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modulation valve 16 and its operation and main valve 12, reference is made
to U.S. Patent This invention relates to an anti-spin brake    4,006,939 to
Lawrence Francis Schexnayder, system which allows the operator to control
issued February 8, 1977. each wheel of a vehicle having hydraulic fluid
5  The valve means 24 is connected to the con- operated brakes in order to
limit wheel spin.     duit 22 and receives the modulatable source Having an
automatic differential lock on a ve-  20. The valve means 24 can include,
for ex- hicle causes the differential gears, axles, wheel  ample, a valve
26 of the infinitely variable type spindles, etc., of one wheel to be
subjected to   having three positions and a selector valve 28 high torque
loads when the other wheel is ex-   10  for selective remote control of the
valve 26 by periencing a loss of traction resulting in full   receiving
pressurized air from a source 29 and torque being applied to the wheel with
full trac-  directing the air through valve 28 and conduits tion. This may
result in early failure of these   31 and 33 to the valve 26 for shifting
valve 26 components due to the higher torque loads.        from its first
centered position 35 to either its Some have overcome this problem by using
a    15  second or third positions 37 and 39. Even standard differential
and providing a hydraulic   though valve 26 is shown to be remotely con-
pump coupled to each wheel to automatically       trolled, it is to be
understood that the valve can sense a change in speed of the two wheels and
be directly controlled. A relief valve 30 is asso- act on a differential
valve which in turn delivers  ciated with valve 26 and a reservoir 34. a
fluid to apply the brake on the wheel that is   20  A conduit 36 is
connected to valve 26 and a spinning, thus causing the spinning wheel to
right brake 38 and a conduit 40 is connected to turn substantially at the
same rate as the non-    valve 26 and a left brake 42. Right brake 38 and
spinning wheel. Even though this arrangement       left brake 42 are both
spring applied and press- allows the torque to be split between the
ure released brakes which are well known in wheels, it is a rather
expensive and complex    25   the art and shown in the above noted U.S.
system.                                            Patent 4,006,939.
Another attempt at solving this problem was       Right and left wheels 44,
46 are each driven to use a standard differential and spring applied,  by a
pair of respective axles 48 and 50 by an pressure released brakes and
selectively vent     engine 52 through differential 54. Differential the
pressure from each brake thus fully apply-   30   54 is of the standard
type that does not allow all ing the brake of the wheel that is spinning.
This  of the torque from the engine to be transmitted caused a harsh
braking action and could also re-  to the non-spinning wheel such as is the
case sult in the vehicle veering quickly if the brake of  with ones having
differential lock. one wheel was accidentally applied by the.           The
brake system 10 is particularly suitable operator  (see  for  example
US-A-    35   for use in a vehicle and allows the operator to 3,603,424).
selectively apply the brake on a wheel that is According to the present
invention, a vehicle   spinning but prevents the brake from being fully
fluid brake system having right and left spring   applied. applied, fluid
pressure released wheel brakes, a     Duririg normal braking conditions
main valve source of fluid pressure, and a brake valve for   40   12 is
actuated by the operator and positions modulating the pressure applied to
the brakes,     modulation valve 16 to provide a controlled is
characterized in that valve means are pro-     pressure signal to both
brakes 38 and 42 vided, disposed between the brake valve and       through
the first position 35 of valve 26. By the right and left. brakes, and
having respective  - lowering the fluid pressure signal, the braking
separate outputs to the brakes, for selectively   45   force is increased.
During normal run con- varying the fluid pressure applied to the brakes
ditions the modulatable source pressure is, for to separately control the
degree of engagement    example, approximately 3860 kPa (560 psi). of each
brake.                                      When the vehicle encounters a
condition that The drawing is a partial schematic and dia-     allows one
wheel to spin, the operator moves grammatic representation of an embodiment
of   50   valve 26 to one of its second or third position the present
invention.                            37, 39 in response to controllably
moving With reference to the drawing, a hydraulic      selector valve 28
and supplying pressurized air fluid brake system 10 has a main brake
control    to either conduit 31 or 33, depending on which valve 12 for
controllably directing pressurized   wheel is spinning. air from an air
source 14 to a modulation valve   55  If, for example, wheel 46 is
spinning, then 16. The modulation valve 16 receives press-       valve 26
would be moved towards its second urized hydraulic fluid from a source of
fluid     position 37 as shown in the drawing. At this pressure 18,
controllably modulates the press-    position of the valve 26, fully
pressurized fluid. ure in response to manual operation of main      would
be continually delivered to brake 38 



valve 12, and produces a resultant modulated    60   while modulating the
fluid pressure at brake 42. source of fluid pressure 20. This resultant
con-  The controlled fluid pressure may be accom- trolled fluid pressure 20
is passed from modu-    plished at valve 26 or by relief valve 30. Relief
lation valve 16, through conduit 22 and to valve  valve 30 ensures that the
pressure at the brake means 24.                                         of
the spinning wheel does not go below a pre- For a more thorough
understanding of the    65  sected pressure, for example, approximately 2
3                  0034 583                        4 1050 kPa (152 psi).
Consequently, the braking      une souce de fluide sous pression (18), et
une of the spinning wheel is not fully applied.        valve de freinage
(16) destinee A modular la If, for example, wheel 44 is spinning, then the
pression appliqu~e sur les freins (38, 42), carac- operator moves valve 26
towards its third pos-     teris6 en ce qu'il est Or6vu des moyens formant
ition 39 with resultant control of the pressure    5   valve (24) qui sont
disposees entre la valve de on the spinning wheel 44, as described above
freinage (16) et les freins droit et gauche (38, for spinning wheel 46.
42) et qui possbdent des sorties distinctes By partially applying the brake
of the spin-     aboutissant respectivement aux freins, pour ning wheel,
torque equal to the applied brake      faire varier s6lectivement la
pression de fluide torque is transmitted to the ground by the non-   to
appliqu6e sur les freins (38, 42) en vue de r6gler spinning wheel. If the
selector valve 28 were in-  s6par6ment la force de contact de chaque frein.
advertently moved during normal roading of the        2. Systbme selon la
revendication 1, dans le- vehicle, the partial braking of one wheel would
quel les moyens formant valve (24) compren- not create major control
problems with the ve-     nent des moyens (30) pour maintenir run des
hicle.                                        15  freins (38, 42) sous une
pression minimum pr6- Other aspects, objects and advantages of this
s6lectionn6e de fluide. invention can be obtained from a study of the
3. Systeme selon la revendication 1 ou la re- drawing, the disclosure, and
the appended          vendication 2, dans lequel les moyens formant claims.
valve (24) comprennent une valve (26) rac- 20   cord6e A la valve de
freinage (16) et aux freins Claims
(38, 42), Ia valve (26) 6tant d6plagable entre une premiere position (35)
dans laquelle du 1. A vehicle fluid brake system (10) having      fluide
sous pression est fourni dens les mOines right and left spring applied,
fluid pressure re-  proportions aux deux freins, une deuxidme pos- leased
wheel brakes (38, 42) a source of fluid   25   ition (37) dans laquelle la
pression appliquea sur pressure (18), and a brake valve (16) for modu-
l'un des freins peut Otre reduite par un reglage lating the pressure
applied to the brakes' (38,    independant et une troisieme position (39)
dans 42), characterized in that valve means (24) are    laquelle Ia
pression appliqu~e sur I'autre frein provided, disposed between the brake
valve         peut itre reduite par un reglage ind6pendant. (16) and the
right and left brakes (38, 42), and    30  4. Systeme selon la
revendication 3, dans le- having respective separate outputs to the
quel les moyans formant valve (24) compren- brakes, for selectively varying
the fluid pressure  nent une valve selectrice manoeuvrable ma- applied to
the brakes (38, 42) to separately con-  nuellement (28) et connectde de
telle facon trol the degree of engagement of each brake.       A piloter le
fonctionnement de la valve (26). 2. A system. according to claim 1, wherein
35    5. Systbme selon la revendication 3 ou la re- the valve means (24)
includes means (30) for       vendication 4, dans lequel la valve (26) rac-
maintaining one of the brakes (38, 42) at a pre-   corde run ou l'autre des
freins (38, 42) A un selected minimum fluid pressure.
reservoir (34) afin de rdduire la pression a 'in- 3. A system according to
claim 1 or claim 2,    t6rieur de ceux-ci, dans sa deuxidme at sa troi-
wherein the valve means (24) includes a valve   40   sibme positions. (26)
connected to the brake valve (16) and the brakes (38, 42) the valve (26)
being movable       Patentanspruche between a first position (35) at which
fluid pres- sure is supplied evenly to both of the brakes, a.     1.
Fahrzeugstr6mungsmittel-Bremssystem second position (37) in which pressure
to one of   4    (1 0) mit rechts und links Feder-angelegten the brakes is
independently controllably re-       Durchstromungsmitteldruck
freigegebenen Rad- duced and a third position (39) in which press-
bremsen (38, 42), einer Stromungsmitteldruck- ure to the other brake is
independently con-       quelle (18) und einem Bremsventil (16) zum
trollably reduced.                                 Modulieren des an die
Bremsen (38, 42) ange- 



4. A system according to claim 3, wherein   50   legten Drucks, dadurch
gekennzeichnet, daft the valve means (24) includes a manually shift-
Ventilmittel (24) vorgesehen sind, und zwar able selector valve (28)
connected to control      angeordnet zwischen dem Bremsventil (16) und -
pilot operation of the valve (26).                 den rechten und linken
Bremsen (38, 42) und 5. A system according to claim 3 or claim 4,     mit
entsprechenden gesonderten AusgAngen zu wherein the valve (26) connects the
one or   55   den Bremsen, um selektiv den an die Bremsen other brake (38,
42) to a reservoir (34) to re-    (38, 42) angelegten Stromungsmitteldruck
zu duce pressure therein in its second or third       verindern zum
gesonderten Steuern des Ein- positions.
griffsausmages jeder Bremse. 2. System nach Anspruch 1, wobei die
Revendications                               60   Ventilmittel (24) Mittel
(30) aufweisen, um eine der Bremsen (38,. 42) auf einem vorgewAhIten 1.
Systeme de freinage A commande par           Minimum- Str6mungsmitteldruck
zu halten. fluide (10) pour vdhicules, comportant des            3. System
nach Anspruch 1 oder 2, wobei die freins de roue droit et gauche (38, 42)
charges    Ventilmittel .(24) ein Ventil (26) aufweisen, par ressort et
liberes par la pression d'un fluide,   65   welches mit dem  Bremsventil
(16) und den 3    3                  0034583                         4 1050
kPa (152 psi). Consequently, the braking      une souce de fluide sous
pression (1 8), et une of the spinning wheel is not fully applied.
valve de freinage (16) destinee A moduler la If, for example, wheel 44 is
spinning, then the  pression appliquee sur les freins (38, 42), carac-
operator moves valve 26 towards its third pos-     terise en ce qu'l est
prevu des moyens formant ition 39 with resultant control of the pressure
5   valve (24) qui sont disposees entre la valve de on the spinning wheel
44, as described above       freinage (16) et les freins droit et gauche
(38, for spinning wheel 46.                             42) et qui
possedent des sorties distinctes By partially applying the brake of the
spin-     aboutissant respectivement aux freins, pour ning wheel, torque
equal to the applied brake      faire varier s6lectivement la pression de
fluide torque is transmitted to the ground by the non-    to   appliquee
sur les freins (38,42) en vue de regler spinning wheel. If the selector
valve 28 were in-  separement la force de contact de chaque frein.
advertently moved during normal roading of the        2. Systeme selon la
revendication 1, dans le- vehicle, the partial braking of one wheel would
quel les moyens formant valve (24) compren- not create major control
problems with the ve-     nent des moyens (30) pour maintenir lun des
hicle.                                        ts  freins (38, 42) sous une
pression minimum pre- Other aspects, objects and advantages of this
selectionnee de fluide. invention can be obtained from a study of the
3. Systbme selon la revendication 1 ou la re- drawing, the disclosure, and
the appended          vendication 2, dans lequel les moyens formant claims.
valve (24) comprennent une valve (26) rac- 20   cordee A la valve de
freinage (16) et aux freins Claims
(38, 42), la valve (26) etant deplacable entre une premiere position (35)
dans laquelle du 1. A vehicle fluid brake system (10) having     fluide
sous pression est fourni dans les mgmes right and left spring applied,
fluid pressure re-  proportions aux deux freins, une deuxieme pos-. leased
wheel brakes (38, 42) a source of fluid   25   ition (37) dans laquelle la
pression appliqu6e sur pressure (18), and a brake valve (16) for modu-
I'un des freins peut 8tre reduite par un reglage lating the pressure
applied to the brakes (38,     independant et une troisieme position (39)
dans 42), characterized in that valve means (24) are    laquelle la
pression appliqu6e sur l'autre frein provided, disposed between the brake
valve         peut etre reduite par un reglage independant. (16) and the
right and left brakes (38, 42), and    30  4. Systeme selon la
revendication 3, dans le- having respective separate outputs to the
quel les moyens formant valve (24) compren- brakes, for selectively varying
the fluid pressure  nent une valve selectrice manoeuvrable ma- applied to
the brakes (38, 42) to separately con-  nuellement (28) et connectee de
telle fagon trol the degree of engagement of each brake.       A piloter le
fonctionnement de la valve (26). 2. A system according to claim 1, wherein
35     5. Systeme selon la revendication 3 ou la re- the valve means (24)
includes means (30) for       vendication 4, dans lequel la valve (26) rac-
maintaining one of the brakes (38, 42) at a pre-   corde l'un ou l'autre
des freins (38, 42) A un selected minimum fluid pressure.
reservoir (34) afin de reduire la pression A l'in- 3. A system according to
claim 1 or claim 2,    terieur de ceux-ci, dans sa deuxieme et sa troi- 



wherein the valve means (24) includes a valve   40   sieme positions. (26)
connected to the brake valve (1 6) and the brakes (38, 42) the valve (26)
being movable       Patentanspruiche between a first position (35) at which
fluid pres- sure is supplied evenly to both of the brakes, a      1.
Fahrzeugstromungsmittel-Bremssystem second position (37) in which pressure
to one of   45'  (1 0) mit rechts und links Feder-angelegten the brakes is
independently controllably re-       Durchstr6mungsmitteldruck
freigegebenen Rad- duced and a third position (39) in which press-
bremsen (38, 42), einer Stromungsmitteldruck- ure to the other brake is
independently con-       quelle (18) und einem Bremsventil (16) zum
trollably reduced.                                 Modulieren des an die
Bremsen (38. 42) ange- 4. A system according to claim 3, wherein   50
legten Drucks, dadurch gekennzeichnet, dal3 the valve means (24) includes a
manually shift-    Ventilmittel (24) vorgesehen sind, und zwar able
selector valve (28) connected to control      angeordnet zwischen dem
Bremsventil (16) und pilot operation of the valve (26).                 den
rechten und linken Bremsen (38, 42) und 5. A system according to claim 3 or
claim 4,    mit entsprechenden gesonderten Ausgangen zu wherein the valve
(26) connects the one or   55   den Bremsen, um selektiv den an die Bremsen
other brake (38, 42) to a reservoir (34) to re-    (38, 42) angelegten
Stromungsmitteldruck zu duce pressure therein in its second or third
verandern zum gesonderten Steuern des Ein- positions.
griffsausmalles jeder Bremse. 2. System nach Anspruch 1, wobei die
Revendications                               60   Ventilmittel (24) Mittel
(30) aufweisen, um eine der Bremsen (38, 42) auf einem vorgewahIten 1.
Systeme de freinage A commande par           Minimum- Stromungsmitteldruck
zu halten. fluide (10) pour vehicules, comportant des           3. System
nach Anspruch 1 oder 2, wobei die freins de roue droit et gauche (38, 42)
charges    Ventilmittel .(24) ein Ventil (26) aufweisen, par ressort et
liberes par la pression d'un fluide,   65   welches mit dem  Bremsventil (1
6) und den 3    5                  0034 583                       6
Breimsen (38, 42) verbunden ist, wobei das          4. System  nach
Anspruch 3, wobei die Ventil (26) zwischen elner ersten Position (35)
Ventilmittel (24) ein von Hand schaltbares und einer zweiten Position (37)
bewegbar ist,     Wghlventil (28) aufweisen, und zwar ge- wobei in der
ersten Position Strdmungsmittel-     schaltet zur Steuerung des
Pilotbetriebs des druck gleichmialig an beide Bremsen geliefert   5
Ventils (26). wird, wahrend in der zweiten Position der an         5.
System nach Anspruch 3 oder 4, wobei eine der Bremsen angelegte Druck
unabhangig       das Ventil (26) die eine oder die andere Bremse steuerbar
vermindert wird wobei schlieglich in    (38, 42) mit elnem Reservoir (34)
verbindet, um einer dritten Position (39) der Druck an der an-  den Druck
darinnen in seinen zweiten oder deren Bremse unabhingig steuerbar vermin-
to  dritten Positionen zu vermindern. dert wird. 15 20 25 30 35 40 45 50 55
60 65 4    


