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This invention relates to control mechanism 
and, in particular, to means for use in connection 
with control mechanism, such as a reciprocable 
member, controlling the supply of operating fluid 
to fluid operable Inachinery. The invention is 
particularly adapted for the control of reversible 
pumps in closed hydraulic systems, but is by no . 
means limited thereto. 

It is an object of the invention to provide sin 
plified control means adapted to be used in cone 
nection with hydraulic systems for controlling 
fluid operable machinery. a 

It is another object to provide a control mecha 
nism for a reciprocable member adapted to con 
trol hydraulic machinery, which control mecha 
nism is operable automatically by said machinery 
in a hydromechanical Way. 
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It is a further object of the invention to pro 
vide a control mechanism for a reciprocable men 
ber, with which the reciprocable control is shift 
able selectively in one or the opposite direction 
by fluid columns which are adapted to be actuated 
in a purely mechanical way. 

It is a still further object of the invention to 
provide a control mechanism, as set forth in the 
preceding paragraph, which is provided with 
means operable selectively for varying the stroke 
of the reciprocable member. 

Still another object of the invention consists 
in the provision of a control mechanism for a 
reciprocable member controlling the supply of 
operating fiuid to hydraulic machinery, in which 
means is associated with said machinery for autos 
matically effecting hydraulic control of said re 
ciprocable member. 
These and other objects and advantages of the 

invention will appear more clearly from the foll 
lowing specification in connection with the ac 
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companying drawing, which diagrammatically . 
illustrates the present invention by way of ex 
ample. 

General arrangement 

The control mechanism according to the pres 
ent invention comprises substantially a recipro 
cable member having associated therewith fluid 
operable means for actuating the latter. 
The fluid Operable means is connected through 

a conduit system with a cylinder-piston-assembly, 
which conduit system is continuously filled with 
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fluid, so that when said cylinder-piston-assembly 
is actuated in one direction, a fluid coiumn moves 
the reciprocable member in a first direction, 
whereas actuation of said cylinder-piston-assem 

fluid column to impart upon said reciprocable 
member, movement in a second direction. 
The cylinder-piston-assembly is operable in a 

purely mechanica way selectively either manu 
ally or automatically by a machine, and gay b 
controlled by the reciprocable member. a 
According to further features of the invention, 

the stroke of the reciprocable member may be 
varied and, if desired, the reciprocable inenber 
may be held in an intermediate or neutral posi 
tion for any desired length of time. 

Structural arrangement 
Referring now to the drawing in detail, the systs 

tem shown therein substantially comprises a re 
versible variable delivery pump , which may be 
of any standard design, and includes a recipro 
cable flow-control member (not shown), the posi 
tion of which controls the delivery of the pump. 
The flow-control member is operable in one di 
rection by a plunger 2, whereas movement of the 
flow-control member in the opposite direction is 
adapted to be effected by the fluid operable 
plunger 3. 
The fluid operable plungers 2 and 3 are respec 

tively reciprocable in cylinders and 5. The 
cylinders 4 and is have hydraulically connected 
thereto a conduit 6 with two check valves and 
8. The conduit is also comprises an accumu 
lator 9. 
The check valve is so arranged that it allows 

fluid to flow from the accumulator 9 toward the 
cylinder 5, while preventing the flow of fuid in 
the opposite direction. The check waive 8 is 
adapted to allow flow of fluid from the accumu 
lator 9 to the cylinder 4, while preventing flow of 
fluid in the reverse direction. 
Branching off from the conduit 6, between the 

cylinder 5 and the check valve 7, is a conduit to 
eading to a cylinder . Reciprocably mounted 
in the cylinder is a piston 2 having connected 
thereto a piston rod 3. 

Similarly branching of from the conduit 6, 
between the cylinders and the check valve 8, is a 
Conduit is leading to a cylinder 5, in which is 
reciprocably mounted a piston 6 with a piston 
rod . The cylinder-piston-assemblies , 2 
and 5, 6 are identical and of the same ca 
pacity. The fluid in the conduits 0, and 6, as 
well as in the cylinders 4 and 5, is preferably 
held at a slight pressure according to the pres 
sure of the fluid in the accumulator 9. In this 
way, a predetermined pressure condition will, at 
all times, be assured in the cylinders and 5. 

bly in the opposite direction, will cause another 55 The cylinders and 5 are mounted on a sup 
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port f8, which has connected thereto an exten 
sion f 9. Pivotally connected to the extension 9 
is a main control lever 20, having two can por 
tions 2 and 22 for respectively engaging and 
actuating the piston rods 3 and 7. The control 
lever 20 has also connected thereto a handle 23, 
allowing manual shifting operation of the control 
lever 20. The control lever 20 furthermore car ries a reciprocable pin or latch 24, adapted to 
engage a correspondingly shaped recess 25 in the 
extension 9, when the lever 20 Occupies a sub 
stantially horizontal position, so that the pistons 
2 and 6 are on the same level. The pin or latch 
24 is adapted to be shifted into one or the other 
direction by means of the handle 26 connected 
to the pin 24, and adapted to slightly rotate the 
pin 24, and to engage selectively either the slot 
2T or the slot 28 for locking the pin 24 in its re 
spective end position. 
The shifting movement of the control lever 20 

about the pivot 29 may be varied by means of 
abutment screws 30, 3f, which are held in their 
adjusted position by means of locking nuts 32, 33. 
The control lever 20 is furthermore provided with 
a cut out portion 34, both ends of which are 
curved in correspondence with the curvature of a 
roller 35, carried by a reversing lever, generally 
designated 36. The lever 38, which is shiftable 
about a pivot 37, has connected thereto a handle 
38 for actuating the lever 36. 
The lever 38 comprises a cylindrical portion 39 
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which is slotted at its upper end for guiding a 
support 40 for the roller 35. The support 40 is 
engaged by one end of a spring 4 located in a 
recess 42, while the other end of the spring 4 
rests on the bottom of the recess 42. The ar 
rangement is such that the spring 4f continu 
ously urges the roller 35 into engagement with 
the cut out portion 34 of the lever 20, but is 
adapted to yield when the lever 20 is shifted in 
a corresponding direction, for instance, in con 
nection with the drawing in clockwise direc 
tion. 
The lower end of the reversing lever 36 has an 

extension 43, which is adapted to be engaged and 
actuated in one or the other direction by the dogs 
44 and 45 respectively, which dogs are adjustably 
mounted on and carried by a table 46. The table 
46 is connected, in any convenient manner, for 
instance by means of a screw 47 and a collar 8, 
with one end of a piston rod 49, the other end of 
which is connected to a piston 50. The pistol 4 
50 is reciprocably mounted in a cylinder 5 
through which extends a piston rod 52, which is 
preferably of the same diameter as the piston 
rod 49, and is also connected to the piston 50. 
The left hand end of the cylinder 51 is con 

nected to a conduit 53 comprising a check valve 
54 and leading to a fluid reservoir or tank 5.5. 
The tank 5.5 furthermore communicates with a 
conduit 56 comprising a check valve 57, and lead 
ing to a conduit 58. One end of the conduit 58 
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sumed that, at the horizontal position of the lever 
20, the plungers 2 and 3 occupy an intermediate 
position, at which they are equally spaced from 
the adjacent outer ends of the respective cylin 
ders 4 and 5. 

If it is now desired to carry out a working 
cycle, the operator first unlocks the latch 24 by 
moving the handle 26 out of the slot 2 and into 
the slot 28. Thereupon, the operator, by actuat 
ing the handle 23, shifts the control lever 20 in 
anti-clockwise direction. As a result thereof, the 
spring 4 expands and causes the roller 35 to 
support the anti-clockwise shifting movement of 
the control lever 20. The operator may imme 
diately thereafter release the handle 23, while 
the roller 35 will complete the shifting operation 
of the handle 20 until the latter is stopped by 
engagement of its right hand end with the abut 
ment screw 3. 
Due to the above described operation of the 

lever 20 in anti-clockwise direction, the cam 
portion 22 has moved the piston rod. 7 and 
thereby also the piston 6 upwardly. The fluid 
expelled from the cylinder 5 during this upward 
movement of the piston 6, passes through con 
duits f4 and 6 into the cylinder 4 where it acts 
upon the piston 2 and causes the latter to move 
toward the left, and also moving the flow-control 
member toward the left for shifting the pump 
into full stroke position in one direction. Due 

to the leftward movement of the piston 2, and 
the flow-control member pertaining to the pump, 
the piston 3 likewise moves toward the left, and 
the fluid expelled from the cylinder 5 passes 
through conduits 6 and 0 into the cylinder . 
This results in a downward movement of the 
piston f2 by the same distance as the distance at 
which the piston f6 has moved upwardly. 

It will be appreciated that the check valves 
407 and 8 prevent fluid from flowing from the 
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communicates with the right hand end of the 
cylinder 5, whereas the other end of the conduit 
5 leads to one side of the pump , the other side 
of which communicates through conduit 59 with 
the conduit 53. 

Operation 

It may be assumed that the piston 50 occupies 
the position shown in the drawing, whereas the 
control lever 20 is in horizontal position, at which 
the pin or latch 24 engages the recess 2, while 
the roller 35 engages the right hand end of tle 
cut out portion 34. It may furthermore be as 
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cylinders 5 and 5 respectively through these 
check valves to the accumulator 9. If, due to 
leakage, fluid should escape from any of the 
cylinders or conduits connected thereto, the 
escaped fluid will be made up by the pressure 
fluid from the accumulator 9 through check 
valves and 8. 

All parts are now occupying the position shown 
in the drawing, and pressure fluid from the pump 
now flows through conduit 53 into the left hand 

end of the cylinder 5?, thereby moving the piston 
50 toward the right. Fluid expelled durinP this 
movement of the piston 50 from the right hand 
end of the cylinder 5 flows through conduit 58 
to the now suction side of the pump l. 

Since it was assumed that the diameters of 
the piston rods 49 and 52 are substantially equal, 
the quantity of fluid admitted to the right hand 
side of the piston 50 at any time during the right 
hand movement thereof, will equal the quantity 
of fluid expellied by the piston 50 from the right 
hand end of the cylinder 5. If, however, a 
greater quantity of fluid had to be supplied by 
the pump f to the left side of the piston 50 
than is expelled from the right hand end of the 
cylinder 5, additional fluid would be conveyed 
from the tank 5.5 through the check valve 
and conduit 56 to the now suction side of the 
pump l. 
when the piston 50 approaches the end of its 

rightward stroke, the dog 45 engages the exten 
sion 43 so as to shift the reversing lever 36 about 
the pivot 37 in anti-clockwise direction. This 
causes the roller 35 to move toward the left hand end of the cut out portion 34, thereby shifting 
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the eontrol ever 20 in clockwise direction. As 
a result thereof, the cam portion 2 moves the 
piston rod G3 and, thereby, the piston f2 up 
wardly. This upward movement causes fluid to 
be expelled from the cylinder into the cylinder 
5, where, acting upon the plunger 3, it moves. 
the latter and, thereby, the flow-control member 
pertaining to the pump , toward the right. In 
this way the pump has been shifted into full 
stroke reverse position, so that the conduit 58 
becomes the pressure side and the conduit 59 
becomes the suction side. 
Rightward movement of the plunger 3 causes 

the plunger 2 likewise to move toward the right, 
with the result that fluid is expelled from cyl 
inder 4 in the same quantity as was expelled 
into the cylinder S. The fluid expelled from the 
cylinder 4 passes through conduits 6 and 4 into 
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the cylinder 5, where it acts upon the piston 6 
and moves the latter downwardly until the piston 
rod is stopped by engagement with the can 
portion 22. 
The shifting movement of the control lever 20 

in clockwise direction is halted by engagement 
of the left hand portion of the lever 20 with the 
abutment screw 36. 

Pressure fluid from the pump now flows 
through conduit 58 toward the right hand end 
of the cylinder 5 where it acts upon the piston 
6 and moves the latter toward the left. Fluid 
expelled from the left hand end of the cylinder 
5, during this left hand movement of the cyl 
inder 5, flows through conduits 53 and 59 to 
ward the suction side of the pump l. 

If the diameter of the piston rod 52 equals the 
diameter of the piston rod 49, the quantity of 
fluid conveyed through conduit 58 to the cylinder 
5 equals the quantity of fluid expelled from the 
left hand end of the cylinder 5. If more fluid 
is to be conveyed toward the right hand end of 
the cylinder than is expelled from the left 
hand end of the cylinder 5, additional fluid 
passes from the tank 56 through check valve 5 
and conduit 53 to the conduit 59. 
When the piston 5 approaches the end of its 

leftwardi movement, the dog 4 engages the ex 
tension 33 so as to shift the reverse lever 38 in 
clockwise direction, in a manner similar to that 
described above in connection with the shifting 
movement of the lever 3 in anti-clockwise direc 
tion. The pump will then again be reversed 
and a new rightward stroke of the piston 5e will 
be started. 

If the operator wishes to stop the piston, 50 
at any desired point, he has merely manually 
to shift the lever 2 into substantially horizontal 
position by actuating the handle 23 accordingly. 
If this movement of the lever 20, were, for in 
stance, initiated when the lever 20 occupies the 
position shown in the drawing, it will be clear 
that the piston 2 moves upwardly to a certain 
extent, while the piston is moves downwardly to 
the same extent. In other words, both pistons 
will halt when their upper surface is at the same 
eVe. w 

The upward movement of the piston 2 will 
cause fluid to flow from the cylinder into the 
cylinder 5 and shift the plunger 3 and, thereby, 
the flow-control member pertaining to the pump 

into its neutral or intermediate, position. at 
which the pump sielivers practically no fluid, nor 
takes any fluid cut of the cylinder 5. Conse 
equently, the piston S is hydraulically blocked 
and, therefore, cones to a stop. y 

Ee gaging royegee of the ever 2 into 
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its horizontal position were effected while the 
right hand end of the lever 20 is in its lower po 
sition, fluid expelled, due to the upward nove 
ment of the piston f6, would shift the plunger 
2 and thereby the flow-control member of the 
pump , from its right hand position toward a 
neutral position, so that the pump Would like 
wise be in neutral or no delivery position. The 
piston 50 would, therefore, also be halted. 

it will be obvious that the shifting movement of 
the pump f to neutral position for halting the 
piston SO, may be effected at any point of travel 
of the piston 50 in either direction. 

If it is desired to vary the stroke of the plungers 
2 and 3, and thereby vary the delivery of the 
pump , it is merely necessary to effect a corre 
sponding adjustment of the abutment screws 30 
and 8. It will be obvious that, if desired, the ad 
justment of the screws 80 and 3 may be so effect 
ed that the movement of the plungers 2 and 3 
to one side may be larger than the movement 
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thereof to the other side, thereby causing the 
piston 50 to move in one direction faster than in 
the opposite direction. 
. It will be understood that I desire to compre 
hend within my invention such rhodifications as 
come within the scope of the claims. m 
Having thus fully described my invention, what 

I claim as new and desire to secure by Letters 
Patent, is: 

1. In combination, a reciprocable member, fluid 
operable means associated with said member for 
selectively shifting the same in one or the oppo 
site direction, cylinder-piston means for exerting 
hydraulic pressure on said fluid operable means 
for reciprocating the Sane, supporting means, an 
actuating element pivotally connected to said sup 
porting means and movable Selectively in clock 
wise or anti-clockwise direction for actuating Said 
cylinder-piston means, adjustable abutment 
means for limiting the angular movement of said 
actuating element, and a yidable member con 
tinuously urged into engagement with said actu 
ating element and operable selectively to bring 
about shifting movement of said element in clock 
wise or anti-ciockwise direction. 

2. In combination, a reciprocable member, fluid 
Operable means associated with said member for 
selectively shifting the same in one or the op 
posite direction, cylinder-piston means for exert 
ing hydraulic pressure on said fiuld operable 
means for reciprocating the same, supporting 
means, an actuating element pivotally connected 
to said Supporting means and movable selectively 
in clockwise or anti-clockwise direction for actu 
ating said cylinder-piston means, and a yieldable 
member continuously urged into engagement with 
said actuating element and operable selectively 
to bring about shifting movement of said element 
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in clockwise or anti-clockwise direction. 
3. In combination, a first reciprocable mem 

ber, fluid operable means associated with said 
member for selectively shifting the same in one 
or the opposite direction, cylinder-piston means 
for exerting hydraulic pressure on said fluid oper 
able means for reciprocating the sane, support 
ing means, an actuating element pivotally con 
nected to said supporting means and movable se 
lectively in clockwise or anti-clockwise direction 
for actuating Said cylinder-piston means, a yield 
able member continuously urged into engagement 
with said actuating element and operable selec 
tively to bring about shifting movement of said 
element in clockwise or anti-clockwise direction, 
and a second reciprocable member operable auto 
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matically in response to a predetermined travel 
thereof to effect actuating movement of said yield 
able member. 

4. In combination, a first reciprocable men 
ber, fluid operable means associated with said 
member for actuating the same, said fluid oper 
able means having a first and a second effective 
area, a first cylinder, first conduit means inter 
connecting said first cylinder and said first area, 
a first plunger reciprocable in said first cylinder, 
a second cylinder, second conduit means separated 
from said first conduit means and hydraulically 
interconnecting said second cylinder and said sec 
ond area, a second plunger reciprocable in said 
second cylinder, a pressure fluid source for fling 
said conduit means with fluid and maintaining 
the same at a slight predetermined pressure, slip 
porting means, an actuating member pivotally 
connected to said supporting means for actuating 
said plungers, said actuating means being, pro 
vided with a cam area, lever means including a 
yieldable member continuously urged into engage 
ment with said can area and shiftable selec 
tively in a first or second direction to actuate said 
actuating member in opposite directions, and a 
second reciprocable member Operable in response 
to a predetermined travel thereof alternately to 
shift said lever means in Said first Or Said Second 
direction, 

5. In combination, a reciprocable member, 
fluid Operable means aSSOciated with Said mem 
ber and provided with tWO Oppositely effective 
areas, two fluid operable plungers, separate con 
duit means respectively interconnecting said 
plungers with said areas, means for filling Said 
conduit means and maintaining the same filled 
with fluid, pivoted actuating means movable for 
selectively actuating one or the other plunger, 
said actuating means being provided with a cam 
area, lever means movable in opposite directions 
for actuating said actuating means and spring 
pressed means carried by said lever means for 
yieldably engaging said can area for substan 
tially instantaneously actuating said actuating 
means in response to a predetermined movement 
of said lever means. 

6. In combination, a reciprocable member, 
fluid operable means associated with said mem 
ber for actuating the same, two separate fluid 
columns, plunger means operable to shift said 
columns selectively into one or the Opposite direc 
tion for imposing a corresponding movement on 
said fluid operable means, pivoted control means 
for actuating said plunger means, yieldable 
means for engaging and actuating said control 
means and pivoted lever means for supporting 
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and moving said yieldable means, said lever 
means and said yieldable means carried thereby 
cooperating to cause said control means to be 
substantially instantaneously actuated in either 
direction. 

7. In combination, a fluid punp having a re 
ciprocable flow control member associated there 
with, a reciprocable ram connected with said 
pump to be driven in both directions thereby, 
fluid operable means associated with said flow 
control member for selectively shifting the same 
in One or in Opposite directions, cylinder-piston 
means for exerting hydraulic pressure on said 
fluid operable means for reciprocating said mem 
ber thereby to vary said pump delivery and the 
reciprocation of said ran, a pivoted actuating 
element movable selectively in a clockwise or 
anti-clockwise direction for actuating said cylin 
der-piston means, adjustable abutment means 
for limiting the angular movement of said actu 
atting element thereby to limit the movement of 
said flow control member and thereby the de 
livery of said pinp and the speed of said ram, a 
yieldable member continuously urged into en 
gagement with said actuating element and oper 
able selectively to bring about shifting movement 
of said element in both directions, and means 
associated with said reciprocable ran for shifting 
said actuating element at predetermined points 
in the travel of said ram in both directions. 

8. In combination, a fluid pump having a re 
ciprocable flow control member associated there 
with a reciprocable ram connected with said 
pump to be driven in both directions thereby, 
fluid Operable means aSSOciated with said flow 
control member for selectively shifting the same 
in one or in opposite directions, cylinder-piston 

- means for exerting hydraulic pressure on said 
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fluid operable means for reciprocating said mem 
ber thereby to vary said pump delivery and the 
reciprocation of said ram, a pivoted actuating 
element movable selectively in a clockwise or 
anti-clockwise direction for actuating said cylin 
der-piston means, adjustable abutment means 
for limiting the angular movement of Said actu 
atting element thereby to limit the movement of 
said flow control member and thereby the de 
livery of said pump and the Speed of said ran, 
a yieldable member continuously urged into en 
gagement with said actuating element and Oper 
able selectively to bring about shifting movement 
of said element in both directions, and adjust 
able means associated with said ram for shifting 
said actuating element at predetermined points 
in the travel of said ram in both directions. 

JOHAN A. MULLER. 
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