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Amanual valve of a hydraulic pressure control system for an 
automatic transmission includes a valve body and a valve 
spool slidably inserted into the valve body, Wherein the 
valve body is provided With a ?rst port communicated With 
a regulator valve via a pressure line, a second port connected Correspondence Address: _ 

BIRCH STEWART KOLASCH & BIRCH to a ?rst pressure control valve and a second fail safe valve 
PO BOX 747 so as to supply hydraulic pressure thereto at range “P”, a 
FALLS CHURCH VA 220404” 47 (Us) third port connected to the regulator valve, an N-R control 

’ valve, and ?rst and second sWitch valves so as to supply the 

(21) APPL NO; 09 /750 312 hydraulic pressure from the ?rst port thereto at range “R”, a 
’ fourth port connected to second and third pressure control 

(22) Filed; Dec_ 29, 2000 valves and the ?rst and second sWitch valves so as to supply 
the hydraulic pressure from the ?rst valve thereto at ranges 

(30) Foreign Application Priority Data “2”, “3”, and “D”, and a ?fth port connected to the ?rst 
sWitch valve so as to supply the hydraulic pressure from the 
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MANUAL VALVE OF HYDRAULIC PRESSURE 
CONTROL SYSTEM FOR AUTOMATIC 

TRANSMISSION 

BACKGROUND OF THE INVENTION 

[0001] (a) Field of the Invention 

[0002] The present invention relates to a manual valve of 
a hydraulic pressure control system for an automatic trans 
mission, and in particular, to an improved manual valve 
capable of independently controlling all friction elements of 
the automatic transmission using an indirect control mecha 
nism in Which second stage control pressure is provided to 
the friction elements-and a line pressure control solenoid 
valve. 

[0003] (b) Description of the Related Art 

[0004] Generally, a conventional automatic transmission 
for a vehicle includes a multi-stage gear shift mechanism 
connected to a torque converter, and a plurality of friction 
elements actuated by hydraulic pressure under control of a 
hydraulic pressure control system for selecting a gear stage 
of the gear shift mechanism. 

[0005] In such automatic transmissions, the hydraulic 
pressure control system includes a pressure control means 
for controlling a level of hydraulic pressure generated by a 
hydraulic pump, manual and automatic shift control means 
for performing shift operation, hydraulic pressure control 
means for adjusting responsibility and shift quality by 
smoothing shift operation, distribution means for distribut 
ing the pressure from the hydraulic pressure control means 
to appropriate friction elements, and damper clutch control 
means for controlling operation of a damper clutch of a 
torque converter, 

[0006] The gear shift control is achieved by the friction 
elements being selectively and differently applied by 
hydraulic pressure from the distribution means and coop 
eration of on/off and duty control solenoid valves, such that 
a constitution and control method of a hydraulic control 
system depends on particular poWer trains adapted by car 
makers and hoW the poWer trains are controlled. 

[0007] The manual valve performs pressure line conver 
sion by driver’s manipulation, and FIG. 4 shoWs a conven 
tional manual valve adapted to the automatic transmission 
manufactured by the applicant of the present invention. 

[0008] As shoWn In FIG. 4, a valve body is provided With 
a ?rst port 200 for receiving hydraulic pressure from a 
hydraulic pump (not shoWn), a second port 202 for supply 
ing the hydraulic pressure to a shift control valve (not 
shoWn) at ranges “D, “2”, and “U”, a third port 204 for 
supplying the hydraulic pressure to a pressure regulator 
valve (not shoWn) at ranges “N”, “D”, “2”, and “L”, and a 
fourth port 206 for supplying hydraulic pressure to the 
regulator valve and an N-R control valve (not shoWn) at 
range “R”. 

[0009] A valve spool 210 inserted into the valve body is 
provided With a connect part 212 formed at one end portion 
of the valve spool 210, a ?rst land 214 positioned betWeen 
the second and third ports at range “P” and positioned at the 
right side of the third port at other ranges, a second land 216 
for communicating the third port 204 or the second and third 
ports 202 and 204 With the ?rst port 200 at all ranges eXcept 
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for the ranges “P” and “R”, and a third land 218 for 
communicating the ?rst port 200 and the fourth port 206 at 
the range “R”. 

[0010] Also, the valve spool 210 is provided With a release 
opening 222 formed betWeen the ?rst and the second lands 
214 and 216 and vertically passing through an aXis of the 
valve spool 210, and a release hole 220 formed from the 
right end of the valve spool 210 to the release opening 222. 

[0011] In this structure, the hydraulic pressure from the 
?rst port 200 is supplied to the third port 204 at range “N”, 
to the second and third ports 202 and 204 at range “D”, and 
to the fourth port 206 at range “R”, and the hydraulic 
pressure from the ?rst port 200 is released via the release 
opening 222 and the release hole 220 at range “P”. 

[0012] HoWever, in this conventional manual valve, since 
the hydraulic pressure fed from the hydraulic pump is 
released at range “P”, the regulator valve ceases control such 
that the torque converter can receive only a small amount of 
hydraulic pressure through an ori?ce. 

[0013] Accordingly, the lack of hydraulic pressure causes 
the friction elements to be damaged and delays hydraulic 
pressure supply to the friction elements particularly under 
sudden acceleration, resulting in degraded sudden accelera 
tion performance of the vehicle. Also, it is impossible to 
precisely measure the oil amount at range “P.”Furthermore, 
this kind of manual valve can only be used in an automatic 
transmission because the pressure line conversions are per 
formed at ranges of “N”, “D”, and “R.” 

SUMMARY OF THE INVENTION 

[0014] The present invention has been made in an effort to 
solve the above problems. 

[0015] It is an object of the present invention to provide a 
manual valve of a hydraulic pressure control system capable 
of hydraulic control even at the range “P”, and preventing 
the friction elements from being damaged and avoiding 
sudden acceleration performance degradation because of the 
lack of oil. 

[0016] It is another object of the present invention to 
provide a manual valve of the hydraulic pressure control 
system in Which ranges can easily be modi?ed from the 6 
ranges of “P”, “R”, “N”, “D”, “2”, and “L” to the 7 ranges 
of ‘‘P5’, ‘6R5’, (‘N57, ‘6B5’, ‘(35’, ‘(25’, “L5" 

[0017] To achieve the above object, a manual valve of a 
hydraulic pressure control system for an automatic trans 
mission of the present invention comprises a valve body and 
a valve spool slidably inserted into the valve body, Wherein 
the valve body is provided With a ?rst port communicated 
With a regulator valve via a pressure line, a second port 
connected to a ?rst pressure control valve and a second fail 
safe valve so as to supply hydraulic pressure thereto at range 
“P”, a third port connected to the regulator valve, an N-R 
control valve, and a ?rst and a second sWitch valve so as to 
supply the hydraulic pressure from the ?rst port thereto at 
range “R”, a fourth port connected to a second and a third 
pressure control valve and the ?rst and second sWitch valves 
so as to supply the hydraulic pressure from the ?rst valve 
thereto at ranges “2”, “3”, and “D”, and a ?fth port con 
nected to the ?rst sWitch valve so as to supply the hydraulic 
pressure from the ?rst port thereto at range “L”. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The accompanying drawings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate an 
embodiment of the invention, and, together With the descrip 
tion, serve to explain the principles of the invention: 

[0019] FIG. 1 is a hydraulic circuit diagram of a hydraulic 
pressure control system according to a preferred embodi 
ment of the present invention; 

[0020] FIG. 2 is an enlarged vieW shoWing a manual valve 
adapted to the hydraulic control system of FIG. 1; 

[0021] FIG. 3 shoWs a valve spool of the manual valve of 
FIG. 2; and 

[0022] FIG. 4 is a sectional vieW for illustrating a struc 
ture of a conventional manual valve. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0023] A preferred embodiment of the present invention 
Will be described hereinafter With reference to the accom 
panying draWings. 

[0024] FIG. 1 is a hydraulic circuit diagram of a hydraulic 
pressure control system according to a preferred embodi 
ment of the present invention. 

[0025] Once an engine runs, a torque converter 2 respon 
sively operates such that a hydraulic pump 4 generates 
hydraulic pressure needed for controlling the torque con 
verter 2, for shift control, and for lubricating the hydraulic 
system. The hydraulic pressure is supplied to hydraulic 
pressure regulating means, damper clutch control means, 
pressure reducing means, and to a hydraulic pressure control 
means for shifting gear ratios via a manual or an automatic 
control system. The appropriately controlled pressure is 
supplied to the appropriate friction elements via sWitching 
means and fail safe means, and to a pressure control part so 
as to be fed to the friction elements C1, C2, C3, C4, B1, and 
B2 via the manual and automatic shift control means and 
N-R control means in a reverse range. 

[0026] The pressure regulating and damper clutch control 
means comprise a regulator valve 6 for regulating the 
hydraulic pressure from the hydraulic pump 4, a torque 
converter control valve 8 for adjusting the hydraulic pres 
sure from the regulator valve 6 so as to be appropriate for 
torque converter control and as lubricant, and a damper 
clutch control valve 10 for controlling the damper clutch so 
as to enhance torque transfer ef?ciency of the torque con 
verter. 

[0027] The pressure reducing means comprises a reducing 
valve 12 for reducing the hydraulic pressure to a predeter 
mined level so as to supply the reduced pressure partially to 
the damper clutch control valve 10 and partially to the 
regulator valve 6, as regulator valve control pressure. 

[0028] Also, the reduced pressure is supplied to a pressure 
control means comprising ?rst, second, and third pressure 
control valves 14, 16, and 18, for generating shift control 
pressure and ?rst, second, and third solenoid valves for 
controlling the ?rst, second, and third pressure control 
valves. 
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[0029] The manual and automatic shift control means 
comprises a manual valve 20 Which is responsively operated 
by a driver’s shift lever manipulation so as to appropriately 
convert pressure feeding lines. The hydraulic pressure sup 
plied to the manual valve 20 is supplied to the pressure 
control means according to the shift range or directly 
supplied to the corresponding friction elements via ?rst and 
second sWitch valves 22 and 24 of the sWitching means, ?rst 
and second fail sate valves of the fail safe means, and an N-R 
control valve 30 of the N-R control means. 

[0030] In this hydraulic pressure control system, as shoWn 
in FIG. 2, the manual valve 20 comprises a valve body and 
a valve spool. 

[0031] The valve body comprises a ?rst port 40 commu 
nicated With a pressure line 32 of the regulator valve 6, a 
second port 42 connected to a ?rst pressure control valve 14 
and a second fail safe valve 28 so as to supply the hydraulic 
pressure from the ?rst port 40 thereto at range “P”, a third 
port 44 connected to the regulator valve 6, the N-R control 
valve 30, and the ?rst and second sWitch valves 22 and 24 
connected so as to supply the hydraulic pressure from the 
?rst port 40 thereto at range “R”, a fourth port 46 connected 
to the second and third pressure control valves 16 and 18 and 
the ?rst and second sWitch valves 22 and 24 so as to supply 
the hydraulic pressure from the ?rst valve 40 thereto at 
ranges “2”, “3”, and “D”, a ?fth port 48 connected to the ?rst 
sWitch valve 22 so as to supply the hydraulic pressure from 
the ?rst port 40 thereto at range “L”, and a release port “EX” 
formed near the third port 44 so as to release the hydraulic 
pressure at range “P.” 

[0032] The valve spool 50 comprises a connect member 
52 formed at one end portion of the valve spool 50, a ?rst 
land 54 formed near the connect member 52 for communi 
cating the ?rst port 40 and the third port 44 at range “P”; a 
second land 56 formed so as to be positioned betWeen the 
?rst and the third ports 40 and 44 at range “P”, positioned 
betWeen the ?rst and the second ports 40 and 42 at range 
“R”, positioned betWeen the second and the fourth ports 42 
and 46 at range “N”, positioned betWeen the fourth and the 
?fth ports 46 and 48 at ranges “D”, “3”, and “2”, and 
positioned at the outer side of the ?fth port 48 at range “L”; 
and a third land 58 formed at the other end portion of the 
valve spool 50 so as to be positioned betWeen the second and 
fourth ports 42 and 46 at range “P”, positioned betWeen the 
fourth and ?fth ports 46 and 48 at ranges “R”, “N”, and “D”, 
and positioned at the outer side of the ?fth port 48 at ranges 
“3”, “2”, and “L.” 

[0033] The ?rst and second lands 54 and 56 are provided 
With respective grooves 60 and 62 around their circumfer 
ential outer surfaces so as to reduce a sticky feeling caused 
When the valve spool 50 reciprocates in the valve body. 

[0034] That is, the grooves 60 and 62 of the ?rst and 
second lands 54 and 56 quickly and evenly spread oil 
circumferentially When the pressure is unevenly applied by 
a lopsided load, so as to avoid the sticky feeling. 

[0035] In the above structured manual valve according to 
the present invention, the ?rst port 40 communicates With 
the second port 42 at ranges “P” and “N”) so as to supply the 
hydraulic pressure to the ?rst pressure control valve 14 and 
the second fail safe valve 28; the ?rst port 40 communicates 
With the third port 44 at range “R” so as to supply the 
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hydraulic pressure to the regulator valve 6, the N-R control 
valve 30, and the ?rst and second valves 26 and 28; the ?rst 
port 40 communicates With the second and fourth ports 42 
and 46 so as to supply the hydraulic pressure to the second 
and third pressure control valves 16 and 18 and the ?rst and 
second sWitch valves 22 and 24 at ranges “D”, “3”, and “2”; 
the ?rst port 40 communicates With the second, fourth, and 
?fth ports 42, 46, and 48 so as to supply the hydraulic 
pressure to the ?rst, second, and third pressure control 
valves 14, 16, and 18, the ?rst and second sWitch valves 22 
and 24, the ?rst and second fail safe valves 26 and 28, and 
the N-R control valve 30 at the range “L.” 

[0036] The pressure control part controls the valves such 
that the hydraulic pressure can be supplied to the appropriate 
friction elements corresponding to the shift ranges. 

[0037] In this embodiment of the present invention, even 
though only a manual valve of 7 ranges is explained, the 
present invention can be easily adapted to a manual valve of 
6 ranges by molding the valve body While modifying the 
position of the ?fth port, Which avoids redesigning of the 
manual valve. 

[0038] As described above, in the manual valve of the 
present invention, the hydraulic pressure is supplied to the 
hydraulic pressure control system even at the ranges “P” and 
“N” so as to make it possible to control the line pressure, to 
prevent the friction elements from being damaged, and to 
prevent the sudden acceleration performance from deterio 
rating. Also, it is possible to measure the amount of oil at 
range “P.” 

[0039] Furthermore, according to the present invention, it 
is possible to easily modify the range indications from the 6 
ranges of “P”, “R”, “N”, “D”, “2”, and “L” to 7 ranges of 
“P”, “R”, “N”, “D”, “3”, “2”, and “L”, and vice versa, 
resulting in a reduction in total manufacturing costs. 

[0040] While this invention has been described in connec 
tion With What is presently considered to be the most 
practical and preferred embodiment, it is to be understood 
that the invention is not limited to the disclosed embodi 
ments, but, on the contrary, is intended to cover various 
modi?cations and equivalent arrangements included Within 
the spirit and scope of the appended claims. 
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What is claimed is: 

1. A manual valve of a hydraulic pressure control system 
for an automatic transmission, comprising: 

a valve body Which is provided With a ?rst port commu 
nicated With a regulator valve via a pressure line, a 
second port connected to a ?rst pressure control valve 
and a second fail safe valve so as to supply hydraulic 
pressure thereto at range “P”, a third port connected to 
the regulator valve, an N-R control valve, and ?rst and 
second sWitch valves so as to supply the hydraulic 
pressure from the ?rst port thereto at range “R”, a 
fourth port connected to second and third pressure 
control valves and the ?rst and second sWitch valves so 
as to supply the hydraulic pressure from the ?rst valve 
thereto at ranges “2”, “3”, and “D”, a ?fth port con 
nected to the ?rst sWitch valve so as to supply the 
hydraulic pressure from the ?rst port thereto at range 
“L”; and 

a valve spool slidably inserted into the valve body so as 
to selectively communicate the ?rst port to at least one 
other port. 

2. A manual valve of claim 1 Wherein the valve spool 
comprises a connect member formed at one end portion of 
the valve spool, a ?rst land formed near the connect member 
for communicating the ?rst port 40 to the third port at range 
“P”; a second land formed so as to be positioned betWeen the 
?rst and third ports at range “P”, positioned betWeen the ?rst 
and second ports at range “R”, positioned betWeen the 
second and fourth ports at range “N”, positioned betWeen the 
fourth and ?fth ports at ranges “D”, “3”, and “2”, and 
positioned at an outer side of the ?rst port at range “L”; and 
a third land formed at the other end portion of the valve 
spool so as to be positioned betWeen the second and fourth 
ports at range “P”, positioned betWeen the fourth and ?fth 
ports at ranges “R”, “N”, and “D”, and positioned at the 
outer side of the ?fth port at ranges “3”, “2”, and “L.” 

3. A manual valve of claim 1 Wherein the ?rst and the 
second lands are each provided With a groove formed around 
a circumferential surface thereof. 


