C2 21/28 Series

Axial Piston Pumps Variable Displacement

FEATURES

The C2 21/28 Series is a family of variable
displacement axial piston pumps for use in closed
circuits. The displacement is continuously variable
by means of a tilting swash plate and the oil flow
direction is reversible.

The following range of controls are available:
Automotive

Hydraulic proportional without feed-back
Hydraulic proportional with feed-back
Manual lever with feed-back

Manual with zeroing

Electric two position (ON-OFF)

Electric impulse

Electric proportional with feed-back
Electric proportional without feed-back

Peak operations must not exceed 1% of every
minute. A simultaneous maximum pressure and
maximum speed are not recommended.

TECHNICAL DATA

Two through drive options for auxiliary pump
mounting and two options are available:
Pressure filter

Filter with electrical clogging sensor
Power limiter

Exchange valve

Electric cut-off valve

Hydraulic inching

Mechanical inching

Through drive - SAE 'A' 9T - 16/32-DP
Through drive - SAE 'B' 13T - 16/32-DP
Through drive - SAE 'B-B' 15T - 16/32-DP

SERIES C2
. 21-28
(1)
Displacement cclrev (1.28 - 1.71)
Connection flange SAE 'B'
. 11
Charge pump displacement cclrev (0.671)
Maximum speed @ rem 3600
Minimum speed rpm 700
bar 250
Rated pressure (psi) (3635)
Peak pressure bar 350
P (psi) (5089)
Charge pressure bar 15+25 (standard 20)
gep (psi) (218+363) (standard 290)
Maximum case pressure bar 2
(psi) (29)
Suction pressure bar =08
(psi) (= 11.6)
N . kg m? 0.0018
Moment of inertia rotating parts (Ib f2) (0.042)
. kg 27
Weight (approx.) (Ib) (48.5)
Notes:
(1) The displacements 21/28 use the same external casing.
(2) The values shown are valid for an absolute pressure (pass) of 1 bar (14.5 psi) at the suction inlet port and when operated on
mineral oil.
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

1 2 || 2A 3 5 E 9 (|10
MODEL CODE

10: Omit if not required

1 - SERIES
Variable displacement axial piston pump for closed circuit “MEDIUM PRESSURE”

2 - DISPLACEMENT
Displacement 21 cm3
Displacement 28 cm?

2A - DISPLACEMENT LIMITATION

3 -CONTROLS

Automotive 12V

Automotive 24V

Hydraulic proportional without feed-back

Hydraulic proportional without feed-back

Electric impulse 12V

Electric impulse 24V

Hydraulic proportional with feed-back
Manual lever with feed-back
Manual with zeroing

Manual without zeroing

Electric two position ON-OFF 12V

Electric two position ON-OFF 24V

Electric proportional with feed-back 12V

Electric proportional with feed-back 24V

Electric proportional without feed-back 12V

Electric proportional without feed-back 24V

Electric proportional with feed-back 12V & Hydraulic proportional with feed-back
Electric proportional with feed-back 24V & Hydraulic proportional with feed-back
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

4 - THROUGH DRIVE

SHAFT END

2

3

4

Without through drive with charge pump

Without through drive without charge pump

SAE A =29 - 16/32 DP with charge pump

SAE B = Z13 - 16/32 DP with charge pump

Pump combination (Short version)

SAE A =Z9 - 16/32 DP without charge pump

SAE B = Z13 - 16/32 DP without charge pump

0 NO O~ OODN-=-

16/32 DP (C1)

Pump combination c/w through drive SAE A= 9T -

16/32 DP (C2) (C3)

Pump combination c/w through drive SAE B = 13T -

SAE B-B =715 - 16/32 DP

‘ Note: (1) With coupling Internal Splined T13 / Internal Splined T15

5 - PRESSURE RELIEF VALVE

SVl 140 bar - (2030 psi)

VAN 170 bar - (2465 psi)

yA I 210 bar - (3045 psi)

y1: 3 250 bar - (3625 psi)

(Standard)

<\l 300 bar - (4350 psi)

KL 350 bar - (5075 psi)

6 - DIRECTION OF ROTATION

T3 CW
(I CCW
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

. 1a 2a
7 - SHAFT END Single Tandem | Tandem

Splined T9-16/32-DP / Splined T9-16/32-DP (SAE A) ° ° °
Splined T9-16/32-DP / Bosch ° °
Internal splined T9-16/32-DP / Tandem Bosch ° ° °
Internal splined T9-16/32-DP / Tandem ) ° °
Round shaft @15.88 / Splined T9-16/32-DP ° °
Round shaft @24 / Splined T9-16/32-DP ° ° °

Note:

(1) Used for Single pump.

Used for first pump Tandem 21/28 + 14/18 with through drive SAE A.
Used for second pump Tandem 21/28 + 21/28.

Used for second pump Tandem 50/64 + 21/28.

(2) Used for first pump Tandem 21/28 + 21/28 short version.

(3) Used for Single pump with through drive SAE B.

Used for first pump Tandem 21/28 + 21/28 with through drive SAE B.
Used for second pump Tandem 50/64 + 21/28 with through drive SAE B.
(4) Used for second pump Tandem 21/28 + 21/28 short version.

(5) Used for Single pump with through drive SAE A.

Used for first pump Tandem 21/28 + 14/18 with through drive SAE A.

8 - PORTS
Metric (BSPP Threads)
SAE (UNF Threads)

9 - OPTIONS
Without options

C.T. Distribution (Motor swash plate)
With Filter
Filter with Electric sensor

Remote mounted filter

Power Limiter

Electric Cut-Off Valve 12V
Electric Cut-Off Valve 24V
Exchange Valve

Hydraulic inching

Mechanical inching

10 - SPECIAL VERSIONS
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

AUTOMOTIVE CONTROL - AM2 /| AM4

The automotive control pump has the function of automatically adapting the displacement to the
variation in the number of revolutions of the pump (and thus of the diesel engine); set the number
of revolutions at which the machine starts up and limit the power absorbed by the transmission

to the diesel engine output. The inching valve (variable restrictor) is available as an option, with
mechanical or hydraulic control versions.

HYDRAULIC INCHING

Automotive Control Automotive Control whith Hydraulic Inching

. I ,7,_‘ ,,,,,,,,,,,,,,,,,,, T
‘ T i ‘ P ﬁ] Ly

-3
s
o]

Direction of rotation: Correlation between direction of
rotation (shaft view) control and direction of flow.

PUMP FLOW DIRECTION
SHAFT ROTATION Energised Pressure Port
Solenoid
1 B
L
(L) 5 A
1 A
R
(R) 5 B
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

PUMP AND CONTROL DIMENSION - AM2 /| AM4

[5.508]
140
[4.217]
125

[5.433]
138
[5.531]
140.50

ij

[0.374]

-

[4,272]

70
[4.193]
108,50

[2.441]
62
[2.756]

[5.244]

o=

[2.283]
58

[a819

[+291
109

o
»
®

[5.748]
146

METRIC Version

A — B: Pressure ports — 3/4 G

D1 - D2: Drain port—1/2 G

S: Suction port — 3/4 G

P: Charge pressure port — %-16 UNF-2B -> 74 G
Va: Charge pump valve

V1 —V2: Maximum pressure valves

Sl: Stroke limiter

Zm: Mechanical zero adjustment screw

p: Charge pressure ports — 1/8 G

p1: a-—b piloting ports — 1/4 G

Pi: Inching In—-1/8 G

Lp: Power control adjusting screw

Pm: Machine start-up regolation screw

P1r: Minimum charge pressure adjusting screw
P2: Piloting pressure port — % “G

P A-B: High pressure port (A-B) — % “G

[3.077]

[4,000]‘
@101.60 0/-005

[5.508]
140

[4.291] [3.408]
) 109 85,50
[2.047]
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SAE Version

A — B: Pressure ports — 7/8-14 UNF-2B
D1 — D2: Drain port — 3/4-16 UNF-2B
S: Suction port— 1 1/16 UNF-2B

P: Charge pressure port — %-16 UNF-2B -> 7/16-20 UNF-2B

Va: Charge pump valve

V1 - V2: Maximum pressure valves

SI: Stroke limiter

Zm: Mechanical zero adjustment screw

p: Charge pressure ports — 3/8-24 UNF-2B

p1: a- b piloting ports — 7/16-20 UNF-2B

Pi: Inching In - 3/8-24 UNF-2B

Lp: Power control adjusting screw

Pm: Machine start-up regolation screw

P1r: Minimum charge pressure adjusting screw
P2: Piloting pressure port — 7/16-20 UNF-2B

P A-B: High pressure port (A-B) — 7/16-20 UNF-2B

www.crosshydraulics.com.au

Section 8B.522



C2 21/28 Series

Axial Piston Pumps Variable Displacement

AUTOMOTIVE CONTROL - AM2 /| AM4

The automotive control pump has the function of automatically adapting the displacement to the
variation in the number of revolutions of the pump (and thus of the diesel engine); set the number
of revolutions at which the machine starts up and limit the power absorbed by the transmission

to the diesel engine output. The inching valve (variable restricor) is avbailable as an option, with

mechanical or hydraulic control versions.

MECHANICAL INCHING

Automotive Control Automotive Control whith Mechanical Inching

- | ]

[ — |

-3
3

Direction of rotation: Correlation between direction of
rotation (shaft view) control and direction of flow.

PUMP FLOW DIRECTION

SHAFT ROTATION Energised Pressure Port
Solenoid
1 B
L
(L) 2 A
1 A
R
(R) 2 B
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

PUMP AND CONTROL DIMENSION - AM2 /| AM4
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METRIC Version

A - B: Pressure ports —3/4 G
D1-D2: Drainport-1/2G
S: Suction port - 3/4 G

P: Charge pressure port - 3-16 UNF-2B -> % G
Va: Charge pump valve

V1 -V2: Maximum pressure valves

Sl: Stroke limiter

Zm: Mechanical zero adjustment screw
p: Charge pressure ports — 1/8 G
p1: a- b piloting ports - 1/4 G

Pi: InchingIn-1/8 G

Lp: Power control adjusting screw
Pm: Machine start-up regolation screw

P1r: Minimum charge pressure adjusting screw
P2: P Piloting pressure port - % “G

P A-B: High pressure port (A-B) - % “G

SAE Version

A — B: Pressure ports — 7/8-14 UNF-2B
D1—D2: Drain port — 3/4-16 UNF-2B
S: Suction port— 1 1/16 UNF-2B

P: Charge pressure port — %-16 UNF-2B -> 7/16-20 UNF-2B

Va: Charge pump valve

V1 —V2: Maximum pressure valves

SI: Stroke limiter

Zm: Mechanical zero adjustment screw

p: Charge pressure ports — 3/8-24 UNF-2B

p1: a- b piloting ports — 7/16-20 UNF-2B

Pi: Inching In - 3/8-24 UNF-2B

Lp: Power control adjusting screw

Pm: Machine start-up regolation screw

P1r: Minimum charge pressure adjusting screw
P2: Piloting pressure port — 7/16-20 UNF-2B

P A-B: High pressure port (A-B) — 7/16-20 UNF-2B
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

HYDRAULIC PROPORTIONAL WITHOUT FEED-BACK CONTROL - IND

The pump displacement is proportional to the pilot pressure on “a” or “b” piloting ports, which also
affect flow direction. Feeding pressure to the control joystick can be provided by charge pressure
from p port. The piloting pressure must then be controlled by said joystick or by a pressure

reducing valve (not supplied).

A

BY-PASS - r

Pilot pressure = 4+16 bar [58+232 psi] 14 [203]

(at ports a,b)
Start of control = 4 bar [58 psi]

End of control = 16 bar [232 psi]
(Maximum displacement)

Max pressure = 30 bar [435 psi]

18 [261]

16 [232]

12[174]

10 [145]

8[116]

6 [87]

458

2[29]

27
2 S
7 5 0
S
s
oo

-2 [-29]

-4 [-58]

-6 [-87]

-8 [-116]
-10 [-145]

12 [-174]

-14 [-203]

-16 [-232]
-18 [-261]

-100 -50 0

Vg max (%)

50 100

Direction of rotation: Correlation between direction of
rotation (shaft view) control and direction of flow.

PUMP FLOW DIRECTION

SHAFT ROTATION | Piloting Pressure | Pressure Port
a A
L
L) b B
a B
R
(R) b A
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

PUMP AND CONTROLS DIMENSION - IND
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METRIC Version

A —B: Pressure ports — 3/4 G

D1 - D2: Drain port—1/2 G

S: Suction port — 3/4 G

P: Charge pressure port — %-16 UNF-2B -> 74 G
Va: Charge pump valve

V1 —V2: Maximum pressure valves

Sl: Stroke limiter

Zm: Mechanical zero adjustment screw
a—b: Control piloting pressure port — 1/8 G
p: Ports-1/8 G

p1: Ports—1/4 G
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SAE Version

A — B: Pressure ports — 7/8-14 UNF-2B
D1—D2: Drain port — 3/4-16 UNF-2B
S:/ Suction port — 1 1/16 UNF-2B

P: Charge pressure port — %-16 UNF-2B -> 7/16-20 UNF-2B

Va: Charge pump valve

V1 - V2: Maximum pressure valves

SI: Stroke limiter

Zm: V Mechanical zero adjustment screw
a—b: Control piloting pressure port — 3/8-24 UNF-2B

p: Ports — 3/8-24 UNF-2B
p1: Ports — 7/16-20 UNF-2B
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

HYDRAULIC PROPORTIONAL WITHOUT FEED-BACK CONTROL - INP

The pump displacement is proportional to the pilot pressure on “a” or “b” piloting ports, which also
affect flow direction. Feeding pressure to the control joystick can be provided by charge pressure
from p port. The piloting pressure must then be controlled by said joystick or by a pressure

reducing valve (not supplied).
jll________________L,,

p— ]
=

-

_‘-/__j
T~y 1o

496—.
@:J
AN
|
| E——
=

18 [261]
16 [232]
Pilot pressure = 4+16 bar [58+232 psi] 14 [203]

(at ports a,b) E EZE}

8[116]
Start of control = 4 bar [58 psi] 6[87]

4[58]
2[29]

End of control = 16 bar [232 psi]
(Maximum displacement)

0
-2 [-29]
-4 [-58]
-6 [-87]
Max pressure = 30 bar [435 psi] -8 [-116]
-10 [-145]
-12 [-174]
-14 [-203]
-16 [-232]
-18 [-261]

Pressure
Bar [psi]

-100 -50 0 50 100
Vg max (%)

Direction of rotation: Correlation between direction of
rotation (shaft view) control and direction of flow.

PUMP FLOW DIRECTION

SHAFT ROTATION | Piloting Pressure | Pressure Port
a A
L
a B
R
(R) b A
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C2 21/28 Series

Axial Piston Pumps Variable Displacement
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PUMP AND CONTROLS DIMENSION - INP
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METRIC Version

A —B: Pressure ports — 3/4 G

D1 - D2: Drain port—1/2 G

S: Suction port — 3/4 G

P: Charge pressure port — %-16 UNF-2B -> %4 G
Va: Charge pump valve

V1 —V2: Maximum pressure valves

Sl: Stroke limiter

Zm: Mechanical zero adjustment screw
a—b: Control piloting pressure port — 1/8 G
p: Ports—1/8 G

p1: Ports—1/4 G

138

[4.528]

114

[5.295]

134,50
[5531]
140,50

[5.433]

135

W

[5.571]

[2.753]
75
[2.756]

70
[2.441]

[2.047] [3.408]
a2 86,50

|'s
|

[3.795]

96,50
[4.213]
107

SAE Version

[1.024]

A — B: Pressure ports — 7/8-14 UNF-2B

D1 - D2: Drain port — 3/4-16 UNF-2B

S: Suction port— 1 1/16 UNF-2B
P: Charge pressure port — %-16 UNF-2B -> 7/16-20 UNF-2B

Va: Charge pump valve

V1 - V2: Maximum pressure valves

SI: Stroke limiter

Zm: Mechanical zero adjustment screw

a— b: Control piloting pressure port — 3/8-24 UNF-2B
p: Ports — 3/8-24 UNF-2B
p1: Ports — 7/16-20 UNF-2B

[1:527]
43

[4.685]
116.50

B101.60 0/-0.05

[4.000]
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

ELECTRIC IMPULSE CONTROL - E12/E14

Impulse control where the displacement of the pump is function of the number of inputs of current
to one of the two proportional solenoids. The servo control is without zeroing spring, therefore the
piston of the servo control stays in the position until a new input of current is fed to the solenoids.
Flow direction depends on which solenoid is energised. Standard solenoids are ON-OFF at 24V
DC max. current 1A. (Optional solenoids 12V DC max. current 2A).

Direction of rotation: Correlation between direction of
rotation (shaft view) control and direction of flow.

PUMP FLOW DIRECTION
SHAFT ROTATION Energised Pressure Port
Solenoid
1 B
L
(L) 2 A
1 A
R
(R) > B

www.crosshydraulics.com.au Section 8B.529



C2 21/28 Series

Axial Piston Pumps Variable Displacement

PUMP AND CONTROLS DIMENSION - E12/E14
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METRIC Version

A —B: Pressure ports — 3/4 G

D1 - D2: Drain port—1/2 G

S: Suction port — 3/4 G

P: Charge pressure port — %-16 UNF-2B -> 74 G
Va: Charge pump valve

V1 —V2: Maximum pressure valves

Sl: Stroke limiter

Zm: / Mechanical zero adjustment screw
a—b: Control piloting pressure port — 1/8 G
p: Ports —1/8 G

p1: Ports—1/4 G

SAE Version

A — B: Pressure ports — 7/8-14 UNF-2B
D1 - D2: Drain port — 3/4-16 UNF-2B

S: Suction port— 1 1/16 UNF-2B
P: Charge pressure port— %-16 UNF-2B -> 7/16-20 UNF-2B

Va: Charge pump valve

V1 —V2: Maximum pressure valves

SI: Stroke limiter

Zm: Mechanical zero adjustment screw
a—b: Control piloting pressure port — 3/8-24 UNF-2B
p: Ports — 3/8-24 UNF-2B

p1: Ports — 7/16-20 UNF-2B

[4.000]

o1

[1.929]
49
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118,50
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

HYDRAULIC PROPORTIONAL WITH FEED-BACK CONTROL - IRX

The pump displacement is proportional to the pilot pressure on “a” or “b” ports; which also affect
flow direction. Piloting can be provided by charge pressure from P port. The piloting pressure will
then have to be controlled by a joystick or by a pressure reducing valve (not supplied).

| I L _____
A ! . Lll: ————.——_J[\____ L P

I
BY-PASS —
- ]
~ I

T \ -/:
|(/ ‘
L
B . " > I

To 1252
Pilot pressure = 6+16 bar [87+232 psi] 14 203]

(at ports a,b) 12 EZ:}

=

8 [116]
Start of control = 6 bar [87 psi] i{gg
21[29]

End of control = 16 bar [232 psi]
(Maximum displacement)

0
-2 [-29]
-4 [-58]
-6 [-87]
Max pressure = 30 bar [435 psi] -8 [-116]
-10 [-145]

-12 [-174]

-14 [-203]

-16 [-232]

-18 [-261]

Pressure
Bar [psi]

-100 -50 0 50 100
Vg max (%)

Direction of rotation: Correlation between direction of
rotation (shaft view) control and direction of flow.

PUMP FLOW DIRECTION
SHAFT ROTATION Piloting Pressure Port
Pressure

a B
L

a A
R

(R) b B
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

PUMP AND CONTROLS DIMENSION - IRX

136

METRIC Version

A —B: Pressure ports — 3/4 G
D1 —D2: Drain port—1/2 G

S: Suction port — 3/4 G
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P: Charge pressure port — %-16 UNF-2B -> ¥4 G

Va: Charge pump valve

V1 —V2: Maximum pressure valves

Sl: Stroke limiter

Zm: Mechanical zero adjustment screw

a—b: Control piloting pressure port — 1/8 G

p: Ports —1/8 G
p1: Ports—1/4 G
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SAE Version

A — B: Pressure ports — 7/8-14 UNF-2B

D1—D2: Drain port— 3/4-16 UNF-2B

S: Suction port— 1 1/16 UNF-2B

P: Charge pressure port — %-16 UNF-2B -> 7/16-20 UNF-2B
Va: Charge pump valve

V1 - V2:/Maximum pressure valves

SI: Stroke limiter

Zm: Mechanical zero adjustment screw

a—b: Control piloting pressure port — 3/8-24 UNF-2B
p: Ports — 3/8-24 UNF-2B

p1: Ports — 7/16-20 UNF-2B
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

MANUAL LEVER WITH FEED-BACK CONTROL - LRX

The displacement of the pump is directly proportional to the angle of the lever. The diagram below
shows the relationship between angle and dispacement.

i |
e TG [ | o | ot |
. (300 {HV | |
AT o
R .

Angle (°)
o

-100 -50 0 50 100
Vg max (%)

Direction of rotation: Correlation between direction of
rotation (shaft view) control and direction of flow.

PUMP FLOW DIRECTION

SHAFT ROTATION Control Rotation | Pressure Port
1 A
L
1 B
R
(R) ’ A
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

PUMP AND CONTROLS DIMENSION - LRX

[2.067]
52,50

o I =
28 G283
W R
[5.571]
141,580
[4.547] [5.571] [0.374]
115,480 e Bp L 14150 F.a0
[3.957] Vo 5 [4.350]
100,50 [z.045] |[1.774] 11050
a2 45
[1.574] [3.445]
40 57.50
[ ) | ]
Sl—] sl
im pl
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A =
ol T o] —
- i L -
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Q ® { E = o o
= - ITal kR L — 8
) — < | o — N
o S o <
J J — ‘ || = gxu
I =] =
= - D) Ha B
\ Pen ol § in =9
] W 3 an:é
Z #
e 0o =
Ry [
| A 1 -
_ [ - Lr = _ =
o
W ga
[5.020] B b2 [1.729] -
127,50 42
[4.685]
11550
[7185]
W1 182,50
The required torque on the control
lever is normally between 0.6+1.2 Nm
[0.44+0.88 Ibf-ft].
T
N
e
S I 3
sl e
. o ] i §
The maximum permissibile torque on the R R

control lever is 3 Nm [2.21 Ibf-ft].

METRIC Version

A —B: Pressure ports — 3/4 G
D1 —D2: Drain port—1/2 G

S: Suction port - 3/4 G

[5.828]
143

P: Charge pressure port — %-16 UNF-2B -> 74 G

Va: Charge pump valve
V1 —V2: Maximum pressure valves
Sl: Stroke limiter

Zm: Mechanical zero adjustment screw
a—b: Control piloting pressure port — 1/8 G
p: Ports—1/8 G
p1: Ports —1/4 G

[2.283)
56

[2.854]
73.50

SAE Version

A — B: Pressure ports — 7/8-14 UNF-2B
D1 - D2: Drain port — 3/4-16 UNF-2B
S: Suction port— 1 1/16 UNF-2B

P: Charge pressure port — %-16 UNF-2B -> 7/16-20 UNF-2B

Va: Charge pump valve

V1 - V2: Maximum pressure valves

Sl: Stroke limiter

Zm: Mechanical zero adjustment screw

a—b: Control piloting pressure port — 3/8-24 UNF-2B
p: Ports — 3/8-24 UNF-2B

p1: Ports — 7/16-20 UNF-2B
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

MANUAL WITH ZEROING CONTROL - LNX

The pump displacement variation of the pump is achieved by rotating the control pivot (i.e. by the
means of a lever - not supplied). The control pivot is built into the swash plate of the pump.
The return to zero displacement of the pump is guaranteed by an internal spring.

T e e

A

L -
Br-PasS Ly - {]@J Vi
T U, |
. DY |
4 | ) Q v
8. - : <r ]

N -

D s

20

10 |

Angle (°)

-10

-20
-100 -50 0 50 100
Vg max (%)

Direction of rotation: Correlation between direction
of rotation (shaft view) control and direction of flow.

PUMP FLOW DIRECTION
SHAFT Control Rotation | Pressure Port
ROTATION

1 B
L

1 A
R

(R) ) 5
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

PUMP AND CONTROLS DIMENSION - LNX

[5.433]
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[5.020] [1929]
127,50 49
[4.685]
118,50
The torque necessary on the control pivot: [2.047] [3.406] [.691]
40 bar [580 psi] = Min 6 Nm [4.42 Ibf-ft] 52 86,50 43
Max 15 Nm [11.05 Ibf-ft] v — )
200 bar [2900 psi] = Min 12 Nm [8.84 Ibf-ft] -
Max 25 Nm [18.42 Ibf-ft] CEE T
— ! lL:é . A2 g™ i %‘E
— g:‘ ’gﬁ S () -
g8 i . fT
= ¥a = R 3 —
& Tol =7 Y Ay -
- =7 g 9 Ba
[5.748]
146
(3.305) [3.342]
54 55
METRIC Version

A —B: Pressure ports — 3/4 G
D1 - D2: Drain port—1/2 G
S: Suction port - 3/4 G

P: Charge pressure port — %-16 UNF-2B -> /4 G

Va: Charge pump valve

V1 —-V2: Maximum pressure valves

Sl: Stroke limiter

Zm: Mechanical zero adjustment screw

a—b: Control piloting pressure port — 1/8 G

p: Ports —1/8 G
p1: Ports—1/4 G

SAE Version

A — B: Pressure ports — 7/8-14 UNF-2B
D1 - D2: Drain port — 3/4-16 UNF-2B
S: Suction port— 1 1/16 UNF-2B

P: Charge pressure port — %-16 UNF-2B -> 7/16-20 UNF-2B

Va: Charge pump valve

V1 - V2: Maximum pressure valves

Sl: Stroke limiter

Zm: Mechanical zero adjustment screw

a—b: Control piloting pressure port — 3/8-24 UNF-2B

p: Ports — 3/8-24 UNF-2B
p1: Ports — 7/16-20 UNF-2B
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

ELECTRIC TWO POSITION ON-OFF - E22/E24

By switching on one of the ON-OFF solenoids (standard 24V d.c. optional 12V d.c.), the pump
swivels to maximum displacement in the corresponding output flow direction. Switching off the
stated solenoid will result in swivelling back the pump to zero displacement position.

|
I
e
|

1 I ——
T S
A | LL, i 1
BY-PASS g i %

: X
(

Direction of rotation: Correlation between direction of
rotation (shaft view) control and direction of flow.

PUMP FLOW DIRECTION

SHAFT ROTATION | Energised Solenoid Oil Outlet
1 B
L
1 A
R
(R) ) B
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

1

[s.571]
141,50

[4.547]

15,50

[4

317]

109,65

[2.557]
100,50

)

[4193]

N

[1.722]

PUMP AND CONTROLS DIMENSION - E22/E24

[5.433]
136

[7.185]
182,50

[4.528]
s

[5.295]
134,50
[5.531]
140,50

[2.441]
&2

[2.756)
70

A
P UL
— |
#1 °
o™
— d
&
L

METRIC Version

A —B: Pressure ports — 3/4 G

D1 - D2: Drain port—1/2 G

S: Suction port — 3/4 G

P: Charge pressure port — %-16 UNF-2B -> 74 G
Va: Charge pump valve

V1 —V2: Maximum pressure valves

SI: Stroke limiter

Zm: Mechanical zero adjustment screw

a—b: Control piloting pressure port— 1/8 G

p: Ports —1/8 G
p1: Ports—-1/4 G

[5.433]

W2 [2.047]
52

[5.244]
133

IE

pl
el

W

[a.571]

141.50
[4.557]
116,08

[4.350]
110.50

[2.445]
87.50

[o.871]
17

LA I

o

[2.752]
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[2.553]
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o
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0 g
o
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el 52
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.
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o
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[3.799]
94,50

[4.213]
107

SAE Version

A — B: Pressure ports — 7/8-14 UNF-2B
D1 - D2: Drain port — 3/4-16 UNF-2B

S: Suction port— 1 1/16 UNF-2B
P: Charge pressure port — %-16 UNF-2B -> 7/16-20 UNF-2B

Va: Charge pump valve

V1 - V2: Maximum pressure valves

Sl: Stroke limiter

Zm: Mechanical zero adjustment screw
a—b: Control piloting pressure port — 3/8-24 UNF-2B

p: Ports — 3/8-24 UNF-2B

p1: Ports — 7/16-20 UNF-2B

B101,60 04-0 05

[4.000]
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

ELECTRIC PROPORTIONAL WITH FEED-BACK CONTROL - ER2/ER4

The displacement of the pump is directly proportional to the input current of one of the two
proportional solenoids. Flow direction depends on which solenoid is energised. Standard solenoids
are proportional at 24V d.c. max. current 1A. (Optional solenoids 12V d.c. max. current 2A).

1600
1 | —— 1400
L E 1200
:: [ IP 1000
|
A l\ ‘ e |
_ 1b——o o J ‘
BY-PASS ¢ - \ﬂ]} ] | 600
| "{j};ﬂ ] 400
,
- | ‘ 200
! | ' | 5z 0
L -200
B . | > — |
| . J -400
777H77 - - - - = -600
-800
-100
-1200
-1400
1 -1600
-100 -50 0 50 100
Vg max (%)
Solenoid 24V:

Current min. 240 mA max. 800 mA

Solenoid 12V:
Current min. 500 mA max. 1500 mA

Direction of rotation: Correlation between direction of
rotation (shaft view) control and direction of flow.

PUMP FLOW DIRECTION

SHAFT ROTATION | Energised Solenoid |  Oil Outlet
1 B
L
1 A
R
(R) 2 B
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

PUMP AND CONTROLS DIMENSION - ER2/ER4

[2067]

! | |
— 1 P
= I I
o | T (@) —g
Bol vz lr=1=)
i o2 e g
- I Al
o, ool

[0.374]
7,50

[1.732]
44

52,50

[5.138]

\E¥/4

[2.758]
70
[2953]
75

[2.854]

[4.885)
11850

[1.529]
47

o

[4.000]

101,60 0/-0.08

[3.404]
88,50

A

[2.283)
58
[7.185]
182,50

[5.433]
135

[3.759]
26,50

METRIC Version

A —B: Pressure ports — 3/4 G

D1 — Drain port—1/2 G

S: Suction port — 3/4 G

P: Charge pressure port — %-16 UNF-2B -> %, G
Va: Charge pump valve

V1 —V2: Maximum pressure valves

Sl: Stroke limiter

Zm: Mechanical zero adjustment screw
a—b: Control piloting pressure port — 1/8 G
p: Ports—1/8 G

p1: Ports—1/4 G

Zi: Hydraulic zero

SAE Version

A — B: Pressure ports — 7/8-14 UNF-2B
D1 — Drain port — 3/4-16 UNF-2B

S: Suction port— 1 1/16 UNF-2B

Va: Charge pump valve

V1 - V2: Maximum pressure valves

SI: Stroke limiter

Zm: Mechanical zero adjustment screw

a—b: Control piloting pressure port — 3/8-24 UNF-2B
p: Ports — 3/8-24 UNF-2B

p1: Ports — 7/16-20 UNF-2B

Zi: Hydraulic zero

P: Charge pressure port — %-16 UNF-2B -> 7/16-20 UNF-2B
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

ELECTRIC PROPORTIONAL WITHOUT FEED-BACK CONTROL - EP2/EP4

The displacement of the pump is directly proportional to the input current of one of the two
proportional solenoids. Flow is also influenced by the working pressure. With a given input signal
(piloting current) the pump can slightly vary the displacement and the flow when working pressure
increases. The input current of the two proportional solenoids must be controlled by an external
amplifier card. Flow direction depends on which solenoid is energised. Standard solenoids

are proportional 24V d.c. max. current 1A. (Optional solenoids 12V d.c. max. current 2A). For
emergency operation only it is however possible to control solenoids directly with 24V d.c. voltage
(or 12V d.c.), by-passing the ampilifier.
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Solenoid 24V:

Current min. 300 mA max. 900 mA

Solenoid 12V:
Current min. 300 mA max. 1300 mA

Direction of rotation: Correlation between direction of
rotation (shaft view) control and direction of flow.

PUMP FLOW DIRECTION

SHAFT ROTATION | Energised Solenoid Oil Outlet
1 B
L
1 A
R
(R) ) B
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

PUMP AND CONTROLS DIMENSION - EP2/EP4

[4.193]
108.50

[2.067]
52,50
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[4.547]
115,50

[4217]
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METRIC Version

A —B: Pressure ports — 3/4 G
D1 - D2: Drain port—1/2 G

S: Suction port — 3/4 G

P: Charge pressure port — %-16 UNF-2B -> %4 G

Va: Charge pump valve

V1 —V2: Maximum pressure valves

Sl: Stroke limiter

Zm: Mechanical zero adjustment screw

a—b: Control piloting pressure port — 1/8 G

p: Ports — 1/8 G
p1: Ports—1/4 G
E: Hand emergency
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SAE Version

A — B: Pressure ports — 7/8-14 UNF-2B

D1—D2: Drain port — 3/4-16 UNF-2B

S: Suction port— 1 1/16 UNF-2B

P: Charge pressure port — %-16 UNF-2B -> 7/16-20 UNF-2B
Va: Charge pump valve

V1 - V2: Maximum pressure valves

Sl: Stroke limiter

Zm: Mechanical zero adjustment screw

a—b: Control piloting pressure port — 3/8-24 UNF-2B
p: Ports — 3/8-24 UNF-2B

p1: Ports — 7/16-20 UNF-2B

E: Hand emergency

www.crosshydraulics.com.au

Section 8B.542



C2 21/28 Series

Axial Piston Pumps Variable Displacement

THROUGH DRIVES DIMENSION

SPLINE SHAFT

Type 1-ST13

[1,240]
31,50

[0,374]
9,50

[0,650]
16,50

101,60 0/-0.05

[4,000]

13T-16/32 DP

Type 4-1ST13

[0,205]
5,20

[0,374]
2,50

137 -16/32 DP‘\

B30,

[1,181]

BH101,60 0/0.05

[4,000]

[0,945]

Type 2-ST15 Type 3-ST13
[1.437] [0,374] [0.394]
36,50 $.50 10
[0,689] [o,087]
17,50 2,20 C-ring
101 27%2.62
Y7 . _[2-159)
2 |
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5 T T
. B e
L
15T - 14/32 DP 13T-14/32 DP
[1,681]
Type 5-1ST9 Type 6-ST11
[o.669] [1,240] [0,374]
17 31,50 9,50
lo.315] [0,650]
. 16,50
[0.087]
2,20
Tl W
2§ -8 i
[
‘o'
— O — o o—
5al%e 2o
8§38 Ze
9T - 16/32 DP —
[0.618] O-ring
15.70 82.22%2.62 11T-18/32 DP
[2-1562]
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

BOOSTER PUMP FILTER ON DELIVERY SIDE

In order to guarantee an optimum stability of the fluid contamination conditions the “C” Series

can be equiped with a filter positioned on the delivery outlet of the booster pump. Only the flow
necessary to reintegrate the lost oil due to drainage will pass through this filter, all the excess flow,
which is drained by the booster pump valve, is therefore not filtered, in this way it will guarantee

a longer life of the filter. Upon request it is possible to add an electrical filter clogging sensor.

(Connector DIN 43650A).

A
B
Electrical Sensor
SPDT Max Resistive Load Max Inductive Load

C.A\A.C. 125-250 V 1A 1A
C.C\D.C.30V 2A 2A
C.C\D.C.50V 0.5A 0.5A
C.C\D.C.75V 0.25A 0.25A
C.C\D.C.125V 0.2A 0.2A
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

ACCESSORIES AND FILTER DIMENSIONS

Filter FE
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

Im

ACCESSORIES AND FILTER DIMENSIONS

[2,756]
70

[5.571]
141.50

[4.330]
110,50

[3.445]
87480
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

ACCESSORIES

Exchange Valve

The flushing valve allows a cooling action, which
is recommended when operating at high speed
and power.

BY-PASS

e ——————

[7.185]
182.50

[5.531]
140.50
[5.433]
138
[4.528]
s

S

22

AS=Am

(5:295]

134,50
(6.004]
152,50
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A

[5571]
141,50

[4.547]
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99

3

[s.413]
137.50

[4,449]
mns

70

[2.758]

T
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[2894]
73,80
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

ACCESSORIES

Electric Cut-Off Valve

The electric cut-off valve, brings to zero the displacement
of the pump when power supply to the ON/OFF solenoid
is cut-off. Feed voltage is 12V d.c. or 24V d.c. The cut-off
valve cannot be assembled in the Tandem pump short
version.

CONNECTOR = DIN43650A
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

ACCESSORIES

BY-PASS

The By-Pass Valve is a tap inside the pump that allows, if
necessary, to connect the pressure port line A and B.

THROUGH DRIVE DIMENSIONS

SAE A Flange

&2
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[2.441]
52,50

[4.187]
106,40

S-Ring
G2.22x2.82
[2-182]

[2.758]
70
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

THROUGH DRIVE DIMENSIONS
SAE B Flange
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

COMBINATION PUMP DIMENSIONS - SHORT VERSION

[5.571] [0.374]

141.50 9.50
[6.474] [4,350]
164,50 110,50
;S_\ [6.474] [3.445)
0 RN 164,50 57.50 Lo
\/G\ f——51
T 3 &
ST W L% p—
el
A N
D1 [6.474] [1.929] o
164.5] 49
[6,474] [4,66‘5]
164,50 118.50
Configuration C2 21/28 + C2 21/28
Pump 1st 2nd
Shafts 2 4

With this configuration, only the second pump mount the boost pump.

Warning: When ordering a tandem pump it is necessary to indicate for each pump the kind of
shaft and the through drive option required.

Short Version Tandem (TS) Hydraulic Layout

The hose (1) used to connect the charge pressure ports (P) is supplied with the units. The hoses (2) and (3) connecting
the drain ports must be supplied and mounted by the customer.
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

COMBINATION PUMP DIMENSIONS - SHORT VERSION
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METRIC Version

A —B: Pressure ports — 3/4 G
D1 —D2: Drain port—1/2 G
S: Suction port — 3/4 G

P: Charge pressure port — %-16 UNF-2B -> 74 G
Va: Charge pump valve

V1 —V2: Maximum pressure valves

Sl: Stroke limiter

Zm: Mechanical zero adjustment screw

a—b: Control piloting pressure port — 1/8 G

p: Ports-1/8 G
p1: Ports —1/4 G

SAE Version

A — B: Pressure ports — 7/8-14 UNF-2B

D1—D2: Drain port — 3/4-16 UNF-2B

S: Suction port— 1 1/16 UNF-2B

P: Charge pressure port — %-16 UNF-2B -> 7/16-20 UNF-2B
Va: Charge pump valve

V1 - V2: Maximum pressure valves

SI: Stroke limiter

Zm: Mechanical zero adjustment screw

a—b: Control piloting pressure port — 3/8-24 UNF-2B
p: Ports — 3/8-24 UNF-2B
p1:/ Ports — 7/16-20 UNF-2B
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

COMBINATION PUMP DIMENSIONS - LONG VERSION

Tandem C2 21/28 + C2 21/28 SAE-B

[Be17] [a.671] [b.a74]
226,50 141,50 .50
[B.217] [4.350]
226,50 110,50
ol [8.217] [3.445]
51 ) 226,50 87.50 || —p]
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Shafts for combination pumps

Configuration C221/28 + C2 21/28
1st 2nd
3 1@
With this configuration, both the pumps mount the boost pump.

(1) It is necessary to mount on the first pump the through drive - SAE B
(2) 1 - Spline Shaft 13T - 16/32-DP (C2 21/28)

Pump
Shafts

Tandem C2 21/28 + C1 14/18

Shafts for combination pumps

Configuration C221/28 + C1 14/18

1st 2nd
1(C2 21/28)"M 102 (C114/18)@
With this configuration, both the pumps mount the boost pump.

(1) It is necessary to mount on the first pump the through drive - SAE A
(2) 01 - Spline Shaft 9T - 16/32-DP (C1 14/18)

02 - Spline Shaft 9T - 16/32-DP (Through drive Bosch) (C1 14/18)

Pump
Shafts
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C2 21/28 Series

Axial Piston Pumps Variable Displacement

COMBINATION PUMP DIMENSIONS - LONG VERSION

First pump with through drive-SAE B
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METRIC Version

A — B: Pressure ports — 3/4 G

D1 - D2: Drain port—1/2 G

S: Suction port— 3/4 G

P: Charge pressure port — %-16 UNF-2B -> ¥ G
Va: Charge pump valve

V1 - V2: Maximum pressure valves

SI: Stroke limiter

Zm: Mechanical zero adjustment screw

a— b: Control piloting pressure port — 1/8 G
p: Ports—1/8 G

p1: Ports— 1/4 G

SAE Version

A — B: Pressure ports — 7/8-14 UNF-2B

D1—D2: Drain port — 3/4-16 UNF-2B

S: Suction port— 1 1/16 UNF-2B

P: Charge pressure port — %-16 UNF-2B -> 7/16-20 UNF-2B
Va: Charge pump valve

V1 —V2: Maximum pressure valves

Sl: Stroke limiter

Zm: Mechanical zero adjustment screw

a— b: Control piloting pressure port — 3/8-24 UNF-2B
p: Ports — 3/8-24 UNF-2B

p1: Ports — 7/16-20 UNF-2B
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