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leakage.
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ABSTRACT OF THE DISCLOSURE

A one-piece relief valve is incorporated into a transmission cooling

system. The one-piece relief valve replaces the prior art system which have used
plural T-connections to achieve the relief valve function. The one-piece relief

5  valve reduces the number of fluid connections on the transmission cooling

system, thus reducing the possibility of leakage.
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ONE-PIECE PRESSURE RELIEF VALVE FOR
TRANSMISSION COOLING SYSTEM

BACKGROUND OF THE INVENTION

This invention relates to a pressure relief valve for the cooling system of
a vehicle transmission.

In the prior art vehicles are typically equipped with transmissions that
provide different speed ratios between the engine and the drive axles. A
transmission typically generates a good deal of heat, and thus oil is circulated
to cool the transmission components.

The oil in the transmission becomes quite hot during operation of the
vehicle. Thus, the oil is typically routed to a cooling unit. The cooling unit
cools the oil which is then returned to the transmission.

The transmission is spaced some distance from the cooling unit. As such,
fluid lines, such as conduits or hoses must travel the distance from the
transmission to the cooling unit. The oil travels between the transmission and
cooling unit through the fluid lines.

When the vehicle 1s cool, the oil is relatively viscous and does not move
quickly. When the engine is running, oil is continuously being moved to the
cooling unit, and from the cooling unit back to the transmission. The oil does
not move quickly through the cooling unit. There is often a back pressure on
the line leading to the cooling unit. For this reason, some transmission cooling
units have incorporated a relief valve for returning a portion of the transmission
fluid from the line leading to the cooling unit directly back into the line leading
back to the transmission. In the past, these relief valves have included separate

components such as a pair of T-connections. The separate components result
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in an unduly high amount of fluid connections, and also additional parts which
require additional assembly time.

The more fluid connections that are created in a transmission cooling
system, the more places there are that could potentially leak. A transmission oil
leak could be very damaging to the vehicle, and could lead to seizure of the
transmission. Thus, the relatively high number of fluid connections is

undesirable.

SUMMARY OF THE INVENTION

The disclosed embodiment of this invention includes a one-piece pressure
relief valve body incorporated between a transmission and a cooling unit for the
transmission. A fluid line leads to the valve body, and the valve body includes
a bore connected to another fluid line leading to the cooling unit. From the
cooling unit another line leads back to the valve body, and a second bore is
connected to a fluid line which leads back to the transmission. The two bores
described above extend generally parallel to each other. A pressure relief bore
extends perpendicular to the two bores, and connects the two bores. A spring
biased relief valve is mounted in the relief bore.

When the fluid pressure in the line leading from the transmission
overcomes the spring bias on this ball valve, the oil is allowed to flow through
the relief bore directly back to the transmission. Since the one-piece valve body
contains all of the fluid connections, there are a smaller number of fluid
connections, and also a smaller number of required parts than in the prior art.

This reduction in the number of fluid connections and required parts 1s
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particularly important in a transmission. It is most undesirable to have the
transmission o1l leaking.

In other features of this invention, the relief bore is formed in the one-
piece valve body by cutting an aperture from an outer end of the body at a side
of the body adjacent the return line to the transmission. A plug seals the
aperture. Since the plug is adjacent the return line, it is subject to lower
pressure fluid than if it were formed adjacent the line leading from the
transmission to the cooling unit. The plug is preferably formed with an O-ring
to complete the seal.

These and other features of the present invention can be best understood
from the following specification and drawings, of which the following is a brief

description.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 11s a schematic view showing a transmission and cooling unit with

a relief valve mounted at an intermediate location.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

A transmission cooling system 20 incorporates a transmission 22 and a
cooling unit 24, both shown schematically. A supply fluid line 26 includes fluid
line 27 which leads from the transmission toward the cooling unit. A return
fluid line 28 includes a fluid line 29 that returns oil from the cooling unit to the
transmission. A known circulating system, such as a pump, is utilized to move
the transmission fluid through line 26 to the cooling unit, and then to return oil

through line 28.
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A one-piece relief valve 32 is incorporated into the system 20 between
the transmission 22 and the cooling unit 24. A first fluid port 31 receives fluid
line 27 and another port 32 receives line 29. A bore 33 connects port 31 to a
port 34. Port 34 is connected to a fluid line 35 leading to the cooling unit 24.
A fluid line 36 leads from the cooling unit 24 to a port 37. A bore 38 connects
port 37 to port 32, and thus back to the fluid line 29. During normal operation,
hydraulic fluid moves through supply line 26 from the transmission 22, into line
27, through bore 33, into line 35, and to the cooling unit 24. The fluid is cooled
and returned through fluid line 28, including line 36, bore 38, port 32, and line
29.

When the vehicle is cold, the transmission fluid does not move as rapidly
as 1t does when the vehicle is warm. As such, under cold operation a large back

pressure may develop in the fluid line 26. That pressure also exists in bore 33.

A relief valve 39 is mounted against a valve seat 40. The relief valve
moves within a relief bore 41, and is biased by a spring 42 against seat 40.
Should the pressure in bore 33 overcome the force of the spring, the relief valve
39 unseats, and the transmission oil may move directly from line 26 back into
line 28. In the inventive relief valve, the bores 33 and 38 extend parallel to each
other, and the relief bore 41 and valve seat 40 both extend perpendicular to the
bores 33 and 38.

Moreover, the relief bore 40 is preferably formed by drilling a hole in the
valve body from an end adjacent to the return line. A plug 44 is mounted to fill

the hole. An O-ring 46 seals the plug at the hole 48 which is formed through

4-
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the end of the one-piece valve body. Since the hole 48 is formed on the return
side, the seal 46 will be exposed to lower pressure fluid than if it were formed

on the side adjacent to bore 33.

The inventive one-piece relief valve greatly reduces the number of fluid
connections for the transmission cooling system, thus correspondingly reducing
the number of parts and connections that potentially leak.

A preferred embodiment of the invention has been disclosed, however,
a worker of ordinary skill in the art would recognize that certain modifications
would come within the scope of this invention. For that reason the tollowing
claims should be studied to determine the true scope and content of this

invention.
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We claim:

1. A transmission fluid cooling system comprising:

a transmission;

a cooling unit;

a supply line leading from said transmission to said cooling unit;

a return fluid line leading from said cooling unit back to said transmission; and

a one-piece relief valve body mounted between said transmission and said cooling unit,
and receiving an inlet flow from said supply line, and also receiving fluid from said return
fluid line such that fluid leaving said transmission passes through a first bore in said valve
body and to said cooling unit, and fluid leaving from said cooling unit back to said
transmission passes through a second bore 1n said valve body, and a relief bore connecting said
first and second bores 1n said valve body, said relief bore receiving a relief valve such that if
the fluid pressure on said first bore exceeds a predetermined relief pressure on said relief, said

relief valve unseats and allows fluid to move from said first bore directly into said second

bore.

2. A transmission cooling system as recited in claim 1, wherein said first and second

bores are parallel.

3. A transmission cooling system as recited in claim 2, wherein said relief bore is

perpendicular to said first and second bores.



CA 02179366 1997-11-12

4. A transmission cooling system as recited in claim 1, wherein said relief bore is
formed from an outer face of said valve body, said relief bore receiving a plug to close said

relief bore at an outer end on said outer face, and said plug being adjacent to said second bore.

5. A transmission cooling system as recited in claim 4, wherein an O-ring seal

surrounds said plug to seal said relief valve.

0. A transmission cooling system comprising:

a transmission receiving a hydraulic fluid;

a cooling unit for cooling said hydraulic fluid from said transmission;

a hydraulic fluid supply line leading from said transmission to said cooling unit and a

hydraulic fluid return line leading from said cooling unit to said transmission; and

a one-piece relief valve body disposed between said transmission and said cooling unit,
said supply line and said return line both passing through said one-piece valve body, said one-
piece valve body having first and second parallel bores, with said first bore forming a portion
of said supply line and said second bore forming a portion of said return line, and a relief bore
interconnecting said first and second bores, said relief bore being perpendicular to said first
and second bores, said relief bore including a spring biased valve, such that if pressure in said
first bore exceeds a force on said valve said valve unseats and allows said hydraulic fluid to
move from said first bore into said second bore, and thus back into said return line to said

transmission.
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7. A transmission system as recited in claim 6, wherein said relief bore includes a plug

received 1n a hole cut into an outer face of said one-piece valve body to from said relief bore,

said outer face being adjacent said second bore.

8. A method for bypassing a cooling system in a transmission fluid system comprising

the steps of:

a) forming a supply port in a first rigid body and a return port in a second rigid body ;

b) forming a fluid passage between said supply port and said return port in a third
rigid body;

¢c) forming a relief valve between said supply port and said return port, said relief
valve opening under sufficient pressure differential between said supply port and said return
port;

d) said first, second, and third rigid bodies of steps a. and b. being formed as a one-
piece item; and

e) then connecting said supply port to a first fluid line connecting a transmission case
to a transmission fluid cooler and connecting said return port to a second fluid line conne cting

said transmission case to said transmission fluid cooler.

9. The method of claim 8 wherein said step (a) further comprises the steps of:
said first, second, and third rigid bodies forming a single valve body; forming a supply
bore through said supply port in said single valve body; and

forming a return bore through said return port in said single valve body.
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10. The method of claim 9 wherein step (b) further comprises the step of forming a

relief bore through said single valve body connecting said supply bore and said return bore.

11. The method of claim 10 further comprising the steps of:

forming said relief valve in said relief bore; opening said relief valve 1n said relief bore
when the pressure difference between said supply bore and said return bore exceeds a

predetermined amount, thereby allowing fluid to flow between said supply bore and said return

bore.

12. A transmission fluid cooling system comprising:

a transmission; a cooling unit;

a one-piece relief valve unit mounted between said transmission and said cooling unit,
said one-piece relief valve unit including a first port in fluid communication with a supply fluid
line and a second port in fluid communication with a return fluid line;

said one-piece relief valve unit including a relief valve disposed in a bypass line
between said first port and said second port, said relief valve permitting flow through said one-
piece relief valve unit from said first port to said second port when the pressure difference
between said first port and said second port exceeds a predetermined value; and

sais first port, said second port, and said bypass line being formed 1n an integral

housing member.

13. The transmission fluid cooling system of claim 12, wherein said integral housing

member 1s a single piece of material.
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