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OPERATING INSTRUCTIONS

MANUAL OPERATION OF RIDE

PLACE MODE SELECTION SWITCH IN MAN (manual) POSITION.

1. Turn the brake ON. Brake should remain ON at all times during
operation. To start motor and hydraulic system push button labeled
HYDRAULIC SYSTEM ON. Allow system to warm up until the temperature of
the hydraulic system reaches 50 degrees. Hydraulic fluid will warm up
before temperature gauge indicates 50 degrees because the gauge is
exposed to the open air. Hydraulic pump will quiet down when fluid is
warm enough.

2. Place switch labeled ROTATION in the FWD (forward) position in
anticipation of jogging forward at the end of the ride cycle. Rotation
will not occur at this time. (When rotation does begin as the boom
reaches the top, the rotation switch is not responsible. The rotation at
the top occurs automatically when the upper limit switch on the boom is

closed. The FWD position of the switch will cause the wheel to rotate
in jog mode in the same direction as ride operation.)

3. Move BOOM LIFT joystick to the UP position. Boom will rise until it
reaches its maximum height and then will stop by itself. Release joy
stick after upward movement of the boom stops.

4. Wheel rotation will start at this time. When tilt speed is
achieved, the red diode labeled NO TILT will go out, and the green diode
labeled OK TILT will illuminate.

5. As rotation starts and the wheel is spinning up to speed, the
operator must observe all passengers and verify that all are in cages
with safety belts fastened. Operator must not tilt the wheel until
observing that all passengers are in cages with safety belts fastened.

6. When the OK TILT diode illuminates, move the TILT joystick to the
TILT position. This action will cause the wheel to tilt. When the tilt
position is achieved, the tilt action will stop by itself. NOTE: The
wheel will not tilt until adequate wheel speed is achieved.

level the wheel, move the TILT joystick to the LEVEL position. The
wheel tilt movement will stop by itself when the wheel is level.

7. NOTE: The boom cannot be lowered unless the wheel is level. To



8. To lower the boom, move the BOOM joystick to the DOWN position. As
soon as downward movement starts, the wheel will cease rotating.
Depress the jog switch with rotation in FRD as soon as the boom starts
down. This will allow rotation to continue at jog speed until the boom
is on the boom rest, and parking at the platform is desired.

9. When the boom reaches the boom rest, downward movement will stop by
itself. Release the joy stick.

10. Jog forward until the doorways line up with the platform and let up
on the jog button. It the doors do not line up with the loading
platforms, select the direction of rotation needed by placing the
ROTATION switch in either the FORWARD or REVERSE position. Depress the
JOG button. The wheel will rotate while the button is depressed.
Releasing the JOG button will set the brake and stop wheel rotation.

NOTE: _JOG FUNCTION WILL NOT WORK WITH THE BRAKE TURNED OFF. TURN THE
BRAKE OFF ONLY FOR SET UP AND TEAR DOWN OR WHEN THE RIDE 1S LEFT NOT
OPERATIONAL WITH THE POWER BREAKERS ON.
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II.

AUTOMATIC OPERATION OF RIDE
PLACE MODE SELECTION SWITCH IN AUTO POSITION

1. Place mode selector switch in AUTO position. The ride will function
exactly as detailed in manual operation with one exception. The Tip
Back to Level function (Manual Operation, No. 7) will occur
automatically after a timed delay.

2. Should tip back to level be desired before the timer stops the ride
cycle, place the mode selector switch in MAN (manual) and use the Tilt
lever. NOTE: THE MANUAL TILT TO LEVEL FUNCTION WILL NOT WORK WITH THE
MODE SELECTOR IN AUTO.
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INSTRUCTIONS FOR SET UP

ZENDAR

I. Block and Level Ride

A. Unpin the driver's side outrigger, swing outrigger out to operating
position and pin in place.

B. Blocking is located on top of setup platforms between frame rails of the
Zendar. Remove blocking from drivers side of ride.

C. Lower front landing gear, Use blocking as required. Unhook towing
vehicle.

D. Unpin stairway extension sections on stairways located at rear of
trailer. BSwing stairway extension sections down and pin in place. Remove

stairway railings located between the two stairways.

E. Walk up the drivers side stairway on the rear of the trailer and push in
selector valve. The selector valve is located on the rear of the trailer to
the left of the grease zerk manifold. Pushing in the selector valve releases

air from the suspension system and allows the frame to settle down on the air
bag stops.

F. Remove spreader bars and sign legs located on curb side above fenders.

G. Lower both rear landing gear located between rear dual tires. Handles
for landing gear are located in the rear center compartment. Use proper

blocking under landing gear. Lower landing gear transferring weight from
tires to landing gear.

H. Level ride using a carpenter's level. After air is released from
suspension system the bottom rear step will drop close to the ground. Using
the rear landing gear raise the ride until the rear bottom step is 7" to 9"
a#bove the ground. Maintaining the steps at that height level the ride from

rear to front using the front landing gear. Level the frame rails of the
ride.

I. Level the ride from side to side placing the level on the rear transverse
frame rail and the gooseneck platform in front.

J. Now unpin curb side outrigger, swing outrigger to its operating position
and pin in place.
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K. Lower all screw jacks to their down position and pin in place. Two screw
jacks are located rear of the axle, two next to the front landing gear and
two on the ends of the ocutriggers. Place proper blocking under each screw
jack. BScrew down screw jack feet until tight against the blocking. Raise

'rear landing gear until most of the weight is transferred to the screw jacks,

but the tires should remain in contact with the ground. Raise front landing
gear until about 50% of the weight is transferred to the front screw jacks.

II. sStart Electric Motor and Hydraulic System

A. Remove Zendar operator console from the driver's side outrigger, Place
console on curbside of ride close to the main electrical panel.

B. Unroll lead wire located on curbside rear fender. Attach lead wire to
ride power source.

C. Electrical power cord for Zendar operator's console is located on the
curbside rear fender. Connect power cord to operator's console.

D. Open cover on operator's console. Before operating pump be sure it is
operating in the correct direction. An arrow is stamped on top of the rear
C- face flange, next to the pump servo housing. The pump must turn in the
same direction as the arrow points. Observe pump rotation by the cooling fan
on the drive motor. 1If the pump is turning the wrong direction turn off the
pump and reverse lead wires at the generator. :

E. After ensuring that the pump is rotating in the correct direction, press
button labeled START and start electric motor.

IITI. Lower and Unload Front Storage Rack and Remove Banana
Panel Boxes from Gooseneck

A, Loosen and remove turn-buckle that secures front storage rack. Move to
rear driver's side of gooseneck platform where control for front storage rack
1s located. To lower rack move control level down while depressing override
button found on the end of box containing the lever.

B. Fence feet are located in rear center compartment. Place fence feet
around perimeter of ride.

C. Remove aluminum perimeter fence from front storage rack and place in
fence feet around perimeter_of ride.

D. Remove inner fence from front storage rack and place standing against the
hydraulic¢ fluid reservoir.
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E. Remove the rear stair hand rails and lean them against the rear curb side
tender. . :

F. Remove setup platforms from underneath Zendar. Assemble both platforms.

G. Prepare to remove banana panel boxes from gooseneck. Remove the two tie-
down rods that secure all three boxes by removing wing nuts on the ends of
the rods. The wing nuts are located under the gooseneck, Now position one
of the two set up platforms along side the gooseneck platform next to the
banana panel boxes. Position the second setup platform along side the first
but on the opposite side from the gooseneck platform. While standing on the
platforms, lift down the top box. Place on platform. Repeat the procedure
for the middle and bottom box. Place banana panel storage boxes on the
ground outside ride perimeter.

IV. Rotate Sweeps Around Hub and Pin Rotating Wings

A. Remove cage tie bars and the X-brace turnbuckles located on the rear of
the two cages that are transported above the rear portion of the trailer.

B. A cage separator made from turn buckles and rods is located on top of the
cages and maintains separation of cages during transport. This cage

separator is located on top of the cages close to the center ornament.
Remove the cage separator.

C, Remove the sweep support bar that is located close to the end of the

sweeps. Lower the bar using the screw jacks on which it is mounted and
remove the bar.

D. Lower the rear cage support bar using the adjustable portion of the screw
jacks on which it is mounted. Do not remove the support bar at this time.

E. Remove the tab from the curb side end of the cage support bar. Leaving
cage # 6 in its position to the rear of sweep # 6 swing sweep # 6 in a
counter clockwise direction until sweep # 6 is located over the goose neck
platform. The short spreader bar between sweeps # 6 and # 7 will cause sweep
# 7 also to be positioned over the goose neck platform.

F. Remove the tab from the drivers side end of the cage support bar.
Leaving cage # 4 in its position to the rear of sweep # 4 swing sweep # 4 in
a clockwise direction until sweep # 5 is located over the goose neck platform
as close as possible to sweep # 6. The short spreader bar between sweeps #

4 and # 5 will cause sweep # 5 also to be positioned over the goose neck
platform.

G. Pin the bottom plates of both rotating hub wings to the lower_hub plates.
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H. Rotate cage # 6 in a counter clockwise direction until it located above

and resting on. sweep # 6. Rotate cage # 4 in a clockwise direction until
located above and resting on sweep § 4.

I. Remove the short spreader bars that are between sweeps # 4 and # 5 and
sweeps # 6 and # 7.

J. While standing on gooéeneck platform, remove pin that prohibits rotation
of hub while ride is Being transported. This pin is found between the lower

hub plate and the gooseneck platform. Unpin, remove and store in compartment
on gooseneck.

K. Located on the front storage rack is a bar with a plastic pad on the end.
Unpin and rotate this bar until it is perpendicular to the rack and pin in

place. Using the front storage rack hydraulic controls, lift the front
storage rack until the pad is a few inches under the level of the sWeeps.,
Rotate sweep # 5 until it is over the pad. Continue to raise the front

Storage rack, causing sweep # 5 to be lifted just enough to allow the holes
in the top wing to line up with the holes in the hub. Drop a pin through
these holes. Lower the rack and rotate sweep # 5 until it is over the pad.
Lift sweep # 5 and pin the wing as above. \

V., Assemble the Wheel

A. You are now ready to put the wheel together. Be sure electric motor is
on to allow the wheel to be rotated manually. Rotate the wheel until the #
1l sweep is in the 9:00 position on the street side of the ride.

B. Position one setup table with the inside corner of one end under the end
of sweep # 1 and the inside corner of the other end under the end of sweep ¥

2. Position the second setup table angled from the end of sweep # 2 to
center of sweep # 1.

C. Unpin cage # 1 from sweep # 1 and swing cage to the rear. Stop cage # 1
slightly past the end of sweep # 2. 1Install spreader bar between sweep ¥ 1
and ¥ 9. Rotate wheel counter clockwise until sweep # 9 is in the 9:00
o'clock position.

D. Unpin and swing cage # 9 to the rear until it is even with the end of
sweep # 1. Insert the end of cage # 9 into the end of cage # 1 and pin
leaving the unpinned end of cage 1 slightly to the rear of sweep # 2.
Install spreader bar between sweep # 9 and sweep # 8. Rotate wheel counter
clockwise until sweep # 8 is in the 9:00 o'clock position.

E, Continue putting the wheel together in this manner until all spreader
bars are installed and all cages are pinned together at the bottom.

F. From inside the ride climb onto the ends of the catwalks while in the up

or stored position. Pin the tops of all cages together while standing on the
ends of the catwalks.

15




VIi. Raise Flat Panels to Extended Position and Install Banana
Panels ’

A. Move a setup table from under a sweep to a position 2' from the end of
the other table but with the inside edge slightly under the adjoining cage.
Place a Banana Panel storage box on each platform. With one person on each
platform the side panels can be raised into place and the banana panels
installed. This is done by pulling the removable pin out of the slide strut
and lifting the panel out of the bottom track and lifting it into the top
track. Then repin the slide strut in the upper position. Turn the ride and
repeat until the second set of panels are raised and pinned in place,

Continue this operation until all 9 flat panels are in the raised position
and pinned in place.

B. Install banana panels between flat panels. One person with a box of
banana should be on a set up platform facing a gap between banana panels. A

second person should be on the second set up plattorm with a box of banana
panels facing a second gap.

C. Plug banana panel electrical cord to electrical cord on ride. Insert
hook on upper end of panel into loop located at the top of the cage junction.
Slip the sleeved hole on the bottom of the panel over the pin that ig located
at the bottom of the cage. Push sleeved hole toward the base ot the P1n and
place "R" key in exposed hole c¢losest to base of pin. A spring loaded
tensioner is attached to the cage base, Pull tensioner up and attach to
bottom of banana panel. Rotate wheel and continue installing banana panels.

D. On the entry and exit cage install the banana panel first without the
folding panel in place. Now remove the folding panel holding bracket and
attach it to the opposite side of the tolding panel. Swing the folding panel
out so that the molding fits over the edge of the banana panel .

VII. Set Up Catwalks and Inner Fence

A. Two people should position themselves on the sweeps inside the cages.
The third person should be on the ground to hand inner fence and fence
support posts to the people on the sweeps.

B. Hand a section of inner fence to the people on top of adjoining sweeps.
Place the ears on the fence over the holes drilled into the top of the
sweeps. With your back to the cage slide the right hand end of the fence
about 6" toward the center of the ride.
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C. Insert a fence post through the ears on the left hand end of the fence
and through the hole in the top and bottom plate of the sweep. The person on
the left hand end of the fence unpins the cat walk and swings it down until
1t rests on a fence tab located close to the fence post. Swing the right
hand end of the fence toward the cat walk lining up the fence ears with the
post holes in the sweep. The cat walk must rest on two tabs located on the
bottom fence rail and be captured by a tab above the cat walk.

D. The people inside the ride should move on set of sweeps in a counter
clock wise direction. A fence section should be handed to the people on the
sweeps and located over the fence post holes in the Sweep. On the right hand
end of the fence section a fence post should be inserted through both sets of
ears and through the sweep. Slide the right hand end 6" toward the center of
the ride. Unpin the catwalk and repeat the procedure explained i1n (C) above.

E. Continue to locate fence and catwalks until all inner tence, ftence posts

and cat walks are in place. Insert bale pins in the ends of the fence posts
that protrude through the bottom plate of the sweeps.

VIII. Prepare Ride Entry and Exit Area

A. On top of rear storage compartment is a hinged piece of steel diamond
plate, Rotate this plate up until it rests against the ride frame.
Tensioner handles are located on either side of the plate. Attach these to
the holes in the plate to hold it in the up position.

B. Install the flared aluminum hand rail at the top outside position on the

entry and exit stairs. Install the remainder of the hand rails on the
stairs.

C. Move the operators console to a location just inside the perimeter fence
centered between the exit and entry stairs.

D. .Set up Zendar sign over operators console.

E. Remove skirt c¢loth halves from compartments on goose neck platform.
Install on ride,

F. Install flood fights in fence feet and attach to fence.

The Zendar is now set up and ready for its Pre- Operation daily inspection.
WARNING Do not operate ride with passengers until the Zendar has been
inspected and complies with all Pre- Operation inspection areas.
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INSTRUCTIONS FOR TEAR DOWN - ZENDAR

1. Remove and store bally cloth. Front piece goes in driver's side
gooseneck compartment; rear piece goes in the curb side. :

2.. Position set up platforms on the driver's side of the ride so the banana
panels can be removed. After removing each banana panel, place it inside the
banana panel storage box. All three of each color should be in a separate
box. As the banana panels are removed, the side panels can be dropped. This
is done by pulling the removable pin cut of the slide strut and lifting the
panel out of the top track and lowering it into the bottom track. Then repin
the slide strut in the lower position. Turn the ride and repeat until all
panels are down. Remove the eight lower stairway railings and stack near

curbside rear fender. Remove upper tfour railings and stack at rear of
trailer.

3. Pull the set up platforms in underneath the wheel. Remove inner fence
and prop in a stack against the hydraulic tank. At the same time in each
section ot the ride tip up the catwalks and pin in place. Then remove the
sweep light to be stored later. After all the catwalks are up, walk around
the tipped up catwalks and remove the upper cage pins. At this time store
the inner fence posts and upper cage pins in the rear trailer compartment.

4. Break the wheel apart. Position one set up platform outside the wheel
and one inside the wheel. Turn the ride so you can start with the cage
attached to the sweep that has the torque cables. Remove the lower cage pins
from the cage on the torque cable sweep. Move the loose end of that cage
outside the ride circle temporarily to allow the next cage to turn inward.
Now if the spreader has an R-key on the outboard end, remove the spreader and
rlace on the ground near the rear fender driver's side. If the spreader has
a cotter key on the outboard end, swing it in and pin to the next sweep.
Turn the ride counter-clockwise one section and unpin the next cage and spin
it in on top of the sweep. Do not pin in place until the next spreader 1is
either removed or racked. Then pin the cage to the sweep. NOTE: Two cages
will not pin to the sweep as they will spin out over the back end later. Now
that the sweep next to the one with the torque cables is free of spreaders,
it can be moved so the first cage on the sweep with the cables can be moved
back inside the circle of the wheel. This is important so the first cage
will not hang up on the boom pillow blocks while turning the ride. Continue

unpinning cages and swinging them in and removing and/or racking spreaders
the rest of the way around.

5. Now turn the ride until the split wing hub is centered in the front.
This puts the sweep with the torque cables in line with the boom. Now you
are ready to remove the top split hub pins. Turn the ride until Sweep No. 5
is positioned directly over the lift post located in the center of the front
storage rack. Using the hydraulics, raise the front rack toc unwelight the
sweep carefully until the top split wing hub pin can be removed. Repeat this
process on Sweep No. 6 tor the other top hub pin. The last step is going to

be to install the anti-rotation pin through the drive plate with the hub
centered.
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6, Install the rear cage support bar in place with the adjustment all the
way down. Spin the cage attached to Sweep No. 4 all the way out in line with
the sweep. Then install the four-foot spreader between Sweeps No. 4 and No.
5. This will require swinging one or both sweeps to make the pins line up.
Now remove the lower split hub pin for that side and begin swinging all the
sweeps on that side into the rear. Since all the cages are pinned to a sweep

and all sweeps have a stand off, no contact should o¢cur between cages. The
cage toward the rear should line up with the cage support rack. The rack can
be raised at this time to trap it in place. Swing Cage No. 6 out 1n line

with 1ts sweep and 1install tour-foot spreader between Sweeps No. 6 and 7.
NOTE: The cage on Sweep No. 7 will end up sitting on top of Sweep No. 6. To
accomplish this Cage No. 7 will have to be unpinned from its sweep, then
swung over onto Sweep No. 6, and the two sweeps jockeyed until the four-foot
spreader can be installed. Repin Cage No. 7 to its sweep. NoOw remove the
lower split hub pin on this side and begin folding all sweeps to the rear.
Once Cage No. 6 is trapped in the cage support bar, raise the cage support
bar until the main sweeps support bar can be slid through from the curb side
and installed. Raise the sweep support bar evenly until it contacts all
sweeps. Raise the cage support bar until it supports the two rear cages.

7. Install rear cage tie bars and their X-brace turnbuckles. Install top

cage tie turnbuckles and adjust until one inch minimum clearance is achieved
between each cage.

8. The entry cage section has four hinged fiberglass panels that need to be
tied for transport.

9. Install banana panel boxes on gooseneck.

From the ground install the first banana panel box in the CllpS on the curb
side of the gooseneck. Now position the two set up platforms so that the two
remalning banana panel boxes can be loaded onto the platforms. While
standing on the platforms, load the two remaining boxes on top of the first.

Now run the two tie-down bars down through all three boxes and install wing
nuts under the gooseneck.

10. Remove the two gates and the two small fence sections trom the marquee
sign and store in the center of the front storage rack. A gate goes in tirst
with the base toward the end of the rack on the ground. Both short rences go
1n next with the legs pointing toward the end on the ground. The second garte
goes 1in last with the base toward the trailer. Tie down with the
corresponding clamp bar.

11. 1Install inner fence on the front storage rack and clamp in place. NOTE:
It only fits one way.

12, Install eight pieces of stairway handrailing on the curb side of the
front storage rack and clamp in place.

13. Using the hydraulics, raise the front storage rack to parallel with the
ground. Go to the marquee sign and remove the fence brace sections. Tip the
sign over and remove the legs. Carry the sign to the front of the trailer and
pin onto the front storage rack with the sign face up.
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14. Using the hydraulics, lower the front storage  rack to a point .
approximately halfway between level and the ground. Install tne perimeter
tence in the rack on the driver's side, leaving the four special fence
sections for last. Alternate the reinforced ends of the fence section
between tront and rear on the rack. Secure with c¢lamp ties provided.

15. Using the hydraulics, raise the front storage rack to the full UP
position. Install, tighten, and loc¢k down the turnbuckle that holds the rack
down. NOTE: Electrical power can be disconnected at this time.

16, Raise all screwjacks to their full UP positions and tip up moveable
screwjacks. Raise rear landing gear and store cranks in rear compartment.
Continue loading rear compartment with all of the perimeter fence feet,
deadman switch, pry bars, and any miscellaneous parts not racked elsewhere.

17. Swing in curbside outrigger and pin in road position. Rack two spreader
bars on side of the outrigger. Rack three remaining spreaders on driver's
side rear fender. Rack marquee sign feet on curbside rear fender in clips
provided. Rack marquee sign legs on curbside rear fender. Roll up lead wire
on curbside rear fender and tie down. Rack set up platforms under trailer by
starting with one platform upside down on the rails under the trailer, and
the outboard side of the platform resting on a couple of blocks. Arrange the
sweep lights and all the platform braces and teet in the bottom platform.

Place the top plattorm carefully on top of the bottom and pin in two corners,
Slide the unit under the trailer until it hits the stops on the far side.

18. Place all blocking in the area between the set up plattorms and the
trailer chassis. This leaves two blocks left under the front landing gear.

19, Move the driver's side outrigger about halfway to the front and leave
unpinned to store last two blocks after the tractor is hooked up. Rack
console on the driver's side outrigger.

20. Walk up the streetside stairway on the rear of the trailer and pull out
selector valve that allows air pressure from tractor air compressor to fi1ll
and ralse air suspension system. The selector valve is located on the rear
ot the trailer to the left of the grease zerk manifold.

2l. Swing stairway extension sections up and pin on top of the stairway.
Tie down upper stairway railings on rear deck starting with the two that
rotate, then the two that have wings. Tie down with the bar provided.

22. Rack two flood lights on the curbside of the gooseneck deck and two on
the main frame of the trailer by the boom. Rack four flood light feet on the
gooseneck deck in clips provided.

23. Hook up towing vehicle. Raise front landing gear and place blocking on
top of set up decks. ©Swing in and pin driver's side outrigger.

25
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LUBRICATION MAINTENANCE SCHEDULE

TYPE OF
FI1G.#  ITEM | LUBRICANT  FREQUENCY
1 Cage assembly pivot pin Grease Monthly
2 Boom pillow block bearings Grease Daily*
3 Link arm ends Grease Daily *
4 Upper cylinder pin Grease Daily x
5 Boom platform pivot pin Grease Daily *
6 Upper & lower center
hub bearings Grease Weekly
v} Front storage boom bearings Grease Monthly
8 Main drive gear Pinion Grease Monthly
9 Landing gear (3 each) Grease Monthly
10 Outrigger screw jack Grease Monthly
11 Lower cylinder pin Grease Daily *
12 Front & rear screw jacks Grease Monthly
13’ Rear brake activators (8) Grease Monthly
14 Axles Gear 01l Check Daily
15 Hydraulic Tank Hydraulic Check Daily
Fluid

* On Manifoid Block



RA 06 200/1.86

| Hydrostatic Transmission Pump RA
Type AA4V 06 200/5.89
%Ev%ﬁ&:«!:g Controls HD, HW, EL, OV, & HM

Replaces: 1.86

Sizes 40t0 125]| Up to 6000 psi | 2.44 to 7.63 in%/rev.

Description ,

The AA4V is a swashplate design, variable displacement, The pump deslgn incorporates a charge pump, a charge
over center, axial piston pump that has been designed pressura relief valve, and two combination high pressure
excluslvely for closed circult hydrostatic transmissions relief and make-up check valves.

where a self-contained pump package Is required.

Features : ’ . * SAE mounting flange and
* High power to weight ratio * “State of the art” design spline shaft
« High volumetric efficiency due * Compact size * SAE high pressure and threaded ports
to the spherical control plate. « Lightweight * High strength cast Iron housing i
* Heavy duty service capabllity ¢ Low nolse levels * Many conirol options available
l’ Construction

@ Stroking time otrifice (2 per pump)
{ 2 ' ¢ 8 , 9 @ Control piston )
N ’ _' ; @ Heavy duly roller bearings

Y p ez @ Rocker cam swashplate

‘ ® Inclined pistons

_ @ Spherical control plate
' % A . @ Control module

/ g ' I '_ : PR Spline coupling

@ Internal gear charge pump

[~
s
'
o
[
L]

(@ FLUID POWER REXROTH -

Awhociation WORLDWIDE HYDRAULICS
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\  SPACE DIAGRAM

] | QUANTITY OF FENCE

c4  LONG 84" >
e SHORT ¢ 42" »

2 GATES ( 34* )
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A 06 200/1.86

Type Code
| y -
I AA4V(56(EL 3 0/12VDC-TP-CV
Model I l Additional Information
xlal Piston, (In clear text)
Pamp | cpiacement ! eauired control voltage
, Standard = 24 VDC voits DC
Size Optional =12 VDC volts DC
2.44 InYrev 2) For tamper proof caps on
i 40 cm3frev adjustment screws show TP.
a 3) For P.O.R. checks but with-
2 Iniirey out the P.O.R. show CV.
4) For neutral start switch
. gé%r‘n":/rf: (HW control only) show NSS.
5) For larger charge pump
zéﬁgé“m’ﬁyf’;’v [G25] (size 40 only) show LCP.
6) For viton shaft seal
Controls show V.
7) For auxillary Y-Port for
Remote hydraulic pilot remote Inching show Y.
Manual rotary servo @ Pressure Override (P.O.R.) Option
Proportional electric Without pressure override

' Non-proportional Electric

m
-
=
o

Without control module

Wwithout control module
with P.O.R.

[

Design Serles No.

" Sizes, 40, 56, 90 & 125

| Direction of Rotation

Right hand (clockwise)

AH| b

L eft hand (counter-clockwise)

" (As viewed at shaft end)

Mounting Configuration

Sizes 40 and 56, SAE 'C' 2-bolt
Flange, 14T, 12/24 Pltch, 30°
Involute, Tol. CL.5, Spline

Shaft,
ANSI B92.1a

Slze 90 SAE 'D' 2-bolt Flange,
14T, 12/24 Pitch, 30° Involu%e, m
Tol. CL.5, Spline Shatft.

ANSI B92.1a

Size 125, SAE ‘D’ 2-bolt Flange,
13T, 8/16 Pitch, 30® lovolute, E
Tol. CL.5, Spline Shaft.

ANSI| B92.1a

dimensional details of through drive

*+*Refer to the relevant data sheet for torque limitations and

Model Number Example—AA4V56EL1R302010/12VDC-TP-CV

Variable displacement hydrostatic transmission pump, t
AA4V, size 56, remote proportional elegtric control (12V|
control, series 1, right-hand rotation, SAE 'C’ mounting flange,
14 teeth—12/24 pitch, spline shaft, porting for external charge
flow fllter, rellef valve adjustment range of 2600 to 6000 psi,
without pressure override, tamper proof caps on adjustment
screws and with high pressure shuttle checks.

be)

With pressure override
Pressure override |s standard with
M control)

High Pressure Relle! Valves

With pilot operated relief valves
adjustable in range of 2600 to
6000 psi (Standard deslgn)

With pilot operated relief valves
adjustable in range of 1160 to
2600 psl.

Speed Sensing Horsepower Limiter

HH

For use with dlesel or gasoline engines

only. Not avallable with OV control.

Without S.S.H.L. control cartridge
(Standard design)

For $.S_H.L. see brochure RA06202
Filter Port Optlons

[o]

With porting for suction
Filter Only (Standard)

With porting for external

charge flow filter

(It external charge flow flitration
Is required with 5.5.H.L., contact
Rexroth for details)

With direct mounted filter
(supplied with AA4V)
Contact Rexroth for detalls
and avallability

Through Drlve For Auxillary Pump**

HOHH

Without through drive for auxiliary
pump

Without charge pump &

without through drive

With charge Rump & SAE A,
2-bolt through drive

With charge pump & SAE B,
2.bolt through drive

WIith charge ﬁump & SAE B-B,
2-boit through drive.

With charge ﬁump & SAE C,
2-bolt through drlve.
Size 90 & 125 Only.

L H
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Installation Dimensions

Pump Sizes 40, 56, 90 and 125 With OV Control

— B,—# 8,
B, = |ewi-B,
x{ J_W -""-'B' B,.A, - 5u:
e X 8 . S M
_ I I
T
=g 8 . I h I B, {;"?5\ U ,
oi { g B i I ! _Meb 8.,
: a‘, B, ! U} 8., \& ¢ -'FH 1 T
SUCTION PORT, SIZE 125, 1A 1 1-"1‘_;’)‘ @ \ . .
U 4 A2 Tz/ N 1
N\
- B, - I 8,
‘ - B, e — ]
FLOW DIRECTION WITH® FLOW DIRECYION WITH®
PILOT PRESSURE AT X, . —— A,
LR B

*Note: Flow direction Is reversed with CCW rotatlon.

Size A| A: Aa AA Al A! Ar AI Ao Au Au Au Au Au Au Au B| B: B: BA BI Bl Bv
11.22 3.31 181 051 189 500 220 049 7.82 500 539 270 457 185 —  ¥,14 930 B00 220 2.05 030 096 0.51
40 7285 B 48 a7 1257108 6,127 3 2 1377),88.55) T16 S ATHF LR UNC-28 1236 15203 T 56 0 52077 65 24.6°7 13
12.05 367 205 059 189 500 220 049 841 560 598 299 457 215 —  Ye14 989 859 244 228 018 _1.08 039
5 306 93.3. 527731557748 5127 7 567 126 2147 142,27018275 76 3- 116 -84.6 7~ UNC2B:251.2 2182 62 58~ 45 275 10
13.39 4.21 228 0.67 1.B9 6.00 2.20 512 232 — Je14 1130 9.69 2.83 268 002 1.24 0.24
%0 1340 07 48152,/ X 13055895 —7° UNC-2B 5.287. 246727 '68% 05315 6
15.37 4.76 258 079 264 600 293 0.49 10.73 7.19 7.48 3.74 591 260 016 %11 12.70 10.73 3.15 295 — 140 —
125 3205 A2g §7112.5- 2725 182,6711907-795 > /15086 5 UNC-28 3225, 272.5 = B0 ToAA 855 L
Size Bw Bu Bt: Bn Bu By Bu C| C: C, ca cu cl cr cl cl Cu cu cu Cﬂ cu Cu
195 075 094 200 %16UNC 4.26 741 839 7.13 205 209 250 268 3.10 1.44 280 470 069 337 350 1.34 248
90 %95 5 1i5.23.8460.8 ;0,63 DEEREA08,251881 (- 213: 535245 1B 583,611 8.8 77546.5 "856. -89, 347 '63
g 2.07 0.75 094 2.00 %16 UNC 426 8.00 8.39 7.13 2.05 200 281 280 344 150 307 512 060 361 374 134 268
56 :52.5 “110 Y 23.87/50.8:-0.83 DEEP-108.2 203:2  213/..187%.627 3.5 7171 " ¥ 8757 "aBY . 78130 17.5..91.8 - 95 (34 68
244 098 109 225 7,14 UNC 474 9.06 1051 9.00 232 2.36 309 300 400 1.67 354 587 081 408 441 134 307
0 a8 255 27:8.567.2: 0.63 DEEP; 120,55 930 287,228,668 -7180, 1 78.5.. 78,6 101,5742.5° 7907149, 20,6 1036 112 .:34 - 78
jp5 268 126 125 263 y-13UNC 522 9.98 10.5_1‘__9.09_ —~ 268 354 — 443 181 384 644 081 488 512 142 360
68 .32 .31.8 66,7/ 0.82 DEEP-132.5'253:6 - 267-228.8 132 7 97.5 163.5-20.6:::124 130 36 915
Waights: 40 _ B4 lbs. 90 112 lbs.
56 7279“';2. 125 15541"';2. Note: See page 2 for apline data
35 kg T0kg Shaded dimenslons are In millimeters.
REXROTH 14
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Control Description

_ .

Pump Without Control Module With P.O.R. Type HM

5 Xy X3 XaXe

CONTROL DESCRIPTION

The HM pump control provides the same type of
displacement control as an OV, but also Incorporates a
pressure override valve. When a hydraulic pressure, which Is
typically supplied by a remote hydraulle pllot control or
pressure reducing valve, |5 applied to the Y, or Y, port, the
pump wlll come on stroke to produce a flow of oil out of
either the A or Bfort. Pump displacement Is determined by
the resistance of the centerlng springs in the pump, the
hydraullc pressure supplled at port Y, or Y, and the hydro-
static centering force of the rotary group which is propor-
tional to system pressure. The pressure override valve
(P.O.R.) varies the swashplate angle, as requlred, to limit the
maximum system pressure at port A or B. The override valve
prevents continuous dumping of excessive flow, at load

the pump. This pump control is not a gositlve displacement
control, since there is no feedback between the stroking
piston and the control module.

Typical applications for an HM control are: a drive transmis-
slon In a vehlcle where speed Is contlnuously controlled by
the operator and smooth acceleration and deceleration is a
necesslty or for a swing control on a crane or excavator.

CONTROL CHARACTERISTICS

1. Standard stroking times when using ports Y, and Y,.

Pump Slze 40 56 90 125

Neutral to 15° 1.0 1.0 1.2 1.2
swash angie

15° swash angle 1.0 1.0 1.2 1.2
to neutral

pressure, through the cross port relief valves contained in 3.

. Control pressure required at port X, or X, to begin stroking the

pump agalnst the centering spring with only charge pressure
at port A and B = 87 psi (6 bar).

Control pressure required at port X, to X, to fully stroke the
pump against the centering springs and hydrostatic center-
Ing forces at 5800 psi (400 bar) = 350 psl (24 bar).

NOTE: The pump swash angle, for any given control
pressure between B7 psi (6 bar) and 350 psl (24 bar),
will be Infiuenced by changes in system pressure at

Some examples of these applications are skidsteer loaders, port A or B.

Industrial sweepers, munlcipal sweepers, rallroad

equipment, tow tractors, and liftrucks.
PORT DESIGNATIONS & SIZES Size 40 & 56 Size 90 Size 125
A B — Sarvice ports SAE 3/4"-6000 psi SAE 1"-6000 psi SAE 1%'-8000 psi
A, B, — Auxlliary service ports 314 "-16 UNF 3/4 16 UNF 3/4"-16 UNF
S — Charge pump suction port 7/18 "-14 UNF 1.3/16"-12 UNF 1-5/8"-12 UNF
G — Charge pump access port 7/8 "-14 UNF 1-1/16"-12 UNF 1-116""-12 UNF
T, T, — Case drain ports 7/8 "-14 UNF 1-116"-12 UNF 1-5M16"-12 UNF
M,, Mg — High pressure gage ports 71620 UNF 7/16"-20 UNF 7/16"-20 UNF
R -~ Case vent port 7/16"-20 UNF 7/116"-20 UNF 7/16"-20 UNF
X %, — Control pressure gage ports 7/16"-20 UNF 716720 UNF 7/16""-20 UNF

| (before control oriflces)
X, X, — Control Pressure gage ports 7/16"-20 UNF 7/16"-20 UNF 71620 UNF
’ (after control orifices) ) )

Y, Y; — Pilot pressure ports 9/16"-18 UNF 9/16"-18 UNF 9/16"-18 UNF

12 REXROTH
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Installation Dimensions

Pump Sizes 40, 56, 90 and 125 With HM Control

3 %"

in ~ T

@ (]

o™

. -
SUCTION PORT, SIZE 125. l

FLOW DIRECTION WITH* FLOW DIRECTION WITH*
PILOT PRESSURE AT Y, PILOT PRESSURE AT Y,
(CW ROTATION) (CW ROTATION)

MECHANICAL CENTERING
ADJUSTING SCREW

"x‘-

r—— A, —7

o Ay o A,

bae G,

*Nota: Flow direction |s reversed wilh CCW rotation,

Size A, A, A, A, A, A, A, A, Al Ay Ay Ay Ay A, A, A, A, A, A, B, 8, B, B, B,

11.22 3.31 181 051" 1.89 500 2.20 0.49 7.82 500 530 270 457 185 - 851 354 7,14 2360 407 256 195 075 0.04
0 Tom5 84 48 13 48 S137. 56 12,5-108.6 127.1 137 " 68.5 “116° “47 i.— . 218.1 89.8 UNC-2B 865 103.4 655 4856 ~18. 23.8
12.05 3.67 205 059 1.89 500 2.20 0.49 8.41 560 598 2.99 457 215 — 910 3.88 714 414 444 2.58 207 075 094
% 306 833 52 15 48 127 56 125:213.7-142.2 152 76 .116 545 — -231.2 985 UNC-2B 105.2 112.7 655 525 19 23.8
13.39 421 228 067 1.89 6.00 220 049 9.65 6.57 6.50 3.25 512 232 — 1033 4.43 7,14 469 498 258 2.44 098 1.00
% 340 To7- 58 17 ©7°487152.4. 786" 12.6.. 245 167 165.°82.5 130 -°50  — 2625 112.5 UNGC-2B 119.1 126.4 665 62 .25 278
yp5 1537 476 2.58 079 264 6.00 293 0.49 1073 7.19 7.48 374 591 260 0.16 1159 486 %11 512 553 258 268 1.26 125

'390.5.121. 5.5 - 20 -.67./152.474,5 12,5 .272.5 182.5 180 795 1507 66 : 4 2045 123:5 UNC-2B .130.0 140.4 655 68 32 318

s'za B!) Bu B!I BIl B" Bll Bl. Cl C! c! cl cl C. C1 CI cl Cll cH Cll cl! cll cll
200 %16 UNC 4.26 7.41 1.54 1.97 4.05 839 7.13 2.05 2.08 250 268 3.10 1.44 2.80 4.70 069 3.37 3.50 1.34 2.48

0 508 0.63 DEEP 108.2 186.1 39.1::50.0:102.9 5 213-181% 5277 53:. .63.5:7-68 7B.8 36.5 71- 110.3/17.5 B58 .89 34 . 63 "
2.00 %16 UNC 4.26 B.00 1.54 1.97 4.39 839 7.3 205 2.09 2.81 2.80 3.44 150 3.07 512 069 3.61 374 1.34 2.68
% 50.8 0.63 DEEP. 108.2 203.2 39.1 50.0 111.5 213 18Y. 52 - 53 715 <71 "87.5 - 38 78 130 17.6 916 95 34 &5 -
2.25 7,14 UNC 4.74 9.06 1.54 1.97 4.94 1051 9.00 2.32 2.36 3.09 3.09 4.00 1.67 354 587 0.81 4.08 441 134 3.07
% “572 0.63 DEEP 120.5: 230 - 39.1. 50.0-125.5 267 -228.6 59 ' 60: 78,5:78.5.101.5.42.5 - 90 149+ 20.6. 1036 112 34 . 78
2.63 p13UNGC 522 998 1.54 197 537 1051 9.00 — 268 354 -— 443 181 3.84 644 081 488 512 142 3.60
125 "§5.7_0.82 DEEP 1325 353.5 391 50.0 136.4, 267, 2286 -.7.68. 80 = 112,645 - 975 1635206 124 130 36  01.5°
Welghts: 0 __ 6_2‘%!'_:2_ 90,..“_5%%’_5‘_
56 ng- 125 _Mg_ Note: See page 2 for upline deta Shaded dimensions ate In millimeters.
35 kg 70 kg
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.

Optional Features

Through Drive for Auxiliary Pump

« Standard SAE A, B, B-B, and

. C 2 bolt mounting flanges

« Convenient location for addi-
tional pump - .

* Compact Dimensions

» Rexroth steering pumps can be
mounted to provide complete
drive and steering package

* Through drive can be retrofitted
in the field

Length of through drive adapter: (“b" dimension)

Through drive Slze 40 56 90 125
SAE A (Code C) 199 | 224 | 217 | 3.3
SAE B (Code G) 3.76 | 4.02 | 394 | 2.83
SAE B-B (Code J) 3.76 | 4.02 | 394 | 307
SAE C (Code M) 496 | 5.24

Maximum Allowable Through Drive Torque: Tmax (Ib-It)
Through drive Size 40 56 90 125
SAE A (Code C) 74 74 74 74

SAE B (Code G) 118 | 118 | 118 | 162
SAE B-B (Code J) 118 | 118 | 118 | 244
SAE C (Code M) 162 | 162

Refer to RA06204 for more Information.

Charge Pump and Through Drive ™ * -

Allowable moment of force (Mmax)
Allowable through drive torque (Tmax)

b L, W,

ﬂ_ ) /
Eunmi

; Charge pump

Tandem pump
Variable pump AA4V Through drive adapter

L, (inches) Distance to center of gravity of tandem
pump.

b (inches) Length of through drive adapter.

W, (pounds) Welight of tandem pump.

1
M =W, (L, + b). ~—— (Ib-ft.)
12

Allowable Moment of Force: anx {lb-1t)

Through drive Size 40 56 90 125
SAE A (Code C) 38 38 38 76
SAE B (Code G) a7 37 37 76
SAE B-B (Code J) 37 37 37 76
SAE C (Code M) 162 | 120

Pressure Override

With porting for a pressure override valve (P.O.R). The
pressure override valve varles the swashplate angle, as re-
quired, to limit the maximum pressure at port A or B. The
override valve prevents continuous dumping of excessive
flow, at load pressure, through the cross port relief valves
contained in the pump. This eliminates unnecessary heating
of the oll and protects the pump and motor from heavy-
handed operators, or, If the drive stalls causing the pump to
deadhead. The pressure override valve should be adjusted to
a pressure 500 psl (34 bar) less than the setting of the main
rellef valves and has an adlustment range of 1160-6100 psi
(80-920 bar).

Pressure Override Valve

M

Varlable pump AA4V with hydraulic manual servo‘control,
HW with pressure override valve (P.O.R.)

CIRCUIT SCHEMATIC, OPTION NUMBER 1

14 REXROTH
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Optional Features

FILTRATION

The fluld should be filtered prior to system start-up, and con-
tinuously during operation, to achieve and maintaln a cleanll-
ness level of ISO 18/15. (This corresponds approximately to
NAS 1638 Class 9, or SAE [1963] Class 6.) This recommenda-
tion should be considered a minlmum, as better cleanliness
levels will significantly Increase component life.

Each applicatlon should be analyzed to determine the proper
method of flitration needed to maintaln the required cleanll-
ness levels, as contaminant generation and Iingression can
vary greatly, depending on the configuratlon and complexity
of the system.

For partlcular system requilrements, or for appllcation out-
slde these parameters, a Rexroth Applications Engineer
should be consulted.

FILTER PORT OPTIONS

Ordering Code Option Number 1
Suction Fliter
Fluld cleanlinesslevel ,................... 1SO code 18/15
Pressure drop at fllter element
at V=141 SSU (30 cSt) and pump

maxspeed ........... Ceeeaaaeas +..1.5psl (0.1 bar)
at V=4600 SSU (1000 cSt)
and1000rpm .......coihnnnn, e ..4.4psl (0.3 bar)

Pressure at Inlet port of charge pump
atV=14183U(30cSt)............. +-..—3pslg (0.8 bar)
oncoldstart ......... v i, -- 7 pslg (0.5 bar)

A suction filter without bypass and with clogging indicator is
recommended.

Ordering Code Option Number 2*

WIith porting for external charge flow filter, this option Is
achieved by removing the plug in port Fe and replacing It
with an adapter sieeve. This adapter sleeve allows all of the
fluld from the charge pump to be passed through a customer
supplled, external, low pressure fliter prior to being delivered
into the closed loop clrcuit via port Fe (G).

e

) @r -

un A
ji

@ Fe
i N\
Fa (G)
Filter Connection Port Sizes
Pump Size 40 & 56 90 125
Port Fe -718"-14 UNF  7/18"-14 UNF  1-1/16"-12 UNF

Port Fa (G) 7/8"-14 UNF 1-1/16"-12 UNF 1-1/16"-12 UNF

r- \_) Extemal charge
’g‘ flow fiiter
—T (customer supplled)
__|Fa @

+—B

i

CIRCUIT SCHEMATIC, OPTION NUMBER 2

External Charge Flow Filter

Fluid cleanllnesslevel ...................,ISOcode 18/15
Pressure drop at fliter element
atV=141 SSU (B0cSt) .o 14.5 psi (1.0 bar)
oncoldstart.' .. ... ... .. .. e, 45 psi (3 bar)

(Valid for speed range Nmin. to Nmax.)

A charge flow filter with bypass and with clogging Indicator
Is recommended. FILTER ELEMENT MUST BE CAPABLE OF
WITHSTANDING FULL CHARGE PRESSURE WITHOQUT COL-
LAPSING.

IMPORTANT

Never plug port Fe, when the adapter sleeve s fitted as there
wlli be no Internal pressure protection for the charge pump.
The charge flow fllter should include a by-pass check valve.

Ordering Code Option Number 5
Fliter in charge pressure loop of AA4V. Fliter direct mounted
to AA4Y pump.

Contact Rexroth for detalis and avallabllity of this option.

AAA4YV series 1 with direct mounted fllter

*NOTE Ordering code option 2 is not avallable on pumps fit-
ted with the Speed Sensing Horsepower Limiter. If option 2 Is
required along with horsepower limiting, an external limiting
valve Is needed.

REXROTH 5
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Control Description

nump Without Control Module, Type OV

AB
r i }‘ —; Q_Lu
ey % S
T $®¢_ ]
b

Machanlcal Centerlng
Adjustment Screw

] !jr _e;;‘t“ . Ma
B+ & &
L. - - %Tl l!}'g__'l Ma

CONTROL DESCRIPTION

Pumps with orderlng code OV have no control module. The
module Is replaced by a cover plate, ’ ’

When a hydraulic pressure, which Is typlcally supplied by a
remote hydraulic pilot control or pressure reducing valve, Is ap-
plied to the X, or X, port, the pump will come on stroke to produce
a flow of oil out of elther the A or B port. Pump displacement is
determined by the resistance of the centering springs in the
pump, the hydraulic pressure supplied at port X, or X;, and the
hydrostatic centering force of the rotary group which is propor-
tional to system pressure, This pump control is not a positlve
displacement control, since there is no control module.

Typlcal applications for an OV control are: a drive transmission in
a vehicle where speed is continuously controlled by the operator
and smooth acceleration and deceleration is a necessity or for a
swing control on a crane or excavator. Some examples of these
applications are skidsteer loaders, Industrlal sweepers, municipal
sweepers, rallroad equipment, tow tractors, and Hftrucks.

CONTROL CHARACTERISTICS
1. Control plston displacement from neutral to maximum
swash angle of 15° In either direction.

2. Standard stroking times when using ports X, and X,

Pump Slze 40 56 90 125

Neutral to 156° 1.0 1.0 1.2 1.2
swash angle ‘

15° swash angle 1.0 1.0 1.2 1.2
to neutral

Faster, or slower stroking times are possible by changing
the size of the stroking time orifices in ports X, and X,.

3. Control pressure at port X, or X, to begin stroking the pump
against the centering springs with only charge pressure at port
A and B = 87 psi (6 bar).

4. Control pressure required at port X, or X, to fully stroke the
pump against the centering springs and hydrostatic cen-
tering forces at 5800 psi (400 bar) =350 psl (24 bar).

NOTE: The pump swash angle, for any given control pressure
between 87 psl (6 bar) and 350 psl (24 bar), will be in-
fluenced by changes In system pressure at port Aor B.

Pump Size 40 56 90 125
Displacemapt in? 0.685 0.987 1.585 2.227 »
{cmd) (11.23) (16.18) (25.97) (36.5)
PORT DESIGNATIONS & SIZES Size 40 & 56 Size 90 Size 125
A B - Service ports SAE 3/4”-6000 ps) SAE 1"-6000 psi SAE 1% "-6000 psl
A, B, — Auxillary service ports 3/4 "-16 UNF 3/4 "-16 UNF 3/4"-16 UNF
] — Charge pump suction port 7i18 "-14 UNF 1-3/16"-12 UNF 1-518"-12 UNF
G — Charge pump access port 7/8 "-14 UNF 1-1/16"-12 UNF 1-1/16""-12 UNF
T, Ta ~— Case drain ports 7/8 "-14 UNF 1-1/16"-12 UNF 1-5/16"-12 UNF
Ma, Mg — High pressure gage ports 716"-20 UNF 7/16"-20 UNF 7/16"-20 UNF
R — Case vent port 7/16"-20 UNF 7/16"-20 UNF 716"-20 UNF
X Xa — Control pressure gage ports 7/1167-20 UNF 7/118"-20 UNF 7/16"-20 UNF
(betore control orifices)
X, X, — Control Pressure gage ports 7/16"-20 UNF 7/16"-20 UNF 7/16'"-20 UNF
(after control orifices)

Illi."l.l IIIIIII N EE A l-ljlr T SR I WE A .
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Installation Dimensions

Pump Slzes 40, 56, 90 and 125 With EL Control

- B, -
— B, ) Rl Byg
. PROPORTIONAL
--‘ SOLENOID a
r=—'—=-l
. | S sizes 4000
| KL
= (IT 1 87 | u? 1 mi‘ L ‘
£ = =
5El/als =l el e
— H 3
— i Ry kg H\o! o/ a
SUCTION PORT, SIZE 125. < 2 *“ 2
i Xitan Lt~ Tfi=%
A\ n
1 1 @
| = L l
Be [
FLOW DIRECTION WITH* FLOW DIRECTION WITH* OPORTIONAL
SOLENOID b ENERGIZED SOLENGID » ENERGIZED _.j.; SOLENOID b
(CW ROTATION) (CW ROTATION) &
Ctt ——wora— Ciy—— MECHANICAL CENTERING
r— G\t —— C,,_7-- |——A;——~ / ADJUSTING SCREW
'\‘ e o, _AJ.
- \‘ B Al L
(‘ " 1 Vi -T y
? : 9 >
J - Y
o Au . 1)
It} - 7
£

©

-

Cie
1="'r:':lu-T w
!
110
3t |
A“+A1 E
i
[
Ay [

ra— Cq
ra—=C;

N . MB .
iz NiE ]
I:

SIZES 40-80

hen- A o 1
- A - top————- A —UJ

*Noaie: Flow direction Is reversed with CCW rotatlon.

Size A, A A, AL A AL A A A As A, Ay A, AL Ay Ay A, A, B, B, B B B, B,
11.22 3.31 1.81 051 189 500 220 049 7.82 500 539 270 457 185 — 851 354 7,14 930 800 220 205 0.30 0.96
i DB5AI 84 1HIAQ A0 RN 127 10866 912,56 11086 127,1- 137 88,51 1167%47-5 5" 216,1'89.8 UNG-2B 236.1:203.1- 56%~ 52 7.5 245
12.05 3.67 2.05 059 1.89 500 220 049 B41 560 598 299 457 215 — 910 388 7,14 0.89 859 2.44 2.28 0.18 1.08
308 193.3%-52.+15,: 48 - -127 1156 712,5213.7.142.2. 162 1776 : . 118:-54.5 ;.= 231.2.98.5, UNC-2B 251.2218.2 62 - 58 4.5 275
13.39 4.21 228 067 1.89 6.00 2.20 0.49 9.65 657 650 3.25 512 2.32 — 10.33 443 7,14 11.30 9.69 2.83 268 002 1.24
-340%:107 .58 75485152, 2/66.55712.5. 7045, - 187 . 2166..82.5+ 1307 59 = —"262,5.112.5 UNC-2B 2877 246~ 72 68 ‘'0.49 315
1537 4.76 258 0.79 2.64 6.00 293 0.49 10.73 7.19 7.48 3.74 591 260 0.16 1169 486 %11 12701073 3.15 295 — 1.40
3905121 85.57-20 #7687 152:4 74.5.12.8 272518257190 =05 150 66 72 4 7, 204.5.123.5 UNC-2B 32252726 80 75 ~— 35.5

125

Size B, B, B, B, B, B,, B, B, C, Cy C, C, C, C. C, C, C, Cy €&y C,; C, Cu C.
051 195 075 094 200 %-16UNC 426 741 B39 713 205 209 250 268 310 1.44 280 470 069 337 350 134 248

40 TR a9 B 19 236508 10.85 DEEREIOB 2188, 17215 10 14952 W0 53 5 63 5,5 68 - 76.8 36,60 71 1119.9 17.5785.61-89 34 ~ 63
0.39 207 075 094 200 %16 UNC 4.26 85.00 B39 7.13 205 209 281 280 3.44 150 307 512 069 361 3.74 134 268
%6 3 7 §2.57.107.23.8'+50.8"70.63 DEEP.108,2 203,21 213 = 181 57165 7178757788 78 /.130 517.5.01.6 + 95 34 68

0.24 244 098 109 225 %14 UNC 4.74 9.06 1051 9.00 232 236 3.09 3.09 400 167 3.54 587 081 4.08 441 134 3.07
90 67 6277 25 :27.8',57.2..0.63 DEEP- 1206 230 - 267 298.6 150 © .60 ' 76.5.78.5:101,6-42.5 90 - 149 20.6.103.6 112 34 78
— 268 126 1.25 263 %13UNC 522 998 10.51 9.00 — 268 354 — 443 181 384 644 0.81 4.88 512 1.42 360

125 - #66.7- 0.82/DEEP 132,5:253.5 , 267~ 228.6 B8:7.5907 ©¥11257%746 - 97.5°163.5 20.6.°124 "130 36 915
Waelghts: 40 _ 64 1bs. pg_ 112 Ibs.
7279l't‘p° 151 b Note: Se 21 ine d
58 is k;. 125'_57‘_0!!:';:" ole: S0 page 2 for spiine date Shaded dimensions are In miliimeters.
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Control Description

Proportional Electric Control, Type EL

The flow output of the pump is infinitely varied In the range of
0 to 100%, proportional to an electrical current, in the range
of 200 + 10% to 600 + 10% milliamps at 24 volts dc, sup-
plied o solenoid a or b. (A current of 400 + 10% to 1200 = Flow as % of Flow 25"":/" of
10% mA is required for the 12 volt solenoids) _ max. delivery max. delivery

The electrical energy 18 converted to a force acting on the
control spool. The spool then directs control il In and out of —

-l

—
)

the control cylinder to stroke the pump as required. A feed- oo
back lever, connected to the control piston, maintalns the
! ' control
pump flow for any glven current within the control range. at so|en%‘:g.e;t -
Even though this Is a proportional control, the flitration
requirement is the same as the total pump assembly. F ot et st e to o oo hn

A Rexroth amplifier, type 2014/2015 or 3004/3005, may be
used to provide the control current to solenoid a or b. The contrel current
ampllfier requires an external power supply of 12 or 24 VDC at solenoid 'b’
and can be remotely operated by means of a panel or joystick

mounted potentlometer. Refer to RA 95026 and RA 95027 for

details of these amps.

Coll Resistance

Lm

1335888838888 8 ¢

: STANDARD STROKING TIMES | 40 | 56 | 90 [125

Fump Size Voltage @ 20°C Zero to max. displ. (sec) [1.0 |10 1.2 [ 1.2

40, 56, 90 & 125 12 VDC 6.2 Max. displ. to zero (sec) 11.0 | 1.0 ] 1.2 [ 1.2
24 VDC 246

“Faster or slower stroking times are possible by changing the
Colls require a 100 Hz. dither frequency with an amplitude of size ot the stroking time orifices”
+ 300 mA for 12 volts dc or 2 150 mA for 24 volts dc.

PORT DESIGNATIONS & SIZES Size 40 & 56 Size 90 Size 125
A, B — Service ports SAE 3/4"-6000 psi SAE 1"-6000 psi SAE 1%"-6000 psi
A, B, — Auxillary service ports 3/4 "-16 UNF 3/4 "-16 UNF 3/4".16 UNF
S — Charge pump suction port . 7/8 "-14 UNF 1-3/16"-12 UNF 1-5/8"-12 UNF
G — Charge pump access port 718 "-14 UNF 1-1/16"-12 UNF 1-1/16"-12 UNF
T, Ta — Case drain ports 718 "-14 UNF 1-1/16"-12 UNF 1-5/16"-12 UNF
Ma, Mg — High pressure gage ports 7/16"-20 UNF 7/16-20 UNF 7116"-20 UNF
R — Case vent port 7116"-20 UNF 7/16"-20 UNF 7/16"-20 UNF
X, X; - Control pressure gage ports 7/16"-20 UNF 7/16"-20 UNF 7116"-20 UNF
(before control orifices)
Xa Xy -- Control Pressure gage ports 7/16"-20 UNF 7/16"-20 UNF 7116"-20 UNF
(after control orifices)

- DEYDNATL
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Installation Dimensions

Pump Slzes 40, 56, 90 and 125 With HW Control

@s}

2.95"

FLOW DIRECTION WITH*
LEVER AT POSITION A
{CW ROTATION)

SNp—Cp—w

SUCTION PORT, SIZE 125.

@

83——

re—B;

FLOW DIRECTION WITH*
LEVER AT POSITION B

(CW ROTATION)

-q-—lcn—--/

—_———

|- S sizes sopo

L.

J

—y B]
B, -
- Bis | I
_r.:_,_.=..1 _.-_?-"E
60 Ea ol
s ife _?'\: -
X e 1
+ .3 . I
I ’ \x‘,@-l \v .y
= C- @I
X, a 4 &P/
| Tz

:

MECHANICAL CENTERING

ADJ

USTING SCREW

5

Y
e T [ S r@“
o - Ay | | ]

i ?‘*-—- Nl = A 3 Ms T
g = fa :I f_t‘-‘-/ T1 § qr':
Ly \;4} f g .

e T.-f z - | 1 «

U!U A L‘;‘ 4‘" ot T 7 - =1 —_@_ C‘J 'L‘}_ -
7O ¢ el ) s
| | < &) 7| £
| | Hep) F=—1 147
3 2 _
|| Josbl “FMa l
L-rA-- L T
SIZES 40-90 L‘—A _..4__._‘\‘0____,.,
- A -
9
N - A
¢y ———— ! "Note: Flow direction Is -y A,
reversed wilth CCW rofalion.
Slze A, A, A, AL A A A A A A, A, A, A, A, A, A, A, A, A, B, B, B, B, B, B8
11 22 3.3 1.81 0.51 1.89 500 2.20 0.49 7.82 500 539 270 457 185 — B.51 354 451 Y14 930 B.00 2.20 2.05 030 0.96

T R DA TR TR 156.712.:67:198.812

A ‘!'1 a7

68,575 116°7 4770 21617 80.6 114 51UNC-2B 236120817 56 % 52 7,50 24,5

12.05 3.67 2,05 059 1.89 500 2.20 0.49 841 560 598 299 457 215 — 9.10 3.88 4.87 7,14 989 859 244 2.28 0.18 1.08
(306,933 52 5. 48 ..127 . 66 125 213.7 1422 152 76 116° 54,5 ‘- 231.2708.5 '123.8'UNC-2B 261.2 218.2 62 ' 58 - 45" 21.5
13.39 421 2.28 0.67 1.89 6.00 2.20 049 9.65 857 850 325 512 232 — 10.33 4.43 541 7,14 1130 960 2.83 268 0.02 1.24
73407:107° 587177 4871524 56 > 12,5:.945 - 167.. ¢ 3;:@-'.593-;* 262.5 112.57137.5:UNC-2B " 287% 248~ 72" 68" 0.497 3.5

195 15:37 476 2 2600.16 11.59 486 596 %11 127010.73 315 295 — 1.40
30057121 76614 552045 1235.1564.6 UNC-2B 32252726, 80 765 &1 36.5,

s'ze Bl BIO BH B!l Bl! Bu BIl Bll Cl CI c3 cl Cl cl c1 CI cl cm CH cl: c!! c" C!l c“
0.51 1.95 0.75 0.94 2.00 %16 UNC 426 7.41 839 7,13 205 209 250268 3.10 1.44 280 470 069 337 350 134 513 2.48

0 137405 r1'ﬂ‘32328’56.a'-£6;33'DEEPZioa’.’:!-;‘J835133'2'132-‘..:; A1EI62THE 537 63.5 168.AF 78,8 36.8 171 61119.3 717.511B5.6 489 180,384 (B3I |
0.39 2.07 0.75 0.94 2.00 %16 UNC 4.26 8.00 8.39 7.13 2.05 2.09 2.81 2.80 344 150 3.07 512 0.69 361 3.74 548 1.34 268
% 110752557 .197°23.8 :50,8.70.63 DEEP 108.2:203:217213 3181/ 5239 B3 1. 71,5 271..+ .87:5. 78.:1305717.6,791.6 ©95 130734 ' 268 "%
0.24 244 0.98 109 2.25 %14 UNC.4.74 9.06 1051 9.00 232 2.36 3.00 3.00 4.00 1.67 354 587 081 4.08 441 603 134 3.07
0 a7 (62772571.97.8757.2.1 0.6 DEEP 120:6:230- 1,867 228.5 5071, 60.78.5 78.87101.5.42.5°780 | 148-720,6:103.6 112 1153 .34 =78 -
— 268 1.26 1.25 263 %13 UNGC 522 9.08 105 9.00 — 268 354 — 443 181 3.64 6.44 081 488 512 646 1.42 3560
. 32.5:31:8766.7 : 0.82 DEEP132,57253.5 '267.7208! ‘68”90 A7 97571635 20.67:-124:3130 164736 915 . |
Weights: 40 64 lbs. gg_112 lbs.
29 kg 51 kg
56 77 Ibs, 125_ 154 lbs. Note: See page 2 lor spline data
T 35kg T T0kg Shaded dimenslons are in millimeters.
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Control Description

Manual Rotary Servo Control, Type HW

Flow as % of
max. dellvery

Flow as % of
max. delivery

,i:.

The flow output of the pump Is Infinitely varied in the range of |

0 to 100%, proportional to the displacement of the control ] ot "

lever between 0° and 31°. Control lever o -

Flow from the pump Is reversed by moving the lever from movement (°) NERD =

position ‘a’ to position ‘b’. . direction a N

A feedback lever, connected to the control piston, maintains ) "

the pump flow for any given position of the controi lever bet- R e e B o A o o e E

ween 0° and 31°. Control lever 0

The 'HW' control is suitable for use with push-puil cables and rdr:?gstrir;enn:)( ) - d ;:

mechanical linkages. 23

. . . ) - 20

The torque required to activate the control is 14...22 Ib-in } - sevenh

(160...250Ncm) -
STANDARD STROKING TIMES 40 | 56 | 90 | 125
Zero to max. displ. (sec) 1.0 {10 | 1.2 [ 1.2
Max. displ. to zero {sec) | 10 {10 1212

“Fasler or slower stroking times are possible by changing the
size of the stroking time orilices"

PORT DESIGNATIONS & SIZES Size 40 & 56 Size 90 Size 125

A B -- Service ports SAE 3/4"-6000 psi SAE 1"-6000 psi SAE 1%".6000 psi

A, B, — Auxiliary service ports 3/4 16 UNF 3/4 716 UNF 3/4"16 UNF

S ~ Charge pump suction port 718 "-14 UNF 1-3/16"-12 UNF 1-5/8"-12 UNF

G — Charge pump access port 7/18 ".14 UNF 1-116"-12 UNF 1-1/16"-12 UNF

T, T, — Case drain ports 7/8 "-14 UNF 1-1/16"-12 UNF 1-5/16"-12 UNF

M., Mg — High pressure gage ports 7116"-20 UNF 7/116"-20 UNF 7/16”-20 UNF

R — Case vent port 716"-20 UNF 7/16"-20 UNF 7/16"'-20 UNF

X X3  — Control pressure gage ports 7/16™-20 UNF 7/16"-20 UNF 7/16"-20 UNF
(before control orifices)

Xa X — Control Pressure gage ports 7/16"-20 UNF 7116"-20 UNF 7/16"-20 UNF
(after control orifices)

6 REXROTH
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Installation Dimensions

Pump Sizes 40, 56, 90 and 125 With HD Control

B“ i —l
— B||2 B
—_ By
BZ_-.1‘ A."B1 vy | ] .
e L 1T~ S seessow
|5 ! | Tz
N— T : T
7 -l o - 1 m L
[} 1 [+
Fs -
e/ _ r@{—-ﬂ"* —t -
T il A : I T o | IR = l
o 2 1 - o { @
) @ s | | &2 T2 +
’ * xl. MYy = .—'.‘ ks
SUCTION POI X } T
RT, SIZE 135, K
— 1y, W l
i B—J‘-
g By jo—
FLOW DIRECTION WITH* . FLOW DIRECTION WITH® —— gy ———
PlLOI\SHAE'l?ISUHE AT Y, lgho; PRESSURE AT Y, A
(CW ROTATION) { OTATION) _‘_' A 2 | — MECHANICAL CENTERING
A 3 ADJUSTING SCREW

4—C5——J

SIZES 40—00 ‘ A, -

*Note: Flow ditection s reversed with CCW rotatlon,

Size A, A, A, A, A, A, A A A A, A, A; Ay A. A, A, A, A, B, B, B, B B, B, B,

11.22 3.31 1.81 0.51 1.89 500 2.20 0.49 7.82 500 539 270 457 185 — B51 354 7,14 930 800 2.20 2.05 0.30 0.96 0.51

0 285 B84 46 13 48 127 56 125 198.6127.1 137 685 116 47 -~ 2161 88.8 UNC-2B 23612031 56 52 75 245 13
1205 3.67 205 059 189 500 2.20 0.49 841 560 598 299 457 215 — 9.0 3.88 7,14 089 B59 244 2.28 0.18 1.08 0.39
5 306 833 52 15 48 127 56 125 213.71422 152 76 116 545 — 2312 985 UNC-2B 25122182 €2 58 45 275 10
: 13.39 4.21 2.28 0.67 1.89 6.00 2.20 049 965 6.57 6.50 3.25 512 232 — 1033 443 7%,14 11.30 969 2.83 2.68 0.02 1.24 0.24
% 340 107 58 17 48 1524 656 125 245 167 165 825 130 59 — 26251125 UNC-2B 287 246 72 68 05 315 6
15.37 476 258 0.79 264 6.00 293 0.49 10.73 7.19 7.48 3.74 591 260 0.16 11.59 486 %11 12.7010.73 3,15 2.95 — 140 —
125 3905 121 655 20 67 1524 745 125 27251825 190 95 150 66 4 294.5123.5 UNC-2B 32252725 B0 75 — 355 —

Slze B, B, 8, B, 8, B, B, Bu B, C, C, C, C, C, C, C, Cy C, Cy Cy €Ca €C; Cy €,

a0 407 258 195 0.75 0.94 200 ’/.16UNC426 741 6.39 713 2.05 209 250 2.68 310 1.44 280 4.70 069337350 134 243
RO34 885~ 40,8510 7 23.67,60.87 e B84 AT B P Ba o o TR ST F17 57 8.6 4080 a8 =103
444 258 207 0.75 094 200 ‘/.16UNC 426 aoo 339 713 205 209 281 2.80 344 150 307 542 089 361 374 134 268
1127 858" 52,518 2 23,8 750,810,683 DEEP108.2 203.27213% 1181252 ¥ BE

0 498 258 2.44 098 1.09 2.25 7,14 UNC 4.74 9.06 10.51 9.00 232 236 309 3.09 4.00 167 354 587 681 .4.08 441
126.4 65.5° *727.8:767.250.63 DEEP:120.8:7230 % 267 228.6.5 691 1807 178.5.76.5/101.5742.6 790 140 ¥20.67103.6 112"

5.53 258 2.68 1.26 1.25 263 %13 UNC 522 998 1051 9.00 — 268 354 — 443 181 384 6.44 081 488 512 142 360

04 B8 8832318067 0.82 DEER 102 62505 267 288 112677467 87,5:163,5720.6. 124,130 96 015 -
Weights; 40 ___641bs. 90_112Ibs.
56 #I:g 125 15541 |:2_ Nole: Ses page 2 for spline data
35 kg T TI0kg Shaded dimenslons are In millimeters.
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Control Description

Remote Hydraulic Pilot Control, Type HDV

| p GRTT
[ L I1 2
o e e .
Mg I'i - EE — u_ulql B
b b (2] |1
WY ! _—I \
H I ’*'—\] -
5 11 b . 5 4
NI RLTZ S
N 0
| - b -
(_l_\;. X] X3 XL Xz
Ls

The flow output of the pump Is infinitely varled In the range of
0 to 100%, proportional to a low pressure pliot signal, In the
range of 85 to 260 psi, applied at poft Y, or Y,.

The pliot signal, which originates from an external, remote
source, s pressure only. Flow Is negligible as the pliot signal
is only acting on the spool of the control valve,

This spool then directs control oll, In and out of the control
cylinder to stroke the pump as required.

A teedback lever, connected to the control piston, maintains
the pump flow for any given pliot signal.

WIith no command signal at Y, or Y,, the control Is In the
neutral (zero flow) position preventing transmisslon output.

The REXROTH TH? remote control, lever and foot pedal
operated pllol valves, may be used directly witb this pump
control,

Flow as % of
max, delivery

[

Flow as % of
max. dellvery

o I

at port Y,

at port Y,

200 ~_
Pilot pressure vas ——
[ 1) ol
3 o
i wosH-80-- 60 404 20 + 0-—1-20 440 4804 04 w0OK
Pilot pressure s
—] 143
= 200
| B 20
L]
STANDARD STROKING TIMES | 40 | 56 | 90 | 125
Zero to max. disp!l. (sec) | 1.0 |10 }1.2] 1.2
Max. displ. to zero (sec) | 1.0 110 |t2(12

“Faster or slower siroking times are possible by changing the
size of tha stroking time orifices™

PORT DESIGNATIONS & SIZES Size 40 & 56 Size 90 Size 125
A B — Service ports SAE 3/4"-6000 psi SAE 1'"-6000 psi SAE 1%"-6000 psl
A, B, — Auxiliary service ports 3/4 16 UNF 3/4 16 UNF 3/4"-16 UNF
S — Charge pump suction port 7/18 14 UNF 1-3/16"-12 UNF 1-5/8"-12 UNF
G — Charge pump access port 718 "-14 UNF 1-1116"-12 UNF 1-1/16'-12 UNF
T, T, — Case draln ports 7/18 "-14 UNF 1-1116"-12 UNF 1-5/16"-12 UNF
M,, Mg — High pressure gage ports 7116"-20 UNF 7M16"-20 UNF 7/116"-20 UNF
R —- Case vent port 7/116-20 UNF 716"-20 UNF 7/16"-20 UNF
X, X — Control pr'essure gage ports 7M6"-20 UNF 7/16"-20 UNF 7/16"-20 UNF
(before control orifices)
Xy, X, — Control Pressure gage ports 7/16"-20 UNF 7116"-20 UNF 7/16"-20 UNF
(after control orifices)
Y, Y; — Pilot pressure ports 9/16"-18 UNF 9/16"-18 UNF 9/16"-20 UNF
4 REXROTH

WORLOWIDE HYDRAULICS




RA 06 200/1.86

Technical Details

General Specifications AA4V Pump
SPECIRCATION Unit AA4V4D [ AR4VS6 | AR4VID | AA4V125

3
Displacement In*/rev 2.44 | 3.42 5.49 .
Nominal flow at gpm 10.56 | 14.80 | 23.77 A
1000 rpm g JL T r.-q;;('fj 055 25

6000

BNy

. X 7.28 R

NI [ 70,0387 [T D.807% [T A 5| T4 005
i

305 381 473

Maximum Pressure

Torque constant

Maximum allowable

shaft lorque Vo A Bhdbeed R NE 8 }r
Maximum drive speed pm 3700 | 3400 | 2900

Minimum drive speed pm 500 500 500 500
Weight (approx. Varles - Ibs 64 ki 112 154

with control type)

“ i | 1872 | 2001 | 5973 | 1024
-0,00885 100178 [ 0.03 5

Momenl of inertla

Maximum case pressure

Maximum permissable
external loading of
the drive shaft Fyu

Charge Pump

[splacement 0.70 1'15'_ 1'61:
LSSV 5 ey gt Bty q».___-_._' 6._‘@

Nominal flow at gpm 220 | 303 | 502 | 6.97

1000 rpm i AT WE

pres:

Maximum pressure

Minimum Inlet pressure

{at normal operating temp.) ibsoline) |'5 0.8 4
SIZES 71 & 250 ARE DETAILED !N RA 06210

Description . . . The AA4V Is a swashplate design, variable
displacement, over center, axial piston pump manufactured
by the Hydromatik Division of Rexroth.

The AA4V has been designed exclusively for closed circuit
hydrostatic transmissions where a self-contained pump
package Is requlred. The pump design Incorporates a charge
ﬁump. a charge pressure relief valve, and two comblnation
Igh pressure relief and make-up check valves,

The control options are of modular design to allow inter-
changeability without altering the basic pump. The three
basic displacement controls are:

remote hydraulic pilot (type HD)
manual rotary servo (type HW)
proportional electric (type EL)

A complete range of control accessories Is available to
extend the control versatility of this pump.

Instatlation ., , . . . the AA4V pump may be mounted in any
position around the horizontal axls. The horizontal axis (drive
shaft) may be tilted to 15” In either direction from the
horizontal. .
The AA4V transmission pump is usually face mounted to a
drive gear box with the shaft engaging a mating female
splined gear hub, or spline adapter. The large drive shaft
bearings permit the pump to be driven by vee or toothed belt
drives. The case drain line should be connected to the
highest case drain port (T, or T,) so that the pump case
always remains full of oil. The case drain return piping, or
hose, should be sized to accept the full flow of the charge
pump at the maximum anticipated drive speed.

For mobile applications the oil reservoir capacity required (in

US gallons) is generally .75 to 1 times the charge pump flow
(in US gallons per minute) for a one pump, one motor trans-

misslon. The heat exchanger should be located between the
pump case draln and the reservoir, and slzed to accept the
full flow of the charge pump at the maximum anticipated
drive speed.

Flushing Circuit . . . When one variable pump and one motor
Is used, a flushing valve is not normally required unless
continuous high speed and/or high pressure is anticipated.
In this case, flushing may be required through the motor
case as well as the pump case (see note below):

Whenever any type of valves, such as directional control
valves or flow divider valves, are used in the closed loop
circult, a system flushing valve Is recommended.

NOTE: All charge purmp flow must flow through the pump
case when the transmission Is In neutral and the pump Is
rotating. If a circuit flushing valve (hot oil shuttle vaive) is
used, the outlet port of this valve must be connected to the
lower case drain port of the pump, as shown in the following
circult diagram.

A Flushing Valve

T, or T, Part Numbers;
5921-001-001 (metric)
5921-001-003 (SAE)

Flitration....There are 3 options avallable for the filtration of
the hydraulic fluid used in the AA4V pump.

a) a suction filter between the oil reservoir and the charge
pump.

b) an external low pressure charge fiow filter (customer sup-
plied) between the charge pump and make up check valves.
c)a bullt on low pressure, charge flow filter between the

charge pump and make up check valves, (contact Rexroth for
details and availability)

Option (b) Is recommended, however, the final decision is with
the pump user, based on the application.
See page 15 of this brochure for details of the above 3 options.
Fluld Recommendations . .. the AA4V pumps are supplled as
standard for use with good quallty, petroleum based,
hydraulic fluids.
The prime consideratlon in the selection of a hydraulic fluid,
Is the expected oll temperature extremes that will be
experienced In service. These extremes will govern the
selection of a fluid with the most suitable temperature-
viscosity characteristics.
When there Is a question of the sullabllily of a particular
fluld, or for appllcations which will operate near the extremes
of viscosity or temperature, the oll manufacturer should be
consulted,
Viscoslty Ranges . . . the hydraullc fluld selected should
operate with the following viscosity ranges.
Maximum viscosity at start-up 4600 55U (1000 cSt)
Normal operating viscosity range  66-464 SSU (12-100 ¢cSt)
Optimum viscosity range 81-141 85U (16-30 ¢SY)
Absolute minimum viscosity 60 SSU(10cSt)
Operating Temperature ... -13°F to + 195°F (-25°C to 90°C),
The temperature level of a particular system Is normally
measured at the pump or motor case draln, This temperature
is then used to establish the cooling requirements for the
system,
Start-Up .. .. the pump case must be filled with oll, and where
posslble, all piping and hoses shouid be filled with oil prior to
the first start-up.
The pump control should be set at zero stroke for start-up.
Before running the pump at full speed the drive should be
jogged until a charge pressure of at least 50 psi Is es-
tablished.
Applications vary and therefore the most suitable start-up
method should be selected for the application.
MORE DETAILED INFORMATION ON MQUNTING POSITION,
INSTALLATION, FILTRATION, FLUIDS AND START-UP PRO-
CEDURES, IS AVAILABLE IN A SEPARATE PUBLICATION
TITLED 'AA4V APPLICATION AND SERVICE MANUAL".

REXROTH
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REXROTH

WORLDWIDE HYDRAULICS

Variable Axial Piston Pump, Swashplate Design
Model AA10VSO (Series 30)
for Open Circuit Applications

RA
06 291/06.87

Sizes28t0 100 -

...4570 PSI
(...315 bar)

..6.10in%ev
(...100 cm®rev)

— 2-bolt mounting flange to SAE standards

— SAE flanged connections with UNC threads (SAE J 518)

— Special slot-controlled swashplate design

— High power to weight ratio

~ Heavy duty roller bearings for extremely long pump life

— Various control options for pressure, flow and
power regulation

— Fast response times and low noise level

- Continuous operating pressure of 3625 PSI (250 bar),.
peak pressure to 4570 PSI (315 bar)

— Axial and radial loading of the drive shaft possible

— Good self-priming suction characteristics

— Cast iron housing, aluminium free construction

— Operation on water based fluids 95/5 (HFA emulsions)
possible with de-rated performance parameters

Functional Description

Axial piston pumps model AA10VSO are swashplate de-
sign, variable displacement pumps. They are designed for
hydrostatic transmission in open circuit applications. The
pump generates fluid flow and imparts to that fluid the ne-
cessary pressure forces up to 4570 PSI (250 bar).

They basically consist of the housing (1), cylinder barrel (2),
piston and shoes (3), port plate (4), drive shaft (5), swash
plate (6), control piston (7), mechanical stroke limiter adjust-
ment (8), shaft seal.(9) and compensator control (10).
Rotation of the drive shaft (5) causes a linear piston move-
ment as the piston shoe (3) slides along the tilted swashpla-
te (6). .

As the piston retracts in the cylinder bore (2), fluid fills the
developing vacuum cavity from the suction port »S« via the
suction kidney in valve plate (13). At maximum retraction of
the piston, shatft rotation causes the piston to go beyond the
suction kidney and begin communication with the pressure
kidney. Continuing rotation then extends the piston into the
cylinder bore, forcing fiuid into the pressure port »Be«.

The stroke length of the piston is directly related to the
swashplate angle, which swivels up to a maximum of 17
degrees for stepless flow adjustment.

Pressure and flow regulation

The swashplate is normally held at maximum swivel angle
by a spring (11) as well as system pressure working on the
stroking piston (12).

Systemn pressure is also working on the pressure compen-
sator-against a setting spring. When system pressure over-
comes the spring force, the spool shifts allowing system
pressure into the control piston (7). This causes the pump to
destroke to a regulating point sufficient to maintain compen-
sator set pressure and lubricating fluid flow,

When the pressure setting is reached, only the amount of
fluid necessary to satisfy the load conditions is delivered. If
the load condition is such that no flow is required, only coo-
ling and lubricating fluid is delivered. Power usage and hea-
ting of the fluid are thus kept to a minimum.

When system pressure falls below the compensator setting,
spring force returns the spool back to its normal position,

which drains control piston (7) to the pump case. The
swashplate is then forced on stroke by the spring (11) and
stroking piston (12). The flow control spool FR, also known
as load sensing control, functions generally the same as the
compensator spool. In the case of the FR spool, however, its
response is due to a differential pressure across a flow con-
trol device. The spring setting only determines the differenti-
al pressure required to maintain constant output flow
through a given orifice size.

Many control options including constant power control, elec-
tronic proportional flow and/or pressure control, etc. are
available.

O

9) (5 ()BT 10 (8)

MNacionasl
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RA 06 291/06.87

Variable Axial Piston .Pump AA10VSO, Series 30

Ordering Code A |A10VS|O /130 - K[(C| 62

Hydraulic Fluid
Petroleum oils no designation | ]I

HFA- HFB- and HFC-fluids [E]

Version
[ SAE* CAT]
Axlal Piston Unit

Variable displacement, swashplate design -
forindustrial use

Function
LPump operation, open circuit Lo |
Size '
Sizes - . |28 | 45 71 J100]
ind
. : rev . .
Displacement in I: 1.7112.75|4.33(6.10
(em/rev) 28,0 (45.0(71.0 [100.0
Controls and Control Options
Pressure compensator DR ]
Pressure/flow compensator**
‘| Constant power control*** "DFLA
Eiectrical flow control FE FE
FE| D FED
with pressure compensation ————J

** A bleed orifice to drain is installed in X-port standard;
if plug is to be installed state in clear text, :
*** When ordering please state power requirements in clear text
ex. 1 1/2 HP at 1800 rpm (5 kW at 1500 rpm)

Design
| Series 307

Direction of Rotation .
looking at shaft end clockwise (R ]
counter-clockwise | L |

Seals
Buna-N P
Viton ' V|

Shaft End

I Keyed paraliel, SAE [ K_”

Mounting Flange

| SAE 2-bolt Ll

Port Connections
Pressurepont B; SAE on opposite sides,
Suction port S:SAE with UNC threads

Through-drive Configurations 28 45 71 100
Without through-drive [@ ] @ | @] e [[Nuo]
mounting flange  shaft/coupling tofit:
SAE A, 2-bolt SAEA, spline G2, 15", 820", AA10V 16 ® | el e K01
SAEB, 2-bolt SAEB, spline G3', 520", 530", AA1OVO 28 ® e K02
SAEB, 2-bolt SAE B, keyed AA 10 VS0 28, 530! e | o e Ko3]
SAEB-B,2-bolt SAEB-B, keyed AA 10 VSO 45 o K05
SAE C, 2-bolt SAE C, keyed AA 10VSO 71, V2/50..,100 ot kos

Please note: The mechanical stroke limitation from full displacement to 50 % full displacement is only

available at model »NOO« without through drive

'See the following data sheets, for further informations on the combination pumps: @ = available

G2- RA 10 030, G3- RA 10 038, S15- RA 64 756, S20- RA 64 774, S30- RA 64 789, V2/50...100- RA 10 337

2 REXROTH
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RA 06 291/06.87

Variable Axial Piston Pump AA10VSO, Series 30

Hydraulic Fluid

Before project design, please see our data'sheet RA 90220
or RA 90223 for detailed information on the selection of hy-
draulic fluids and their application limits.

Operating viscosity range:

For optimum efficiency and pump life, we recommend that
the operating viscosity (at operating temperature) be selec-
ted in the range of

Yopt = Optimum operating viscosity
81...167 SUS (16...36 mm?/s)

taking into consideration the reservoir temperature range.

Viscosity limits:
The following values are valid for extreme operating condi-
tions of short duration. _

Vmin = 60 SUS (10 mm?/s)
for short periods at max. permissible drainage oil
temperature of 194° F (90° C)

Vmax = 4635 SUS (1000 mm¥/s)
for short periods upon cold start up

Example:

VG 22 =

Viscosity grade of 22 centistokes
at104° F (40° C)

Selection Diagram

Notes on the selection of the hydraulic fiuid:

For correct selection of the hydraulic fluid, it is assumed that
the operating temperature in the reservoir (open circuits) in
relation to the ambient temperature is known.

The hydraulic fiuid should be selected so that, within the
operating temperature range, the operating viscosity lies
within the optimum range v, (see shaded area of selection
diagram). We recommend that the higher viscosity grade is
selected in each case. -

Example: At some ambient temperature of X°, the operating
temperature in the reservoir is 140° F (60° C). In the opti-
mum operating viscosity range’ (v, shaded section), this
corresponds to viscosity grades VG 46 or VG 68; VG 68
should be selected.

Important: The drainage fluid temperature is influenced by
pressure and speed and is always higher than the reservoir
temperature. At no point in the system, however, must the
temperature be higher than 194° F (90° C).

If it is not possible to comply with the above conditions be-
cause of extreme operating parameters or high ambient
temperature, please consult us.

Filtration

In order to guarantee proper and reliable function, the ope-
rating fluid must be maintained to a minimum cleanliness
grade of 9to NAS 1638, 6 to SAE, ASTM, AlA or ISO grade
16/15.

This can be achieved, e.g., with filter elements type ... D 020
... (see RA 31278).

A beta value of 8,5 = 100 is thereby achieved.

) 20 L0 60 80 100 120 140 160 180 200
" 4635 _%1_\1 < 1 1 1 1 1 1 1 14— {1000)
i SaS— Y E
2000 NN \\\\\ — (500
1000 _>>\,, ,,\,, M
| 0 NG NG NG 6‘\
N —— 3_@\ SNC -
500 AN NIA ;.\\ - (100}
— N\ AN -
0 L
%t - (50)
E 200 |
s 3 £ 170 (36)
7 E = (30)
= ] S ‘?opt
§ 100 F— (20)
2 2 = 81(16)
= =
70 L N . = J
59 T l T l T T T T T i —1_—_&| =T ____'" (10)
0 20 40 60 80 100 120 140 160 180 200 212
(-178) (-67) (-44) (+158) (26,7) (378) (48,9) {60] (71,1} (82,2)(933)(100)
Fluid temperature range °F (°C) ‘
min= -13({~25) max = +194 (+90)
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06 291/06.87
Variable Axial Piston Pump AA10VSO, Series 30

Technical Data

Values are valid for petroleum oils for water-content and
synthetic fluids please see data sheet RA 90223 for detailed
fluid information

Operating pressure range — Inlet Side
Absolute pressure at port S (suction inlet)

12 PSIA (0.8 bar)
435 PSIA (30 bar)

pabs min
Pabs max

Operating pressure range — Outlet Side.
Pressure at port B

Nominal pressure py

3625 PSI (250 bar)
Peak pressure pmay

4570 PSI (315 bar)

Drainage fluid:

Maximum permissible pressure of the case drain (port L):
7 PSI (0.5 bar) maximum higher than inlet pressure at port

Speed In relation to Inlet pressure and displacement:

1.2 \
] \\\\ \\ 234 (1.6) ? :
g \ \ \zo~~u.n.1 2
g N 2
g \\\\ \“'—(1.2) gﬁ
\ _
’ N |
1.0 o < L0l &
\ 14+ 5
\\ ndg =
: 124
0.9 L (0.8)

0.1 0.8 0.9 0
Displacement VoV, o, —™

Nominal flow™:
atng = 1750 rpm
at nD max

GPM (I/min)
GPM (//min)

12.7 (48)
21.4(81)

20.1(76)
29.9(113)

32.0(121)

45.0 (170)
40.2(152)

51.3 (194)

Maximum speed™: (flooded suction) Ny max

rpm 3000

2600 2200 2000

Max. power:

— ng = 1750 rpm
Ap = 3625 P51 (250 bar)

— Nomax po max

HP (kW)
HP (kW)

27.5 (20.5)
47.0 (35.0)

443 (33.0)
65.8 (49.0)

69.9 (51.9)
87.2 (65.0)

98.2 (73.1)
111.4 (83.0)

Max. torque: Ap = 3625 PSI (250 bar)

»S«, but not higher than 30 PSI (2 bar) absolute.

Direction of flow: - _

Port »S« 1o port »B« ,

Table of Values '

Theoretical values, without considering mechanicalny,,, and volumetric y, efficlencies

Size 28 45 71 100
Displacement: Vg max inYrev (cm® 1.71(28) 2.75(45) 4.33(71)  6.10(100)

Ib-ft (Nm)

81.9(111) 132(179) 208(282) 293 (397)

WORL DWIOFE HYDRAULICS

Torque Ap = 1450 PSI (100 bar) Ib-ft (Nm) 33 (45) 53(72) 83(113) 117 (159)
Moment of inertia J Ib-f2  0.0403 0.0783 0.1968 0.3960
about the drive axis (kgm?) (0.0017) (0.0033) (0.0083) (0.0167)
Filling volume: : Pints () 1.48(0.7) 211(1.0) 3.38(1.6) 4.64(2.2)
Weight: (approx) Ibs (kg) 33.0(15) 46.2(21) 72.6(33) 99 (45)
Permissible loading on drive shaft: (see below)
max. axial force F, Ibs (N) 225(1000) 337(1500) 540(2400) 900 (4000)
makx. radial force Fgq Ibs (N) 540(2400) 810(3600) 1350 (6000} 2250 (10000)
Mounting Position: See page 5
Fluid temperature range: See diagram, page 3
Viscosity range:~ -, SUS (mm?#S) 60-4640 (10...1000) Optimum 81-167 (16...36)
* 3% loss of volume included Direction of applied force Ry
** The values shown are measured with an absolute
pressure of 14.5 PSI (1 bar) at the suction inlet «S» Fox 1,
] 1
Sizing Calculations X
' Flow Q= ng-n Ny Q= Vq-n-m, ) A = geom. displacement in%rev (cm*rev)
31 1000 -Ap = pressure differential PSI (bar)
. V.- M = torque Ib-ft (N
Drive torque M= TZHFAT]D— M= %ﬂ Q = ﬂo\?v GPM (I(/m'iTr?)
M-n Q- Ap oh P = drive power HP (kW)
Drive power P= e =T5 — .n = gpeedrpm
5252 1714:m, = vol tric effici
'21r-M-n=M-n= Q-A TNy —voumepcencnency
( P ) Ny = Mechanical efficiency
l 60000 9549 600-m, N = overall efficiency (n, =N, * Tiow)
4 REXROTH




RA 06 281/06.87

Variable Axial Piston Pump AAT0VSO, Series 30

Mounting position

The unit can be mounted in a number of optional positions. The
pump housing must be filled prior to start-up.
In order to achieve optimum noise level values, all connecting lines

{suction, pressure and leakage) should be elastically connected to
the reservoir. '

Check valves in leakage return lines should be avoided. Exceptions
are possible, subject to our approval in advance.

1. Vertlcal installation (shaft pointing upwards)

The following Installation parameters should be considered:
1.1 Pump submerged In Reservolr ]

Prior to installation, the pump should be filled Fluid
while in a horizontal position. /

a) The minimum fluid level must be level with Y.

or higher than the pump face flange. Connec- L~
tions »L« + »L;« should be left open (see
illustration #1)

b) If the minimum fluid level is lower than the ~ °
pump face flange, then connection »L,« and
possibly the suction (»S«) port must be piped,
as per lllustration 4 2. Conditions as per item
1.2.1. Port »L« is plugged.

1.2 Pump mounted outslde of Reservolir

Prior to installation, the pump should be filled
while In a harizontnl position. Above-tank
mounting as per lllus, # 2,

llustration 1

1.2.1 Oparallonal paramaters. hmax= 315
Minimum pump Inlet pressure (800}
Pewy=12 PSI (0.8 bar) under hii = 8
static and dynamic loads. (200)
Note: Avoid above-tank mounting

whenever a low noise level is
desired,

The allowable suction height is a factor of the total pressure loss; it

must, however not be greater than h,,,,, = 31.5” (800 mm). Submer-
ged depth hr ), = 8" (200 mm).

lllustration 42

Total Pressure loss Aprora, = Apy + Apy + Apy = (1 ~Peminy) = 29 PSI (0.2 bar)

with Ap,: Pressure loss in piping due to acceleration of the fluid column.
g:l-dv

Ap1 = dt .

107° (bar) ¢ = thickness of fluid (kg/m?)
I= pipe length (m) .
dv/dt= Suction speed differential (m/s?)
Ap.: Pressure loss through geographic altitude differences
Ap;=h-§ - g 10~ (bar) h = altitude (m)
8 = thickness of fluid (kg/m3)
g = acceleration of gravity (9.81 m/s?)

Apjy: line losses (elbows, etc.)

This calculation is valid for controls
DR, DFR, DFLR

2. Horizontal Installation

Installation should be 50 that port
»Ls«or »|_; « is at the top of the unit.

2.1 Pump submerged in
Reservolr

a) The minimum fluid level on the
same level as or higher than the
unit's upper surface: Connections
»L/L;«and » S« mustbe open (see
illustration #3)

b) The minimum fluid level lower
than the unit's upper surface:
Connection »L« {(or »L,«) and
possibly »S« must be piped, as
per lllustration 4. Operating
parameters as per tem 1.2.1. -

2.2 Pump mounted outside of Reservoir
Pump housing must be filled prior to start up.

a) Above tank mounting as per
lllustration #4. Operating parameters
as peritem 1.2.1.

b) Below tank mounting Ports »L« and
» S+« must be piped as per lllustration %5

llus. #3

llus. #4

1k 55N-
It
1
! 1
=]
[~ ]
e

Operating curves with pressure compensator DR

Nolse level (standard range)_

Measured in an anechoic chamber
Distance from microphone to pump = 3.28 ft (1 m)
Measurement error £2 dB (A

Fluid used: petroleum oil per ?SO VG 46, DIN-stahdard #51519; temperature; 122° F (50° C)

T
72
70
[1]
1]
(1)
62
60
58
56

Omas Size 28

Q a0
max
00

Noise levet L, [dB (A)] —

_ 100 2000 3000
S50 (00 use) (2000 (z30)
Operating pressure p PSI (bar) —

—— Qmax  Slze 71
78 . L
76— - Qzero
re2200¢pm " Qmux
" L e
Fn =
m 70
B,
EL
® 6t
B e
L e
= 60
)
000 2000 . 3000
50) (001 (500 2000 (2500

Operating pressure p PS| (bar) —=

76
T " =00 Size 45
s cal Qzero :
.1 h=2600rpm max
g 0 s S Qzero
m
D
_-‘z 66 n=1800rpm
% 1)
= 62
3 80
i=]
< 5pl—
00 200 3000 .
(500 (00) (1500 (2000  (z50)
Operating pressure p PSI (bar) —
o ] H Qo Size 100
n=2000 Pm’*—, = Omax
e =1 - 4t
7% L Qzero
™
m 72
o
= 1
= o8 B
g 66 n=1800rpm
B el
2w
60

10?0 ) 20.00 ) 30?0 i
1501 100} (1500 (200) (2501
Operating pressure p PSI (bar) —=
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Variable Axial Piston Pump AA10VSOQ, Series 30

Slze 28 _
______ n = 1800 rpm
—  n=3000rpm

5----’--

Drive power and output flow

(Fluid: petroleum oil per ISO VG 46, DIN-standard #51518, temperature 122° F (50° C)

1
o
(=4

- (90)
T 204 (80) I' (4.0) 150 T
B I [~
€15} (60 a = 30) +40 S
E} L =ttt T e 0=
= 404100 =184 1= 2007 0
=t =t e AV B e +20 L
S 4 (20) - = = p 10) 110 4
o | ot S e = | &
Z 0 o (50) {100) {150) {200) 250 0 @
u. 500 1000 1500 2000 2500 3000 - 3500 a
Operating pressure p PSI (bar}—
Slze 45 300 {120), {6 0) TBO
I -
_____ n = 1800 rpm T 100) L
n = 2600 rpm =251 t{ - 60 o~
= T , =
E o W0 : = l CTES
= i et -l [a
=151 (60) =t~ 130} 140 T
[N 15 L |t PQmux-; =~ e
5] [~ \ ft k30 &
104+ (40) y 04" =z
o1 B 120 8
E 5+ (20) //rh___,.. Rﬂzg 0] 10} T10 °>J
c | = e i ot e et =
£ S o e e e e s a
o (501 (100} (150) {200) {2500 0
500 1000 1500 2000 2500 3000 3500
Operating pressure p PS| (bar) —=
Size 71 ' oo 160 (80) 1
_____ n = 1800 rpm T [ (140) d\ - ;(:)0
n = 2200 rpm EBS-t(m‘ N o e g i i o
E 30{ 120 e 60) ~-30 =
= .} oo 7 L4450 170 &
= 251 1A F{me 4 60 5
< .1 e0 - L W) e =
20 =] 50 3
(8] F Pl Q
E 151 (60) I 0} 140 _g
(T 4= L
104 60 L 0 {0 &
L ol 120
g
54 (20 il t = Pazero (10}
I /,4’ — 10
= - 1= =t 1
0 (5.0) (19_0) (1?0) (290) (2?0) 0
500 1000 1500 2000 2500 3000 3500
Operating pressure p PS| (bar) —=
Size 100 o r(200) - 10011 154
ﬂﬂﬂﬂﬂ n = 1800 rpm - (180) ______9._________ (90) ;-1on
n=2000em £ "~ Tueo g - M:E oo 10Z
£ ot S M3 b0
= phe) - 4700 { . T
= 35{ A 90
& o] Mo A 60) {80 =
o T ) ) L70 &
z 44000 17 50) o g
L (60) T (40} - 0
201 At S TS0
[ A o1
Overall efficiency: 151 0 LT 30) 140
R Q-p Q-p 10+ 10} ] (20 -39
™= 600 [ 2N Pazero +20
Pamax' 1714 * Pamax- 5+ R0—= T o
Volumetric ] === =T CTTC
efficiency: 0 (501 (100 150 (200) (250 0
= Q__ 500 1000 1500 2000 2500 3000 3500
Qiheor Operating pressure p PSI (bar) —»
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RA 06 291/06.87

Variable Axial Piston Pump AA10VSOQ, Series 30

Constant pressure compensator DR

The constant pressure compensator serves to maintain a
constant pressure in a hydraulic system, within the control
range of the pump. The pump supplies only the amount of
hydraulic fluid required. Pressure may be steplessly set at
the pilot valve.

Adjustable mechanical flow limiter-from Vgmax 1050 % V,

only possible on model without through drive (N0O). o

Static operating curve
atn, = 15800 rpm; t, = 122° F (50° C)
Rysteresis and
pressureincrease  Ap max 45 PSI (3 bar)

“ ol W B
1| < j
} I
o l‘ ] |
& | |
ra | | |
| L
l Setting range | !
| L
| | | -
290 3625
(20) (250)

Operaling pressure p PSI (bar) — . .

Dynamic operating curves : '
Curves are measured average values under testconditions,
with unit submerged.
Conditions: ny = 1500 rpm;

to" =122°F (50D C)

relief set at 4570 PSI (315 bar)
Sudden closing of the pressure line, via relief valve DBD,
approx. 3.28 ft (1 m) from the port plate of the pump.

—— |

0.80 GPM (3 I/min) pilot flow is required, taken from the
high pressure side of the circuit.

Remote pressure control via port X of the flow control vaive
see page 9.

4567,5(315)
4350 (300) /f‘
3625 (250) 4w ,’ r
5 l
£ 2900 {200) I
w
S |
g 2175 (150) 1 |-
|
5 1650 (100) t—
g | :
S 725 (S0} 1 —————
§ 5 )_. i,
0+ 7
T Vimax
t .
g Size tgs(ms) tga (MS) tse (Ms)
s toward toward o-Displacement
g 725PS)(50bar) 3625 PSI (250 bar) 3625 PSI (250 bar)
. V9in . 28 60 - 30 20
Control g 45 80 40 20
_ timet YAl 100 50 25
Swivel out ime tg, Swivel in fime tge 100 200 100 25
REXROTH 7
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Notes:

Specifications, descriptions and lllustrative material shown hereln were as accurate as known at the time this
publication was approved for printing. Rexroth reserves the right to discontinue models or options at any time or
to change specifications, materlals, or designs without notice and without incurring obligation.

Optional equipment and accessories may add cost to the basic unlt, and some options are available only In com-
bination with certain models or other options. For the available combinations refer to the relevant data sheets for
the baslc unit and the desired option.

DISTRIBUTED BY:

THE REXROTH CORPORATION
INDUSTRIAL HYDRAULICS DIVISION P.O. Box 2407, 2315 City Line Rcad, Bethlehem, PA 18017-2131 Phone (215) 694-8300 Telex: 84-7498
- MOBILE HYDRAULICS DIVISION P.0. Box 394, 1700 Old Mansfield Road, Wooster, OH 44691-0394 Phone (216) 263-3400 Telex: 98-6335
16 REXROTH Allrights reserved — Subject to revision
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RA 06 291/06.87

Variable Axial Piston Pump AA10VSQ, Series 30

Constant pressure/flow compensator DFR

In addition to the constant pressure control, the pump flow
may be regulated by means of a differential pressure (e. g.
an orifice installed in the service line) »load sensing«, Adju-
stable mechanical flow limiter from Vg pa, 10 50 % Vg e, ONly
possible on model without through drive (N0O).

Static operating curve
at ny; = 1500 rpm; ty = 122° F (50° C)

} o)
D
~ 8
} T §
| 5]
a I .
z Tt C
(TR
b
R !
‘l b h
Setting | |
range H |
1 H -
| |
I | -
299 3625
(20} (250)
Qperating pressure p PSI (bar) g
Static operating curve at variable speed
o
} E
| S
3
G O
_______ -
E ——— —
[T
Speedn —= -
Max. flow variation
{Hysteresis and increase) -
measured at drive speed n = 1500 rpm
Size 28 45 Al 100

AQ Gpm(/min) 0.26(1) 0.48(1.8)0.74(2.8)1.06(4.0)

Dynamic operating curve

Curves are measured average values under test conditions,
with unit submerged.

? 100 4570 (315) A
R g e 13625 (250) §
T // \ 12900 (200) &
£ i \ 2
g | \ g
& | \ 5
2 | L1450 (100) 3
25 , S
j{— —_— - \\ "725 (50)
| 0 4 ™ 260(‘1131) [
{

Control (stand by I

timat

Swivel out time tg, Swivel in time tge

— X Whenplug
| T _l(. is required
oo rT ; | Pleasestats
l - CE | s
| g |
1 * - — N cation
| i
A= |
g A §
L2y ||
not included l m ) " I
- S L

A maximum of 1.32 GPM (5 I/min) is required for pilot flow.

Differential pressure Ap:
settable between 145 and 435 PSI (10 and 30 bar)
standard setting 205 PSI (14 bar)

By unloading port X to tank, a zero stroke (deadhead) pres-
sure of 260 PSI (18 bar) &+ 30 PSI (2 bar) is achieved.

Valve options at Port »B«
(not included in pump, to be ordered separately)

Mobile valve block SP 12 (RA 64144)
Mobile valve block SP 18 (RA 64147)
Mobile valve block MP 18 (RA 64594)
Mobile valve block MP 22 (RA 64598)
Proportional valve 4WRE (RA 29060)

) Plug location when installed
/ Note: Orfice Is not removed when

plug s Installed
_\ 4
_L;I W

s

Nl =

Slze tg,(ms) tee (Ms) tse
standby—250bar 250 bar—standby 50 bar—stand by
3625PSI 3625PSI 725PSI

28 40 20 40

45 50 25 50

7 60 30 60

100 120 60 120

8 REXROTH




RA 06 291/06.87

Variable Axial Piston Pump AA10VSQ, Series 30

Constant pressure/flow/power control DFLLR I—-—#.—# : - ——X

In order to achieve a constant drive torque with a varying
operating pressure, the swivel angle and with it the output
flow of the axial piston pump is varied so that the product of
flow and pressure remains constant.

Below the power curve, it is possible to control the output
flow. ‘ ' '

Adjustable mechanical flow limiter from Vg 1., 10 50 % Vg max
only possible on model without through drive (NQOQ),

Static operating curve

maximum
power curve
1 100 A
g
S .
H not included
w
A maximum of 1.45 GPM (5.5 I/min) pilot flow is required.
50 —
minimum—""1 By unloading port X to tank, a zero stroke (deadhead) pres-
power curve sure of 260 PSI (18 bar) + 30 PSI (2 bar) is achieved (»stand
by«).
25
0 (500 (1000 (150) (2000  (250) (300}

725 450 2175 2900 3625 4350
Operating pressure PSI (bar) —»

Begin of regulation at 725 PSI (50 bar)

When ordering, please state power setting in cleartext, e. g.
7 1/2 HP at 1800 rpm (5 kW at 1500 rprn),

Optional remote pressure compensation

(by using the DFR valve) ~ 'This option is assembled by customer at time of installation.
S '.1_““;1 Therefore the pressure relief valve, throttle valve and orifice
Not included & 20.031in (¢0.8mm) are not Included with the DFR control.
‘. As a pressure relief valve we would recommend:
|_ ' _‘J DBDH-6 hydraulic (RA 25 402);

i - DBET-30 electrical (RA 29 142),;
| DBETR electrical (RA 29 166).
ﬂl(}éo,emm

Note that remote relief valve is used as a pilot on the
“X" port of FR valve. So the FR spool must function
even if load sensing is not needed.

Throttle valve at “B" port is only used to illustrate load
sensing or flow control if desired. This throttle is not
necessary for proper operation of remote pressure control.

[ B The 20.031in (@0.8mm) orifice in the sensing line is needed,
l and must be supplied by the customer.
Not Max. line length should not exceed 6-1/2 ft (2m).
included

REXROTH 9




RA 06 291/06.87

Variable Axial Piston Pump AA10VSO, Series 30

Electrical flow control FE

The pump displacement is controlled via an electrically ope-
rated proportional pilot valve.

The pump position feedback is realized via an inductivé po-
sitional transducer.

The amplifier card VT 5036 (see page 11 and also RA

29957) regulates the pumpflow. This card is not an integral
part of the pump and must be ordered separately.
Adjustable mechanic flow limiter from V, qa, to 50 % V.
only possible on model without throughdrive (NOQ).

a9 max

Statlc operating curve

vg 4
ngﬂl
e
Umux
Hysteresis: 1 % Of Vg max

=+
Repeatibility: = £ 1%

Dynamic operating curve

Flow step hetween two different orifices upon sudden
changeover.

[ s —— it

J

Design eloments

N
oy

r——+—————

1) AA10VSO with hydraulic control
2) Control valve ENV 202-4-0
3) Inductive positional-transducer (feedback)

type IW9-03-01

Technical Data

min. required pilot pressure

290 PSI (20 bar)

Flow/time-curve Control Valve
100 current type DC
T supply voltage 24V
load resistance at 68°F (20°C) 120
oy 15 operating time 100%
~ ambient temperature ..122°F (60°C)
z / spool temperature ...302°F (150°C)
g 50 7710 insulation per DIN 40050 1P 65
§ ! isolation class per VDE 0580 F
g 25 .
e il Indugtive positional transducer:
(s e i 1_{ - frequency range 1000 Hz... 50004z
0 inductivity 9.5 mH

control timet ——— e
Variation: electrical flow control 4
with pressure compensation FED
This variation incorporates an additional valve (Pos. 4) into - I

the control, so that a hydraulic pressure compensation func-
tion is also available.

A

]

—

Flow @ —»

—

EER .
i
_ —}———“r—
'. |
| -+
| i
(
|
] l

ET7TM - "4
(250) p ' %1
Operating pressure PSI (bar) —»- S 1 L

10 REXROTH
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RA 06 291/06.87

Variable Axial Piston Pump AA10VSO0, Series 30

Proportional amplifier card VT 5036

(see RA 29957)
Nominal value N
0= (+6V) Current ... Switched
i 26¢ T Flegulalor Regulator output stage
Setpoint G 1 n
i a | N 5
%z g Control valve
24 al
External actual -
i Sensltivity o
lue displ J2a .
‘61“ ?__és\?)ay —®'_L (magnet stroke) 25 kHz Direction of
Ri> 10 k(1 s . Oscillator 22¢c . Rotation
8¢ Mo 1 clockwise
» e i 28
r:caarl{\po - 28a . Inductive
’ Left Right | positional
! [ 111 3] transducer
l Actual value - ov
i 0+ (-6V) Zero point ' \Ze
. 14a . '
o Bac Direction of
';3 16a¢ @ F!ollali|onk
+ ) antl-clockwise
< 1
1 Cable breakage Cable breakage ]
Bac LED recognition Inductive
T positional
6ac 25A . {ransductor

Su;:’ply voltage " + v 5 = .
24 e, £ 10% 7 ; Stabilisation
Full bride rectification 0V Wac LA
24V =+35V=efl
Three phase bridge ractific. |

— The amplifier may only be unplugged when switched offl Radio transmitter may not be placed within 3.6 Ft (1M) of

— Measurements to be made with a high resistance meter this card!

set on the voltage range! — Command level inputs may only be switched with dry
- Measured (control) zero (M 0) is raised + 9 V with respect contact switches suitable for currents of <1 mA.

to 0 V of the power supply! — Screen all input lines. Leave one end of the screen open.
—~ MO0 may NOT be connected to 0 V of the power supply! Connect one end to 0 V of the supply line!

— The »earth« sign of the inductive positional transducer Do not lay solenoid lines close to power lines!

may NOT be connected to (0 V) of the supply voltagel

Dimenslons
, 5.04{126) o
. 1.57 - 0.59_ 15, | _0.28(7) '
(20} X .
o—— Rack location window
71 REXROTH
T — Proo. Ampiifier :
ﬁ il k & Catia treak .
0.098 25) 11, = - —@) 1 LED Indicator for cabla braak
- et Lj) amp 2 Ramp "on* or "olf* gwitch
. o on @ 3 Test point 1 Fesdback (actual voltage) 0...- 6V
o ,‘! Actus 4 Test point 2 Input (signal voltage) 0... + BV
= E § “":" F Input _@ 5 Ramp time setting from 0.03 to 5 sec = RS
j3nd =| ! @W\ "up” or “down"
= 3l o e Ramp tme
R E 5 F =-®
g * e
™
=

IR N =

03N 350 (89)
394100}
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HRA 06 291/06.87

. Variable Axial Piston Pump AA10VSO, Series 30 Dimensions In inches and milllmeters
Unit dimensions, Size 28
. Model NOO (without through drive)
Constant pressure compensator DR
Adjustment for max._ 0.37(9.5)
. pressure sefting = e :
Wl e T . oasten] |, 35a(90) A
l 025 7 1635 ") . 2-bolt SAE B llange - L '
y - 010125, 113
\Q“\ ! l 1 = = (28,6 m !
& R = 5 —rl (& | g
R I T __S=
I W ¢ | IR = | ) "
& I s T+ L lF 5
I S|zl 8 Z 4
' 51 =5 1.5 - [T_l T— 2
S|E T u P l
= g 0.63_l% “E?—( b
& 51013) |_1 \
l 5,75 [146] S o3 1) 157 bw  [Mechanical flow limiter,
6221150 £ (7,9) 140) 6.481164.5) | for max. flow adjustment
l aanies) |, 535186) g 162(412) B.11 (206)
ViewW View V
| 2 S
310 S =
L= s " —__ 1
Rl e . pnd @ B
? 2 T LR
o~ 3 @+ = e g (
| 5| WL g 3
pud & ©
b 119 @ |0.87
=~ (30,2 o {22,2)
l Constant pressure/flow compensator DFR
Valve mounting for Valve mounting for *
counter-clockwise rotation clockwise rotation Adiustment f
justment for
I 255 (141) B flow regulation
. : differential pressure
|1k 20 VA N !
l i‘%'x | x‘\ -»-
R _ r—l ‘
| \N2/ L0 . %l
i /
H\—!—/ﬁ- aE
L.691119) S
12 REXROTH

WNRI DWINF HYDARALN IS




RA 06 291/06.87

Variable Axial Piston Pump AA10VSQ, Series 30 ' Dimensions In inches and millimeters

Constant pressure/flow/power control DFLR

Valvemountingfor Valve mounting for
counter-clockwise rotation clockwise rotation
4.691119)

el e

- 760 1193)

T

.—ﬁl 1 B
N

——

421 1107)
1
X

]

. 1601

Eléctrical flow control FE

4211107)

T & . ' i

5,09 (1041

L.88(124)

. Electrical flow control with pressure compensatl}m FED

4.211407)

1 h
i Sl F25) N O= N 551

IL

4.091104}

or

618 (157)

Port connections

B pressure port: 3/4" SAE flange (standard pressure range)

S suction port: 1 1/4" SAE flange (standard pressure range)

X pilot pressure port: (for DFR and DFLR) 7/16-20 UNF-2B; deep 0.39(10)
L,L, casedrainingports: 3/4-16 UNF-2B

R

REXROTH 13




HA U 291/06.87

Variable Axial Piston Pump AA10VSO, Series 30

Dimensions In Inches and millimeters

Unit dimensions, Size 45

Model NOO (without through drive)

Constant pressure compensator DR

Adjustment for max.

-]
2 : 2 pressure setting
025‘0.0“ 5.35'0,015)
- -
& ; s
< I@' =
o
¥ ] -
AN
= o= ] i
2 7o
i el
.,."\
L1 <
5.75 (146) ¥
6371177

ViewW
o v
‘_C:J_ .
I~
S |=Hf®- S
2|8 S8l
wld ha
51 LD
©
?—“ 1.40
135,7)

Valve mounting for
counter-Clockwise rotation

370098 | 5751146)
bl Rl

2061524

3/8-16 UNC-28B; deep 0.71 {18)

Constant pressure/flow compensator DFR

Valve mounting for
clockwise rotation *

5.0080129)

037195)
02516311 | 378196) v
2-bolt SAE B-B flange *
0.0912,2) 137
- 1349
£ 2
- @ b
= a 3
20 Lo -
s =
= =2 -
IR X:] -
8 2 2
¥ i >
* 2 063jne -
3 i
it 0.5113)
=
= 031,
3 17.9) [ %) Mechanical flow limiter,
g 125 1184) | for max. flow adjustment
g |
g 181 8.82 (224)
(k6)
n
]
6,14 1156) B Ad]ustment_for
flow regulation
V_M differential pressure
R XN
— §
| i

14 REXROTH
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RA 06 291/06.87

variable Axial Piston Pump AA10VSO, Series 30

Dimensions in inches and millimeters

Constant pressure/flow/power control DFLR

Valvemountingfor Valve mounting for
counter-clockwise rotation clockwise rotation

8.19 {208}

8{129

& 4104121

o

{h0}

Electrical flow control FE

L 21(107)

4,29 {109}

5.28 (136

Electrical flow control with pressure compensation FED

210107}

£.291109)

6.57 (¥7)

Port connections

B pressure port: 1" SAE fiange (standard pressure range)
S suction port: 1 1/2” SAE flange (standard pressure range)

L,L; casedrainingports: 7/8-14 UNF-2B

X pilot pressure port: (for DFR and DFLR) 7/16-20 UNF-2B: deep 0.39(10)

REXROTH



RA 06 291/06.87

Variable Axial Piston Pump

AA10VSO0, Series 30

Dimensions In inches and millimeters

Unit dimensions, Size 71
Model NOO (without through drive)

Constant pressure compensator DR

Adjustment for max.

5.63 143)

¥ 3 . j. 1 .“. . h:
k2 “0.001 -0,025 42 _pressure setting L) ‘
y LY S 2-bolt SAE C flange 02kL,1, &53115) '\
e T
S L o1 ) 163, - L T
Ny ! : - W13) ﬁﬁ ~
i 2 - - < 3
| | @ = 2 @ ) R A— =
& H o - { o
: S gl 1y : ‘ l ] 3
BAWIN| R 2 g1 11
(Wi el gl |3
- T ' & /; / =il 3 & I l 1 -
8 3 AN gl |2 P — 2
)l | 9 . 3 S Y. { H ] =
£ SR at3 —H :ﬂ} g
218 ; al 2 075 9l | s 2 /| =
v 1 ]
0 L = 0.67 SL‘I
113 1) 1 E 031 || 209 W | Mechanicat 1 w limiter,
5 12,9 {53) for max. flow djustment
8.071205) 2 8.56 (217) . J
o -
L25(108) |, l 6,30 [160) . s 2.191555) 10.12 [257)
ViewW View V :
5 ;ED%/S Sl %B
o f - O
=4 X\ = ste af
3| © 'r{ ) 2 2ie B
] =mim .
&\ R s
oT e = 4 t 2
sl U7 3 =\ Lb| -
o =¥
pry | 1.69 _Uv‘l,9] E
g : = 119 | 130,21
P~
Constant pressure/flow compensator DFR
ot
[}
Valve mdunting for Valve mounting for ’
counter-clockwise rotation clockwise rotation 724 [164) - B Adjustmenl for
. J/ flow regulat on
m_/_ differential } ressure
i X<
s — |
— l
/
L-.'J'-\-\_'_/ﬁ-'

16 REXROTH
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RA 06 291/06.87

Variable Axial Plstqn Pump AA10VSO, Series 30

Dimenslons in inches and millimeters

Constant pressure/flow/power control DFLR

Valve mounting for
counter-clockwise rotation

Electrical flow control FE

521 (107

&

Valve mounting for
clockwise rotation

5.63_[148)

Electrical flow control with pressure compensation FED

421 1107

113 _t181)

Port connections

B pressure port:

S suction port:

X pilot pressure port:

L.L; casedraining ports:

B Ty

9.29 1236)

4.86 [124)

%

mlis

157 | (401

L.361121)

> {1reH

]

11/4" SAE flange (standard pressure range)
2" SAE flange (standard pressure range)
(for DFR and DFLR) 7/16-20 UNF-2B; deep 0.39(10)

7/8-14 UNF-2B

REXROTH 17



A 06 291/06.87
i Variable Axial Piston Pump AA10VSQ, Series 30

Dimensions in inches and millimeters

Unit dimensions, Size 100
Model NOO

-—T

(without through drive)

onstant pressure compensator DR

Adjustment for max,
pressure setting

037000

3981101

b

374195
&021102)

Sand

N

I|Il&
L

- 113 1181)
8.27 (210}

L.,65 (118) |_ 6.481164,5)
Al el

5,98 1152) _ !l
167 0500 1023.0,2)
0,69 1175) _
_ 77 0

2.63166,7

1/2-13 UNC-2B; deep 0.75 {19)

L1200
{50.8)

Constant pressure/flow compensator DFR

L

Vaive mounting for

Valve mounting for
counter-clockwise rotation

clockwise rotation

7
T

5.8311.8)

050 112,7)
. 026!, 6.89 (175) .
2-bolt SAE C-C flange 1g) v
~| 012131 __ 189 1 )
i o 148) D g
gl 13 - f =
H - ==mi= g~
g 4 H —
gy 12 1 = i g
= = /——-—-F Al ry
S | Mo psl (M =22 \R
3 0.19120) L \
= 031 || 374195 1 Mechanical flow limiter,
= 9 W |for max. flow adjustment
g ,831275) .
g 244 12.95(329)
- (619
View V
=30
8
- 69]’ =
-~
125
(31,8)

9.88(251) Adjustment for
flow regulation
differential pressure

.
!
L,

' I50{88,9)
1/2-13 UNC-2B; deep 0.94 (24)
_;,_ij <
TP i
o %
13 160 1, oy

18 REXROTH




RA 06 291/06.87

Variable Axial Piston Pump AA10VSO, Series 30 Dimensions In Inches and millimeters

Constant pressure/flow/power control DFLR

Valve mounting for Valve mounting for
counter-clockwise rotation  clockwise rotation RS

e

5.08{12%}

st

Electrical flow control FE

21(107)

&0

It
I
N
Iy
T~
49611261

Ny

FEIE

602(153)

Electrical flow control with pressure compensation FED

L. 211107)

49611261

132 (186)

Port connectlons -

B pressure port: 11/4” SAE flange (6000 PSI, flange)

S suction port: 21/2" SAE flange (standard pressure range)

X pilot pressure port: (for DFR and DFLR) 7/16-20 UNF-2B; deep 0.39(1 O)

L.L; casedraining ports: 7/8-14 UNF-28B
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RA 06 291/06.87

Variable Axial Piston Pump AA10VSO, Serles 30 ‘ Dimensions it inches and millimeters

Through Drive

Axial piston unit AA10VSO may be supplied with athrough  Permissible bending moment at mounting flange
drive, as indicated in the ordering code page 2. .

The Through Drive is determined by index (KQ1 — K08).
If the combination pumps are assembled in the factory, the

ordering code consists of the individual pump codes con-
nected by » -+« signs.

Ordering Example: — o Sl s
AA10VSO 71 DR/30 R— PPA12K25 + o |2
AA10VSO 28 DR/30 R - PPA12N00 ~ '

If the second pump has not to be delivered resp. mounted,
the simple type code is sufficient. The coupling, the seal and
the fixing screws are a part of the delivery.

We recommend that no more than three individual pumps — g
are coupled in series.

Mm=m1xl1+m2X|2+m3X'|3

Slze 28 45 ™M™
Bending Moment M. Ib-ft 101 159 253
(Nm) (137) (216) (343)
Weight (approx.) My Ibs 33 46 73
(kg) (15 (21) (33)
Distanceto I in 433 512 591

center of gravity (mm) (110) (130) (150)

Permissible through drive torque
Size 28 45 71

Through drive torque™ Mp Ib-ft 33 52 81
(Nm) (45) (70) (110)

* assuming max. torque through the primary pump

Unit dimensions

SAE A for mounting of secondary pump,
order code K01

Ay

0.3118)

—

4 Splined hub §/8", 16/32 DP; 9T

4

632505503

8155 ae)

0.39 110)

Al - A2
topump face flange
mounting surface

Fot—

Size A, A, A, A,

28 5.268(133.8) 2.76(70) M10;deep0.63(16) 1.49(38)
45 5.0858(148.8) 3.15(80) M10,deep0.63(16) 1.73 (44)
T 6.960(176.8) 3.54(90) M10;deep0.79 (20} 2.05 (52)

20REXROTH




RA 06 291/06.87

Variable Axial Piston Pump AA10VSO, Series 30

Dimensions in inches and millimeters

SAE B for mounting of secondary pump,

order code K02
primary pump sizes 45 and 71
cutaway A-B
il AS o~
oare |
splined hub 7/8"; 16/32DP; 13T
38
039 voLl) =
:Aa
Al e A2
to pump face flange )
mounting sutface
Size A, A, A, A, Ag
45  5.858(148.8) 3.15(80) 0.55(14) M12;deep0.71(18) 1.73 (44)
4 6.960(176.8) 3.54(90) 0.71(18) M12;deep0.79(20) 2.05(52)
Mounting of an AA10VSO 28;
ordercode K03 cutaway A—-B
i A" -
) o3uey |
- 3
"
3
0.39010) -
A
A A
to pump face flange
Size A, A, A, A, mounting su.dace
28 5.268(133.8) 276(70) 0.59(15) 1.49(38)
45 5858(148.8) 3.15(80) 0.55(14) 1.73(44)
7 6.960(176.8) 3.54(90) 0.71(18) 2.05(52)
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RA 06 291/06.87

Variable Axial Piston Pump AA10VSO, Series 30

Dimensions In inches and millimeters

Mounting of an AA10VSO 45;
order code K 05

primary pump sizes 45 and 71

-F-

£5»

cutaway A—B

AL

0.3118)

22 REXROTH

i
7 |35
ste

i :
=| 8
513

l b

0.39(10)
I M
Ay ] A2
topump face flange

l mounting surface

. Size A, A, A, A,

: 45 5858(148.8) 3.15(80) 0.55(14) 1.73(44)

71 6.960(176.8) 3.54(90) 0.71(18) 2.05(52)
Mounting of an AA1OVSQ 71;
order code K08
l primary pump size 71 cutaway A—-B
l 240 (61)
45 A 0318}
HEE
L]
' 051 113}
07118
6.96 (176,8) o 25k1901
to pump face flange
mounting surface




RA 06 291/06.87

Variable Axial Piston Pump AA10VSQ, Series 30

Dimensions in inches and millimeters

Unit dlmenslons, combination pumps

AA10VSO + AA10VSO

rimary pump AA10VSO 28 AAI0VSO 4S5 AA1OVSO 71
secondary pr. A, A, | Ay | Ay | A Ay | Ay | Ay | A Ay | Ay | A,
AA10VSO 28 6.46 | B.03 (14.49|16.14| 7.24 | 9.02 [15.4717.13| 8.54 |10.51|16.97|18.62

(164) | (204) | (368) | (410) | (184) | (229) | (393) | (435) | (217) | (267) |(431)| (473)
AA10VSO 45 - - - —- 17.24 |9.02 |16.26{17.83| 8,54 [10.51|17.76]|19.13
(184) | (229) | (413) | (453) | (217) | (267) | (451) | (491)
AA10VSOTH - - - - - - - ~ |8.54 [10.51|19.06|20.63
(217) | (267) | (484) | (524)

AA10VSO + Gearpump*

“Specify complete pump code see page 2
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