
- Feb. 18, 1941. T. ARGO 2,232,357 
HYDRAULIC CONTROL SYSTEM 

Filed Nov. 2, 1938 2. Sheets-Sheet 

NSASN/ 
72 

777 to 777 7 2S 2.222 22:32 2 
m 

N 

He at Iz S. agaziz,seas 

2 

N 
722 are 3267 y z2SS Š 2 2. 2z NA S&essS % 

1. s 

SSX2NZa232 7:22, 
... users is Ann 

% 2% SSS SaSN 
642N vaSS O N 

(SNNNNNNNNNNNNS N 222222222 A1 SS 
N 

1 N (S 
az é NWSNSSNSS27%a $3. 2 

SN S2 N 2-13 S.ŠSZ62 NT - 2,222.23% As N 1===f3 
NSN Kaizzf 3. Sas 

zard (ao 52 
422.2. 

P NS 

  

  

  

    

  

  

  

  

  

  

    

  

    

    
    

        

  

    

  

  

  

  

  



Feb. 18, 1941. L. T. ARGO 2,232,357 
HYDRAULIC CONTROL, SYSTEM 

Filed Nov. 21, 1938 2 Sheets-Sheet 2 

S N 
S e S SNS s 

S 
N. R S-th N N-4N SSS NES N N Sue N N El 
N N 
N N N N. O N S 
SNSSSSSSSS NF 

RSAV 
N 
2 

F2S 

g Sis 2 2N22.2 1S,2S, 
s S N IN 

  

  

  

    

      

  

  



0 

3 5 

40 

5 5 

Patented Feb. 18, 1941 

UNITED STATES 
2,232,357 

PATENT OFFICE 
2,232,357 
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Delaware 

Application November 21, 1938, Serial No. 241,651 
2 Claims. 

The present invention relates to improvements 
in hydraulic control apparatus which embodies a 
new hydraulic system for effecting and Control 
ling the operation of various machines and de 
vices such, for example, as the earth moving in 
plements of road buildini, excavating and simi 
lar machines. 

It has been the practice to control the Opera 
tion of such implements with a plurality of hy 
draulic rams, pumps and valves in an arrange 
ment Wherein a pump and a Valve means are re 
quired for each ram and thus each ram unit con 
stitutes a complete hydraulic System independent 
of the other Iran.S. 
While such an arrangement affords selective 

Operation of the rams and a nicety of control 
therefor, it is objectionable in requiring a great 
number and a costly duplication of parts, as well 
as in being bulky and space consuming and com 
paratively expensive, and also difficult of opera 
tion, as to its multiple units. 

It is therefore an important object of this in 
vention to provide a hydraulic control System 
such as described, wherein a single pump or other 
source of pressure fluid, together with valves of 
Special Construction and arrangement, and a 
single circulatory system for the pressure fluid, 
are inter-connected with one another and a plu 
rality of hydraulic rams so as to constitute a com 
plete system or unit affording the same selective 
operation and control as the Systems having a 
plurality of pumps, but consisting of fewer parts 
and being more compact, less expensive and easier 
of installation and Operation than Such multiple 
pump systems. 
Another object of this invention is to provide a 

control system of the character described by 
means of which a positive and quickly responsive 
operation of the rams is insured, due to the par 
ticular manner here provided of applying the 
fluid pressure thereto from a single pump through 
selectively operable valves and a single closed sys 
tem of pipes and conduits, and due further, to the 
fact that the pump continuously circulates the 
pressure fluid at operating pressure, between it 
and said valves while, the control system hereof 
is subject to operation. 
A further object is to provide a system of the 

character described wherein the valves are so 
constructed and arranged as to make possible a 
continuous circulation of the Operating fluid be 
tween them and the pump at operating pressure 
and without being influenced as to movement by 
said fluid, the fluid pressure on the valves being 
equalized in all positions of the latter. 
Yet another object of this invention is to pro 

vide a control device which primarily embodies a 
valve assembly and valve Operating means as a 

60 
small and compact unit subject to easy installa 
tion and readily adapted for connection by means 

(C. 60-52) 
of standard piping, with a plurality of standard 
rams and a single pump, whereby to provide an 
improved hydraulic system in accordance with 
this invention. 
In the accompanying drawings, which illustrate 

One embodiment of my invention, 
Figure 1 is a fragmentary vertical sectional 

view of one form of valve assembly and valve op 
erating means which makes possible the system 

g being taken on the plane of line - of 
Fig. 2. 

Fig. 2 is a sectional view taken on the plane of 
line 2-2 of Fig. 1. 

Fig. 3 is a sectional view taken on the plane of 
line 3-3 of Fig. 1. . . . 

Fig. 4 is a sectional view taken on the plane of 
lines 4-4 of Figs. and 2. 

Fig. 5 is a perspective view of the valve assem 
bly shown in Fig. 1. . . . 

Fig. 6 is a schematic view of the complete sys 
ten hereof showing two hydraulic rams subject 
to independent and simultaneous operation, upon 
appropriate valve manipulation. 

Figs. 7, 8, 9, 10 and 11 are schematic sections of 
the valves.shown in the various positions assumed 
during the operation of the system shown in 
Fig. 6. . 

Referring more specifically to the embodiment 
of the invention shown in the accompanying 
drawings, it is seen with reference to Figs. 1 to 5, 
inclusive, that an especially constructed valve de 
vice or assembly. A makes possible the novel sys 
ten hereof, as illustrated in Fig. 6, when con 
nected with a plurality of standard hydraulic 
rams B and C and a single pump D of suitable de 
sign and having a supply connection E with a 
Source F of fluid, such as oil. As shown in Fig. 6, 
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pressure and suction lines G and H respectively 
lead from the pump to the valve assembly, and 
lines J and Klead from said assembly to the ram 
B, whereas lines L and M lead from said valve 
assembly to the ran C, whereby the pistons N and 
O of Said rams may be extended and retracted as 
desired during the operation of the system, as 
will be hereinafter more fully described. 

Before specifically describing the valve assem 
bly it should be noted that the hydraulic system 
hereof, provides for continuous operation of the 
pump D whereby the fluid is circulated through 
the valve assembly at operating pressure during 
the time the System is in readiness for operation. 
For example, if the system hereof is installed on 
road building or earth working vehicles or appa 
ratus for the purpose of determining and vary 
ing the position of the blade or other earth mov 
ing implement thereof, the pump may be con 
nected with the motor unit of the vehicle or ap 
paratus. So as to be operated simultane'sly 
therewith. It is thought unnecessary to furtner 
illustrate this or any other typical applications of 
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the System, inasmuch as it is sufficient to point 
out that the pump D may be operated continu 
Ously in any suitable manner, to prepare the sys 
tem for operation. With this provision the fluid 
Operating pressure is more quickly and effectively 
applied to the rams upon appropriate manipula 
tion of the valves embodied in the valve assembly 
A, and therefore a better control of the rams is 
made possible. 
As particularly shown in Figs. 1 to 5, inclusive, 

the valve assembly. A comprises a housing 2 of 
Sectional construction and suitably partitioned to 
define therein, a pressure chamber 3 and a suc 
tion chamber f4. The pressure chamber has a 
fluid intake opening 5 with which is connected 
the line G from the pump D, whereas the suction 
chamber has an outlet opening 6 with which is 
connected the suction line H of said pump. As 
here shown the housing 2 is provided with valve 
chambers 7 and 8 extending side by side and 
Separated by a common wall or partition 9. 
Hollow cylindrical or other Suitable constructed 
Valves 20 and 2 are reciprocally mounted in the 
chambers 7 and 8 and provide for control of the 
rams B and C respectively. 
Valve operating rods 22 and 23 are slidable 

through Suitable oil seals 24 and openings 26 in 
the wall 27 of the housing 2 and extend through 
the valves 20 and 2 so that the inner ends there 
of may be threadedly secured to the apertured 
members 28 at certain corresponding ends of the 
Valves. The outer ends of these rods are provided 
With yokes 29 engaged in the usual manner with 
valve operating levers 30 and 3, which latter pro 
Wide for Selective operation of the valves. 
The valve chambers 7 and 8 and the valves 

are identical as to construction, except for the 
arrangement of ports and passages therein, and 
may best be described in the following descrip 
tion of the operation of the System. 
ASSunning that both valves are in neutral posi 

tion, as shown in Fig. 6, and the system is ready 
for operation with the pump circulating the 
operating fluid through the valve assembly, it is 
seen that the fluid passes from the pump through 
the line G and opening 5 to pressure chamber 
3 and after entering said chamber, will pass 
through a single port 32 (see Figs. 4 and 6) in the 
valve chamber 7 into an annular groove 33 
formed exteriorly of the valve 20, but as this 
groove is not in communication with any port 
or outlet at this time, the fluid will be ineffective 
at this point. Also, at this time, fluid will pass 
from the pressure chamber 3 through ports 34 
and 35 in the valve chamber 8. Fluid passing 
through port 34 enters an annular groove 36 in 
the exterior of valve 2 but this groove is now 
closed. However, the fluid passing through port 
35 enters...a groove 3 in the valve 2, correspond 
ing to groove 36 but which is in registration with 
a passage 38 extending through the partition 9 
into the valve chamber 7, whereby to conduct 
the fluid to the latter. Fluid thus entering the 
chamber f enters an annular groove 39 in the 
valve 20 and thence flows through openings 40 
in said groove, into the bore of said valve and 
then flows through Said bore into an extension 
4f of the suction chamber 4 and thence through 
opening 6 and return or suction line H back 
to the pump D. 

It is now seen that the fluid circulates con 
tinuously through the valve assembly but does 
not tend to move the valves, due to the Con 
struction and arrangement of the latter. In this 
connection it should be noted that to insure equal 

2,232,357 
fluid pressures on the valves 20 and 2, the end 
members 28 thereof are provided with pilot rods 
42 slidable in suitably packed openings 43 in the 
Wall 44 of the valve assembly housing 2, these 
extensions being of the same diameter as the 
valve operating rods 22 and 23 which extend 
through the other ends of the valves and serving 
in effect, as extensions of said operating rods. 
Should it be desired to retract or move inward 

ly the plunger or piston N of the ram B, as shown 
in Fig. 6, the operator manipulates the operating 
lever 30 to move the valve 20 into the position 
shown in Fig. 9 while the valve 2 remains in neu 
tral position. The operating fluid now flows from 
pump D through line G, opening 5, pressure 
chamber 3, port 32, groove 33, port 45 and pipe 
line K to the outer end of the ran B. The 
plunger N now moves inwardly and fluid be 
tween it and the inner end of the ram is ex 
pelled from the ram back to the pump D (see Fig. 
9) through pipeline J, port 46 of the valve cham 
ber 7, groove 39 and its associated openings 40 
in valve 20, bore of said valve extension 4 of 
suction chamber 4 and thence through chamber 
f4 outlet opening 6 and line H to the pump. 
Thus it is seen that the operating fluid circulates 
continuously during the operation of the ran as 
Well as when the ram is at rest. 
To extend the plunger N of ram B outwardly, 

as seen in Fig. 6, the operator manipulates the 
lever 30 to position the valve, as shown in Fig. 10, 
and the course of the operating fluid is from pres 
sure chamber 3, port 32, valve groove 33, port 
46, pipeline J to the inner end of the ram, where 
by to extend said plunger. The fluid between 
Said plunger and the Outer end of the ram is 
returned to the pump through the line K, port 
45, groove 49, openings 50 leading from said 
groove to the bore of the valve 20, and from said 
bore to the suction chamber 4 and thence 
through the return line H. 

, To operate the ram C whereby to retract the 
plunger O shown in Fig. 6, the operator manipu 
lates the lever 3 whereby to position the valve 2, 
as shown in Fig. 7, and the operating fluid flows 
from the pressure chamber 3 through the then 
open port 35, groove 37, port 5 of valve chamber 
8, pipe line M to the outer end of the ram. As 

the plunger O moves inwardly the fluid between 
it and the inner end of the ram returns to the 
pump through the line, port 52 of valve chamber 
8, groove 53 in valve 2, openings 54, the bore 

of the valve, and thence through an extension 
4 of the suction chamber 4, the suction chamber 
proper, opening f6, and line H to the pump D. 
To extend the plunger O of ram C, the valve 

2 is moved to the position shown in Fig. 8, and 
the operating fluid now flows from the pressure 
chamber 3, through port 34, groove 36 of valve 
2, port 52, pipe line L to the inner end of the 
ram C. As the plunger O moves outwardly, the 
fluid between it and the outer end of the ram 
returns to the pump D through the line M, port 
5, groove 53, openings 54, bore of the valve 2, 
and then through the return chambers 4 and 
4, opening 6 and line H to the pump. 
As shown in Fig. 11, the valves 20 and 2 are 

positioned to bring Out a simultaneous inward 
or retractive movement of the plungers N and O 
of the two rams and in this case the flow of fluid 
is the same as described in connection with Figs. 
7 and 9. By positioning both valves as per Figs. 
8 and 10, the plunger of the rams will be simul 
taneously extended in the same manner as here 
inbefore described in connection with Figs. 8 and 
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10. It is obvious that the valve may also be set 
to retract the plunger of one of the rams while 
the plunger of the other is extended. 
A pressure relief valve P is embodied in the 

valve assembly for the purpose of automatically 
relieving to the suction chamber 4 excessive 
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pressure which may build up in the pressure 
chamber 3 and passages and lines in communi 
cation with the latter. As here provided, this 
pressure relief valve includes a port 56 in the 
partition 57 separating the pressure and suction 
chambers, and a normally closed valve member 
58 closing said port on the suction chamber side 
of the latter, as shown in Figs. 1 and 6. The 
valve 58 is cup-shaped and from its closed or seat 
end a tubular stem 59 projects through the port 
56 into the pressure chamber. On the outer end 
of this stem is a piston 60 slidable in a dash-pot 
cylinder 6. The tubular stem communicates the 
cylinder with the interior of the cup-like Valve 
58, whereby a supply of the operating fluid from 
the suction chamber 4 may pass through a port 
62 in a chamber 63 in which the skirt of the valve 
58 is slidable, and enter the cylinder 6 through 
said tubular stem. A slotted valve member 64 
is at all times seated against the end of the tubular 
stem which extends through the valve 58 and so 
held by a spring 65. having suitable tension ad 
justing means 66. The slot in the valve permits 
of a restricted flow of fluid through the stem. 
The spring 65 and the valve member 64 serve to 
hold the pressure relief valve 58 seated, the 
tension of said spring determining the pressure 
at which said relief valve will function. This 
dash-pot device operates to prevent chattering 
of the relief valve 58. The pressure exposed area 
of the piston 60 is smaller than that of the valve 
58 so that at pressures beyond safe limits the 
piston 60 will not interfere with or retard due 
opening of the relief valve. Should the relief 
valve open the fluid in the pressure chamber 
will pass through the port 56 into the suction 

45 

chamber 4. As the piston 60 moves outward 
during opening of valve 58 the fluid will be drawn 
from the chamber 4, port 62, chamber 6, valve 
58, and tubular stem 59 into the cylinder . 

It will now be apparent that the valve means 
and associated structures, as described in this 
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specification and illustrated in the accompanying 
drawings, make possible a hydraulic system which 
constitutes an improvement in the art, for the 
following reasons: 

1. The use of a single pump or operating and 
controling a plurality of hydraulic rams or like 

55 devices; 
2. The simplicity of arrangement and the re 

duction of the number of parts and elements as . 
compared to the usual requirements in multiple 
ram operating devices and systems correspond 
ing to the one of the present inventions; 

3. The provision of simple, compact and readily 
installable valve means wherein the valves are 
constructed and arranged so that the pressure 
thereon is equalized in all positions thereof and 
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the valves will not tend to move under the fluid 
pressure valve in any position. . . . . 

4. The provision of continuously circulating 
the operating fluid atoperating pressure from a 
single pump to the valve assembly while the 
system is in readiness for operation, to provide a 
quicker response of the hydraulically operated 
devices upon manipulation of the valve. 

I claim: ; : " . . . . 

1. A valve assembly: for a hydraulic system, 
including a housing having a pressure chamber 
and a suction chamber adapted respectively for 

3 
connection with the outlet and the inlet of a 
circulating pump, a first valve chamber, a sec 
ond valve chamber, extensions providing com 
municating between the Suction chamber and One 
end of both valve chambers, openings leading to 
and from each of said valve chambers adapted 
for circulating fluid pressure to and from hy 
draulically responsive devices, a single pressure 
port leading from the pressure chamber to the 
first valve chamber, a pair of pressure ports lead 
ing from the pressure chamber to the second 
valve chamber, a passage leading from one of said 
pair of ports to the first valve chamber; a first 
valve slidable in the first valve chamber, said 
valve being hollow and having two end periph 
eral grooves and an intermediate peripheral 
groove; ports leading into said valve from said 
end grooves; a second valve slidable in the sec 
ond valve chamber, said second valve being hol 
low and having two end peripheral grooves and 
an intermediate peripheral groove; ports leading 
into the second valve from said intermediate 
groove; means for actuating the first valve to 
selectively place either end groove into registra 
tion with one of the openings of the first valve 
chamber while maintaining the intermediate 
groove in communication with said single pres 
Sure port and the other opening respectively, and 
to place one of said end grooves in registration 
with one end of said passage; and means for act 
ulating the second valve to selectively place either 
end groove into registration with one of the open 
ings and one of the pressure ports of the second 
valve chamber respectively, while the intermediate 
groove is placed in registration with the other 
opening, and to place one of said end grooves in 
registration with the other end of said passage, 
whereby when said end groove of the first valve 
is in registration with said passage, fluid is free 
to circulate through said pump and housing. 

2. A valve assembly for a hydraulic system, in 
cluding a housing having a pressure chamber and 
a suction chamber adapted respectively for con 
hection with the outlet and the inlet of a cir 
culating pump, said housing also having a first 
valve chamber adapted for connection to a hy 
draulically responsive device, a second valve 
chamber adapted for connection to a second hy 
draulically responsive device, both of said valve 
chambers at one and the same end being at all 
times in communication with the suction cham 
ber, a single port for placing the pressure cham 
ber in communication with the first valve cham 
ber, a pair of ports for placing the pressure cham 
ber in Communication with the second valve 
chamber, a passage providing communication be 
tween the two valve chambers at the other ends 
thereof; a pair of valves in said chambers each 
tubular and axially movable in the respective 
chamber from a neutral position to either of two 
extreme positions for controlling the application 
of fluid to said devices through said ports, means 
On one valve for placing the second valve cham 
ber in communication with one end of said pas 
Sage through one of said pair of ports when said 
valve is in neutral position, and means on the 
other valve for placing the bore of said valve in 
communication with the other end of said pas 
Sage when said valves in neutral position, where 
by fluid from the pressure chamber can flow 
around the first mentioned valve, through said 
passage, and then through those of the second 
mentioned valve to the suction chamber. 
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