 083-0AH 18

90 2LX2 063-0AJ 82 2LX2 073-0AJ 82 2LX2 083-0AJ 18

100 2)
2LX2 063-0AK 85 2LX2 073-0AK 85 2LX2 083-0AK 22

22 1) TSN 8 2LX2 064-0AB 54 Red TBN 8 2LX2 074-0AB 54 Red TSN 8 E 2LX2 084-0AB 12

30 TSL 8 2LX2 065-0AC 65 Red TBL 8 2LX2 075-0AC 65 Red TSL 8 E 2LX2 085-0AC 15

40 2LX2 065-0AD 71 2LX2 075-0AD 71 2LX2 085-0AD 15

50 2LX2 065-0AE 75 2LX2 075-0AE 75 2LX2 085-0AE 15

60 2LX2 065-0AF 80 2LX2 075-0AF 80 2LX2 085-0AF 18

70 2LX2 065-0AG 82 2LX2 075-0AG 82 2LX2 085-0AG 18

80 2LX2 065-0AH 88 2LX2 075-0AH 88 2LX2 085-0AH 18

90 2LX2 065-0AJ 92 2LX2 075-0AJ 92 2LX2 085-0AJ 18

100 2)
2LX2 065-0AK 96 2LX2 075-0AK 96 2LX2 085-0AK 22

With contact for wear monitoring
22 TSN V 2LX2 066-0AB 69 Red - - - - TSN 8 VE 2LX2 086-0AB 20
Dry operation
14 1)

STK 4 R 2LX2 060-0BA 34 - - - - - STK 4 ER 2LX2 080-0BA 6

14 1)
STK 6/16 R 2LX2 061-0BA 41 - - - - - STK 6/16 ER 2LX2 081-0BA 6

22 1) STN 6/16 R 2LX2 062-0BB 47 - STN 6/16 ER 2LX2 082-0BB 6

30 STL 6/16 R 2LX2 063-0BC 75 - - - - - STL 6/16 ER 2LX2 083-0BC 9

40 2LX2 063-0BD 78 2LX2 083-0BD 9

50 2LX2 063-0BE 81 2LX2 083-0BE 9

60 2LX2 063-0BF 84 2LX2 083-0BF 12

70 2LX2 063-0BG 87 2LX2 083-0BG 12

80 2LX2 063-0BH 90 2LX2 083-0BH 12

90 2LX2 063-0BJ 93 2LX2 083-0BJ 12

100 2)
2LX2 063-0BK 96 2LX2 083-0BK 16

22 1)
STN 8 R 2LX2 064-0BB 55 - - - - - STN 8 ER 2LX2 084-0BB 5

30 STL 8 R 2LX2 065-0BC 60 - - - - - STL 8 ER 2LX2 085-0BC 9

40 2LX2 065-0BD 65 2LX2 085-0BD 9

50 2LX2 065-0BE 71 2LX2 085-0BE 9

60 2LX2 065-0BF 78 2LX2 085-0BF 12

70 2LX2 065-0BG 84 2LX2 085-0BG 12

80 2LX2 065-0BH 91 2LX2 085-0BH 12

90 2LX2 065-0BJ 98 2LX2 085-0BJ 12

100 2) 2LX2 065-0BK 105 2LX2 085-0BK 16

1) Depth of installation 14 and 22 mm are preferred: they are stock items

2) In urgent cases this brush insert should be ordered and shortenend by the customer to the required length

3) Only necessary if the slpring velocity is more than 10 m/s when energized or if the clutch is almost energized
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Selection and 
ordering data  
 
 
 
 
 
 
 
                             Figure 51  Current supply brush removed         Figure 52  Current supply brush fitted to clutch 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Insertion Dimensions For

length splipring-type

toothed clutches two-piece internally-sprung

l a b c d d1 d2 d3 s with solid armature armature

Wet operation
14 47 40 8 4 12 M 14 x 1.5 - 17 2LD1 320 and 2LD1 340 2LD1 310 to 2LD1 320
14 47 40 8 6 14 M 16 x 1.5 - 19 2LD1 410, 2LD2 420 2LD1 350 and

22 56 52 10 6 14 M 16 x 1.5 - 19 and 2LD1 435 2LD2 410 to 2LD2 425

30 56 52 10 6 14 M 16 x 1.5 9.5 19

40

50

60

70

80

90

100

22 56 52 10 8 15 M 18 x 1.5 - 22 2LD1 540 and above 2LD1 540 and above

and and

30 56 52 10 8 15 M 18 x 1.5 9.5 22 2LD2 460 and above 2LD2 450 and above

40 and and
50 2LD3 460 and above 2LD3 450 and above

60

70

80

90

100

With contact for wear monitoring
22 56 52 10 8 15 M 18 x 1.5 - 22

Dry operation
14 47 40 8 4 12 M 14 x 1.5 - 17 2LD1 320 and 2LD1 340 2LD1 310 to 2LD1 320

14 47 40 8 6 14 M 16 x 1.5 - 19 2LD1 410, 2DL2 420 2LD1 350 and

22 56 52 10 6 14 M 16 x 1.5 - 19 and 2LD3 435 2LD2 410 to 2LD2 425

30 56 52 10 6 14 M 16 x 1.5 9.5 19
40

50

60

70

80

90

100

22 56 52 10 8 15 M 18 x 1.5 - 22 2LD1 540 and above 2LD1 540 and above

and and

30 56 52 10 8 15 M 18 x 1.5 9.5 22 2LD2 460 and above 2LD2 450 and above

40 and and

50 2LD3 460 and above 2LD3 450 and above

60

70

80
90

100
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Dimensions 
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