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ABSTRACT OF THE DISCLOSURE 
A hydraulic feed system including a pair of pistons and 

cylinders so arranged that as the pistons are moved to 
gether, the liquid volume increases in one cylinder and 
decreases in the other; a pair of feed conduits carrying 
liquid to and from the cylinders; and valve means inter 
connecting the cylinders and the conduits and which means 
can be operated to change the movement speed of the 
pistons without changing the liquid flow speed in one of 
the conduits. 

lamaegasaasai 

This invention relates to hydraulic fed systems particu 
larly for use in machine tools for traversing various parts 
thereof. 

According to the invention an hydraulic feed system 
includes a pair of cylinders, a pair of pistons slidable in 
the cylinders respectively and interconnected externally 
of the cylinders, the pistons and cylinders being so ar 
ranged that as the pistons are moved together the volume 
of liquid in one cylinder is increased and the volume of 
liquid in the other cylinder is decreased, a pair of feed 
conduits for carrying liquid to and from the cylinders 
and valve means which so interconnect the cylinders with 
said conduits that the valve means can be operated to 
change the speed of movement of the pistons without 
changing the speed of liquid flow in one of said conduits. 

Reference will now be made to the accompanying draw 
ings in which FIGURE 1 is a diagrammatic plan view 
illustrating the manner in which two examples of the in 
vention are applied to an automatic lathe and FIGURE 
2 is an hydraulic circuit diagram of the arrangement 
shown in FIGURE 1. 

Referring to FIGURE 1, in the lathe shown there is a 
bed 10 carrying a turret rest which can be adjusted along 
the bed and affixed thereto. 
On the turret rest a turret slide saddle 1 is slidable. 

Mounted on this slide 11 is an indexable turret 12 aligned 
with the headstock spindle 13. The turret slide 11 is mov 
able along the bed 10 by means of a pair of hydraulic 
cylinder units 14, 15, secured to the turret rest and hav 
ing piston rods 6, 7, attached to an end member 18 
of the slide 11. 
There is also provided an intermediate saddle 19 which 

can be adjusted along the bed 10 and locked in position. 
This saddle 19 is provided with a cross-slide 20 mounted 
for motion in a direction perpendicular to bed 10. Move 
ment of the cross-slide 20 is effected by means of a pair 
of hydraulic cylinder units 21, 22 Secured to saddle 19 
and having piston rods 23, 24 attached to cross-slide 20. 

Turning now to FIGURE 2 it will be observed that 
the cylinders 25, 26 of units 14, 15 are of equal bore 
and the piston rods 16, 17 are of equal diameter. Further 
more, the two cylinders 25, 26 are parallel and the rods 
16, 17 project in the same direction. Cylinder unit 14 
has, however, a dummy piston rod 27 of greater cross 
sectional area than rod 16 projecting from the opposite 
end of its cylinder 25. Cylinder 25 has a port 28 at the 
end from which the dummy piston rod 27 projects and a 
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port 29 at the other end. The ends of cylinder 26 have 
ports 30, 31, of which port 3 is at the end from which 
piston rod 17 projects. 

Pressurised liquid for cylinder units 14 and 5 is sup 
plied via a pipeline 32 and liquid expelled from three 
units is led to drain via speed control devices 33. Speed 
control may be effected through the intermediary of a 
plurality of flow restriction which can be selected by the 
operation of suitable valve gear. Line 32 and devices 33 
are connected respectively to two ports 35, 36 of a re 
versing valve 34. The other two ports 37, 38 of this valve 
are arranged so that with the valve in one position ports 
35 and 37 intercommunicate as do ports 36 and 38. In the 
other position port 36 communicates with port 37 and 
port 35 communicates with port 38. 

Port 37 is connected via feed conduit 37a to port 30 
of cylinder unit 15 and port 38 is connected via feed con 
duit 38a to port 29 of cylinder unit 14. Port 28 of unit 
14 is connected to port 40 of a three-way valve 39. Valve 
39 also has ports 41, 42 connected respectively to conduits 
37a and 38a and arranged so that in one position of valve 
39 port 40 is connected to port 41 and in the other posi 
tion to port 42. Port 31 of unit 15 is connected to port 
44 of a similar three way valve 43 which also has ports 
45, 46 connected respectively to conduits 37a and 36.a. 
The circuits associated with cylinder units 2 and 22 

are in principle similar to those described above. In this 
instance, however, cylinder unit 2 is of larger bore than 
unit 22, the latter being single acting. The piston rods 
23, 24 project in the same direction as before. Cylinder 
unit 2 has ports 47, 48 at opposite ends the former being 
at the end from which rod 23 projects. Unit 22 being 
single acting, has a single port 49 at the end from which 
rod 24 projects. 

Ports 48, 49 are connected via conduits 51a, 52a re 
spectively to ports 51, 52 of reversing valve 50 like valve 
34. Valve 50 also has ports 53 and 54 connected to a 
supply line 55 and through speed control devices 56 to 
drain respectively. Port 47 is connected to port 58 of 
a three way valve 57 which also has ports 59, 60 con 
nected respectively to conduits 51a, 52a. 
The supply of liquid to line 55 is taken from a first 

pump 6 at a pressure determined by pressure regulating 
valve 62 and under the control of valves 63, 64. The sup 
ply line 32 is taken from a second pump 65 at a pressure 
determined by regulator 66 and under the control of valve 
67. Line 32 can also receive liquid from pump 61 via 
valves 63 and 70 in series. Valve 63 is a three way valve 
which connects pump 61 either to line 55 or to valve 70. 
Valve 64 is a stop valve which when opened connects 
line 55 to drain. Valve 67 is a three way valve for con 
necting line 32 either to pump 65 or to drain, whilst valve 
70 is a three way valve which connects the line from valve 
63 either to line 32 or to drain. 

All the valves mentioned herein are pneumatically op 
erated under the control of an automatic programming 
System. 

In the condition shown both lines 32 and 55 are con 
nected to drain. For normal operation of the turret slide 
11, therefore, valve 67 is operated to connect line 32 to 
pump 65. Line 32 thus becomes connected to port 29 of 
unit 14 and to port 3 of unit 15. Since ports 28 and 30 
are connected through devices 33 to drain, the slide 11 is 
moved to the left in FIGURE 1. The rate at which liquid 
is expelled is limited by the selection of devices 33 and 
known means are provided to ensure that this rate is con 
stant for a given selection and independent of the load 
resisting sliding motion of slide 1. 

If valves 39 and 43 are now operated line 32 will be 
come connected to ports 28 and 29 of unit 14 whereas 
both ports 30 and 31 of unit 15 will be connected to de 
vices 33. Since the dummy piston rod 27 is of larger cross 
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sectional area than rod 16there is a net force on the pis 
ton of unit 14 to displace it to the left. Liquid from port 
28 enters port 29 with liquid from the pump. In the case 
of unit 15 some of the liquid displaced from port 30 is 
drawn into port 3 so that the amount of liquid displaced 
into devices 33 for a given movement of the slide 1 is 
considerably lower than when ports 28 and 30 alone were 
connected to devices 33. Since the rate of flow through de 
vices 33 is kept constant for a selected setting it will be 
appreciated that changing over valves 39, 43 as described 
results in a considerable increase in the speed of motion 
of the slide 11. 

Operation of reversing valve 34 results in the slide 11 
being moved to the right. The arrangement of the con 
trols 33 will preferably be such that a range of speeds are 
available which range is supplemented by coarse/fine vari 
ation available by operation of valves 39, 43. 
Under some circumstances--for example when the slide 

11 is completing a stroke to the right and it is desired 
to use the saddle motion to index the turret 12 it may be 
found that insufficient force is available in a coarse feed 
rate, whereas the indexing would be too slow and there 
fore waste time, at a fine feed rate. It will be appreci 
ated, however, that if valves 34 and 39 are changed over 
from the position shown whilst valve 43 is left unchanged, 
ports 28, 29 and 31 will be connected through devices 33 
to drain whilst port 30 is connected to pump 65. Under 
these conditions the amount of liquid required to move 
the slide 11 at the desired high speed is obtained by 
operating valve 70, thus augmenting the Supply with liq 
uid from pump 6. Similarly rapid cutting feeds faster 
than the normal range of fine feeds can be obtained. 
When it is desired to move the cross slide valves 63 

and 64 are operated. In the condition shown pressurised 
liquid is supplied to port 48 only, ports 47 and 49 being 
connected to drain via the devices 56. The cross-slide 20 
is, therefore slid downwardly as seen in FIGURE 1. If 
now valve 57 is operated port 47 will also be connected 
to line 55. Since both sides of the piston of unit 21 
will be subject to high pressure the presence of piston rod 
23 on one side will cause the cross slide 20 to be moved 
downward with liquid spilling from port 47 into port 
48. The only liquid passing through devices 56 will be 
that expelled from port 49 so that, once again, a coarser 
rate of feed is established. 

Having thus described our invention what we claim 
as new and desire to secure by Letters Patent is: 

1. An hydraulic feed system including a pair of cylin 
ders, a pair of pistons slidable in the cylinders respec 
tively and interconnected externally of the cylinders, the 
pistons and cylinders being so arranged that as the pis 
tons are moved together the volume of liquid in one 
cylinder is increased and the volume of liquid in the other 
cylinder is decreased, a pair of feed conduits for carrying 
liquid to and from the cylinders and valve means which so 
interconnect the cylinders with said conduits that the valve 
means can be operated to change the speed of movement 
of the pistons without changing the speed of liquid flow 
in one of said conduits. 

2. An hydraulic feed system as claimed in claim 1 in 
which the two cylinders are parallel and have intercon 
nected piston rods projecting in the same direction there 
from. 

3. An hydraulic feed system as claimed in claim 2 in 
which one of the piston and cylinder units is single acting 
and has a single port at the end at which its piston rod 
projects, said port and a port at the opposite of the other 
cylinder being connected to said conduits respectively 
and said valve means comprising a valve adapted to con 
nect a port at the end of said other cylinder from which 
the piston rod projects to either conduit. 

4. An hydraulic feed system as claimed in claim 2 in 
which one cylinder has a dummy piston rod projecting 
from the end thereof opposite the end from which the 
piston rod proper projects and in which each cylinder has 
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4. 
ports at both ends, the ports at the end of said one cylin 
der at which the piston rod proper projects and at the 
opposite end of the other cylinder being connected to the 
two conduits respectively and the other two ports being 
connected respectively to a pair of valves whereby each 
of said other two ports can be connected to either of 
said conduits. 

5. An automatic lathe of the type described including a 
bed, an adjustable turret rest on the bed, a turret slide 
movable along the bed and an hydraulic feed System for 
moving the turret slide along the bed, said hydraulic 
feed system comprising first and second parallel identical 
cylinders attached to the turret rest, first and second 
pistons slidable in said cylinders respectively, first and 
second piston rods projecting in the same direction from 
the cylinders respectively and attached to the turret slide, 
a dummy piston rod on said first piston of cross-sectional 
area greater than that of the first piston rod and project 
ing from that end of the first cylinder which is remote from 
the end thereof from which said first piston rod projects, 
a source of pressurised fluid, a reservoir, selectively oper 
able speed control devices controlling the flow of fluid to 
the reservoir, first and second conduits connectible to the 
source and to said speed control devices, said first conduit 
being a first valve for connecting the first conduit to the 
end of the first cylinder from which the dummy piston rod 
projects when said first valve is in a first condition and 
for connecting said second conduit to the end of the first 
cylinder from which the dummy piston rod projects when 
the first valve is in a second condition, said second con 
duit being permanently connected to the end of the first 
cylinder from which the first piston rod projects, and a 
second valve for connecting the second conduit to the 
end of the second cylinder from which the second piston 
rod projects when the second valve is in a first condition 
and for connecting the first conduit to said end of the 
second cylinder from which the second piston rod pro 
jects when the second valve is in a second condition, the 
other end of the second cylinder being permanently con 
nected to said first conduit, so as to enable different feed 
speeds to the turret slide to be obtained by changing the 
conditions of said first and second valves without alter 
ing the speed control devices. 

6. In an automatic lathe incorporating a bed, a sad 
dle adjustably mounted on said bed and a cross slide 
mounted on said saddle for motion in a direction perpen 
dicular to the length of said bed, an hydraulic feed sys 
tem for driving the cross-slide relative to the saddle, said 
hydraulic feed system comprising a double-acting cylin 
der mounted on the saddle, a first piston within said 
double-acting cylinder, a first piston attached to the first 
piston and projecting from one end of the double-acting 
cylinder, a single acting cylinder mounted on the saddle 
in parallel relationship with the first cylinder, said single 
acting cylinder being of lesser internal cross-sectional 
area than double-acting cylinder, a second piston slidable 
in the single acting cylinder, a second piston rod at 
tached to the second piston and projecting from the end 
of the single-acting cylinder adjacent the end of the double 
acting cylinder from which the first piston rod pro 
jects, said piston rods being connected to the cross-slide, 
a source of pressurised fluid, a reservoir, selectively op 
erable speed control devices controlling the flow of fluid 
to the reservoir, first and second conduits connectable 
to said source and said control devices, said first conduit 
being permanently connected to the end of the double 
acting cylinder opposite the end thereof from which said 
first piston rod projects, and said second conduit being 
permanently connected to the end of said single-acting 
piston and cylinder unit from which said second piston 
rod projects, and a valve means which connects said 
first conduit to the end of the double-acting cylinder 
from which the first piston rod projects when said valve 
means is in a first condition and which connects said sec 
ond conduit to the end of the double-acting cylinder 
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from which the first piston rod projects when said valve 
means is in a second condition. 

7. In an automatic lathe as claimed in claim 6 an ad 
justable turret rest on the bed, a turret slide movable 
along the bed, an indexible turret on said turret slide, fur 
ther hydraulic feed system for moving the turret slide 
along the bed, said further hydraulic feed system com 
prising third and fourth identical parallel cylinders at 
tached to the turret rest, third and fourth pistons slidable 
respectively in said cylinders, third and fourth piston rods 
secured to the third and fourth pistons respectively and 
projecting from the cylinders in the same direction, said 
piston rods being connected to the turret slide, a dummy 
piston rod on said third piston of cross-sectional area 
greater than that of the third piston rod and projecting 
from the end of the third cylinder remote from the end 
thereof from which the third piston rod projects, a fur 
ther source of pressurised fluid, further selectively oper 
able speed control devices controlling the flow of fluid 
to the reservoir, third and fourth conduits connectible to 
said further source and to said further speed control de 
vices, a first valve for connecting the third conduit to the 
end of said third cylinder from which the dummy piston 
rod projects when said first valve is in a first condition 
and for connecting the fourth conduit to the end of said 
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third cylinder from which the dummy piston rod pro 
jects when said first valve is in a second condition, said 
fourth conduit being permanently connected to the end 
of the third piston rod projection, a second valve for con 
necting the fourth conduit to the end of the fourth cylin 
der from which the fourth piston rod projects when the 
Second valve is in a first condition and for connecting 
the third conduit to the end of the fourth cylinder from 
which the fourth piston rod projects when the second 
valve is in a second condition, the other end of the fourth 
cylinder being permanently connected to the third con 
duit, and further valve means for connecting both sources 
of supply to the third conduit to provide sufficient power 
for rapid motion of the turret slide during turret indexing 
With the first valve in said second condition and the sec 
ond valve in said first condition. 
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