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The CPV gear unit is a 2 stage planetary gear with a parallel first stage and is flanged 
directly to the ball mill. 

The pinion of the parallel stage is connected through a membran coupling to the 
motor. The wheel gear of the parallel stage is rigidly connected to the sun pinion of 
the first planetary stage. 

The sun pinion drives the three planet wheels of the first stage. The journal pins of 
these planet wheels are shrunk fit to the planet carrier of the first stage, where by 
latter is rigidly connected with the mill side flange. 

The internal toothed annulus of the first stage is rigidly coupled with the sun pinion of 
the second stage. Latter drives the three planet wheels of the second stage. The 
second stage planet pins are rigidly shrunk fit in the planet carrier, which, as a 
stationary gear part, is supported on the foundation via a torque lever system. 

The internal toothed annulus of the second stage is rigidly coupled with the mill flange. 
The rotating casing part is built on to the second stage annulus. 

2.1 Toothing 
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The gears of the parallel stage, the planets and the sun pinion are made of alloy steel. 
Teeth: spur gear type. 

The stationary casing part is supported in the rotating casing. 

With the present concept a power split up is obtained, that is to say, approx. 15% of 
the power will be directly transmitted from the first stage via the journal pins of the 
planet wheels to the mill flange, the remaining power of approx. 85% will flow through 
the second stage. 

I 

2. Gear Execution 

The tooth flanks are case hardened according to the renowned "CARBOMAAGB" 
principle and ground with the necessary longitudinal and profile corrections. 

The internal toothed annulus are made of heat treatable steel and are precision cut. 
(MAAG cutting method). 

Toothing is calculated according to the MAAG criteria. 
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All bearings are of the antifriction type with a calculated life span of 100'000 hours. 

With the selected planet carrier design and the use of self-aligning antifriction type 
bearings for the support of the planets an unobjectionable tooth pattern is obtained. 

2.3 Planet carrier 

The first stage planet carrier is of a milling steel plate and that one of the second 
stage of welded design. The bores for the planet journal pins are geometrical 
accurately positioned. 

2.4 Casing 

The rotating casing part is of welded design. This part is rigidly connected with the 
mill. The second stage internal toothed annulus is an integral part of the rotating 
casing. 

2.5 Sealings 

Entry of cement dust is not possible due to the small sealing surfaces. 

1 3. Torque Levering Svstern 

The occurence of a reactional torque will be diverted via a double levering system, 
fixed to the stationary casing part. The reactional forces are directed to a transversely 
positioned quill shaft by the means of two vertical bars with ball pivots. The quill shaft 
itself is spherically supported in a casing which is rigidly connected with the 

1 foundation. 

This configuration of the torque levering system allows the reaction free absorption of 
tumbling movements (therrnical, mechanical) of the mill flange. 

4. Lubrication- and Surveillance Unit 

41 Toothing and bearings are lubricated by a separate lubrication and surveillance unit. 

These system can be installed independent the gearbox and irrespective of level. 

The used lubricant is of so called the SHC oil Type. 
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I Revision 

The CPV-Gear and the electric motors (main- and auxiliary drive) are connected by 
the means of a flexible type coupling which can absorb all occuring deviations. 

6. CPV-Drive Svstem Efficiencv 

The CPV-drive system efficiency is 99,1% (+I- 0,1%) and is based on experience 
values obtained from similar gears on the one hand and by measurements. (see 
MAAG pamphlet entitled: "Efficiency test on the large planetary gear of a central ball 
mill drive"). 

7. Auxiliary Drive 

I The three stage auxiliary drive system is mounted on the torque levering system. The 
pinion of the third stage, which is meshing with the wheel or the parallel stage, is 

I connected with a overrun clutch coupling. The clutch coupling allows the automatic 
engagement and disengagement of the auxiliary drive. 

The other elements, as electric motor, hydraulic coupling and brakes are rigidly 
mounted to the foundation with an common frame. 

/ 1 ( 8. Water- and Air injection 

If there is a need to inject air and water into the mill, the fluids are brought into the mill 
via tubes which are located in the center of the sun pinion of the first planetary stage. 
The tubes turn at the same speed as the mill, therefore the sealing elements are on 
the outside of the gearbox. 

1 9. Assemblv 

The CPV-planetary gearbox is a closed unit by itself and does not imply special 
alignment with the mill. Therefore it can be fixed to the mill flange in a short time. 

Since the gear is not rigidly fixed to the foundation, a possible occurance of the 
foundation lowering as well as tumbling movements of the mill, bears no impact on the 

HI tooth load pattern of the gear. 
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MAAG pays special attention to quality and quality assurance. 

Our quality assurance system is based on ISO-standard 9001 requirements and was 
certified by DET NORSKE VERITAS. This way the client obtains the assurance of 
receiving a qualitative excellent product, executed conform to the requirements. 

11. Schematic of aear drive 

See drawing 777.001 7.01 

12. Outer dimensional drawing 

See drawing 777.001 5.01 

b e ~ 1 )  13. Schematical Lubrication svstem drawing 

See drawing 777.001 6.02 
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