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hydraulic training for T&T,
M4-12 bankable valve, Sept., 2019

TRUCK & TRAILER rexroth
pecialties, Fnc. A Bosch Company

Compu-Spread Snow & Ice Control Solutions
M4-12 load-sense control valves

= closed and open-center systems
= for energy-efficient load-sensed Snow & Ice Control systems

= individual slice compensators ensure precise and repeatable flow
metering and individual working port load sense reliefs

= spool actuator types: mechanical, pneumatic, hydraulic, electro-
hydraulic

= slice flow rates to 34 USGPM (130 L/min)

= primary system relief integrated: lateral or mid-inlet

= up to 16 slices with a mid-inlet (10 with a lateral inlet)
= very robust design (>5,000 psi rating)

= integral load sense signal bleed-down (on each slice and end cover)

= special inlets and end covers provide single connector surface for

enclosure mount
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CS: M4 valve

‘B’-Port Iﬁ

flow on port ‘B’

stroke limiter to limit

black coil indicates

S | proportional solenoids

Override Pin located inside;
between the two electrical
connector spades

‘B’-port actuator

blue coil indicates

‘A-port actuator

on/off solenoids
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Compu-Spread: the anatomy of an M4-12 assembly
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Compu-Spread: M4 lateral inlet

» for closed centre (CC) versions (R987457640)
» for open centre (OC) versions (R987460482)
» for external pilot (PX) versions (R987460258)
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Compu-Spread: M4 lateral inlet — top view
closed centre R987457640

Load Sense Port
(LS) to the Pump

External Drain i &%
Port (Y) is to be P

routed separately
to the reservoir

Cavity Plug

Pressure Reducing
Valve to supply
reduced pressure to
Proportional and
Directional Pilot Valves
(non-adjustable)

Main Relief Valve
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Compu-Spread: M4 lateral inlet — bottom view

closed centre R987457640

Note: we offer ol Bo 15
three possible e T [ 1 1 _1T_3 %
external drain Y¢ -] I

ports, depending Yi;
S
I
I
I
I

on how the valve Y72
is mounted. Only
one external
connection is
required, as,
internal to the
manifold block, Y,
Y1, and Y2 are
interconnected! GlSpg — L —
Never use an ar .
hose smaller than
3/8” in size!

‘X’-gauge port to
monitor the pilot
pressure, handy
to assist in
troubleshooting

Drain Port (Y1)
for use when
valves are in
certain valve
enclosures

Gauge Port (GP)
for use when
valves are in
certain valve
enclosures
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Compu-Spread: M4 lateral inlet
closed centre R987457640 6
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Compu-Spread: M4 lateral inlet — top view

closed centre, external pilot R987460258

External Drain
Port (Y) is to be
routed separately
to the reservoir

Pressure Reducing
Valve to supply
reduced pressure to

e Load Sense Port
(LS) to the Pump

Ext. Pilot
Port (PX)

Proportional and
Directional Pilot Valves

Main Relief Valve | | Cavity Plug

(non-adjustable)
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Compu-Spread: M4 lateral inlet
closed centre, external pilot R987460258
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Compu-Spread: M4 lateral inlet:
PX version; external pilot filtration option
below 3500 psi (245 bar)
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In-line pressure filter

to be used in conjunction with an in-line pressure filter L |
in the main pressure port (245LEN0160 or 250) rexroth
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Compu-Spread: M4 lateral inlet: Px version; depressurisation option

- LS, T PXLOP T X1y
P [ ) t l T4 1
‘21: [ I < 2 a7 245LENDYO |
N | . ; ‘ !
J : : |
T —¢ l
\ | b |
Y ¢ e | MBx
GP X ‘ |
4 |
| -
A ‘;W |
‘ e -‘:"nJ' L4
+
°
-
'Ly u j
‘»

rexroth

A Bosch Company




Compu-Spread M4 mid-inlets

» for closed center (CC) versions (R987379566)
» for open center (OC) versions (R987379575)
 for external pilot (PX) versions (R987423909)
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Compu-Spread M4 mid-inlets g FotsoTothp e Sl
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CS: M4-12 valve slice

VAA VAB
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Compu-Spread: M4 valve overview of flow paths

Basically, we have four possibilities with the M4 valve which we focus on in C-S:
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M4 valve highlights: 4/3 & 3/3 cylinder (‘E’) spool slices

M4 valve highlights: 4/2 & 3/2 cylinder (‘E’) spool slices

this configuration is currently
not used in Compu-Spread!
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M4 valve highlights: 4/3 & 3/3 motor (‘J’) spool slices

-

e

inl 1E this configuration is currently

I not used in Compu-Spread!

rexroth
M4 valve highlights: 4/2 & 3/2 motor (‘J’) spool slices
this configuration is currently
not used in Compu-Spread!
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M4-12-2X model code ... ... asitrelates to the housingsl_a.nld_th_e_LS reliefs

Pressure compensator

with pressure compensator, with load holding function

without pressure compensator, with load holding function (not in combination with PM)
without pressure compensator, without load holding function

Il
ow

=Q

[Svalve

with LS pressure relief valve _ D
(pressure information in bar, 3-digit) (no Z possible) —
with LS-DB (pressure relief function) plug screw (no Z possible) =a[ Je
with LS unloading plug = B D B
without LS pressure relief vaive -z z
(LS-DB cannot be retrofitted) (no M possible) -

Housing with measuring ports =M
—Housing-witheut Ag-POrts- Z

T for-oh M it ZUZ oniv u
e b e w2 Zent

- % i Hek 2 =

g P Lid
—Oh'\hnrl-‘ .u h istic curve 2 = |
2+0-barrising isticcurve =3
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—— 35 bar e oh strecurre —
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M4-12-2X series housing types as used in C-S

Four different types of housings are used by Compu-Spread, depending on the function and
the requirement:

= Mechanical or Pneumatic actuation, without Load Sensing Reliefs

= Mechanical or Pneumatic actuation, with Load Sensing Reliefs

= Electro-Hydraulic or Hydraulic actuation, with Load Sensing Reliefs

= Electro-Hydraulic or Hydraulic actuation, without Load Sensing Reliefs

rexroth
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M4-12-2X series housing types as ued in C-S

Drilling
to
‘B’-side
spring
chamber

| Pneumatic or Mechanical Housing |

| Hydraulic or Electro-hydraulic Housing |

| No LS reliefs |

| With LS reliefs |

[ With LS reliefs No LS reliefs
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CS: M4 valve

In C-S, we actuate our valves:

=Mechanically
=Pneumatically
=Electro-Hydraulically
=Hydraulically

.
= Further in the clear text
< Secondary valves
b=y Flange surface %
= Shock/Feed valve, adjustable
£ Shook/Feed valve, non-adjustable
£ Flug screw (sacondary valves can be ratrofitted)
2 SAE — 12 without secondary valve (cannot ba retrofitted)
Operation B side cover
= Standard cover
Position of handle-operated lever without Encapsulated operation
Handle-operated
60° o -50° i
K L ] R Handle-opsrated lever following
N o P X Handle-operatad lever, nor-following
[see notes on page 42 {urther versions
purely mechanical operatian
z= Tongue 9
N= Tongus with lever %9
Supply votage 24V | Supplyvoltage 12V | Supply voltage and plug-in connector ¥
1 3 Junior Timer 2-pin (AMP)
[ | 9 | DT04-2P (Deutsch)
Purely mechanical ¥ Operation A side cover
Sprin Detent in
g carerd | E o A | B [AadB
M A Bl | B2 | B4 Mechanical
H= Hydraulic
with damping with damping orffice, | Orifics + chack
orffice, both with measuring with measuring wvalve for hydrau-
Standard sidas ports, both sides | _ports, beth sides | lic superposition’
w2 ws G2 Elestrohydraulically proportional
W4 W5 Ws w7 G4 Electrohydraulically switchable
rexroth
A Bosch Company
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CS: M4 valve spool actuation - mechanically
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CS: M4 valve spool actuation - pneumatically
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CS: M4 valve spool actuation — electro-hydraulically
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CS: M4 valve spool actuation — hydraulically

‘N-side ‘B’-side
end cover end cover
? O
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Tl 7l iTh
T ——
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Drilling

spring
chamber
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Compu-Spread: pneumatically actuated slice with optional manual override handle

rexroth
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M4-12: Electro-hydraulic Actuation
El.-Hydr. Main Spool @18 ‘B’-sidePilot Cover
Pilot Valves (interchangeable) w/ Stroke Limiter
with AMP Jr. Timer vhAA TA?
Connector (C4) =
]
=
=] L <
== 1] s
=
— g
=] e
Pressure
\ Compensator
M, M ciw
s Load Holding
Check Function
LS-Ports LS-Shuttle
(A/B) Valve

rexroth
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M4-12 230106
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M4-12: Electro-Hydraulic Actuation Pilot Valves

| Pilot drain chamber ‘Y’ | | Pilot supply chamber ‘X’ |

VAA V¥

Actuator (spool end) |

M8 plug at this end of
spool (on ‘B’-port
side)
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M4-12: Electro-Hydraulic Actuation Pilot Valve, single coil (011)

| Pilot drain chamber ‘Y’ | | Pilot supply chamber ‘X’ |

VAA V

o
j Iy &
! i _

| 8

Actuator (spool end) |

X
*
&Y
M8 plug at this end of
spool (on ‘B™-port
Lsp side)
pd

Pressure compensator behind the M20 VSTI plug on the ‘B’-side.

rexroth
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C-S: M4-12-2x ‘A*-side electro-hydraulic end cover: CS-M4-12-31/WV

rexroth
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M4 load sensing valve Typical valve section

M4 valve acts as both a directional valve and a flow control valve, all in one!

Q= AeAp

Spool

Working ports
An

Spool stroke
limiter

| ' - ] .--'—‘ l'l'l- -
=Ry .-.’_==== i o
/V’A w limiters

Meterifg < ==.=-mz===-i=
notches

Sl =1 e

Pressure supply
To spool

3X bolt holes
Compensator Section Common (for tie rods)
Spring chamber  compensator Pressure gallery rexroth
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Flow Control Ap

Pressure drop (Ap) dependence —_—
Q= AeAp
Ap= 2500 psi ApP= 1000 psi
(\9 3000 psi \\:/ 500 psi C/ID 2000 psi 6) 1000 psi

|

A rexroth

A Bosch Company

Flow Control m

Pressure compensation

Load pressure

Load pressure

throttle

= load pressure + spring ! 800 psi
] i S
H 1
]
W T -
100 psi 1
Supply pressure Supply pressure

rexroth
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Characteristics of Different Metering Notches on the M4 spools

@ @_-
@ @ _

Circular Notch Combined Notching

z@ Ap rexroth
A Bosch Company

Function of pressure compensator

‘ 1 LSy 1 b i 1 LSy 1

Main Spool in neutral Main Spool actuated
Q~As)

rexroth
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Spool Flow Rates & adjustments of Flow usmg the Pressure
Compensator Shims —

Symmetrical spools

Flow in L/min
(set deviating flows vig the stroke limiters)

100-100 073-073 052-052 / 034-034 023-023 014-014

085-085 065-065 045-045 030-030 020-020 012-012
070-070 057-057 038-038 026-026 017-017 010-010
[0 Shim: 130 psi j
[ 1 shim: 152 psi
\ 2 shims: 174 psi \

Q~Aelp)

rexroth
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Pressure control Load sense reliefs

1) The small “load
sense” relief valve. ..

(5 = 3)...and ultimately the

maximum pressure available at

[ /)‘(/v/ the compensator outlet L

/

2).. limits the maximum
pressure in the compensator
spring chamber

"

@) ]

rexroth
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Pressure Control Load Sense Reliefs

Load Sense
Relief Valves

Load sense Load sense
channel ‘A’ channel ‘B’
A B

Pressure gauge ports
for each working port

ll

""@ I

rexroth
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Two Stages of Pressure Control of the LS Reliefs: closed and

PXY LS T
open .
L 2 }
LS-Relief valve closed - — = .
Tl A s AT
Pressure Compensator i 1 i
open B
.
PXY.LS
LS-Relief valve open |\ . :_ﬁ
-2
e A s ’ ?:
Pressure Compensator " KEEIE]A
closed e Y 1 1 ;I

Ma
Me

Ma
Me

rexroth
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Load Sensing Reliefs with load induced pressure lower than LS
relief setting (LS Relief closed)

PXY LS T

‘I’Lr‘i !
. | ] ' @ * MB
5 A; LB ,i‘;
”””” <Ll
Rc= - VR
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Load Sensing Reliefs with load induced pressure opening the ‘B’-
port LS relief (LS Relief open)

PXY LS T

“Ar‘i |
. ] ' @ Lan MB
s A* ;B ,i'?
"""" KPT ‘LITH:'_ o
== * eI

rexroth
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Compu-Spread: M4 spool overlap (using cut-away slice)

=
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C-S: M4-12: LS relief valve options (opposite face of working ports)

‘N-side Load ‘B’-side Load
Sense Port Sense Port

location of
shuttle valve

rexroth

A Bosch Company
05
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M4-12 LS Reliefs for a mechanical or pneumatic section
(mechanical shown below, photo), electro-hydraulic above

‘A-side LS relief : ‘B’-side LS relief |

rexroth
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C-S: M4-12 LS relief valve options

A LS relief valve (50-150 bar) with LS drilled housing,
R900890249
LS relief valve (150-350 bar) with LS drilled housing,
B R900890248
LS Unloading Plug (drain or bleed). Used when we want to
C bleed the LS signal such that pump stays on standby with LS,
R900729941
D Plug for LS function with LS drilled housing, R900724246
E Plug for LS function without LS drilled housing, R901005193

(only for electro-hydraulic non LS housing)

Viton ‘O’-ring for all of the above: R900007038 (1x each)

rexroth

A Bosch Company
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C-S: M4 valve: LS relief type A&B

« LS relief valves — two types:50-150 bar & 150-350 bar, identified by stamping on valve
* Minimum possible setting on low pressure version 15 - 20 bar.

Il 338
- BAR

rexroth
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C-S: M4 valve: LS reliefs type C&D

* LS Unloading Plug (drain or bleed). Used when we want to bleed the LS signal such that pump stays on standby
with LS, R900729941 (C)
e Plug for LS function with LS drilled housing, R900724246 (D)

Plugged version

(D)

Bleed version (C)

More of an hole
than a dimple,
though still no

allen key rex roth

A Bosch Company

Small dimple on
the visual surface
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M4 valve pressure limits

LS pressure relief valve

= Adjustable versions are available
= Adjustable versions are for:

=  0-150bar

= 150 - 350 bar

rexroth

A Bosch Company

M4-12 LS Reliefs, E

It is not officially a plug, for it does not thread into a housing, but
when we use an Electro-hydraulic actuator without LS reliefs, we
need to ensure the ‘Y’-port hydraulic fluid makes its way back to
the “Y’-port and then to tank. Without these plugs, it would drain
to atmosphere, an unwanted condition.

Stud version (E)

No dimple on the visual surface

rexroth

A Bosch Company

DCCA/SLM | 04/03/2019
© Bosch Rexroth AG 2018. Al ights reserve
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Compu-Spread M4 valve end covers

o LATT

o LUTT

. LATFESPA . I . "
» LZPT(TP)S1 power beyond end cover

« LZPT(TP)S2 power beyond end cover

rexroth
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Compu-Spread M4 valve end covers

Power beyond
end cover

LUTT ‘left hand’
end cover

rexroth

A Bosch Company
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Compu-Spread M4 valve end covers

LATT ‘right hand’
end cover

rexroth
A Bosch Company
Compu-Spread M4 valve end covers
Standard LATT end cover (right side) ey ]
Xy _@———— | TT stands for Top
| :SE‘ ’ n Threads

rexroth

A Bosch Company
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Compu-Spread M4 valve end covers
Standard LUTT end cover (left side) r 4
- =

X

Y
| Ls
S4

[l

TT stands for Top
Threads

rexroth
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Compu-Spread M4 valve end covers
power beyond

Tank Port For
Auxiliary Valves

Load Sense Port
For Auxiliary Valves

Pressure Port For
Auxiliary Valves

Note: steel plugs are now always installed in our
power beyond (instead of plastic plugs)!

rexroth

A Bosch Company
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C-S: M4 valve with power beyond

e CS-M4-12-2X/LZPT(TP) S1 B19; LS signal bleed open  (R987379572)
e CS-M4-12-2X/LZPT(TP) S2 B19; LS signal bleed plugged (R987379573)

older version newer version with ‘Q’ pocket

rexroth
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Compu-Spread: M4 valve with power beyond
« the “NEW” S1 version with the ‘Q”-pocket (R987F%795EZ§)

[::______? ? TBﬁ

B o
RS R g
| | |
L]
| | |
|EA: o
He|

| q: | |
L' |

PBA LSBAEE TBA

rexroth
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Compu-Spread: M4 valve with power beyond
« the “NEW” S2 version with the ‘Q"-pocket (R987379573)
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C-S: M4 valve end covers
power beyond examples: power float
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Compu-Spread: M4 painting

Paint RAL 9004 black

rexroth
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