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UNITED STATES

1,832,365

PATENT OFFICE

ALDEN M. DRAKE AND RAY D. HUBBELL, OF WORCESTER, MASSACHUSETTS, ASSIGNORS
TO THE HEALD MACHINE COMPANY, OF WORCESTER, MASSACHUSETTS, A CORPO-

RATION OF MASSACHUSETTS

FLUID PRESSURE CONTROLLING AND REVERSING MECHANISM FOR GRINDING
: MACHINES AND THE LIKE '

Application filed January 9, 1922. Serial No. 528,118,

The present invention relates to fluid pres-
sure mechanism for controlling and reversing
the movements of reciprocatory machine ele-
ments,—being here shown and described, b
way of example, in connection with a grind-
ing machine table. The invention, however,
is susceptible of application to numerous
other and different uses, wherein fluid under
pressure, through the common form of a
hydraulic cylinder and piston device, is em-
ployed as the actuating medium to procure
and control the reciprocatory movements of
various parts of machinery.

The features of the invention are fully set
forth hereinafter, reference being had to the
accompanying drawings, wherein— :

Fig. 1 is a diagrammatic view of a fluid
pressure actuating system applied to the table
of a grinding machine, and showing our in-
vention in connection therewith.

Fig. 2 is an exterior view, in side eleva-
tion, of the control mechanism for the fluid
pressure system. )

Fig. 8 is a similar view, with certain parts
broken away, or removed, to disclose the in-
terior arrangement.

Fig. 4 is a transverse sectional view of said
control mechanism. "

Fig. 5 is a sectional view on the line 5—5
of Fig. 4, showing the valve passages for the
fluid pressure medium.

Fig. 6 is a detail view of the oscillating
valve member. '

Fig. 7 is a detail view of the valve cap or

closure.
_ Figs. Ta and Tb are diagrammatic views
of the valve ports and associated passages,
and shown respectively in neutral and in one
operative position.

Fig. 8 is a fragmentary detail view of cer-
tain of the parts shown in Fig. 2.

Fig. 9 is a fragmentary detail view of cer-
tain of the parts shown in Fig. 4.

Like reference characters refer to like parts
in the different figures.

Referring first to Fig. 1, there is shown,
diagrammatically, a fluid pressure cylinder 1,
the latter containing the usual double acting
piston 2 which is suitably connected, as by
rod 3, with the element 4 to be reciprocated,—

here shown as the table of a grinding ma-
chine, which table is slidable in ways 5, 5,
(Figs. 4 and 8) provided by the machine
framework. The piston 2 is actuated by the
admission of a flnid under pressure to one end
or the other of the cylinder 1, said pressure
fluid being forced by pump 6 into a supply
pipe 7, the latter leading to a valve device 8,
the position which, as hereinafter de-
scribed, determines the admission of fpres-
sure medium to one end or the other of cyl-
inder 1, by way of pipe 9 or pipe 10, as the
case may be.

Said vressure medium makes its return t6
the pump from the cylinder by way of ex-
haust pipe 12, leading directly from the valve
device 8 to the supply tank. By the arrange-

ment of mechanism above described, the

movement of table 4 is obtained, it being
understood that travel in each direction of
the piston 2 is directly under the control of
the valve device; the movement of the latter
into its different positions procuring, in the
manner well known in the grinding machine
art, the starting, stopping and reversal of the
pressure actuated devices. .

The valve device 8 is shown most clearly
in Figs. 5, 6 and 7, Te and 76 and its ap-
purtenant parts, whereby its actuation is con-
trolled by the operator and by the move-
ment of the table, are shown in Figs. 2, 8 and
4. These parts are conveniently disposed in
a casting 15 bolted to the front of the ma-
chine frame, said casting providing a passage
16 to the valve member proper from the fluid
pressure supply pipe 7. The passage 16 is
provided with a rotatable throttle valve 17,
the latter having a cutaway portion 18 where
it crosses the passage 16, as shown in Figs. 4
and 5. The valve 17 is adapted to be manipu-
lated by a handle 19, the latter swinging over
a scale 20 into different positions, indicative
of a greater or less flow of pressure medium
through the passage 16, whereby to speed up
or slow down, as desired, the reciprocations
of the piston 2.

The passage 16 opens into a stationary
member 21, Figs. 4 and 5, constituting a seat
for the rotatable reversing valve 8, hereinbe-
fore referred to. Said seat 21 has one recess
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£2 in constant communication with passage
16 and a separate independent recess 23 in
constant communication with the return pipe
12 to the supply tank. The oscillating valve
8, as shown in Fig. 6, has three apertures, 244,
24b and 24c¢ therethrough; in the right hand
extreme position of the valve handle, the
aperture 24a connects seat recess 22 with the
opening 25 in end closure cap 26, Figs. 4, 5
and 7, making direct connection from passage
16 to the left hand cylinder supply pipe 9,
as shown diagrammatically in Fig. 756. At
the same time aperture 245 connects the open-
ing 27 in end cap 26 with the recess 23 in
valve seat 21, thus making a direct connec-
tion from the right hand cylinder pipe 10 to
exhaust pipe 12, as shown diagrammatically
in Fig. 76. Under these conditions, the pres-
sure fluid passes from the pump through the
valve 8 and the left hand pipe 9, driving the
piston 2 and thereby the table 4 to the right,
the fluid in the right hand end of the cylinder
escaping through pipe 10, opening 27, aper-
ture 246, recess 23 and pipe 12 to the supply
tank.

In the extreme left hand position of the
valve handle, i. e., the reverse position from
that illustrated in Fig. 7d, the aperture 24
connects recess 22 with the opening 27 in the
end cap 26, making a direct connection from
passage 16 to the right hand cylinder supply
pipe 10, thus forcing the piston to the left.
The fluid in the left hand end of the cylinder
returns to the tank through pipe 9, openings

5 25, 24¢, recess 23 and pipe 12.

In the intermediate or neutral position of
the valve 8, as shown diagrammatically in
Fig. Ta, connection is made from recess 22
through aperture 24¢ to both ports 25 and 27
and also around the partitions in valve 8 to
recess 23 and return pipe 12. In this neu-
tral position, the narrow partition between
valve apertures 24a and 245 is across the cap
opening 27, but does not completely cover it,
and the similar narrow partition between
apertures 24¢ and 24c¢ is across the cap open-
ing 25 and likewise does not completely cover
it ; thus the valve 8 in this neutral position es-
tablishes direct communication between the
inlet seat recess 22 and the outlet seat recess
23. This gives what may be called a bleed-
ing valve, as it allows the fluid to be pumped
around through the supply pipe 7 and return
pipe 12 without building up an excessive pres-
sure. In other words, the flow of fluid, in
this neutral position, is not discontinued, as
is the case in certain prior constructions, and
consequently, the relief valve 13 on the pump
6 is called upon for much less service than
would otherwise be the case, so that a smaller
valve will suffice.

Since the pressure is equal in this neutral
position through the ports 25 and 27, no ef-
fort is exerted by the fluid to move the table,
which is thus in a balanced condition. This
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secures the further advantage that if it should
be desirable to move the table at any time by
a hand wheel, or other mechanical means, the
fluid is not locked in the cylinder by the
valve, but can pass out freely in either direc-
tion so that in the neutral position of the
valve, as illustrated diagrammatically in Fig.
7a, the table can be moved freely in any way
desired. :

The shaft 28 of valve 8 has its free end
projecting into a lubricant containing box
29, mounted on the front of casting 15, and
sald free end has secured thereto a block 30.
The block 30 has a downward projection 31
which works between a pair of fixed spaced
stops 32, 32, which limit the oscillation of
valve 8 on its axis in both directions. The
stops 32 have alined opposing openings 63,
63 for a plunger 62, these openings being
closed at their outer ends by screw caps 64,
(4, each having a small bleed hole.” The
plunger 62 is made smaller in the middle to
receive the end 31 of the block 30, and it serves
to control the speed at which the valve 8
swings over, producing a dash-pot effect at
each end of the travel of the valve.

At right angles to the axis of the valve
shaft 28 are provided trunnions 83, 83 for
the pivotal attachment of a control lever
34, having a knob 36 in convenient reach of
the operator. A spring 37, disposed in a
suitable recess of the lever 84, yieldingly
muaintains said lever in the position illus-
trated in Fig. 4, whereby an inwardly pro-
jecting pin 38 of said lever is normally dis-
posed in a notch 39 of an oscillating segment
40, Fig. 3. When the knob 36 of direction
control lever 34 is depressed, against the
force of spring 37, the rocking of lever 34
about the trunnions 33 withdraws the pin 38
from notch 39, thereby freeing the lever
34 from the segment 40, and allowing the
valve shaft 28 to be rocked by hand in either
direction.

The oscillating segment 40 is pivoted on
a shaft 41, and is recessed on its rear side

‘to provide a slideway for pin 42, which, as

shown in Fig. 9, has its end enlarged in tri-
angular form to provide flattened angular
surfaces for cooperation with similar sur-
faces of a stationary member 43. The pin
42 is held in contact with the member 43 by
a spring 44 ; the movement of oscillating seg-
ment 40 in either direction, causes the pin
42 to recede in its socket, thus distending the
spring 44, and as said pin is carried over dead
center, the spring 44 acts to carry the seg-
ment 40 through the last half of its move-
ment which procures the reversal of valve 8.

As shown in Fig. 2, the segment 40, above
its pivotal point, has a projection 45, the
latter adapted to be engaged by stops or table
dogs 46, 47 and 48, such as are usually car-
ried by a grinding machine table. or other
reciprocating machine element. The stops
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or dogs 46 and 47 are here indicated as those
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which are ordinarily adjustable, along the
edge of the table, to engage the projection
45 alterndtely, whereby to reverse the direc-
tion of travel at each engagement and to fix
the throw or length of table travel, for any
given operation. The third stop or dog 48
1s adapted to be engaged by the projection

45 at the outer limit of the return movement .48 strikes projection 45, whereupon the seg-

of the table, in order to bring said table to
rest at this point. In the normal operation
of the mechanism, the stops 46 and 47 bein
set the desired distance apart, the travel o
the table 4 to the left, Fig. 2, brings the stop
46 ultimately against the projection 45, rock-
ing the segment 40 in a counterclockwise di-
rection and causing the notch 39, by its en-
gagement with pin 38, to throw the direction
control lever 34 to the right; this movement,
being continued by the spring pressed pin
42, rocks the valve shaft 28, causing the valve
8 to reverse, and admit pressure medium to
the other or left hand sise of piston 2. Co-
incident with this shifting of the direction
control lever to the right, the table begins
to move in the right hand direction, ulti-
mately bringing the stop 47 against the pro-
jection 45, so as to rock the segment 40 clock-
wise; this in turn, in the manner above de-
seribed, rocks the direction control lever to
the left, thereby reversing the valve again
and causing admission of pressure medium
to the right hand side of piston 2.

If for any reason it is desired to interrupt
or change in any way this normal automatic
operation of the mechanism, the operator has
merely to seize the handle 84 of the direction
control lever and depress the same so as to
remove the pin 38 from its notch 39; and
then he is at liberty to move it to neutral
to stop the motion of the table, or secure its
immediate reversal, although this last men-
tioned function can be secured without with-
drawing pin 38. When handle 34 is de-
pressed, with the segment 40 at either end of
its travel, the pin 38 rests on the surface 35
of segment 40 when in neutral position, and
will remain there with the table stationary
until handle 84 is thrown in either direction,
at which time the table will immediately
begin to move in that same direction.
Whichever direction is selected, the normal
position of the parts is automatically re-
stored, either immediately or after the first
reversal of segment 40, by cooperation of the
pins 49, 50 projecting from the face of the
segment 40, which engage the lever 34 to
move it into the position of registration of
pin 38 with notch 39. .

The projection 45, as ordinarily made, is
bevelled away at the upper end, as-shown
in Fig. 2, to make it possible for the stop 47
to pass over said projection, when it is desired
to procure the full right hand movement of
the table for the purpose of inspecting or

3

gauging the work. Under these conditions,
the lever 34 is depressed as the table moves
to the right, and as the stop 47 acting upon
gé'O]ectlon_ 45 does not reverse the valve 8

couse pin 38 has been withdrawn from
notch 39, the table continues to move to the
right, segment 40 swinging over till stop 47
passes over projection 45. Finally the stop

ment 40 is rocked sufficiently so that pin 50
forces lever 34 to a vertical and thereby neu-
tral position, thus stopping the further mo-
tion of the table.

This extended movement, taking place
while no work is being done, need not occur
at the relatively slow speed of the working
strokes; for this reason, it is proposed, in

-order to save time, that such movement be

at the maximum speed of the table, irrespec-
tive of the setting of speed control lever 19.
As shown in Figs. 2 and 8, the stop 47 car-
ries a bar 51, the latter adapted to engage
the upper end of a rocking lever 52 imme-
diately after stop 47 has passed over projec-
tion 45. The lever 52, as shown in Fig. 8,
has a pivoted stud 53 to which is secured
an arm 54. The engagement of projection
51 with the end of lever 52 may be obtained
or not, as desired; the end of said lever, as
shown in Fig. 8, has a transverse bore in
which is received a plunger 55, the latter
carrying a portion 56 which, when the plung-
er is withdrawn to its outer limit as shown
in' Fig. 8, stands in the path of the bar 51.
In this position of the plunger, the engage-
ment of the bar 51 is assured; when the
plunger is pushed in, however, no engage-
ment takes place and there is no change in

the speed of the table as it moves to its ex-

treme outward position.

The depending arm 54 is acted upon by
spring 57, which maintains the end of lever
56 in the path of projection 51, and also yield-
ingly urges to the right, Fig. 2, a slidable
member 58, to which the lower end of arm 54
is yoked. The slidable member 58 enters the
casting 15 containing the valve mechanism,
and its bore intersects a passage 59, parallel
to the passage 16, and by-passing the speed
control valve 17, as shown in Figs. 1, 2 and 5.
The member 58 in its normal position, as il-
lustrated in Figs. 2 and 5, closes this passage
59; however, when the lever 52 is rocked by
engagement therewith of the projection 51,
said member 58 is forced inwardly, bringing
a passage 60 thereof into register with the
by-pass 59. This admits the full unthrottled
supply of pressure fluid to the valve 8, ir-
Tespective of the position of speed control
valve 17, and thus allows the outward move-
ment of the table to take place at maximum
speed until it is finally brought to rest at.the
limit of said outward movement by the op-

eration of dog 48 bringing lever 34 to a mid-
-dle or neutra. position, ’
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In this way no time is lost in rendering
the work available for inspection or gauging
by the operator. Furthermore, no time is
lost bringing about a resumption of the auto-
matic reciprocations of the table, since the
operator has merely to throw the direction
control lever 34 to the left, whereupon the
table will immediately start in the same di-
rection also at maximum speed, the passage
60 still being in register with the by-pass 59.
However, as soon as the stop 47 has moved
past the projection 45, the engagement of

bar 51 with lever 52 ceases, and the parts ré-_

turn to normal operation, so that the regular
working reciprocations of the table as de-
termined by the distance between the stops
46 and 47 are resumed at once at the throttled
down speed controlled by lever 19 and valve
17. ‘
It is to be noted that this restoration of
normal operation takes place automatically,
as the reduction in speed is also effected with-
out the necessity of any intervention by the
operator, except to start the table by moving
the control lever or handle 84 in the first
named -instance—thereby distinguishing
from previous constructions wherein the in-
creased or maximum speed on this withdraw-
al movement of the table is obtainable by the
manual operation of a fluid pressure by-pass
valve. With such prior constructions, the
operator must exercise extreme care, as the
table on its return movement approaches the
work, and must make sure that the maximum
speed of the table is discontinued, before op-
eration on the work is resumed. According
to the present construction, the necessity for
this watchfulness is eliminated, since the
speed of the table is throttled automatically
at the instant that the bar 51 moves off of
lever 52.—or just before the regular work-
ing stroke of the table is resumed.

We claim:

1. Apparatus of the class described, com-
prising a table reciprocable by fluid under
pressure, a reversing valve for the pressure
fluid, adjustable stops on said table for oper-
ating said valve, to procure the reversals of
said table, and means for adjusting the flow
of pressure fluid to control the speed of said
table, in combination with an operating lever
for said valve, said lever in its normal posi-
tion being actuated by said stops, means re-
sponsive to deflection of said lever from said

5 normal position for causing the inoperative

traverse of one of said stops, and means re-
sponsive to the ensuing movement of said
table, beyond the normal reciprocatory path
determined by said stops, for rendering said
speed adjusting means ineffective.

2. Apparatus of the class described, com-
prising a table reciprocable by fluid under
pressure and carrying adjustable valve-oper-
ating stops, and a reversing valve for the
pressure fluid, actuated alternately by said
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stops, to change the direction of travel of
said table, in combination with an operating
lever for said valve adapted in its normal
position to transmit thereto the motions im-
parted by said stops, said lever béing movable,
without disconnection from said valve, from
said normal position, to .discontinue the
operation of said valve by one of said stops,
thereby procuring the travel of said table be-
yond the reciprocatory path determined by
said stops. ’

3. In apparatus of the class described, a
reciprocating clement actuated by fluid pres-
sure, a reversing valve for the pressure fluid,
and a lever by which said valve is moved, in
combination with a swinging member en-
gageable by dogs on said element, and having
a connection with said valve lever adapted
to be rendered inoperative to permit inde-
pendent movement of the latter, and means
carried by said member for automatically
restoring said connection. ‘

4. In apparatus of the class described. a
reciprocating element-actuated by fluid pres-
sure and having a predetermined working
stroke. a throttle valve for the pressure flnid
to control the speed of said element, and
means for automatically by-passing said
throttle valve when said element is moved to
and from its working position.

5. In apparatus of the class described, a
reciprocating element actuated by fluid pres-
sure and having a predetermined working
stroke, a throttle valve for the pressure fluid
to control the speed of said element, means
for procuring movement of said element at
maximum-speed, unaffected by said throttle
valve, when travelling toward its working
position, and means responsive to the travel
of said element for automatically discontinu-
ing said maximum speed, in advance of the
resumption of said working stroke.

6. In apparatus of the class described, a
reciprocating element actuated by fluid pres-
sure and having a predetermined working
stroke, a throttle valve for the pressure fluid
to control the speed of said element, means
for procuring movement of said element at
maximum speed, unaffected by said throttle
valve when travelling away from its working
position, and means responsive to travel of
said element toward its working position for
automatically discontinuing said maximum
speed in advance of the resumption of said
working stroke.

7. A grinding machine having, in combi-
nation, a carriage having an idle position and
a position in which it reciprocates, a piston
and cylinder unit for moving said carriage, a
control valve connected to a source of pres-
sure fluid and to said piston and eylinder unit,
a valve operating device, means on said car-
riage for moving said device when the car-
riage is in its reciprocating position to
automatically reverse said valve and effect
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reciprocation of said carriage, and means on
the carriage for operating said device when
the carriage is at its idle position to move said
valve to its neutral or inactive position and
thereby stop reciprocation of said carriage.

8. A grinding machine having, in combi-
nation, a slidably mounted carriage, pressure
fluid means for reciprocating said carriage
including a control valve, a lever for operat-
ing said valve, and a stop on said carriage
arranged to engage said lever and move said
valve to neutral position to discontinue the
movement of said carriage.

9. A grinding machine having, in combina-
tion, a reciprocatory carriage having an idle
position and an operative position, pressure
fluid means for moving said carriage includ-
ing a control valve, an operating device for
said valve, means on said carriage to actuate
said operating device when the carriage ap-
proaches its idle position to move the valve to
neutral position, and separate means on said
carriage which automatically comes into
operative relation to said operating device in
the movement of said carriage from idle to
operative position for automatically recipro-
cating said operating device to reverse said
control valve and thereby effect continuous
reciprocation of said carriage in its operative
position.

10. A machine of the character described
having, in combination, a carriage having
an operative position and an idle position
remote from said operative position, and
mechanism arranged to reciprocate the car-

‘riage in its operative position to return the

carriage to its idle position and to automati-

+ cally stop the carriage at its idle position.
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11. In a grinding machine, a grinding
wheel, a slidably mounted carriage having
reciprocatory movement in its working posi-
tion, to produce a relative grinding traverse
between the work and said wheel; speed-con-
trolling means effective on said carriage in
said working position, and means set in oper-
“ation by travel of said carriage away from
said working position to render said speed-
controlling means ineffective on said carriage
for substantially the length of said travel.

12. In a grinding machine, a grinding
wheel, a slidably mounted carriage, means
for reciprocating said carriage at a. predeter-
mined speed in its working position, to pro-

duce a relative grinding traverse between

the work and said wheel, means for extending
the movement of said carriage in one direc-
tion, to effect separation of wheel and work,
and means brought into action by said ex-
tended carriage movement for increasing the
speed of said carriage. .
13. In a grinding machine, a slidably
mounted carriage having a working position
and an idle position, means for reciprocating
said carriage in said working position at an
adjusted speed, and means made effective by

5

travel of said carriage between said two posi-
tions for establishing a higher carriage speed,
without disturbance of said speed adjust-
ment. : '

14. In a grinding machine, a_slidably
mounted carriage having a working posi-
tion and an idle position, means for recipro-
cating said carriage in said working position
at an adjusted speed, means made effective
by travel of said carriage between said two
positions_for establishing a higher speed
without disturbance of said adjustment, and
means operative at a predetermined point
in the travel of said carriage from idle posi-
tion toward said working position, for re-
storing said adjusted speed.

15. In a grinding machine, a slidably
mounted carriage having a working position
and an idle position, fluid pressure means for
moving said carriage, reversing devices co-
operating with said fluid pressure means for
reciprocating said carriage in said Working
position, a throttle valve to control the spee

of said working reciprocations, means for'

disabling said reversing devices, thereby to
make said fluid pressure means effective for
the movement of said carriage away from
working position, and means brought into
action by said last named movement for ren-
dering said throttle valve ineffective, there-
by to procure travel of said carriage to its
idle position at an increased speed. '

~ 16. In a grinding machine, a grinding
wheel, a sli%ably mounted carriage, flui

- pressure means for reciprocating said car-

riage in its working position, to traverse the
work with said wheel, a throttle valve effec-
tive on the pressure fluid to control the speed.
of said working reciprocation, means for ex-
tending the movement of said carriage in one
direction, to effect separation of wheel and
work, and a by-pass for the pressure fluid,
around said throttle valve, said by-pass be-
ing opened by said extended movement of
said carriage, to increase the latter’s speed
when wheel and work are separated.
Dated this 4th day of January, 1922.
ALDEN M. DRAKE.
RAY D. HUBBELL.
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