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., This invention relates to valve mechanism for e?ecb‘ 
ing the reversible operation of’ ?uid pumps to drive a 
double acting cylinder and piston mechanism. ' -' 
There long has been urgent need for a ?uid pump-v 

which could operate in either direction to power the 
action of a reversible movable element. Such a pump, 
for example, has been very much desired for the auto 
matic operation of swinging of doors. Automatic swing 
ing doors generally are power-operated for opening but 
are closed by a reaction-spring tensioned during the open 
ing of the door. Where such doors heretofore have been 
power operated in both directions, the mechanism for 
effecting such- dual operation has been too expensive 
and/or complicated to make general use practical. 

Research has revealed that the reverse operation of 
a hydraulic pump driving a reciprocating piston would 
have to be effected by a new type of valve mechanism in 
order to provide a practicable system that could be em 

bodied in a suf?ciently compact and simpleunit. The main objects of this invention, therefore, are to; 

provide animproved form of valve >mechanism ‘for; 
making rotary ?uid pumps positively operable in oppo-i 
site directions in- a closed circuit system requiring a 
different quantity of ?uid in one direction than in the 
other; to provide an improved form of valve mechanism 
of this kind which can be readily interposed between a 
single ?uid reservoir and the pump; to provide an im 
proved valve mechanism of this kind particularly suitable 
for integration with a rotary ?uid pump connected to 
power a reciprocable piston; to provide an improved valve 
mechanism of this kind for use with an oppositely-rotat 
able pump for powering a reciprocating piston type of 
door operating device and which automatically compen 
sates for the volumetric differential on opposite sides, 
of the reciprocating piston while permitting free manual‘ 
swinging of the door when the pump is not operating; 
and to provide an improved form of valve mechanism of 
this kind which is extremely simple in construction, hence 
economical to manufacture, and highly e?icient and so 
nearly perpetual in its functioning as to present a mini 
mum need for repair or replacementsn w _ 

In the adaptations shown in the accompanying 
drawings: 

Figure 1 is a diagrammatic, vertical-sectional view of 
a double-acting piston driven by a rotary pump equipped 
with an improved valve mechanism constructed in accord 
ance with this invention; 

' Fig. 2 is a vertical sectional view of a structuralv 
adaptation of this improvedvalve mechanism; 

Fig. 3 is a fragmentary, sectional, detail of the two» 
way valve as taken on the line 3-3 of Fig. 2; and 

Fig. 4 is a view similar to Fig. 1 but showing another 
adaptation of this improved valve mechanism. 
The essential concept of this invention involves pro 

viding a ?oating, oppositely-shiftable, spool-like valve 
disposed medially in the arms of a T~shaped conduit 
having its center leg directly communicating with a source 
of operating ?uid and having its arms communicating 
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with respective ?uid-?ow conduits which lead to oppo-. 
site sides of the hydraulic device to be drive and across 
which a reversible rotary pump is connected to provide 
the driving force, the spool-valve acting in response to 
the direction of rotation of the pump to close off normal, 
?ow between the ?uid source and the one arm having 
communication with the pressure side of the pump. 

In the form shown in Fig. 1,,a ?uid-pump-powered 
piston-cylinder unit 5, for use with which this improved 
valve mechanism 6 is especially designed, comprises a 
rotary pump 7, a ?uid reservoir 8 and a pair of conduits 
9 and 10 connecting the reservoir with the .opposite sides 
oflthe pump 7 ~and the pump-withithe respective opposite 
ends of the piston-cylinder unit 5.‘ ' ~ - ‘ ~ 

The piston-cylinder unit involves. a conventional'piston' 
11 and cylinder 12 with the piston rod 13 connected to 
operate a swinging door or other element (noltyhere‘ 
shown), ,, The piston- rod‘ 13 is sealed at the end-of, 
the cylinder 12 by means of a suitable shaft seal 14'. and: 
the cylinder 12 is equipped with the usual check valves 
16 and 17 and needle valves 18 and 19 for controlling 
and regulating the ?uid ?ow to and from the opposite 
sides of the cylinder 12, in the usual manner, as- effected 
by the pump 7, the needle valves serving to regulate the 
speed of operation. _ I _ - I 

The pump 7, as herein-shown, is intended to represent 
a conventional reversible gear-type ‘rotary pump driven, 
by an electric motor 20. The usual electric circuits with’ 
operating switches and controls (not here shown) lead 
from the motor 20 to an activating and control circuit,‘ 
containing an electric eye, switch mat, or, other suitable 
circuit closing means, and suitable timing _means__yfor 
controlling thexdevice operated by the piston-cylinder unit 
11-12. ,With such a motor-driven“ pump _7, equipped 
with this improved type of presently-to-be-described,valve. 

T mechanism 6,- the. circuit-control means would be so 
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arranged that, following a proper in?uence of the activaté, 
ing instrument, the circuit to the motor 20 would be 
closed to cause the pump 7 to open the door or other 
element. The door would then remain open until a 
subsequent proper in?uence of another activating instru- 
ment would so alter the circuit condition as to reverse ‘the 
motor 20 and consequently the pump 7_ to actuate the 
door to closed position, the operation of the door ‘in. 
either direction being positive and by pump power, - 
The reservoir 8 may be a tank or any other suitable, 

source of ?uid supply required to provide the requisite 
balance of ?uid ?ow from one side of the piston cylinder 
unit 11-12 to the other through the conduits 9 and 10. 
The conduits 9 and 10, affording ?uid ?ow between 

the reservoir 8 and the pump 7 and piston-cylinder unit 
11-12, may be the usual piping or tubing 21 and 22 as 
shown in Fig. 1 or channels 23 and 24 through a header 
block 25 and associated coupling ?ttings 26 as shown in 
Fig. 2 and Fig. 4, as presently will be described in more 
detail. 
The essential purpose of the conduits 9 and 10,’ what- 

ever their particular form in these several adaptations, 
is to afford a back and forth ?ow of ?uid between the‘ 
piston-cylinder 11-12 and the supply reservoir 8‘, as 
caused by the pump 7, for the purpose of oppositely 
shifting the door or other device whereto the piston rodv 
13'is attached. Obviously, the conduits 9 and 10,- what 
ever their speci??c form, have branch connections to the 
inlet and outlet ports 27 and 28 (27' and 28' respec-_ 
tively in the adaptations of Figs. 2 and 4,) of the pump 7. 
The improved valve mechanism 6, embodying the 

hereinbefore-de?ned concept, comprises a T-shaped sup 
plemental, or cross connecting conduit 29, a special two 
way valve 31, and a pair of conventional check valves 32 

the system under pressure. 
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tThe supplemental ?T-shaped conduit 29 is of a form 

and .dimension such as Willpermit it to be positioned so 
that the stem part 33 connects directly with the reservoir 
8 and with the transverse part or arms 34 extending be 
tween and communicatively connected .to the .conduits i9 
and ‘10in the sections thereof between the reservoir 3 
and :the pump inlet and outlet ports 27 and 28. Y 
‘The valve 31 is in the form of 1a ?oating .or ,free-mov 

ing spool {having an enlarged head '36 at each end and 
being disposed in the transverse part of the supplemental 
conduit 29 =Wi-tll the heads '36 von opposite sides-of the con 
duitstem-33. The :heads 3.6, of the valve 31,-have their 
opposed :faces taper-ed at 37 to seat on the comparable 
tapered valve seats 58 formed in the respective arms of 
the transverse part 34, adjacent and on opposite .sides 
of the juncture of the stem part 33. ' 

v{5511c check-valves 32-here arelshown (in'F-igs. >1 and 21) 
as conventional spring-biased "ball valves. These are ‘so 
positioned in the conduits 9 and 110 as :to ‘preclude a direct 
?uid 5?ow fromthe reservoir 8 :into the conduits 9 and 10 
by ‘way .of the check valves but [to permit an excess 
pressure ?ow from either of the conduits into the reser 
voir‘8, as occasion may :require. - 

'In the adaptation of this invention shown in Fig. v1 
the check valves 32 are interposed in ‘branch connections 
9.1 and ‘10.71 of the conduits79 and 10 to the reservoir 8. 
In the adaptation shown in :Fig. 2 these check valves 32 
are 'set in cross .bores 39 and 40' in the header block 25 
connecting the opposite parallel channels 23 and 24 
which are parts of the main conduits 9 and 10 respec 
tiyely. IIn‘Yeither case the sole function of the check 
valves {is to provide a pressure relief in case the mech 
anism operated by the piston 11 and shaft 13 should 
become jammed before the piston reaches the end of its 
operating stroke. ‘ 

"Theselbores 39 and 40, of Fig. 2, extend in from the 
opposite lateral faces of the header block-2,5,, each inter 
seeting the most adjacent channel v23 or 24 respectively 
and terminating at the respective opposite channel v24 or 
23. ~Inwardly of the terminating junction with the re 
spective channels 23 and 24, the bores 39 and 49 are 
formedwith valve seats 38’ against which the spring 
biased ball valves 32 are seated to normally vclose com 
munication between the cross bores 39 and 40 and the 
respective channels 23 and 24. 
in either of the spring-biased ball valves 32 of Figs. 

1 and {2, the respective springs 41 and 41’ are centered 
and ‘a'djustably’ tensioned by threaded screw plugs 42 
and 4,2’; ‘In the adaptation of Fig. 2 screw caps 43 close 
the outer ends of the bores 39 and 40. 
TIn‘the adaptation shown in Fig. 4 the spool valve 31 

is located in a single cross bore 34.1 in the header 25 and 
is lightly spring balanced to a medial position with re 
spect to the reservoir‘connection 33 by means of springs 
44 acting’ against the cross bore cap plugs 45 in the header 
side wall. The header passages 23 and 24, in this case, 
are located to meet the cross bore 34.1 inwardly of the 
spool heads36 and ainormally open communication is 
thusiprovided between ‘both sides of the cylinder ‘12 and 
the reservoir connection 33. The seats 38 for the tapered 
faces 37 on the valve heads 36 are, however, located be 
tween the passages v23---24 and the connection 33 so that 
movement of the valve 31 in either ‘direction will close 
olf the respective cylinder passage from the reservoir. 
As shown in Fig. 4, the extensions 23' and 24', of the 

main ?uid passages 23 and 24, which connect with op 
posite sides 27' and 28-’ of the pump 7, lead from the 
cross bore 34.1 on the outward sides of the valve heads, 
36 and pressure in either direction from the pump will 
cause the valve to shift accordingly to close off pressure 
flow to the reservoir and allow unrestricted pressure ?ow 
to the cylinder 12. With this arrangement, when the 
pump is idle and the valve 31 is in neutral position, the 
pisto'nll may be moved in either direction quite freely 
because the pump is out of the circuit and there is free 
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?uid ?ow communication between both ends of the cyl 
inder 12 and the reservoir and with each other. 

In the adaptation of Fig. 1 this improved valve mech 
anism 6 is diagrammatically shown interposed in the 
piping or conduits connecting the ‘?uid supply reservoir 
8 with the opposite ports 27 and 28 of the pump and with 
the opposite ends of the cylinder 12, whereby reversible 
operation of the pump maybe had for driving a piston in 
either direction and with automatic compensation for 
the ?uid quantity di?erential \between one side of the 
cylinder and the other. 

Figs. 2 and 4, on the other hand, show this improved 
valve mechanism .6 incorporated into a header block or 
body unit 25 which is adapted to be set on and connected 
directly to the pump "7 or, if desired, formed as an in 
tegral part of the pump itself. In either case the valve 
mechanism is entirely embodied in a single unitary struc 
ture requiring only conventional piping connections to 
be operatively connected into a pump operated system. 
The operation of a reversible, .?uid-pum-p-powered, pis 

ton-cylinder-uni-t 11-1-42, equipped with an improved valve 
mechanism 6 embodying this invention, presumes ‘these 
two facts; (‘-l=) ‘The ‘activating instruments are alterna 
tively actuated to ‘effect operation ?rst in one direction 
and then in the other direction as, for example, at the 
entrance to and exit from a door to which the piston 
rod 13 is appropriately connected; and (2) By reason of 
the piston '.rod' 13, there is a ‘volumetric differential of 
fluid capacity in the cylinder 12 on opposite sides of the 
piston '11. Accordingly, when the pump 7 is being op 
erated to drive the piston to ‘the right in ‘Figs. 1 and 4the 
pressured-draught of ?uid from the cylinder 12, on the 
right-hand side of the piston ‘11, may be insu?icient to 
supply the demands ofthe pump '7. Hence, there must be 
a draught of ?uid from the reservoir 8 to make up for 
this de?ciency. :On the other hand, when ‘the pump 7 
effects a reverse pressure on the piston 11, to move it to 
the left "in Figs. 1 and 4, the >?uid being pressured out 
of the left side of the cylinder 12 by ‘movement of the 
piston may be in excess of the demand of the pump 7 
and .in that event any material ?uid excess in the conduit 
9 may ?ow past the open side of the valve 31 to permit 
a return ?ow of ?uid into the reservoirs. In any case 
the improved valve system automatically acts to close-o? 
the reservoir from the side of the system to which pump 
pressure is delivered and open communication between the 
reservoir and the other side of the system. 

v"Fhus, as herein shown, the closing of a circuit to the 
motor 20 immediately starts the pump 7, and the pump, 
rotating in the direction of the arrows shown in the ?g 
ures, creates a ?uid pressure against the piston 11 to 
move it toward the right by reason of the ?uid being 
forced by the pump through the conduit 9. Such move 
ment of the piston causes a pressure on the ?uid flow 
out from the cylinder 12 and through the conduit 10 to 
the suction side of the pump 7. ' 
Simultaneously, ‘the pressure from the pump 7 also 

shifts the valve 31 to the right. T his closes off communi 
cation between the conduit v9 and the reservoir passage33 
and opens ?uid flow, through the :passage 33, from the 
reservoir 8 to the conduit 10, and thence to the suction 
side of the ‘pump to ‘supplement the ?uid that is being 
received by the pump from the right side of the cylinder 
12 and thus make up the total quantity necessary to ?ll 
the left side of the cylinder for a complete stroke of .the 
piston 11. If, at any instant during this operation of the 
pump 7, there is an excess of pressure in the conduit 9, 
such as the driven mechanism ‘being jammed, the left 
valve 32 of ‘Fig. l or lower valve 32 of Fig. 2 will open 
automatically to allow a ‘pressure relieving ?uid'?ow back 
into the reservoir. 
Upon the piston movement to the right being com 

pleted, the pressure on the cylinder 12 is reversed, as by 
reversing the direction of rotation of the pump 7, where 
upqn'the pump'7 initiates-a ?uid ?ow through .thecon 
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duits 9 and 10 reverse of the'arrowsnshown in the ?g‘?v 

The reverse ?ow of ?uid through the transverse ures. 
part 34 of the T~shaped conduit '29 causes a reversing 
or shifting of the valve 31 to the left. . This opens ?uid 
?ow between the reservoir 8 and‘the conduit 9_ through 
the stern part 33 of the T-shaped conduit 29. During 
such reverse operation of the piston‘ll (to the left) there 
is a greater volume of ?uid being pressured out of the 
left end ,of the cylinder 12, by movement ofthe piston 
11 than can be supplied to the right side of the cylinder 
by the pump. Because of the .valve means 6 such ex 
cess ?uid will by-pass the pump 7 and be delivered back 
into the reservoir 8 through the ‘conduit 9 and the reser 
voir connection 33. ‘ ‘ ' . 

If, perchance,"during this reverse operation of the pis 
ton 11, there should be a stoppage of piston movement 
due to external forces, any excessive pressures in the con 
duit 10 will be relieved automatically by the right valve 
32 of Fig. 1 or upper valve 32 of Fig. 2. 

In the adaptation of Fig. 4 the ?uid passages to the 
cylinder 1'2 and the reservoir 8 are so arranged as to en 
ter the cross bore 34.1 between the heads 36 of the valve 
31, and the valve 31 is spring balanced to a medial po 
sition in the cross bore 34.1 whereby, in the absence of 
pressure from the pump 7, open communication is had 
between the reservoir and both ends of the cylinder 12. 
This arrangement permits relatively free movement of the 
piston 11 in either direction which may be of great ad— 
vantage in certain uses of the system, for example the 
operation of swinging doors, wherein manual operation 
of the operated device may be desired in case of control 
or pump failure. 
As shown in Fig. 4 the passages from the pump 7 en 

ter the cross bore 34.1 on the outer sides of the valve 
heads 36 so that at the moment pressure is developed on 
either side of the system by the pump 7 the valve 31 will 
shift against the centering force of the springs 44 to 
close o? the respective passage from the reservoir 8 and 
permit direct pressure to the respective end of the cylinder 
12. Separate pressure relief valves are not shown in Fig. 
4 but it will be understood that such valves, if desired, 
may be readily provided in any suitable manner. 

In the event that there might be pump failure at the 
time when the piston 11 is at the end of a stroke, in the 
arrangement of Figure 4, while a ?uid pressure condi 
tion exists between the pump and the piston 11, wherein 
one of the heads 36 of the valve member 31 is seated to 
close communication to the reservoir passage 33, such 
pressure will be relieved to permit the springs 44 to cen 
ter the valve member by leakage of ?uid through the 
pump to the low pressure side thereof. The system will 
then, of course, permit manual operation of the door with 
out ?uid pressure interference. In the event pump failure 
occurs when the piston 11 is in an intermediate position, 
manual operation of the door in the direction it had been 
moving will immediately relieve any ?uid pressure on the 
pressure side of the system and the valve member 31 will 
be centered automatically to permit full manual operation 
of the door in either direction. 
The main advantages of the improved hydraulic door 

operator control valve mechanism reside in its sim 
plicity of construction and arrangement and hence low 
cost of manufacture and ease of integration into a re 
versible rotary pump system for hydraulic cylinder and 
piston operation. Other advantages are to be found in 
the fact that fully automatic reversal of cylinder and 
piston operation by means of a reversible rotary pump is 
obtained by means of a single valve element; in the fact 
that the valve device is actuated solely by ?uid pressure 
from the pump and requires no external control or op 
erating means; and in the fact that the improved valv 
ing system may be arranged to permit independent opera 
tion of the driven device when the pump is idle. 

Although several embodiments of this invention are 
herein shown and described it will be understood that 

10 

details: of the construction and arrangements shown may 
be altered or omitted without departing from the spirit 
of this invention as de?ned by the following claims. 

I_claim: , _ 

v, 1.‘ A valve mechanism for controlling ._the' ?uid ?ow 
between a reservoir, the opposite sides of a hydraulically 
driven device, and to the opposite sides of a reversible 
?uid pump, comprising, a pair of primary conduits 
leading from oppositesides of the pump to respectively 
opposite sides of the hydraulically driven device, a T 
shaped cross conduit having‘the transverse part thereof 
communicatively connected between the said primaryv 
conduits and having the stem part connected to the res 

. ervoir, ‘the transversepart of the cross conduit being 
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constricted adjacent the juncture of the stem part to form 
axially-spaced valve seats on oppositesides of the stem, 
an axially shiftable spool-shaped valve'member in ‘said 
cross conduit having opposed axially-spaced heads for 
seating on the conduit valve seats, said heads being 
spaced apart axially a greater distance than said seats, 
and springs opposedly positioned against the opposite 
ends of the valve member to support the member in 
a normally centered position in said cross conduit with 
respect to said stem part, the primary conduit from said 
pump intersecting said cross conduit outwardly of the 
ends of the respective valve member heads when the valve 
member is in centered position, and the primary conduit 
portions leading to said hydraulically driven device inter 
secting said cross conduit between the said heads and the 
respective seats when the valve member is centered, said 
valve member being shiftable by the ?uid pressure from 
said pump in either of said primary conduits to seat the 
adjacent head on the respective valve seat and close-off 
communication therethrough between the reservoir and 
the pump. ‘ 

2. In an automatic hydraulic door operator system, a 
valve mechanism for controlling the ?uid ?ow between 
a common reservoir, the opposite sides of a hydraulic 
motor, and the opposite sides of a reversible ?uid pump, 
a body member having a pair of primary conduits ex 
tending through the body member from one exterior face 
to another, a T-shaped supplemental conduit formed in 
the body member between the primary conduits and hav 
ing the transverse part of the supplemental conduit inter 
secting each of the primary conduits, the stem part of 
the supplemental conduit opening to one face of said body 
member, valve seats in the transverse part of the supple 
mental conduit on opposite sides of the juncture with 
the stem part thereof, an axially shiftable spool shaped 
valve member disposed in the transverse part of the 
supplemental conduit crosswise of the juncture with the 
stem part, said valve member having axially spaced 
heads spaced apart axially a greater distance than said 
valve seats and each adapted to engage a respective one 
of said valve seats, and springs axially engaging said 
heads to yieldingly support the valve member in normally 
centered relation with said stem part, said valve member 
being shiftable by the pressure of pump generated ?uid 
flow through said primary conduits to control the ?uid 
?ow between the said stem part of the supplemental con 
duit and the primary conduits, the portions of said pri 
mary conduit leading to said hydraulic motor intersecting 
said transverse part inwardly of the valve heads when the 
valve is in centered position, and the portions of the pri 
mary conduits connected with said pump intersecting 
said transverse part outwardly of the valve heads when 
the valve is in centered position. 

3. A hydraulic door operator mechanism comprising, 
a piston-cylinder unit, a reversible ?uid pump connected 
to the cylinder to reciprocate the piston, a ?uid supply 
reservoir, a valve body having a pair of primary conduits 
extending therethrough and communicating at one of their 
ends with the opposite sides of the pump and at the other 
ends with the opposite sides of said cylinder unit, a T 
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shaped tsugpiememal ‘conduit .extendinslhwueh the body 
with Ihe trans-verse ‘part ‘thereof éiintctrswing the nriinaty 
conduits and (‘the stem :P?ft cqrnmunicatiicely .icbnnecitéd 
with the fluid supply reservoir, and a spool shaped valve’ 
member axially dismsed in the transverse part ofithe sup 
plememel cpndliit‘qrosswise-q’f thegstexp Perl and axially 
shift-able lby the pressure of the pump‘eenerated ?uid 
?owthroug‘h one primary conduit to closev o?commudi 
cation between said one {conduit and said stem part, 
the said transverse pan of {the supplemental conduithav 
ipg an annular yalveiseat oneach side of said ,stem part, 
said valve gneniher having 521 head at each ,end (and 
said ‘heads being spaced apart axially ‘a ‘greater distance 
than said valve seats, and ‘oppositely-“acting axially-dis 
pjosed ‘springs ‘hearing on ‘said Valve heads and ‘normally 
supporting Jthe yailve in ,_a centered position ‘in the said 
tnanrsverssé part and with ,xespect ‘to like stem .ip'art ‘of the 
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supplemental conduit, the portions of said primary con 
dilits _.leac1ing to said cylinder unit intersecting said trans 
veijse .pajt inwardly pf the valve heads lwhen the waive 
is in ceptepedvrposition, and the~portions ,of the primary 
conduits connected with said punip intersecting said trails 
ver?se part outwardly of ,the .valve heads when the yalye 
is in centered ‘position. 
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