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CONTROLS DIMENSIONS

-A- CONTROL MTG. POSITION
CONTROL 

OPTION

"7D2"

PUMP
ROT.

CW

CCW

CW

CCW

OUTLET

OUTLET

INLET

INLET

OUTLET

OUTLET

INLET

INLET

PORT
'B'

PORT
'A'

CW

CCW

CCW

CW

VOLUME INDICATOR
SHAFT ROTATION

-B- CONTROL MTG. POSITION
CONTROL 

OPTION

"7D2"

PUMP
ROT.

CW

CCW

CW

CCW

OUTLET

OUTLET

INLET

INLET

OUTLET

OUTLET

INLET

INLET

PORT
'B'

PORT
'A'

CCW

CW

CW

CCW

VOLUME INDICATOR
SHAFT ROTATION

NOTE:

ELECT. RECEPTACLE CONN. 5/8-24 UNEF x

MATING CONNECTOR HALF, MS3106E-10SL-4S

.390
(9,91)

7D*, 7F* CONTROL

CONTROL MOUNTING POSITION
SHOWN ON P24 PUMP
7D* REF. DWG. 23-9928
7F* REF. DWG. 23-9923

“7D*”
“7F*”

“7D*”
“7F*”

NOTE: For dimensions & port identifications not shown see the appropriate basic pump installation starting on page 10.

NOTES
PUMP ROTATION IS

AS VIEWED FROM
SHAFT END.
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CONTROLS DIMENSIONS

7J*, 7K* CONTROL

HI-IQ & 4DC01
“B” CONTROL MOUNTING POSITION

CW/CCW, SHOWN ON P6 PUMP
REF. DWG. 23-10132

NOTE: For dimensions & port identifications not shown see the appropriate basic pump installation starting on page 10.

-B- SIDE INPUT CONTROL
CONTROL 

OPTION

   "7J*"
"7K*"

PUMP
ROT.

CW

CCW

CW

CCW

OUTLET

OUTLET

INLET

INLET

OUTLET

OUTLET

INLET

INLET

PORT
’B’

PORT
’A’

B

A

A

B

CCW

CW

CW

CCW

VOL. INDICATOR
ROTATION

ENERGIZE 
SOLENOID

NOTES
PUMP ROTATION IS AS VIEWED FROM SHAFT END.
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CONTROLS DIMENSIONS

PORT 
"B"

PORT 
"B"

-A- CONTROL MTG. POSITION

-B- CONTROL MTG. POSITION

CONTROL
OPTION

CONTROL
OPTION

CONTROL PRESSURE TO 
SAE-4 STR THD. CONTROL PORT

CONTROL PRESSURE TO 
SAE-4 STR THD. CONTROL PORT

PUMP
ROT.

PUMP
ROT.

MANUAL OVERRIDE 
SHAFT ROTATION

MANUAL OVERRIDE 
SHAFT ROTATION

PORT 
"A"

PORT 
"A"

"8A2"

"8A2"

CW
CCW

"PI"
"P2"
"P2"
"P1"

"PI"
"P2"
"P2"
"P1"

CCW
CW
CW

CCW

CCW
CW
CW

CCW

OUTLET
OUTLET

OUTLET
OUTLET

INLET
INLET

OUTLET
OUTLET

INLET
INLET

INLET
INLET

INLET
INLET

OUTLET
OUTLET

CW
CCW

CW
CCW
CW

CCW

8A2 CONTROL

CONTROL MOUNTING POSITION
SHOWN ON P24 PUMP

REF. DWG. 23-9915

9A2 CONTROL

CONTROL MOUNTING POSITION
SHOWN ON P24 PUMP

REF. DWG. 23-9920

NOTE: For dimensions & port identifications not shown see the appropriate basic pump installation starting on page 10.

NOTES
PUMP ROTATION IS AS VIEWED FROM SHAFT END.

NOTES
PUMP ROTATION IS AS VIEWED FROM SHAFT END.

-A- CONTROL MTG POSITION
CONTROL 

OPTION
PUMP
ROT.

MANUAL OVERIDE
SHAFT ROTATIONENERGIZE SOLENOID PORT

"A"
PORT

"B"

"9A2"
CW

CCW
CW

CCW

CW
CW

CCW

CCW
"A"
"A"

"B"

"B"
INLET
INLET

INLET
INLET

OUTLET
OUTLET

OUTLET
OUTLET

-B- CONTROL MTG POSITION

CONTROL 
OPTION

PUMP
ROT.

MANUAL OVERIDE
SHAFT ROTATIONENERGIZE SOLENOID PORT

"A"
PORT

"B"

"9A2"
CW

CW
CW

CCW
CW

CCW CCW

CCW"A"

"A"
"B"

"B"

INLET
INLET

INLET
INLET

OUTLET
OUTLET

OUTLET
OUTLET
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CONTROLS DIMENSIONS

-A- CONTROL MTG POITION

-B- CONTROL MTG POITION

CONTROL
OPTION

CW
CCW
CW

CCW

CW
CCW
CW

CCW

PUMP 
ROT. ENERGIZE SLOENOID:

"B"

"B"

"B"

"B"

"A"

"A"

"A"

"A"

MANUAL OVERIDE
SHAFT ROTATION

PORT
"A"

PORT
"B"

CONTROL
OPTION

PUMP 
ROT. ENERGIZE SLOENOID: MANUAL OVERIDE

SHAFT ROTATION
PORT

"A"
PORT

"B"

CW

CW

CCW

CCW

CW

CW

CCW

CCW

INLET

INLET

INLET

INLETOUTLET
OUTLET

INLET

INLET

OUTLET
OUTLET

OUTLET
OUTLET

INLET
INLET

OUTLET

OUTLET

"9C2"

"9C2"

9C2 CONTROL

CONTROL MOUNTING POSITION
SHOWN ON P24 PUMP

REF. DWG. 23-10005

**2 CONTROL

TYPICAL INDICATOR
CONTROL MOUNTING POSITION

SHOWN ON P24 PUMP
REF. DWG. 23-9933

NOTE: For dimensions & port identifications not shown see the appropriate basic pump installation starting on page 10.

-A- CONTROL MTG.

CONTROL 
OPTION

**2

PUMP
ROT.

C

CC

ROTARY SERVO
SPRG. OFF-SET TO

CCW ROT. FULL TO

CW ROT. FULL TO

PORT
’B’

INLET OUTLET

’Y’  VOLUME

MAX. VOLUME

MAX. VOLUMEOUTLETINLET MIN. VOLUME

MIN. VOLUME

’X’  VOLUMEPORT
’A’

-B- CONTROL MTG.

CONTROL 
OPTION

**2

PUMP
ROT.

C

CC

ROTARY SERVO
SPRG. OFF-SET TO

CW ROT. FULL TO

CCW ROT. FULL TO

PORT
’B’

INLET OUTLET

’Y’  VOLUME

MAX. VOLUME

MAX. VOLUMEOUTLETINLET MIN. VOLUME

MIN. VOLUME

’X’  VOLUMEPORT
’A’

NOTES
PUMP ROTATION IS AS VIEWED FROM SHAFT END.

NOTES
PUMP ROTATION IS AS VIEWED FROM SHAFT END.
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CONTROLS DIMENSIONS

TORQUE LIMITER
ADJUSTMENT

-A- CONTROL MTG. POSITION
CONTROL 

OPTION

**4

PUMP
ROT.

CW

CW

OUTLET

INLET OUTLET

INLET

PORT
’B’

PORT
’A’

"P1"

"P2"

CCW

CW

MANUAL OVERRIDE 
SHAFT ROTATION

CONTROL PRESSURE TO 
SAE-4 STR. THD. CONTROL PORT

F

E

TORQUE LIMITER
ADJUSTMENT

-B- CONTROL MTG. POSITION
CONTROL 

OPTION

**4

PUMP
ROT.

CW

CW

OUTLET

INLETOUTLET

INLET

PORT
’B’

PORT
’A’

"P1"

"P2"

CCW

CW

MANUAL OVERRIDE 
SHAFT ROTATION

CONTROL PRESSURE TO 
SAE-4 STR. THD. CONTROL PORT

F

E

**4 CONTROL

TYPICAL TORQUE LIMITER
CONTROL MOUNTING POSITION

SHOWN ON P24 PUMP WITH 18A CONTROL
REF. DWG. 23-9921

-B- CONTROL MTG. POSITION

-A- CONTROL MTG. POSITION
SPRING OFF SET TO FULL DISPLACEMENT (REDUCED SPEED)

SPRING OFF SET TO FULL DISPLACEMENT (REDUCED SPEED)

MOTOR
ROT.

MOTOR
ROT.

PORT
"A"

PORT
"A"

PORT
"B"

PORT
"B"

PRESSURE TO PORT "X"
(1/8-27 DRYSEAL NPTF)

PRESSURE TO PORT "X"
(1/8-27 DRYSEAL NPTF)

PRESSURE TO PORT "Y"
(1/8-27 DRYSEAL NPTF)

PRESSURE TO PORT "Y"
(1/8-27 DRYSEAL NPTF)

FULL SPEED

FULL SPEED

REDUCED SPEED

REDUCED SPEED

CW

CW

INLET

INLET

INLET

INLET

OUTLET

OUTLET

OUTLET

OUTLET

CCW

CCW

2A0 CONTROL
ROTARY SERVO,

SPG. OFFSET TO FULL, 1-SIDE CTR.
CONTROL MOUNTING POSITION

SHOWN ON M24 MOTOR
REF. DWG. 23-9752

NOTES
PUMP ROTATION IS AS VIEWED FROM SHAFT END.

NOTES
PUMP ROTATION IS AS VIEWED FROM SHAFT END.

NOTE: For dimensions & port identifications not shown see the appropriate basic pump installation starting on page 10.
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CONTROLS DIMENSIONS

-B- CONTROL MTG. POSITION

SPRING OFF SET TO FULL DISPLACEMENT (MIN. SPEED)

MOTOR
ROT.

PORT
"A"

PORT
"B"

PRESSURE  TO PORT
"X"

PRESSURE TO PORT
"Y"

ROTARY SHAFT ROT.
FOR MIN. DISPL.
(MAX SPEED)

CW INLET OUTLET REDUCED SPEED FULL SPEED CW

CCW OUTLET INLET REDUCED SPEED FULL SPEED CW

NOTE: For dimensions & port identifications not shown see the appropriate basic pump installation starting on page 10.

**5 CONTROL
REVERSE COMPENSATOR,

A OR B INLET, CCW/CW ROTATION
CONTROL MOUNTING POSITION

SHOWN ON M6 MOTOR
REF. DWG. 23-9784

NOTES
PUMP ROTATION IS AS VIEWED FROM SHAFT END.
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P6,7,8 REAR ADAPTERS

P6-8, R,L
P6-14 P,S,

SAE 82-2 (A) WITH COUPLING 16-4
SAE 101-2 (B) WITH COUPLING 22-4

P6,7,8, R,L
SAE 127-2 (C) WITH COUPLING 32-4
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P11,14 REAR ADAPTERS

P11,14 R,L
BLANKING PLATE

P11,14 R,L
SAE 82-2 (A) WITH COUPLING 16-4
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P11,14 REAR ADAPTERS

P11,14 R,L
SAE 101-2 (B) WITH COUPLING 22-4

P11,14 R,L
SAE 127-2 (C) WITH COUPLING 32-4
SAE 127-4 (C) WITH COUPLING 32-4
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P11,14 REAR ADAPTERS

P11,14 R,L
SAE 165-4 (E) WITH COUPLING 44-4

P11,14 R,L
SAE 152-4 (D) WITH COUPLING 44-4
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P24, 30 REAR ADAPTERS

P24,30 P,S
SAE 101-2 (B) WITH COUPLING 22-4

P24,30 P,S
SAE 127-2 (C) WITH COUPLING 32-4
SAE 127-4 (C) WITH COUPLING 32-4
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P24,30 REAR ADAPTERS

P24,30 R,L
SAE 101-2 (B) WITH COUPLING 22-4
SAE 101-4 (B) WITH COUPLING 22-4

P24,30 R,L
BLANKING PLATE
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P24, 30 REAR ADAPTERS

P24,30 R,L
SAE 152-4 (D) WITH COUPLING 44-4

P24,30 R,L
SAE 127-2 (C) WITH COUPLING 32-4
SAE 127-4 (C) WITH COUPLING 32-4
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P24, 30 REAR ADAPTERS

P24,30 R,L
SAE 177-4 (F) WITH COUPLING 50-4

P24,30 R,L
SAE 165-4 (E) WITH COUPLING 44-4
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INLET CONDITIONS

INLET CONDITIONS AT SEA LEVEL

Speed, RPM

A
bs

ol
ut

e 
pr

es
su

re
, P

S
IA

A
bs

ol
ut

e 
pr

es
su

re
, B

ar

21.7
20.7
19.7
18.7
17.7
16.7
15.7
14.7
13.7
12.7
11.7
10.7

1.50
1.43
1.36
1.29
1.22
1.15
1.08
1.01
0.95
0.88
0.81
0.74

1200 1400 1600 1800 2000 2200 2400

INLET CONDITIONS AT SEA LEVEL

Speed, RPM

A
bs
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IA

A
bs
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su
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, B

ar

21.7
20.7
19.7
18.7
17.7
16.7
15.7
14.7
13.7
12.7
11.7
10.7

1.50
1.43
1.36
1.29
1.22
1.15
1.08
1.01
0.95
0.88
0.81
0.74

1200 1400 1600 1800 2000 2200 2400

INLET CONDITIONS AT SEA LEVEL

Speed, RPM

A
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S
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A
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, B
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21.7
20.7
19.7
18.7
17.7
16.7
15.7
14.7
13.7
12.7
11.7
10.7

1.50
1.43
1.36
1.29
1.22
1.15
1.08
1.01
0.95
0.88
0.81
0.74

1200 1400 1600 1800 2000 2200 2400

P6V & P6F P7V & P7F

P8V & P8F

INLET CONDITIONS AT SEA LEVEL

Speed, RPM

A
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21.7
20.7
19.7
18.7
17.7
16.7
15.7
14.7
13.7
12.7
11.7
10.7

1.50
1.43
1.36
1.29
1.22
1.15
1.08
1.01
0.95
0.88
0.81
0.74

1200 1400 1600 1800 2000 2200 2400

INLET CONDITIONS AT SEA LEVEL

Speed, RPM

A
bs

ol
ut

e 
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es
su

re
, P

S
IA

A
bs

ol
ut

e 
pr

es
su

re
, B

ar

21.7
20.7
19.7
18.7
17.7
16.7
15.7
14.7
13.7
12.7
11.7
10.7

1.50
1.43
1.36
1.29
1.22
1.15
1.08
1.01
0.95
0.88
0.81
0.74

1200 1400 1600 1800 2000 2200 2400

P11V P14V

Note: The absolute inlet pressure is the pressure required to fill the pump with petroleum based fluids. The maximum pressure in the inlet port is 200
psi, 14 bar. For unboosted systems, the diameter of the suction line must be sized to allow a maximum velocity not higher than 4 ft/sec. A coarse
screen may be considered in the suction line, no filter. For water in oil invert emulsions and water glycols increase the inlet absolute pressure by 25%,
for phosphate ester increase the absolute inlet pressure by 35%. Any inlet pressures above atmospheric may increase noise levels and decrease effi-
ciencies noted in this literature. Please consult your nearest Denison Office for further details.

Inlet characteristics-auxiliary pump, port C
Series Speed Displacement Pressure absolute

rpm in3/rev cm3/rev psi bar
6, 7, 8, 11, 14 1200 1.07 17,5 9.5 0,66
6, 7, 8, 11, 14 1800 1.07 17,5 9.5 0,66
6, 7, 8, 11, 14 2400 1.07 17,5 10.5 0,72
24, 30 1200 4.84 79,3 9.5 0,66
24, 30 1800 4.84 79,3 10.5 0,72

Note: Maximum pressure on inlet port C is 200 psi, 14 bar.
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PERFORMANCE CURVES (U.S.)

Performance curves Series 6
Motor at full displacement

Performance curves Series 7
Motor at full displacement

Performance curves Series 6
Pump at full displacement

Performance curves Series 7
Pump at full displacement
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PERFORMANCE CURVES (METRIC)

Performance curves Series 6
Pump at full displacement

Performance curves Series 7
Pump at full displacement

Performance curves Series 6
Motor at full displacement

Performance curves Series 7
Motor at full displacement
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PERFORMANCE CURVES (U.S.)

Performance curves Series 11
Pump at full displacement

Performance curves Series 14
Pump at full displacement

Performance curves Series 11
Motor at full displacement

Performance curves Series 14
Motor at full displacement
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PERFORMANCE CURVES (METRIC)

Performance curves Series 11
Pump at full displacement

Performance curves Series 14
Pump at full displacement

Performance curves Series 11
Motor at full displacement

Performance curves Series 14
Motor at full displacement
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PERFORMANCE CURVES (U.S.)

Performance curves Series 8
Pump at full displacement

Performance curves Series 24
Pump at full displacement

Performance curves Series 30
Pump at full displacement
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PERFORMANCE CURVES (METRIC)

Performance curves Series 8
Pump at full displacement

Performance curves Series 24
Pump at full displacement

Performance curves Series 30
Pump at full displacement
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PUMP PRIMARY DISPLACEMENT CONTROL OPTIONS

CODE DESCRIPTION HYDRAULIC CIRCUIT

102 MANUAL SCREW ADJUST

2A2 TWO POSITION CONTROL

2H2 3 POSITION CONTROL

2M2 2 POSITION CONTROL WITH
4DO1 VALVE

TO VANE CHAMBERS

TO VANE CHAMBERS

SERVO

SERVO

TO VANE CHAMBERS

SERVO

X

X

Y

Y

TO VANE CHAMBERS

SERVO



TYPICAL PERFORMANCE DESCRIPTION OF OPERATION

46

PUMP PRIMARY DISPLACEMENT CONTROL OPTIONS

Spring loaded toward maximum displacement, with an adjustment
screw to limit the displacement anywhere between 0% and 100%.
A minimum volume stop is also supplied so that when the rotary
servo shaft is turned, the displacement can be varied only
between the minimum and maximum settings.

Torque required to rotate servo shaft: 20 lb-in, 2.56 Nm.19

19

19

19

o

o

o

o

19

19

o

o

MIN MAX

CAM ANGLE

CAM ANGLE

SERVO 
SHAFT

ROTATION

19

19

19

19

o

o

o

o

1

2

3

CAM ANGLE

Hydraulically piloted non-proportionally between adjustable mini-
mum and maximum displacements.    The control is spring loaded
toward minimum when used on pumps, to maximum on motors.
Servo pressure is switched by an external valve to drive the con-
trol in either direction.     When used on motors, the minimum set-
ting can be set no lower than 30% of maximum.

Hydraulically piloted non-proportionally between an adjustable
minimum displacement of  0±5% and two fully adjustable maxi-
mum displacements, one in either direction, and spring loaded
toward minimum.   Servo pressure is switched by an external
valve to drive the control in either direction.

SHAFT ROTATION

SHAFT
ROTATION

19

19

o

o

CAM ANGLE

SHAFT ROTATION

Same as 2A2 except a 4D01 two position directional valve is
mounted to the control.   With the solenoid de-energized, the con-
trol is spring loaded to zero for pumps and to maximum displace-
ment for motors.   Energizing the solenoid drives the control
toward maximum displacement on pumps, minimum on motors.
When used on motors, the minimum settings can be no less than
30% of maximum.
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PUMP PRIMARY DISPLACEMENT CONTROL OPTIONS

CODE DESCRIPTION HYDRAULIC CIRCUIT

2N2 3 POSITION CONTROL
WITH 4DO1 VALVE

402 SPRING CENTERED 
ROTARY SERVO

4A2 SPRING CENTERED ROTARY
SERVO WITH ADJUSTABLE 

STOPS

4B2 SPRING CENTERED ROTARY
SERVO WITH AUTOMATIC 

BRAKE AND BYPASS 
CONTROL

TO VANE CHAMBERS

TO VANE CHAMBERS

SERVO

SERVO

TO VANE CHAMBERS

SERVO

TO VANE CHAMBERS

SERVO

REPLENISHINGBRAKE



48

PUMP PRIMARY DISPLACEMENT CONTROL OPTIONS

TYPICAL PERFORMANCE DESCRIPTION OF OPERATION

19

19

19

19

o

o

o

o

1

2

3

19

19

19

19

o

o

o

o

CAM ANGLE

CAM ANGLE

SERVO SHAFT
ROTATION

SHAFT ROTATION
ANGLE

STROKE RATE
ZERO TO MAXIMUM
P6,7,8         0.8 SEC
P11,14       1.5 SEC
P24, 30      1.8 SEC

Same as 2H2 except a 4D01 three position directional valve is mount-
ed to the control.   With the solenoids de-energized, the control is
spring loaded to zero.     Energizing a solenoid drives the control
toward maximum displacement in one of the two directions.

The 402 is the basic displacement control for all Goldcup.    It is actuat-
ed by a servo shaft that is rotated from 0º - 19º, either side of center.
This action opens a unique slide valve to port servo oil to and from the
vane chambers that actuate the rocker cam.    Vanes, integral to the
cam, move the cam so that it follows the rotary servo input shaft motion
exactly.    When the cam reaches the position equal to that of the input
shaft, the slide valve closes.   Any cam motion due to pumping forces
immediately opens the slide valve to correct the cam position.

Springs cause the control to return to zero stroke when no external
force is applied to the servo shaft. An adjustment is provided to locate
the exact zero position, to prevent machine creep.

19

19

19

19

o

o

o

o

CAM ANGLE
The 4A2 control is the same as the 402, with addition of adjustable
maximum volume stop screws, with locking caps, to limit the control to
less than 100% displacement.    Stops are present on both sides of
center and may be set independently to different settings.

SERVO SHAFT
ROTATION ANGLE

19
±2

o

o
19

o

19

19

19

19

o

o

o

o

CAM ANGLE

SERVO SHAFT
ROTATION ANGLE

BRAKE PRESSURE HIGH
BYPASS CLOSED

BRAKE PRESSURE LOW
BYPASS OPEN

The 4B2 control is the same as the 4A2 control, with the
addition of an output port that will provide servo pres-
sure to control a spring applied, pressure released park-
ing brake. The control contains anticoincidence functions
that cause the brake to release immediately upon 

application of an on-stroke motion at the rotary servo
shaft, and that cause the brake to remain released even
after the rotary servo shaft is recentered, until the pump
rocker cam actually returns to zero, at which time the
brake will set.   Additionally, a small bypass is opened
between the pump A & B ports to bypass any flow that is
generated if the pump is not exactly zeroed.   The
bypass closes whenever the brake is released.
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PUMP PRIMARY DISPLACEMENT CONTROL OPTIONS

CODE DESCRIPTION HYDRAULIC CIRCUIT

4C2 SPRING CENTERED BRAKE 
AND ADJUSTABLE BYPASS 

CONTROL (AUTOMATIC 
BRAKE CONTROL)

5A2 ELECTRO HYDRAULIC
CONTROL

8A2 HYDRAULIC STROKER

TO VANE CHAMBERS

SERVO

TO VANE CHAMBERS

SERVO

P2 P1

TO VANE CHAMBERS

SERVO
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PUMP PRIMARY DISPLACEMENT CONTROL OPTIONS

TYPICAL PERFORMANCE DESCRIPTION OF OPERATION

19

19

19

19

o

o

o

o

CAM ANGLE This control combines the features of the 4A2 and 4B2 controls.
See above descriptions.

SERVO SHAFT
ROTATION ANGLE

The 5A2 control controls displacement in proportion to an electric
current between zero and 350 milliamps.     The control is avail-
able with or without a 10% deadband.     Positive polarity drives
the control in one direction, and negative polarity in the other.
Adjustable maximum displacement stops are included.     The 5C2
option, with automatic brake control, is also available.

19

19

o

o

IMAX
IMAX

CAM ANGLE

INPUT CURRENT

DEADBAND

19

19

o

o

IMAX
IMAX

CAM ANGLE The 8A2 control controls displacement in proportion to a hydraulic
pressure, values listed below. The control is available with or with-
out a 10% deadband.     Pressure applied in the P1 port drives the
pump on stroke in one direction,  P2 port in the other. Adjustable
maximum displacement stops are included.     The 8C2 option,
with automatic brake control, is also available.

P MAX

P MAX
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PUMP PRIMARY DISPLACEMENT CONTROL OPTIONS

CODE DESCRIPTION HYDRAULIC CIRCUIT

9A2 ELECTRIC STROKER

                
7D              HIGH IQ SERVOVALVE
7F                         CONTROL

FEEDBACK 
(POTENTIOMETER
OR RVDT

TO VANE CHAMBERS

SERVO

SERVO

TO VANE CHAMBERS

COMMAND

COMPENSATOR
PILOT

(V PORT)
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PUMP PRIMARY DISPLACEMENT CONTROL OPTIONS

TYPICAL PERFORMANCE DESCRIPTION OF OPERATION

The 7** control is a high response displacement control that uses a servo-
valve to direct high flow levels to and from the vane chambers, in order to
achieve high stroke rates on the pump. A feedback potentiometer or RVDT
(Rotary Variable Differential Transformer) is used to feed back the rocker
cam position to the controlling electronics to achieve stable operation.    

    

The 7F control uses a servovalve, but also has a special valve block with a
valve in it to shut off the servovalve, so that control may be taken over by a
4A2 control also mounted to the pump as a manual override.
  

19

19

o

o

IMAX
IMAX

100%

19

100%

19

o

o

CAM ANGLE

COMMAND

CAM ANGLE

The 9A2 control controls displacement in proportion to an electric current
between zero and 350 milliamps for the 24 volt version, and up to 650 mil-
liamps for the 12 volt version. The control is available with or without a 10%
deadband. The control signal is a Pulse Width Modulated signal. Current sig-
nal to one coil drives the pump in one direction, and to the other coil in the
opposite. Adjustable maximum displacement stops are included. The 9C2
option, with automatic brake control, is also available.

Specifications:

Hysteresis 5% typical, 8% maximum
Linearity 8%
Response P6,7,8           0.9 seconds, zero to full stroke or back

P11,14          1.5 seconds, zero to full stroke or back
P24, 30         1.8 seconds, zero to full stroke or back

Repeatability 2%
Temperature null shift <2% per 100ºF  (38º C)
Servo pressure required 200-1000 psi (14-70 bar), 400 nominal (28 bar)
Coil resistance 41 ohms
Electrical input 270 ma minimum, 325 ma nominal, 350 ma maximum
Neutral deadband 150 ma minimum, 180 ma nominal, 210 ma maximum
Manual override 3/16" Allen wrench, 30 in-lb (3.4Nm) with zero signal
Fluid types All
Fluid cleanliness Contains a 75 micron filter, NAS 1638, class 8 or ISO 17/14
Available drivers 5A Driver 020-14078-0

5A options card S20-11716-0
Power supply 762-30026-0
Euro card holder 701-00007-8

Electrical connector DIN 43650 type AF, 16-01008-8
Fluid cleanliness NAS 1638, class 8 or ISO 17/14

INPUT
CURRENT

Specifications for 7D, 7F:

           P6,7,8 P11,14 P24/30
Hysteresis <±1% <±1% ±1%
Linearity <±0.5% <±0.5% ±0.5%
Step Response 180ms 300 Ms 360 Ms
Small Signal Frequency Response 10 Hz, 400 psi (28 bar) 8.2 Hz,, 440 psi (30 bar) 6 Hz,, 500 psi (35 bar)

17 Hz,, 1000psi (70 bar) 13 Hz,, 1000 psi (70 bar) 9 Hz,, 1000 psi (70 bar)
Servo Pressure 1000 psi (70 bar) nominal
Coil Resistance 1000 ohms
Electrical Input 0-10 ma
Feedback Pot Output, ±3 VDC
     19", 15 VDC excitation
Feedback RVDT Output, ±2.4 VDC
     19", 15 VDC excitation
Fluid Types All
Fluid Cleanliness NAS 1638, class8 or ISO 17/14
Available Drivers Jupiter High IQ S20-11958
Electrical Connector
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SECONDARY CONTROL OPTIONS

CODE DESCRIPTION HYDRAULIC CIRCUIT

                                HIGH IQ
7J   4DCO1 CONTROL
7K   PROPORTIONAL
                                                 VALVE

--4 TORQUE LIMITER OVERRIDE

TO VANE CHAMBERS

TO VANE CHAMBERS

COMPENSATOR
PILOT (VPORT)

ELECTRONICS
CAM POSITION
FEEDBACK

COMMAND
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SECONDARY CONTROL OPTIONS

TYPICAL PERFORMANCE DESCRIPTION OF OPERATION

The 7** controls are high response displacement controls that use propor-
tional directional flow control valves to direct high flow levels to and from
the vane chambers, in order to achieve high stroke rates on the pump. A
feedback potentiometer or RVDT (Rotary Variable Differential Transformer)
is used to feed back the rocker cam position to the controlling electronics to
achieve stable operation.

  
    

The 7K control uses a proportional directional control valve, but also has a
special valve block with a valve in it to shut off the valve, so that control may
be taken over by a 4A2 control also mounted to the pump as a manual
override.
  

Specifications for 7J, 7K

P6,7,8 P11,14 P24/30

Hysteresis <±1% <±1% <±1%

Linearity <±0.9% <±0.9% ±0.9%

Step Response 180 ms                    300 ms 300 ms

Small Signal Frequency Response 16 Hz, 400 psi (28 bar) 12 Hz,, 440 psi (30 bar) 8Hz,, 500 psi (35 bar)

25 Hz,, 1000 psi (70 bar) 20 Hz,, 1000 psi (70 bar) 10 Hz,, 1000 psi (70 bar)

Servo Pressure 1000 psi (70 bar) nominal

Coil Resistance 1000 ohms

Electrical Input 0-10 ma

Feedback Pot Output ±3 VDC at 19º, 15 VDC excitation

Feedback RVDT Output, ±2.4 VDC  at 19º, 15 VDC excitation

Fluid Types All

Fluid Cleanliness NAS 1638, class 8 or ISO 17/14

Available Drivers Jupiter High IQ driver S20-11958

Electrical Connector

19
o

19
o

15
0

15
0

P

TORQUE

100%

19

100%

19

o

o

CAM ANGLE

COMMAND

The **4 control option can be added to any other control, except
the 7**, and will limit the amount of torque accepted by the drive
shaft on the pump by reducing displacement if the product of pres-
sure and flow (displacement) exceed a preset value.  This will
allow the pump to go to full stroke, but not at maximum pressure,
and it will allow the pump to go to full pressure, but not at maxi-
mum flow.  When the condition causing the overload disappears,
the pump control reverts to the main displacement control.  The
pressure compensator override is always in effect, at all times, and
its function is not effected by this control in any way.
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6,7,8 HYDRAULIC SCHEMATIC (CLOSED CIRCUIT)
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11,14 HYDRAULIC SCHEMATIC (CLOSED CIRCUIT)
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24,30 HYDRAULIC SCHEMATIC (CLOSED CIRCUIT)



58

6, 7, 8 HYDRAULIC SCHEMATIC (OPEN CIRCUIT)

SERIES 6, 7, 8 OPEN CIRCUIT PUMP

pump rotary servo input port port
rotation shaft rotation “A” “B”

input command “A” side R CW inlet outlet
L CCW inlet outlet

input command “B” side R CCW inlet outlet
L CW inlet outlet

NOTES:

1.  The auxiliary pump inlet must be connected directly to the reservoir.  See page 39
for main pump and auxiliary pump inlet requirements.

2.  Case pressure must not exceed inlet pressure by more than 25 psi, 1,7 bar.

3.  Maximum allowable inlet (port C) pressure:  200 psi, 13,8 bar.

4.  Filters must use bypass valves.

5.  Absolute inlet pressure must be increased for the following fluids:
a. 25% for water glycols
b. 35% for phosphate esters

6.  A check valve in the outlet line between the pump and load is highly recommended
where hoses, accumulators or other components may decompress when pump is
vented by the compensator.
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11,14 HYDRAULIC SCHEMATIC (OPEN CIRCUIT)

pump rotary servo input port port
rotation shaft rotation “A” “B”

input command “A” side R CW inlet outlet
L CCW inlet outlet

input command “B” side R CCW inlet outlet
L CW inlet outlet

NOTE:

A check valve in the outlet line between the pump and load is highly recommended
where hoses, accumulators or other components may decompress when pump is
vented by the compensator.

SERIES 11, 14 OPEN CIRCUIT PUMP
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P
U

M
P
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R

D
E

R
IN

G
 C

O
D

E

0

P 2- A 0 0- 0 B 0
Pump
Series/displacement 6 7 8 11 14 24 25 30

3

Type
F
P
R
L
S

" " " " " V
Shaft/mounting

02
03
04
05
07
08

Shaft rotation
R
L

Seal type
1
4
5

Design letter Assigned by manufacturer, and may change without notice
Primary controls

0
1
2
4
7
8
9

Primary control options 1"""" 2"""" 4"""" 7"""" 8"""" 9""""

A
B
C
D
E
F
G
H
J
K
L
M
N

" P
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P
U

M
P

 O
R

D
E

R
IN

G
 C

O
D

E

0
X

07
06

04
03

00

Secondary controls 1"""" 1"""" 4"""" 7"""" 8"""" 9""""
2
4
6

" " " " " 7
Control location

A
B

psi bar

01
02

05

Internal pump
3 3 3

1
2
3
4
5
6

External drive

0
A
B
C
D
E

177- 4 50-4 F
External mounting

0
1



Motor Ordering Code

M 0 A 0 0- 0
Motor

V
Shaft/mounting

05

N

5
Design letter Assigned by manufacturer, and may change without notice A, B, C, D

9

M

5

B
/2N

psi bar

05

1
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