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57 ABSTRACT 

A three way check valve for a vehicle fluid pressure 
braking system includes a housing having first, second 
and third inlet ports and an outlet port. A pair of shut 
tles are slidably mounted in the housing, and are respon 
sive to variations in the fluid pressure at the first, second 
and third inlet ports to communicate the inlet port hav 
ing the highest pressure level to the outlet port, and to 
terminate communication through the other inlet ports 
to prevent back-flowing from one inlet port to the other 
inlet port. 

3 Claims, 5 Drawing Figures 
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1. 

THREE WAY CHECK VALVE 

This invention relates to a three way check valve for 
a vehicle fluid pressure braking system. 

Fluid pressure braking systems, particularly those 
used on articulated vehicles, often must generate a sin 
gle pressure signal which represents the higher of any of 
three or more input signals. For example, the service 
brake application on the trailer portion of a tractor 
trailer vehicle is effected by using the higher of the 
pressures generated by the dual foot valve of the vehi 
cle or by the trailer hand control valve. In existing prior 
art systems, the three sources are routed through two 
double check valves connected in series, as will herein 
after be described, to prevent "back-flowing' of air 
from one source to another. Federal regulations require 
that each of the sources of fluid pressure be isolated 
from one another, so that the check valves must not 
only select one of the fluid pressure sources for connec 
tion to the outlet, but must also prevent the flow offluid 
pressure from one source to another. 
The device disclosed herein selects the highest pres 

sure level from three sources of fluid pressure and deliv 
ers the highest pressure level to a common outlet, while 
preventing back-flowing of fluid pressure from any 
source to any other source. Accordingly, the two dou 
ble check valves used in prior art systems are replaced 
oy a single three way check valve and the necessary 
piping, fittings, etc., necessary to interconnect the dou 
ble check valves are eliminated. This not only saves 
costs, but eliminates potential leak-points in the air 
brake system. Although a three way check valve is 
disclosed herein, it will be noted that, by adding inlet 
ports and shuttles to the device disclosed herein, any 
number of sources may be used and the higher of these 
sources be communicated to the outlet ports. 
These and other advantages of the invention will 

become apparent from the following description with 
reference to the accompanying drawings, in which: 

FIG. 1 is a schematic illustration of an existing prior 
art braking system; 

FIG. 2 is a schematic illustration similar to FIG. 1 but 
illustrating an air brake system with the three way 
check valve made pursuant to the teachings of the pres 
ent invention installed therein; and 

FIGS. 3a, 3b and 3b each illustrate a three way check 
valve made pursuant to the teachings of the present 
invention which is installed in the system illustrated in 
FIG. 2, the three views of FIG. 3 illustrating the vari 
ous components of the check valve in the positions 
which they assume when each of the inlet ports is in 
turn communicated to the outlet port. 

Referring now to the drawings, the conventional 
braking system generally indicated by the numeral 10 in 
FIG. 1 includes a conventional dual foot valve 12 
which is actuated to effect a brake application. When 
the valve 12 is actuated, isolated outlet ports 14 and 16 
are communicated to corresponding isolated inlet ports 
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15, 17. It should be noted, of course, that the system of 60 
FIG. 1 is a simplified system and that the inlet ports 15, 
17 and outlet ports 14, 16 are also connected to other 
components of the fluid pressure braking system besides 
those illustrated in FIG. 1. The inlets 15, 17 of the valve 
12 are connected to isolated fluid pressure sources 18, 
20. A trailer hand brake control valve generally indi 
cated by the numeral 22 is actuated to connect an inlet 
port 23, which is connected to one of the pressure 
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sources 18 or 20, to the outlet port 24 thereof. Outlet 
port 14 and outlet port 24 are connected to correspond 
ing inlets of a double check valve 26. The outlet of 
double check valve 26 is connected to one of the inlets 
of another double check valve 28, the other inlet of 
which is communicated to the outlet port 16 of the dual 
brake valve 12. The outlet of check valve 28 is con 
nected through a tractor protection valve (not shown) 
to the trailer brake control line. It will be noted that the 
system illustrated in FIG. 1 requires the two double 
check valves 26, 28, and a pressure line generally indi 
cated by the numeral 30 which interconnects the check 
valves 26, 28. Of course, the necessary fittings, cou 
plings, and connections are also necessary. 
The system illustrated in FIG. 2 is substantially the 

same as the system illustrated in FIG. 1, except that the 
double check valves 26, 28, and the pressure line 30 
interconnecting them, have been replaced by a three 
way check valve generally indicated by the numeral 32. 
Referring now to FIGS. 3a-3c, the check valve 32 
includes a housing 34 defining a bore 36therewithin. An 
inlet port 38 communicates the bore 36 with the outlet 
port 24 of the hand control valve 22; another inlet port 
40 communicates the bore 36 with the outlet port 14 in 
the dual brake valve 12; and a third inlet port 42 com 
municates the bore 36 with the outlet port 16 of the dual 
brake valve 12. 
A pair of shuttle members 44, 46 are slidably mounted 

in the bore 36 and are arranged to be coaxial with one 
another and with the bore 36. The contiguous ends 48, 
50 of the shuttle members 44, 46 cooperate with one 
another to define a pressure chamber 52 therebetween 
which is communicated to the inlet port 40. The oppo 
site end 54 of the shuttle member 46 cooperates with the 
corresponding end of the bore 36 to define a pressure 
chamber 55 therebetween which is communicated to 
the inlet port 38. Similarly, the opposite end 56 of the 
shuttle member 44 cooperates with the corresponding 
end of the bore 36 to define a pressure chamber 58 
therebetween which communicates with the inlet port 
42. 
The three way check valve 32 further includes an 

outlet port 60 which is communicated with the afore 
mentioned tractor protection valve and to the trailer 
service brake control line (not shown). A passage gener 
ally indicated by the numeral 62 communicates the 
outlet port 60 with each of the chambers 52, 55, and 58 
and includes a first branch 64 communicating the outlet 
port 60 with the chamber 58, a second branch 66 com 
municating the outlet port 60 with the chamber 55, and 
a third branch 68 which extends through the shuttle 
member 46 to communicate the third chamber 52 with 
the branch 66 of passage 62 and thereby to the outlet 
port 60. The ends 54, 56 of the shuttle members 44, 46 
are provided with seals 70, 72 which are adapted to 
circumscribe the corresponding ports 38, 42 when the 
shuttles are urged thereagainst as will be described 
hereinafter. The shuttle 44 is also provided with a seal 
74 which is adapted to circumscribe the entrance to the 
branch 68 of the passage 62 when the shuttle 46 is urged 
against the seal 68, as will be described hereinafter. The 
conventional O-ring seals 76, 78 seal the shuttle mem 
bers 44, 46 to the wall of the bore 36 in a conventional 
manner so that the shuttle members isolate each of the 
ports 38, 40 and 42 from one another through the bore 
36. 

In operation, FIG. 3a illustrates the positions of the 
shuttle members 44, 46 when the pressure at inlet port 
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38 exceeds the pressure level at either the inlet port 40 
or the inlet port 42. Because the pressure level in cham 
ber 55 urging the shuttle members to the left viewing 
FIG.3a is greater than the pressure level in chamber 58 
opposing that movement, the shuttle member 46 is 
urged into sealing engagement with the shuttle member 
44 so that the annular valve member 74 closes commu 
nication through the branch 68, and the shuttle member 
44 is urged so that its sealing member 72 is sealingly 
engaged with port 42 to thereby terminate communica 
tion into the chamber 58. Accordingly, the branch 66 of 
passage 62 communicates the chamber 55 with the out 
let port 60 and the other inlets ports 40, 42 are sealed 
from each other and also from the pressure level at the 
inlet port 38. 

Referring now to FIG. 3b, the pressure at inlet port 
40 has now increased so that the pressure level there is 
greater than the pressure level at either of the ports 38 
or 42. Since the pressure level acting in chamber 52 on 
the contiguous ends 48, 50 of the shuttles 44, 46 is now 
greater than the pressure levels in chambers 55 or 58 
opposing such movement, the shuttle members 44, 46 
are urged apart and are driven into engagement with 
the corresponding ends of the bore 36. Accordingly, the 
annular sealing member 72 is driven into sealing engage 
ment with the end of the bore to terminate communica 
tion through the inlet port 42, and, correspondingly, the 
sealing member 70 is driven into sealing engagement 
with its corresponding end of the bore 36 to terminate 
communication through the port 38. Accordingly, since 
the shuttle member 46 has been driven away from the 
sealing member 74, the pressure in the chamber 52 is 
free to communicate through the branch 68 to the outlet 
port 60. 

Referring now to FIG, 3c, pressure level at inlet port 
42 has now increased so it is now greater than the pres 
sure level at either inlet port 40 or inlet port 38. Accord 
ingly, the higher pressure level at inlet port 42 acting in 
chamber 58 drives the shuttle members 44, 46 into en 
gagement with one another. Communication through 
ports 38 and 40 is thereby terminated, and the port 42 
communicates through chamber 58 into the branch 64 
of the passage 62 to the outlet port 60. 

I claim: 
1. Three way check valve comprising a housing have 

ing first, second and third inlet ports and an outlet port, 
said housing defining a bore therewithin, a pair of pres 
sure differential responsive shuttle members slidably 
mounted in said bore, each of said shuttle members 
cooperating with a corresponding portion of the bore 
and with each other to define first, second and third 
chambers, each of said first, second and third chambers 
being communicated with a corresponding one of said 
first, second, and third inlet ports, said shuttle members 
cooperating with one another to define said third cham 
ber between the shuttle members, and passage means 
having branches communicating each of said chambers 
with the outlet port, said shuttle members being move 
able in said bore in response to pressure changes at said 
inlet ports to communicate to said outlet port the cham 
ber communicated with the one of said inlet ports have 
ing the highest pressure level, said shuttle members 
closing communication between the outlet port and the 
chambers communicated with the other inlet ports, 
circumferentially extending sealing means carried by 
each of said shuttle members, each of said sealing means 
being adapted to control communication between a 
corresponding one of the inlet ports and said outlet port, 
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4. 
each of said sealing means cooperating with its corre 
sponding shuttle member to define circumscribed and 
non-circumscribed areas on the corresponding shuttle 
member, one of said circumscribed and non-circum 
scribed areas defined by each of said sealing means 
communicating with a corresponding inlet port when 
the corresponding sealing means blocks communication 
between its corresponding inlet port and the outlet port, 
the other of said last-mentioned areas being communi 
cated to the outlet port through a corresponding branch 
of said passage means when the corresponding sealing 
means blocks communication between its correspond 
ing inlet port and the outlet port whereby said other 
area is exposed to the pressure level at said outlet port 
when the corresponding sealing means prevents com 
munication through the inlet port controlled by the 
corresponding sealing means. 

2. Three way check valve comprising a housing hav 
ing first, second and third inlet ports and an outlet port, 
said housing defining a bore therewithin, a pair of pres 
sure differential responsive shuttle members slidably 
mounted in said bore, each of said shuttle members 
cooperating with a corresponding portion of the bore 
and with each other to define first, second and third 
chambers, each of said first, second and third chambers 
being communicated with a corresponding one of said 
first, second and third inlet ports, said shuttle members 
cooperating with one another to define said third cham 
ber between the shuttle members, and passage means 
communicating each of said chambers with the outlet 
port, said shuttle members being movable in said bore in 
response to pressure changes at said inlet ports to con 
municate to said outlet port the chamber communicated 
with the one of said inlet ports having the highest pres 
sure level, said shuttle members closing communication 
between the outlet port and the chambers communi 
cated with the other inlet ports, each of said shuttle 
members and said bore being coaxial, each of said shut 
tle members having a contiguous end facing the contig 
uous end of the other shuttle member, said third cham 
ber being defined between the contiguous ends of said 
shuttle members, each of said shuttle members having a 
facing end opposite its contiguous end, said facing ends 
facing the corresponding end of the bore to define said 
first and second chambers respectively between the 
facing end of each shuttle and the corresponding end of 
the bore, said passage means including a first branch 
communicating the first chamber to the outlet port, a 
second branch communicating said second chamber 
with the outlet port, and a third branch communicating 
said third chamber with the outlet port, circumferen 
tially extending sealing means carried by each of said 
shuttle members, each of said sealing means being 
adapted to control communication between a corre 
sponding one of the inlet ports and said outlet port, each 
of said sealing means cooperating with its correspond 
ing shuttle member to define circumscribed and non-cir 
cumscribed areas on the corresponding shuttle member, 
one of said circumscribed and non-circumscribed areas 
defined by each of said sealing means communicating 
with a corresponding inlet port when the corresponding 
sealing means blocks communications between its cor 
responding inlet port and the outlet port, the other of 
said last-mentioned areas being communicated to the 
outlet port through a corresponding branch of said 
passage means when the corresponding sealing means 
blocks communications between its corresponding inlet 
port and the outlet port, whereby said other area is 
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exposed to the pressure level at said outlet port even - o 
E. the cont sealing means pe COs wherein at least a portion of said third branch extends 
munication through the inlet port controlled by the 
corresponding sealing means. 

3. Three way check valve as claimed in claim 2, 5 k is sk 

through one of said shuttle members. 
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