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ABSTRACT: A sliding plate-type directional control valve 
which is so designed that none of the ports in communication 
with respective operating elements in a ?uid circuit become 
communicated with the valve bore during the transitional 
period of fluid supply changing-over operation of a sliding 
member in the valve bore, and which can be converted into 
directional control valves of various functions by merely 
modifying the sliding member, said sliding plate-type 
directional control valve comprising a port member having the 
ports P, T, A, B bored therethrough, the sliding member, a 
?oating plate interposed between said port member and said 
sliding member, and sets of a sealing member and a spring 
mounted in said ?oating plate or said port member or between 
said ?oating plate and said port member in such a manner that 
said sealing member be urged against said ?oating plate or 
said port member, whereby a ?uid leakage through the gap 
between said port member and said ?oating plate is prevented 
and simultaneously said ?oating plate and said sliding member 
are held in plane contact preventing a ?uid leakage through 
the gap therebetween. 

‘ 137762521” 
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~ ' ‘ vsumiu; PLATE-TYPE DIRECTIONAL common‘ ‘ 
. " VALVEI . 

' fl memorialswarm i ‘ 

‘ ‘LFieldofthelnvention j ‘ _ Y; j, ‘ ~ ‘ 

i I Thepresent invention relates toadlr‘e'ctional control valve 
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adapted to‘be‘ used‘in. a fluid circuit comprising a fluid pres- i 
‘sure operative‘elemlent, tag. a pressure operative pump or 
cylinder; and? ‘more‘particularlyI to“? a" sliding ‘plate-type 
directional control valve‘so'constructedthat the fluid supply‘ is 

‘ shifted from one linerto another by the sliding movement ‘of 'a 
‘ ‘sliding member disposed in the valve chest‘; ‘ ' ' ~ 1 . v 

. 2. Description'ofthePriorArts1 ‘.3 ;, H . ' .1 l_ .. ~ 

v1‘ Heretqfpre; iai‘slidingfspoolstypefdirectional ‘ control ‘valve 
' and ‘a sliding platewtypeidirectional control‘ valve . have been " 
used as means to‘shift the supplyf‘of a’ pressure ?uid‘from one _ 

. line 'to another Qbutsuchl gconventional{directionalicontrol 
valves have thefollowing defects} 1 :11 > ‘ " 

First‘of all,é».the sliding spool-type directional control valve 
‘ icomprisesialvalve body¢having;a'port;P,~port Ty,‘ portA/and. ' 

‘port B communicating with - the "flllldipressure ‘ operative ele 
ments 'inl‘a fluid’circuit. Such as a fluidapump, a fluid‘tank, a 

' ?uid cylinder, etc, through respectiveconduit's; and a cylindri 
' callspool slidably disposedinthebore-of the 'valve‘and ‘having 

2 
therefore the port T is subjected to aback pressure and-which 
iscapable ofinching action or any otherfunctions. 

BRIEF DESCRIPTION or THE DRAWING 
I ‘FIG. '1 ‘is a cross-sectional view taken- along the line l-I of 
FIG. 3 of a conventional rotary plate-type directional control 
valve which is a kind of conventional sliding plate-type 
directional control valve; ‘ ’ ' ‘3 - 1' 

_ FIG. '2 is an enlarged view of a portionof the rotary plate 
type directional control valve shown in FIG. I;' i I 

I -.FIG. 3 is a cross-sectional view takenalongthe line Ill-III of 

‘FIG. 4 visa bottom view of the rotary plate shown inv FIG. 1; 
" ‘FIG. 5 is an'enlarged view showing‘thei position of the por 
tion of the directional controlvalve shown in FIG. ZVduring'the 
transitional‘ period of the changing-‘over operation; 

FIG. 6 is ‘a cross-sectional-viewof a rotary plate-type 
I directional control-valve based upon this invention which-is a 

v25 
'a'plurality of annular grooves formed inuthe peripheral surface 

“ thereof for communication with-‘said respective ports, said 
‘ spool makings; reciprocatory sliding: Moment in the valve 

‘ bore, communicating the'port Pwithit‘heport A and the‘ port T_ 
with the port 8,, 9r mqpor-t Pwith the port Band ‘the port T 30 

_ with the "port ‘and thus changing-‘the flowing direction of j' 
‘fluid. ofdireetional control valve has the merit that 
.varloustypesoffdirectional control‘ valve,.,s_uch asthe type 

> wherein all portsareno‘penand the type ‘.‘wherein all-ports are . 
‘l : ~_‘clt'1>seti, ‘by, suitablyselecting' the con?guration 

‘ of the spool, but on the other hand'therearethe disadvantages '35 taryplate-type directional controlvalveshown in FIGS. 6, 7 
thatthe‘ spool sticks or the fluid leaks between the spool and ' 
jthe valveIbody-‘a-resultof aforeign'r‘naterial, pres‘entin the 
fluid,‘ beingcaught betweenthe spool and the valve bodypand 

‘‘ ' ‘ ' he spoolranclthe irinersurfac'e ofthe 

“ In’ wornj‘putduringan. extended period of 
: carts ) g‘; an increasing-leakage ‘through; ‘the ‘ gap 

I tthere'betweengwith the result ’ ' i 

1 lpwered'markedlylv ' I‘ 

i r. In‘oi'derto eliminate ‘theiforegoingdrawbacks.ofrthe spool~ 
“ , ‘type'direetional ‘control valve; a sliding plate-type directional 

‘ , i‘satis‘fa'ml'y aswillbe described-in detaillher‘einafter? SUMMABYI amt-MENTION .. I 

‘municatecl with ‘the valve chest at once during the transitional 
> ‘periodbf the ‘directional control‘operationjjand‘ therefore a . 

'jlhatfthe‘ volumetric, jef?ciencyris 

V.‘_ ' control valve‘ has'beenproposed butsuch aconventional' slid- f 
‘ rjln‘g plateetype‘ditectional control._valvehas not been entirely . 

‘I ‘so . 

[this an object: of the presentinv'ention to provide'a chan-' 
‘ geoverrvalve which is so designed that all ports are not com- > 

55 
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‘kind of the sliding plate-type directional control valve accord 
ingrt‘o' the present invention; . I _ 

1 (FIG.v 7 is a cross-sectional view. taken 
0fFIG.6 ‘ ' i. . it I 

FIG. .8' is a cross-sectional view taken along the line 
VIII-VlIlofFlG. 6; ~ , v ' i u ‘ v _‘ v 1 . 

‘FIG. >9ais a‘ ‘bottom viewgofan all-port open-type rotary 
plate; FIG. 9b is a view for explaining the operation of the ro 
tary plate and F IG. 9c is a symbol diagram thereof; 
‘FIG. 10a is a bottom view of a-‘center bypass-type rotary‘ 

plate FIG. 10]) is ai'view for explaining the operation of the ro 
tary plate and FIG; 100 is a symbol diagram thereof; I 

.‘ FIG. 11a is, a bottom view‘ of a rotary plate capable of 
inching operation and FIG. 1 lb is‘a symbol diagram thereof; 

FIG. 12 is a cross-sectional view of amodi?cation of the ro 

along the line Vll~Vll 

and 8 wherein a-device is made for‘ more easy ‘rotation of the 
rolafy Plats; ' 

‘ INFIG‘Q, 13 is a cross-sectional 'viewiitaken along ‘the line 
‘ XIII-XIII 0fFlG.l2; ‘ ‘ .r - ' ‘ I l . 

'“ FIG. 'l4‘is across-sectional viewtaken along‘the line 
.lVX-IVX orFio. 12;‘ i r .\ I _ , . v _. 

“ . FIG.v ‘15 is a fragmentary cross-sectionalview, in enlarge} 
.rnent,_ of the directional, control "valve. wherein. a sealing 
member a spring are mounted in a ?oating plate; ‘ ‘ 

. ' FIG/16 is afragrne'ntary cross-sectional view, in ‘enlarge 
them, of the ‘directional control valve whereinthe sealing 

‘ . member and the spring are mounted‘in the ‘floating. plate and a 

pressure fluidis not allowed to ?owv into the low-pressure side . 
9 or the ‘pressureof the fluid is not loweredhwhich can be‘used 

' for any and all purposes, which‘can be modi?ed‘into various _ 
} types of ‘directional control'valve byselec‘tive‘ly changing the 
con?guration ; of the sliding plate,v_and ‘which isiadapted for ‘ 
‘mass production. . _ 

It is anetherebjejct, ofthe ‘ 
directional control valve ‘which is free‘of ?uid leakage, opera; 
ble with a‘ minimum sliding'resistanceseasy to operate and 
operable with high pressure' r ' I _ .> 

1‘ "It is still another object 'of the present invention to provide a 
directional control valve which is provided with means to’ 
compensate the wear'of the‘ sliding ‘surface of a sliding 

.- member'and therefore durableto beserviceable‘ over an ex-_ 
_ “ ‘ ‘tended periodoftime. . . 

' ‘ 'It is still another object of the present‘ invention to ‘provide‘a ‘r 
‘directional control valve?which is so designed that‘ all of the 
‘ports 'are'not communicated'with the valve chest at once dur 
ing the transitional period of the changing-over operation, ‘and 

present invention to ‘provide a a l 

60 

port‘mernber; and 
‘ FIGL17 a cross~sectional view of a reciprocatory. sliding 

plate-type directional.control‘valve which is a kind‘of the 
- directional control valve of the present invention. . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
First of all, the conventional sliding plate-type manual‘ 

directional control valve will be described with reference to 
FIG. '1‘, The valve is a four-way valve as indicated by the sym 
bol denoted in the upper corner of the FIG. ‘ 

In this valve, a rotary'mernber 7 for changing over the ?ow 
I ing direction of a fluid and a bearing 115 supporting said rotary 
I member 7 are disposed in a bore 5 of a valve housing 2 and the 

. _ open end of the valve housing 2 is sealably closed by a cover 3 

65 

70 

15 

1 through sealing members 1 l and springs 12. As shown in FIG.v 
vlithe cover 3 is'provided with a port P; a port T and ports A 
and B which are communicating with a fluid pump, a tank and, 

" hydraulic cylinders in l a ?uid ‘circuit respectively through 
respective conduits. The inner open ends of the respective 
ports are located radially on the same circumference in 
equally spaced relation. On the other hand; the rotary member 
7 has ?uid passages 6a, 61; therein which are open in the bot 
tom face of the rotary member as shown in FIG. 4. The open 

.- ends E, F, G and H of the respective ?uid passages 6a, 6b are 
t I also located radially on ‘the same circumference in equally , 
spaced relation for communication with the aforesaid ports 
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P,T, A and B. The rotary member 7 is operated by a handle 8 
which is ?xed to a rotary shaft 1 extending through the wall of 
the housing 2, and thereby a pressure fluid introduced through 
the port P is shiftably led into the port A or B through the ?uid 
passages 6a, 6b. 
Each of the ports P, T, A and B is provided in the inner open 

endthereof a hollow sealing member 11 and a spring 12 as 
shown in H0. 2, said sealing member 11 being always urged 
against the rotary member 7 by said spring 12. 

In the conventional directional control valve having a con 
struction as described above, a ?uid leakage between the ro 
tary member 7 and the cover 3 is prevented by the sealing 
members 11 which is pressed at one end face against the ro 
tary member 7 by a force which are the combination of the 
biasing force of the spring and the ?uid pressure, that is, the 
differential between the effective pressure-receiving areas of 
the opposite end faces of the sealing member 11 multiplied by 
the ?uid pressure. Namely, even when the rotary member 7 or 
the sealing member 1 1 is worn out, a ?uid leakage through the 
gap therebetween can be prevented by the so-called wear 
compensation and thus the valve is durable to be serviceable 
for a prolonged period. However, with such a directional con 
trol valve, it is impossible, because of its fatal defect, to 
produce various types of directional control valves by suitably 
selecting the con?guration of the sliding member. This is 
because, when the ?uid circuit is operated with a pressure 
?uid, the pressure ?uid acting in the ?uid passages 6a, 6b 
develops a force f urging the rotary member 7 upwardly 
against the bearing 15, as shown FIG. 1, with the result that a 

10 

20 

25 

gap t is formed between the cover 3 and the rotary member 7 _ 
as shown in FlG.‘2. When the respective ports are in commu 
nication with the inner open ends of the ?uid passages 60, 6b, 
a ?uid leakage through said gap t is prevented by the inner end 
portions Illa of the respective sealing members 11 in pressure 
contact with the rotary member 7 under-the aforesaid com 
bined force, but the following phenomena will occur during 
the transitional period of the changing~over operation. 
Namely, the port P is immovable, whereas the ?uid passage 

6a is gradually displaced incident to the rotation of the rotary 
member 7. Therefore, when the centers of the port P and the 
?uid 6a are displaced relative to each other during the transi 
tional period of the changing-over operation, as shown in FIG. 
5, the pressure ?uid being circulated under pressure by the 
pump ?ows into the gap t as indicated by the arrow and 
drained into the tank through the valve bore 5 and a drain 
channel and thus the ?uid pressure is reduced to zero at once. 
The same phenomena also occurs at the other ports. Namely, 
all of the ports are communicated with the tank and the ?uid 
pressure is reduced to zero temporarily during the transitional 
period of the changing-over operation. Such a phenomenon 
extremely restricts the scope of application of the directional 
control valve and at the same time makes it impossible to pro 
vide various types of directional control valves by the suitable 
selection of the sliding member. Such undesirable phenomena 
can only be avoided by the incorporation of additional acces 
sories in the ?uid circuit, which is in no way desirable. For in 
stance when the ?owing direction of a ?uid in one operating 
element is desired to be changed in a‘?uid circuit comprising a 
plurality of operating elements to be operated by one pump, 
the ?uid pressure operating said operating element is released 
at the port P and simultaneously the ?uid pressure for the 
other operating elements which is desired to be maintained on 
a certain level is also released from said port P. In other words, 
the ?uid pressure in the entire system drops at once, so that 
the operations of the other operating elements are adversely 
affected. 

Further, when the directional control valve of the type 
described is used in a ?uid circuit wherein a back pressure is 
acted on the port T or, in a circuit wherein a plurality, for ex 
ample, of tandem center-type directional control valves are 
connected with each other in series (by connecting the port T 
of one directional control valve with the port P of the follow 
ing directional control valve), it is possible that the preceding 
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valve becomes inoperative clue to the pressure ?uid entrapped 
in the valve chest or becomes broken, since the port T is 
opened during the transitional period of the changing-over 
operation as stated previously. Thus, the directional control 
valve is not adapted for use with such ?uid circuits. Still 
further, the directional control valve cannot be used in a ?uid 
circuit simultaneously with an accumulator which is provided 
for the purpose of obtaining a high ?ow rate of ?uid instan 
taneously by accumulating a predetermined srrialLquantity of 
?uid continuously supplied by a pump or storing therein spare 
oil to supplement an oil leakage, because all of the ports of the 
directional control valve are opened into a tank instantane 
ously during the transitional period of the changing-over 
operation. For the same reason, the directional control valve 
cannot be used simultaneously with an inching mechanism 
which causes an inching motion of an operating element to a 

predetermined position. 
As described above, the conventional rotary plate-type 

directional control valve has an extremely limited scope of ap 
plication and does not enable the user to obtain various types 
of directional control valves by merely suitably selecting the 
con?guration of the sliding plate. 
Now, a rotary plate-type directional control valve which is 

an embodiment of the sliding plate-type directional control 
valve of this invention will be described in detail hereinafter 
with reference to FIGS. 6, 7 and 8. 

H6. 6 is a cross-sectional view of a rotary plate-type 
directional control valve. As shown, the directional control 
valve comprises a housing 15 having a bore 18 formed therein, 
a rotary member 32 adapted to change the ?owing direction 
of ?uid disposed in said bore 18, a ?oating plate 36 disposed in 
said bore 18 in plane contact with said rotary member 32, and 
a port member 16 closing the open end of the housing 15 
liquid tight through sealing members 45 and springs 46. 
Describing in more detail, the housing 15 and the port 
member 16 are ?xedly connected with each other by means of 
bolts 17a, 17b, 17c and 17d to form a valve body and an O-ring 
is interposed between two members for preventing a ?uid 
leakage therethrough. The port member 16 is provided with 
ports P, T, A and B for communication with operating ele 
ments, such as a pump, a tank and a cylinder, provided in a 
?uid circuit, through respective conduits. The outer open end 
of each port is provided with a port joint 20F, 20T, 20A or 
20B to facilitate the connection of the conduit with said port, 
said port joint being fixed to the port member by bolts 21, 22, 
23 or 24. The inner open ends of the respective ports are 
located in such a manner that the centers thereof are posi 
tioned on the same circumference radially in equally spaced 
relation. Further, the inner ends of the respective ports are 
slightly enlarged in diameter so as to receive a hollow sealing 
member 45 and a spring 46 to be described later therein. 
A rotary shaft 28 is rotatably extending through the end wall 

of the housing 15 through an O-ring 29. That end of the rotary 
shaft 28 which is located inside of the housing 15 is provided 
with projections 26, 27, while the other end 28a projecting to 
the outside is provided with means for operatively connecting 
said rotary shaft with driving means such as a motor. The ro 
tary member 32 has formed therein ?uid passages 30, 31 and 
axially slidably engages the aforesaid projections 26, 27 of the 
rotary shaft 28, so that said rotary member 32 may be readily 
brought into a position perpendicular to the rotary shaft 28 
and the rotational force of the rotary shaft only is transmitted 
to the rotary member 32. Between the housing 15 and the ro 
tary member 32 is interposed a thrust bearing 33 so‘as to 
facilitate the rotation of said rotary member even under the 
action of a pressure ?uid. As stated previously, the hollow 
sealing member 45 of a known type and the spring 46 are 
disposed in the enlarged diameter portion at the inner end of 
each port bored through the port member 16. The hollow seal 
ing member 45 defines a ?ow passage 44 and is urged against 
the ?oating plate 36 under a combined force which will be 
described later. An O-ring 47 is disposed between the outer 
surface of the sealing member and the inner wall surface of the 
inner end of the port for sealing. 
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The so~called tandem center-type directional control valve 
wherein the port P is communicated with the port T but the 
port A is not communicated with the port B in a neutral posi 
tion of the valve as shown in FIG. 10b, can be obtained by the 
use of a rotary member 32 as shown in FIG. 10a wherein inde 
pendent openings 58, 59 and 60, 61 are communicated 
through channels 56 and 57, extending through the valve, 
respectively to constitute ?uid passages. Further, since none 
of the ports become communicated with the valve bore or the 
fluid pressure is not released to the outside of the system dur~ 
ing the transitional period of the changing—over operation, it is 
possible to obtain an external drain~type valve as shown in 
FIG. 6, while an internal drain-type; changeover valve can be 
obtained by eliminating the sealing member 4ST so as to allow 
the ?uid pressure to be released from the valve bore 18 into 
the port T. 

Still further, by‘employing a rotary member 32 as shown in 
FIG. 11, wherein notches 30a, 31b are formed at the opposite 
ends of the individual ?uid passages 30, 31 to provide for com 
munication between said respective ?uid passages and the 
passage holes 35 therethrough during the transitional period 
of changing-over operation, a valve capable of inching opera 
tion during said transitional period, as shown in FIG. 11b can 
be obtained.v 
As described and illustrated above, it is possible according 

to the present invention to obtain a directional control valve 
of any symbol as desired by providing a selected form of ?uid 
passages in the rotary member 32, owing to the fact that the 
openings of the through-holes 35 facing the rotary member 
are made arcuate in shape to increase the area of said 
openings and furthermore none of the ports become commu 
nicated with the valve bore in any position of the rotary 
member. In other words, various types of directional control 
valve can be obtained only by providing a variety of rotary 
members, without necessitating any design change of the 
other parts and such advantageous feature of the present in— 
vention enables the directional control valve to be produced 
in a large quantity at extremely low costs. 
Another form of the directional control valve according to 

the present invention, wherein a device is made to minimize 
the sliding resistance between the sliding surfaces 50, 51 of the 
?oating plate 36 and the rotary member 32, is shown in FIGS. 
12, 13 and 14. The structure of this directional control valve is 
essentially the same as that of the directional control valve 
shown in FIGS. 6, 7 and 8, as will be seen in FIG. 12. Namely, 
the housing 15, port member 16, hearing 33, rotary shaft 28, 
rotary member 32, sealing members 45 and springs 46, etc. 
are exactly identical with those of the preceding embodiment. 
In this embodiment, however, a sealing plate 102 and a thrust 
bearing 103 are interposed between the ?oating plate 36 and 
the rotary member 32. As shown in FIG. 14, the sealing plate 
102 is provided therein with ?uid passages 130, 131 which are 
identical in shape with the open ends of the ?uid passages 30, 
31 formed in the rotary member 32, and is made smaller in 
diameter than the ?oating plate 36 and the rotary member 32. 
The sealing plate 102 is secured to the rotary member 32 by 
means of bolts 120, 121 as shown but may alternately be 
secured to the ?oating plate 36 by boring therethrough 
passage holes of the same cross-sectional shape as that of the 
open ends of the passage holes in the ?oating plate 36 which 
are open toward the rotary member 32. The thrust bearing 
103 can be produced with a thickness error of several 
microns, owing to the recent progress of machine tools. 
Therefore, the sealing plate may be conveniently produced by 
?rst shaping a blank sealing plate in a predetermined thickness 
and thereafter reducing the thickness of the blank sealing 
plate to a value about 10 microns smaller than the thickness of 
the thrust bearing in the ?nishing stage. The sealing plate 102 
thus produced is interposed between the ?oating plate 36 and 
the rotary member 32 and then the thrust bearing 103 is ar 
ranged peripherally of said sealing plate. Consequently, the 
?oating plate 36 is urged against the rotary member 32 
through the intermediary of the thrust bearing 103 and the gap 
formed between said ?oating plate and said rotary member, 
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8 
which is equal to the thickhess of the thrust bearing 103, is 
filled by the sealing plate 102 whose thickness is smaller by 
about 10 microns than that of said gap. Therefore, a ?uid 

’ leakage through said gap is practically negligible. However, in 
order to lead an extremely small quantity of ?uid leaking 
through the gaps between the ?oating plate 36 and the sealing 
plate 102 and between the sealing plate 102 and the rotary 
member 32 to the outside of the valve, drain channels 122, 
123 are formed through said sealing plate and said ?oating 
plate respectively for communication with the valve bore 18 
and the drain port 52. By constructing the directional control 
valve as described above, it will be obvious that the rotary 
member 32 rotates more smoothly with no ?uid leakage, as 
the ?oating plate 36 engages the rotary member 32 through 
the thrust bearing 103. Although in the embodiments 
described and illustrated herein, the sealing members 45 
disposed between the port member 16 and the ?oating plate 
32 are fitted in the inner open ends of the respective ports, it is 
to be understood that these sealing members may be posi 
tioned as shown in FIGS. 15 and 16 with no change in the 
resulting effect. 

Namely, as shown in FIG. 15 in an enlarged scale, the seal 
ing member 67 may be loosely mounted in the passage hole 35 
in the ?oating plate 36 with the inner end thereof resting on 
one end of a spring 66 the other end of which is bearing 
against a shoulder 65 formed on the inner wall of said passage 
hole 35. In this way, the sealing member 67 pressed against the 
port member 16 at the other end under the combined force 
de?ned earlier, whereby a ?uid leakage occurring between the 
port member 16 and the ?oating plate 36 can be prevented. 
Another arrangement of the sealing member is shown in 

FIG. 16. According to this arrangement, a combination of a 
spring 72 and a sealing member 73 is disposed in a cavity 
de?ned by the inner open end of the individual ports in the 
port member 16 and the open end of the individual passage 
holes in the ?oating plate 36 adjacent said port member, with 
the free end of said spring bearing against a shoulder 70 
formed on the inner wall of said open end of the port and the 
free end of said sealing member resting on a shoulder 71 
formed on the inner wall of said open end of the passage hole. 
Such an arrangement is also satisfactory for preventing a ?uid 
leakage occurring between the port member 16 and the ?oat 
ing plate 36. 
At any rate, all that is necessary is to provide the sealing 

members 45, each de?ning a passage 44 therein, in the port 
member 16 or the ?oating plate 36 or there between in such a 
manner that said sealing members are pressed against the 
?oating plate 36 or the port member 16 under the aforesaid 
combined force to prevent a ?uid leakage occurring between 
said port member and said ?oating plate. 
To this point, the present invention has been described in 

detail with reference to a rotary plate-type, changeover valve 
which constitutes one aspect of the present invention. Accord 
ing to another aspect of the invention, there is provided a 
reciprocating sliding plate-type changeover valve wherein a 
member corresponding to the rotary member in the rotary 
plate-type directional control valvesdescribed and illustrated 
hereinabove makes a reciprocatory motion to shift the ?uid 
supply from one line to another. Such a reciprocating sliding 
plate-type directional control valve according to the present 
invention will be described in detail hereunder with reference 
to FIG. 17. 

FIG. 17 is a cross-sectional view of an all-port, block-type 
detent-type directional control valve which is an embodiment 
of the reciprocating sliding plate-type directional control 
valve of the instant invention. 1 
As shown, the directional control valve of this type com 

prises a housing 142 having a bore 141 therein, a cover 
member 143 sealably enclosing said housing, a port member 
144 sealably mounted on said cover member and having ports 
A, P, B and T formed therein, a reciprocation-type thrust 
bearing 145 disposed in said valve bore, a reciprocating 
member 146 disposed in said valve bore for reciprocatory 
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movement therein, a ?oating plate 147 disposed in said valve 
bore to be located between said reciprocating member 146 
said port member and having passage holes 151A, 151B, 151? 
and 151T bored therethrough, and sets of a sealing member 
148 and a spring 149 disposed in respective passage holes 
155A, 1553, 155P and 155T formed in said cover member in 
communication with the respective ports A, B, P and T in said 
port member, said reciprocating member 146 being caused to 
make a reciprocatory movement in said valve bore by a 
reciprocating shaft 150 having one end connected to said 
reciprocating member and the other end extending outwardly 
through said housing, whereby fluid supply is shifted from one 
line to anothenAs may be seen from the foregoing descrip‘ 
tion, the directional control valve of this type is the same in 
basic structure as the previously described rotary plate-type 
directional control valve but is greatly different from the latter 
in its shape because of the fact that the rotary member 32 in 
the latter is caused to make a reciprocatory movement in the 
form of the reciprocating member 146. 
Namely, the ports P, T, A and B in the port‘ member 144 are 

arranged in‘ a straight line, and the passage holes 151P, 151T, 
151A and 15113 in the ?oating plate 147 are also arranged in a 
straight line for communication with said respective ports. 
The reciprocating member 146 is provided therein with‘three 
?uid passages 152, 153 and 154 in such a manner that all ports 
become blocked when the reciprocating member 146 is in the 
position shown in‘FlG. 17, that is, a neutral position. The port 
P is communicated with the port A through the ?uid passage 
152 and the port T is communicated with the port B through 
the ?uid passage 154 when the reciprocating member 146 is in 
the left~side end of its stroke, and the port P is communicated 
with the port B through the ?uid passage 152 and the port T is 
communicated with the port A through the ?uid passage 153 
when the reciprocating member is in the right-side end of its 
stroke. 

However, an arrangement wherein the ?oating plate 147 is 
interposed between the port member 144 and the reciprocat 
ing member 146 and the sealing members 148 are provided in 
the port member 144 or the ?oating plate 147 or between said 
port member and said ?oating plate to be pressed against said 
?oating plate or said port member under the bias of ‘the 
respective springs 149 for thereby preventing a ?uid leakage 
occurring between said two members, is of no difference from 
the rotary plate-type directional control valves described 
previously. 

In the reciprocating sliding plate-type directional control 
valve having a construction described above, the ?oating plate 
147, alike that in the previously described rotary plate-type 
directional control valve, is always pressed against the 
reciprocating member 146 under the pressing force of ?uid 
developed by the ?uid passing through the passage holes 151 
or a combined force created in the respective sealing members 
148 as will be described later, and thereby a ?uid leakage oc 
curring between said ?oating plate 147 and said reciprocating 
member 146 is prevented. Namely, each sealing member 148 
is always urged against the ?oating plate 147 under a com 
bined force of the pressing force of ?uid created in the sealing 
member during passage of the pressure ?uid through the 
passage 155 defined by said sealing member and the biasing 
force of the associated spring 149, and consequently the ?oat— 
ing plate is pressed against the reciprocating member 146, 
whereby a ?uid leakage therebetween is prevented. 

it will be understood therefore that in this directional con 
trol valve also, as well as in the previously described rotary 
plate~type directional control valve, none of the ports become 
open to the outside of the system in any position of the valve 
and during the transitional period of the changing-over opera 
tion in particular, so that the same function and effect as those 
obtained by the rotary plate-type changeover valve can be ob 
tained. 

lclaim: 
1. A rotary plate-type directional control valve comprising a 

housing de?ning a valve bore therein, a rotary member 
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rotatably disposed in said valve bore and adapted to change 
over the ?uid supply from one line to another, a ?oating plate 
disposed in said valve bore in plane contact with said rotary 
member. and a port member hermetically attached to said 
housing to seal said valve bore with sealing members and 
springs interposed therebetween, said rotary member having 
at least one ?uid passage formed therein and being rotated 
freely by a rotary shaft extending through the wall of said 
housing, said ?oating plate being held between said rotary 
member and said port member in such a manner that it is 
slidable axially but not rotatable about its axis, the ?oating 
plate having at least two through-holes that is, one through 
hole which is always communicated with a pressure port in 
said port member and the other through-hole which is always 
communicated with a cylinder port: and/or a tank port, the 
openings of ,said through-holes closer to the. rotary member 
being arcuate in shape and the effective pressure-receiving 
area thereof being smaller than the area of said ports, said 
through-holes being brought into and out of communication 
with the ?uid passage in said rotary member after the ?uid 
supply changing-over operation, and said sealing members 
and said springs biasing said respective sealing members being 
mounted in said port member in which a ?uid leakage through 
the gap between said ?oating plate and said port member is 
prevented simultaneously maintaining said ?oating plate in 
plane contact with said rotary member, under which condition 
said rotary shaft is rotated for effecting the ?uid supply chang 
ing-over operation. 

2. A rotary plate-type directional control valve as claimed in 
claim 1 wherein said springs biasing said respective sealing 
members are mounted in said ?oating plate. 

3. A rotary plate-type directional control valve as claimed in 
claim 1 wherein said springs biasing said respective sealing 
members are mounted between said port member and said 
?oating plate in such a manner that each of said sealing mem 
bers is urged toward the ?oating plate. 

4. A rotary plate-type directional control valve as claimed in 
claim 1 wherein said springs biasing said respective sealing 
members are mounted by a combined force of the ?uid pres 
sure acting on an end face of the sealing member and the bias‘ 
ing force of the spring. 

5. A rotary plate-type directional control valve as de?ned in 
claim 1, wherein the arcuate openings of said through-holes 
are located in an annular sliding surface the width of which is 
slightly larger than the width of said. arcuate openings, the ex 
terior of said annular sliding surface serving as a drain commu 
nicating with a tank, with the effective pressure-receiving area 
of the arcuate openings closer to ‘the rotary member being 
maintained substantially constant. 

6. A rotary plate-type directional control valve as claimed in 
claim 1 wherein a sealing plate having a diameter smaller than 
the diameter of the ?oating plate and the diameter of the ro 
tary member is interposed between said ?oating plate and said 
rotary member, said sealing plate has a thrust bearing ar 
ranged around its periphery, said thrust bearing having a 
thickness slightly greater than the thickness of said sealing 
plate with said ?oating plate and said rotary member being 
held in plane contact with said thrust bearing. 

7. A plate-type directional control valve comprising a hous 
ing having a bore defined therein: 

a cover member secured to said housing and substantially 
enclosing said bore, said cover member having a plurality 
of passage apertures therethrough; 

a port member mounted to said. cover member, said port 
member having a plurality of ports therethrough, said 
ports being positioned for communication with said cover 
member passages to form ?uid lines; 

bearing means disposed in said bore; 
a reciprocating member adjacent said bearing means and 

positioned in said bore for reciprocating movement 
therein; 

a ?oating plate positioned in said bore between said 
reciprocating member and said cover member, said ?oat 
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ing plate having a plurality of passage apertures 
therethrough; 

sealing means seated in at least one of said cover member 
passage apertures; and 
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means to reciprocate said reciprocating member in said 

bore allowing a ?uid supply from one ?uid line to shift to 
another ?uid line. 


