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Reissued Feb. 1, 1944 Re. 22,429 

UNITED STATES PATENT office 
22,429 

Otis C. Martin, Los Angeles, Calif. 
Original No. 2,279,693, dated April 14, 1942, Se 

rial No. 323,376, March 11, 1940. Application 
for reissue March 3, 1943, Serial No. 481353 

4 Claims. (CL 277-20) 
My invention relates to valves and has partic 

ular reference to a valve for controlling hydraulic 
or pneumatic pressure. 

In fluid Operated power apparatus, the types 
of valves which have heretofore been used have 
been for the most part relatively large, heavy 
and cumbersome pieces of apparatus and have 
required the complete disconnection of the valves 
from the pipelines whenever repairs are required. 
In many industries the fluid power apparatus 

requirements are such that a relatively large 
number of valves must be conveniently located at 
a single control station so that such large and 
weighty pieces of apparatus are not readily 
adaped for compact mounting in a single control 
station. 

For example, many of the functions of modern 
airplanes are controlled by either hydraulic or 
pneumatic power apparatus, the valves for con 
trolling which must be located in the pilot's com 
partment and, as can be readily appreciated, not 
only the space requirements but the weight re 
quirements of the valves become an important 
factor. Moreover, the valves should be capable 
of ready access for repair and should require a 
minimum of disconnection of pipe ines in order 
to permit such repair or replacement of parts. 

It is, therefore, an object of my invention to 
provide a valve for controlling fluid power ap 
paratus in which the valves may be made ex 
tremely light and extremely small so as to permit 
the ready mounting of large numbers of the 
valves in a small space. 
Another object of my invention is to provide a 

valve of the character set forth in the preceding 
paragrapla wherein the operating parts of the 
valves are readily accessible, and more particu 
larly may be readily removed and replaced with 
out requiring the disconinection of any of the 
pipelines. 
Another object of my invention is to provide a 

valve of the character set forth which is readily 
adapted to use in connection with other control 
apparatus and in which a relatively Small move 
ment of an operating lever or handle is required 
to open and close the valve parts while permitting 
unrestricted additional movement of the operat 
ing lever or handle to permit sequential operation 
of the valve and other control devices. 
Another object of my invention is to provide a 

valve of the character set forth in which a 2-way 
valve is mounted in a single chamber to permit 
the ready passage of fluid between the chamber 
and one pipe line and between the chamber and 
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another pipe line or to permit closing of the 
chamber to both lines selectively. 
Other objects and advantages of my invention 

will be apparent from a study of the following 
specifications, read in connection with the ac 
companying drawings, wherein: 

Fig.1 is a perspective view of a valve construct 
led in accordance with my invention and illus 
trated diagrammatically as being connected to a 
2-way piston and cylinder fluid power apparatus; 

Fig. 2 is a vertical sectional view taken through 
the valve illustrated in Fig. 1 and illustrating 
the valve parts in closed position; 

Fig. 3 is a vertical sectional view similar to Fig. 
2 but illustrating the position of the valve parts 
upon Operation of the valve handle to move the 
fluid power mechanism in one direction; 

Fig. 4 is a detail elevational view of the operat 
ing shaft of my valve; 

Fig. 5 is a transverse sectional view taken along 
line V-W of Fig. 4; 

Fig. 6 is a similar transverse sectional view 
taken along line VI-VI of Fig. 4; 

Fig. 7 is an exploded view illustrating the as 
Sembly of the valve parts included in one cham 
ber of one valve; and 

Fig. 8 is a fragmentary sectional view taken 
along line VIII-VIII of Fig. 2. 

Referring to the drawings, I have illustrated 
in Fig. 1 a valve f constructed in accordance 
with my invention, such valve including a body 
member 2 which may be constructed from a single 
block of Suitable material such as metal or plas 
tice material though, for the purpose of permit 
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sting my valve to control pressure of several hun 
dreds of pounds and yet be light in weight, I 
prefer to form the valve body block 2 from a 
single piece of aluminum alloy such as "Duralu 
min.' The block is provided with suitable ports 
3, 4, 5 and 6 (see Fig. 2), to which may be con 
nected respectively the pipe lines coupling my 
valve to a suitable source of pressure supply and 
to an operating fluid power apparatus, one form 
of which is illustrated diagrammatically in Fig. 
1 as including a cylinder T in which operates a 
piston 8 coupled by means of a piston rod 9 to 
Some piece of apparatus to be actuated thereby, 

Referring particularly to Figs. 1 and 2, it will 
be observed that port 3 constitutes an inlet port 
for fluid pressure, to which may be coupled a 
pipe line to extending from a suitable, source 
of pressure, supply (not shown). The exhaust 
port 4 is similarly coupled to a pipeline - which 
may extend back to the pressure Supply or may 
merely permit exhausting of the fluid pressure 

  



2 
to the atmosphere. The port 5 has connected 
thereto a pipe line 2 which is illustrated as ex 
tending to the forward end of the cylinder 
while the port 6 has connected thereto a pipe 
line 3 which extends to the opposite end of the 
cylinder J. w 
As will be observed from an inspection of Fig. 

2, the ports 3, 4, 5 and 6 may be bored and 
threaded to take any of the standard pipe line 
couplings or connectors such as illustrated at . 
Disposed between the ports 3 and 6 is a valve 

chamber. A formed directly in the body 2 of my 
valve, as by forming a bore which extends ver 
tically down through the valve body 2, the upper 
most portion of the bore being enlarged and 
threaded, as indicated at 5, to receive a cap nut 
6. Immediately below the portion 5 is an en 
larged chamber 7, the metal of the body at the 
lower side of the chamber being tapered to form 
an upper valve seat 8. Below the valve seat 8 
the bore is again enlarged as indicated at 9, 
the metal of the body at the lower side of this 
enlargement being tapered as indicated at 20 
to form a second or lower valve seat, imme 
diately beneath which is a third enlargement 2, 
from which a plurality of small bores 22 extend 
into a transverse bore 23 adapted to receive and 
house an operating shaft 24 by which the valve 
structure to be hereinafter described may be manipulated. 
In order to adapt my valve for "4-way" op 

eration, as for example for the controlling of 
a reversible piston and cylinder apparatus 
and 8, I provide a second valve chamber bore 
B disposed between the ports 3 and 5, this bore 
constituting a duplicate of the valve chamber 
bore hereinbefore described including sections fia, 

| Ta, 19a, 2 a. and upper and lower valve seats 8a. 
and 20a and small bores 22a corresponding in all 
respects to parts 5, 7, 8, 9, 20, 2 and 22 here 
in before described. 

In the valve chamber A I provide a valve as 
sembly, the parts of which are illustrated par 
ticularly in Fig. 6 as including an upper valve 
member 25 which includes a stem 26, upon the 
upper end of which is an enlarged head 27 formed 
with upwardly disposed shoulders 28 upon which 
the lower end of a valve closing Spring 29 may 
rest, a portion of the head 27 being formed with 
a suitable diameter to extend upwardly within 
the helix formed by the spring 29 to act as a 
guide for this spring. The lower portion of the 
head 27 is tapered as indicated at 30 to form 
a tapered seating surface adapted to Seat upon 
the valve seat surface 8 while the head 2 
is undercut as indicated at 3 for the purpose 
of receiving the upper end of a second valve 
closing spring 32. - " - 

A lower valve member 33 comprises essen 
tially a cylindrical sleeve having an internal lon 
gitudinal bore 34 adapted to receive and pass the 
stem 26 of the upper valve member 25 and hav 
ing an enlargement of this bore at the upper 
end of the valve member 33, as indicated at 35, 
into which may be received a packing gland or 
ring 36 adapted to effectively prevent leakage of 
fluid pressure between the stem 25 and the 
bore 34. 
The lower valve member 33 is provided along 

its outer wall with an inwardly and downwardly 
tapered seating face 37 adapted to seat upon the 
seating surface 20. If desired, such seating Sur 
face 3T may be readily formed by cutting an annu 
lar groove 38 about the valve member 3, which 
groove will not only form the seating surface, but 
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will also provide for greater freedom of flow of 
fluid into the chamber 2a when the valve 33 is 
Open. 
To achieve effective sealing between the stem 

26, and the bore 3, I prefer to make the packing 
member 36 in the form of an annular ring having 
an annular groove 39 extending from the upper 
face of the packing ring so that the effect of fluid 
pressure upon the upper side of the ring 39 will 
be to expand the packing ring into snug engage 
ment both with the stem 26 and with the walls 
of the enlarged bore 35 in the valve member 
83. This ring 36 may be formed of rubber "neo 
prene' or other suitable material and to insure 
against possible collapse of the ring 36 I prefer 
to employ a spreader washer 40 disposed about 
the stem 26 and having a downwardly extending 
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longitudinal flange 4 adapted to be received 
in the groove 39. The upper face of the washer 
40 also constitutes an effective seat for the lower 
end of the valve closing spring 32. 
The assembly illustrated in Fig. 6 may be in 

serted into the valve chamber A through the open 
upper end of the bore forming this chamber and 
will be held in place by means of the cap screw 
6 which I prefer to form with a socket 42 to re 

ceive and guide the upper end of the valve clos 
ing spring 29. 

Referring particularly to Fig. 3, it will be ap 
parent that when the valve assembly is disposed 
within the bore or chamber A, the upper valve 
member 25 will be tightly pressed against its 
Seat 8 by means of the spring 29 with the ex 
treme lower end of the sten 26 of this wave 
member protruding below the lower end of the 
valve member 33. Likewise the valve member 33 
will be pressed tightly against its seat 20 by 
means of the spring 32, which bears at its upper 
end against the valve member 25. It will be 
noted, therefore, that the upper spring 29 must 
be considerably stronger than the spring 32 so 
that the valve 33 may be opened by upward 
movement relative to the valve 25 while the valve 
25 is held closed by its spring 29. 
The valve assembly in valve chamber B is a 

duplicate of the valve structure just described, 
Such duplication making for economical produc 
tion. - 

The intercommunication between the ports 3, 5 
and 6 and the valve chambers A and B is readily 
made by the methods described and claimed in 

bers 7, 9 and 2. 
60 

my copending application Serial No. 330,752, filed 
April 20, 1940, wherein it is described that the 
valve chambers A and B are formed by providing 

5 first, a straight bore through the valve body 2, 
after which suitable tools described in the said 
application are employed to enlarge portions of 
this bore to form the enlarged sections or cham 

Similarly, as described in the said copending 
application, the ports 3, 5 and 6 may be formed 
by extending bores from the upper face of the 
valve body 2 to the desired depth, as indicated 
in Fig. 2, and then by the use of suitable tools 

6 

described in the said application the lower ends 
of these bores may be enlarged sufficiently that 
the enlarged portions of the port bores intersect 
the enlarged portions of the valve chamber 
bores. 
By referring to Fig. 2, it will be observed that 

the lower end of the port 3 has an enlarged por 
tion 43 which intersects the enlargements T of 
chamber A and a of chamber B so that fluid 
entering port 3 may pass directly into the en 
largements or chambers and a for both of 

  

  



of the valve chamber 2. 
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the valve assemblies. Also it will Eje Coted that 
the lower end of port is has an enlargement 
which intersects the enlargement of chamber. B 
and port 6 has an enlargement 5 intersecting 
enlargement 9 of chamber A. Thus if waive 
member 25 in chamber A is oper, pressure paSS 
ing into port 3 will be allowed to pass valve 25 
in chamber A into enlargement 9, thence to 
enlargement 5 in port 6 and out through port 
6 through pipe f8 to the left-hand end of cylin 
der T. At the same time pressure from the right 
hand end of the cylinder will enter through 
pipe 2 and port 5 and will pass through enlarge 
ment 44 and enlargement 9a for chamber B SO 
that if at this time valve member 33a in cham 
ber B is open, such pressure will pass down to 
enlargement 2 la and through the small bores 
22a and into the handle chamber 23. 
At this point it should be noted that the left 

hand side of the handle chamber 23 communi 
cates directly with exhaust port 4 and, as will be 
observed from an inspection of Figs. 2 and 4, the 
valve operating shaft is provided with means 
which permits fluid to flow past the shaft 24 and 
out of port 4. -- 
The operating shaft 24 comprises a rod-like 

member, the extreme left-hand end of which is 
provided with a short bore 46 extending longi 
tudinally into the end of the shaft so that a 
row of holes 47 extending radially through that 
end of the shaft will provide intercommunica 
tion between shaft chamber 23 and the bore 46 
to the exhaust port 4. That part of the Oper 
ating shaft 24 which is disposed immediately 
below the valve assembly in chamber A is pro 
vided with can surfaces including a central sur 
face 48, the length of which longitudinally of 
the shaft 24 is slightly in excess of the diam 
eter of the protruding lower end of the stem 26 

Arranged. On each 
side of this central cam surface 48, is a pair 
of cam surfaces 9 which are duplicates of each. 
other and adapted to engage the lower end of 
the lower valve member 83. 

Similarly, that portion of the shaft which is 
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disposed immediately below the valve chamber B 
is provided with can surfaces 50 and 5 engag 
ing, respectively, the lower end of the valve 
member 25 and the lower end of the valve mem 
ber 33 disposed on chamber B. 

Referring particularly to Fig. 2, it will be ob 
served that in that figure the operating shaft 
24 is shown in the correct position to allow all 
four of the valve members to be in closed posi 
tion. For convenience this will be assumed to 
be the position when a handle 52 on the oper 
ating shaft 24 is in a vertical position. 
Now by observing Fig. 5 it will be noted that 

the cam surface 50 is so formed that when the 
handle is in the vertical position the stem 26a. 
of the valve member .25a will rest upon the 
lowest dwell of the cam. It will also be observed 
that when the handle is in the vertical position, 
the cam surfaces 5 are so disposed below the low 
er end of the valve member 33a as to present the 
lowermost dwell of these surfaces to the valve 
33a. . However, with rotation of the handle men 
ber 52 to the left (that is, in a counterclockwise 
direction, as viewed in Figs. 1 and 5), the cam 
surface S will continue to present to the valve 
member a that portion of its surface Sla which 
is concentric with the axis of rotation of the 
shaft 24 while during the first 60 of such motion 
of the shaft 24, the cam surface S will lift the 
valve stem 26a, the entire movement between 

50 

3 
the fully closed position of the valve 25g and 
its fully open position being accomplished dur 
ing the first 60° of rotation of the shaft 24. It 
will also be noted that the next portion 50 of 
the cam surface 50 is concentric with the axis 
of rotation of the shaft so that during the next 
120° of movement of the shaft. the valve 26c. 
wili remain in its fully open position. 
Now by observing Fig. 6, it will be noted 

that the can surface 48 is identical with the Sur 
face 5 but is disposed 120° out of phase with 
the surface 50 and that the cam surfaces 49 
are identical with cam surfaces 5 but are like 
wise disposed 120° out of phase with the surface 
5. It follows, therefore, that as the handle 
shaft is rotated in a counterclockwise direction 
through the 60° movement necessary to fully 
open valve 25a, valve 25 in chamber A will re 
main closed since its stem is riding upon the Con 
centric portion of can surface 48 and at the same 
time the can surfaces 49 will move the lower 
valve member 33 in chamber A to its fully open 
position. This is the arrangement of the valve 
positions shown in Fig. 3. 
Thus fluid pressure coming from the Source 

of pressure from the pipe O and into and through 
the port 3 will pass down through the now open 
valve 25a and thence through port 5 and line 
12 to the right-hand end of the cylinder 7, the 
exhaust from the opposite end of the cylin 
der 7 passing through pipe 3 and into and 
through port 6, from whence it passes through 
the now open valve 33 in chamber A and through 
small bores 22 into the shaft chamber 23. It 
will be noted from an inspection of Fig. 8 that 
the shaft bore 23 is enlarged immediately adja 
cent each of the valve chambers A and B S0 that 
the Small bores 22 may freely discharge into the 
shaft bore 23, the fluid then passing through the 
holes 47 in the shaft 24 and thence to the ex 
haust port 4. 
With the valve in this position it is apparent 

that the piston 8 will be moved toward the left 
hand end of the cylinder 7 and may be stopped 
in any intermediate position merely by restor 
ing the operating handle 42 to its vertical posi 
tion which Will accomplish the closure of the 
valve 25a and valve 33, locking the hydraulic 
system in a stationary condition. 

Similarly, movement of the handle 52 in a 
clockwise direction will, by reason of the shape 
and location of the cam surfaces on the shaft 
24 as heretofore described, cause the opening 
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of valve 25 in chamber A and the opening of 
valve 33a in chamber B, thus permitting pres 
sure fluid in the pipe O to pass through the 
port 3 through now open valve 25 and through 
port 6 into pipe line 3 to the left-hand end of 
the cylinder, where the exhaust from the right 
hand end of the cylinder passes through pipe 2, 
port 5, now open valve 33a, and through the small 
bores 22a into the shaft bore 23. To permit the 
fluid exhausted through the small bores 22a to 
pass to the exhaust 4, I prefer to provide a 
grooved or flattened portion 53 on the part of 
the shaft 24 which is disposed between the can 
surfaces .48 and 50. Thus the fluid may pass 
along the shaft 24 and through the holes 47 
and thence to the exhaust port 4. 
To facilitate the construction of my valve, I 

prefer to provide a pair of bores 54 and 55 aligned 
respectively with the bores ... constituting the 
chambers A and B, which bores 54 and 55 may 
be made sufficiently large in diameter to readily 
admit the drilling tools required to drill the 

  



4. 
multiplicity of small bores 22 and 22a in each 
of the valve chambers. In forming such bores 
54 and 55, I prefer to allow the drill to pene 
trate into the valve block 2 a sufficient distance 
to come flush with or just pass beyond the 
upper side of the longitudinal shaft bore 23 
so that a substantially flat surface 56 is formed 
immediately at the end of each of the valve 

22,429 
mits the ports 3, 5 and B to be arranged in a 
straight line with respect to each other. while 
the valve bores may also be arranged in the 

chambers A and B to permit ready drilling of 
the small bores 22 and 22a. The bores 54 and 
55 may then be plugged as by using cap screws 
57 and 58 threaded into the bores 54 and 55 and 
sealed therein by means of suitable gaskets 59. 
It will be noted that, like the cap screws 6, there 
is an internal socket 60 in each of the cap screws 
5T which provides a relatively large fluid receiv 
ing chamber through which the discharge from 
valves 33 and 33a may readily pass and permits 
more ready communication between the grooves 
53 on the shaft 24 with the fluid receiving cham 
bers disposed beneath each of the valve cham 
bers A and B and thus facilitate the passage of 
fluid from the valve 33a to the exhaust port 4. 
Another feature of my valve is that of pro 

viding for relatively simple machining opera 
tions by which all parts of the valve may be 
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constructed and to this end I employ as the 
valve operating shaft 24 a simple length of round 
metal stock and form the can Surfaces thereon 
in such manner that the original round stock 
constitutes the bearing surface which will rotat 
ably bear upon the interior surfaces of a simple 
drilled hole extending from the right-hand end 
of my valve, as viewed in Fig. 2, to a point 6 
spaced slightly to the left of the lower end of 
the valve chamber A. Thus a multiplicity of 
excellent bearing surfaces are provided in the 
bore 23 for rotatably mounting the shaft 24 and 
yet provides for the ready passage of the fluid 
from the exterior of the shaft to the interior 
thereof at that end of the shaft immediately ad 
jacent the exhaust port 4. 
The shaft 24 may be held in place within the 

valve block 2 as by providing a washer member 
63 at the right-hand end of the shaft which may 
be readily attached to the right-hand end sur 
face of the block 2 by means of suitable screws 
64. The washer 63 is provided with a small bore 
65 through which the extreme dr handle end 
of the shaft 24 may project while a shoulder 66 
may be formed upon the shaft 24 to abut either 
the inner surface of the washer or a correspond 
ing shoulder 67 formed in the washer 63. The 
shaft may be readily packed against leakage as 
by providing an enlarged portion 68 of the shaft 
bore 23 immediately adjacent the right-hand 
end of the block 2 and into which may be pressed 
an annular packing ring 69 of rubber, "neoprene' 
or other suitable material, such ring 69, like the 
packing rings 36, being provided with an an 
nular groove upon their inner faces which will 
permit fluid pressure to expand the ring into 

30 

same straight line whereby the entire thickness 
of the block 2 may be made extremely small. 
The only limit to be placed upon this thickness 
is to insure an adequate thickness of wall be 
tween the side surfaces of the Wave block and 
the largest portion 9 of the valve chamber. By 
actual test a valve capable of handling 1,000 
pounds per square inch pressure may be made 
by employing my construction, with a total 
thickness of one inch, a total height of two inches 
and a total length of three inches. 
Moreover, it will be noted that all of the ports 

3, 4, 5 and 6 as well as the bores through the 
block for the reception of the valve assemblies 
and the shaft are all made from the narrow edge 
faces of the block, leaving the two side surfaces 
of the valve entirely free from openings or other 
possible obstructions and thus permitting these 
valves to be assembled one immediately against 
the other without interfering with ready access 
to all of the valve parts and without interfering 
with the ready connection of pipe lines to the 
various ports. This shape and construction also 
permits the ready mounting of the valves as by 
means of screws, bolts, rods or the like extend 
ing through suitable mounting openings 7 which 
may extend transversely, through the block 2 and 
may be disposed as illustrated in Fig. 2 through 
portions of the block not intersected by the var 
ious shaft bores, valve chamber bores and fluid 
port bores. 
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A further advantage of my valve lies in the 
the fact that all of the operating parts of the 
valve are accessible without disconnection of any 
of the pipe lines since all that is required to re 
move, repair and replace any of the valve parts 
is to remove the cap screws 6, whereupon the 
entire valve assembly shown in Fig. 7 can be 
bodily renoved from the valve and a new as 
sembly or such new parts as may be required may 

50 

tight sealing relation with the shaft and with . 
the block 2. Again to prevent collapse of such 
ring, an annular ring TO of metal may be pro 
vided to be received in the groove of the pack 
ing ring, 69. 

It will be apparent from 
Scription that my valve may be readily con 
structed with a series of relatively simple drill 
ing and boring operations while the arrange 
ment of the intersecting enlargements of the 
various bores provides for the intercommuni 
cating passages between the ports and the valve. 

Moreover, such arrangement, per chambers. 

65 

the foregoing de 
70 
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be inserted. Also the shaft may be readily re 
moved without disconnection of any of the pipe 
lines by merely removing the valve assemblies 
and then removing the shaft. 
As pointed out hereinbefore, the movement of 

the handle 52 away from its vertical position in 
either direction will operate the valves, while 
movement of the handle through 60 or less may 
be utilized to completely, open the valves. The 
further movement of the handle through the 
remaining portions of 180° from the vertical 
causes no further change in the position of the 
valves. This is of great importance in certain 
types of controls, particularly for airplanes, 
wherein by interconnecting the handles or shafts 
of several of these valves with a lever or con 
necting bar, one valve may be fully opened dur 
ing a small amount of movement of the con 
necting bar, while another valve may be opened 
by a further movement of the bar, and another 
valve may be opened by a still further movement 
of the bar, permitting at least three valves to be 
operated in a desired sequence and insuring com 
plete operation of each of the valves. 
Also in connection with the operation of bomb 

release mechanism, the valves may be readily 
employed on a single operating bar or lever 
whereby the initial movement of the lever will 
open the bomb compartment doors, another por 
tion of the operation of the lever or bar may be 
utilized to control a second valve to lower the 
bomb carriers, while an additional movement of 
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the lever or bar may trip the bomb release trig 
gers. 
While as described herein the valve seats may 

be formed directly upon the metal of the body 
block 2, particularly when such block is con 
structed of such materials as "Duralumin' and 
employed with valve members of steel or similar 
metal, it Will be apparent to those skilled in this 
art that separate valve seats may be formed as 
inserts to be placed Within the valve bores to 
Constitute the actual seating surfaces upon Which 
the valve members may rest. 
While I have shown and described the pre 

ferred embodiment of my invention, I do not de 
sire to be limited to any of the details of con 
struction shown or described herein, except as 
defined in the appended claims. 

I claim: 
1. In a fluid control valve, a body member, a 

valve chamber bore extending from one surface 
of said body member and including in progres 
sively spaced Irelation from said surface a por 
tion of One diameter, an enlargement of said 
bore, a valve seat shoulder having a diameter sub 
stantially equal to the first named diameter, 
a second enlargement of said bore, a second waive 
seat shoulder having a diameter equal to or less 
than the diameter of said first seat shoulder, a 
thiri enlargement of Said bore, a cylindrical por 
tion of smaller diameter extending below said 
third enlargement, an operating shaft bore ex 
tending transversely below and communicating 
witn the lower end of Said valve chamber bore, 
and a valve assembly in said valve chamber bore 
including in progressively spaced relation from 
said surface a cap for the upper end of Said bore, 
a spring engaging said cap, an upper valve seated 
upon said first seat and held thereon by said, 
Spring, a second Spring engaging said upper 
valve, a second valve seated upon said second seat 
and held thereon by Said second Spring, said Sec 
ond valve having a cylindrical portion extend 
ing through the lowermost cylindrical portion of 
said valve chamber bore and into said shaft bore, 
and a stem on said first valve extending through 
said Second valve and into said shaft bore. 

2. In a fluid control valve, a body member, a 
valve chamber bgre extending from one surface 
of said body member and including a pair of 
valve seats arranged in longitudinal spaced rela 
tion along said bore, a valve for each of said 
Seats, an operating shaft bore extending trans 
versely of and intersecting said valve chamber 
bore, an operating shaft in said shaft bore, means 
On Said shaft for independently engaging and 
lifting either of said valves from its seat, a fluid 
port bore extending from said surface and paral 
lel to the longitudial axis of said valve chamber 
bore, means intercommunicating said fluid port 
bore and said valve chamber bore between said 
surface and said first valve seat, a second fuid 
port bore extending from said surface and parall. 
lel to the axis of said valve chamber bore, means 
interconnecting said second fluid port bore with 
Said. Valve chamber bore between said two seats, 
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a third fluid port bore extending in axial align 
ment with said shaft bore and communicating 
therewith and means extending through said 
shaft and intercommunicating said valve cham 
ber bore and said last named fluid port bore for 
passing fluid therethrough. 

3. In a fluid control valve, a body member, a 
pair of valve chamber bores extending from one 
Surface of Said body member and in parallel 
Spaced relation to each other, each of said valve 
chambers including a pair of valve seats disposed 
in longitudinally spaced relation therealong, a 
fluid port bore extending from said surface and 
disposed between said valve chamber bores, fluid 
passage means intercommunicating said fuid 
port bore and both of said valve chamber bores 
between said surface and the first valve seat 
therein, a second and third fluid port bores ex 
tending from said surface and parallel to said 
valve chamber bores, one disposed beside one of 
said valve chamber bores, the other disposed be 
side the other of said valve chamber bores, fluid 
paSSage means intercommunicating said fluid 
port bores and their adjacent valve chamber 
bores between the valve seats of that bore, a 
fourth fluid port bore extending in a direction 
transverse to and intersecting the luwer ends of 
both of said valve chamber bores, a valve assem 
bly in each of Said valve chamber bores including 
an upper valve engaging said upper seat and a 
lower valve engaging said lower seat, and oper 
ating means for said valves extending into said 
fourth fluid port bore for simultaneously lifting 
the upper valve in one of said chamber bores and 
the lower valve in the other of said chamber bores and for simultaneously lifting the lower 
valve in Said first valve chamber and the upper 
valve in the second chamber. 

4. In a fluid control valve, a body member, a 
Valve chamber bore extending from one surface 
of Said body member, a pair of valve seats ar 
ranged in Spaced relation along said bore, fluid 
paSSages communicating with said bore, one dis 
posed between said surface and said first seat 
and another disposed between said seats, a pair 
of valves, one for each of said seats disposed in 
Said chamber for longitudinal movement relative 
to said bore, each of said valves being positioned 
above their respective seats, the uppermost of 
Said valves having an operating stem extending 
through and projecting beyond the lower of said 
Valves, a shaft bore extending into said body 
member and intersecting the axis of said valve 
chamber bore, an operating shaft mounted for 
rotation in said shaft bore, means on said shaft 
for independently engaging said lower valve and 
the stem of said upper valve for selectively lifting 
Said valves from said seats by rotation of said 
shaft, a fluid passage interconnecting said shaft 
bore with Said valve chamber bore immediately 
below the lower one of said seats, a discharge 
passage, and means communicating said dis 
charge passage with said shaft bore. 
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