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PATENT OFFICE

BENJAMIN B8, T. BISHOP, OF

SHREWSBURY, AND

ERIC J. HIRVONEN, OF WORCES

MASSACHUSETTS, ASSIGNORS TO LELAND-GIFFORD COMPANY, A CORPORATION OF

- MASSACHUSETTS

. HYDRAULIC FEED ¥OR MACHINERY
Application filed April 28, 1929, Serial No. 357,532,

This invention relates to a hydraulic feed
for a battery of machines. .
The principal objects of the invention are
to provide a single feeding device for sup-
6 plying oil, water or other fluid for actuat-
Ing a number of machine units, as for ex-
ample, drills, which will be capable of sup-
plying sufficient motor fluid, when all the
machines are running, and will not supply
10 any excessive amount if only one or a small
number of machines have to be running at
any particular time; to provide improvgd
means for storing pressure, so to speak, in
a single cylinder for supplying it to a bat-
15 tery of machines in such a way as to accom-
plish the above mentioned result; to provide
such a system with means for taking care
of the exhaust pressure fluid from the high
pressure sides of the operating cylinders; to
20 provide an sccumulator for storing up oil
or other liquid under pressure for running
the machines with means for constantly ap-
plying pressure to that fluid and means
whereby, when a quantity of liquid is col-
%5 lected, the liquid will be circulated back
without pressure into the supply with no
necessity for stopping the pump which sup-
plies it so that a single pump can be used
for a number of machines and will take care
of all their needs under all circumstances,
and will not require constant attention; to
provide connections of such a nature that
in emergency all the machines can be stopped
simultaneously at whatever point they may
be at that time and can start up again from
those points without involving any compli-

30

cations or any uncertainty of each of the ma- -

chines completing its stroke and to provide
a mechanism for controlling the admission
and exhaust for the several individual ma-
chines with means whereby the control of
the power fluid is performed by the position
of the piston of each machine and whereby
each piston will automatically move forward
rapidly at first and then slowly for cutting,
reverse, and then stop at the end of the back
stroke or by which any other suitable change
in feed can be secured so that in some cases

40

45

50 two holes might be bored at a distance from h

each other with
or the like.

The invention also involves improvements
in the accumulator itself and its connections
with the several machines and operating
valves and improvements in the valve mech-
anism and operating - connections therefor
for each of the machines,

Other objects and advantages of the in-
vention will appear hereinafter.

Reference is to be had to the accompany-
ln% drawings in which s )

ig. 1is a diagrammatic view of the pip-
ing and the accumulator connected up with
a plurality of machines in accordance with
this invention; —

Fig. 2 is a view of one of the machines
showing the pipe and valves somewhat dia-
grammatically in neutral Pposition;

Fig. 8 is a similar view showing ‘the
tion of parts for fast approach;

Fig. 4 is a similar view showing slow feed
for the cutting stroke; :

Fig. 5 is a similar view showing the parts
in reversed position and illustrating another
way in which the controlling dogs or cams
can be set; ‘ :

Fig. 6 is a sectional view of the accumu-
lator, shown in Fig. 1, on enlarged scale;

-Fig. 7 is a transverse sectional view on
the line 7—7 of Fig. 6; :

a fast feed between them,

posi-

70

75

Fig. 8 is a sectional view on the line 8—8 .

of Fig, 6;

Fig. 9 is a view similar to Fig. 6 showing
the pistons in section also; ’

Fig. 10 is an outside
same; '

Fig. 11 is an inside end view of the same,
as indicated by the arrow 11 of Fig. 9;

Fig. 12 is a sectional view on the line
12—12 of Fig. 9, and T

Fig. 13 is a view similar to Fig. 9 show-
ing a modification.

This invention is designed to operate a

plurality of machines as for example, drills.
These drills are constructed in such a

10.
way that the tools are rotated by means, not
constituting a part of this invention, and
this invention is designed to move the drill
eads inwardly to perform drilling opera-

end view of the’
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- ferent units and will
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tions. This has been done hydraulically be-
fore but for a set of machines it has been
necessary to Provide separate means for sup-

plying the oil or water for operating each
machine..

1t will be understood that-these drills usu-

ally go in together so that a maximum sup-
ply of the fluid is required on the working
strokes, ordinarily, and yet it is not essential
that they keep together and it is one purpose
of this invention to provide a construction
whereby the drills can advance at different
times if desired or some of them can be mov-
ing in one direction and others in the oppo-
site direction. A special feature of this in-
vention is the provision of an accumulator
for the oil or other liquid for operating the
ceveral machines which will be capable of
the fluid under pressure neces-
sary and will accommodate itself to differ-
ences in the amount of fluid used by the dif-
be universal in opera-
tion, that is, capable of operating the ma-
chines in any desired way and of supplying
cufficient fluid for them 1f they all do their
cutting at the same time and yet will be suffi-
ciently flexible so that it will operate a sin-
gle unit b itself if desired and everything
will be taken care of. It is intended that
the pump for supplying the accumulator
with the pressure fluids shall operate all the
time and by this condition this pump can
be made much
sary to operate the same number of machines
if the accumulator feature were not used.
If any machine is stopped, or any number
of machines, anywhere in the stroke, it or
they can be started again from that point
and the stroke completed, without any at-
tention being paid to the single pump or to
any regulating means for the pressure. The
ressure on the motive fluid in the accumu-
ator is constant as the pressure in the pipe
14 is constant. .

The units which are shown in the form of
horizontal drills are illustrated in Figs. 2
to 5 as comprising certain elements which
will be described later but involving the use
of fluid pressure for actuating a piston and
moving the drill heads forward or back.
They are all connected with a single accu-
mulator 11 which includes a main cylinder
having two diameters and two pistons 12
and 13 therein rigidly connected together.
Constant pressure of compressed. air, steam
or other elastic fluid is introduced through a
piYe 14 so that
cylinders in accordance with the volume of
oil in the small cylinder, the pressure on the
piston 12 being constant. The pressure In
the small cylinder is provided by a rotary
pump 15 taking oil, water, or other liquid
out of the tank 16 and constantly operating.

The ports by which the oil is introduced
into the small cylinder through a pipe 17 are

smaller than would be neces--

; _oil from the pressure
the pistons will move in the

1,905,133

controlled by a valve 18 constantly pressed
forward by a spring 19. As the pump 15
operates constantly, it supplies the small
cylinder with the liquid, which, as will ap-
pear, is fed to the various cylinders of the
machine units and supplies all of them
through a pipe 20, Whenever the amount

of oil in the small cylinder increases too

much on account of the constant operation
of the pump, or the shutting down of some
of the machines, the piston 13 will be forced
back in the accumulator. Finally this will
expose the end of a by-pass 28 and the oil
will act against the end of the piston valve
18 and force it back against the spring an
allow the oil to flow back into the tank
through a pipe 21 thus providing constant
circulation without stopping or slowing
down the pump, the pump idling or circu-
lating oil under no pressure, so that there
is no working load on the pump motor. Oil
can be withdrawn at any time from the small
cylinder under the constant pressure given
by the large piston 12. When a sufficient
amount of oil has been withdrawn so that
the back side of the small piston 13 passes
beyond and uncovers the by-pass 28, the
pressure on_the end of the piston valve is
relieved and the spring 19 moves the valve
down, thereby admitting oil from the pump
to the small cylinder, to refill it.

This device is called an accumulator be-
cause, with a constantly operating pump, the
pressure of the oil in it is kept at a substan-
tially predetermined mark and it will sup-
ply oil for operating ‘the various tools, no
matter how many of them are at work or
how many of them are stopped, and it con-
tains means within it for keeping the pres-
sure substantially constant under the influ-
ence of the constantly acting pump. This
pump, on account of the above mentioned
conditions can be
has been possible with this system. The
pump requires no special attention because
it is run constantly as long as the machines
are being used. The pump is never slowed
down and never stopped and even if the ma-
chines should all be stopped it would not
be necessary to go to the trouble of stopping
the pump. . , .

" The oil is delivered from the small cylin-
der through the pipe 20 past a valve 29 and
into a plurality of supply pipes 22 which
feed the machines. The exhaust motive fluid
sides of the machines is
delivered through pipes 23 into a main 24
which delivers the oil to the tank 16. The
low pressure sides of the cylinders operating
the several machines are connected with the
pipe 25 through which the oil passes first
in one direction and then in@he other and
these outlets are connected with the pipes
93 through branches 26.

For the purpose of stopping the machine
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in case of emergency,
valve 33 is provided. N, ormally a pipe 82 is
connected with a pipe 34 through this valve
which drains the space-back of a piston 81
5 and leaves a spring operated valve 29 open
- 80 that the machine can operate. When the
valve 83 is pushed in and this connection is
closed, a second piston 35 on the valve 33
will open communication between a pipe 86
and the pipe 32. The pipe 36 is connected
with the high pressure when the machine is

an emergency sto

10

operating and consequently this full pres--

sure will be introduced through the pipe 82
behind the piston 31 and close-the valve 29,
This can be done because the pressure on the
other side of the valve 31 is merely that of
the spring,
pipe 24.
It will be seen therefore that at any time,
no matter what the position of the parts,
the emergency stop valve can be operated to
stop the entire machine. But even then the
pump 15 can be left running and by-pass
the accumulator and the accumulator will
be ready to start-into operation as soon as
the valve 29 is opened.

The pipes 22 and 28 enter a valve casing
40. TInto this casing extends a valve stem 41
having two valves 42 and 43 thereon located
at all times on opposite sides of the port
in_the valve casing which communicates

. with the inlet pipe 22. On one side of this
port and spaced from it a distance equal to
the length of the piston valve 42 is a port
communicating with a pipe or passage 44
‘which extends to a second valve casing 45,
This valve casing has in it a double piston
valve 46 pressed by a spring 47 and its mo-
tion backward limited by a pin 48 as usual.
This piston valve controls the pipe or pas-
sage 44 and the main inlet pipe or passage
49 to the high pressure side of a cylinder 50,
In this cylinder is a piston 51 operating a
piston rod 52 on which, or connected with
® which, is the drill head 53. All these ma-
chines, of course, are constructed alike,
~ From the other or low pressure side of the
cylinder 50 a pipe 54 communicates with the
valve casing 45 at one extreme end. Also
0 from the extreme end of the low pressure side
-of the cylinder 50 extends a pipe 25 which
has been mentioned and through which the
oil passes first in one direction and then the
other constituting the exhaust. This pipe
5 enters the casing 40 at a point to be con-
trolled by the piston valve 43 and will allow
the exhaust low pressure oil to flow into the
pipe 26 when the parts are in the position

18

20

shown in Figs. 3 and 4. There is a by-pass 41

-

55 controlled by an adjustable needle valve
- 58 which is closed and opened by the valve 43.
There is also a
the spring chamber behind the valve 46 and
having two entrances to the valve casing 40
' spaced apart as shown. The pipe 23 is con-

cams.
this side being open to the drain

ipe or passage 57 entering 3

nected with the casing 40 at the extreme loft
end so as to communicate with the passage 44
only in the reverse position shown in Fig. 5.

onnected with the piston rod 52 is a cam.

plate 60 reciprocating with it. This cam
plate in the form shown in F igs. 2, 8 and 4
has a simple set of cams thereon comprising
a slow feed or cutting stroke cam 61, a stop-
ping cam 62 and a reverse cam 63. Fig. 5
shows a slight modification in which & sec-
ond slow feed cutting cam 64 is employed
where there are two holes to be bored at one
stroke located at a distance apart.

Mounted on a stationary shaft 65 is a bell
crank 66 having a roll for engaging' said
The other end of the bell crank is
connected with the valve rod 41 pivotally.
The motion of the bell crank in a certain
direction is resisted by a plunger 67 which is
moved inwardly by a spring 68 and is sup-
plied with pressure fluid through a pipe 69
to. move it out against the arm of the bell
crank 66 for starting from neutral. There

is also a spring pressed plunger 70 having a-

V-point 71 for engagin%la similar point on
the bell crank, forcing the bell crank out of

3

70

(1]

80

85

90

neutral position so that it will always be

moved toward one of the cams 61 or 62.

It is to be noted that a battery of machines’

is intended to be employed, all these machines

being connected with the accumulator 11 -

in_a manner that has been described. The
valve 29 is closed if the emergency stop valve
33.is pushed in, because the pressure from
the pipes 22, through the pipes 36 and 32,
will operate on the piston 31 to keep it closed.
If the stop valve 83 is pulled out as shown,
the pipe 32 will be drained into the pipe 24
and the valve 29 will open. ‘
Now the starting valve 27 is pushed in,
as shown, and the oil under pressure in the
Pipes 22 is allowed to flow through the pipe
69 to push out the rods 67 of the entire bat-
tery of machines. This moves the bell cranks
66 from the neutral position shown in F ig.
2 to that shown in Fig. 3. Now the pressure
enters various casings 40 through the several
pipes 22 and each machine thereafter is self-
controlled, that is, independently of the
other machines. Now, under neutral condi-
tions, the two valves 42 and 43 are in the po-
sition shown in Fig. 2 closing the ports
which lead to the pipes or the passages 44
and 57 and also closing the pipe 25, excepting

through the by-pass 55. The oil pressure

within the casing 40 from the pipe 22 exerts
equal pressure on the two pistons 42 and 43
In opposite directions. Therefore the rod
can be moved easily so the bell cranks
can be moved over by operation of the start-
ing valve 27 to the position shown in Fig,
This is sufficient to pull the piston valve
42 to the left enough to uncover the pipe 44
and the oil will flow into the cylinder 50
through the valve casing 45 in the direction
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of the arrows in Fig. 8. This forces the
piston 51 forward and the oil on the low
pressure side of this piston is forced through
the pipe 25 in the direction of the arrows.
The piston valve 43 uncovers the ports so
that this oil can flow into the pipe 26 and
from there into the pipe 23 freely as indi-
cated in Fig. 3.

The piston 51 now moves forward in the
direction of the arrow in Fig. 3 at its high-
est rate of speed for enabling the tool to ap-
proach the work. The dog or cam 61 is so
placed that at the proper time it will force
out the bell crank to the position shown in
Fig. 4. In this position the tool is to be
fed forward into 5\
ting speed. That is, the piston valve 42 has
moved back so as to restrict the opening into
the pipe 44 and the piston valve 43 is moved
back so as to cut off the pipe 25 entirely at
this point. The result is that there will be
less oil supplied to the high pressure side
of the Ppiston and it will flow forward more
slowly and also the pressure from the low
pressure side will be restricted by the valve
56 as it has to go through that to get into
the pipe 26 as shown in Fig. 4. So in both
ways the speed is cut down.

In the slow feed position shown in Fig.
4 it will be noticed that the oil in the.left
50 is under sub-
stantial pressure due to the restriction to its
free escape provided by the needle valve 56.
This pressure is transmitted, through the
pipe 54, to the left hand end of the valve
cylinder 45, thereby forcing the valve 4
therein to the right and partially closing the
outlet of the pressure pipe 44, thereby to
obtain the desired slow forward feed. The
position assumed by the valve 46 is deter-
mined by the resistance to forward move-
ment of the tool-moving piston 51. If there
is little opposition to its movement, the pres-
sure of the oil on the exhaust side of the pis-
ton tends to be high, so that the valve 46
partially closes, thereby tending to reduce
the rate of inflow of pressure oil to the cylin-
der 50. If the resistance is high, there is less
pressure on the oil on the exhaust side, so
that the valve 46 opens more, thereby tend-
ing to admit pressure oil at a more rapi
rate to the working side of the piston. This
arrangement, combined with the needle
tends to maintain a constant
rate of feed of the piston 51 regardless of
variations of load thereon. During this slow
forward feed, the right hand branch of the
pipe 57 is under no pressure so that the pres-
sure in the pipe 54 is effective in displacing
the valve 46 in the aforesaid manner. hen,
however, the piston valve 49—43 is moved
to the right to obtain reverse feed the part
43 of the valve uncovers the left hand branch
of the pipe 57 and places it in communica-
tion with the

e work but at low or cut-

high pressure oil inlet pipe 22,

1,005,133

thereby causing the valve 46 to be moved to
its extreme left hand position, where it does
not throttle the outflow of oil from the right
hand side of the cylinder 50.

The dog 63 is so located that it will come
into position to operate the bell crank 66 and
force it over the point 71 as shown in Fig. 5
and swing it as far back as possible, thus mov-
ing the piston valves 49 and 43 to the posi-
tions shown in Fig. 5 which brings the pres-
sure supply pipe 22 into communication with
the pipe 25 and introduces the gower fluid
behind the piston to force it back. The ex-
haust comes through the pipes 49, 44 and 23.
There is nothing to move the parts out of this
position until the entire reverse stroke has
been accomplished, which is done at high
speed because none of the ports through
which the oil has to pass from the low pres-
sure side of the piston are restricted. '

‘When the machine has traveled clear back,
the cam 62 will operate the roller on the bell
crank and move 1t from the position shown
in Fig. 5 to that shown in Fig. 2 and the ma-
chine will stop. All the machines will go
through this cycle, ‘perhaps not simulta-
neously, and stop in neutral. They are start-
ed again by the starting valve 27 when the
work has been placed in position.

The object of this invention can be carried
out in other ways one of which is shown in
Fig. 18. Here the same principle is main-

tained, the elastic pressure being provided for’

the piston 74 by a spring 75 which will tend to
produce the same effects as in the other case

6 illustrated. No further description of this

figure is thought to be necessary because the
arts common to both forms are designated
y the same reference numbers as in_the
other figures. Of course, in this case there
would be no pipe 14. The pump re ulator
shown herein is not claimed by itself as it
forms the subject matter of our divisional ap-
plication, Serial No. 565,472, filed September
15, 1931, Furthermore this case contains
matter shown and described in our prior ap-
%lication for Patent, Serial No. 241,694, filed
ecember 21, 1927 and claimed therein.

Although we have illustrated and described
only two forms of the invention we are aware

d of the fact that other modifications can be

made therein by any person skilled in the art
without departing from the scope of the in-
vention as expressed in the claims. There-
fore, we do not wish
spect but what we do claim is:

1. The combination with a machine com-
prising a reciprocable piston and a cylinder
therefor, of a valve for admitting fluid under
pressure to the high pressure side of the pis-
ton, means for automatically thereafter mov-
ing said valve by said piston into a position
for restricting the flow of the pressure fluid
to the cylinder to cause the piston to move
more’ slowly, means for then moving said
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valve by said piston into a position for auto-
matically cutting off the supply of fluid to the
high pressure side of the cylinder and intro-
ducing it under pressure into the low pressure
side to move the piston back and means for
then moving said valve by said piston into a
position for cutting off the supply. of fluid
to both sides of the piston for stopping the
piston, _ o

2. The combination with a machine in-

cluding a reciprocable piston and a cylinder .

therefor, of a valve for admitting fluid under
constant pressure to the high pressure side of
the piston, means for automatically there-
after restricting the flow of the pressure fluid

to-the cylinder to cause the piston to move -

more slowly, automatic means controlled by
the motion of the piston for then cutting off
the supply of fluid to the high pressure side
of the cylinder and introducing it into the
low pressure side to move the piston back
then cutting off that supply
for stopping the piston, the supply restricting
Ineans comprising a by-pass having an ad-
justable valve through which the pressure
fluid escapes from behind the low pressure
side of the cylinder and means for simui-
taneously restricting the introduction of the
pressure fluid on the high pressure side of
the piston, :

3. The combination with a battery of ma-
chines, each involving a reciprocating part,
a cylinder and piston for each machine for
operating the recigrocating part, means for
supplying motive fluid under pressure to the
cylinders for operating the pistons, means
movable with each piston for controlling the
flow of motive fluid to its cylinder so as to
start the piston forward at a high speed, then
move it gorward at-a low speed, reverse it
and then stop it in neutral position, said
means comprising dogs movable together, a
valve for controlling the flow of the fluid,
and means for starting the machines from
neutral position comprising plungers for op-
erating said valves into a position to admit
the pressure fluid to the cylinders so as to
start the pistons forward at high speed and
a starting valve for admitting the pressure
fluid to the plungers to operate them when
it is desired to start all the machines at once
from neutral position.

4. The combination with a plurality of
machines, each having a reciprocable part
and a cylinder and giston for operating the
reciprocable part, of means for introducing
c¢ylinder for reciprocat-
ing the pistons, cams movable with each pis-
ton, means operated by said cams for con-
trolling the connection of the cylinders with
a source of supply of fluid under pressure
to operate the pistons forward and back and
at different speeds, a starting valve, plungers
for moving each cam o erated means and
arranged that the

. pressure fluid behind

starting valve will act to introduce the motive
fluid behind each of said plungers to start
several machines when in neutral position.

5. The combination of a machine having
a cylinder and piston, hydraulic means for
advancing said piston at g predetermined
rate that is constant for any selected rate
and is-independent of load variations on
said piston, and means controlled by the po-
sition of said piston for changing the rate
of admission of pressure fluid to alter the rate
of advance of said piston,

6. The combination of a machine having a
cylinder and piston, means for admitting
] said piston for ad-
vancing it at a ﬂpredetermjned rate, means for
entrapping a fluid body on the other side of
said piston, and means controlled by the po-
sition of said piston and also by the pressure
of said entrapped fluid body for governing

the rate of admission of pressure fluid for
controlling the rate of advance. of said
Piston.

7. The combination of g machine having
a cylinder and piston, means including a
valve for admitting pressure fluid behind
said piston for advancing it at a predeter-
mined rate, means controlled by the posi-
tion of said piston for altering the setting
of said valve for changing the rate of ad-
vance of said piston, and means responsive
to the loading on said piston for also con-
trolling the admission of fluid behind said
piston for holding constant the rate of ad-
vance determined by said piston controlled

means.

8. The combination of a machine havi
a piston and a cylinder therefor adapted to
contain fluid on both sides of said piston,
means for admitting pressure fluid into said
cylinder on one side of said piston for ad-
vancing it and creating a back pressure of
fluid on the other side of said piston, means
controlled by said piston in a predetermined
position thereof for changing the rate of ad-
mission of fluid into said cylinder to change

5.

(]
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the rate of advance of said piston, and means

responsive to variations of back pressure to
vary the rate of admission of Ppressure fluid
in such manner as to maintain a uniform
Imovement of said piston at any selected rate
of movement thereof.

9. The combination of a machine having a
piston and a cylinder therefor adapted to
contain fluid on both sides of said piston,
means includi-n% a pipé in communication
with one end of said cylinder and a valve
in said pipe for admittin pressure fluid
into said cylinder on one side of said piston
for advancing it and creating a back pressure
of fluid on the other side of said piston, a
re%ulating valve in said pipe between said
cylinder and said first va ve, and means re-
sponsive to variations in back pressure to
vary the setting of said regulating valve,
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10. 'The combination of a machine having

a piston and & cylinder therefor adapted to

contain fluid on both sides of ‘said piston,

means including & pipe in communication

6 with one end of said cylinder and a valve

on said pipe for admitting pressure fluid

into said cylinder on one side of said piston

for advancing it and creating a back pressure

of fluid on the other side of said piston, &

10 regulating valve in said pﬁm between said

cylinder and said first valve, means. con-

trolled by the position of said piston for al-

tering the setting of said first valve, and

means responsive to variations in back pres-

16 sure to vary the setting of. said regulating
valve. : : ,

In testimony whereof we have hereunto

affixed our si%natures.
> " BENJAMIN 8. T. BISHOP.

20 ERIC J. HIRVONEN.
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