Regulator Operation
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Regulator Operation (Before Pump Destroke)
(2) Plate. (6) Spool. (7) Feedback lever. (8) Rod. (9) Spring. (10) Spring. (11) Pin. (12) Line (power shift pressure). (14) Passage. (15) Piston. (16) Pilot piston. (18) Piston. (19) Swashplate. (28) Passage. (29) Shoulder. (30) Passage. (31) Piston chamber. (32) Piston chamber. (PD) Main pump delivery pressure. (PS) Power shift pressure.
Main pump delivery pressure (PD) acts on shoulder (29) of pilot piston (16). Power shift pressure (PS) from passage (14) acts on piston (15) and on the left end of pilot piston (16). When the total force of main pump delivery pressure (PD) and power shift pressure (PS) is less than the total force of springs (9) and (10) (due to a smaller machine load) pilot piston (16) remains stationary. Plate (2), feedback lever (7), and spool (6) also remains stationary, which keeps passage (28) closed. Main pump delivery pressure (PD) cannot enter piston chamber (31) while there is main pump delivery pressure (PD) in piston chamber (32). Piston (18) is shifted all the way to the left. Swashplate (19) is held at maximum angle position which allows the pump to maintain the maximum output flow.
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Illustration Of Regulator Operation
(1) Pin. (2) Plate. (5) Pin. (6) Spool. (7) Feedback lever. (8) Rod. (9) Spring. (10) Spring. (11) Pin. (15) Piston. (16) Pilot piston. (17) Pin. (18) Piston. (21) Pilot piston. (29) Shoulder. (33) Feedback pin. (34) Large hole.


Regulator Operation (After Start Of Pump Destroke)
(1) Pin. (2) Plate. (5) Pin. (6) Spool. (7) Feedback lever. (8) Rod. (9) Spring. (10) Spring. (11) Pin. (12) Line (power shift pressure). (14) Passage. (15) Piston. (16) Pilot piston. (17) Pin. (18) Piston. (19) Swashplate. (28) Passage. (29) Shoulder. (30) Passage. (31) Piston chamber. (32) Piston chamber. (33) Feedback pin. (34) Large hole. (35) Passage. (36) Spring. (37) Housing. (38) Pin. (PD) Main pump delivery pressure. (PS) Power shift pressure.
An increased load on the main pump increases power shift pressure (PS) and main pump delivery pressure (PD).
The combined forces of main pump delivery pressure (PD) and power shift pressure (PS) acts on shoulder (29) and on the left end surface of piston (15). When these combined forces are greater than the combined forces of springs (9) and (10), pilot piston (16) shifts to the right. Piston (16) compresses springs (9) and (10) while moving rod (8) to the right. This turns plate (2) counterclockwise about pin (1) as an axis. This rotation is caused by the mechanical linkage relationship of rod (8), plate (2) and housing (37) through pins (11) and (1).
Plate (2) is also mechanically linked with feedback lever (7) through pin (5). Pin (5) is attached to feedback lever (7) and is held in position against the left side of large hole (34) in plate (2) by the force of spring (36). Feedback lever (7) is also mechanically linked with piston (18) and spool (6) through pins (33) and (38). As plate (2) turns counterclockwise, it moves pin (5) to the right. Pin (5) turns feedback lever (7) clockwise about feedback pin (33) as an axis. At the same time spool (6) shifts to the right to compress spring (36).
When spool (6) shifts to the right, passage (28) opens to allow main pump delivery pressure (PD) to go through passage (35) to piston chamber (31). Main pump delivery pressure (PD) acts on both right and left end surfaces of piston (18). Because the area of the piston's left end surface is larger than that of the right end surface, the piston shifts to the right. Piston (18) is mechanically linked with swashplate (19) through pin (17). When piston (18) moves to the right, swashplate (19) rotates clockwise to decrease the swashplate angle for pump destroke.
When piston (18) shifts to the right, feedback pin (33) moves to the right. This turns feedback lever (7) counterclockwise about pin (5) as an axis, and shifts spool (6) to the left. As spool (6) shifts to the left, passage (28) is blocked. Now spool (6) and swashplate (19) are held at the balanced position.
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Negative Flow Control Operation (Partial)
(3) Plate. (4) Pin. (5) Pin. (6) Spool. (7) Feedback lever. (13) Pin. (18) Piston. (19) Swashplate. (20) Piston chamber. (21) Pilot piston. (22) Large hole. (23) Spring. (24) Line (rear pump negative flow control pressure). (33) Feedback pin. (39) Main control valves. (40) Passage. (41) Center bypass passage. (42) Negative flow control orifice. (43) Rear pump. (PN) Negative flow control pressure.
The negative flow control functions to minimize pump output flow when the control levers are in the NEUTRAL position. When a control lever is partially moved from the NEUTRAL position, the negative flow control allows the pump output flow to gradually increase. Flow increase depends on the lever stroke distance. This function activates for fine control operations until the center bypass passage in the main control valves is blocked.
The rate of oil flow through center bypass passage (41) in main control valves (39) is at maximum when all the control levers are in the NEUTRAL position. When the control levers are partially moved for a fine control operation, part of the rear pump oil flows to passage (40) to decrease the oil flow in center bypass passage (41). The flow in center bypass passage (41) is restricted by negative control orifice (42). Negative flow control pressure (PN) develops in line (24). Modulation [increase or decrease of negative flow control pressure (PN)] depends on the rate of oil flow through center bypass passage (41). Negative flow control pressure (PN) is at maximum when all control levers are in NEUTRAL position which keeps the pump output flow at minimum.
NOTE: For more information of the negative flow control pressure (PN), refer to the "Main Control Valves" section of this module.
Negative flow control pressure (PN) from line (24) enters piston chamber (20). Negative flow control pressure (PN) in the piston chamber shifts pilot piston (21) to the right to compress spring (23). When the pilot piston shifts to the right, the mechanical linkage of pilot piston (21) through pin (13), turns plate (3) counterclockwise about pin (4) as an axis. Plate (3) is mechanically linked with feedback lever (7) through pin (5). Pin (5) is attached to feedback lever (7) and held in position against the left side of large hole (22) in plate (3). The feedback lever is also mechanically linked with piston (18) through feedback pin (33). When plate (3) turns counterclockwise, it moves pin (5) to the right. Pin (5) turns feedback lever (7) clockwise about feedback pin (33) as an axis. Spool (18) moves to the right which decreases swashplate (19) angle in the same manner as that done under the constant horsepower flow control. This causes the pump to destroke at a lower level than that under the constant horsepower flow control.
The further the control levers are moved away from the NEUTRAL position, the less force acts against spring (23) due to a decreased negative flow control pressure (PN). Pilot piston (21) shifts to the left to increase the swashplate angle to upstroke the pump. When the control lever is moved a small amount, pump output flow rate is controlled between minimum and maximum. This flow depends on negative flow control pressure (PN).

