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-pump circuit
throughout and thus eliminate leakage in the cir-
~cuit,
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6 Claims.
1

“Phis.invention relates to feed mechanisms for

.machine tools, particularly grinding machines.

Tt relates more particularly-to the operation of
such mechanisms for that portion of a feed move-

-ment which occurs durinz the actual grinding op-
-ergtion.

These "feed movements are often as slow as
100005’ per-second. 'The accuracy of the grinding

-operation s therefcre dependent on a uniform
-gnd accuratsly controlled feed movement. In

order to-accomplish this, it is necessary to have

~a-uniform ‘delivery -of oil to the feed mechanism.

In previous feed mechanisms, two factors have

“interfered-with satisfactory operation of the feed
qnechanism: - (1) .variation 'in fluid delivery due
to wvariation of viscosity caused by changes in
temperature-of the fluid and (2) variation in fluid
-delivery idue ‘to variation of pressure in the sys-
tem. “Where a slow feed is required such as that

described above, the volume of fluid involved is
yery small. ‘Leakage through even close clear-

-ances between running. parts of a pump account

for.a large percentage of this volume.
Tt is, therefore, an object of this invention to

-overcome these obstacles and thus provide a feed
~mechanism which wi'l be.a decided improvement
-over apparatus now in use.

“It is -a. further object to provide a delivery of

-gilzto.the feed mechanism which will be less af-

fected by temperature or pressure in the-system.
Tt is 5 further object to provide -a differential
subjeet  to -wuniform pressure

‘A-further object is to provide a constant flow
of “fluid in said- circuit regardless of variation in

-viscosity-of the ‘fAuid . or fluctuations of pressure

required -to-operate the feed.
“The term “differential pumps” as used herein
means pumps differing slightly in output-and con-

nected iin series. so ‘that the:smaller pump pumps’

from.the larger to the extent of its capacity. The

-remaining fluid, which is-the difference in output
-of ‘the two pumps, is directed to the feed mech-

anism.
‘Figure 1 showsthe invention as-applied to con-

“trol of “the flow -of fluid-to one end of said cyl-

inder.

Figure 2 shows the invention as applied to the
control of the -exhaust fluid from one end of the
feed cylinder.

In Figure 1, fitid under pressure from & suitable

“tank or reservoir is supplied by pump 12 to-which

is connected a relief valve {i. Fldid under-pres-
sure from .said pump-passes through line 15 to
reversing valve 16 which in .fhe position shown

directs said fluid through line i1 .to the.rod.end
.of cylinder 18 to cause piston 18 .to move to the
‘left. ‘Exhaust fluid is discharged from. the.head

end of cylinder 18 through line 28, check valve
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21, reversing valve 16 and exhaust line 22. To
move piston §94n the opposite direction, valve 1§
is shifterd to the left to connect line 7 with ex-
haust. Tuid-from line 45 cannet pass through
line-28 because of check valve 21, -Fluid for mov-

<ing niston 8 to the right is supplied by pump 18

ot a pressure determined-by the setting of relief
valve {1 and at a rate determined by the capaci-
ties-of differential pumps P and P2.

- The-oubput of P! is slightly greater than that
of P2, Fluidfrom P passes through line 20 to the

-irilet side of P2. Fuid from P& passes through line

2t to the inlet side of Pt.

A balancing valve cousisting of valve piston 35
having -equal areas at opposite ends thereof is
slidably mounted in cylinder:35. -One end of said
ey'inder- is-connected through:line 37 to line 34.
The other end of said -eylinder is connected
through line 38 to line 20. Adjacent the end of
cylinder 8§ to which line 28 is connected is a dis-
charge passage §9 leading to line 28-and the head
end of eylinder {8. -Fluid under pressure is-sup-
plied to this metering pump circuit - from line 15
through line 44 to line 3.

-Tn operation, P2 pumys from Pl -to the extent of
its capacity. ‘The excess fluid passes through line
28 to shift valve 85 to uncover passage 38 and per-

it the flow of fluid to the head end of cylinder

ie.
Since the input of 1 and the cutput of P2 are

-connected together and to constant pressure and

sinece the output of ‘P and the intake of-P2 are
connected together and-to the.end of the balanc-
ing valve by line 38 which reflects the pressure of
the opposite end .of valve 36 which is connected
by line 37 to constant pressure line 31, the input

-and outoput of both pumps PI and P2 are all sub~

ject to equal pressure. The only difference in

.pressure anywhere in the circuit is that required

to cause flow of the oil. Leakage Irom pressure
drop with the variables encountered due to vary-
ing pressures and viscosities is -therefore mini-
mized. “With these variables reduced to & mini-
mum, the fluid supplied to the feed mechanism
is sukstantially the exact difference in output of
the two pumps. The result of this arrangement
1is to provide a:substantially uniform feed at ex~-
tremely slow speed.

~In Figure 2 the same elements are utilized, bub
the wcircuit is somewhat different. Fluid under
pressure is supplied by pump 18 through line 15

-to reversing valve I8 from which it is directed

through line 5O to the head end .of cylinder 18

“to cause piston {8 to move to the right. Exhaust

fluid from the rod end of cylinder {8 passes
through line Bl to the metering pump circuit.

The rate of fow of said exhaust fluid into the

~ metering pump circuit is the same as the dis-

¢harge from -said ecircuit through line 38, bal-
ancing valve 33 and exhaust passage 52,
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When valve {8 is shifted to the left, it directs
fluid under pressure from line. {5 through line 53,
check valve 54 and line §l to the rod end of cyl-
inder {8 to resst the feed mechanism by shifting
piston {8 to the left. At the same time fluid under
pressure from the same source enters the meter-
ing pump circuit through line 3! to replace the
fluid discharged from balancing valve 35.

Thus, the metering pump circuit may be ap-
plied as a unit to any feed mechanism either to
control the supply of fluid during the feed move-
ment or to control the exhaust during said feed
movement. In one case, the discharge from the
balancing valve is the fluid supplied for driving
the piston. In the other case, the rate of dis-
charge from the balancing valve to a sump deter~
mines the rate of exhaust from cylinder 18 during
the feed movement. In both cases, the metering
pump circuit is maintained under a constant pres-
sure through a connection with pump 16. Since
the cireuit is closed and maintained under con-
stant pressure, leakage ceases to be a eritical fac-
tor in its functioning. The balancing valve 35
permits a discharge of g fixed volume of fluid
under all conditicns, and thus variation in vis-
cosity has no effect on the delivery of fluid for
actuating the feed mechanism.

I claim:

1. A feed mechanism for a machine tool com-
prising a piston and cylinder, one of which is at-
tached to the part to be moved, a supply of fluid
under pressure for causing relative movement he-
tween said piston and eylinder including a revers-
ing valve for directing said fuid alternately to
opposite ends of said cylinder, means for con-
trolling the rate of said re'ative movement during
a feeding operation including differential mester-
ing pumps consected in a cireuit in which fluid
lines connect the outlet of each pump with the
inlet of the other, a connection between said cir-
cuit and said supply of fluid under pressure, a
balancing valve including a piston and cylinder
having equal areas at each end a connection from
one end of said valve to one of said lines, a con-
necticn from the other end of said valve to the
other line, and connections between szid balanc-
ing valye and one end of said feed cylinder for
conducting a vo'umne of fluid equal to the dif-
ferencs in cutput of said pumps.

2. A feed mechanism for a machine tool com-
brising a p'ston and cylinder, one of which is at-
tached to the part to hes moved, a supply of fAuid
under pressure for eausing relative movement be-
tween said piston and cylinder including a re-
versing valve for directing said fluid alternately
to opposite ends of said cylinder, means for con-
trolling the rate of said relative movement during
2. feeding operation including differential meter-
ing pumps connected in a cireuit in which fluid
lines connect the outlet of each pump with the
inlet of the other, a connsction from said circuit
to said fluid supply and to said feed cylinder, a
ba’ancing valve connected in parallel with said
pumps, and connections between said pumps and
one end of said feed cylinder including said bal-
ancing valve for controlling the flow of exhaust
fluid from said cylinder,

3. A feed meghanism for a machine tool com-
prising a piston and cylinder, one of which is
attached to the part to be moved, a supply of
fluid under pressure for causing relative move-
ment between said piston and cylinder including
a reversing valve for directing said fluid alter-
nately to opposite ends of said cylinder, means
for controiling the rate of said relative movement
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during a feeding operation including differential
metering pumps connected in g, circuit in which
fluid lines connect the outlet of each pump with
the end of the other, a connection from said cir-
cuit to said fluid supply and to said feed cylinder,
a balancing valve connected in parallel with said
rumps, and connections between said pumps and
one end of said feed cylinder including said bal-
ancing valve for directing fluid under pressure
to said cylinder.

4. A feed mechanism for a machine tool com-
prising a piston and cylinder, ode of which is at-
tached to the part to be moved, a supply of fuid
under pressure for causing relative movement be-
tween said piston and cylinder including a revers-
ing valve for directing said fluid alternately to
opposite ends of said cylinder, means for control-
ling the rate of said relative movement during
a feeding operation including differential meter-
ing pumps in a circuit in which fluid lines con-
nect the outblet of each pump with the inlet of
the other, s connection frem said cireuit to said
fiuid supply, a balancing valve connected in par-
allel with said pumps for maintaining a sub-
stantially uniform pressure in said circuit and for
discharging a volume of fluid equal to the difer-
ential output of said pumps and connections be-
tween said pump circuit and said feed cylinder.

5. A feed mechanism for a machine tool com-
prising a piston and cylinder, one of which is at-
tached to the part to be moved, a supply of fluid
under pressure for causing relative movement be-
tween said piston and cylinder, including a re-
versing valve for directing said fluid alternately
to opposite ends of said cylinder, means for con-
trolling the rate of said relative movement, during
a feeding operation including differential meter-

ing pumps connected in a circuit in which fluid.

lines connect the outlet of each pump with the in-
let of the other, a connection from said circuit
to said fluld supply and to said feed cylinder, a
ha'ancing valve in said circuit for maintaining
substantially equal pressures in all parts of said
circuit.

6. A feed mechanism for a machine tool com-
prising a piston and cylinder, one of which is at-
tached to the part to be moved, a supply of fluid
under pressure for causing relative movement be-
tween said piston and cylinder, including a re-
versing valve for directing- said fluid alternately
to opposite ends of said cylinder, means for con-
trolling the rate of said relative movement during
a feeding operation including differential meter-
ing pumps connected in a circuit in which fuid
lines connect the outlet of each pump with the in-
let of the other, a connection between said circuit
and said supply of fluid under pressure, a bal-
ancing valve connected in said circuit in parallel
with said pump for maintaining equal pressures in
said fluid lines, whereby the fluid from said fluid
supply is metered exactly in accordance with the
capacities of said differential pumps.
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