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This invention relates to a control valve for a hydraulic 
control system adaptable for but not limited to use with 
position and draft control mechanisms associated with 
farm tractors. It endeavors to improve the functional 
design of such control valves. 

Such a control valve generally has a minimum of two 
control surfaces, one being in charge of directly con 
trolling the pressure oil ?ow that effects the pressure 
build-up in the main line through a pre-actuated (pilot 
controlled) valve. Another control surface serves the 
purpose of controlling the oil return from the working 
cylinder. 

In the neutral position of a control valve in such a 
system it is desirable that the oil circuit and pump be 
pressure compensated. It is possible however that dur 
mg the controlling operations the control valve is moved 
in its one direction so that even though a throttling of 
the oil return and a pressure build-up is achieved, this is 
not suf?cient to overcome the back pressure in the work 
ing cylinder su?iciently. In such event the pump would 
tend to continue counteracting an excess pressure and 
thereby entail a power loss and a rise in oil tempera 
ture. 

It is a feature of the present invention to overcome 
this de?ciency and it is a primary object, therefore, to 
provide a control valve that is movable to a limited de 
gree wherein this movement is accomplished by move 
ment of a portion of the valve independently of other 
mechanical actuation of the valve and wherein a slight 
pressure increase in the pressure line causes a control 
surface of the valve to overlap a control edge portion 
of the valve bore thereby preventing a throttling thereof 
when the system is conditioned for actuation of a work 
ing cylinder. 
‘ Another object of the invention is to provide in a 
hydraulic system a control valve having two control sur 
faces one of which selectively controls either the ?uid 
pressure flow through the system or a control circuit 
that effects a pressure buildup in a circuit through a 
pilot controlled valve, while the second surface serves to 
control the ?ow of return ?uid from a work-producing 
cylinder. 
A further object is to provide in a hydraulic system a 

hydraulic control valve having means associated with a 
valve spool, wherein said means is movable relatively 
into engagement with spaced-apart stops to limit the rela 
tive movement therebetween. 
A still further object is to provide a control valve 

actuable against spring biasing means by implement at 
taching control linkage, and having said valve fashioned 
with means at one end thereof axially movable relative 
thereto with said movement limited by axially spaced 
apart stops and wherein said movement is a frunction of 
the pressure in the pressure line to said valve. 

Other objects and advantages will be understood and 
will become more apparent from the following descrip 
tion when read in conjunction with the accompanying 
drawings wherein: 
FIGURE 1 shows a schematic illustration of a hy 

draulic control system for farm tractors with draft and 
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position control, the control valve being designed ac 
cording to a ?rst form of construction of the invention; 
FIGURE 2 shows a sectional view of the main control 

valve, the control surface for controlling the pressure 
flow being designed according to a second form of con 
struction of the invention. 
As can be seen from FIGURE 1, the form of con 

struction provides for two control systems acting on the 
same control valve. In case of draft control, the con 
trol signal or impulse is received from an upper link 1 
constituting part of an implement hitch linkage mech 
anism (not shown) and which is connected to an inter 
mediate lever 2 and pivoted at 3 on a rear Wall 4 of a 
tractor’s gear box. A balancing spring 5 permits a cer 
tain movement of the intermediate lever 2. The trans 
fer of the control or signal impulse to the control valve 
is effected by Way of a rod 6, one end of which is in 
abutting engagement with the free end of the intermediate 
lever 2 and the opposite end abuts one end of telescopic 
spring '7 while the opposite end of said spring engages 
one end of rod 6a, and the opposite end of the latter rod 
is pivoted to a two-armed lever 9 at 8, the lower end 10 
of which rests against an end 11 of the main control 
valve spool 12 and whose other end is pivotally ful 
crumed at 13 to a hand lever 14. For working depth 
control the fulcrum 13 is adjustable by a hand lever 14 
that is pivoted on a shaft 15. The position of the ful 
crum 13 determines the working depth of an attached 
implement, i.e. the force in the upper link 1, at which 
the main control valve moves into neutral position and 
thus keeps an attached implement at a certain height 
by means of the vehicle’s power lift. 

In case of position control, the control signal or im 
pulse is received from a rockshaft 16 in turn operatively 
connected to the hitch linkage by suitable mechanism 
(not shown). A rod 17 is eccentrically pivoted to the 
rockshaft 16 at 18. A slotted hole connection 19 is 
preferably provided for at one end of the rod 17 in order 
to render position control ineffective when draft control 
is employed, while the opposite end of said rod abuts 
one end of a telescopic spring 70. The opposite end of 
spring 7a engages one end of rod 17a while the opposite 
end of the latter rod is pivotally fulcrumed at 60 to a 
two-armed lever 20, the lower end 21 of which directly 
acts against end 11 of the main control valve spool 12. 
The upper fulcrum 613 can be adjusted by the hand lever 
22 for pre-selecting the lifting height of the mounted 
implement. 
The hydraulic portion of the system includes a con 

tinuously driven pump 23 with constant delivery that 
draws in oil from the reservoir 25 through line 24 and 
delivers same through the line 26 to a pre-actuated or 
pressure biased piston 29 whose front control edge 30 
blocks the oil return from line 26 through the annular 
recess 52 and the line to the reservoir 25 when seated 
against the tapered bore 31. A restrictor or ori?ce 34 
is located in the head of piston 29 connecting the spaces 
in front of and behind piston 29. A weak spring 3411 
acts on piston 29 in closing direction. 

Through a control line 36 the space 35 behind the 
restrictor 34- is connected With a relief valve 37 that is 
set to the maximum pressure in the system. The con 
trol line 36 further leads to the main valve spool 12. 
The main spool is longitudinally slidably received in a 
bore 38 of the valve housing and is pressed against the 
respective levers 119 and 21 by a spring 39. It is hy 
draulically pressure compensated and its control surfaces 
are in charge of controlling the pilot flow for operating 
the pro-actuated or pressure biased valve 27 and the oil 
return from the work-producing cylinder 40 by means 
of which the rockshaft 16, for lifting an attached imple 
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ment, is actuated. The control line 36 opens into the 
annular recess 41 that can cooperate with the control 
edge 42 to block off the pilot ?ow from the return 
through the line 43 to the reservoir 25. 
The pressure line 44 to the work-producing cylinder 

40 is connected with the annular recess 45 that is re 
leased by the control-grooved control edge 46 in lower— 
ing position in order to permit the oil return from the 
Work-producing cylinder 40 to ?ow through the line 44, 
the annular recess 45 and the line 47 to the reservoir 25. 

If the system is to be set to “lifting” the control valve 
spool 12 is moved to the right as seen in FIGURE 1 
so that the control edge 42 closes off annular recess 41. 
Through the restrictor or ori?ce 34 the same pressure will 
build up now in front of and behind the valve piston 29 
so that the spring 34a. can close the piston valve 29 and 
the full delivery flow of the pump 23 is conducted 
through line 26, check valve 48, and pressure line 44 to 
the work-producing cylinder 40. When the control valve 
spool 12 returns to neutral position, as seen in FIGURE 1, 
the return from the control line 36 by way of the an 
nular recess 41, the line 43, and the reservoir 25 is re 
leased again. The space 35 behind the piston 29 be 
comes pressureless and at a low circulating pressure de 
termined by the tension of spring 34a the delivery ?ow of 
the pump 23 displaces the piston 29 whereby full delivery 
?ow of the pump can return through the annular recess 
32 and the line 33 to the oil reservoir. V/ith position 
control, in particular, it may happen that the attached 
implement slowly lowers due to leak oil losses. The 
implement is normally lifted again to the set height by 
means of a temporary oil delivery. However, it may 
also happen that the control valve spool 12 moves only 
far enough so that the control surface 42 just throttles, 
but does not completely block the passage from the con 
trol line 36 to the line 43. In this case the piston valve 
29 would not close completely and a pressure would build 
up that is just suf?cient to keep the implement at the 
present height, i.e. the pump 23 would permanently coun 
teract a certain pressure that corresponds to the load on 
the lifting device. In order to avoid this the levers 10 
and 21 do not act directly on the main spool‘12 but on 
a piston 49 which slidingly ?ts in a bore 50 of the main 
control valve spool 12. The piston 49 has a transverse 
bore 51 the diameter of which is slightly larger than the 
diameter of a pin 52 passing through said bore and fas 
tened in the main control spool 12. Hence, the piston 
49 has a small axial movability that is limited to the 
difference in diameters of said pin and bore. The space 
53 in front of the piston 49 is permanently connected 
with the annular recess 41 through the bores 54. 
As long as the main control valve spool is in neutral 

or lowering position, the annular recess 41 and the space 
53 are connected with the reservoir 25 through the line 
43 and therefore pressureless. In the position shown in 
FIGURE 1 the bore 51 is rested against the left side of 
pin 52 due to the effect of the return spring 39. How 
ever, as soon as the control edge 42 approaches the limita 
tion of the annular recess 41 a throttling of the pilot 
?ow occurs and a pressure builds up in the control line 
36, the annular recess 41, and the space 53 that is suf 
?cient to move the control valve spool 12 to the right 
against the force of spring 39 so that the right side of the 
bore 51 rests against the pin 52. This slight displace 
ment sut?ces to ensure that the control edge 42 completely 
covers the annular recess 41 and switches the system to 
“lifting.” A throttle position with the pump permanently 
counteracting a certain back pressure is thus no longer 
possible. 
FIGURE 2 shows a second form of construction of 

the invention differing from the ?rst one in that axial 
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4 
movability of the control surface 42 is accomplished 
by other constructional means. Similar elements will be 
identi?ed by the same reference numbers as in the ?rst 
form of construction. In the modi?ed structure a ringed 
piston 55 is movably mounted on the control valve spool 
12. Its axial movability is limited by the stops S6 and 
57. The stop 56 is formed by a recess of the control 
valve spool whereas stop 57 is formed by a ring piece 
that is slipped onto the valve end and secured by a lock 
ing ring 57a. A spring 53 presses the ringed piston 55 
against stop 57. When the control edge 42 approaches 
the end of the annular recess 41 a throttling of the pilot 
?ow occurs and a pressure builds up in the annular re 
cess 41 that causes surface 59 of the ringed piston 55 to 
move the latter against the force of spring 58 until it 
rests against stop 56. This displacement is adequate to 
guarantee that the control edge 42 always completely 
covers the annular recess 41 as soon as a certain pressure 
increase in the annular recess 41 is exceeded. 
What is claimed is: 
1. In a control system for use with a source of fluid 

under pressure, a fluid reservoir, and a ?uid-operated 
device, the combination comprising: a housing de?ning a 
bore, a valve spool mechanically movable in said bore 
from a neutral position toward a ?rst actuating position 
adapted to communicate the source with the device and 
toward a second actuating position adapted to com 
municate the device with the reservoir, and means for 
mechanically moving said valve spool in said bore, said 
valve spool including ?uid pressure responsive means 
for moving said valve spool toward said ?rst actuating 
position upon mechanical movement thereof toward said 
?rst actuating position. 

2. In a control system, the combination comprising: a 
housing de?ning a bore and ?rst and second ?uid pas 
sages communicating with said bore, said ?rst and sec 
ond ?uid passages adapted to communicate respectively 
with sources of relatively high and low ?uid pressure, 
a valve spool movable in said bore between ?rst and 
second positions respectively communicating said ?uid 
passages and blocking communication between said fluid 
passages, and mechanical means including lost motion 
means cooperable with said valve spool for effecting 
movement thereof between said positions, said valve spool 
having surface means exposed to said ?rst passage, said 
valve spool being movable toward said second position 
independently of said mechanical means in response to 
the build-up of ?uid pressure acting on said surface means 
as movement of said valve spool toward said second po 
sition is effected by said mechanical means, said inde 
pendent movement of said valve spool being limited by 
said lost motion means. 

3. The invention according to claim 2, said lost mo 
tion means including a piston engageable by said me~ 
chanical means and movable within said valve spool be— 
tween ?xed limits established thereby. 

4. The invention according to claim 2, said lost mo 
tion means including a sleeve engageable by said me 
chanical means and movable about said valve spool be 
tween limits established thereby. 
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