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engineering
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Rexroth

Variable Displacement Pump A10VG
for closed circuits

Sizes 18...63
Series 1
Nominal pressure 300 bar
Peak pressure 350 bar

A10VG...HD
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Features 1~ variable displacement axial piston pump of swashplate design
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HW - Hydraulic Control, Mechanical Servo 9 available
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Function and Control of DA Valves 10..11 high pressure ports to protect the hydrostatic transmission
EP - Hlectrical Control with Proportional Solenoid 12 (pump and motor) from overloads
EZ - Electrical Two-Position Control with Switching Solenoid 12— these valves also function as boost inlet valves
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RE 92 750/03.98

Ordering Code / Standard Program

Hydraulic fluid
| Mineral oil (no code) |

Axial piston unit

| Variable swashplate design, nominal pressure 300 bar, peak pressure 350 bar | A10V |
Operation |
| Pump in closed circuits | G |
Size
| = Displacement Vg, in cm? | 18 | 28 | 45 | 63 |
Control device 18 28 45 63
Mechanical pivot control MD ® - - - | MD
Hydraulic control, direct operated DG e | o @¢| o | DG
Blectrical control with proportional solenoid EP | | @ @ | EP
Electrical two-position control with switching solenoid EZ [ ] [} [ ] e | EZ
Hydraulic control, mechanical servo HW [} ) o ® | HW
Hydraulic control, pilot pressure related HD e| o e @ | HD
Hydraulic control, speed related DA - () ° ® | DA
Solenoid voltage (only for EP, EZ or DA)
u=12V (J [ [ J o |1
U=24V [ J [ J [ J ® |2
Pressure cut-off
without pressure cut-off (no code) [ J (J [ (J
with pressure cut-off (standard for version with DA-control valve) - e| o| o |D

Zero position switch (only for HW)

without zero position switch (no code) o [ J [ (]

with zero position switch [ [ ] [ e | L
Mechanical stroke limiter

without mechanical stroke limiter (no code) ® | o 0 o

with mechanical stroke limiter, external adjustable [ [ ] [ ) e | M

Spring centering to neutral (only MD)

without spring centering to neutral (no code) [ ) - - -
with spring centering to neutral [ ] - - - |N

DA control valve EZ DG EP HW HD DA 28 45 63

without DA control valve o 66 6| 6 0 - [ (] [} 1

with DA control valve, fixed setting - ®o|®| @ | @ [ o (J 2

with DA control valve, mech. adjustable with control lever L - ®|® [ I I ) [ J [} [} 3L
R - | ®|® o e o [ J [ J [ J 3R

with DA control valve, fixed setting and hydraulic inch

valve built-on, control with breakigg quidy i A L L R B 4 4

with DA control valve, mech. adjustable with control lever Ly-|-]-|-]1-]le}] e ) [ 5L

and hydraulic inch valve built-on, control with breaking fluid Rl-|-|-|-|-|]@®] @ ] [ 5R

with DA control valve, fixed setting and connections for master controller - o0 | | | @ [ J [ ] [} 7

with DA control valve, fixed setting and hydraulic inch

valve built-on, control with mineral oil i I A B 8

with DA control valve, mech. adjustable with control lever L - - | - - - - [ ] [ ) [ ) 9L

and hydraulic inch valve built-on, control with mineral oil R - - | - - - - [ ] [ ) [ ) 9R

DA control valve with control lever

without control lever (no code)

with control lever - anti-clockwise operation direction L

with control lever - clockwise operation direction R

Series

| [ 1]

Index

| [0 ]
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RE 92 750/03.98

A10V |G /{1]0] |[-|N| |[C
Axial piston unit
Operation
Size
Control device
Series
Index
Direction of rotation 18 28 45 63
viewed on shaft end clockwise (] o O (J R
anti-clockwise | @ o | o (O L
Seals 18 28 45 63
| NBR, shaft seal in FPM (fluor-caoutchouc) | [ | [J | [ | e | N
Shaft end (permissible input torque see page 23) 18 28 45 63
Splined shaft SAE standard for single pump [ [ [ J S
standard for combination pump - - [ [ ] T
Mounting flange
| SAE2-hole [ ¢
Service line connections 18 28 45 63
Ports A/B SAE (metric fixing screws), at side (same side) - [ ] [ I 10
Ports A/B threads metric, at side (same side) ° - - - 16
Auxiliary pump and through drive 18 28 45 63
auxiliary pum through drive
uxiliary pump fange ugh driv hib
- - - [J [J [ ] ® | NOO
° - - ) (J [ J ® | F0O
° SAEA, 2-hole SAEA (%" - 9T 16/32 DP) [J [ J [ ] ® | FO1
° SAE B, 2-hole SAEB  (7/4" - 13T 16/32 DP) [J [J [ ® | F02
° SAE B, 2-hole SAEB-B (1" - 15T 16/32 DP) - J [ ® | F04
° SAEC, 2-hole SAEC  (1'/," - 14T 12/24 DP) - - - ® | F07
- SAEA, 2-hole SAEA (%" - 9T 16/32 DP) [J [J [ ® | Ko1
- SAEB, 2-hole SAEB (/3" - 13T 16/32 DP) [J [J [ ] ® | K02
- SAE B, 2-hole SAEB-B (1" - 15T 16/32 DP) - [J ® ® | K04
- SAEC, 2-hole SAEC  (1'/," - 14T 12/24 DP) - - - ® | K07
Valves (see page 7) 18 28 45 63
with high pressure relief valve, setting range 250 ... 340 bar, without bypass e o (o [ 3
direct controlled, (fixed setting) with bypass o) @ (@ [ ] 5
setting range 100 ... 250 bar, without bypass e (e (O [ ] 4
with bypass o | ® | © ® 6
Filtration (see page 6) 18 28 45 63
Filtration in the suction line of the auxiliary (boost) pump o | O ([ ] ® S
Filtration in the pressure line of the auxiliary (boost) pump _ ° ° D
ports for external boost circuit filter, (F, and G (F,)) ?)
External supply (model without integral auxiliary pump - N0O, K..) o | O [ ] [ ] E

") no preferred program at design with MD control (preferred: 3, without bypass)
2) at size 28 and 45 not possible at design with DA control valve

@ = available

— = not available
r----------------1

| |:| = preferred program (preferred types see page 24) |
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Technical Data

Fluid

We request that before starting a project detailed information about
the choice of pressure fluids and application conditions are taken
from our catalogue sheets RE 90220 (mineral oil), RE 90221
(environmentally acceptable hydraulic fluids) and RE 90223 (fire
resistance fluids, HF).

When using HF- or environmentally acceptable hydraulic fluids
possible limitations for the technical data have to be taken into
consideration. If necessary please consult our technical department
(please indicate type of the hydraulic fluid used for your application
on the order sheet). The operation with HFA-, HFB- and HFC- hydraulic
fluids requires additional special measures.

Operating viscosity range
In order to obtain optimum efficiency and service life, we recommend

that the operating viscosity (at operating tem-perature) be selected
from within the range:

Vot = Operating viscosity 16...36 mm?/s

referred to the circuit temperature (closed circuit).

Viscosity limits
The limiting values for viscosity are as follows:
Voin = 5 mm?/s,

short term at a max. permissible temp. of t,,, = 115°C.

Please note that the max. fluid temperature is also not exceeded in
certain areas (for instance bearing area).

Vo= 1600 mm?/s,
short term on cold start (t,,, = -40°C).

At temperatures of -25°C up to -40°C special measures are required.
Please contact us for further information.

Selection diagram

_4 o _2 o o 2 o 4 o o o 1 o
1600 0 0 0 0 0 60° 80° 100 1600
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» 40 36
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e = 16
>
=10
[72]
Q
3
>
5 5
-40°  -25° -10° 0° 10° 30° 50° 70° 90° 115°
‘ ‘ temperature tin °C
|
tin = -40°C tnax = +115°C

fluid temperature range

Notes on the selection of the hydraulic fluid

In order to select the correct fluid, it is necessary to know the operating
temperature in the circuit (closed loop) in relation to the ambient
temperature.

The hydraulic fluid should be selected so that within the operating

temperature range, the operating viscosity lies within the optimum
range (V,,) (see shaded section of the selection diagram). We
recommend that the highest possible viscosity range should be chosen
in each case.

Example: At an ambient temperature of X°C the operating
temperature is 60°C. Within the operating viscosity range (V,,; shaded
area), this corresponds to viscosity ranges VG 46 or VG 68. VG 68
should be selected.

Important: The leakage oil (case drain oil) temperature is influenced
by pressure and pump speed and is always higher than the circuit
temperature. However, at no point in the circuit may the temperature
exceed 115°C.

If it is not possible to comply with the above conditions because of
extreme operating parameters or high ambient temperatures please
consult us.

Temperature range of the radial shaft seal

The FPM shaft seal is admissible for a housing temperature range
from -25°Cto +115°C.

Note:

For applications below -25°C a NBR shaft seal is necessary
(admissible temperature range: -40°C to +90°C).

When ordering, please state in clear text: with NBR shaft seal

Installation position

Optional. The housing must be filled prior to commissioning, and
must remain full whenever it is operating.

For extensive information on the installation position, please read
our data sheet RE90270.

Operating pressure range - inlet

Variable pump (with external supply, E)

boost pressure pg,: control device DA, DG 25 bar
control device HD, HW, EP EZ (n = 2000 rpm) ___18 bar

Auxiliary pump

suction pressure Py V<30mm2s ____ >0,8 bar abs.
forcodstart _____________ > 0,5 bar abs.

Operating pressure range - outlet

Variable pump (pressure at ports A or B)

nominal pressure p, 300 bar

peak pressure prax 350 bar

Auxiliary pump

peak pressure Py max size 18 25 bar

peak pressure Py max Sizes 28, 45, 63 40 bar

(pressure data to DIN 24312)

Case drain pressure

Permissible case drain pressure at ports T, or T,

P 4 bar abs.
short term (at start) 6 bar abs.

Brueninghaus Hydromatik
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Technical Data

RE 92 750/03.98

Table of values (theoretical values, not considering N, and n,; values rounded)

Size 18 28 45 63
Displacement variable pump Vy max cm® 18 28 46 63
auxiliary pump Voy — om® 5,5 6,1 8,4 14,9
Speed maximum Npax ~ TPM 5000 4250 3800 3500
minimum Npin~ TPM 500 500 500 500
Flow atnp,  variable pump Qumax  LUmin 90 119 175 221
Power at Npax variable pump  Ap = 300 bar Prax KW 45 59 87 110
Torque at Vgma  variable pump  Ap = 300 bar Toax  Nm 86 134 219 301
(Without aUX- UMP) Ao _ 400 bar T Nm 28,6 44,5 73 100
Moment of inertia (about drive axis) J kgm? 0,00093 0,0017 0,0033
Weight (standard model, without through drive) m kg (approx.) 14 (18)") 25 27 39
1) 14 kg: MD control, 18 kg: HD control
Calculation of size
Vyenen, . o
Flow Qy= ————— inUmin V, = displacement per revolution in cm?
1000 T = torquein Nm
Ap = pressure differential in bar
Torque T = Yo* 2P = 199 Vot O inNm 1= speedinrpm
20 TT® Npp 100 ® Npp n, = volumetric efficiency
Nmn = Mechanical-hydraulic efficiency
2T Ten Ten qve Ap N, = overall efficiency (N¢= Ny * Nmn)
Power P = = = in kW
60 000 9549 600 ¢ n,
Input drive (permissible axial and radial loading on drive shaft)
Size 18 28 45 63
Distance of F, (Fq) a mm 16,5 17,5 17,5 17,5
(from shaft collar) ﬂ b mm 29 30 30 30
abe c mm 415 42,5 42,5 42,5
max. permissible radial load a Fy max N 1300 2500 3600 5000
at distance b Fimax N 1000 2000 2891 4046
c Fq max N 880 1700 2416 3398
max. permissible axial load Fa:’fEHﬂ' SE N 973 087 1500 9900
A10VG 5/24 Brueninghaus Hydromatik



RE 92 750/03.98

Filtration

The finer the filtration the better the achieved purity grade of the
pressure fluid and the longer the life of the axial piston unit.

To ensure the functioning of the axial piston unit a minimum purity
grade of:

9to NAS 1638
6 to SAE
18/15 to ISO/DIS 4406 is necessary.

In this case we recommend, depending on system and application

filter element [3,, = 100

for the A10VG. With the rising differential pressure at the filter element
the B-value must not decrease.

At very high temperatures of the hydraulic fluid (90°Cto max. 115°C)
at least cleanless class

8 to NAS 1638
5to SAE
17/14 to ISO/DIS 4406 is necessary.

If above mentioned grades cannot be maintained please consult
supplier.

Standard: Filtration in the suction line of the auxil. pump, S
Filter type: Filter without bypass
Recommendation: with contamination indicator

Through flow resistance at the filter element:

atv =30 mm?s,n = n, Ap <0,1 bar
atv= 1000 mm%s,n=1000rpm _______ Ap <0,3 bar
Pressure at port S of the auxiliary pump:

at v = 30 mm?/s p=0,8 bar
at cold start p=0,5bar

Variation: Filtration in the pressure line of the auxil.pump,
ports for external boost circuit filter, D

Filter inlet port F,
Filter outlet  (size 63) port F,
(size 28, 45) port G(F,)

Filter type: Filter with bypass are not recommended, when applying
with bypass please consult supplier.

Recommendation: with contamination indicator

Resistance to flow at the filter element:

at v = 30 mm?s
at cold start

Ap <1 bar
Appax = 3 bar

(valid for entire speed range N, — Nyay)

Please note:

- at size 28, 45 variation is not possible with DA control valve

- for type with DG control (with control pressure not from the supply
circuit) the following filter type has to be used:

filter with bypass and with contamination indicator

Before finalising your design, please request a certified drawing.

Circuit diagram (pressure filtration)

F——————---- hl ‘*«/?F‘

|1Ps [6¢F) Rl Mg

ﬂgz.}

(g |

A

5[ M,

Size 28, 45 Size 63

D1 F FoFo

FE

FQ
Sze DI D2 D3 D4 D5 F,F,G)
28 164,9 169,9 65,5 23 80,5 M18x1,5
45 1786 180,6 71,5 23 83,5 M18x1,5
63 189,8 19,5 82,5 - - M18x1,5

') For sizes 28 and 45 port Gisused asthe " Filter outlet F," . Pressure
filtration is for sizes 28 and 45 not possible in conjunction with a DA
control valve (see ordering code on page 3).

Variation: external supply, E

This variation is to be applied with models without integral auxiliary
pump (NOO or K..).

Boost pressure is via:

size 18 port S
size 28, 45 (without DA control valve) port G
size 28, 45 (with DA control valve) port F,
size 63 port F,

Port Sis plugged on sizes 28, 45 and 63.
Filter arrangement: separately

To ensure functioning the above mentioned purity grade for the boost
pressure fluids at connection G has to be ensured.

Brueninghaus Hydromatik
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High Pressure Relief Valves Pressure Cut-Off, D
Setting diagram The pressure cut-off corresponds to a pressure regulation which, after
10 bar @ reaching the set pressure, adjusts the pump volume of the pump to
—— p— — 2 V,=0.
= safety margin rY——\ 5 8 This valve prevents the operation of the high pressure relief valves
c N [ . . . . .
% ) % ° ‘ \ 2 g when accelerating or decelerating quickly (quick pressure rise).
<C = A D = " . . .
Lle 2|3 | Ny a2 The pressure peaks occurring when the swashplate is swivelled rapidly
> [353 ~ N .
2 § =14 } without N =¥ and also the maximum pressure in the system are safeguarded by
g 3 | pressure cut-off ‘ € % S the high pressure limit valves.
) 3% boost Dressure = The setting range of the pressure cut-off may be anywhere within
' Qe the entire working pressure range. However, it must be set 20-30
Example (design without pressure cut-off): bar onver than the setting of the high pressure safety relief valves
. . . (see diagram).
operating pressure p,; —  boost pressurep, = differential pressure Ap,p
300 bar - 20 bar - 280 bar Please state the setting value of the pressure cut-off in clear text

when ordering.
?

5
s f (=)
i ] . ]
§jy_safety margin | { set value 2l Circuit diagram
=) [ ° N |3 ‘ ‘
S > | pressure cutof g2 Hydraulic control, speed related, with pressure cut-off DA.D3
el 8o | ~ g
5|02 5|5 ‘ L 25
31< 24 \ NG = |
S|€ 5|8 with ‘ £l g
223 | pressure cut-off 3|5
= |8 £12
S oy -2
4 & | boost pressure =
o

Qv+ Qv max
Example (design with pressure cut-off):
operating pressure p, s — boost pressure p, + safety margin = differential pressure Ap,, %

300 bar - 20 bar + 20bar = 300 bar
High pressure relief valve, Differential pressure
direct controlled setting Apyp
Setting range 340 bar 270 bar
Ap = 250... 340 bar 320 bar pressure cut-off L,
(valve 3 and 5, see ordering code) 300 bar[")
Setting range 250 bar 150 bar
Ap = 100... 250 bar 230 bar 100 bar
(valve 4 and 6, see ordering code) 200 bar[")

') Standard setting of differential pressure, valves set to this value if
no details given on order.

Please state in clear text when ordering:
(possible are only the values Ap, shown in the table)

High pressure relief valve A
Differential pressure setting: Apyp = ... bar
Opening pressure of the HD-valve (at Qy may): ~ Pmax = .- bAr

(pmax = ApHD + paa)

High pressure relief valve B
Differential pressure setting: Apyp = ... bar
Opening pressure of the HD-valve (at Gy na):  Pmax = --- DAr

(pmax = ApHD + pSp)

Please note:

- valve setting is done at through flow quantity q, ; = 6 - 10 L/min

- simplification: the bypass function is not shown in the hydraulic
schemes

A10VG 7/24 Brueninghaus Hydromatik
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DG Hydraulic Control, Direct Operated HD Hydraulic Control, Pilot Pressure Related

The pump swivels out to an oil flow between 0 and V, ., by means  The positioning cylinder of the pump and therefore the swivel angle
of pressure load at the positioning chamber through control pressure s varied in proportion to the difference in pilot pressure applied to
at the ports X, or X,. Each port determinate one direction of flow  the two control ports (Y, andY,). The pump displacement is therefore

(see table below). steplessly variable. One pilot line is assigned to each direction of
The oil flow value which results from a defined control pressure is flow. A pyin bar
under these conditions dependent from the speed and the operating 181
pressure. 12 g
12 ,4/3|ze 45
pilot pressure 0 bar —= displacement V, = 0 12
max. perm. control pressure: 40 bar 6
4
2
G MB - 0 -
1 v, 10,08 06 04 02 ,0 02 04 06 08 10 y
| B -9 9
+ ngax 4 ngax
6
& P 8
10
'“5=" /// 12
- 14
L 16
18
T Y - pginbar
S, AMA
4 HD control size 18 28 45 63
Start of control (V)  pg bar 6 6 6 6
End of control (Vyna) Ps bar 15,7 16 16,7 16,7
Pg: pilot pressure at portsY,, Y,
G MB
_I_! i
ﬂD;..
A
S<”}MA
. . . . . Y,
M, Graph direction of rotation - Control - Direction of through flow M
5 - Direction of rotation clockwise anti-clockwise
5{ ,,,,, L 'S [ Control pressure | X, X, X, X, 5{ ,,,,, H ﬁL
> § Direction of flow AtoB Bto A Bto A AtoB >
S ,
antie 0 | Operating pressure Mg M Ma Mg anti-
clockwise __| Pilot pressure Y, Y, Y, Y, clockwise
o
*g Control pressure [ X, X, X X,
(&) . .
clockwise % Direction of flow | AtoB Bto A Bto A AtoB clockwise
Operating pressure] Mg M, M, Mg

Brueninghaus Hydromatik 8/24 A10VG



HW Hydraulic Control, Mechanical Servo

RE 92 750/03.98

The positioning cylinder of the pump and therefore the swivel angle
is varied in proportion to the movement of the control lever. The
pump control is steplessly variable.

Each direction of flow is assigned to one direction of lever movement.

A Bin°
‘}0
[
‘30 7
[
20 A
| /'
[ o
10
| .
‘ "4
y, 1008 06 04 02 0 02 04 06,08 10
-9 9
ngax 10 ngax
s |
r [
7 20
[
7 ‘30
[
40
y-Bin®
Swivel angle of control lever for swivel from
010 £ Ve +B=0t035
mechanical stop at +40°

Torque necessary at control lever is between 85 and 210 Ncm

The limitation of the operating range of the HW control lever must
be fixed in the external control mechanism (required value setting).

Dependant from the operation conditions of the pump (operation
pressure, oil temperature) changes of the curve can occur.

G

m

I

Graph direction of rotation - Control - Direction of through flow

Variation: zero position switch, L

At zero position of the control lever the switch contact is closed. In
case of start-on of the control lever from the center position the
contact is interrupted.

The zero position switch assures a safety function for drives which
necessiate the zero position under certain conditions (for example
start of the diesel engine).

Technical data (switch):

load performance: 20 A (continuous)
15A / 32V (DC)

4A / 32V (AC - inductive)

switch performance:

T

RTT| MOIEDE=A R M

""l'ﬂ' 'Ll__JS ‘"—‘,‘E
1 B

Ms

Direction of rotation clockwise anti-clockwise anti-
anti- clockwise
clockwise __ | Lever direction b a b a
o
| Control pressure X, X, X, X,
Sr—— clockwise
) = Direction of flow | AtoB BtoA BtoA AtoB
clockwise = .
Operating pressure Ms Ms M. Ms zero position switch
A10VG 9/24
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DA Hydraulic Control, Speed Related

Function and Control of DA Valves

In relation to the drive speed, control pressure is applied to the
positioning cylinder of the pump by means of the DA control valve
via a 4/3 way directional valve. Pump displacement is steplessly va-
riable in each direction of flow. Each direction of flow is assigned to
one of the two solenoids on the directional valve.

Increasing drive speed generates a higher control pressure through
the DA valve.

Increasing control pressure increases the pump displacement.

Dependent upon the pump operating curve, pressure in the high
pressure lines causes the pump to swivel back towards a smaller
displacement.

Increasing operating pressure gives reduced displacement.

A constant torque input to the pump is achieved by this combination
of de-stroking of the pump as the operating pressure increases and
in response to the “pull-down” of the prime mover (leading to a
reduced control pressure).

The least possible pull down leads to optimum usage of the drive
power. Thisis achieved by “ partial inching” . In this form of the control,
the DA valve is mechanically coupled to the accelerator pedal. This
means that on reaching a certain speed (movement of the accelerator
pedal), the control curve is offset parallel to the engine speed curve.

Any additional power requirements, e.g. the service hydraulics, may
lead to engine pull down occuring. This leads to a reduction in control
pressure and therefore pump displacement. The power thus released
isthen available to supply that demanded. Automatic power division
and full utilisation of power available is thus achieved for both the
vehicle transmission and the service hydraulics.

In an automative transmission, the DA control valve is used in
conjunction with the directly controlled hydraulic “ DA control”.
However, pumps with HD, HW, EP or DG controls can also be equipped
with a DA control valve. In this way, the automatic transmission
function (speed related high pressure/flow increase with load limiting
control) may be overridden.

The maximum flow will then be determined by the setting of the
relevant control module fitted.

Graph direction of rotation - Control - Direction of through flow

Direction of rotation clockwise anti-clockwise
Solenoid b a b a
Control pressure X X, X X5
Direction of flow AtoB Bto A Bto A AtoB
Operating pressure Mg M M Mg

DA control valve, fixed setting, (DA..2)

Control pressure is generated in relation to drive speed. When
ordering, please state in clear text: Start of control (set at factory)

!b_'El?ii',,ﬁl
RTy Tz| val NI DdaN ;i P Ma
i L ’ ’ - '_"7—|
- —— B
R

M I
[ .
|

|

L5

|

| I
!

Size 28 45 63

A1 154 157 1545
A2 155 23 245
A3 164,9 178,6 186,3

a
.

DA control valve, mechanically adjustable with control
lever (DA..3)

Control pressure is generated in relation to drive speed. When ordering,
please state in clear text: Start of control (set at factory).
Control pressure may be reduced (independently of drive speed) as
required by operation of the control lever (inch function).

Toa= 4 Nm

max

Max. adm. operating torque at the control lever: ___
Max. angle of lever operation 70°. The position of the lever is optional.

%
.,Ei..
4 j
< < r
Lo
L

[ | I IR
m

operating direction
" anti-clockwise" (3L)

operating direction
"clockwise" (3R)

Size 28 45 63

g
1

Al 176 176 185
A2 155 23 24,5
switching solenoid b A3 164,9 178,6 186,3
Brueninghaus Hydromatik 10/24 A10VG



Function and control of DA valves

Hydraulic inch valve (DA..4,5,8,9)
(only for pumps with DA control device)

- forinch function; for use in conjunction with DA control valve, fixed

setting (4, 8) or mechanically adjustable (5, 9)

Permitsthe control pressure to be reduced independently of the drive

speed via hydraulic control (port 2).

Variation 4, 5: The control at port Z by means of braking fluid from
the vehicle braking system (hydraulically linked with
the operation brake).

Variation 8, 9: The control at port Z by means of mineral oil.

DA control valve, fixed setting,
Inching is via a separately allocated master controller (DA..7)

r 21— master controller (is not included in
oo L ﬂLél’_‘H’ ””” ) delivery volume)
[ J

|
1 ‘
] B

RE 92 750/03.98

Rotary inch valve

Permits the control pressure to be reduced independently of the drive
speed controlled by the position of the inch lever. Maximum movement
90°. The lever my be fixed in any position.

The valve is mounted separately from the pump and connected with
the pump by the hydraulic control line at port Pg (max. line length
approximately 2 metres).

The rotary inch valve is to be ordered separately.
Ordering code: 438 553/ 470.05.31.01

Please state your requirements in clear text: Inching, clockwise or
anti-clockwise operation of the lever. (Thisis determined on assembly).

Attention: The rotary inch valve can be use independently from the

control device. . .
rotary inch valve (see ordering code)

L T

UL AT i Dfl "

T

I
! .
!
‘ ‘
Lo
s

— GD:'
T . .

I
[
Ll
[
1,J L

Extensive information is available from our mobile sales department.
Please make use of an opportunity to confirm your transmission design
through our computer program in BRUENINGHAUS HYDROMATIK.
A DA-control can only be approved by BRUENINGHAUS
HYDROMATIK.

A10VG
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EP Electrical Control with Proportional
Solenoid

EZ Electrical Two-Position Control with
Switching Solenoid

In relation to the preselected current, control pressure is applied to
the positioning cylinder of the pump via two proportional solenoids
on control device EP. The displacement of the pump is thus steplessly
variable. One solenoid is assigned to each direction of flow.

Operating curve EP2
A linmA

800
700

600
500 —

400 T
300
200
100

A
o
y

I
V g max P ggg
400
— 500
600
700
800

y-linmA

EP2 (24V DC)
Start of control
End of control

Size 18 28 45 63
mA 200 200 200 200
mA 525 530 560 560

Size 18 28 45 63
400 400 400 400
1050 1060 1115 1115

EP1 (12V DC)
Start of control
End of control

By energizing either solenoid a or b the swashplate and thus the

displacement is switchable from V= 0 to V.
Each direction of flow is assigned to a solenoid.
solenoid de-energized pump set to V= 0
solenoid energized pump set to Vg ra

EZ1
EZ2

switching solenoid 12 V, 26 W
switching solenoid 24 V, 26W

@
=<
oS}

5

m

\ MA

Rl WT2 i G MB For control of the proportional solenoids (EP-control) are available:
’ ’ . T. proportional amplifier PYRorPVRS ___ (see RE 95022)
’ chopper amplifier CV (see RE 95029)
o electronic control for reversing drivesRVR ______ (see RE95031)
o electronic control for reversing drivesCSD ______ (see RE95075)
closed loop control electronicsRVE ___ (see RE95033)
universal closed loop control electronics RVU ____ (see RE 95048)
microcontroller MC (see RE 95050)
A
S | MA
FEIRN
e
Af
Ms  Graph direction of rotation - Control - Direction of through flow Mg
7 Direction of rotation clockwise anti-clockwise ‘ 1
————— — Solenoid a b a b —
- £ | control pressure | X X, X X, >
MA g MA
o | Direction of flow AtoB Bto A Bto A AtoB . switching solenoid a
anti- w , ant- Xy L B, A
dlockwise Operating pressure | Mg My Ma Mg clockwise o
Solenoid b a b a "
% Control pressure X X, X Xo .
dlockwise 8 [Direction of flow | AtoB | BtoA | BtoA | AtoB | 20" 57
h| , X2\ Mg M,
proportional solenoid b Operating pressure Ms Ma Ma Mg switching solenoid b
Brueninghaus Hydromatik 12/24 A10VG



MD Mechanical Pivot Control

RE 92 750/03.98

Mechanical Stroke Limiter, M

The swashplate angle is varied directly by the rotary movement of
the pivot. The pump displacement is steplessly variable. Each direction

of flow is assigned to one direction of rotation of the pivot.

b Bin®

The mechanical stroke limiter is an additional function that
independently from the relevant control unit makes it possible to

infinitely reduce the maximum displacement of the pump.

The stroke of the adjustment cylinder is limited by two adjustment
screws which, thereby also limit the pump swivel angle.

| e Y1 Y2
;10 TTFi”T ””””” k
L Al - [
is Rj’jjz - IIIM - 'i |PST G _"_'FM_B
v, 10,08 06 04 02 02 04 06 08 10 L ro-c 1B
ngax / ‘5 ngax 7ﬁJ‘ Lﬂ— i
10 -
! A
15
20
¥ -Bin®
Swivel angle at the pivot for swivel from S PIMA
010 % Vg o +B=0t0o1812" AN
/
Max. adm. operating torque at the control lever: __ T, ,= 30 Nm
RTTT2 PS 6 MB
i ] | B
,_' 1 !
! ‘ 5
L= Ay 7 .
—-=h _ ~A Size 18 28 45 63
| : M1 99 101,6 124
) — :E* B M2 421 35 355 43
S A MA = .
\.L/ 7 Sy M3 18 21,5 225 26,5

Spring centering to neutral (MDN)

The spring centering device automatically returns the unit to zero swivel
angle position as soon as there is no adjustment torque present on the

swivel pin.

My

Graph direction of rotation - Control - Direction of through flow

PS G MB
ﬁf,j 1‘ B
,r_' 1 !
, ‘ s ‘
L =
/ID=|.
—— \
i .
ode |
o A
S AMA
Mg \J_,/

anti- M % Direction of rotation clockwise anti-clockwise
dlockwise ﬁNEDiH jﬂ | Lever direction a b a b
o
@ += | Control pressure X, X X, X,
< - 194
dlockwise & J o |Direction of flow | BtoA | AtoB | AtoB | BtoA
lale) T = | Operating pressure| M, Mg Mg M,
A10VG 13/24 Brueninghaus Hydromatik



RE 92 750/03.98

Unit Dimensions, Size 18

Before finalising your design, please request a certified drawing.

Hydraulic control, direct operated, DG

mechanical centering
421 adjustment
HD-valve
9.5
LM
3
Ms
’r—fﬁ‘\/,_.
1T Y
= [e'e)
{1 LN «© 2
0|8 =i B[Sy X
S | ;ﬂ“’i’i’ii’f
= |w 1 R w
| [ CHB
Ol i 5 x e %
ZAlI 2
——— [ ﬁﬁ_:id boost pressure ‘ W= ,7-
LoMEd s e ™ T
88
199 9 HD-valve L 101 58.5
' 146
169.4 B 174
X 133.4
i 118.9
A
\_‘_~ |
A el
& o < N | 6
_U Y ﬁ\ - _ @/ g
T @» R\
(N o
@
,3 ©
(&L »
_J) & | “ \ [~ MB ; MA 1
1
5 123 B, A
Connections Shaft end
A B Service line ports M27x2;16 deep S .
T Case drain or filling port M18x1,5; 12 deep Splined shaft SAE 7/8" (SAEB) ' .
T, Case drain M18x1,5; 12 deep pressure angle 30°, ~
M, M, Pressure gauge - operating pressure A/B M12x1,5; 12 deep 13 tooth, 16/32 pitch, tSl p— ]
R At bleed M12d 5 12 d flat root side fit, —— HS/
roiee " eep tolerance class 5, B
S Boost suction port M26x1,5; 16 deep ANSI B92.13-1976 N <
X;, X, Control pressure ports (before the orifice) ~ M12x1,5; 12 deep -
G Pressure port for auxiliary circuit M14x1,5; 12 deep ;2 ;
Ps Control pressure supply M12x1,5; 12 deep 41 .2
Y,,Y,  Remote control ports (only for HD control)  M14x1,5; 12 deep

Brueninghaus Hydromatik 14/24 A10VG



RE 92 750/03.98

Unit Dimensions, Size 18

Before finalising your design, please request a certified drawing.

Hydraulic control, pilot pressure related, HD Hydraulic control, mechanical servo, HW
109.1 63
50
98.3 B
YQ,Y1 %E‘ N
i} B g8 >
e i o 1§ 2
EE[4 ,,,,, ]ﬂ Eui[ glﬁ
Y,
I
] ran [
JorSP |
FE 4
T el ® 7
N ! &
10556
Y
Electrical control, with proportional solenoid, EP Mechanical pivot control MD
98.3 511
$13 38
| #1600
i
—~ T
p ¢ ———c L [ [
Y e _ _ul e ,4,7,ii,i

.

}

G
1
101 |
i
'l

T
83

| ‘ gﬂ/{ 5 H A

Ji G “

a=Te b BA MM,
Electrical two-position control with switching solenoid, EZ | Mechanical pivot control, spring centering to neutral, MDN

98.3

+ B

i
li—Ei[4 ,,,,, ﬂ
A

:H“
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RE 92 750/03.98

Unit Dimensions, Size 28

Before finalising your design, please request a certified drawing.

Hydraulic control, direct operated, DG

mephanical centering HD- valve: X1 R X >
95 35 adjustment w!th bypass 76 80.5
without bypass k«—.
M = =
B B -
" _GF) B
~
. 5 G (F)
ol /
o iJ — —
w0 S
N ® 2| 0
o ™~
t — [QV]
a\ A —
+ boost pressure L]
32.5 TZ ; S MA valve S j
164.9(6) | 73 59
HD-valve: 146 T2
165.3(S5) without bypass
215.2 with bypass 174
View Z
X] T‘] B ’ A
.\ _175.9 ‘ 23.8 n g
E\ ‘ \ ‘ Fe M10; 17 deep ﬁ%ﬁ
) L\ 1T ol !
- , ~ T D < —~
@ ‘ 4 = Vi = -
~ = 8 ! I
-OHer- |-+ @® Pl
2 1P =18 N el
eSS I 7N I : p
117 ~13 T ol
L m
17.6 / 26.4 \ M10; 17 deep ;A%A A
><2 PS MB/ MA 23.8 U
Connections Shaft ends
AB  Serviceline ports SAE3/4" 420 bar (6000 psi) (high pressure series) | S
T, Case drain or filling port M 22x1,5; 14 deep | Splined shaft SAE1" (SAE B-B) %
T,  Casedrain M 22x1,5; 14 deep | Pressureangle 30°, 2 30
. 15 tooth, 16/32 pitch, o ©
M,  Pressure gauge - operating pressure A M 12x1,5; 12 deep flat root side fit " o
Mg Pressure gauge - operating pressure B M 12x1,5; 12 deep | tglerance class"s § . s
R Air bleed M 12x1,5; 12 deep | ANSIB92.1a-1976 :}
Boost suction port M 33x2; 18 deep
X;, X, Control pressure ports M 12x1,5; 12 deep <7
(before the orifice) 55
Y,,Y, Remote control ports (only for HD control) M 14x1,5; 12 deep 33
Ps Control pressure supply, boost pressure M 14x1,5; 12 deep 46
G (F,) Pressure port for auxiliary circuit M 18x1,5; 12 deep
F, Filter inlet M 18x1,5; 12 deep
Brueninghaus Hydromatik 16/24 A10VG



Unit Dimensions, Size 28

RE 92 750/03.98

Hydraulic control, pilot pressure related, HD

93.6 Y2 ,YI
P
©) MY
FI[ |
Yi
z%[ C
a1

Before finalising your design, please request a certified drawing.

Hydraulic control, mechanical servo, HW

104.7 63
50

27 @,
e

I 1TA
e e

0 [

Ea

134.6

N
o
i

Electrical control with proportional solenoid, EP

93.6
-
i
<
<
[Te]
FI[ I

6
=

Hydraulic control, speed related, DA
(dimensions of the DA control valve see page 10)
178,4

)
I

Location and size of port G (M10x1; 8 deep)
for the version fitted with a DA control valve.

........ pressure cut-off, D
178,4
146

126

Note:
Location and size of port G (M10x1; 8 deep)
for the version fitted with a pressure cut-off.

A10VG
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RE 92 750/03.98

Unit Dimensions, Size 45

Hydraulic control, direct operated, DG

mechanical centering
adjustment

R T,

9.5 35.5

f

HD-valve:

with bypass
without bypass

Before finalising your design, please request a certified drawing.

81

a)
& G (F,)
ol A
|
S
W n
B~ =
n
boost pressure valve A T2
176.6(5) HD-valve:
178.6 (G) without bypass
230.4 with bypass
23.8 View Z
- B
M10; 17 deep
ot [p]
&fl} z o~
® m
2 T
K —
. oo
~ © Y ff‘ -
o . Tp)
~ . o rl;
M10; 17 deep %
23.8 A
Connections Shaft ends
AB  Serviceline ports SAE3/4" 420 bar (6000 psi) (high pressure series) S f
2 30
T, Case drain or filling port M 22x1,5; 14 deep Splined shaft SAE1" (SAE B-B), 2 o
T,  Casedrain M 22x1,5; 14 deep pressurt; ang/le 30°, X A =
. ) 15 tooth, 16/32 pitch, )
M,  Pressure gauge - operating pressure A M 12x1,5; 12 deep flat root side fi, Kl
Mg Pressure gauge - operating pressure B M 12x1,5; 12 deep tolerance class 5 -
R Airbleed M12x1,5;12deep |  ANSI B92.1a-1976 B
S Boost suction port M 33x2; 18 deep
X;, X, Control pressure ports (before the orifice) M 12x1,5; 12 deep T ©
H 1/ n r‘\l
Y,,Y, Remote control ports (only for HD control) M 14x1,5; 12 deep Splined shaft SAEJ /" (SAEC), g -2
. pressure angle 30°, 7 ©
Py Control pressure supply, boost pressure M 14x1,5; 12 deep 14 tooth, 12/24 pitch, < oY
G(F,) Pressure port for auxiliary circuit M 18x1,5; 12 deep flat root side fit, sun 50
F,  Filterinlet M 18x1,5; 12 deep tolerance class 5 9
ANSI B92.1a-1976 i
IRE!
56
Brueninghaus Hydromatik 18/24 A10VG



RE 92 750/03.98

Unit Dimensions, Size 45

Before finalising your design, please request a certified drawing.

Hydraulic control, pilot pressure related, HD Hydraulic control, mechanical servo, HW

105.
> Y2 /YI

116.4 63

129.3
142.9

Electrical control with proportional solenoid, EP Hydraulic control, speed related, DA
105.3 (dimensions of the DA control valve see page 10)
1784
|
Note:
Location and size of port G (M12x1,5; 12 deep)

for the version fitted with a DA control valve.

Electrical two-position control with switching solenoid, EZ | ........ pressure cut-off, D
105.3
178,4

156.6

126

11

A
T

A10VG 19/24 Brueninghaus Hydromatik
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Location and size of port G (M12x1,5; 12 deep)
for the version fitted with a pressure cut-off.




RE 92 750/03.98

Unit Dimensions, Size 63

Hydraulic control, direct operated, DG

mechanical centering

Before finalising your design, please request a certified drawing.

adjustment
12.7 43 HD-valve
5 e
) without bypass
@ £ M
) N a7 : B ~
SNgCR S il @
w0 TW @ ('CV)') [€e)
NI, Ey .= AN B g £
=5 ! Gi ~
= 2 © 1
o ﬁ KTg ) G ? g 10|
& ‘ N (F) 8 0
N T, =
*jﬁ M boost pressure valve [ 2
a5 ||\ /T S s
120 S HD-valve 181
184.36 without bypass 213
187.8(6) with bypass
238.2
View Z
195.8 - 23.8
[—— ! F M10; 17 deep B
| [Wp]
—7 T N o2
g [ ) ¢ o > X
3 R X <17 F 2 || =
| - a
Ha- | 1Y 0 W-g
N7 ( @ Sl
Jop) | - Rt
© | Xo! || il e 2 & o
A *ls % =l
NI — ™
m= 10 M10; 17 deep A
14 3.5 PS 23.8
MB ’ MA
Connections Shaft ends 48
AB  Serviceline ports SAE3/4" 420 bar (6000 psi) (high pressure series) S 40 [
T, Case drain or filling port M 22x1,5; 15 deep Splined shaft SAE11/," (SAEC), L
T,  Casedrain M 22x1,5; 15 deep pressure angle 30°, m**t:,:’“ I
M,  Pressure gauge - operating pressure A M 12x1,5; 12 deep f1|4tt00t1h, '112/?'? piten, & Q\fo |)i «
. . at root side fit, 2 LN
Mg Pressure gauge - operating pressure B M 12x1,5; 12 deep tolerance class 5 s o8 q
R Air bleed M 12x1,5; 12 deep ANSI B92.1a-1976 g 56
S Boost suction port M 33x2; 18 deep "
Xi, X, Control pressure ports (before the orifice) M 12x1,5; 12 deep T 48
Y,.Y, Remote control ports (only for HD control) M 14x1,5; 12 deep Splined shaft SAE 1%/," 40
P, Control pressure supply, boost pressure M 14x1,5; 12 deep pressure angle 30°, [ﬂ
G P i iarv Gircut M 18x1 5 12d 21 tooth, 16/32 pitch, ’*F:fij },,
ressure port for auxiliary circui x1,5; 12 deep flat root side fit %——f—,—(o ,
Fa Filter outlet M 18x1 ,5, 12 deep tolerance class 5 %‘ Q,_\. |{ f\l
F, Filter inlet M 18x1,5; 12 deep ANSI B92.1a-1976 3 =
N Sb
Brueninghaus Hydromatik 20/24 A10VG



RE 92 750/03.98

Unit Dimensions, Size 63

Before finalising your design, please request a certified drawing.

Hydraulic control, pilot pressure related, HD Hydraulic control, mechanical servo, HW
119.3 83
108,3
]
] n
L l@&| [h= 7
E‘[{ @@ Wﬁ
g e R N s
. Y _
| ' T = —
el A P
H |
L | D 17
IS '
Y
Electrical control with proportional solenoid, EP Hydraulic control, speed related, DA

(dimensions of the DA control valve see page 10)

174.3
172.8

4.5

S =
q

Note:
Location and size of port G (M14x1,5; 12 deep)
for the version fitted with a DA control valve.

Electrical two-position control with switching solenoid, EZ | ........ pressure cut-off, D
205.3
166.3
ol
@l
= RN
6 -

N
9

Location and size of port G (M14x1,5; 12 deep)
for the version fitted with a pressure cut-off.
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Dimensions for Through Drives

Through drive SAE A; (FO1/K01)

splined hub SAE A

M10; 18 deep 5/8-9T 16/32 DP

-

106,4

-

A1l
(to mounting flange)

Through drive SAE B; (F02/K02)

@; dzé-ep
@ 7 |

90°
146

splined hub SAE B
7/8-13T 16/32 DP

Al

(to mounting flange)

- »
-4 -

Through drive SAE B-B; (FO4/K04)

mzw
@ M | -
146 .~

splined hub SAE B-B
1-15T 16/32 DP

90° A1

(to mounting flange)

-¢

Before finalising your design, please request a certified drawing.

Size A1 A2
18 178,4 9
28 2192 9
45 2344 9
63 2422 9

suitable for connection of:
gear pump G2 (RE10030)
variable pump A10VSO18 (RE92712)

Size A1 A2

18 187,4 10

28 220,2 10

45 2354 10

63 2432 10

suitable for connection of:

gear pump G3 (RE10039)
gear pump G4 (RE10042)
variable pump A10VO 28 (RE92701)
variable pump A10VG 18

Size A1 A2

28 2202 10

45 2354 10

63 2432 10

suitable for connection of:

variable pump A4VG28  (RE 92003)
variable pump A10VO45 (RE92701)
variable pump A11V040 (RE 92500)

variable pump A10VG28, 45

Without auxiliary pump, without through drive, (N00)

V TP Size A
,;ﬂ 18 169,4
|_ 28 201,7
(=fE 45 216,8
\_L[ ] 63 2245
—m

With auxiliary pump, without through drive, (F00)
(see unit dimensions pages 14 - 21)

Brueninghaus Hydromatik
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RE 92 750/03.98

Permissible Input and Through Drive Rotation Torques

Size 18 28 45 63
Corner torque (When Vg may, Ap = 300 bar) ) Tra Nm 86 134 219 301
Max. perm. through drive rotation torque Topern.  Nm 112 220 314 439
Max. permissible input torque 2)
at shaft end S Tepern.  NM 192 314 314 602
SAE (ANSI B92.1a-1976) ("lg"-13T16/32DP)  (1"-15T16/32DP) (1"-15T 16/32DP) (1'/,"-14T 12/24DP)
at shaftend T Teporn.  Nm - - 602 970
SAE (ANSI B92.1a-1976) (1'7,"-14T 12/24DP) (13/5" -21T 16/32DP)
1) efficiency not taken into consideration 2) drive shafts without radial load
Code explanations Combination pump T T
Topern. = Max. permissible through drive torque in Nm
Teperm. = Max. permissible input torque at the drive shaft inNm
1,59 Vg -Apy
T, = take off torque at the 1st pump = ——  inNm
100 N,
1,59V, Ap,
T, = take off torque at the 2nd pump = ———— inNm
100 “ Ny Single pump Ti
Vs = pump displacement per rev. 1st pump in cm®
Ve = pump displacement per rev. 2nd pump in cm® Te
Ap, = differential pressure 1st pump in bar —
Ap, = differential pressure 2nd pump in bar T
N = mechanical-hydraulic efficiency

Combination Pumps

Combination pumps offer the facility of independent circuits without the need to fit splitter boxes.

When ordering combination pumps the model descriptions have to be connected by a " +" sign:

order example: Code 1st pump (front pump) + Code 2nd pump (rear pump)
A10VG 45HW1/10R-PTC10F042S +  A10VG 45HW1/10R-PSC10F002S

The series connection of two single pumps of the same size is permissible without additional supports where the dynamic acceleration does
not exceed 10 g (= 98,1m/s?).

Mounting flange - Shaft ends (of single and combination pumps)

Single pump Combination pump of the same size

1st pump 2nd pump
Size mount. flange A1 A2 A3 A4 | A5 A5 through drive A5
18 SAEB,2-hole 146 15 101,6 15 | S(SAE7/g") S(SAE7/g")  F02/K02 S(SAE"/g")
28 SAEB,2-hole 146 15 1016 15 | S(SAE1") S(SAE1")  F04/K04 S(SAE1")
45 GSAEB,2-hole 146 15 1016 15 | S(SAE1") T(SAE11/,") F04/K04 S(SAE1")
63 SAEC,2-hole 181 18 127 18 | S(SAE1',")| T(SAE13/") FO7/K07 S(SAE1 '/,")

A4t
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Preferred Types Installation Situation for Coupling Assembly
Type Ident-No. In order to assure that rotating parts (coupling hub) and fixed parts
oINS sz ot S 100 ol e st obver e sl
A10VG18MD/10R-NSC16F013S 2010550 installation situation depend upon the sizes and the spline.
A10VG18EP11/10R-NSC16F005S 2025955
A10VG18EP11/10R-NSC16F015S 2025956 Sizes 18...45 (with free turning):
A10VG18HW1/10R-NSC16F005S 2025957 Please observe diameter of the free turning.
A10VG18HW1/10R-NSC16F015S 2025958

Size 63 (without free turning):

The outer diameter of the coupling hub must be smaller than the
A10VG28EP11/10R-NSC10F005S 2020156 inner diameter of the circlip at the zone of the drive shaft collar
A10VG28EP11/10R-NSC10F015S 2020155 (measure X, - X,).
A10VG28EP11/10R-NSC10F045S 2020157
A10VG28HW1/10R-NSC10F005S 2020195
A10VG28HW1/10R-NSC10F015S 2020194 Sizz od, ed,, od, ed, od X X, X X
A10VG28HW1/10R-NSC10F045S 2020196 18 30 361 49: 1016 65 5992 95, 7 8%
A10VG28DA1D2/10R-NSC10F005S 2020248 28 35 434 55w 1016 72 390 95, 7 goe
A10VG28DA1D2/10R-NSC10F015S 2020254 00
A10VG28DA1D2/10R-NSC10F045S 2020249 45 40 514 63an 1016 80 437 95y 7 P

63 40 544 68w 127 7002 127, - 85
A10VG45EP1M1/10R-NSC10F005S 2017642
A10VG45EP1M1/10R-NSC10F015S 2017641 SAE spline X2
A10VG45EPIM1/10R-NSC10F045S 2017643 (to ANSI B92.12-1976) ] X3
A10VG45HWM1/10R-NSC10F005S 2017720 X1
A10VG45HWM1/10R-NSC10F015S 2017718 coupling hub
A10VG45HWM1/10R-NSC10F045S 2017721
A10VG45DA1DM2/10R-NSC10F005S 2017813
A10VG45DA1DM2/10R-NSC10F015S 2017812
A10VG45DA1DM2/10R-NSC10F045S 2017814 (l !- -
Please state type and ident-no. when ordering. ol d o %‘ 5

T | O | O O bHVYVVVFfFf=—0—7111"
X4

Brueninghaus Hydromatik GmbH

Plant Elchingen

GlockeraustraBe 2 « D-89275 Elchingen
Phone +49 (0) 73 08 / 82-0

Telefax +49 (0) 7308 /72 74

The specified data is for product description
purposes only and may not be deemed to be
guaranteed unless expressly confirmed in the

contract.

All rights reserved — Subject to revision
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