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UNITED STATES 

2,139,173 

PATENT oFFICE 
2,139,173 

CONTROL CIRCUIT FOR BROACHING 
MACHINES 

Millard Romaine, Cinciminati, and Erwin G. 
Roehm, Norwood, Ohio, assignors to The Cin 
cinnati Milling Machine Company, Cincinnati, 
Ohio, a corporation of Ohio 

Originali application March 1, 1933, Serial No. 
659,226. Patent No. 2,063,756, dated December 
8, 1936. Divided and this application March 
31, 1936, Serial No. 71,904 w 

114 Claims. 

This invention relates to improvements in 
broaching machines and is a division of our 
application therefor filed March 1, 1933, Serial 
Number 659,226 and issued as Patent No. 2,063,756 
on December 8, 1936. 

Come of the principal objects of the present in 
Vention is the provision in connection with a 
broaching machine of the reciprocating type of 
an improved hydraulic actuating mechanism for 
Controlling the tooling and non-tooling move 
ments of the broach. 
A further object of the present invention is the 

provision in conjunction with a machine tool of 
the character described of an improved hydraulic 
actuating circuit for effecting satisfactory tooling 
and facilitating rapid retraction of the broach 
Or tool member. 

CDther objects and advantages of the present 
invention should be readilly apparent by refer 
ence to the following Specification considered in 
conjunction with the accompanying drawings, 
forming a part thereof, and it is to be understood 
that any modifications may be made in the exact 
Structural details there shown and described, 
Within the scope of the appended claims, without 
departing from or exceeding the spirit of the 
inwention. 

In the drawings: 
Figure 1 is a diagrammatic view of the com 

plete hydraulic circuit and controlls therefor. 
Figure 2 is a, sectional view illustrating the 

distributor and reversing valve for controlling the 
movement of the hydraulic motor device. 

Figure 3 is a Sectional view taken on the line 
3- - -3 of Figure 2. 

Figure 4 is a Sectional wiew through the ball 
ancing Wall We. 

Figure 5 is a sectional view taken on the line 
5–5 of Figure 4. 

Figure 6 is a fragmentary Sectional view illus 
trating the Walve controlling mechanism. 

Figure 'l is a Sectional Wiew as on the line T 
of Figure 6. 

Figure 8 is a further sectional wiew as on the 
line 8-8 of Figure 6. 

Figure 9 is a diagrammatic Wiewi Similar to 
Figure 1 of the hydraulic circuit and controll 
therefor Showing the System Conditioned for 
rapid traverse of the motor to the left, and 

figure 10 is a similar Wiewi showing the system 
conditioned for feeding movement of the motor 
in a right hand direction. 4 

In View , of the fact that the general structural 
details of the broaching machine shown for pur 
poses of illustration as actuable by our present 

(CII. 121-45) 
improwed hydraulic circuit and described and 
claimed in detail in our co-pending application 
above referred to, said general elements have 
been omitted herefrom with the exception that 
to facilitate general understanding of the inven 
tion there has been illustrated diagrammatically 
the cylinder A for the piston B hawing a pistom 
rod C engageable with the reciprocable broach 
Carrier or the like D , said cylinder or hydraulic 
motor device potentially controllable by our im 
prowed mechanism as hereinafter described. 
The hydraulic System for effecting and con 

trolling the movement of the piston B and con 
sequently of the table ID connected thereto, is 
diagrammatically illustrated in Figure 1 and as 
there shown comprises a sump or tank li for 
containing the fluid, preferably oil, utilized in the 
system. In view of the large quantities of oil 
necessary to effect the operation of the partS, 
there is shown a pair of pumps 2 and 3 reSpec 

0 

5 

20. 
tively having a suction line 4 and 5 for drawing 
the fluid from the tank and discharging said 
fluid under pressure into conduits or lines 6 con 
nected with each pump. 
A pressure controll or relief valve l is provided 

for determining the pressure in the line 6 with 
which line is also connected a, Suitable gauge 8. 
The line 6 and its branch line 9 terminate in a, 
valve, indicated generally by the numeral 0 and 
constituting a directional controll or reversing 
valve. The valve 0 connects the line 6 or its 
branch line 9 with either of three conduits, l , 
2 and 3, the latter extending directly to the 
tank or sump l for short circuiting the system 
and the other two terminating reSpectively at the ' 
right and left hand ends of the cylinder A. 
The valve IO is shown in Figure 1 as in posi 

tion to short circuit the system and return the 
fluid in the lines 6 and 9 to the sump or tank 
I. As also shown in this figure, between the 
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reversing valve f 0 and the piston and cylinder , 
there is provided a, second valve for permitting, 
when in the proper position, the rapid escape of 
the fluid from one side of the piston and in 
dicated generally by the numerali fl 4. This valve 
4 is connected by a line or conduit 5 with the 

line or conduit 2 extending from the left hand 
end of the table cylinder. The other slide of the 
valve 4 is connected by the line or conduit 6 With 
the conduit 3 terminating in the sump or tank f. 
The valves li CD and 4 are shown structurally in 

Figure 2 as enclosed within a single casing T 
having a pair of bores formed therein and dis 
posed one above the other. Within the longer 
bore is the reversing valve which comprises a 
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2 
valve bushing 8 having formed therethrough 
sets of radial ports li 9, 20, 2f, 22, 23, 24, 25 and 
26, each set being connected by a circumferential 
groove 27 formed on the exterior of the bushing. 
Extending through the bushing bore is a spool 
type Walve 28 having cannellures 29, 30 and 3 
for connecting certain of the sets of radial ports 
in different combinations. The chamber con 
taining the bushing 8 is closed at opposite ends 
by heads 32 and 33 which are Substantially idem 
tical in construction and in each of which is 
mounted a guide 34 for a headed sleeve 35 and 
pistom plungers 36 and 36a. The guides 32 and 
33 are further provided with chambered plugs 
37 through which the head of the sleeve 35 shifts 
and connected With the outer ends of the plugs 
are conduitS 38 and 38a of a control hydraulic 
System to be later described and which effects 
the shifting of the valve 28. 
The releasable blocking valve 4, for relieving 

the back pressure facilitating rapid exhaust of 
the hydraulic medium, is mounted in the shorter 
Of the bores in the casing f7 and comprises a 
bushing 39 similar to the bushing 8 which has 
formed therethrough sets of radial ports 40, 4 , 
42, and 43. In the bore through the bushing 
is a spool type valve 44 having a canneliure 45 
adapted in one position to connect the sets of 
ports 4 f and 42 and in the other position to in 
terrupt the connection thereof. The ends of the 
chamber containing the bushing 39 are closed in 
the same manner as the ends of the chamber con 
taining the bushing 8 and said closures each 
have mounted therein the piston plungers 46 and 
4 of different - areas, whereby with equal pres 
Sures on the ends thereof, the valve will be shift 
ed by the larger piston plunger 47 for a purpose 
that will be later made clear. The said chamber 
closures also include the plugs 48 and 49 with 
Which are respectively connected one terminus of 
conduits 50 and 5 il which are a part of the con 
troll hydraulic circuit. . 
The hydraulic controll circuit above referred to 

comprises a pump 52 having a suction line 53 
for drawing the hydraulic fluid or medium from 
the tank l and discharging same into the line or 
conduit 54. The line 54 terminates at a pilot 
Valve indicated in its entiretty in Figure 1 by the 
numeral 55. The valve 55 is adapted in one posi 
tion to connect the hydraulic medium with a pair 
of lines or conduits 56 and 57 which respectively 
terminate in lines or conduits 58 and 59. The 
conduit 58 in turn connects with conduits 38a 
and 5 respectively actuating the piston plungers 
at the left hand ends of the valves, as seen in 
Figure 2, while the conduit 59 connects the con 
duits 38 and 50 extending from the right hand 
ends of Said valves. The valve 55 is also adapt 
ed, in different positions thereof, to connect the 
line 54 independently with either line 56 or 57 
and to connect the other with branch conduits 
or lines' 60 and 6 which terminate in a common 
discharge line 62 that has its terminus in the 
Sump or tank fl whereby the reversing or direc 
tional controll valve and the blocking-power ac 
tuated relief valve are shifted to different oper 
ative positions. 
The pilot valve 55 and mechanism for controll 

ling and operating it is shown structurally in 
Figures 6, 7 and 8, particularly in Figure 7. As 
there shown, the valve comprises a casing 63 
mounted within a recess 64 formed in a bracket 
65. The valve casing 63 has formed therein a 
bore in which is pressed the I valve bushing 66 
having formed therethrough a plurality of sets 

2, 189, 178 
of radial ports 67, 68, 69, 70 and 7 il with which 
the ends of conduits 60, 57, 54, 56 and 6 li respec 
tively connect. Extending through the bushing 
66 is a Spool type Walve 72 having formed thereon 
cannelures 73, 74 and 75 which in the several 
positions of the wallwe connect the conduits or 
complete the different circuits above enumerated. 
The valve 2 has formed integral therewith a 
stem in which is formed a notch T6 receiving the 
ball end TIT of a load and fire dog T8, The dog 
78 is provided with two shallow notches 79 and 
80 intermediate which is a notch 8 ... The sew 
eral notches are connected by contoured or cam 
Shaped wells which co-operate with the nose ' 
82 of a latch 83 pivoted at 84 within the recess 
64 of the bracket 65. A. Spring 85 has its one 
end anchored to the bracket 65 and its other end 
connected with the latch 83 for yieldingly urg 
ing the latch about its pivot to cause engagement 
between the nose 82 thereof and the load and 
fire dog 78. 
The Operation of the load and fire dog is such 

that with the valve in the position as shown in 
Figure 7, the latch 83 engages the shallow notch 
79 for holding the valve in its extreme left hand 
position and a slight movement of the valve to 
the right will disengage the notch 79 and latch, 
Causing said latch to ride over the peak or apex 
of the joined walls of the notches 79 and 8 
whereupon the wallwe will be actuated to its neu 
tral position until the latch is in the deep notch 
8 f thereof. When the valve is in its extreme 
right hand position, the latch is engaged with 
the shallow notch 80 whereupon a slight move 
ment of the dog or valve in the opposite direc 
tion results in the reverse movement of the parts 
until the latch again comes to rest in the large 
or deep notch 8 . 
The dog T8 is secured to a shaft 86 which spans 

the recess 64 and projects beyond the limits of 
the bracket 65 and is journaled at one end in said 
bracket and on the other end in a, plate 87 se 
Cured to the face of the bracket 65; To the 
rear end of the shaft 86, which extends beyond 
the journal thereof in the bracket 65, is secured 
an elongated arm 88 having journaled in each 
end thereof a roller 89 and 90. The rollers 89 
and 90 are adapted to be respectively engaged by 
Cam faces 9 and 92 formed on reversing dogs 
93 and 94 adjustable through slots 95 and 96 
formed in or secured to the side of the table ED. 
The operation of these parts is as follows: With 

the dog 78 in the position shown in Figure 7 and 
the arm 88 in the position shown in Figure 8, the 
table D is moving to the right as seen in these 
figures. The table carries with it the dog 93 
the cam face 9 of which will eventually engage 
the roller 89 and tend to depress same thereby 
oscillating the arm 88, shaft 86 and dog T8 in a 
Counterclockwise direction, unseating the latch 
83 from the shallow notch 79 whereupon the 
Camming action or the firing of the latch 83 and 
dog T8 by the Spring 85 is had, as above described 
for returning the pilot valve to its normal or 
neutral position. The dog 87 and consequently 
the valve 72 is initially shifted by manual means, 
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for which purpose the shaft 86 journaled in the 
plate 87 projects beyond the said plate to receive 
a manually operable lever 97. The lever in addi 
tion to initially setting the valve and initially 
setting the load and fire mechanism also acts as a 
directional indication lever so that the table will 
move in the direction in which the lever is shifted. 

In the operation of the controll circuit or mech 
, anism, the lever 97 has three positions, indicated 

70 
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in Figure 1 as “rapid return”, “stop” and “feed”. 
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The parts are shown with the lever 97 in its neu 
tral or stop position at which time, as above de 
scribed, the pressure from the pump 52 through 
the line 54 is connected by the cannellure , T74 of 
the pilot valve 72 with the conduits or lines 56 
and 5. The same pressure will therefore be im 
the lines 58 and 59 and consequently in the con 
duits 5 , 50, 38a and 38. These conduits, direct 
the pressure against piston plungers 47, 46, 36a, 
and 36. Since the piston plungers 36 and 36a 
are of the same cross section it will result in the 
centralization of the reversing valve 28, as shown 
in Figure, 1, while since the piston plunger 47 is 
of a greater cross section than the piston 4 6, it 
will result in the Walve 44 being shifted to its 
extreme right hand position. At this time them 
the pressure in line 6 from the pumps 2 and 3 
wil be short circuited through the branch line 9, 
canneliure 3 of the Walwe 28 with the return 
conduit 3 which terminates in the sump or tank 
, resulting therefore in no movement of the 

At the time of shifting of the piston 
plungers 36, u 36a, and 47 the hydraulic medium 
ahead of these plungers WaS u reSpectiwelly ex 
hausted through ports 9, 26 and 43 ; which re 
spectively connect with branch exhaust lines 98, 
99 and 00 each of which is connected with a 
conduit or port | 0 | and im turn emptying into a, 
conduit or port , I02 connected with a conduit 
03 terminating in the sump or tank . 
If the lewer 9T is now shifted to the right or 

to the feed position, as showm in Figure 1, the 
pilot valve would be shifted to the left and there 
by connect through the cannellure 4 the lines 
54 and 56 and would connect through the can 
melure 73 the lines. 5 and 60. At this time the 
conduit 58 and conduits 38a, and 5 would be 

38 and 50 would be connected to the exhaust. 
Since the rapid traverse valve 44 would already 
be to its right hand limit ... of movement no fur 
ther movement would be imparted thereto, but 
by relieving the pressure on the piston plunger 
36 the reversing valve 28 would be shifted to its 
extreme right hand position. This them would 
uncover the port 23 and cower the port 25 so 
that: the pressure in the line 6 would be coupled 
or. connected through the cannellure 3 with the 
conduit 2 and act on the left hand face of the 
piston, thereby moving the table to the right. 
At this time the exhaust ahead of the piston 
would be connected through the conduit i fl to 
the port 2 and through the canneliure 29 with 
the port 20 and a conduit 04 connected there 
with. The conduit 04 passes through a : back 
pressure balancing valve indicated in its entiretty 
by the numeral 05, which will be explained im 
detail later. The table will continue to move in 
a direction toward the right at a feeding rate 
of Speed until one of the table dogs 92 or 93 
engages with its roller on the arm 88 and thereby 
shifts the Walve to its neutral or stop position, 
whereupon the table will be brought to a standstill. 
The lewer 9 is now shifted to the left o to 

the rapid traverse position for thereby connect 
ing the controll pressure line 54 with the line 5 
and connecting the line 6 with the line 56. This 
them reverses ' the pressures in conduits 58 and 
59 and consequently in the controll conduits to 
the piston plungers. In other words piston 
plungers 46 and 36 are now umder pressure for 
shifting the rapid trawerse valve 44 to its left 
hand position and shifting the reversing valve 
28 to its left hand position. At this time the 

charge pipe fi 30 with the sump or tank . 

3B 
full capacity of the pumps 2 and 3 is being dis 
charged into the small end of the cylinder that 
is, the end through which ' the large piston rod 
is disposed. Since the capacity on both Sides of 
the piston is thereby greatly changed, the pis 
tom and parts carried thereby will tend to mowe 
at a rapid , rate. And to insure that the oil or 
other hydraulic medium cam escape fast enough 
from the large end of the cylinder, use is made 
not only of the conduit 2 through the conduit 
3, but also through the branch conduit 5 which 

is at this time connected with the conduit fi 6 and 
conduit 3. F'rom this sit will be seen that the 
piston and parts operated thereby are travelling 
at a rapid rate toward their imitial position. 
This movement continues until the other dog 93 
or 94 on the table engages the other of the rollerS 
on the arm 88 and again returns the valve to 
its neutral or stop pÓsition. 
The back pressure valve fl 05 is employed for' 

insuring a continuous even movement of the tal 
ble and consequently the cutters and to eliminate 
any possible surging or running ahead thereof. 
This valve is shown structurally in Figures 4 and 
5 and comprises a casing 06 having formied 
therein a chamber containing the Walwe buShing 
OT through which sets of radial ports 08, fil 09, 

fi 0, I i , l 2 and fi 3 are formed. Extending 
through the bore in the bushing fl 0 is a spool 
type valve i I 4 having a canneliure fi 5 for corn 
trolling the connection of ports | 0 and fi f ... Also 
mounted in the bore in the bushing 07 is a 
sleeve li 6 in which is disposed for movement rel 
ative thereto, a, piston plunger f ' adapted to 
abut ' one end of the piston valve fl 4. Closing 
this end of the bushing bore is a ' plug fi 8 hav 
ing threaded therein the screw l 9 forming one 

, abutment for a spring 20 that abuts on à its 
under pressure while the conduit 59 and conduits other end with the piston plunger fi 7. Mounted 

in the bore of the bushing 07 on the other side 
of the valve fi fl 4 is a shiftable abutment 2 con 
tacted on one side by a sprimg 22, whose char 
acteristic and effective length may be Warried by 
means of a screw 23 with the threads of which 
the spring A 22 meshes. The screw fl 23 is threaded 
through a plug which closes this end of the bush 

, ing bore. 
Referring now to the diagrammatic illustration 

in Figure 1, it will be noted that the normali dis 
charge line from the reversing valve 0 has ex 
tending from it three conduits A 25, 26 and 2. 
Conduit fi 25 is connected with the bushing port 
A3 and therefore places the pressure on the outer 

end of the piston plunger A f' equal to the pres 
sure in the line A 03. The conduit 26 . connects 
with the port fi A 4 and has a resistance therein 
which is relatively low and consists of a coil Or 
pipe A 28 having a comparatively small bore there 
through. The conduit, 27 commects with the port 
09 and also has a hydraulic resistance therein 

which is comparatively high as respects the hy 
draulic resistance 28 and also comprises a coil 
29 having a, bore thereim, smallier than that in 
the coil A 28. The port fl 90 is connected by a dis 

Te 
ports l 38 and Il 2 are commected by branch con 
duits 3 and 32 with the discharge conduit 03 
and constitute drains for draining the hydraulic 
medium that may leak past the piston plunger 

7 and spring abutment 2f. - 
The operation of this wallwe is as follows: 

When the table-is moving in a, feeding direction 
the discharge of fluid from the pistom and Cylin 
der - is, as above described, into the conduit 04 
from which it passes through conduits 25, 26 
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4 
and 27. TnaSmuch as the chamber at the left 
hand end of valve I 05, containing spiring 20 into 
which the end of piston | 7 projects, and the 
chamber between the right hand end of valve 
44 and the shiftable abutment f 2 are closed 

Chambers, under any condition of constant pres 
sure in the general line fl 04, the pressure effects 
in these chambers will be equal... Under these 
conditions, the right hand end of valve l 4 hav 

:) ing a greater area than the area of the piston 
plunger , IT, the presSure "will tend to move valve 
f 4 to the left, as viewed in Figures 1 and 4. This 
would normally shut off the discharge port li fl 0 
to line fl 30, preventing escape of the back pres 
Sure fluid through line 26, resistance | 28. 
Therefore, to supplement the pressure action 
against piston li 7, use is made of the adjustable 
compression Spring 20, also reacting on plunger 

T, with the result that the combined effect of 
pressure and , spiring action on plunger | 7 is 
Sufficient in amount to counterbalance the pres 
Sure effect through line 27 on the right hand 
end of valve l 4, causing a normal centralized 
positioning of the valve, as particularly brought 
Out in Figure 1, such that the exhaust fluid will 
have an unrestrained return to reservoir through 
lines fl 26- 30. However, in the event there is a 
Sudden Surge in piston movement, tending to 
displace a larger amount of fluid than the nor 
mal flow for which the parts are adjusted, re 
Sistance 28 will effect an increase of pressure in 
line 04 which will immediately react through 
line 25 increasing the pressure effect against 
piston i , moving valve I ll 4 to the right and 
thus increasing the ... resistance to discharge 
through ' port li fi , maintaining the volumetric 
flow a constant. The pressure increase thus cre 
ated will also be effective in line fl 27, tending 
to force an additional amount of the hydraulic 
fluid through line fl 27, resistance | 29 into the 
Space between the shiftable abutment 2 f and 
the right hand end of valve | 4. The fact that 
abutment 2 is positioned by the adjustable 
characteristic spring fi 22 permits this to act, as 
an accumulator when the initial pressure reaction 
against I ll moves valve l 4 to the right and per 
mits instantaneous throttling movement, in Spite 
of the fact that an increased pressure is being 
established through the resistance 29. 

Conversely, when the pressure drops in line 
04, the accumulator abutment 2 I reacting on 

the substantially trapped quantity of oil will 
have an immediate effect to move Walwe fl 4 to 
the left prior to the reverse drainage of a por 
tion of the trapped fluid through... coil 29. 

It Will thus be seen that an improved pressure 
controlled rate determining valve structure has 
been provided which will insure discharge of the 
exhaust medium at a constant rate irrespective 
of existing back pressure conditions or attempted 
volumetric discharge fluctuations. 

From the foregoing description considered in 
conjunction with the accompanying drawings, 
the structure, operation and advantages of our 
improved hydraulic control system as particular 
ly applicable to broaching machines or other 
machine tools, should be clearly understood and 
it will be noted that we have provided an im 
proved systemi particularly adapted for prevent 
ing surging of a mowable tool during the cutting 
operation and for facilitating the rapid return 
thereof for a new cutting Stroke. 
What is claimed is: 
1. An hydraulic circuit for controll of the piston 

and cylinder mechanism of a machine tool in 

2,139, 178 
cluding an hydraulic medium for operating the 
piston and cylinder, a reversing valve in said 
circuit for selectively directly the pressure me 
dium to opposite ends of the cylinder, an hy 
draulic controll circuit including a pilot wave for 
controlling the position of the reversing valve, a, 
manually operable direction indication lewer 
coupled with the pilot Walwe for operating Same 
and Simultaneously indicating the direction of 
movement of the table, a back pressure controll 
valve in the circuit for controlling the back pres 
Sure from the piston and cylinder to insure uni 
form rate of movement of the table during feed 
ing, a valve in the circuit for controlling the dis 
charge of the medium from the other end of the 
cylinder and connections between the pilot and 
said valve for actuating the latter as the pilot is 
shifted to effect reversal of table operation where 
by rapid movement of the table when moving 
in the opposite direction is facilitated. 

2. An hydraulic circuit for controll of the pis 
tom and cylinder mechanism of... a machine tool 
including an hydraulic medium for operating the 
piston and cylinder, a reversing valve in Said cir 
cuit for selectively directing the pressure medium 
to opposite ends of the cylinder, an hydraulic 
controll circuit including a pilot valve for con 
trolling the position of the reversing valve, a, 
manually operable direction indication lever 
coupled with the pilot valve for operating Same 
and simultaneously indicating the direction of 
movement of the table, a back pressure controll 
valve in the circuit for controlling the back pres 
sure from the piston and cylinder to insure uni 
form rate of movement of the table in one direc 
tion, a valve in the circuit for controlling the 
discharge of the medium from the other end of 
the cylinder to permit a rapid movement of the 
table when moving in the opposite direction, and 
means connecting the said valve with the pilot 
valve whereby the position of the valve is de 
termined by the adjustment of the pilot valve. 

3. An hydraulic motor control system of the 
character described including a source of hy 
draulic pressure medium including a tranSmit 
ting conduit, a pair of motor conduits, a revers 
ing valve intermediate the several conduits for 
selectively coupling the pressure transmitting 
conduit with one or the other of the motor COnl 
duits, said reversing valve having an intermediate 
stop position, means for selectively positioning 
the reversing valve in either of Said three posi 
tions, a blocking valve permanently associated 
with one of the motor conduits, a reservoir con 
nection associated with the blocking valve Where 
by the motor conduit is connected to reservoir 
when said valve is moved to unblocking position, 
and connections between the reversing valve and 
blocking valve effective to maintain the blocking 
valve in closed position as respects two position 
ings of the reversing valve and to shift the valve 
to unblocking position affording an Outlet to reS 
ervoir when the reversing valve is moved to its 
third effecting position. 

4. Am hydraulic circuit for actuation of a pis 
ton and cylinder mechanism including a revers 
ing valve for alternately connecting the circuit 
with opposite ends of the piston and cylinder 
mechanism, a pressure by-pass valve in the cir 
cuit for relieving the back pressure in one end 
of the cylinder to permit a rapid movement in 
one direction, hydraulically actuated pistons for 
reversely shifting said reversing and pressure by 
pass valves, the pistons on the pressure by-pass 
valve being of unequal area whereby the said 
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valve is by application of pressure to both pis 
tons thereof actuated in one direction, and a sep 
arate hydraulic controll circuit including a con 
troll valve having portions for directing the pres 
Sure Simultaneously to one or the other of the 
pistons of the reversing and pressure by-pass 
Walves whereby the said Walves are simultaneously 
Shifted in accordance thereWith, Said controll 
valWe having portioms for simultaneously connect 
ing the pressure to both of the pistoms of the 
Wallwes for mowing Said Wallwes into a position hy 
draulically to lock the piston and cylinder in a 
giwen position. 

5. A controll mechanism for a reversible hy 
draulic motor, including a source of hydraulic 
actuating medium, a pair of conduits oppositely 
coupled with the motor for input or withdrawal 
of actuating medium therefrom, a three-position 
reversing valve interwening Said Source and the 
conduits for selective coupling of either of said 
conduits with the motor for actuation thereof, 
a two-position reservoir connection controll valve 
associated with ome of said motor conduits, ball 
anced piston members oppositely associated with 
the reversing wallwe for actuation thereof, whereby 
pressure against either of the pistoms will effect 
maximum movement of the Walwe in one direc 
tion or the other, while equal presSures Willi ef 
fect centralization of the wallwe, and unbalanced 
piston members oppositely associated with the 
reservoir valve whereby equal pressures Willi cause 
a positive closing movement thereof, and a com 
mon pilot circuit for the pistons of both valves 
whereby pressure may be selectively correspond 
ingly directed against the pistons at either or 
both termini of both of Said Valves, substantially 
as and for the purpose described. 
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6. In an hydraulic mechanism of the character 
described, the combination with a rewersely hy 
draulic motor including a pair of conduits oppo 
sitely connected to the motor and alternatively 
employable for introduction in or exhaust of actu 
ating hydraulic medium thereifrom, of a normally 
closed reservoir connection for ome of Said com 
duits, a reservoir connection controll valve there 
for, a, rate determining valve selectively couple 
able with the other of said conduits, a controll 
valve member for simultaneously coupling the 
hydraulic actuating medium with one of Said 
conduits and coupling the other of Said conduits 
with the rate determining valve, and means for 
simultaneously shifting the controll valve member 
and the reservoir connection controll Valve. 

7. The combination with a reversible hydraulic 
motor, of means for controlling the rate and di 
rection of actuation thereof including a Source 
of hydraulic medium under pressure, conduitS 
oppositely coupled to the motor for conduction of 
medium to one side or the other thereof for ef 
fecting its reverse actuation, a first WallWe meanS 
shiftable into a position to couple the i medium 
with one or the other of said conduits and into 
a third position to disconnect the medium from 
both of said, conduits, a back pressure controll 
valve, said first mentioned valve having a portion 
effective in one position to couple one of the mo 
tor - conduits to said back pressure controll Valve 
when the other of the motor conduits is coupled 

, to pressure whereby said back pressure controll 
valve will determine the back pressure resistance 
to actuation of the motor, an auxiliary reservoir 
connection for the opposite motor conduit, Valve 
means normally blocking the flow through Said 
auxiliary reservoir connection, and hydraulically 
actuable means for determining the effective po 
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sitionings of said first and third valves, said 
means including a first set of piston devices op 
eratively related to the first mentioned Walwe ef 
fective to shift the same to an extreme position 
in one direction " or the other when Subject to 
hydraulic pressure, a, second set of limited moWe 
ment pistons associated with said first Walwe and 
effective when simultaneously subjected to pres 
Sure to shift Said first wallwe to an intermediate 
position, opposed actuating pistoms of unequal 
areas associated with the third WallWe whereby 
when the piston of greater area is subject to 
pressure either alone or in conjunction with the 

- exertion - of corresponding pressure against the 
other pistom, said third wallwe will be shifted 
thereby in a, given direction and will be hydrauli 
cally shiftable in the opposite direction only in 
the absence of pressure against the piston of 
greater area, a, first hydraulic controll circuit 
coupled in parallel with ome pair of pistoms of the 
first valve and one of the pistons of the thirdi 
valve, a, second hydraulic controll circuit coupled 
in parallel with the other pistons of the first valve 
and third valve, and means for selectively di 
recting pressure individually to either or both of 
said controll circuits for effecting Wariable pOSi 
tionings of said first and third Walves, Substan 
tially as and for the purpose described. 

8. The combination with a reversible hydraulic 
motor, of means for controlling the rate and di 
rection of actuation thereof including a, Source 
of hydraulic medium under pressure, conduitS Op 
positely coupled to the motor for conduction of 
medium to one Side or the other thereof for ef 
fecting its rewerse actuation, a first Walwe means 
shiftable into a position to couple the medium 
with one or the other of said conduits and into 
a third position to disconnect the medium from 
both of said conduits, a back pressure controll 
valve, said first mentioned valve hawing a por 
tion effective in one position to couple one of the 
motor conduits to said back pressure controll 
valve when the other of the motor conduits is 
coupled to pressure whereby said back pressure 
controll valve will determine the back pressure 
resistance to actuation of the motor, an auxiliary 
reservoir connection for the opposite motor cOn 
duit, valve means normally blocking the fioW 
through said auxiliary reservoir connection, and 
hydraulically actuable means for determining the 
effective positionings of said first and third Walves, 
said means including a first set of piston de 
vices operatively related to the first mentiomed 
valve effective to shift the same to an extreme 
position in one direction or the other when Sub 
ject to hydraulic pressure, a, second set of limited 
movement pistons associated with said first valve 
and effective when simultaneously subjected to 
pressure to shift said first valve to an interme 
diate position, opposed actuating pistons of un 
equal areas associated with the third valve 
whereby when the piston of greater area is Sub 
ject to pressure either alone or in conjunction 
with the exertion of corresponding presSure 
against the other piston, said third Walve Will be 
shifted thereby in a given direction and Will be 
hydraulically shiftable in the opposite direction 
only in the absence of presSure against the piston 
of greater area, a, first hydraulic controll circuit 
coupled in parallel with one pair of pistoms of the 
first valve and one of the pistoms of the third 
valve, a second hydraulic controll circuit coupled 
in parallel with the other pistons of the first 
valve and third valve, means for Selectively di 
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recting pressure individually to either or both of 75 

  




