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The mvention relates to a hydraulic control for plan-
ing machines for controlling the double-action operating
cylinder supplied by a pump. The control is provided
with an advancing member controllable from the opera-
ive movement of the tool or workpiece carriage for ex-
ample by abutments, a main control member for supply-
ing oil to one of the piston sides of the operating piston
and a rotary member for establishing the oil circuit or
discharging the oil to a reservoir. |

The known hydraulic contrcls for planing machines
undergo reactions to a large extent due to alteration of
the cutting pressures, so that the so-called “screening”
cccurs.  The working surface is thus impaired or the
cperating time increased.
jected to high strains.

The invention has the object of providing a hydraulic
control m which these fluctuations due to momentary
alterations of the cutting pressure are taken by up by

the hydraulic control, so that a smoother run of the tool

~and hence a smoother operating surface are given, which
i1s free from swinging tool effects or so-called “chatter”
marks,

According to the invention, in the advance of the tool
into the decreasing cylinder space of the operating pis-
ton, a counterpressure is produced, which varies auto-
matically in dependence upon the cutting pressure. The
counterpressure 1s In a definite ratio to the pressure
aciing on the piston side supplied on advance from the
pump and proportional to the cutting force.
18 given, for example, by the dimensions of the control
surfaces transmitting and/or causmg the counterpres-
sure. |

In one embodiment of the invention, the counter-
pressure 1§ produced by throttling the discharging oil.
The throttle device stands in the path of the oil dis-
charging on advance of the operating piston. A ‘throttle
position is located for example by arranging behind the
throttle arrangement a pressure cushion or hydraulic
lock which is not variable under the influence of swing-
ing due to fluctuations of the cutting force.

In one constructional form, a control device is ar-
ranged on the main control member and movable to it,
having three mutually sealed pressure surfaces for the
action of the oil. The control device consists, for ex-

ample, of a piston surrounding the main control mem-

ber, one end face of which, preferably equipped with a
throttle section, is movable into the path of the oil dis-~
charging frem the operating piston. The other end face
of the piston surrounding the main control member is
constructed in step fashion. The step height between
the two end faces so produced is greater than the greatest
possible movement of the piston and is arranged to
‘receive sealing means between the two end faces formed
by the step-like construction. The two end faces con-
structed on one side of the piston surrounding the main
control member are constructed in different sizes. The

smaller 1s actuated on advance by the oil supplied from

10

15

20

25

Moreover, the tools are sub-

30

39

4

This ratio

45

o0

00

60

65

70

2,849,986
Patented Sept 2, 1958

2

the pump and shifts the piston or its other end into the
path of flow of the discharging oil. Behind. the other
end face of the step-like, staggered end of the piston suz-
rounding the main control member, a cylindrical space
is formed, which communicates with the discharging oil
by way of a check valve. The discharging oil has to
overcome a slight counterpressure on entering the reser-
voir, which ensures that the cylindrical space behind one
pressure surface of the piston arranged on the main con-
trol member i1s filled on shifting thereof. The arrange-
ment is constructed so that the piston surrounding the
main- control shaft is operated simultaneously with shift-
ing of the main control member on conducting. the pres-
sure medium supplied from the pump to one or other
side of the operating piston. Since in controlling the
back-fiow of the oil from one side of the operating cyl-
inder-1s first shut off by the control piston, whereas the
pump continues to supply to the other side of the oper-
ating cylinder, a pressure increase is set up for control-
lIing: the main control member, which also acts on the
piston arranged on the main control member.

In another constructional form, the throttle arrange-
ment in the hydraulic control is provided in the form
of an additional valve which is arranged in the duct
through which the oil dlsc:harges on advance of the oper-
ating piston. The possibility is thus given of installing
the: device of the invention in existing control devices
without considerable expense.

Whereas throtthng cf the dlschargmg oil is parucularly
recommendable 1n planing off, since this operation is
liable: to cause comnsiderable swinging, the counterpres-
sure 1. smocthing operations is conveniently produced in
another way.. A circuit of the oil from one side to the
other of the operating piston is closed, so that the oper-
ating piston is acted upon at both of its end faces.

On advance, the oil in the hydraulic control device
discharging frem the forward piston side of the operating
pisten 1s led into the oil supplied to the other side of
the operating piston, sc that both end faces of the oper-

ating piston are under the same pressure and the cutting = =

pressure 1s given from the difference of the effective sur-
faces of the two piston sides. A difference is produced
by the piston rod engaging one side of the operating- pis-
ton, so that an excess pressure for the operation is al-
ways provided for. In this embodiment, the operating
piston is acted upon and safely guided at both sides, so
that fluctuations are suppressed.

- Conversion’ of the path of flow for carrying out one
or other controlling principle is caused by moving the
rotary member, by which an annular space in the member
is brought into the path of the discharging oil. Grooves
extend from this annular space to the region which is in

communication with the path of the oil supplied from

the pump. -

The invention is described with reference to dlfferent
embodiments shown in the accompanymg drawings, in
which:

Figs. 1 to 4 show a hydraulic control dewce in sectmn
wherein
Fig. 1 shows the contml position for the advance in
planing off,

Fig. 2 shows the control pomtwn for the return stroke
in planing off,

Fig. 3 shows the control p031t1m:1 for the advance in
smoothing,

Fig. 4 shows the control position for return stroke in
smoothing;

Fig. 5 shows the addltlonal valve for throttlmg the oil
discharging on advance.

The mode of operation is as follows:

Three valve members are located in a control hous--
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ing 1. The advancing member 2 is governed by abut-
ments 4, 5 adjustably mounted on the pedestal or work
table 3 by way of a cranked lever 6 into its end positions,
which are limited by a screw 7 or nut 8 on the washer 9.
A hydraulic movement-of the main control member 19
is thus effected, which causes the liquid stream to be con-
ducted from the forward piston side 12 to the rear piston
side 11 or vice versa and hence controls the pedestal or
work table movement. The rotary member 13 has the
purpose of leading the oil supplied from the pump 14
either to the operation pressure in the hydraulic circuit
or into the reservoir on shut-down of the machine. By
moving this rotary member 13 in the longitudinal direc-
tion, a differential adjustment is obtained as explained in
more detail below (Figs. 3 and 4).

Fig. 1 shows the control position for the advance of
the ram in the control stage I, i. e. planing off. The rear
piston side 11 is hence fully subjected to the oil, whereas
the oil from the front piston side 12 returns to the res-
ervoir 64. The operation is as follows:

The advancing member 2 is moved into its upper end
position and the oil supplied from the piston 14 through
the duct 15 into the annular channel 16 can pass through
the control bushing drilling 17, the transverse drilling 18,
the longitudinal drilling 19, the transverse drilling 20, the
control bushing drilling 21, the annular channel 22, the
passage 23, the annular channel 24, the passage 25, the
annular channel 26 and the drillings 27 into the cylindri-
cal space 28 and moves the main control member 10 into
the position shown. The oil further supplied from the
pump 14 passes through the passage 29, the annular chan-
nel 30, the passage 31, the annular channel 32, the control

bushing drillings 33, the annular space 34 in the piston,

the drilling 35, the annular channel 36 and the duct 37 into
the cylindrical space 38 and the oil pressure moves the ram
3 forwardly (see arrows) by way of the piston rod 39.

The oil displaced by the forward movement of the
piston at the piston side 12 from the cylindrical space 40
returns by way of the duct 41, the annular channel 42,
the drilling 43, the annular space 44 in the piston, the
drillings 45, the annular channel 46, the passage 47, the
annular channel 48, the passage 49, the annular channel
50, the drillings 51, the annular space 52 in the piston,
the drillings 53, the annular channel 54, the passage 33,
the annular channel 56, the two drillings 57, the space 38,
the drillings 59, the annular channel 69, the connection
61 and the duct 62 to the reservoir 64 against a slight
counterpressure (0.5 to 0.8 atmospheres) of the check
valve 63. |

If the cutting pressure and hence the oil pressure in the
cylindrical space 38 increase, this pressure, which also
prevails in the space 28, is passed through the drillings
65, 66 and 67 at the annular cross-section 63 of a piston
69 arranged above the main control member 10 and moves
this piston 69 downwardly by way of the drillings 43.
The oil discharging from the cylindrical space 40 is thus
throttled, and a back-pressure arises at the piston cross-
section 44 and the piston surface 12 which opposes the
cutting force. This back-pressure should be maintained
as small as possible, so that the losses arising remain with-
in reasonable limits. The back-pressure urges the piston
69 against the force which acts upon the circular cross-
section 68 until both forces are in equilibrium. Since
the surfaces of the cross-sections 44 and 68 are not of
equal size, but are in a definite ratio, after establishing the
equilibrium of the forces, the corresponding liquid pres-
sures act inversely as the surface cross-sections, that is,
the counterpressure on the piston surface 12 is smaller
than the pressure acting upon the piston surface 11 in the
ratio of the surface 68 to the surface 44. |

If the cutting pressure fluctuates during the operation
through varying material strengths, non-uniform cutting
strengths or through swinging, which occur in the shaping
operation, the ram or work table would start to vibrate
and screen marks would form on the work-piece. With
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the fluctuating cutting pressure, the throttle strength at
the drillings 45 would also vary, so that the counterpres-
sure on the piston surface 12 would likewise vary cor-
responding to the fluctuating cutting pressure. The coun-
terpressure on the piston surface 12 should suppress any
swinging movement, so that no screen marks can be
formed. For this reason, care must be taken that the coun-
terpressure always remains the same despite fluctuating
cutting pressure. An oil cushion is consequently pro-
vided behinded the piston 69 in the space 70, which no
longzr permits the piston to recede from the initially ad-
justed position, which corresponds to a throttling associ-
ated with the cutting pressure, so that counterpressure can
suppress the swinging. The cushion oil is led off from
the oil returning to the reservoir against the slight pres-
sure of the check valve 63 and is supplied to the space 70
by way of the space 58, the rotary member transverse
drillings 71, the longitudinal drilling 72, the transverse
drillings 73, the annular space 74, the drillings 73, the
annular channel 76, the passage 77, the annular channel
78, the drillings 79, the annular channel 80, the drilling
81 by way of the check valve 82, the annular channel 83,
the drilings 84, the longitudinal drilling 85, the drillings
86, the annular channel 87 and the drillings 88. The oil
acts as a cushion and so prevents the piston 69 from un-
dergoing return movement (movement upwardly), since
it can no longer escape from the space 70 against the
check valve 82. The previously established throttling of
the oil discharging from the cylindrical space 40 is thus
maintained at the drillings 54 and the counterpressure at
the piston surface 12 hence remains constant despite
By these measures, screen-
ing of the ram or work table no longer occurs, as is deter-
mined by tests.

The oil displaced from the space 89 in controlling
the main control member 10 returned to the reservoir

~ 64 by way of the drillings 906, the annular channel 91,

40

45

60

the passage 92, the annular channel 93, the passage 94,
the annular channel 95, the drillings 96, the space 97,
the drillings 98, the annular channel 99. the passage
100, the annular channel 76, the drillings 73, the space
74, the drillings 73, 72, 71, the space 58, the drillings
59, the annular channel 69, the connection 61 and the
duct 62 through the check valve 3.

The piston rings 101 serve to seal the annular piston
space 44 from the space 68. The piston rings 102 seals
the space 70 from the space 89 and the sealing ring 103
seals the space 69 from the space 70. The damping
cones arranged at the ends of the main control member
10 brake the control movement (movement of the
piston 10) and so ensure a smooth ram or work table
reversal at the forward and rearward ends of the stroke

Fig. 2 shows the control position for the return stroke
of the ram in the operation I, planing off. The forward
piston side 12 is fully subjected to the oil, whereas the
oil displaced from the rear piston side 11 at the cylin-
drical space 38 discharges into the reservoir 64. Oper-
ation is as follows: |

The advancing member 2 moves from the upper end
position shown in Fig. 1 to the lower end position shown
in Fig. 2 and so shuts off the oil discharging from the
forward cylindrical space 40 from returning to the drill-
ings 51, so that the ram can no longer move forwardly.
The oil supplied from the pump 14 is led into the rear
cylindrical space 38 and presses upon the piston sur-
face 11. Since no oil can flow from the forward cylin-
drical space 40, an increase in pressure occurs in the
hydraulic circuit. This pressure passes from the pump
14 by way of the duct 15, the annular channel 16, the
drillings 17, the drillings 104, 105 and 106, the annular
space 97 in the piston, the drillings 96, the annular
channel 95, the passage 94, the annular channel 93, the
passage 92, the annular channel 91 and the drillings
90 into the cylindrical space 89 and moves the main
control member 10 down into the position shown. In
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this movement, the ‘main control member 10 forces the
oil located in the cylindrical space 28 by way -of the
drillings 27, the -annular channel 26, the passage 25,
the annular channel 24, the passage 23, the annular
channel 22, the drﬂlmgs 21, the annular space 107 in
‘the piston, the drillings 103, the annular channe] 109,

the passage 110, the annular channe]l 60, the connection

61 and the duct 62 through the check valve 63 back
into the reservoir 64. The oil supplied from the pump
14 is fed through the duct 15, the annular channel 186,
the passage 29, the annular channel 39, the passaze
31, the annular channel 32, the drillings 33: the annular
space 44 in the piston, the drillings 43, the annular
channel 42 and the duct 41 into the cylindrical space
40 and acts upon the piston surface 12, so returning the
ram .3 by means of the piston rod 39. The oil thus
displaced from the cylindrical space 38 returns to the
reservoir 64 by way of the duct 37, the annular chan-
nel 36, the drillings 35, the :annular space 34 .in the
piston, the drillings 111, the annular channel 112, the
passage 113, the annular channe] 114, the passage 115,
the annular channel 116, the drillings 117, the annular
space 118 in the piston, the -drillings 119, the annular
channez] 128, the passage 121, the annular channel 122,
the two drillings 123, the annular space 58, the drillings
59, the annular channel 60, the connection 61 and the
duct 62 against the pressure of the check valve 63.
The cushion of oil located behind the throttle piston
69 in the piston space 70 at the beginning of the con-
trol of the main control member 19, which cannot escape
through the check valve 82, flows back to the reservoir
64, after the drilling 84 is freed by the annular channel
124 through the drillings 88, the annular channel 87, the
drillings 86, the lon_gltudmal drilling 85, the drillings 84,
the annular channel 124 and the drilling 125. The piston

69 is pushed back by the return. pressure which acts upon

the annular surface 44 against the pressure free p1ston

space 68 into its rest position shown, so that it remains

ineffective during the return stroke. Effectiveness is
not required, since during the return stroke no removal
of cuttings takes place and so screening .cannot occur.
Only an additional :loading and hence unnecessary heat-
ing of the driving -oil would be connected with throttling.

Figure 3 shows the control position for the advance
of the ram in the stage II, smoothing off. The rear
piston side 11 is fully acted upon by the oil, whereas the
oil displaced from the forward cylindrical space 40 1is
fed by the control to the rear .cylindrical space 38 in
addition to the o1l supplied from the pump 14. Operation

is as follows:

‘The rotary member 13 is moved in the longitudinal di-

rection into the position shown. The advancing member
2 moves from the downward end position.shown in Fig. 2
to the upper end position shown in Fig. 3 and hence pre-
vents the o1l discharging from the rear cylindrical space
38 from returning to the drillings 117, so that the ram
can no IOnger run rearwardly. The oil supplied from

40 and presses upon the piston surface 12. Since oil
can no longer flow from the rear cylindrical space, an
increase in pressure occurs in the hydraulic circuit. This
pressure advances from the pump 14 to the duct 15
through the annular channel 16 and into the cylindrical
space 28 in the way described in connection with Fig. 1
and moves the main control member 10 into the upper
position shown. The oil further supplied from the
pump 14 moves the ram 3 forward in the way already
described. The oil discharging from the forward cylin-
drical space 40 returns to the circuit through the duct
41, the annular channel 42, the drillings 45, the annular
channel 46, the passage 47, the annular channel 48, the
passage 49, the annular channel 50, the drillings 51,

the
pump 14 is agam led into the forward cylindrical space
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6

and the bushing borings 128 and, ‘together ‘with the

oil supplied from the pump 14, is conducted in the
way already described in conuaection with the advance in

planing off into the cylindrical space 38. Since in this
operation the same liquid pressure prevails in both cylin-
drical spaces 38 and 40, the pressure can only be effec-
tive -on the surface difference of the piston surface 11

minus the piston surface 12. This effective cross-sec-
In
this operation, a higher ram velocity at one part of the
effective cutting pressure is dispensed with. This is
directly feasible since with increased cutting velocities sub-
stantially thinner -cuttings can be planed off. In this
operative stage, no throttling of the liquid returning from
the cylindrical space 48 to the drilling 45 by the piston

69 takes place, since-the pressure in the piston space 68

1s approximately as large as in the piston space 44, so

that the pIStOIl 69 -cannot move down since the piston

surface 44 is greater -than the piston surface 68. Throt-
tling 1s also not- necessary, since as explained above a

counter-pressure is present and in this opemtlon II,

oily thin cuttings-are planed off, so that screening does

not occur, as was proved by tests.

Figure 4 shows ‘the control position for the return
of the ram in the operation II, smoothing off. The for-
ward piston side 12 is fully subject to pressure, whereas
the oil displaced from the rear piston side 11 from the
cylindrical space 38 returns to the reservoir ‘64 -and

‘proceeds exactly as described above in connection with

the planing off return stroke, except that the middle rotary

member 13 18 ‘moved longitudinally - into the “position

shown.
In Fig. 5, the additiondl valve is 111ustrated which can

be included in an existing hydraulic-control device. "This
additional valve consists of ‘a housing 129 with a cylin~
drical space which is surrounded by a bushing 138. A
piston 131 is slidably mounted in the cylindrical space.
This piston has two grooves of different cross-sections,
whereby a circular end face 132 and an annular pressure
surface 133 are formed at one side of the piston. The
groove in the piston of smaller diameter is gnided in a
bushing 134 suited to this diameter. The ‘end :abutting -
the housing wall of the bushing is closed off. Dirt-catch-
ing grooves 135 are arranged on the circumference of the
Sealing of the piston in-the cylindrical bushing
is effected by packing. A member 136 movable in a
guide 137 is arranged by the cylinder for the piston 131.
Connecting channels 138, 139 and 140 to the separate
pressure surfaces of the piston 131 open into this guide.
The member 136 has a reduced portion 141 -in its middle
section which is so arranged that it connects the channel
£39 with a discharge opening 142, when the member 134
15 disposed in its left-hand end pesition.

The additicnal valve is so arranged that the .connec-
tion cpenings 143 and 144 lie in the pressure medium duct
by which the oil is supplied to the operating cylinder on

eturn of the ram. In this case, which is also illustrated
in the drawings, the piston 131 is forced into its left-
hand end position. The connection 145 entering ‘the
cylindrical region in front of the step-like pressure surface
133, which is closed by a check valve 146, communicates
with the discharge tube of the control device, for  ex-

‘ample the tube 62 shown in Figs. 1 to 4. Supply to the

cylindrical space above the piston surface 132 takes place
through the connection nnion 147. A duct is connected

- to this union which feeds the oil supplied from the- pump

70

the annular space 52 in the piston, the drillings 53, the

annular channel §4, the passage 55, the annular channel
.56, the two drillings 57, the annular space 126, the grooves

75

on advance,

On advance in planing off, oil is .forced ,through the
connecticn 147 to the guide of the member 136 and shifts
the member to the righi. This cil thus flows through
the channel 138 into the cylindrical space above the

piston surface 132 and urges the piston 131 to the right.

The cylindrical space above the annular piston:surface 133

hence enlarges and oil discharging from: the operating cyl-
inder, which is under a certain counterpressure due :for
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example to the location of the counterpressure valve,
flows into this cylindrical space by overcoming the check
valve 146. The piston 131 is still subject to the oil
flowing in through the opening 143 and discharging
through the connection 144, which flows from the operat-
ing cylinder into the reservoir. Since the side of the pis-
ton 131 facing the connection 143 is larger than the pres-
sure side 132, which is subject to the oil supplied from
the pump, the piston 131 stands in a posmon in which
one forward edge of the connectmg opening between the
connections 143 and 144 is partly covered and hence
throttled. If fluctuations of the cutting pressure now
occur, these fluctuations do not lead to alteration of
the throttle position, since the piston 131 cannot return
since the pressure cushion established behind the pres-
sure surface 133 cannot discharge due to the arrangement
of the check valve 146.

The additional valve is only returned to the position
shown in Fig. 5 after setting the operating piston. Since
the oil supplied from the pump flows through the connec-
tions 144 and 143 and the connection 147 communicates

with the oil discharging to the reservoir, the control mem-

ber 136 is forced to the left. The reduced portion 141
opens the cylindrical space above the pressure surface 133

to the discharge line 142, so that the piston 131 can also :

be moved to the left.

What I claim 1is:

1. A hydrauhc control for planing machine carriages
comprising a double-action operating cylmder and piston
means for moving to and fro the carrlage of the planing
machine, pilot valve means governed in dependence upon
the operative movement of said carriage by abutment
means, a main reversing valve means for directing pres-
sure fluid to one of the piston sides of said operating
piston, a bypass valve means for establishing a hydraulic

circuit and discharging the hydraulic fluid into a reser-

voir, means for creating a counterpressure acting upon
the other side of said operating piston and means regu-
latlng said counterpressure means throughout the work-
ing movement of the carriage commensurate with the
maximum fluid pressure exerted on the first side of said
operating piston.

2. A hydrauhc control for planing machines carriages
comprising a double-action operating cylinder and piston

means for moving to and fro the carriage of the planing -

machine, pilot valve means governed in dependence upon
the operative movement of said carriage by abutment
means, a main reversing valve means for directing pres-
sure fluid to one of the piston sides of said operating

piston, a by-pass valve means for establishing a hydraulic °

circuit and discharging the oil into a reservolr, and means
for creating a counter-pressure throughout the working
movement of the carriage acting upon the other piston
side, in a definite ratio to the maximum pressure acting

upon the first mentioned piston side and proportiona] to °

the cutting force.

3. A hydraulic control for planing machines carriages
comprising a double-action operating cylinder and piston
means for moving to and fro the carriage of the planing
machine, pilot valve means governed in dependence upon
the operative movement of said carriage by abutment
means, a main reversing valve means for directing pres-
sure fluid to one of the piston sides of said operating
piston, a by-pass valve means for establishing a hydraulic
circuit and discharging the oil into a reservoir, means
for creating a backpressure acting upon the other piston
side, means controlling said backpressure creating means
whereby said backpressure means is rendered effective to

increase the resistance to flow within the discharge con-
-~ nection of said cylinder on an increase in pressure in the
supply connection of said cylinder and to thereby in-
crease the backpressure in proportion to the increase In
resistance to movement of said reciprocated carriage by
which the increase in pressure in the supply connection
‘was occasioned, and a hydraulic lock means efiective to
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prevent movement of the backpressure means to decrease
the resistance to flow in said discharge connection, upon
a decrease from the maximum pressure of the supply
connection.

4. A hydrauhc control for planing machines carriages
comprising a double-action operating cyllnder and piston
means for moving to and fro the camage of the planing
machine, pilot valve means governed in dependence upon
the operatwe movement of said carriage by abutment
means, a main reversing valve means for directing pres-
sure fluid to one of the piston sides of said operating
piston, a by-pass valve means for establishing a hydraulim,
circuit and discharging the oil into a reservoir, means
for creating a backpressure acting upon the other piston
side, means controlling said backpressure creating means
whareby said backpressure means is rendered effective to
increase the resistance to flow within the d1scharge con-
nection of said cylinder on an increase in pressure in the
supply connection of said cylinder and to thereby in-
crease the backpressure in proportion to the increase in
resistance to movement of said reciprocated carriage by
which the increase in pressure in the supply connection
was occasioned, and a hydraulic lock means effective to
prevent movement of the backpressure means to decrease
the resistance to flow in said discharge connection, upon
a decrease from the maximum pressure of the supply
connection, said control means movably arranged on the
main reversing valve means and having three mutually
sealed pressure surfaces which are subject to the action
of the pressure fluid.

5. A hydraulic control for planing machines carriages
comprising a double-action operating cylinder and piston
means for moving to and fro the carriage of the planing
machine, pilot valve means governed in dependence upon
the operative movement of said carriage by abutment
means, a main reversing valve means for directing pres-
sure fluid to one of the piston sides of said operating
piston, a by-pass valve means for establishing a hydraulic
circuit and discharging the oil into a reservoir, means
for creating a backpressure acting upon the other piston
side, means controlling said backpressure creating means
whereby said backpressure means is rendered effective
to increase the resistance to flow within the discharge
connection of said cylinder on an increase in pressure In
the supply connection of said cylinder and to thereby
increase the backpressure in proportion to the increase
in resistance to movement of said reciprocated carriage
by which the increase in pressure in the supply connec-
tion was occasioned, and a hydraulic lock means effective

- to prevent movement of the backpressure means to de-

crease the resistance to flow in said discharge connection
upon a decrease from the maximum pressure of the
supply connection, said control means movably arranged
on the main reversing valve means having three mutual-
ly sealed pressure surfaces which are subject to the
action of the pressure fluid, said control means being

- constructed as a piston surrounding the main reversing

valve means, one end face of said control piston being
provided with a throttle section and being movable into
the path of the exhaust fluid displaced by the operating
piston, the other end face of said control piston being
staggered in step fashion, the distance between said steps
being greater than the movement of the piston, and the
surface lying between said steps being arranged for re-
celving sealing means.

6. A hydraulic control for planing machines carriages
comprising a double-action operating cylinder and pis-
ton means for moving to and fro the carriage of the
planing machine, pilot valve means governed in depend-
ence upon the operative movement of said carriage by
abutment means, a main reversing valve means for di-
recting pressure fluid to one of the piston sides of said
operating piston, a bypass valve means for establishing
a hydraulic circuit and discharging the oil into a res-
ervoir, means for creating a backpressure acting upon
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‘the ‘other piston side, means controlling said ‘backpressnre
-Creating means wheréby said backpressure means ‘is ‘Tén-
dered effective ‘to increase ti:2 resistance to flow within
discharge -connection of said cylinder on an Increase in

pressure in the supply connection of said cylinder and to -

thereby ‘increase the backpressure ‘in proportion to the
increase ‘in resistance to movement of said reciprocated
carriage by which the increase in pressure in the supply
connection was occasioned, and a hydraulic lock means
effective to prevent movement of the backpressure means
to:decrease the resistance to flow in said discharge con-
nection, upon a-decrease from the maximum pressure of
the supply connection said control ‘means movably ar-
ranged ‘on the main reversing valve means having three
‘mutually sealed pressure surfaces which are subject to
the action of the pressure fluid, said control means being
‘constructed -as -a -piston surrounding the main reversing
valve means, one end face of said control piston being
provided ‘with -a -throttle section .and being ‘movable ‘into
the path of the -exhaust fluid displaced by the operating
piston, the other end face of said control piston being
Staggered in step fashion, the distance between said steps
being greater than the movement of the piston, and ‘the
surface lying between said steps being arranged for re-
~celving sealing means, the control piston pressure Sur-
- faces forming the steps having different sizes, the smaller
one of said surfaces is acted upon by the pressure fluid,
-and the larger surface of the other piston face is com-
municating by way of a check valve with the fuid dis-
charging from the operating cylinder.

7. The invention as claimed in claim 6, characterized
in that the ducts to the smaller surface being formed by
channels running through the main reversing valve
Jmeans. | |

8. A hydraulic control for planing machines carriages

comprising a double-action operating cylinder and piston
means for moving to and fro the carriage of the planing
machine, pilot valve means governed in dependence upon
the operative movement of said carriage by abutment
means, a main reversing valve means for directing pres-
sure fluid to one of the piston sides of said operating
piston, a bypass valve means for establishing a hydraulic
circuit and discharging the oil into a reservoir, means for
creating a backpressure acting upon the other piston side,
means controlling said backpressure creating means
whereby said backpressure means is rendered effective
to increase the resistance to flow within the discharge
connection of said cylinder on an increase in pressure
in the supply connection of said cylinder and to thereby
increase the backpressure in proportion to the increase
in resistance to movement of said reciprocated carriage
by which the increase in pressure in the supply connec-
~tion was occasioned, and a hydraulic lock means effec-
tive to prevent movement of the backpressure means to
decrease the resistance to flow in said discharge con-
nection upon a decrease from the maximum pressure of
the supply connection, valve means within the discharg-
ing duct to create a slight counterpressure for the fluid
being discharged to said reservoir.

9. A hydraulic control for planting machines carriages

comprising a double-action operating cylinder and piston
means for moving to and fro the carriage of the planing
machine, pilot valve means governed in dependence upon
the operative movement of said carriage by abutment
means, a main reversing valve means for directing pres-
sure fluid to one of the piston sides of said operating pis-
ton, a bypass valve means for establishing a hydraulic cir-

cuit and discharging the oil into a reservoir, means for

creating a backpressure acting upon the other piston
side, means controlling said backpressure creating means
whereby said backpressure means is rendered effective to
increase the resistance to flow within the discharge con-
nection of said cylinder on an increase in pressure in
the supply connection of said cylinder and to thereby
increase the backpressure in proportion to the increase
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in ‘resistance ‘to movement -of -said reciprocated carriage

by ‘which ‘the increase in pressure in the supply connec-

tion was occasioned, and a hydraulic lock means elfec-
‘tive to prevent movement of the backpressure means to

decrease the resistance to flow in said discharge connec-
tion upon a decrease from the maximum pressure of the

supply connection and an additional valve for ‘the hy-

draulic lock means installed in the duct to the operating
cylinder, through which the fluid is being displaced on
working ‘movement of the carriage. | |

10. A hydraulic control for planing machines carriages
comprising a double-action operating cylinder and piston

‘means for moving to and fro the carriage of the planing
‘machine, -pilot ‘valve means governed in dependence

upon the operative movement of said carriage by abut-

ment means, a main reversing valve means for directing

pressure fluid to one of the piston-sides of said operating

piston, a bypass valve means for establishing the hy-

- draulic circuit and -discharging an oil into a reservoir,
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means for creating-a backpressure acting upon the other
piston -side, means controlling said backpressure creating
means -whereby said backpressure means 1is ‘rendered
effective to increase the resistance ‘to flow within the dis-

charge:connection of said cylinder on an increase in pres-

sure in -the supply ‘connection ‘of said cylinder and to
thereby increase the backpressure in proportion to the
Increase in resistance to movement of said reciprocated
carriage by which the increase in pressure in the supply
connection was -occasioned, and a hydraulic lock means

effective to prevent movement of the backpressure means

to decrease the resistance to flow in said discharge con-
nection, upon a decrease from the maximum pressure of

the supply connection an additional valve controlling

said hydraulic lock means installed in the duct to the

operating cylinder, -through which the fluid is being dis-

placed on the working ‘movement of the carriage, said
additional valve operated by a piston capable of moving

In a housing, one end of which being staggered in step
fashion and having two pressure surfaces.

11. A hydraulic control for planing machines carriages
comprising a double-action operating cylinder and piston
means for moving to and fro the carriage of the planing
machine, pilot valve means governed in dependence upon
the operative movement of said carriage by abutment
means, a4 main reversing valve means for directing pres-
sure fluid to one of the piston sides of said operating
piston, a bypass valve means for establishing the hydraulic
circuit and discharging the oil into a reservoir, means
for creating a backpressure acting upon the other piston
side, means controlling said backpressure creating means
whereby said backpressure means is rendered effective
to increase the resistance to flow within the discharge con-
nection of said cylinder on an increase in pressure in the
supply connection of said cylinder and to thereby increase
the backpressure in proportion to the increase in resist-
ance to movement of said reciprocated carriage by which
the increase in pressure in the supply connection was
occasioned, and a hydraulic lock means effective to pre-
vent movement of the backpressure means to decrease the
resistance to flow in said discharge connection upon a-
decrease from the maximum pressure of the supply con-
nection, the increase in pressure occurring in the control
of the main reversing valve means due to shutting off
of the return flow of the displaced fluid with the simul-
taneously maintained supply of pressurized fluid into the
operating cylinder on movement of the main reversing
valve means acting at the same time upon the backpressure
means, - -

12. A hydraulic control for planing machine carriages
comprising a double-action operating cylinder and piston
means for moving to and fro the carriage of the planing
machine, pilot valve means governed in dependence upon
the operative movement of said carriage by abutment
means, a main reversing valve means for directing pres-

sure fluid to one of the piston sides of said operating




2,849,086

11

piston, a bypass valve means for establishing a hydraulic
circuit and discharging the hydraulic fluid into a reservoir,
means for creating a counterpressure acting upon the other
side of said operating piston and control means regulating
said counterpressure creating means for each working
movement of the carriage commensurate with the maxi-
mum fluid pressure produced by resistance to the carriage
working movement. |

13. A hydraulic control for planing machines carriages
comprising a double-action operating cylinder and piston
means for moving to and fro the carriage of the planing
machine, pilot valve means governed in dependence upon
the operative movement of said carriage by abutment
means, a main reversing valve means for directing pres-
sure fluid to one of the piston sides of said operating pis-
ton, a bypass valve means for establishing a hydraulic
circuit and discharging the oil into a reservoir, means
for creating a counterpressure acting upon the other piston
side, said counterpressure being automatically adjusted in
dependence upon the maximum pressure resisting car-
riage movement and only during the working movement
of the carriage, the counterpressure being produced by the
establishment of a hydraulic circuit from the two sides
of the operating piston, pressure fiuid being introduced
into said hydraulic circuit, the fluid displaced from one
piston side of the operating piston being led fo the pres-
sure fluid to the other piston side, the size of the counter-
pressure produced at the operating piston depending upon
the difference of the effective piston areas of the sides
of said operating piston.

14. In a planing machine a reciprocating carriage hav-
ing a working and a return stroke, hydraulic actuating
mechanism therefor including a c¢ylinder and a piston, a
supply of fluid under pressure, a supply connection from
said fluid supply to one end of said cylinder for a work-
ing stroke, a corresponding exhaust connection for the
other end of said cylinder during said working stroke, a
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main reversing valve inter-connecting said connections

with said fluid supply for interchanging said supply and
‘exhaust connections during said return stroke, a hydraulic

pilot valve means for actuating said main reversing valve,
said pilot valve means being governed in dependence upon
the operative movement of said carriage, a port in said
exhaust connection, a backpressure control valve for said
port, means normally moving said backpressure control
valve toward port-opening position, means to direct fluid
under pressure from said supply connection against said
backpressure control valve in a valve-closing direction,
said backpressure control valve being thereby rendered

‘effective to cover increased area of said port in said ex-

haust connection on an increase in pressure in said supply
connection, and to thereby increase the backpressure In
said exhaust connection in proportion to the increase
in resistance to movement of said reciprocated carriage
by which the increase in pressure in the supply connection
was occasioned, and a hydraulic lock means for preventing
backpressure control valve movement in valve opening
direction, and additional valve means actuated by the
control movements of said main reversing valve to ren-
der effective said lock means only during said working
stroke.
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