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EXTERNAL COOLING OF A TORQUE 
CONVERTER COVER 

TECHNICAL FIELD 

[ 0001 ] The present disclosure relates to an apparatus and 
method for cooling a torque converter . 

BACKGROUND 

[ 0002 ] Torque converter clutch cooling may be provided 
through a flow across clutch paper and uction through 
metal turbine and impeller materials due to the torque 
converter being required to be in a dry environment . This 
may be a limiting factor for heat extraction from a clutch 
under high energy conditions or higher slip conditions . 

SUMMARY 

[ 0003 ] According to one embodiment , a pump in a trans 
mission of a vehicle comprising a top portion configured to 
mount onto a housing of the transmission , an outlet , an inlet 
in fluid communication with a sump that includes fluid , and 
a hose that includes a first end and a second end , wherein the 
first end is connected to the outlet and the second end 
includes a sprayer configured to emit fluid onto a torque 
converter cover . 
[ 0004 ] According to one embodiment , an apparatus for a 
torque converter comprises a hose mounted on a housing of 
a transmission , wherein the hose includes a sprayer config 
ured to spray fluid received from a supply in fluid commu 
nication with the hose , wherein the sprayer is further con 
figured to spray onto an outside surface of a cover of the 
torque converter . 
[ 0005 ] According to one embodiment , a transmission 
comprises a motor , a torque converter cover including an 
outside surface and an inside surface , a clutch configured to 
contact a portion of the inside surface of the torque converter 
cover , and a sprayer including a first end and a second end 
and configured to emit fluid on an outside surface of the 
torque converter . 

but merely as a representative basis for teaching one skilled 
in the art to variously employ the embodiments . As those of 
ordinary skill in the art will understand , various features 
illustrated and described with reference to any one of the 
figures can be combined with features illustrated in one or 
more other figures to produce embodiments that are not 
explicitly illustrated or described . The combinations of 
features illustrated provide representative embodiments for 
typical applications . Various combinations and modifica 
tions of the features consistent with the teachings of this 
disclosure , however , could be desired for particular appli 
cations or implementations . 
[ 0011 ] Traditionally , grooves in a clutch may be used to 
reduce heat in a torque converter . It may be beneficial to 
provide additional cooling to a torque converter clutch 
through a jet / spray cooling application outside of the torque 
converter . For example , in a P2 hybrid such as a module 
hybrid transmission ( MHT ) , the torque converter may be in 
a wet environment already . The additional cooling capability 
could provide improved clutch capacity or clutch life based 
on lower surface temperatures of a clutch contact surface . 
There may also be higher loading / energy capabilities for 
current clutch designs . This may work with both an inte 
grated torque converter ( ITC ) or traditional torque converter 
clutch locations . For example , an iTC includes an integrated 
turbine and piston of the torque converter , wherein the 
turbine forms a lock - up clutch of arranged to lock together 
the impeller and turbine in a torsionally fixed manner . 
Torque converter turbines incorporating lock - up clutches are 
known and one example is shown in commonly - assigned 
U.S. Pat . No. 7,445,099 ( or US Patent Application 2013 / 
0230385 and U.S. Pat . No. 9,995,381 ) , herein incorporated 
by reference . 
[ 0012 ] FIG . 1 is a cross - sectional view of an integrated 
torque converter with an external cooling from the engine 
side . A torque converter 100 includes a cover , impeller 113 , 
turbine 114 , and stator 116. A hub may be non - rotatably 
connected to a cover of the torque converter , for example , by 
at least one rivet . In an example embodiment , torque con 
verter 100 includes torsional vibration damper 111 with 
input part 118 non - rotatably connected to turbine 114 , output 
part 119 arranged to connect to a transmission input shaft 
and at least one spring 121 engaged with input part 118 and 
output part 119. A supply 104 is radially outward from a 
torsional vibration damper 111 and may be considered an 
engine - side supply , as shown in FIG . 1 . 
[ 0013 ] The modular hybrid transmission may include a 
separate reservoir for a different type of oil to cool the torque 
converter cover 101. In this embodiment , the reservoir or 
supply may be located on an engine side of the torque 
converter 100. The reservoir or supply 104 may also include 
a pump that is connected to a hose that may spray a torque 
converter cover 101. While in one embodiment , a pump may 
be used that has a control unit to monitor when to spray the 
torque converter . In another embodiment , a valve ( e.g. a 
poppet valve ) may be utilized to spray the torque converter 
when a threshold pressure is exceeded . The spray 103 may 
be filled with automatic transmission fluid ( e.g. ATF cool 
ing ) or a different type of oil / lubricant than that used to cool 
the transmission . A hose may be mounted on a housing 102 
of the module hybrid transmission . The hose may be a 
separate tubing or channel that is connected to a reservoir of 
fluid 104 to cool the transmission . At one end of the hose 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0006 ] FIG . 1 is a cross - sectional view of an integrated 
torque converter with an external cooling from the engine 
side . 
[ 0007 ] FIG . 2 is a cross - sectional view of an integrated 
torque converter with an external cooling from the trans 
mission side . 
[ 0008 ] FIG . 3 is a cross - sectional view of a non - integrated 
torque converter with an external cooling from the engine 
side . 
[ 0009 ] FIG . 4 is a cross - sectional view of a non - integrated 
torque converter with an external cooling from the trans 
mission side . 

DETAILED DESCRIPTION 

are [ 0010 ] Embodiments of the present disclosure 
described herein . It is to be understood , however , that the 
disclosed embodiments are merely examples and other 
embodiments can take various and alternative forms . The 
figures are not necessarily to scale ; some features could be 
exaggerated or minimized to show details of particular 
components . Therefore , specific structural and functional 
details disclosed herein are not to be interpreted as limiting , 
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may be orifices or perforations that control a flow - rate as to 
which fluid may be sprayed onto the torque converter cover 
101 . 
[ 0014 ] As shown in FIG . 1 , the spray 103 may be in 
contact with the torque converter cover 101. Ideally , the 
spray 103 should be in contact with an outside surface of the 
torque converter cover 101 that is located adjacent to the 
inside surface of the cover 101 that comes in contact with the 
clutch 105 of the torque converter 100. Thus , the clutch 105 
of the torque converter 100 may generate heat that is 
transferred to the torque converter cover 101. Thus , the 
spray 103 may be utilized too cool the heat generated by the 
clutch 105 making contact with the torque converter cover 
101. In other embodiments , the spray 103 may emit fluid 
onto any surface of the torque converter cover 101 and is not 
limited to the surface opposite of the contact area of the 
torque converter clutch 105. It should also be recognized 
that the spray 103 may be angled at any degree to emit fluid 
onto any portion of the torque converter 100. Additionally , 
the rate at which the spray 103 may emit fluid to cool the 
torque converter 100 may also be adjusted based on cooling 
requirements . The spray rate may be controlled by the 
transmission ( e.g. pressure within the transmission ) , as well 
as by an electronic control unit ( ECU ) . In one embodiment , 
the transmission may dictate a threshold pressure to emit the 
spray 103 at specified flow rate . In another embodiment , an 
ECU in communication with the pump may control the 
pressure to emit the spray 103 at a specified flow rate . 
[ 0015 ] FIG . 2 is a cross - sectional view of an integrated 
torque converter with an external cooling from the trans 
mission side . While the embodiment in FIG . 2 may appear 
to be similar to that of FIG . 1 shown above , a key distinction 
is that the cooling supply 104 is located on the transmission 
side of the torque converter 100. Given that the supply 104 
may come from the transmission side , the reservoir may be 
fluid ( e.g. oil ) located in the transmission sump . In another 
embodiment , while the supply 104 may come from the 
transmission side , the fluid may be a pump or a sump that is 
located on the engine side . Packaging requirements may 
alter the location of where the supply 104 is mounted and the 
location of where a pump or sump is located . 
[ 0016 ] FIG . 3 is a cross - sectional view of a non - integrated 
torque converter with an external cooling supplied from the 
engine side . The torque converter 100 of FIG . 3 may include 
a motor 320 that is part of a modular hybrid transmission 
module 300. The motor 320 may include a rotor 322 , as well 
as a stator . In an example embodiment , module 300 includes 
or , is arranged to engage , with an input part and includes a 
disconnect clutch . The module 300 is arranged to receive 
torque , for example , from an internal combustion engine 
( not shown ) . Clutch 332 includes at least one clutch plate 
non - rotatably connected to a hub , inner carrier 334 non 
rotatably connected to an input part , clutch plate 335 non 
rotatably connected to inner carrier 334 , and a piston plate 
axially displaceable to open and close clutch 332. Clutch 
332 enables selective connection of an input part 330 and 
cover 301. Thus , module 300 can function in at least three 
modes . For a first mode , clutch 332 is open and electric 
motor 320 , via rotor 322 , is the only source of torque for 
torque converter 100. For a second mode , clutch 332 is 
closed , electric motor 320 is not driving torque converter 
100 , and the only source of torque for torque converter 100 
is input part 330 via a disconnect clutch . For a third mode , 
clutch 332 is closed and motor 320 is used to provide torque 

to input part 330 to start an internal combustion engine ( not 
shown ) attached to input part 330 . 
[ 0017 ] The modular hybrid transmission module 300 may 
include a control valve ( e.g. poppet valve or other valve ) / 
pump 305 that is mounted to a housing 302. The control 
valve 305 may include a sump or reservoir that is filled with 
fluid that may be utilized to cool a torque converter cover 
301. The supply 304 may have a first end that is in contact 
with the control valve 305 or a sump / reservoir . A second end 
of the supply 304 may be located adjacent a torque converter 
cover 301. At the second end of the supply 304 may be 
orifices or perforations that dictate the flow rate of the spray 
303 . 
[ 0018 ] As shown in FIG . 3 , the spray 303 may be in 
contact with the torque converter cover 301. The spray 303 
may be in contact with an outside surface of the torque 
converter cover 301 that is located adjacent to the inside 
surface of the cover 301 that comes in contact with the 
clutch 306 of the torque converter 100. However , the spray 
303 may emit fluid anywhere on the torque converter cover 
301. It should also be recognized that the spray 303 may be 
angled to hit any portion of the torque converter 100 . 
Additionally , the rate at which the spray 303 may emit fluid 
to cool the torque converter may also be adjusted based on 
cooling requirements . The spray rate may be controlled by 
the transmission ( e.g. pressure within the transmission ) , as 
well as by an electronic control unit ( ECU ) . In one embodi 
ment , the transmission dictates a threshold pressure to emit 
the spray 303 , which may be emitted at specified flow rate . 
In another embodiment , an ECU in communication with the 
pump may control the pressure to emit the spray 103 at a 
specified flow rate . 
[ 0019 ] FIG . 4 is a cross - sectional view of a non - integrated 
torque converter with an external cooling supplied from the 
transmission side . Due to packaging requirements of the 
transmission , it may be beneficial to have a transmission 
side supply 404. As shown in FIG . 4 , while the transmission 
side supply 404 may be a hose that originates from the 
transmission , the control valve 305 may be located closer to 
the engine - side of the transmission 300. In an alternative 
embodiment , the transmission - side supply 404 may be con 
nected to a control valve 305 that is located closer to the 
transmission - side . 
[ 0020 ] While exemplary embodiments are described 
above , it is not intended that these embodiments describe all 
possible forms encompassed by the claims . The words used 
in the specification are words of description rather than 
limitation , and it is understood that various changes can be 
made without departing from the spirit and scope of the 
disclosure . As previously described , the features of various 
embodiments can be combined to form further embodiments 
of the invention that may not be explicitly described or 
illustrated . While various embodiments could have been 
described as providing advantages or being preferred over 
other embodiments or prior art implementations with respect 
to one or more desired characteristics , those of ordinary skill 
in the art recognize that one or more features or character 
istics can be compromised to achieve desired overall system 
attributes , which depend on the specific application and 
implementation . These attributes can include , but are not 
limited to cost , strength , durability , life cycle cost , market 
ability , appearance , packaging , size , serviceability , weight , 
manufacturability , ease of assembly , etc. As such , to the 
extent any embodiments are described as less desirable than 
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other embodiments or prior art implementations with respect 
to one or more characteristics , these embodiments are not 
outside the scope of the disclosure and can be desirable for 
particular applications . 

PARTS LIST 

[ 0021 ] 100 torque converter 
[ 0022 ] 101 torque converter cover 
[ 0023 ] 102 housing 
[ 0024 ] 103 spray 
[ 0025 ) 104 supply 
[ 0026 ] 105 clutch 
[ 0027 ] 111 torsional vibration damper 
[ 0028 ] 113 impeller 
[ 0029 ] 114 turbine 
( 0030 ) 116 stator 
[ 0031 ] 118 input part 
[ 0032 ] 119 output part 
[ 0033 ] 121 spring 
[ 0034 ] 300 modular hybrid transmission 
[ 0035 ] 301 torque converter cover 
[ 0036 ] 302 housing 
[ 0037 ] 303 spray 
[ 0038 ] 304 supply 
[ 0039 ] 305 control valve 
[ 0040 ] 306 torque converter clutch 
[ 0041 ] 309 rivet 
[ 0042 ] 320 Motor 
[ 0043 ] 322 Rotor 
[ 0044 ] 330 input part 
[ 0045 ] 332 clutch 
[ 0046 ] 334 inner carrier 
[ 0047 ] 335 clutch plate 
[ 0048 ] 404 transmission - side supply 
[ 0049 ] The above is a list of reference numbers shown in 
the Figures . However , it should be understood that the use 
of these terms is for illustrative purposes only with respect 
to one embodiment . And , use of reference numbers corre 
lating a certain term that is both illustrated in the Figures and 
present in the claims is not intended to limit the claims to 
only cover the illustrated embodiment . 
What is claimed is : 
1. A pump in a transmission of a vehicle , comprising : 
a top portion configured to mount onto a housing of the 

transmission ; 
an outlet ; 
an inlet in fluid communication with a sump that includes 

fluid ; and 
a hose that includes a first end and a second end , wherein 

the first end is connected to the outlet and the second 
end includes a sprayer configured to emit fluid onto a 
torque converter cover . 

2. The pump of claim 1 , wherein the inlet is in fluid 
communication with the sump of the transmission . 

3. The pump of claim 1 , wherein the inlet is in fluid 
communication with the sump of the pump . 

4. The pump of claim 1 , wherein the sprayer is arranged 
to be located between a motor and a cover of a torque 
converter of the transmission . 
5. The pump of claim 1 , wherein the second end is closer 

in distance to an engine than the first end . 
6. The pump of claim 1 , wherein the first end is closer in 

distance to a an engine than the second end . 
7. The pump of claim 1 , wherein the inlet is in fluid 

communication with a sump of the pump . 
8. The pump of claim 1 , wherein the sprayer is configured 

to emit fluid in response to a threshold pressure in the 
transmission . 

9. An apparatus for a torque converter , comprising : 
a hose mounted on a housing of a transmission , wherein 

the hose includes a sprayer configured to spray fluid 
received from a supply in fluid communication with the 
hose , wherein the sprayer is further configured to spray 
onto an outside surface of a cover of the torque con 
verter . 

10. The apparatus of claim 9 , wherein the sprayer is 
further configured to spray onto the cover in response to a 
pressure of the torque converter exceeding a threshold . 

11. The apparatus of claim 9 , wherein the sprayer is 
further configured to spray onto the cover in response to a 
temperature of the torque converter exceeding a tempera 
ture - threshold . 

12. The apparatus of claim 9 , wherein the sprayer is 
arranged on a housing of the transmission between an 
electrical motor and the torque converter . 

13. The apparatus of claim 9 , wherein the supply is 
located between an engine and the torque converter . 

14. The apparatus of claim 9 , wherein the supply is 
located between the torque converter and the transmission . 

15. The apparatus of claim 9 , wherein the apparatus 
further includes a valve in communication with the sprayer , 
wherein the valve is configured to seal below a pressure 
threshold . 

16. The apparatus of claim 9 , wherein the apparatus 
further includes a valve in communication with the sprayer , 
wherein the valve is configured to open above a pressure 
threshold 

17. The apparatus of claim 9 , wherein the torque converter 
is an integrated torque converter and a turbine of the torque 
converter forms a lock - up clutch piston . 

18. The apparatus of claim 9 , wherein the supply is a 
sump of the transmission . 

19. The apparatus of claim 9 , wherein the supply is a 
pump mounted on the transmission . 

20. A transmission , comprising : 
a motor ; 
a torque converter cover including an outside surface and 

an inside surface ; 
a clutch configured to contact a portion of the inside 

surface of the torque converter cover ; and 
a sprayer including a first end and a second end and 

configured to emit fluid on an outside surface of the 
torque converter . 


