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1. 

This invention relates to hydraulic apparatus 
and more specifically to means for providing a 
plurality of operating means for such apparatus. 
The present application is a division of our co 
pending application, Serial No. 626,626, filed No 
vember 5, 1945 now U.S. Patent 2,532,552. 
We have disclosed in that patent a hydraulic 

System in which a manually operated valve selec 
tively controls the admission of fluid pressure to 
and the exhaust of fluid from a fluid motor of 
the cylinder and piston type. According to a pre 
ferred embodiment of the invention, fluid pres 
sure is used to move the piston for the purpose 
of accomplishing the adjustment-primarily the 
raising-of an agricultural implement. In such 
systems, the lowering of the implement is achieved 
by exhausting the cylinder, the piston and im 
plement moving by virtue of the weight of theim 
plement in returning to its previous position. The 
system disclosed in the application referred to 
also shows the application of this type of control 
means to a cylinder of the two-way type, in 
which instance fluid pressure is optionally sup 
plied at either end of the cylinder to accomplish 
adjustment of the implement in either of two di 
rections. In either-instance, the speed at which 
the piston moves is controllable by positioning of 
a valve. A further regulation of the speed of op 
eration of the piston may be accomplished on the 
low pressure. Side of the System by regulating the 
transmission of fluid during the exhaust of the 
cylinder, 

According to the present invention, it is a prin 
cipal object to provide improved means for regu 
lating the low pressure side of a hydraulic sys 
tem. More particularly, it is an object of the 
invention to provide means that may be selec 
tively positionable to vary the resistance to flow 
of fluid. It is a feature of the invention to pro 
vide this means in the form of a check valve hav 
ing an adjustable portion provided with orifices 
of different sizes, the portion being positionable 
so that an orifice of a certain size may be selected 
according to the speed of operation desired. Still 
further, it is a feature of the invention to pro 
vide. an improved check valve of the poppet type, 
preferably comprising a first valve having a hol 
low stem and a second valve having a stem fitting 
in the hollow stem of the first valve, the stem of 
the second valve including a flat selectively com 
municable with orifices of different sizes provided 
in the hollow stem of the first valve. 
The foregoing and other desirable objects and 

features of the invention will become apparent to 
those versed in the art as a complete disclosure 
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2 
is made of a preferred form of the invention as 
described in the following detailed specification 
and as illustrated in the accompanying sheet of 
drawings in which: 

Figure 1 is a sectional view of a control hous 
ing showing a control valve in conjunction with 
regulating check valves constructed according to 
the invention; 

Figure 2 is an enlarged transverse sectional 
view taken substantially on the line 2-2 of Fig 
ure 1; and 

Figure 3 is an end view of the check valve struc 
ture, as viewed along the line 3-3 in Figure 1. 
The complete hydraulic system is shown in our 

patent referred to above, and only so much of 
such system as is necessary to illustrate the pres 
ent invention has been shown and will be de 
scribed here. Accordingly, the present disclosure 
is limited to that portion of the main invention 
including a control housing 60 which is provided 
wtih a cored high-pressure passage 64 having an 
intake port. 65 which may be connected in any 
suitable manner to a source of fluid under pres 
sure, as shown in our copending application. The 
passage 64 extends upwardly from the port 65 
and turns rearwardly at 66 to an enlarged port 
61 in a vertically disposed valve cylinder 68, with 
in which is a vertically slidable valve plunger 69. 
The valve plunger 69 is provided with a centrally 
disposed piston or spool. To disposed within the 
annular port 67 and substantially coextensive 
therewith. 
The laterally opposite sides of the valve plunger 

69 and the upper edges of the piston 70 are ground 
off, as indicated at 7, to provide flat portions 
along which the fluid can flow. Similarly, the 
laterally opposite sides of the valve plunger 69 
below the piston T0, and the lower edge of the 
latter, are ground off as indicated at 12, to pro 
vide passages for the flow of fluid. Hence, in 
the neutral or inactive position of the plunger 69, 
as shown in the drawings, the fluid flowing up 
wardly through the passage 64 and into the port 
67 divides between the upper and lower flat por 
tions Ti and '72 and flows therealong through the 
valve cylinder 68 to a pair of upper and lower 
annular ports T3 and 74, which are exhaust ports 
communicating with a reservoir (not shown) 
within the interior of the control housing 60. 
Thus, when the control mechanism is inactive, 
the pump (not shown) furnishes a continuous 
flow of fluid upwardly through the passages 64 
and 66 and along the flats 1 í and T2 respectively 
to the ports 73 and 74 and thence to the reservoir 
(not shown). - - - 
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A pair of annular ports 77, T8 are spaced ax 

ially above and below the central inlet port 67 
in the valve cylinder 68 and these ports are con 
nected to a pair of passages 79, 80, respectively, 
the outer ends of which are turned upwardly and 
downwardly at 798 and 808, respectively, and 
having valve seats or ports 8, 82 communicat 
ing therewith. Poppet-type valves 83, 84, shift 
ably carried in valve bores 838 and 84a, are 
adapted to seat respectively in the valve seats 
8, 82. The bores 83a and 84a open at their in 
ner ends to the actuating member 69. These 
check waves are respectively in controlled con 
munication with a pair of cylinder-supply ducts 
85 and 86, which are connected by passages (not 
shown) which in turn may communicate with 
opposite ends of a fluid motor, as shown in our 
patent identified above. 

it is deemed Sufficient here to State that the 
ducts 85 and 86 are connected to opposite ends 
of a fluid motor, such as a cylinder in which a 
piston is carried for reciprocation. As previously 
stated, the valve 69 in its neutral position as 
shown provides for the circulation of fluid from 
the pump back to the reservoir. When the valve 
69 is moved vertically in one direction, fluid un 
der pressure is supplied through one of the ducts 
85, 86 to one end of the cylinder and fluid re 
turns from the other end of the cylinder through 
the other duct 85, 86. The present invention is 
concerned primarily with the control of fluid re 
turning through that one of the ducts that is 
operating as an exhaust or return duct at the 
time, it being an object of the invention, as 
stated above, to provide means including an ad 
justable restriction for varying the resistance to 
the flow of return or exhaust fluid. 

Since both check valves 83, 84 are identical, 
only one will be described in detail, reference be 
ing had to the check valve 83 for a clear view of 
the external appearance of the valve and refer 
ence being had to the valve 84 and the sectional 
views in Figures 2 and 3 for details of the in 
terior construction of the valve. 
Each of the check waves 83, 84 is a dual valve 

comprising an outer part T5 and an inner part 
f7 6. The outer part 75 has a valve head 75a, 
Seatable on and unseatable from the port or seat 
82 (8), and also has a hollow stem 7.5b, which 
provides an axial bore therein. The Outer 
end of the bore f77 forms a secondary valve seat 
77 a concentric with or encircled by the port 
82(8) and valve head 758. The stem or carry 
ing port of the inner valve part 76 fits closely 
but slidably within the bore TT and has at its 
outer end means in the form of a small valve 
head f6, which provides a secondary valve ele 
ment seatable on and unseatable from the sec 
ondary seat Ta. The stem 75b of the outer 
valve part f 5 is provided with passage means in 
the form of three apertures 78, 79, 80, spaced 
peripherally and extending radially in communi 
cation with the passage or bore 77. This con 
struction is best shown in Figures 1 and 2. The 
stem of the inner valve part 6 is provided with 
an annular groove 8 under the head f 168 and 
is also provided with passage means by being re 
lieved along one side of the stem, as by grinding 
a flat portion f 82 axially along the stem of the 
inner valve from the groove 8 to establish comi 
munication with any one of the three apertures 
or orifices f 18, 79, and 80. The inner valve 
part f6 can be rotated about the common axis 
of the dual valve to place the flat portion 82 
Selectively in register with any of the apertures 
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4. 
78, 79 or 80, the latter being of relatively dif 

ferent diameters So that the resistance to the 
flow of oil through the inner valve can thus be 
adjusted. The two parts 15, 76 are secured in 
angularly adjusted position by means of a lock 
ing washer 822, the latter having a non-circu 
lar aperture 83 therein which fits over a core 
spondingly shaped lug 84 on the valve head 76 
of the inner part 76. The locking washer 82 
has a radially extending ear 85 which can be 
inserted into any of three notches 86 in an 
axially extending flange 87 encircling the head 
75a of the outer valve head 75, the three 

notches 86 corresponding to the position of reg 
istry of the three apertures 78, 79 and 89. 
Each of the check valves 83, 84 is urged towardi 
closed position by means of a compression spring 
88, which bears against the washer 82a and re 

acts against a plug 89 Screwed into a threaded 
opening 90 in the outer end of the supply pas 
sage or duct 85 (86). 
Each of the check valves 83, 84 is actuated by 

means of a ball 95 disposed at the inner end 
of the valve, and the balls 95 bear against 
the Splined grooves 96 in the valve plunger 69. 
The grooves 96 are so inclined that when the 
valve plunger 69 is moved upwardly, the upper 
ball 95 is cammed outwardly against the upper 
check valve 83, while, if the valve plunger 69 
is moved downwardly within the valve cylinder 
68, the lower ball f 95 is forced outwardly to 
actuate the lower check wave 84. The lengths 
of the stems of the two coaxial valve parts T5 
and 76 are such that the associated ball 95 
can engage the inner end of the inner part, 76 
and shift it outwardly, before the ball engages 
the end of the hollow stem 7.5b of the outer 
part T5. This reduces appreciably the amount 
of effort necessary to open either of the check 
valves, for, if a single valve were to be used 
in place of one of the dual valves, the oil pres 
sure against the large head would make it very 
difficult to raise the valve of its seat; but the 
area of the Small inner valve is so much less 
than that of a single check valve that the total 
pressure is greatly reduced. After the inner 
valve part 76 has been cracked open to unseat 
the secondary valve T78, the pressure on the 
head 75a of the outer valve part is reduced 
sufficiently to make it comparatively easy to 
open. The balls are thus used as tappets for 
opening the inner and outer check valve parts, 
sequentially, and eliminate a considerable amount 
of the friction and side thrust on the valve stems 
that would be involved if the inclined camming 
Surfaces on the valve plunger 69 directly con 
tacted the valve stems. 
The valve plunger 69 is provided with a pair 

of spools or pistons 97, 98 at its upper and 
lower ends, respectively, the inner edges of which 
are spaced outwardly from the inner edges of 

70 

75 

the annular ports 73, 14, thus providing for a 
free flow of oil along the valve cylinder 68 into 
the exhaust ports 13, 74 when the plunger is in 
its neutral position. Movement of the valve 
plunger 69 downwardly moves the upper piston 
97 into the upper end of the valve cylinder 68, 

thereby closing off the upper reservoir port 73. 
Similarly, when the plunger 69 is moved up 
wardly, the valve piston 98 acts against the 
upper edge of the port 74 to close the latter 
against flow of oil downwardly into the reservoir. 
The lower end of the valve cylinder 68 is 

threaded, as at 220, to receive a plug 22 in the 
bottom end of the control housing 60. The 
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plunger 69 can be removed from... the plunger 
68 downwardly through the threaded aperture 
229 after the plug 22 has been removed. The 
upper end of the plunger 69 is provided with an 
upstanding ear 225 which is connected by a short 
link 226 to an arm. 227 cast integrally with a hub 
228 rigidly fixed on a control rockshaft 229 which 
is journaled in the control housing 60. The 
rockshaft 229 may be provided at a point thereon 
outside the housing 60 with a suitable control 
lever (not shown) which may be manually oper 
ated to rock the rockshaft 229 and thus control 
positioning of the valve .69. The upper limit of 
movement of the plunger 69 is limited by means 
of an adjustable limit stop comprising a bolt 
235 extending through a suitably threaded aper 
ture: in an arm 236 preferably formed integrally 
With the hub 228. The threaded end of the bolt 
235 engages a shoulder 237 in the top of the 
housing 60. A lock nut 238 is provided on the 
bolt 235 for locking the latter in adjusted posi 
tion. A cover plate 239 closes the opening de 
fined by the shoulder 237 in the top of the hous 
ing 60 and may be removably secured in place 
by any appropriate Securing means. Various 
other details and refinements of design in con 
nection with the valve 69 and the control thereof 
are shown in the co-pending applications re 
ferred to above and need not be further illus 
trated or described here. 
The operation of the mechanism is as follows: 

Movement of the plunger 69 upwardly brings 
the lower piston portion i98 into closing relation 
with the edge of the exhaust port 4 and Sir 
multaneously moves the central. piston portion : 
Ti upwardly to cut off the flow of oil upwardly 
through the valve cylinder 68. This flow is not 
reduced abruptly, however, in view of the fact 
that the edge of the piston portion 70 is ground 
off on an arc 20, with the result that the up- : 
Ward flow of oil to the cylinder 68 is not entirely 
cut off until the lower point on the curved edge 
20 coincides with the upper edge of the central 
port 67. The lower portion of the piston 10 is 
similarly provided with a cut-off as indicated 
at 202. 
To continue, during the gradual cut-off of the 

oil flow to the reservoir, the pressure increases 
in the high pressure duct 64 and in the lower 
portion of the valve cylinder 68 beneath the inlet 
port 67. This causes the oil to flow along the 
flat portion 72 of the plunger 69 and through 
the port 78 and passage 80, thereby forcing the 
check valve 84 away from the seat 82 against 
the pressure of the spring 88. The oil then flows 3 
through the supply duct 86 and thence to what 
ever kind of fiuid motor is utilized with the SyS 
tem. 
The upward movement of the valve plunger 69 

has also forced the inclined surface of the groove 
(9S against the ball 95 to open the upper check 
valve 83. If the cylinder and piston with which 
the control system is utilized is of the two-Way 
type, fluid returning from the end of the cylinder 
opposite to that to which fluid pressure is applied 
through the duct 86 will return through the 
duct 85 and through the open check valve 83. 
Since initial movement of the valve 69 upwardly 
causes the ball 95 to first engage the stem of 
the inner check valve part 76, the resistance 
to the flow of oil through the open check valve 
83 will be determined by whichever of the aper 
tures 78, 79 or 80 is in register with the flat 
82 on the valve part T6. In the drawings, the 
aperture 79 of medium size is so registered. A 
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6 
similar result is achieved, of course, in the supply 
of fluid under pressure through the passage 80, 
check valve 84, and duct.86, since the initial rise 
of pressure...in the Valve cylinder below the piston 
10 will force fluid through the aperture 79, along 
the flat (82 and against the head of the inner 
valve: part 76. However, further upward move 
ment of the valve plunger 69 causes the ball 95 
to engage: the inner end of the stem 7.5b of the 
outer valve part 75, thus fully opening the check 
valve: 83 to the exhaust fluid. At the same time, 
the preSSure rise in the valve cylinder 68 below 
the pistOn 70 now fully opens the lower check 
valve 84, against the Spring 88, thus imparting 
full Speed operation to the fluid motor that is 
connected to the control System. Movement of 
the. Valve. plunger 69 downwardly from its neu 
tral position results in the reversal of the system, 
the uppel' duct 85 now being a Supply duct and 
the lower duct. 86 constituting a return duct. In 
the case of a fluid notor of the Single-action, or 
one-way type, only one of the ducts 85, 86 is 
used and whichever one is used serves the dual 
function of a Supply and a return duct. How 
ever, the results are similar to those described 
above. 

Either of the plugs (89 can be removed for the 
purpose of providing for access to the check valves 
83, 84, so that the inner valve part it 6 may be 
rotated with respect to the outer valve part i5 
to dispose the flat. 82 in register. With a Selected 
one of the a pertures ºf T8, 179 or 180. 
The fol'egoing is based upon a preferred emi 

bodiment of our invention. It should be under 
stood, of course, that various modifications and 
alterations may be made in the preferred form 
of the invention without departing from the 
spirit and scope of the invention as defined in 
the appended claims. 
What is claimed is: 
1. In fiuid pressure mechanism, a dual valve 

comprising a first poppet type valve having a 
recess extending through the valve head into the 
stem thereof, a second poppet valve. Seated in 
said recess and having a stem fitting closely but 
slidably within the recessed stem of said first 
valve, said second valve stem being relieved axi 
ally along one side to provide for the flow of 
fluid under the head thereof and along the stem, 
said recessed stem of said first valve having a 
plurality of peripherally spaced, radially extend 
ing apertures of relatively different sizes com 
municating with the recess in said stem, said 
second valve being adjustable angularly about 
its axis to position the axially relieved portion 
in register with any of said apertures, selectively, 
and means for retaining said second valve in 
angularly adjusted position during operation. 

2. In fiurid pressure mechanism, a dual valve 
comprising a first poppet type valve having a 
hollow stem and a head mounted thereon and 
having a valve seat in said head, and a plurality 
of peripherally spaced, radially extending aper 
tures of different sizes in the stem communi 

5 cating with the hollow interior thereof, a Second 
poppet type valve having a head adapted to cover 
said seat and a stem extending through the hol 
low stem of said first valve, said second stern 
having an enlarged portion adapted to block all 
but one of said apertures and adjustable angul 
larly relative to said hollow stem to Select one 
of said apertures for conducting fluid there 
through, and means for retaining said valve in 
adjusted position. 

3. In fluid pressure mechanism, a dual valve 
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including a first poppet type valve comprising a 
stem having a passage extending axially there 
through and a head at one end of Said stem, 
said head being recessed to provide a peripheral 
flange and provided with a valve seat in one end 
of said passage, said stem being provided with a 
plurality of peripherally spaced, radially extend 
ing apertures of relatively different sizes com 
municating with said passage, a second poppet 
type valve having a head seated in said seat and 
a stem extending through said passage and fit 
ting closely but slidably and adjustable angul 
larly within the passage, said second valve stem 
being relieved under the head thereof and axially 
along one side to provide for the flow of fluid 
between said seat and one of said apertures 
selected by angular adjustment of said second 
valve relative to said first valve about its major 
axis to position the axially relieved portion in 
register with any of said apertures, Selectively, 
and a retaining member engageable with Said 
second valve head and rotatable therewith and 
having an ear extending over said flange in Said 
first valve, said fiange having notches adapted 
to receive said ear in any one of the various posi 
tions of Said Second valve. 

4. In fluid pressure mechanism, a dual valve 
structure comprising a first valve having a body 
and a head fixed thereto, the head having a seat 
therein and the body being provided with a 
hollow interior communicating with the Seat, 
the body further having a plurality of apertures 
of different sizes spaced angularly about the axis 
of the body and communicating the exterior of 
the body with the interior thereof; a second valve 
having a carrying part and a head part fixed 
thereto, and arranged with the carrying part in 
and slidable lengthwise of the hollow body of 
the first valve and angularly adjustable on the 
axis about which the apertures are Spaced, and 
with the head part seatable on and unseatable 
from the seat in the first valve head, said carry 
ing part having a portion thereof within the 
hollow body of the first valve provided with Such 
cross-sectional shape as to block one of said 
apertures while leaving another of said apertures 
open to establish fluid communication via Such 
open aperture between the exterior of the first 
valve and the seat of the first valve, Said Second 
valve being angularly adjustable as aforesaid 
to re-position said portion to respectively block 
and open different apertures; and means COOp 
erative between the valves for fixing the second 
valve in a selected position of angular adjust 
ment. 

5. For use in a valve casing having a valve 
bore including an outer portion providing a pri 
mary port and an inner portion opening to a 
valve-actuating member: a dual valve, compris 
ing, an outer part adapted to be shiftably car 
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8 
ried in the valve bore and having inner and outer 
ends and provided with a through bore Com 
municating said ends, said bore at its outer end 
providing a secondary valve seat in Said part; 
means at the outer end of said part including 
a valve head Seatable on and unSeatable from 
the aforesaid port, and means at the inner end 
of said part engageable by the valve-actuating 
member to effect shifting of Said part for caus 
ing unseating of said valve head; means at the 
outer end of said part including a secondary 
Valve ellement Seatable on and unSeattable from 
Said Secondary valve seat; an inner valve part 
axially shiftable in the outer part bore but fit 
ting said bore intermediate its opposite ends 
sufficiently closely to substantially seal said bore 
against the transmission of fluid between its 
ends, said inner part having an outer end por 
tion engageable With. Said Secondary Valve elle 
ment, and an inner end normally projecting 
axially inwardly beyond the inner end of the 
bore so as to be initially engageable for opera 
tional shifting by the valve-actuating member 
prior to engagement of Said member With the 
inner end of the outer part; passage means in 
the outer part, and passage means in the inner 
part; the passage means in the outer part being 
Spaced axially inwardly of the valve head, and 
the paSSage means in the inner part opening 
generally axially to the outer end of the bore 
and communicable with said outer part passage 
means; said inner part being constructed for 
adjustment relative to the outer part other than 
by said operational shifting thereof and having 
provision for the projection of an end portion 
thereof axially inwardly of the inner end of said 
bore to the Same extent as aforesaid to main 
tain the capacity of the inner part for initial 
engagement and operational shifting by the 
valve-actuating member regardless of such ad 
justment; and the passage means in at least one 
part being constructed to provide a plurality of 
different fluid restrictions and selectively coop 
erative for communication with the passage 
means in the other part incident to adjustment 
of said inner part. 
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