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1

AUTOMATIC TRANSMISSION WITH
OVERDRIVE

Matter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissne specifica-
tion; matter printed in italics indicates the additions made
by reissue.

This is a continuation of application Ser. No. 832,828
filed Sept. 13, 1977 now abandoned.

BACKGROUND OF THE INVENTION

(1) Field of the Invention

This invention relates to an automatic transmission
for use in an automobile vehicle, and more particularly
0 an automatic transmission having an overdrive gear
mechanism positioned between a hydrokinetic torque
converter and an underdrive.

(2) Description of the Prior Art

As 1s well known, an automatic transmission for an
automotive vehicle operates to automatically change
gear reduction ratios in response to vehicle speed and
load on the engine. Automatic transmissions consist in
general of a torque converterand an underdrive gear
mechanism which is coupled to the converter and estab-
lishes two or more gear reduction ratios of no less than
1. Recently, a demand has arisen for an automatic trans-
mission with an overdrive which is more economical
from the viewpoint of fuel consumption.

SUMMARY OF THE INVENTION

According to the present invention, there is provided
an automatic transmission with overdrive, which in-
cludes: a hydrokinetic torque converter having a pump
impeller, stator vanes, and turbine vanes; a housing
accommodating the torque converter therein; an oil
pump having an oil pump body positioned adjacent to
the torque converter, and an oil pump cover partition-
ing a pump chamber from the oil pump body: an over-
drive gear mechanism positioned adjacent to the oil
pump but in coaxial relationship to the torque con-
verter, with an input side of the mechanism being cou-
pled to turbine vanes in the torque converter, thereby
transmitting torque from an input side to an output side
at a gear reduction ratio of 1 or less than 1: an overdrive
case surrounding the overdrive gear mechanism in co-
operation with the oil pump cover; an underdrive gear
mechanism positioned adjacent to the overdrive gear
mechanism but in coaxial relationship to the torque
converter, with an input side thereof being coupled to
an output side of the owverdrive gear mechanism,
thereby transmitting torque from an input side to an
output side at two or more gear reduction ratios of no
less than 1; a transmission case encompassing the top
and side of elements of the underdrive gear mechanism
In cooperation with the overdrive case; an oil pan en-
compassing the undersurface of the underdrive gear
mechanism, and adapted to store 0il therein; and a hy-
draulic control device controlling a hydraulic pressure
to be delivered to the overdrive gear mechanism and
underdrive gear mechanism.

In acidition, the overdrive case is formed with a first
passage connected to an inlet port of the oil pump, a
second passage connected to a discharge port of the oil
pump, and a third passage connected to an inlet port for
the torque converter, and a fourth passage connected to
an outlet port of the torque converter, with the second,
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third and fourth passages being connected to the hy-
draulic control device.

The various features of novelty which characterize
the invention are pointed out with particularity in the
claims annexed to and forming a part of this disclosure.
For a better understanding of the invention, its operat-
ing advantages and specific objects attained by its use,
reference should be had to the accompanying drawings
and descriptive matter in which there are illustrated and

descnibed preferred embodiments of the invention.

DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 is a longitudinal cross-sectional view of an
automatic transmission which is devoid of an overdrive
gear mechanism and of the type, which has been pro-
duced in a production line;

FI1G. 2 is a longitudinal cross-sectional view of one
embodiment of the automatic transmission with over-
drive according to the present invention: |

FIG. 3 is a left-hand side view of an overdrive case:

FIG. 4 is a cross-sectional view of the overdrive case
taken along the line IV—IV of FIG. 3; and

FIG. 5 is a right-hand side view of the overdrive case.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 is a longitudinal cross-sectional view of an
automatic transmission of the type, which is used in an
automobile available in the market. A hydrokinetic
torque converter 1 includes a pump impeller 8, turbine
vanes 6 and stator vanes 7. The pump impeller § is
coupled to a crank shaft 8 of an engine (not shown),
while the turbine vanes 6 are coupled to a turbine shaft
9a. The torque converter 1 is encompassed with a hous-
ing 17a in the radial direction thereof. The rear side of
torque converter 1 is closed with an oil pump body 20.
In this respect, the side closer to the engine is referred to
as the front side, and the side away from the engine is
referred to as the rear side.

An oil pump cover 21 is placed adjacent to the oil
pump body 20 and defines a pump chamber for accom-
modating an oil pump 71 therein, in cooperation with
the o1l pump body 20. An oil pump gear 50 in the oil
pump 71 is coupled to the pump impellers 5. A passage
72 defined in the oil pump body 20 is connected to an
inlet port for the oil pump 71 as well as to a passage 73
defined in a lower portion of the oil pump cover 21.

Positioned in the rear of the oil pump 71 but adjacent
to the oil pump cover 21 in coaxial relation to the torque
converter 1 1s an underdrive gear mechanism for three-
forward-speed and one-reverse-speed drive. The tur-
bine shaft 9a serves as an input shaft of the underdrive
gear mechanism 3. A front portion of the underdrive
gear mechanism 3 is encompassed with the oil pump
cover 21 and transmission case 18. The oil pump body
20, oil pump cover 21 and transmission case 18 are
fastened together by means of two or more bolts 22a.

The turbine shaft 9a is coupled to a clutch cylinder
65, while a multiple disc clutch 24 is interposed between
the clutch cylinder 65 and an intermediate shaft 29. A
hub 66 is fitted in the clutch cylinder 65, while a multi-
ple disc clutch 25 is disposed between the hub 66 and a
sun gear shaft 30. Positioned between the sun gear shaft
30 and a support 31 secured to the transmission case 18
are a multiple disc brake 26, and a series connection of
a one-way clutch 61 and a multiple disc brake 60. The
sun gear shaft 30 1s formed with a sun gear 32. The sun
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gear 32 meshes with planetary pinions 34 and 37, while
one of planetary pinion 37 meshes with a ring gear 38,
and the other of planetary pinion 34 meshes with a ring
gear 35. In other words, there are provided two-row
planetary gear units consisting of a combination of sun
gear 32, planetary pinion 34 and ring gear 35 and an-
other combination of sun gear 32, planetary pinion.37
and ring gear 38. The ring gear 35 is coupled through
the medium of a flange 67 to the intermediate shaft 29.
The planetary pinion 34 is rotatably supported on a
pinion shaft 69, while the planetary pinion 37 is rotat-
ably supported on a pinion shaft 68 mounted on a car-
rier 36. An output shaft 39 of the underdnve gear mech-
anism 3 is coupled to the ring gear 38 and carrier 33
Provided between a carrier 36 and transmission case 18
are a multiple disc brake 27 and a one-way clutch 28.

A lower side of the underdrive gear mechanism is
covered with an oil pan 75a. The oil pan 75a accommo-
dates therein a hydraulic control device 4a adapted to
control a hydraulic pressure to be delivered to a hy-
draulic servo (cylinder) for the underdrive gear mecha-
nism. A passage 76 formed under the front end of trans-
mission case 18 connects an oil passage 73 provided in
the oil pump cover 21 to the interior of oil pan 78a.

In addition to the oil passage 73, the cil pump cover
21 (partially shown) is provided with an oil passage
connecting a hydraulic control device 4a to the clutch
cylinder 65, and another oil passage connecting a dis-
charge port of the oil pump 71 to the hydraulic control
device 4a. In addition, an oil passage for delivering oil
from the hydraulic control device 4a to the torque con-
verter 1, and an oil passage for returning oil from the
torque converter 1 to the hydraulic control device 4a
are formed in the oil pump body 20 and o1l pump cover
21.

Meanwhile, a level H1 as shown in FIG. 1 represents
the height or level of oil during normal cruising of the
motor vehicle. |

FIG. 2 is a longitudinal cross-sectional view of an
automatic transmission having an overdrive gear mech-
anism 2 according to the present invention. In FIG. 2
like parts are designated with like reference numerals In
common with those given in FIG. 1.

The turbine shaft 9 serves as an output shaft for the
torque converter 1, as well as an input shaft for the
overdrive gear mechanism, being coupled to the carrier
10 for a planetary gear unit in the overdrive gear mech-
anism. The carrier 10 is formed with a pinion shaft 49,
while needle bearings 43, 44 are fitted on the pinion
shaft 49 in two rows. The planetary pinion 14 is rotat-
ably supported by the pinion shaft 49 through the me-
dium of needle bearings 43, 44, and meshes with the sun
gear 11 and ring gear 13. Thrust washers 51, 32 are
provided between the planetary pinion 14 and the car-
rier 10 on the opposite sides, respectively. The sun gear
shaft 78 carrying the sun gear 11 thereon 1s coupled to
a clutch cylinder 63. A hub 64 is splined to the clutch
cylinder 63. A multiple disc clutch 12 is positioned
between the clutch cylinder 63 and the carrier 10, while
a one-way clutch 13 is provided between the sun gear
shaft 78 and the carrier 10. A multiple disc brake 19 1s
provided between the hub 64 and the overdrive case 16
accommodating the overdrive gear mechanism therein.
The housing 17 encompasses the torque converter 1,
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" and is formed with an extension portion 77 having a 63

cylindrical inner surface. The overdrive case 16 has an
cylindrical wall fitted in the inner cylindrical surface of
the extension portion 77. A flange 53 is coupled to the
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ring gear 15 and splined to an input shaft 23 of the
underdrive gear mechanism 3. The input shaft 23 1s
positioned in coaxial relation to the turbine shaft 9 and
coupled to the clutch cylinder 65 in the underdrive gear
mechanism 3. The overdrive case includes a bush 103
rotatably supporting the input shaft 23 of the under-
drive gear mechanism. A bearing 54 1s interposed be-
tween the turbine shaft 9 and the input shaft 23, while a
washer 56 is positioned between the carrier 10 and the
flange 53. The oil pump body 20, oil pump cover 21,
overdrive case 16 and transmission case 18 are fastened
together by means of two or more bolts 22.

The relationship between change-gear positions and
operations of respective clutches and brakes in the auto-
matic transmission thus arranged is shown in the follow-

ing Table 1.

TABLE 1 |
shift position 17 24 25 19 26 27 13 28 61 60
P O X X X X O - — — X
R O X O X X O RC RC OR X
N O X X X X X - _— —_ X
D Ist speed OO X X X X RC RC R C X
drive
2nd speed O O X X (O X RC OR RC (O
drive
jrdspeed O OO X X X RC OR OR (O
dnve
oD X O O O X X OR OR OR (O
2 lst speed O O X X X X RC RC R*C X
drive
2nd speed O 0O X X (O X RC OR RC
drive
L O O X X X () RC RC OR X

Reference characters and symbols shown therein
designate the following:

P—parking range

R—reverse drive

N—neutral range

D—drive range

2—second range

L—low range

O—engaged condition

X —released condition

RC—locked condition

OR —overrun condition

*_torque is not transmitted

In the lubrication and cooling of respective compo-
nents constituting the overdrive gear mechanism 2 and
underdrive gear mechanism 3. Oil which has been pres-
surized by the oil pump 71 is adjusted to a given pres-
sure level by the hydraulic control device 4. The oil
thus adjusted is delivered via oil passage 45 in the trans-
mission case 18 and an oil passage in the intermediate
shaft 29 to respective components of the overdrive gear
mechanism 2 and underdrive gear mechanism 3 for
lubrication and cooling. Specific oil passage is provided
in the overdrive gear mechanism 2 for lubricating and
cooling the neighborhood of the needle bearings 43, 44.
In other words, an oil chamber 55 is defined by the
input shaft 23 and turbine shaft 9 therebetween. The oil
chamber 55 is communicated with an inner bore pro-
vided in the input shaft 23 via a hole 42 provided in the
wall of the input shaft 23. Oil passage 40 runs in the
radial direction of the carrier 10 and is communicaied
with the oil chamber 55 at one end thereof, and blocked
with a plug 58 at the other. An oil passage 40 runs
through the pinion shaft 49 in the axial direction. The
oil passage 41 is connected to the o1l passage 40 at one
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end thereof and blocked with a plug 57 at the other.
Midway of the pinion shaft 49 as viewed in the axial
direction, there is provided an oil passage 48 which is
connected to the oil passage 41 at one end and termi-
nates between the needle bearings 43, 44. Respective
elements in the neighborhood of the needle bearings 43,
44 are lubricated and cooled with oil of a given pres-
sure, which is supplied through hole 42, 0il chamber 55§
and ol passages 40, 41, 48.

FIG. 3 shows the left-hand side view of the overdrive
case 16 (on the side of the torque converter 1). FIG. 4
IS a cross-sectional view taken along the line IV—IV of
FIG. 3. FIG. § is a right-hand side view of the over-
drive case 16 (on the side of underdrive gear mechanism
J). The vertical direction shown in F IGS. 3 and 5 cor-
reponds to the direction normal to the ground, while
the left-hand side thereof corresponds to the side of the
torque converter, and the right-hand side thereof corre-
sponds to the side of the underdrive gear mechanism 3.
A hole 81 is adapted to have a bolt 22 extend there-
through and a breather passage 82 is provided in the
underdrive gear mechanism connecting a breather port
(not shown) to a hole in the oil pump body 20. An oil
return passage 83 is provided under the breather pas-
sage 82 for preventing leakage of oil from the breather
port in the underdrive gear mechanism 3. The breather
passage 82 is communicated with the oil return passage
83 via groove 103 in the end surface of the overdrive
case 16 on the side of the underdrive gear mechanism 3.
In this manner, oil within the breather passage 82 is
returned along the oil return passage 83, without leak-
ing from the breather port. A supply passage 84 is pro-
vided for supplying oil from the hydraulic control de-
vice 4 to the torque converter 1. An exhaust passage 85
operates for returning oil from the torque converter 1 to
the hydraulic control device 4. Intake passages 86, 87
are for introducing oil from the oil pan 75 positioned
under the underdrive gear mechanisms 3 to the oil
pump 71. A discharge passage 91 introduces oijl pressur-
ized by the oil pump 71 to the hydraulic control device
4 positioned under the underdrive gear mechanism 3.
The intake passage 87 is connected to an ol passage 73
in the oil pump cover 21 at the front end of the passage
87, and connected to an oil passage (not shown) posi-
tioned in side-by-side relationship to the oil passage 76
through the medium of a wall at the rear end of the
passage 87. The intake passage 87 is positioned in the
lowermost portion of the overdrive case for connection
with the oil passage 73 and formed with an enlarged
portion 92 at the front end of the passage 87. The ex-
haust passage 93 is formed in the lowermost portion of
the periphery of the overdrive case 16 in side-by-side
relationship to the intake passage 87 and communicated
with a lower portion of a space within the overdrive
case 16, while being connected to the oil pan 75 at the
rear end of the passage 93. The intake passage 87 and
the exhaust passage 93 are partitioned by a wall 98. A
passage 101 connects the hydraulic control device 4 to
the multiple disc clutch 12 for introducing a hydraulic
pressure to the latter, and passage 102 connects the
hydraulic control device 4 to the clutch cylinder 65 for
introducing a hydraulic pressure thereto. Passages 82,
83, 84, 85, 86, 87, 91, 101 run through 2 peripheral por-
tion of the overdrive case 16 in the ariz} direction.

Oil which has lubricated and cooled, respectively,
components of the overdrive gear mechanism 2 is then
returned via return passage 93 to an oil pan 78. To this
. end, the level of oil under the underdrive gear mecha-
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nism is lowered from H1 to H2. The level H2 is so set as
to be lower than the position of return passage 93. The
oil pan 75 having a greater depth than that of the oil pan
75a is used for accommodating oil of an optimum
amount, with the oil level being maintained lowered to
the level H2. Alternatively, this may be attained by
simply lowering an attaching position of the oil pan 75a
to the transmission case 18, without modifying the oil
pan 75a.

As is apparent from the foregoing description, the
passages 84, 85, 86, 87, 91 which connect the oil pan 75
to the hydraulic control device 4, and the torque con-
verter 1 to the oil pump 71 are formed in the overdrive
case 16. In addition, the passages 101, 102 which con-
nect the clutch cylinder 63 (multiple disc clutch 12) to
the hydraulic control device 4 are formed in the over-
drive case, as well. As a result, the hydraulic control
device 4 need not be provided under the underdrive
gear mechanism 2. In addition, in case the overdrive
gear mechanism is incorporated in the automatic trans-
mission, the hydraulic control device 4 may be posi-
tioned under the underdrive gear mechanism 3, thus
avoiding a need to additionally provide an oil pan. Fur-
thermore, a single oil pan is used, so that the supplying
of oil and checking of the oil amount may be conducted
with ease. |

While specific embodiments of the invention have
been shown and described in detail to illustrate the
application of the inventive principles, it will be under-
stood that the invention may be embodied otherwise
without departing from such principles.

What is claimed is:

1. An automatic transmission with overdrive com-
prising:

a hydrokinetic torque converter having a pump im-

peller, stator vanes and turbine vanes;

a housing encompassing the outer periphery of said

torque converter therein:

an oil pump having an oil pump body positioned

adjacent to said torque converter, and an oil pump
cover partitioning a pump chamber from said oil
pump body;
an overdrive gear mechanism positioned adjacent to
said oil pump but in coaxial relation to said torque
converter, with an input side of said mechanism
being coupled to said turbine vanes in said torque
converter, thereby transmitting torque from an
input side to an output side at a gear reduction ratio
not greater than 1;

an overdrive case having a cylindrical wall portion
surrounding said overdrive gear mechanism in
cooperation with said oil pump cover and havin ga
multiple disc brake operatively mounted within an
inner circumferential face of said overdrive case;

an underdrive gear mechanism positioned adjacent to
sald overdrive gear mechanism but in coaxial rela-
tion to said torque converter, having an input shaft
coupled to an output side of said overdrive gear
mechanism, thereby transmitting torque from an
Input side to an output side of said underdrive gear
mechanism at a plurality of reduction ratios of not
less than 1, said overdrive case including a bush
rotatably supporting therein said input shaft of said
underdrive gear mechanism: -

a transmission case encompassing the top and side of

elements of said underdrive gear mechanism in
cooperation with said overdrive case:
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a hydraulic control device arranged under said un-
derdrive gear mechanism and controlling a hydrau-
lic pressure to be delivered to said overdrive gear
mechanism and underdrive gear mechanism; and

an oil pan encompassing the undersurface of said
underdrive gear mechanism;

said overdrive case being formed through said cylin-
drical wall portion in a longitudinal direction thereof
with a first passage connected to an inlet port of
said oil pump, a second passage connected to a
discharge port of said oil pump, a third passage
connected to an inlet port of said torque converter,
and a fourth passage connected to an'outlet port of
said torque converter, with the second, third, and
fourth passages being connected to said hydraulic
control device through oil passages within the
transmission case corresponding to the o1l passages
thereof, and a plurality of bolts provided so as to pass
through said oi! pump body, said oil pump cover and
said overdrive case longitudinally through said cylin-
drical wall portion thereof to said transmission case in
order to fasten together said oil pump body, said oil
pump cover and said overdrive case with said trans-
mission case.

2 An automatic transmission as set forth in claim 1,
wherein said overdrive gear mechanism includes fric-
tional engaging means operable by a hydraulic pressure,
and a passage connecting said frictional engaging means
to said hydraulic control device through oil passages
within the transmission case corresponding to the oil
passages thereof, said passage being formed in said
overdrive case.

3 An automatic transmission as set forth in claim 2,
wherein said frictional engaging means is positioned in
close vicinity to said overdrive case internally thereof,
with a passage connecting said frictional engaging
means to said hydraulic control device through oil pas-
sages within the transmission case corresponding to the
oil passages thereof being formed in said overdrive case.

4 An automatic transmission as set forth in claim 1,
wherein there are formed in said hydraulic control
device to said torque converter, a passage for returning
oil from said torque converter to said hydraulic control
device, a passage for introducing oil from an oil pan
positioned under said underdrnive gear mechanism to
said oil pump, a passage leading to said oil pump cover,
a passage for supplying oil pressurized by said oil pump
to said hydraulic control device, a passage connecting
said hydraulic control device to a multiple disc clutch in
said overdrive gear mechanism, and a passage connect-
ing said hydraulic control device through oil passages
within the transmission case corresponding to the oil
passages thereof to a clutch cylinder in said overdrive
gear mechanism.

§. In the preamble of claim 1, the improvement
wherein said overdrive case is formed with a first pas-
sage connected to an inlet portion of said oil pump, and
a second passage connected to a discharge portion of

said oil pump, said second passage being connected to 60

said hydraulic control device.

4

6. In the preamble of claim 1, the improvements
wher v said overdrive case is formed with a third pas-
-sage ¢« 1aected to an inlet portion of said torque con-
verter, and a fourth passage connected to an outlet
portion of said torque converter, said third and fourth
passages being connected to said hydraulic controi de-
vice.
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7 In an automatic transmission with overdrive, in-

cluding:

a hydrokinetic torque converter having a pump 1m-
peller, stator vanes and turbine vanes;

a housing encompassing the outer periphery of said
torque converter therein;

an oil pump having an oil pump body positioned
adjacent to said torque converter, and an oil pump
cover partitioning a pump chamber from said oil
pump body;

an overdrive gear mechanism positioned adjacent to
said oil pump but in coaxial relation to said torque
converter, with an input side of said mechanism
being coupled to said turbine vanes in said torque
converter, thereby transmitting torque from an
input side to an output side at a gear reduction ratio
not greater than 1; |

an overdrive case having a cylindrical wall portion
surrounding said overdrive gear mechanism 1n
cooperation with said oil pump cover;

an underdrive gear mechanism positioned adjacent to
said overdrive gear mechanism but in coaxial rela-
tion to said torque converter, with an input side
thereof being coupled to an output side of said
overdrive gear mechanism, thereby transmitting
torque from an input side to an output side at a
plurality of reduction ratios of not less than 1;

2 transmission case encompassing the top and side of
elements of said underdrive gear mechanism in
cooperation with said overdrive case;

a hydraulic control device arranged under said un-
derdrive gear mechanism and controlling a hydrau-
lic pressure to be delivered to said overdrive gear
mechanism and underdrive gear mechanism; and
an oil pan encompassing the undersurface of said
underdrive gear mechanism;

the improvement wherein said overdrive case 1S
formed through said cylindrical wall portion in a
longitudinal direction thereof with a first passage
connected to an inlet portion of said oil pump, and
a second passage connected to a discharge portion
of said oil pump, said second passage being con-
nected to said hydraulic control device through oil
passages with the transmission case corresponding
to the oil passages thereof, and a plurality of bolts
provided so as to pass through said oil pump body, said
oil pump cover and said overdrive case longitudinally
through said cylindrical wall portion thereof to said
transmission case in order to fasten together said oil
pump body, said oil pump cover and said overdrive
case with said transmission case.

8. In an automatic transmission with overdnve, in-

cluding:

a hydrokinetic torque converter having a pump im-
peller, stator vanes and turbine vanes;

a housing encompassing the outer periphery of said
torque converter therein;

an oil pump having an oil pump body positioned
adjacent to said torque converter, and an oil pump
cover partitioning a pump chamber from said oil
pump body;

an overdrive gear mechanism positioned adjacent to
said oil pump but in coaxial relation to said torque
converter, with an input side of said mechanism
being coupled to said turbine vanes in said torque
converter, thereby transmitting torque from an
input side to an output side at a gear reduction ratio
not greater than 1;
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an overdnve case having a cylindrical wall portion

surrounding said overdrive gear mechanism in
cooperation with said oil pump cover; |

an underdrive gear mechanism positioned adjacent to
said overdrive gear mechanism but in coaxial rela-
tion to said torque converter, with an input side
thereof being coupled to an output side of said
overdrive gear mechanism, thereby transmitting
torque from an input side to an output side at a
plurality of reduction ratios of not less than |;

a transmission case encompassing the top and side of
elements of said underdrive gear mechanism in
cooperation with said overdrive case;

a hydraulic control device arranged under said un-

derdrive gear mechanism and controlling a hydrau-
lic pressure to be delivered to said overdrive gear
mechanism and underdrive gear mechanism; and
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an oil pan encompassing the undersurface of said

underdrive gear mechanism;

the improvement wherein said overdrive case is

formed through said cylindrical wall portion in a
longitudinal direction theregf with a third passage
connected to an inlet portion of said torque con-
verter, and a fourth passage connected to an outlet
portion of said torque converter, said third and
fourth passages being connected to said hydraulic
control device through oil passages within the
transmission case corresponding to the oil passages
thereof, and a plyrality of bolts provided so as to pass
through said oil pump body, said oil pump cover and
said overdrive case longitudinally through said cylin-
drical wall portion thereof to said transmission case in
order to fasten together said oil pump body, said oil
pump cover and said overdrive case with said trans-

mission case.
% . ¥ * |
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