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Variable Displacement Hydraulic Piston Pump/MotorThe variable displacement piston pump
(also known as an axial piston pump or a bent-axis piston pump) is used to convert hydraulic
flow in to mechanical energy Jun 14, 2018 · Uploaded by Predictive Engineering

Fundamentals of Hydraulic Motors | Power & MotionA fixed-displacement motor provides
constant torque. Controlling the amount of input flow into the motor varies the speed. A variable-
displacement motor The Basics Of Variable Displacement Pump Controls - CrossCoSep 2,
2016 — The swash plate of the pump is operated with a heavy spring and a piston. When the
prime mover, electric motor, or another device, turns the 
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/bosch-rexroth-a8vo80lr3ds-60-a4fo28-31r-bearing/
/bosch-rexroth-a8vo80lr3ds-60-a4fo28-31r-bearing/
/bosch-rexroth-a8vo80lr3ds-60-a4fo28-31r-bearing/
/bosch-rexroth-a8vo80sr3-60r1-nzg05k04-k-bearing/
/bosch-rexroth-a8vo80sr3-60r1-nzg05k04-k-bearing/
/bosch-rexroth-a8vo80sr3-60r1-nzg05k04-k-bearing/
/bosch-rexroth-a8vo80sr3-60r1-nzg05k04-k-bearing/
/bosch-rexroth-a8vo28sr3-60r3-nzg05k01-bearing/
/bosch-rexroth-a8vo28sr3-60r3-nzg05k01-bearing/
/bosch-rexroth-a8vo28sr3-60r3-nzg05k01-bearing/
/bosch-rexroth-a8vo28sr3-60r3-nzg05k01-bearing/
/bosch-rexroth-a8vo140la1kh2-63r1-nzg05f014-k-bearing/
/bosch-rexroth-a8vo140la1kh2-63r1-nzg05f014-k-bearing/
/bosch-rexroth-a8vo140la1kh2-63r1-nzg05f014-k-bearing/
/bosch-rexroth-a8vo140la1kh2-63r1-nzg05f014-k-bearing/
/bosch-rexroth-a8vo107la1ks-61r1-nsn05f070-s-bearing/
/bosch-rexroth-a8vo107la1ks-61r1-nsn05f070-s-bearing/
/bosch-rexroth-a8vo107la1ks-61r1-nsn05f070-s-bearing/
/bosch-rexroth-a8vo107la1ks-61r1-nsn05f070-s-bearing/
/bosch-rexroth-a8vo160lgkh2-60r1-nzg05k42-bearing/
/bosch-rexroth-a8vo160lgkh2-60r1-nzg05k42-bearing/
/bosch-rexroth-a8vo160lgkh2-60r1-nzg05k42-bearing/
/bosch-rexroth-a8vo160lgkh2-60r1-nzg05k42-bearing/
/bosch-rexroth-a8vo107sr3-60r1-pzg05k07-bearing/
/bosch-rexroth-a8vo107sr3-60r1-pzg05k07-bearing/
/bosch-rexroth-a8vo107sr3-60r1-pzg05k07-bearing/
/bosch-rexroth-a8vo107sr3-60r1-pzg05k07-bearing/
/bosch-rexroth-a8vo160la1h2-60r1-nzg05k82-bearing/
/bosch-rexroth-a8vo160la1h2-60r1-nzg05k82-bearing/
/bosch-rexroth-a8vo160la1h2-60r1-nzg05k82-bearing/
/bosch-rexroth-a8vo160la1h2-60r1-nzg05k82-bearing/
/bosch-rexroth-a8vo28sr3z-60r3-nzg05k011-bearing/
/bosch-rexroth-a8vo28sr3z-60r3-nzg05k011-bearing/
/bosch-rexroth-a8vo28sr3z-60r3-nzg05k011-bearing/
/bosch-rexroth-a8vo28sr3z-60r3-nzg05k011-bearing/
/bosch-rexroth-a8vo80lr3es-60r1-nzg05k02-bearing/
/bosch-rexroth-a8vo80lr3es-60r1-nzg05k02-bearing/
/bosch-rexroth-a8vo80lr3es-60r1-nzg05k02-bearing/
/bosch-rexroth-a8vo80lr3es-60r1-nzg05k02-bearing/


A8VO160
LA1DH2-6
0R1-NZG
05K14-K

 -  -  -  - 3.543 Inch
| 90 Mill

 -  -  -

A8VO55S
R-61R1-N
ZG05F01

1

 -  -  -  -  -  -  -  -

A8VO80L
R3CH2-60
R1-PZG0

5K07

 -  -  - 1.594 Inch
| 40.5 Mi

 -  -  -  -

A8VO107
LG1DS-60
R1-NZG0

5K02

 -  -  - 0.875 Inch
| 22.225

 -  -  -  -

A8VO80L
A0K/63R1
-NZG05K
000 *AN*

 -  -  - 19.25 Inch
| 488.95

9 Inch |
228.6 Milli

 -  -  -

A8VO80L
A1KH1-61
R1-NZG0

5F004

 -  -  -  -  -  -  -  -

A8VO55L
A1H2/61R
1-NZG05
K130-K

 -  -  - 1 Inch |
25.4

Millim

1.379 Inch
| 35.027

 -  -  -

A8VO160
LA1KH1-6
0R1-NSG

05K04

 -  -  -  -  -  -  -  -

A8VO80L
G1GH2-6
0R1-PZG

05K13

 -  -  -  -  -  -  -  -

A8VO80L
A1H2/63R
1+A4VG4
0DE4DT1/

32R

 -  -  -  -  -  -  -  -

A8VO80L
A1GH2-60
R1-NZG0

5K13

 -  -  -  -  -  -  -  -

A8VO200  -  -  - 2.5 Inch |  -  -  -  -
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/bosch-rexroth-a8vo160la1dh2-60r1-nzg05k14-k-bearing/
/bosch-rexroth-a8vo160la1dh2-60r1-nzg05k14-k-bearing/
/bosch-rexroth-a8vo160la1dh2-60r1-nzg05k14-k-bearing/
/bosch-rexroth-a8vo160la1dh2-60r1-nzg05k14-k-bearing/
/bosch-rexroth-a8vo55sr-61r1-nzg05f011-bearing/
/bosch-rexroth-a8vo55sr-61r1-nzg05f011-bearing/
/bosch-rexroth-a8vo55sr-61r1-nzg05f011-bearing/
/bosch-rexroth-a8vo55sr-61r1-nzg05f011-bearing/
/bosch-rexroth-a8vo80lr3ch2-60r1-pzg05k07-bearing/
/bosch-rexroth-a8vo80lr3ch2-60r1-pzg05k07-bearing/
/bosch-rexroth-a8vo80lr3ch2-60r1-pzg05k07-bearing/
/bosch-rexroth-a8vo80lr3ch2-60r1-pzg05k07-bearing/
/bosch-rexroth-a8vo107lg1ds-60r1-nzg05k02-bearing/
/bosch-rexroth-a8vo107lg1ds-60r1-nzg05k02-bearing/
/bosch-rexroth-a8vo107lg1ds-60r1-nzg05k02-bearing/
/bosch-rexroth-a8vo107lg1ds-60r1-nzg05k02-bearing/
/bosch-rexroth-a8vo80la0k-63r1-nzg05k000-an-bearing/
/bosch-rexroth-a8vo80la0k-63r1-nzg05k000-an-bearing/
/bosch-rexroth-a8vo80la0k-63r1-nzg05k000-an-bearing/
/bosch-rexroth-a8vo80la0k-63r1-nzg05k000-an-bearing/
/bosch-rexroth-a8vo80la1kh1-61r1-nzg05f004-bearing/
/bosch-rexroth-a8vo80la1kh1-61r1-nzg05f004-bearing/
/bosch-rexroth-a8vo80la1kh1-61r1-nzg05f004-bearing/
/bosch-rexroth-a8vo80la1kh1-61r1-nzg05f004-bearing/
/bosch-rexroth-a8vo55la1h2-61r1-nzg05k130-k-bearing/
/bosch-rexroth-a8vo55la1h2-61r1-nzg05k130-k-bearing/
/bosch-rexroth-a8vo55la1h2-61r1-nzg05k130-k-bearing/
/bosch-rexroth-a8vo55la1h2-61r1-nzg05k130-k-bearing/
/bosch-rexroth-a8vo160la1kh1-60r1-nsg05k04-bearing/
/bosch-rexroth-a8vo160la1kh1-60r1-nsg05k04-bearing/
/bosch-rexroth-a8vo160la1kh1-60r1-nsg05k04-bearing/
/bosch-rexroth-a8vo160la1kh1-60r1-nsg05k04-bearing/
/bosch-rexroth-a8vo80lg1gh2-60r1-pzg05k13-bearing/
/bosch-rexroth-a8vo80lg1gh2-60r1-pzg05k13-bearing/
/bosch-rexroth-a8vo80lg1gh2-60r1-pzg05k13-bearing/
/bosch-rexroth-a8vo80lg1gh2-60r1-pzg05k13-bearing/
/bosch-rexroth-a8vo80la1h2-63r1-a4vg40de4dt1-32r-bearing/
/bosch-rexroth-a8vo80la1h2-63r1-a4vg40de4dt1-32r-bearing/
/bosch-rexroth-a8vo80la1h2-63r1-a4vg40de4dt1-32r-bearing/
/bosch-rexroth-a8vo80la1h2-63r1-a4vg40de4dt1-32r-bearing/
/bosch-rexroth-a8vo80la1h2-63r1-a4vg40de4dt1-32r-bearing/
/bosch-rexroth-a8vo80la1gh2-60r1-nzg05k13-bearing/
/bosch-rexroth-a8vo80la1gh2-60r1-nzg05k13-bearing/
/bosch-rexroth-a8vo80la1gh2-60r1-nzg05k13-bearing/
/bosch-rexroth-a8vo80la1gh2-60r1-nzg05k13-bearing/
/bosch-rexroth-a8vo200la0kh3-63r1-nzg05f001-s-bearing/


LA0KH3/6
3R1-NZG
05F001-S

63.5 Mill

A8VO80/6
3R1-NZG
05K-S 27
022.9107

 -  -  -  -  -  -  -  -

A8VO80L
A1H2/63R
1+A4VG4
0DE4DT1/

32R

 -  -  - 5.512 Inch
| 140 Mil

 -  -  -  -

A8VO107
LA1KH1/6
0R1-NSG

05K04

 -  -  -  - 0.591 Inch
| 15 Mill

 -  -  -

A8VO107
LA1KH1-6
0R1-NSG

05K04

 -  -  -  -  -  -  -  -

A8VO140
LA1KH1/6
3R1-NZG
05F00X-S

 -  -  -  -  -  -  -  -

A8VO55L
AXHX-61
R1-NZG0
5K020-S

 -  - 30.00 mm 160.0000
mm

90.000
mm

 -  -  -

A8VO200
D2/63R1-
NZN05F0

01X-S

 -  -  -  -  -  -  -  -

A8VO80S
R-61R1-N
ZG05K3

 -  -  - 6.25 Inch |
158.75 M

2.75 Inch |
69.85 Mi

 -  -  -

A8VO107
LA1H2/63
R1+A4VG
56DE4DT

1/32R

 -  -  -  -  -  -  -  -

A8VO107
LA1KH3/6
3R1-NZG

05K07

 -  - 0.58 Inch |
14.732 M

0 Inch | 0
Millimete

0.938 Inch
| 23.825

 -  -  -

A8VO160
LA1KH1/6

 -  -  -  -  -  -  -  -
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/bosch-rexroth-a8vo200la0kh3-63r1-nzg05f001-s-bearing/
/bosch-rexroth-a8vo200la0kh3-63r1-nzg05f001-s-bearing/
/bosch-rexroth-a8vo200la0kh3-63r1-nzg05f001-s-bearing/
/bosch-rexroth-a8vo80-63r1-nzg05k-s-27022-9107-bearing/
/bosch-rexroth-a8vo80-63r1-nzg05k-s-27022-9107-bearing/
/bosch-rexroth-a8vo80-63r1-nzg05k-s-27022-9107-bearing/
/bosch-rexroth-a8vo80-63r1-nzg05k-s-27022-9107-bearing/
/bosch-rexroth-a8vo80la1h2-63r1-a4vg40de4dt1-32r-bearing/
/bosch-rexroth-a8vo80la1h2-63r1-a4vg40de4dt1-32r-bearing/
/bosch-rexroth-a8vo80la1h2-63r1-a4vg40de4dt1-32r-bearing/
/bosch-rexroth-a8vo80la1h2-63r1-a4vg40de4dt1-32r-bearing/
/bosch-rexroth-a8vo80la1h2-63r1-a4vg40de4dt1-32r-bearing/
/bosch-rexroth-a8vo107la1kh1-60r1-nsg05k04-bearing/
/bosch-rexroth-a8vo107la1kh1-60r1-nsg05k04-bearing/
/bosch-rexroth-a8vo107la1kh1-60r1-nsg05k04-bearing/
/bosch-rexroth-a8vo107la1kh1-60r1-nsg05k04-bearing/
/bosch-rexroth-a8vo107la1kh1-60r1-nsg05k04-bearing/
/bosch-rexroth-a8vo107la1kh1-60r1-nsg05k04-bearing/
/bosch-rexroth-a8vo107la1kh1-60r1-nsg05k04-bearing/
/bosch-rexroth-a8vo107la1kh1-60r1-nsg05k04-bearing/
/bosch-rexroth-a8vo140la1kh1-63r1-nzg05f00x-s-bearing/
/bosch-rexroth-a8vo140la1kh1-63r1-nzg05f00x-s-bearing/
/bosch-rexroth-a8vo140la1kh1-63r1-nzg05f00x-s-bearing/
/bosch-rexroth-a8vo140la1kh1-63r1-nzg05f00x-s-bearing/
/bosch-rexroth-a8vo55laxhx-61r1-nzg05k020-s-bearing/
/bosch-rexroth-a8vo55laxhx-61r1-nzg05k020-s-bearing/
/bosch-rexroth-a8vo55laxhx-61r1-nzg05k020-s-bearing/
/bosch-rexroth-a8vo55laxhx-61r1-nzg05k020-s-bearing/
/bosch-rexroth-a8vo200d2-63r1-nzn05f001x-s-bearing/
/bosch-rexroth-a8vo200d2-63r1-nzn05f001x-s-bearing/
/bosch-rexroth-a8vo200d2-63r1-nzn05f001x-s-bearing/
/bosch-rexroth-a8vo200d2-63r1-nzn05f001x-s-bearing/
/bosch-rexroth-a8vo80sr-61r1-nzg05k3-bearing/
/bosch-rexroth-a8vo80sr-61r1-nzg05k3-bearing/
/bosch-rexroth-a8vo80sr-61r1-nzg05k3-bearing/
/bosch-rexroth-a8vo107la1h2-63r1-a4vg56de4dt1-32r-bearing/
/bosch-rexroth-a8vo107la1h2-63r1-a4vg56de4dt1-32r-bearing/
/bosch-rexroth-a8vo107la1h2-63r1-a4vg56de4dt1-32r-bearing/
/bosch-rexroth-a8vo107la1h2-63r1-a4vg56de4dt1-32r-bearing/
/bosch-rexroth-a8vo107la1h2-63r1-a4vg56de4dt1-32r-bearing/
/bosch-rexroth-a8vo107la1kh3-63r1-nzg05k07-bearing/
/bosch-rexroth-a8vo107la1kh3-63r1-nzg05k07-bearing/
/bosch-rexroth-a8vo107la1kh3-63r1-nzg05k07-bearing/
/bosch-rexroth-a8vo107la1kh3-63r1-nzg05k07-bearing/
/bosch-rexroth-a8vo160la1kh1-60r1-nsg05f000-s-bearing/
/bosch-rexroth-a8vo160la1kh1-60r1-nsg05f000-s-bearing/


0R1-NSG
05F000-S
A8VO28S
R3Z-60R3
-NZG05K

01

 -  -  -  -  -  -  -  -

A8VO80L
RDS/60R
1-PZG05K

04

 -  -  - 1.906 Inch
| 48.42 M

 -  -  -  -

A8VO80S
R3H1/60R
1-NZG05

K41

 -  - 1.417 Inch
| 36 Mill

7.48 Inch |
190 Mill

 -  -  -  -

A8VO28S
R3/60R3-
NZG05K0

1

 -  -  -  -  -  -  -  -

A8VO107
LA0KH3/6
3R1-NZG
05F001-S

 -  -  - 3.37 Inch |
85.598 M

 -  -  -  -

A8VO200
LA1KH1/6
3R1-NZG
05F024-S

 -  -  -  -  -  -  -  -

A8VO107
LG1H2-60
R1-NZG0

5K61

 -  - 0.63 Inch |
16 Milli

 - 1.969 Inch
| 50 Mill

 -  -  -

A8VO107
LR3H2-60
R1-NZG0

5K39

 -  -  - 4.18 Inch |
106.172

2.688 Inch
| 68.275

 -  -  -

A8VO80L
A1KH1-63
R1-NZG0
5F01X-SK

 -  -  -  -  -  -  -  -

A8VO200
LA1KH1-6
3R1-NZG
05F00X-S

 -  -  -  -  - 54.769
mm

4.763 mm 309.575
mm

A8VO80S
RH1/60R1
-NZG05K

29

 -  -  -  -  -  -  -  -
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/bosch-rexroth-a8vo160la1kh1-60r1-nsg05f000-s-bearing/
/bosch-rexroth-a8vo160la1kh1-60r1-nsg05f000-s-bearing/
/bosch-rexroth-a8vo28sr3z-60r3-nzg05k01-bearing/
/bosch-rexroth-a8vo28sr3z-60r3-nzg05k01-bearing/
/bosch-rexroth-a8vo28sr3z-60r3-nzg05k01-bearing/
/bosch-rexroth-a8vo28sr3z-60r3-nzg05k01-bearing/
/bosch-rexroth-a8vo80lrds-60r1-pzg05k04-bearing/
/bosch-rexroth-a8vo80lrds-60r1-pzg05k04-bearing/
/bosch-rexroth-a8vo80lrds-60r1-pzg05k04-bearing/
/bosch-rexroth-a8vo80lrds-60r1-pzg05k04-bearing/
/bosch-rexroth-a8vo80sr3h1-60r1-nzg05k41-bearing/
/bosch-rexroth-a8vo80sr3h1-60r1-nzg05k41-bearing/
/bosch-rexroth-a8vo80sr3h1-60r1-nzg05k41-bearing/
/bosch-rexroth-a8vo80sr3h1-60r1-nzg05k41-bearing/
/bosch-rexroth-a8vo28sr3-60r3-nzg05k01-bearing/
/bosch-rexroth-a8vo28sr3-60r3-nzg05k01-bearing/
/bosch-rexroth-a8vo28sr3-60r3-nzg05k01-bearing/
/bosch-rexroth-a8vo28sr3-60r3-nzg05k01-bearing/
/bosch-rexroth-a8vo107la0kh3-63r1-nzg05f001-s-bearing/
/bosch-rexroth-a8vo107la0kh3-63r1-nzg05f001-s-bearing/
/bosch-rexroth-a8vo107la0kh3-63r1-nzg05f001-s-bearing/
/bosch-rexroth-a8vo107la0kh3-63r1-nzg05f001-s-bearing/
/bosch-rexroth-a8vo200la1kh1-63r1-nzg05f024-s-bearing/
/bosch-rexroth-a8vo200la1kh1-63r1-nzg05f024-s-bearing/
/bosch-rexroth-a8vo200la1kh1-63r1-nzg05f024-s-bearing/
/bosch-rexroth-a8vo200la1kh1-63r1-nzg05f024-s-bearing/
/bosch-rexroth-a8vo107lg1h2-60r1-nzg05k61-bearing/
/bosch-rexroth-a8vo107lg1h2-60r1-nzg05k61-bearing/
/bosch-rexroth-a8vo107lg1h2-60r1-nzg05k61-bearing/
/bosch-rexroth-a8vo107lg1h2-60r1-nzg05k61-bearing/
/bosch-rexroth-a8vo107lr3h2-60r1-nzg05k39-bearing/
/bosch-rexroth-a8vo107lr3h2-60r1-nzg05k39-bearing/
/bosch-rexroth-a8vo107lr3h2-60r1-nzg05k39-bearing/
/bosch-rexroth-a8vo107lr3h2-60r1-nzg05k39-bearing/
/bosch-rexroth-a8vo80la1kh1-63r1-nzg05f01x-sk-bearing/
/bosch-rexroth-a8vo80la1kh1-63r1-nzg05f01x-sk-bearing/
/bosch-rexroth-a8vo80la1kh1-63r1-nzg05f01x-sk-bearing/
/bosch-rexroth-a8vo80la1kh1-63r1-nzg05f01x-sk-bearing/
/bosch-rexroth-a8vo200la1kh1-63r1-nzg05f00x-s-bearing/
/bosch-rexroth-a8vo200la1kh1-63r1-nzg05f00x-s-bearing/
/bosch-rexroth-a8vo200la1kh1-63r1-nzg05f00x-s-bearing/
/bosch-rexroth-a8vo200la1kh1-63r1-nzg05f00x-s-bearing/
/bosch-rexroth-a8vo80srh1-60r1-nzg05k29-bearing/
/bosch-rexroth-a8vo80srh1-60r1-nzg05k29-bearing/
/bosch-rexroth-a8vo80srh1-60r1-nzg05k29-bearing/
/bosch-rexroth-a8vo80srh1-60r1-nzg05k29-bearing/


A8VO200
LA1S5/63
R1-NZG0
5K17X-S

 -  -  -  -  -  -  -  -

A8VO80L
G2H2-60
R1-NZG0
5K14-K

 -  - 1.22 Inch |
31 Milli

5.118 Inch
| 130 Mil

2.362 Inch
| 60 Mill

 -  -  -

A8VO107
LA1H1/60
R1-NSG0
5F00-S

 -  -  - 4.49 Inch |
114.046

3.25 Inch |
82.55 Mi

 -  -  -

A8VO80L
R3H2-60R
1-PZG05K

14

 - 711.2 mm  -  -  - 63.5 mm 4.763 mm 339.725
mm

A8VO107
LA0K/63R
1-NZG05

K

 -  -  -  -  -  -  -  -

A8VO107
LGDS-60
R1-NZG0

5K04

 -  - 1.438 Inch
| 36.525

 -  -  -  -  -

A8VO160
LA1H1-61
R1-NZG0

5F02

 -  -  -  -  -  -  -  -

A8VO80L
G1ES/61
R1+A4FO

28/32R

 -  -  -  - 2 Inch |
50.8

Millim

 -  -  -

A8VO55L
A0K/61R1
+AZPN-11

-025

 -  -  - 5.906 Inch
| 150 Mil

3.346 Inch
| 85 Mill

 -  -  -

A8VO200
LA1XS/63
R1-NZG0
5K170-S

 -  - 3.15 Inch |
80 Milli

 - 6.299 Inch
| 160 Mil

 -  -  -

A8VO107
EP2/63R1
+A10VG2
8EP21+A
ZPNF-11-

028

 -  -  -  -  -  -  -  -
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/bosch-rexroth-a8vo200la1s5-63r1-nzg05k17x-s-bearing/
/bosch-rexroth-a8vo200la1s5-63r1-nzg05k17x-s-bearing/
/bosch-rexroth-a8vo200la1s5-63r1-nzg05k17x-s-bearing/
/bosch-rexroth-a8vo200la1s5-63r1-nzg05k17x-s-bearing/
/bosch-rexroth-a8vo80lg2h2-60r1-nzg05k14-k-bearing/
/bosch-rexroth-a8vo80lg2h2-60r1-nzg05k14-k-bearing/
/bosch-rexroth-a8vo80lg2h2-60r1-nzg05k14-k-bearing/
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Understanding Variable Displacement Pumps - WHYPSMay 4, 2019 — The variable
displacement pump converts mechanical energy(rotation of motor or engine) to hydraulic
energy. But, some variable piston pumps 

The Basics of Variable-Displacement Pump Controls - Fluid Nov 14, 2016 — When the prime
mover (an electric motor or another device) turns the pump shaft, the pump will produce
maximum flow. The system pressure pushes Variable displacement motors - LiebherrAdjustable
axial piston motors from Liebherr are suitable for use in open as well as closed hydraulic
circuits. The innovative swashplate design enables 

Variable displacement pump - WikipediaMany variable displacement pumps are "reversible",
meaning that they can act as a hydraulic motor and convert fluid energy into mechanical
energy.Bent Axis Piston Motor Variable Displacement - EatonGeneral Overview BAV7. 4.
Specifications and Performance Technical Data. 5. Model Code. 6. Control Options: Model
Code 14, 15. Working Pressure – PA.45 pages

What are Hydraulic Motors?Jul 3, 2018 — A fixed-displacement motor provides constant torque.
Controlling the amount of input flow into the motor varies the speed. A variable- What is a
variable-displacement motor? How does a variable-displacement hydraulic motor work? — A
variable displacement pump is a device that converts mechanical energy to 
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