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[51] ABSTRACT 
A rnulti-axle vehicle brake system includes an air re 
ceiving portion, a valve portion, an air storage portion 
and a brake portion. The air receiving portion receives 
air from a supply source. The valve portion is con 
nected to the air receiving portion. The storage portion 
includes a plurality of storage reservoirs connected for 
receiving air from and communicating air to the valve 
portion. The brake portion includes service and parking 
brake actuating chambers mounted on each end of each 
axle. Certain ones of the service brake actuating cham 
bers are connected for receiving air from one of the 
storage reservoirs. Others of the service brake actuating 
chambers are connected for receiving air from another 
of the storage reservoirs. Each of the parking brake 
actuating chambers are connected for receiving air 
from either of the storage reservoirs. 

5 Claims, 5 Drawing Figures 
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VEHICLE BRAKE SYSTEM 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

This is a division of reissue application serial no. 
903,886, ?led May 8, 1978 which is. in turn. a reissue of w 
US. Patent 3,992,064 ?led Nov. 16, 1976. 

BACKGROUND OF THE INVENTION 
1. FIELD OF THE INVENTION 

This invention relates generally to ?uid handling and 
more particularly to ?uid handling processes involving 
pressure control. 

2. DISCUSSION OF THE PRIOR ART 

Presently, air brake systems for towed vehicles gen 
erally comprise two arrangements. First, there is the 
type of system utilizing a single service reservoir for 
providing a source of pressurized air to all the service 
brake chambers and a single emergency or parking 
reservoir for supplying pressurized air to all the parking 
brake chambers. Second, there is the type of system 
utilizing more than one service reservoir each providing 
a souce of air for operating some of the service brake 
chambers and a single parking reservoir for supplying 
pressurized air to all theparking brake chambers. 

In the ?rst type of system, should a failure occur in 
that system such as a depletion of air pressure in the 
service reservoir through leakage or otherwise, there is 
no available air pressure for communication with the 
service brake chambers thus rendering those brakes 
inoperative. Also, should a failure occur in the ?rst 
system parking reservoir through leakage or otherwise, 
the resultant loss of air pressure communicating with 
the parking brake chamber would cause an undesirable 
automatic application of the parking brakes and also 
prevent subsequent release of the applied brakes. 

In the second type of system, there is a slight advan 
tage over the ?rst system in that, should a failure occur 
in the second system such as a depletion of air pressure 
in one of the two service reservoirs, there would still be 
some air pressure available in the other of the two ser 
vice reservoirs for communication with some of the 
service brake chambers to effect partial braking. How 
ever, should a failure occur in the single parking reser 
voir, the resultant loss of air pressure communicating 
with the parking brake chambers would cause the 
abovementioned undesirable automatic application of 
the parking brakes. It would therefore be of benefit to 
have a service and parking brake system offering more 
than single service reservoir capability to provide at 
least partial service braking in the event of failure in one 
of the service systems and also offering more than single 
parking reservoir capability so that, in the event of 
failure in one of the parking reservoirs, there would still 
be air pressure communication with the parking brake 
chamber to prevent the undesirable automatic applica 
tion of the parking brakes. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention includes a service 
and parking brake system preferably for towed vehicles 
such as trailers used in a tractor-trailer combination 
having plural service reservoir capability to provide at 
least partial service braking in the event of failure in one 
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2 
of the service systems and also having plural parking 
reservoir capability, so that in the event of failure in one 
or more of the parking reservoirs, there will still be air 
pressure retained in the parking brake chambers to pre 
vent the undesirable automatic application of the park 
ing brakes. The foregoing is accomplished by providing 
a vehicle service and parking brake system including an 
air receiving portion, a valve portion, an air storage 
portion and a brake portion. The air receiving portion 
receives air from a supply source. The valve portion is 
connected to the air receiving portion and includes a 
?rst plurality of like valve members separated for inde 
pendently operating on the air received and for securing 
the air operated on from returning to the receiving 
portion. The storage portion is connected to the valve 
portion and includes a plurality of storage reservoirs for 
independently receiving the air from the ?rst plurality 
of like valve members, respectively, and for storing the 
air received. A second plurality of like valve means, 
corresponding to the ?rst valve means, are separated in 
the valve portion and cooperatingly connected to the 
separated storage reservoirs, respectively, for selecting 
air from one of the reservoirs and for securing the se 
lected air from passing to another of the reservoirs. A 
brake portion includes service brake chambers, ones of 
which are connected for receiving air from one of the 
storage reservoirs, others of which are connected for 
receiving air from another of the storage reservoirs and 
also includes parking brake chambers connected for 
receiving the selected air from the storage reservoirs. 
Other advantages and novel features of this invention 

will become apparent from the following detailed de 
scription of the invention when considered in conjunc 
tion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings wherein like parts are marked alike: 
FIG. 1 diagrammatically illustrates a prior art tandem 

axle vehicle brake system utilizing one service reservoir 
communicating air with the service brake chambers and 
one parking reservoir, communicating air with the 
parking brake chambers; 
FIG. 2 diagrammatically illustrates a prior art tandem 

axle vehicle brake system utilizing two service reser 
voirs each communicating air to some of the service 
brake chambers and one parking reservoir communicat 
ing air to all the parking brake chambers; 
FIG. 3 diagrammatically illustrates the novel tandem 

axle vehicle brake system of this invention utilizing two 
reservoirs, each communicating air with some of the 
service brake chambers and with all of the parking 
brake chambers; 

FIG. 4 diagrammatically illustrates an alternative 
valve portion of the system of FIG. 3; and 
FIG. 5 diagrammatically illustrates another alterna 

tive valve portion of the system of FIG. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings, it can be seem from 
the diagram of FIG. 1 that a prior art brake system 
includes an air receiving portion 10, a valve portion 12, 
a storage portion 14 and a brake portion 16. Storage 
portion 14 includes a single service reservoir 18 for 
providing a source of pressurized air through appropri 
ate valve portion 12 to all the service brake chambers 20 
and a single parking reservoir 23 for providing pressur 
ized air to all the parking brake chambers 22. FIG. 2 
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illustrates another prior art brake system including air 
receiving portion 10a, valve portion 13, storage portion 
15 and brake portion 16a. Storage portion 15 includes 
service reservoirs 24, 26, each providing a source of air 
through appropriate valve portion 13 for operating 
some of the service brake chambers 20a and a single 
parking reservoir 23a for providing pressurized air to all 
the parking brake chambers 22a. 
The novel brake system of this invention, as illus 

trated in FIG. 3 preferably for mounting on a multi or 
tendem axle trailer of a tractor-trailer combination, 
includes an air receiving portion 10b, a valve portion 17, 
a storage portion 19 and a brake portion 16b. Storage 
portion 19 includes reservoirs 28, 30. Reservoir 28 pro-' 
vides a source of air through appropriate valve portion 
17 for operating some of the service brake chambers 20b 
on one of the tandem axles 120 and also for providing 
pressurized air to all the parking brake chambers 22 b. 
Reservoir 30 provides a source of air through appropri 
ate valve portion 17 for operating others of the service 
brake chambers 20b on the other of the tandem axles 
220 and also for providing pressurized air to all the 
parking brake chambers 22b on each axle. It can be seen 
from the foregoing and by referring to the drawings 
that the valve portions and the storage portions of 25 
FIGS. 1, 2 and 3 differ for controlling the air in each 
system between the air receiving and brake portions. 
More particularly now, FIG. 3 includes air receiving 

portion 10!: including means such as gladhand connec 
tors 32, 34 for receiving air from a supply source such as 
a tractor of a well known tractor-trailer combination 
and designated 36 in the diagram. Trailer gladhand 
connectors 32, 34 typically connect with tractor glad 
hand connectors 38, 40, respectively, at the tractor 
trailer interface as is well known. First connector 32 can 
be connected for receiving supply or emergency air 
from tractor 36 and second connector 34 can be con 
nected for receiving control or service air from the 
tractor. Typically, the supply air is the air which passes 
through storage portion 19 and valve portion 17 and is 
eventually communicated to the service and parking 
brake chambers 20b, 22b, respectively, whereas the 
control air is generally communicated to the valve por 
tion for operating on some of the brake operating valves 
therein. However, supply air is sometimes used for 
operating on the brake operating valves as well as being 
communicated to the brake chambers. 

Valve portion 17 is connected to air receiving portion 
10b due to conduit 42 connected to ?rst glandhand 
connector 32. Conduit 44 conducts air from conduit 42 
to a pressure guarding means in valve portion 17 such as 
pressure protection valve 46 for permitting air above a 
predetermined pressure to pass therethrough. Air pass 
ing through valve 46 is conducted to branch conduits 
48, 50 via conduit 52. A ?rst plurality of like valve 
means such as ?rst and second unidirectional or one 
way check valves 54, 56 are separated for indepen 
dently receiving air from air receiving portion 10b, for 
operating on the air received and for securing the air 
operated on from returning to the air receiving portion. 
Thus, due to the use of unidirectional valves 54, 56, 
once air passes therethrough, it is precluded from re 
turning to the air receiving portion from the valve por 
tion. 

Storage portion 19 is connected to valve portion 17 
and includes a plurality of storage means such as ?rst 
and second storage reservoirs 28, 30 separated for inde 
pendently receiving air from valves 54, 56, respectively, 
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4 
and for storing the air received. This is accomplished 
due to conduits 62, 64, conducting air to conduits 58, 60, 
respectively, which in turn conduct air to reservoirs 28, 
30, respectively. Storage portion 19 may include sepa 
rate storage tanks or reservoirs 28, 30 as shown, or may 
include a single tank divided to include separate reser 
voirs therein. 
A second plurality of like valve means, such as third 

and fourth unidirectional or one way check valves 66, 
68, corresponding to valves 54, 56, are separated in the 
valve portion and are cooperatingly connected to stor 
age reservoirs 28, 30, respectively, for selecting air from 
either of the reservoirs, for independently operating on 
the selected air, for securing the selected air from re 
turning to its respective storage reservoir and for secur 
ing the selected air from passing to another of the stor 
age reservoirs. This is accomplished due to conduits 58, 
60 conducting air from reservoirs 28, 30, respectively. 
Air is further conducted from conduits 58, 60 to con 
duits 62, 64, respectively, and thus to valve 66, 68, re 
spectively. 

Brake portion 16b includes service brake chambers 
20b, some of which are represented as mounted on axle 
120 of a tendem axle trailer and connected for receiving 
air from storage reservoir 28 and others of which are 
represented as mounted on axle 220 of a tandem axle 
trailer and connected for receiving air from reservoir 
30. This is accomplished due to conduits 70, 71, 73 
connecting a ?rst brake operating valve 72 with some of 
the service brake chambers 20b. Valve 72 is preferably 
a skid control type valve, well known in the art, con 
nected to receive air from reservoir 28 which air is 
eventually communicated to some of the service brake 
chambers 20b via conduits 70, 71, 73 and also connected 
to receive control air from second gladhand connector 
34 via conduits 74, 76, for assisting in operating the 
valve. Others of the service brake chambers 20b are 
connected for receiving air from storage reservoir 30. 
This is accomplished due to conduits 78, 77, 79 connect 
ing a second brake operating valve 80 with the other 
service brake chambers 20b. Valve 80 is preferably a 
skid control type valve, similar to valve 72, well known 
in the art, connected for receiving air from reservoir 30 
which air is eventually communicated to the other ser 
vice brake chambers 20b via conduits 78, 77, 79 and also 
connected to receive control air from second gladhand 
connector 34 via conduits 74, 82, for assisting in operat 
ing the valve. 
The brake portion also includes parking brake cham 

bers 22b some of which are represented as mounted on 
axle 120 of a tandem axle trailer and others of which are 
represented as mounted on axle 220 of a tandem axle 
trailer and connected for receiving the air selected by 
either of valves 66, 68, from either of the storage reser 
voirs 28, 30, respectively. This is accomplished due to 
conduit 84 and branch conduits 86, 88 connecting third 
brake operating valve 90 with all of the parking brake 
chambers 22d. Valve 90 is preferably an amplifying 
relay valve, well known in the art, connected to receive 
the selected air from either storage reservoir 28, 30, by 
check valves 66, 68, respectively, which air is eventu 
ally communicated to valve 90 via conduits 104, 106, 
102. Valve 90 may be connected to receive control air 
from second gladhand connector 34 via conduits 74, 92 
for assisting in operating the valve. However, valve 90 
is connected to receive supply air from ?rst gladhand 
connector 32 via conduits 42, 94 for assisting in operat~ 
ing the valve. 
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Still further, ?fth valve means such as unidirectional 
or one way check valve 96, corresponding to the ?rst, 
second, third and fourth check valves 54, 56, 66, and 68, 
respectively, may be connected between air receiving 
portion 10b and brake portion 16b for permitting air to 
bypass pressure protection valve 46 and for conducting 
air from gladhand connector 32 to valve 90. This is 
accomplished due to conduit 98 connected to conduit 
42 and conduits 100, 102, interconnecting valves 96 and 
90. 

Alternatively, FIG. 4 illustrates that valve portion 17 
of FIG. 3 may include pressure protection valve 46a in 
addition to pressure protection valve 46. Thus, air is 
conducted to separate storage reservoirs 28, 30 through 
separate pressure protection valves 46, 46a, respec 
tively. Air from conduit 42 passes through conduit 44 to 
pressure protection valve 46, through conduit 48 to 
check valve 54, thence to reservoir 28. Also, air from 
conduit 42 passes through conduit 44a to pressure pro 
tection valve 46a, through conduit 50 to check valve 56, 
thence to reservoir 30. 

Alternatively, FIG. 5 illustrates that third and fourth 
check valves 66, 68 may be replaced by two way check 
valve 105 in valve portion 17 for interconnecting stor 
age reservoirs 28, 30 and parking brakes 22b via valve 
90 and appropriate conduits. This is accomplished due 
to two way check valve 105 connected for communica 
tion with storage reservoir 28 via conduits 58, 62 and 
connected for communication with valve 90 via conduit 
102. Also check valve 105 may be connected for com 
munication with storage ‘reservoir 30 via conduits 60, 64 
and connected for communication with valve 90 via 
conduit 102. Thus, valve 105 is oooperatingly con 
nected to the separated storage reservoirs 28, 30 for 
selecting air from one of those storage reservoirs and 
for securing the selected air from passing to another of 
the storage reservoirs. 

OPERATION 

In operation, as illustrated in FIG. 3, trailer gladhand 
collectors 32, 34 are connected to tractor connectors 38, 
40 respectively to receive air from tractor 36. Supply air 
above a predetermined minimum pressure communi 
cates through conduits 42, 44 and opens valve 46 to 
conduit 52. That air then separates through conduits 48, 
50 and passes through check valves 54, 56, respectively, 
which secure that air from returning to the receiving 
portion of the system. Once the air is secured by the 
check valves, it can communicate with storage reser 
voirs 28, 30 via conduits 58, 60, respectively. Air in the 
storage reservoir 28 is available for being communi 
cated to some of the service brake chambers 20b via 
skid control valve 72 and conduits 70, 71 and 73. Air in 
storage reservoir 30 is available for being communi 
cated to others of the service brake chambers 20b via 
skid control valve 80 and conduits 78, 77 and 79. Also 
air of greater pressure in either of storage reservoirs 28, 
30 may be selected by either of check valves 66, 68, 
respectively, and thence communicated to valve 90 for 
eventual availability to all of the parking brake cham 
bers 22b via conduits 84, 86, 88. Thus, for example, if 
pressure in reservoir 28 is greater than pressure in reser 
voir 30, air will be selected from reservoir 28 by valve 
66, secured from returning to reservoir 28, and secured 
from passing through valve 68 to reservoir 30 due to the 
known functional characteristics of valves 66, 68. Con 
versely, if pressure in reservoir 30 is greater than pres 
sure in reservoir 28, air will be selected from reservoir 
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30 by valve 68, secured from returning to reservoir 30 
and secured from passing through valve 66 to reservoir 
28, as stated before, due to the known functional char 
acteristics of valves 66, 68. 
As previously discussed, FIG. 5 illustrates that third 

and fourth check valves 66, 68 may be alternatively 
replaced by a single two-way check valve 105. The 
function of this two-way check valve is similar to the 
two one-way check valves 66, 68 but does not represent 
the preferred embodiment. For example, if pressure in 
reservoir 28 is greater than pressure in reservoir 30, air 
will be selected from reservoir 28 by valve 105 and may 
be communicated to valve 90 via conduit 102. The 
selected air is not secured from returning to storage 
reservoir 28 as when one-way check valve 66 is used 
but is secured from passing to storage reservoir 30 due 
to the well known functional characteristics of valve 
105. Conversely, if pressure in reservoir 30 is greater 
than pressure in reservoir 28, air will be selected from 
reservoir 30 by valve 105 and may be communicated to 
valve 90 via conduit 102. The selected air is not secured 
from returning to storage reservoir 30 as when one-way 
check valve 68 is used but is secured from passing to 
storage reservoir 28 due to the known functional char 
acteristics of valve 105. Thus, it can be seen that for 
example, in the event of loss of air pressure in the ser 
vice system including storage reservoir 28 and some of 
the service brake chambers, at least partial braking 
would be available to others of the service brake cham 
bers through that part of the service system including 
storage reservoir 30. Further, in the event of loss of air 
pressure in storage reservoir 28 there would also still be 
some air pressure communication with the parking 
brake chambers due to their communication with stor 
age reservoir 30 to prevent automatic application of the 
parking brakes. Or, for example, in the event of loss of 
air pressure in the service system including storage 
reservoir 30 and some of the service brake chambers, at 
least partial braking would be available to others of the 
service brake chambers through that part of the service 
system including storage reservoir 28. Further, in the 
event of loss of air pressure in the storage reservoir 30 
there would also still be some air pressure communica 
tion with the parking brake chambers due to their com 
munication with storage reservoir 28 to prevent auto 
matic application of the parking brakes. 
The advantage of adding check valve 96 is that it 

interconnects supply air received at gladhand connec 
tor 32 with valve 90 by bypassing pressure protection 
valve 46 and either check valves 54, 56, 66 and 68 as 
shown in FIG. 3, or check valves 54, 56 and 105 as 
shown in FIG. 5. For example, in the event of a failure 
which depletes air pressure in any one or both of the 
storage reservoirs, for example, reservoir 28, pressure 
protection valve 46 will function to limit the reduction 
of pressure in supply line conduit 42 to a ?xed value 
which may be arbitrarily established at 47 psi. Also if 
the predetermined minimum opening pressure of valve 
46 is 50 psi, then supply line pressure will be insufficient 
to pass air through valve 46, and, even if air did pass 
through valve 46, it would go to atmosphere through 
the failed portion of the system since the air would seek 
the path of least resistance, or lower pressure. Eventu 
ally, cycling of skid control valve 80 can reduce and 
deplete pressure in reservoir 30. Thus, it would be possi 
ble under these conditions for the pressure in both reser 
voirs 28 and 30 to approach 0 psi despite the existence of 
usable pressure in supply line conduit 47 at 47 psi. The 
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addition of check valve 96 will permit the 47 psi supply 
line pressure to have access to amplifying relay valve 90 
thus making needed pressure available to release the 
parking brakes thus providing some braking capability 
to the vehicle. 
The addition of pressure protection valve 46a, FIG. 

4, is advantageous since pressure protection valves 46, 
46a, although theoretically having the same opening 
pressure, e.g. 50 psi, do not open at exactly the same 
pressure. More realistically, one of the valves may open 
at a lower pressure, for example 49.5 psi, and the other 
may open at a higher pressure, for example 49.6 psi. 
Therefore, adding valve 46a may increase the reliability 
of the system against failure by 50 percent. For example, 
in the event failure due to loss of air pressure in that 
portion of the system including reservoir 28 with the 
portion of the system including reservoir 30 remaining 
intact and in the event that valve 46 has the higher 
opening pressure requirement, air from supply line 42 
will pass through valve 46a having the lower opening 
pressure requirement since the air will seek the path of 
least resistance. Thus, air from supply line 42 will re 
plenish that portion of the system including the intact 
reservoir 30. Of course, if under the above circum 
stances, valve 46a has the higher opening pressure re 
quirement, air from supply line 42 will pass through 
valve 46 and eventually to atmosphere through the 
failed portion of the system. However, supply air access 
to the separate reservoirs through pressure protection 
valves 46, 46a, may increase the reliability of the sys 
tern. 
Even in the two pressure protection valve system of 

FIG. 4, it would be advantageous to maintain check 
valve 96 interconnecting supply air conduit 42 and 
valve 90. For example, in the event of a failure which 
depletes air pressure in any one or both of the storage 
reservoirs, for example reservoir 28, pressure protection 
valves 46, 46a will function to limit the reduction of 
pressure in supply conduit 42 to a ?xed value which 
may be arbitrarily established at 47 psi. Also, if the 
predetermined minimum opening pressures of valves 
46, 46a are greater than 47 psi then supply line pressure 
will be suf?cient to pass air through the pressure protec 
tion valves, and even if it did pass through, for example 
valve 46a due to that valve having the lower opening 
pressure requirement, and did pass to the intact portion 
of the system including reservoir 30, eventually cycling 
of the skid control valve 80 could reduce and deplete 
the pressure in reservoir 30. Thus it would be possible 
under these conditions for the pressure in both reser 
voirs 28 and 30 to approach 0 psi despite the existence of 
usable pressure in supply line conduit 42 and 47 psi. The 
addition of check valve 96 will permit the 47 psi pres 
sure to have access to the amplifying relay valve 90 
bypassing pressure protection valves 46, 46a making 
needed pressure available to release the parking brakes 
for providing some braking capability of the vehicle. 
The foregoing has described a service and parking 

brake system ofering more than single service reservoir 
capability to provide at least partial service braking in 
the event of failure in one of‘ the service systems and 
also ofering more than single parking reservoir capabil 
ity so that, in the event of failure in one of the parking 
reservoirs, there would still be air pressure communica 
tion with the parking brakes to prevent the undesirable 
automatic application of the parking brakes. 

Obviously, other modi?cations and variations of the 
present invention are possible in the light of the above 
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teachings. It is therefore understood that within the 
scope of the appended claims the invention may be 
practiced otherwise than as speci?cally described. 
What is claimed is: 
[1. A vehicle brake system comprising: 
an air receiving portion including means for receiving 

air from a supply source; 
a valve portion connected to the air receiving portion 

including a ?rst plurality of one-way check valve 
means separated for independently operating on 
the air received and for securing the air operated 
on from returning to the receiving portion; 

a storage portion connected to the valve portion 
including a plurality of storage means separated for 
independently receiving the air from the ?rst sepa 
rated valve means, respectively, and for storing the 
air received; 

a second plurality of one-way check valve means, 
corresponding to the ?rst valve means, separated in 
the valve portion and cooperatingly connected to 
the separated storage means, respectively, for se 
lecting air from one of the storage means, for inde 
pendently operating on the selected air, for secur 
ing the selected air from returning to its respective 
storage means and for further securing the selected 
air from paassing to another of the storage means; 
and 

a brake portion including service brake means con 
nected for receiving air from the storage means and 
also including parking brake means connected for 
receiving the selected air from the storage means] 

[2. The system of claim 1, and further including: 
pressure regulating valve means in the valve portion 

connected between the air receiving portion and 
the storage portion for permitting air above a pre 
determined pressure to pass therethrough] 

[3. The system of claim 2, and further including: 
brake operating valve means in the valve portion 

connected for receiving the selected air and for 
supplying the selected air to the parking brake 
means] 

4. A vehicle brake system comprising: 
an air receiving portion including means for receiving 

air from a supply source; 
a valve portion connected to the air receiving portion 

including a ?rst plurality of like valve means sepa 
rated for independently operating on the air re 
ceived and for securing the air operated on from 
returning to the receiving portion; 

a storage portion connected to the valve portion 
including a plurality of storage means separated for 
independently receiving the air from the ?rst sepa 
rated valve means, respectively, and for storing the 
air received; 

a second plurality of like valve means, corresponding 
to the ?rst valve means, separated in the valve 
portion and cooperatingly connected to the sepa 
rated storage means, respectively, for selecting air 
from one of the storage means, for independently 
operating on the selected air, for securing the se 
lected air from returning to its respective storage 
means and for further securing the selected air 
from passing to another of the storage means; 

a brake portion including service brake means con 
nected for receiving air from the storage means and 
also including parking brake means connected for 
receiving the selected air from the storage means; 
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pressure regulating valve means in the valve portion 
connected between the air receiving portion and 
the storage portion ofr permitting air above a pre 
determined pressure to pass therethrough; 

brake operating valve means in the valve portion 
connected for receiving the selected air and for 
supplying the selected air to the parking brake 
means; and 

further valve means in the valve portion correspond 
ing to the like valve means connected between the 
air receiving portion and the brake operating valve 
means bypassing the pressure regulating valve 
means. 

[5. A towed vehicle brake system comprising: 
an air receiving portion including means for receiving 

air from a supply source; 
a valve portion connected to the air receiving portion 

including a plurality of one-way check valve means 
separated for independently operating on the air 
received and for securing the air operated on from 
returning to the receiving portion; 

a storage portion connected to the valve portion 
including a plurality of storage means separated for 
independently receiving the air from the ?rst sepa 
rated valve means, respectively, and for storing the 
air received; 

other one-way check valve means in the valve por 
tion cooperatingly connected to the separated stor 
age means for selecting air from one of the storage 
means and for securing the selected air from pass 
ing to another of the storage means; and 

a brake portion including service brake means con 
nected for receiving air from the storage means and 
also including parking brake means connected for 
receiving the selected air from the storage means] 

[6. The system of claim 5, and further including: 
pressure regulating valve means in the valve portion 
connected between the air receiving portion and 
the storage portion for permitting air above a pre 
determined pressure to pass therethrough.] 

[7. The system of claim 6, and further including: 
brake operating valve means in the valve portion 

connected for receiving the selected air and for 
supplying the selected air to the parking brake 
means] 

8. A towed vehicle brake system comprising: 
an air receiving portion including means for receiving 

air from a supply source; 
a valve portion connected to the air receiving portion 

including a plurality of like valve means separated 
for independently operating on the air received and 
for securing the air operated on from returning to 
the receiving portion: 

a storage portion connected to the valve portion 
including a plurality of storage means separated for 
independently receiving the air from the ?rst sepa 
rated valve means, respectively, and for storing the 
air received; 

other valve means in the valve portion cooperatingly 
connected to the separated storage means for se 
lecting air from one of the storage means and for 
securing the selected air from passing to another of 
the storage means; 

a brake portion including service brake means con 
nected for receiving air from the storage means and 
also including parking brake means connected for 
receiving the selected air from the storage means; 
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10 
pressure regulating valve means in the valve portion 

connected between the air receiving portion and 
the storage portion for permitting air above a pre 
determined pressure to pass therethrough; 

brake operating valve means in the valve portion 
connected for receiving the selected air and for 
supplying the selected air to the parking brake 
means; and 

further valve means in the valve portion correspond 
ing to the like valve means connected between the 
air receiving portion and the brake operating valve 
means bypassing the pressure regulating valve 
means. 

[9. A vehicle brake system comprising: 
an air receiving portion including means for receiving 

air from a supply source; 
a valve portion connected to the air receiving portion 

including a ?rst plurality of one-way check valve 
means separated for independently operating on 
the air received and for securing the air operated 
on from returning to the receiving portion; 

a storage portion connected to the valve portion 
including a plurality of storage means separated for 
independently receiving the air from the ?rst sepa 
rated valve means, respectively, and for storing the 
air received; 

a second plurality of one-way check valve means, 
corresponding to the ?rst valve means, separated in 
the valve portion and cooperatingly connected to 
the separated storage means, respectively, for se 
lecting air from one of the storage means, for inde 
pendently operating on the selected air, for secur 
ing the selected air from returning to its respective 
storage means and for further securing the selected 
air from passing to another of the storage means; 
and 

a brake portion including service brake means, ones 
of the service brake means connected for receiving 
air from one of the storage means, another of the 
service brake means connected for receiving air 
from another of the storage means and also includ 
ing parking brake means connected for receiving 
the selected air from the storage means] 

[10. A vehicle brake system comprising: 
an air receiving portion including ?rst and second 
means for receiving air from a supply source; 

a valve portion connected to the air receiving portion 
including ?rst and second one-way check valve 
means separately connected for unidirectionally 
passing air there-through from the ?rst ar receiving 
means; 

a storage portion connected to the valve portion 
including ?rst and second storage means separately 
connected for receiving air from the ?rst and sec 
ond valve means, respectively, and for storing the 
air received; 

third and fourth one-way check valve means, corre 
sponding to the ?rst and second valve means, sepa 
rately and cooperatingly connected to the ?rst and 
second storage means, respectively, for selecting 
air from one of the storage means, for unidrection 
ally passing the selected air there-through, for se 
curing the selected air from returning to its respec 
tive storage means and for further securing the 
selected air from passing to the other of the storage 
means; and 

a brake portion including service brake means, ones 
of the service brake means connected for receiving 
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air from the ?rst storage means, others of the ser 
vice brake means connected for receiving air from 
the second storage means and also including park 
ing brake means connected for receiving the se 
lected air from the storage means] 

[11. The system of claim 10, and further including: 
pressure regulating valve means in the valve portion 
connected between the ?rst means for receiving ar 
and the storage portion for permitting air above a 
predetermined pressure to pass therethrough] 

[12. The system of claim 11, and further including: 
brake operating valve means in the valve portion 

connected for receiving the selected air and for 
supplying the selected air to the parking brake 
means] 

13. A vehicle brake system comprising: 
an air receiving portion including ?rst and second 
means for receiving air from a supply source; 

a valve portion connected to the air receiving portion 
including ?rst and second like valve means sepa 
rately connected for unidirectionally passing air 
therethough from the ?rst air receiving means; 

a storage portion connected to the valve portion 
including ?rst and second storage means separately 
connected for receiving air from the ?rst and sec 
ond like valve means, respectively, and for storing 
the air received; 

third and fourth like valve means, corresonding to the 
?rst and second valve means, separately and coop 
eratingly connected to the ?rst and second storage 
means, respectively, for selecting air from one of 
the storage means, for unidirectionally passing the 
selected air therethrough, for securing the selected 
air from returning to its respective storage means 
and for further securing the selected air from pass 
ing to the other of the storage means; 

a brake portion including service brake means, ones 
of the service brake means connected for receiving 
air from the ?rst storage means, others of the ser 
vice brake means connected for receiving air from 
the second storage means and also including park 
ing brake means connected for receiving the se 
lected air from the storage means; 

pressure regulating valve means in the valve portion 
connected between the ?rst means for receiving air 
and the storage portion for permitting air above a 
predetermined pressure to pass therethrough; 

brake operating valve means in the valve portion 
connected for receiving the selected air and for 
supplying the selected air to the parking brake 
means; and 

?fth valve means in the valve portion corresponding 
to the like valve means connected between the ?rst 
means for receiving air and the brake operating 
valve means bypassing the pressure regulating 
valve means. 

[14. A towed vehicle brake system comprising: 
an air receiving portion including ?rst and second 
means for receiving air from a supply source; 

a valve portion connected to the air receiving portion 
including ?rst and second one-way check valve 
means separately connected for unidirectionally 
passing air therethrough from the ?rst air receiving 
means; 

a storage portion connected to the valve portion 
including ?rst and second storage means separately 
connected for receiving air from the ?rst and sec 
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ond valve means, respectively, and for storing the 
air received; 

other one-way check valve means in the valve port 
iion cooperatingly connected to the ?rst and sec 
ond storage means for selecting air from one of the 
storage means and for securing the selected air 
from passing to the other of the storage means; and 

a brake portion including service brake means, ones 
of the srvice brake means connected for receiving 
air from the ?rst storage means, others of the ser 
vice brake means connected for receiving air from 
the second storage means and also including park 
ing brake means connected for receiving the se 
lected air from the storage means] 

[15. The system of claim 14, and further including: 
pressure regulating valve means in the valve portion 
connected between the ?rst air receiving means 
and the ?rst and second storage means for permit 
ting air above a predetermined pressure to pass 
therethrough] 

[16. The system of claim 15, and further including: 
brake operating valve means in the valve portion 

connected for receiving the selected air and for 
supplying the selected air to the parking brake 
means] 

17. A towed vehicle brake system comprising: 
an air receiving portion including ?rst and second 
means for receiving air from a supply source; 

a valve portion connected to the air receiving portion 
including ?rst and second like valve means sepa 
rately connected for unidirectionally passing air 

' ‘therethrough from the ?rst air receiving means; 
a storage portion connected to the valve portion 

including ?rst and second storage means separately 
connected for receiving air from the ?rst and sec 
ond like valve means, respectively, and for storin 
the air received; : 

other valve means in the valve portion cooperatingly 
connected to the ?rst and second storage means for 
selecting air from one of the storage means and for 
securing the selected air from passing to the other 
of the storage means; 

a brake portion including service brake means, ones 
of the srvice brake means connected for receiving 
air from the ?rst storage means, others of the ser 
vice brake means connected for receiving air from 
the second storage means and also including park 
ing brake means connected for receiving the se 
lected air from the storage means; 

pressure regulating valve means in the valve portion 
connected between the ?rst air receiving means 
and the ?rst and second storage means for permit 
ting air above a predetermined pressure to pass 
therethrough; 

brake operating valve means in the valve portion 
connected for receiving the selected air and for 
supplying the selected air to the parking brake 
means; and 

further valve means in the valve portion correspond 
ing to the like valve means connected between the 
?rst means for receiving air and the brake operat 
ing valve means bypassing the pressure regulating 
valve means. 

[18. A vehicle service and parking brake system 
comprising: 

?rst and second air receiving means for receiving air 
from a supply source; 
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?rst and second air storage means connected for re 
ceiving air from the ?rst air receiving means; 

?rst and second unidirectional valve means con 
nected to the ?rst air receiving means for permit 
ting air to pass therethrough to the ?rst and second 
storage means, respectively; 

?rst and second brake operating valve means con 
nected for receiving air from the ?rst and second 
storage means, respectively, and for supplying air 
from the storage means to the service brake means, 

third and fourth unidirectional valve means con 
nected to the ?rst and second storage means, re 
spectively, cooperating for selecting air from one 
of the storage means and for securing the selected 
air from passing to the other of the storage means; 
and 

third brake operating valve means connected for 
receiving the selected air, and for supplying the 
selected air to the parking brakes] 

[19. A vehicle service and parking brake system 
comprising: 

?rst and second air receiving means for receiving air 
from a supply source; 

?rst and second air storage means connected for re 
ceiving air from the ?rst air receiving means; 

pressure regulating valve means connected between 
the ?rst air receiving means and the ?rst and sec 
ond air storage means for permitting air above a 
predetermined pressure to pass therethrough; 

?rst and second unidirectional valve means con 
nected to the ?rst air receiving means for permit 
ting air to pass therethrough to the ?rst and second 
storage means, respectively; 

?rst and second brake operating valve means con 
nected for receiving air from the ?rst and second 
storage means, respectively, for receiving air from 
the second air receiving means and for supplying 
air from the storage means to the service brake 
means; 

third and fourth unidirectional valve means con 
nected to the ?rst and second storage means, re 
spectively, cooperating for selecting air from one 
of the storage means and for securing the selected 
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air from passing to the other of the storage means; 
and 

third brake operating valve means connected for 
receiving the selected air and for supplying the 
selected air to the parking brake means] 

[20. The system of claim 19, and further including: 
?fth unidirectional valve means in the valve portion 

connected for passing air therethrough from the 
?rst air receiving means to the third brake operat 
ing valve means bypassing the pressure regulating 
valve means] 

2]. A vehicle service and parking brake system compris 
mg: 
?rst and second air receiving means ?rr receiving air 
from a supply source; ‘ 

?rst and second air storage means connected for receiv- ‘ 
ing air from the ?rst air receiving means; 

pressure regulating valve means connected between the 
?rst air receiving means and the ?rst and second air 
storage means for permitting air above a predeter 
mined pressure to pass therethrough: 

?rst and second unidirectional valve means connected to 
the ?rst air receiving means for permitting air to pass 
therethrough to the ?rst and second storage means, 
respectively; 

?rst and second brake operating valve means connected 
for receiving air from the ?rst and second storage 
means, respectively, ?rr receiving air from the second 
air receiving means and for supplying air from the 
storage means to the service brake means; 

third and fourth unidirectional valve means connected to 
the ?rst and second storage means. respectivebr. coop’ 
crating/or selecting air from one of the storage means 
and for securing the selected air from passing to the 
other of the storage means; . 

third brake operating valve means connected for receiv 
ing the selected air and for supplying the selected air 
to the parking brake means; and 

?fth unidirectional valve means in the valve portion 
connected for passing air therethrough from the ?rst 
air receiving means to the third brake operating valve 
means bypassing the pressure regulating valve means. 

i i I i i 


