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pressure motors, and is of particular value in con-

nection with such motors as are used on hydrauli-

cally operated machine fools, and the like.

Machine tools have been provided with double
acting fluid pressure cylinders and. pistons for

actuating reciprocating work or tool holders dur-
ing the operation of the machine. In prior in-
"+ - ' stallations means are provided for shifting the in-
"10 take and exhaust valves, to reverse the piston,
and such means usually comprise some sort of
mechanical trip mechanism which is actuated by
means associated with the piston, as the latter
approaches the end of its stroke. It has been
found that for somne classes of work such a mech-
anism does not give a sufficiently positive and
accurate stop for the piston in its operative move.
ment. Accordingly, it is one of the objects of this
invention to provide a reversing means for a
20 fiuid pressure motor which will provide & positive
and fixed point of reversal in.the motor’s cylcle

of movement. o :
A more limited object is to provide a reversing
means for a fluid pressure motor of the type de-

v
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25
element of the motor contacts a fixed abutment
which prevents further movement thereof in one
direction. ' -

Another object is to provide a means for re-

3¢ versing a reciprocatory fluld pressure motor at &

fixed point in its path of movement, which means

is controlled by the fluid pressure within the
motor itself. = ‘ ' o

" Another object is to provide means to actuate
the revezsing valve of a fluid pressure motor upon
a drop in the exhaust pressure at one side of sald

a5

motor incident to the completion of its exhaust

stroke.
Other objects and advantages of the invention
40 will become apparent from the attached specifica-
tion, the accompanying drawing and the ap-
.pended claims.. . C
7 The drawing illustrates, partly diagrammati-
cally, a preferred form of the invention, the es-
sential elements thereof being illustrated in sec-
tion.. :

In the drawing there is shown at | the cylinder
of a hydraulic motor, which includes a piston 2
and piston rod 3. The piston rod 3 may be ad-
justably connected .to a reciprecating work or
tool holder, not shown, of a machine tool. Such
a machine may, for example, be a drill press
having a reciprocating drill head which is ad-
}ustably connected to the piston rod.

The cylinder | has a removable head 4 secured
in place by suitable studs 5. The opposite end of
the cylinder is formed at & to receive a conven-
tional packing gland T having a packing 8 for
preventing leakage around the piston rod. The

60 interior end wall 9.is flat and is adapted to engage
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scribed which is effective only after the movable
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-abutment 18 on the piston when the latter reaches

the limit of its movement in the working direc-
tion.. A similar abutment {1 is provided at the
opposite face of the piston, and piston rings 12

are fitted into conventional ring grooves about

the periphery of the piston.. The walls of the cyl-
inder adjacent its forward end are provided with

8 palr of ports 13 and 14, while simiiar ports I§
and §§ are provided adjacent the opposite end of -

the cylinder. These ports are threaded or other-
wise adapted to receive suitable fluid conduits 17,
18, 18 and 28, respectively. ‘

10

Each of the conduits 17 and {9 is adapted to .

operate either as a pressure or exhaust conduit

for the end of the cylinder to which it is con--

nected. ‘These functions are controlled by a re-

-versing valve, indicated generally at 21, which is

interposed in Iines {7 and 9. The reversing valve

21 comprises a casing 22 closed at one end and’

having at the opposiie end thereof & removable

closure plate 23 secured in place by studs 24.
‘Plate 23 is provided with an opening for the re-

15

ception of a packing gland 28 and a valve rod 26

27 on its inner end. The valve housing 22 is pro-
vided with five ports 28, 29, 38, 31 and 32, spaced
Tespectively along the axis of the housing and

the conduits 17 and 18 are threaded into the ports -

28 and 28, respectively.: Port 38 communicates
with a conduit 33 which-is connected to the dis-
charge side of a pump' 34, while ports 31 and 32
communicate through condults 35 and 3§ with-an
atmospheric pressure storage-reservoir 31. ‘The

intake of pump 34 is connected to reservoir 31 by
.8 conduit 38. : : :

A valve operating lever 39 is slotted at its end

" 48 to recelve the end of valve rod 26 and the end

of the rod is threaded to receive a pair of nuts
41 and 42 which are adapted to engage oppocite
sides of the end of the lever. 'The lever 39 is

pivoted at 43 to & fixed portion of the machine .

44 and carries an extension 45 to which is secuired
a roller 46. ' A cam 47 adjustably secured to the
piston rod 3 of the hydraulic motor by any suit-
able means, such as by set screws 48, has a bevel
43 adapted to cooperate with the roller. It will
be apparent that as piston 2 approaches the
upper end of cylinder 1, as viewed in the draw-
ing, the beveled portion 48 of cam 47 can engage
roller 46 and will shift lever 89 to the position it

“assumes in the drawing. However, upon return
movement of the piston downward as viewed in’

- extends through the cpening and has a valve head

50 :

the drawing, cam 47 will pass beyond roller 48

without changing the position of lever 39.

The lever 39 is apertured at 59 to receive a
piston rod 51 of an actuating motor comprising
a cylinder 52 and a piston 53 having abutments

55

similar to those on the piston 2. This cylinder =

has' a removable closure plate 54 at one end
thereof, hLeld in place‘ by studs §5, and at the

60
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- opposite end .is provided with a packing gland - that the piston 53 will remain at its uppermost
56 for the reception of piston rod §1. The upper - position until the resistance to movement of pis-

end of cylinder 52 is in constant communication - ton 2 exceeds the maximum resistance that wilt .
' with the uppe end. of the operating: cylinder Fed” by ‘togl during ‘rormal use.: ;o
5. through corduit 20. “Secured to‘an- extensio 4 condition will.continte to: 5 -

The above -déscribed condition
. of rod 81 is a compressible aknutment member  exist so long as piston 2 continues its ‘movement
" comprising a pair of telescopic housings B8 and toward the lower end of cylinder {. However,
¢ 39, within which is a coiled compression. spring. ..when piston 2 reaches and abuts the end of its
.- +60. A nut 6l threaded on the end of Tod 87 is’ ““gylinder, orany Gther positive stop that may be.:
10 provided for retaining this assembly in:place:: vided;. no:furthe movement is possible re- g
"~ will be observed that when pistc ‘$3.thovesdown-; idless: 3 PI¢ at the upper end of the’ :
" wardly, as shown in the drawing, housing member hide jerefores:the fluid at the exhaust side .
.- 59 will engage one side of lever 39 and will resil- ...will .be d_of . the normal exhaust pressure
) ‘lently force it in- & clockwise - direction a ch of fluid past the metering
16~ Pivot 3. : RN - A soon as the pressure at the lower 15
. ' gite. or lower.end.of | s below the normal exhaust

20 B #qme-Way throtile valve 88 postl ! , hich immediately gy -
‘ ‘ ssure {1 upper end of cylin

ani: “to” wer  efid ‘of icylinder 1,
€. thus initiating the }e@ectingcmo'vement of ::the:
.. operating piston 2 in & “reverse- direction or. up-
_wardly, as viewed in' the drawing. During such
. movement the fluid at the upper ‘end of piston 2.
 gischarges freely through ‘conduit 19. Feslie i
During, the reverse movement of piston: 2 the:: -

‘of the piston. At th
;the:lower end of cylinder | .will be exhaust
ing ¢hrough condult 7, the. throttle valve 98,
the ol pAT or
vak
* 50 Hprovide an

671§ effective upon’the upper:

" The; high; pressure. at. the uppe :
2 will be:communicated through conoult. ). to ! “end of piston 53, this piston will move upwardly . .
7 cylinder 42 of the reversing valve,  rapidly until ‘it ‘asstines the- posttion~shownin g5

f

_the drawing.’ “Such motion, however, swill-nots

' offeet the position’of lever 39, Which will remain i

. in the, ppsi_‘t.,i_on,;to“wplqh it was previously moved - .

. by the rever: ¢ movenient ‘of the actuator:piston ..
53 until roller 46 is engaged by he'beveled surface e

8 of cam 47 On piston'rod 8.7 0 P T

lower side of piston 2 will be communicates
the Jower end.of cylindt
is thus apparent that high or operating
.effective upon.the upper end o

-83 while the exhaust pres-
sure;; e opposite end, thereof. .
The. proportions. of the parts and the operating. .
ust. pressures are so selected, however, .
exhaust. pressure at .the:low! '
overcomes.the high pressure he .
and. maintains the piston. af the

upper-end of the cylinder as shown in the draw-

nnects line |1 to exhaust through :th i
101 i5f“tHe ‘fluid" Passages ‘are’:’

_ ing. - This-overbalancing of a higher. by

~ 7osPressure:s: effected by reason of ‘the fa - with ‘the résult’yp
. piston:rod §1- reduces the .effective, are : snse of:the i
The

" upper.end-of piston 83 suficiently to compe
" for.the-excess pressure at that end. . The'r
.- tivexdismeters of the piston and the piston
. qgtitstite mciustor: are 5o proportioned insure

applied to the

ylinder  there:
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back pressure at the lower end of cylinder |
and these operating and exhaust pressures will

maintain piston 53 in its upper position until-

piston 2. completes its downward movemerit.
From this point, the above described. cycle of
movement will be repeated.

It will be apparent from the above description
and the accompanying drawing that a means for
reversing a reciprocating fluid pressure motor at
a fixed point in its stroke has heen provided
and .only after its movable element has engaged
and been stopped by a fixedl abutment. This
positively insures that the movable carriage or
other device operated by the motor will always
change its direction of motion at exactly the
same point in each cycle. This feature is of
great value where very accurate cuts must be
made by machine tools.

In addition, it will be noted that since the

reversal of the operating piston 2 is effected upon’

an abnormal increase in the resistance to down-

‘ward motion of that piston, the device will auto-

matically reverse when the operating tool offers
an abnormal resistance to motion. Thus if the
piston 2 is used to drive a drill, the drill' will be
automatically withdrawn when the drill pressure

_becomes too great.

While there is illustrated and described only

.one form of the invention, it is apparent that

considerable variation may be made in the de-
tails and arrangement of parts without departing
from the spirit thereof, or the scope of the ap-
pended claims. _
‘We -claim:
1. In combination, a double acting expansible
chamber fluid pressure motor having a reversing

. valve for reversing the pressure and exhaust

45
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connections at the opposite ends of the movable
element thereof, a cylinder having closed ends, a
piston in said cylinder, one of said piston and
cylinder members being stationary and the other
movable and connected to said reversing valve
for operating the latter, an open conduit con-
necting one chamber of the motor with one end
of said cylinder, a second conduit connecting the
other chamber ‘of said ‘motor with the opposite
end of said cylinder, whereby the application of
excess pressure to one chamber of said motor ef-
fects movement of the movable element thereof
and also said piston in one direction respectively,
means. asscciated with the piston ang, cylinder
for preventing movement of said piston in the
opposite direction when an - excess pressure is
applied to the other chamber of said motor until
the movable element of said motor has com-
pleted its movement in the opposite direction, a
lost motion connection between said piston and
cylinder units and said reversing valve for pre-
venting operation of said valve thereby in said
first direction of movement, and means asso-
ciated with said motor for operating said valve
near the end of the movement of said motor ele-.
ment in said one directioz.

2. In combination with a double acting fluid
pressure motor including a piston, a cylinder,
a second fluid pressure motor having a piston
and cylinder, a piston rod projecting from one
end of said second cylinder, an open conduit
connecting one end of said first cylinder with the
piston rod end of said second cylinder, a second

open conduit connecting the opposite ends of

sald cylinders, the cross sectional areas of the

second piston and its rod being so proportioned

3
that the normal operative pressure at said piston
rod end of the second cylinder is insufficient to
overcome the normal exhaust pressure at the op-
posite end of said second cylinder, a reversing
valve for said first motor adapted to reverse-the
pressure and exhaust connections at opposite
ends of said first eylinder, and means associated
with the projecting end of said piston rod of the

.second motor for. operating said reversing valve.

3. In combination with a double acting fluid
pressure motor including a piston, a cylinder and
a reversing valve for reversing the pressure and
exhaust connections at opposite ends of said cyl-
inder, means operatively connected to said re-
versing valve including a second fluid pressure
motor having a piston and cylinder, a piston rod
in said second cylinder, an open condujt con-
necting one end of said- first cylinder with the

10
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piston rod end of said second cylinder, a second -

open conduit connecting the opposite. ends of
said cylinders, the cross sectional areas of the

20

second piston and its rod being so proportioned

that the normal operative -pressure at said pis-
ton rod end of the second cylinder is insufficient
to overcome the normal exhaust pressure at the
opposite end of said second cylinder, a lost mo-
tion device in the connection between said sec-

ond motor and said reversing valve for prevent--

25

ing operation of the valve by said second motor . -

when said second piston moves toward its pis-
ton rod, but permitting operating in the opposite
direction, and means associated: wtih the first
motor for shifting the reversing valve in the di-
rection' in which it cannot be moved by said
second motor when the piston of said first motor
approaches the end of its travel in the direction
toward. saiG open conduit.

4. In combination with a double acting fluid
pressure motor including a cylinder, a piston
in the cylinder and a reversing valve for revers-
ing the pressure and exhaust connections at
opposite ends of said cylinder, a second closed
ended cylinder, a piston in said second cylinder

‘having a plston rod projecting through one end

thereof, a constant]y open fluid pressure com-
munication between one end of the first cylinder
and one end of the second cylinder, a. constantly
open fluid pressure communication between the
opposite ends of said cylinders, a restricted ex-
haust outlet for said opposite end of the first
cylinder, a positive stop for said first piston in
its movement toward said opposite end of the
first cylinder, the effective areas of said pistons
being such that the pressure differential nor-
mally required to drive the first piston toward
said opposite end of the first cylinder will be
insufficient to shift said second piston from said
one end of said second cylinder until-the ex-
haust pressure at said opposite end of the first

cylinder drops incident to engagement of said

positive stop for the first piston, a lost motion
mechanical connection between the projecting
end of the piston rod of said second piston and
the reversing valve effective-to shift said revers-
ing valve when the second piston moves from
said one end of the second cylinder but ineffec-
tive to shift said reversing valve when  said
second piston moves in the opposite direction,
and means for shifting said reversing valve in
the opposite direction upon movement of said-

30

first piston to said one end of the first cylinder. -

RALPH A. MILLER.
WILL E. MORRIS.




