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This invention relates to a grinding machine
and more particularly to a wheel feeding and
positioning mechanism. )

Wheel feeding mechanisms, such as commonly

s used in the grinding industry, have depended
upon slow-moving mechanisms, such as & nuf
and screw or a rack and pinion, to move the

. grinding wheel slide to and from an operating
position. In certain types of grinding, such as

10 the grinding of crankshafts, where it is neces-
sary to move the wheel slide rearwardly a con-
siderable distance so that the wheel clears the
projecting arms of the crankshafts, it requires
turning the feed screw through many revolu-

15 tions to move the wheel rearwardly to the desired

" extent. This operation required considerable
time when the grinding wheel -is moved rear-
wardly or forward into an operating position.,

In these days of modern machining methods re-

20 quiring rapid production, it is desirable and es-
sential that the loss of time be reduced to a
minimum, and that the parts of a machine be
moved rapidly during their idle movement so as
to minimize the loss of time and to increase the

25 productivity of the machine.

It is therefore one object of this invention to

. provide a grinding wheel mount which permits
the wheel to be moved rapidly and accurately to
a desired position by a fluid pressure mechanism

30 and then to be further moved manusally as de-

sired for a grinding operation.

It is another object of this invention to pro-
vide a grinding machine having the grinding
wheel carried by a transversely movable slide

35 and arranged for movement relative thereto by
a fluid pressure mechanism, and to provide such
adjustments and stopping devices as will serve
to make the machine capable of precision grind-
ing and rapidly moving the wheel towards and
from the work and positioning it accurately rela-
tive thereto.

Tt is still another object of this invention to
provide a micrometer feeding mechanism for
controlling the grinding feed of the wheel and
45 to provide a rapid positioning movement to move

the grinding wheel to and from an operative
position adjacent to the surface of the work.

4

<

It is & further object of this invention to pro-

vide a fluid pressure mechanism for moving the

50 grinding wheel slide rapidly to and from an

operating position adjacent to but out of contact
with the work.

Tt is still a further object of this invention to

provide & fluid pressure mechanism for moving

55 the wheel slide relative to an intermediate slide,

and a micrometer nut and screw mechanism for -
moving the intermediate slide relative to the base -
to produce the desired positioning and feeding
movement. - e - .
It is still another object of this invention to &
provide a suitable fluld pressure clamping mech-
anism for locking to its support that slide which
is moved by the fluid pressure mechanism. -
Other objects will be apparent from the fore-
going disclosute,” " T - 10
One embodiment of this invention has been
illustrated in the drawing, in which like reference

_numerals indicate like parts. g

Fig. 1 is a fragmentary perspective view of a
grinding wheel slide mounting and wheel feed- 15
ing mechanism having parts broken away and
shown in section to more clearly show the con-
struction. : S :

In. accordance with this invention, a slide is
provided for moving the grinding wheel trans- 20
versely towards and from the work and a fluid
pressure mechanism is provided for moving the
wheel transversely relative to the slide. This is
preferably accomplished by means of an upper
and a lower slide; the upper one of which is moved 25
by fluid pressure mechanism and the lower man-
ually sdjusted relative to the base. Means are
also provided for stopping this transverse move-
ment at a desired position and for adjustably
positioning the grinding wheel relative to the 30
work. Also, in our preferred embodiment, we
provide a fluid pressure-operated clamping device
for clamping:to its support that slide which is
moved by the fluld pressure mechanism.

As illustrated in the drawing, a portion of a 35
grinding machine has been disclosed comprising -
a base {0 which supports a slide 11 for transverse
movement on the V-way {2 and flat way (3.
This slide {1 in turn carries a. grinding wheel
which is mounted for movement transversely 0
relative thereto, and this movement may be ac-
complished by mounting the wheel on an upper
slide 14 which is arranged to slide on the V-way
{5 and flat way {8 on {the intermediate or lower
slide 1. A grinding wheel spindle {7 is rotatably 45
supported in bearings (8 in the wheel slide 14,
and carries at its outer end a grinding wheel 20
which is arranged to engage and grind a work
plece 21. .The work piéce 2i may be supported
on the centers.on any well-known head and foot- 50
stock (not shown).

In order to attain one of the objects of this
invention, namely, to provide a rapid position-
ing and withdrawing movement to the grinding
wheel, a fluid pressure mechanism is operatively 55
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-connected between the wheel slide {4 and the
intermediate slide 1. This mechanism may
comprise a cylinder 23 which, as illustrated, is
formed as an integral part of the wheel slide I4.
A piston 24 is slidably mounted within the cylin-
der. 28 and is connected by & piston rod 26 to an
upwardly extending bracket 28 on the interme-
diate slide 1. . .

Any suitable source of fluld pressure is provided
for supplying fluid under pressure to the cylin-
der and piston, such as a reservoir (not shown)
in the base, having an intake pipe 21 extending
therein. A geared pump 28 pumps fluid from the
reservoir through the pipe 271 and pipe 29 to a
reversing valve 30 which controls the admission
of Aluid to either end of the cylinder 23. Filuid
passes through the pipe 31 into valve chamber
32 and, in the position of the valve as {llustrated
in the drawing, serves to balance the pressure
between the valve piston 33 and valve piston 34.

When the valve stem 33 is moved towards the
lett, as viewed in the drawing, the port 36 is un-
covered and allows fluid under pressure to pass
from the chamber 32 into a pipe 31, through a
passage 38, In the wheel slide into a cylinder
chamber 38 to move the wheel slide forward into
an operative position, such as shown in the draw-
ing. This mechanism may be utilized for a
positioning movement to rapidly move the grind-
ing wheel into an operative position adjacent to
but out of contact with the surface of the work

to be ground. ‘ )
A stop collar 40 on the piston rod 2§ closely fits

within a dash pot cylinder 41 in the cylinder head
42, ‘The collar 40 and cylinder 4| serve as &
dash pot to slow down the movement of the
wheel slide at the end of the stroke. The collar
has a flat slabbed-off surface 48 which allows
the fluid to slowly escape from the cylinder &1.
‘This slow movement of the slide may if desired
be utilized as a grinding feed. Engagement of
the collar 40 with the bottom of the dash pot
cylinder 41 serves to definitely limit the forward
movement of the slide. A similar construction
is provided at the other end of the cylinder 23
to cushion the rearward movement of the slide,

Similarly, when the valve stem 38 is moved to-
ward the right from the position illustrated in
the drawing, the port 48 is uncovered and fluld
under pressure is admitted from the valve cham-
ber 32 through a pipe 46, a port 47, into a cylin~
der chamber 48 to move the grinding wheel slide
14 rearwardly to an inoperative position.

A manual control is provided for manually
shifting the valve stem 38 to move the valve so0
as to produce a forward or reverse positioning
movement of the grinding wheel or to throw the
valve into a neutral position to hold the wheel
slide against movement. This mechanism may
comprise & rock arm 50 having a pin 5/ engaging
a slot 52 in the valve stem 35. The arm §0 is
slidably keyed to a rod 8§3. The rod §3 carries
at its outer end a manually operable control
lever 88. The lever 8§85 is pivotally mounted on
a stud 56 which is carried by a yoked member
§51. The yoked member 87 is provided with an
oppositely extending cylindrical portion §8 which
is rotatably supported in a bearing 59 in a sup-
porting member 60. The member 6§ is fixed to
the front of the machine base. The rod 53 is
slidably keyed within a central aperture 6! in
the portion §8. The rod 83 extends within a

clearance hole 82 in the lever 85 and is connected v

thereto by a pair of opposed pins 63 which, are
- fixed to the lever and engage slots 84 in the rod
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83. It will be readily apparent from the fore-
going description that the lever 585 may be rocked
in two planes at substantially right angles to
each other. The stud 58 serves as one pivot
to permit a swinging movement of the lever §§ [3
towards and from the base, and the portion
88 serves as the other pivot to allow a lateral
movement of the lever §5. Movement of the
lever 88 towards the left, into position §8a,
moves the valve stem 38 towards the left and g
admits fluid to cause a forward approaching
movement of the grinding wheel slide. Simi-
larly, movement of the lever 88, towards the
right, into position 88b, moves the valve stem
38 towards the right and admits fluid through 15

‘port 48, pipe 46, port 41, into chamber 48 to

cause & rearward movement of the grinding
wheel to an inoperative position.

It i1s desirable to provide means for locating
the valve in a neutral position so that the opera- 20
tor may readily shift the valve to and from a
neutral position so as to stop the forward or
rearward feed when desired. The lever §8§ is
provided with a projecting pin 6§ which in a
neutral position engages a slot 66 so that the ¢s
lever 88 is held against sidewise movement. To
permit a sidewise movement of the lever, it is
necessary to move the pin 65 out of engagement
with the slot 66 so that the pin and lever 55 may
be rocked either towards the right or towards sg
the left, depending upon the direction of move-
ment of the wheel slide desired. It will be read-
ily apparent from this disclosure, that when the
operator desires to move the grinding wheel rear-
wardly, from the position of parts shown in the 35
drawing, the lever 55 is first pulled in a forward
direction towards the operator to disengage the
pin 68 from the slot §6, and then rocks the lever
88 into position §5b, moving the valve stem 38
towards the right and admitting fluid from the 49
valve chamber 32 through port 4%, pipe 46, port
41, into cylinder chamber 48 to move the grind-
ing wheel rearwardly to an inoperative position.

Similarly, when it is desired to produce a for-
ward positioning movement of the grinding wheel, 45
the operator moves the lever 85 forward to dis-
engage the pin 68 from the slot 66 and then
swings the lever into the dotted line position §8a
which shifts the valve stem 38 towards the left
and admits fluid through port 36, pipe 37, pas- 50
sage 38, Into cylinder chamber 38 to move the
wheel slide forward into a position adjacent to
but out of contact with the work. If desired, the
fluid pressure may be left on to retain a definite

pressure between the parts so that the ofl ilm 55

is always squeezed to a predetermined extent to
accurately position the wheel slide relative to its
support on each successive grind. -~ . .

It may be desirable, however, in certain grind-
ing operations, to provide a suitable locking de- 60
vice to clamp the wheel slide rigidly to the inter-
mediate slide after it has been positioned adja-
cent to but out of contact with the work. To
attain this object of the invention, a clamping
mechanism is provided having a fluid pressure 65
cylinder 67 mounted on the top of the wheel slide.

A piston 68 is slidably mounted in the cylinder §7
and is operatively connected to a rod 69 having
& head 70 slidably mounted in a T-slot 7{ in the
intermediate slide 1. A spring 12 is interposed 70
between the cylinder head 73 and the upper sur-
face of the piston to retain the piston in its lower
position to allow free movement of the wheel
slide on the intermediate slide. Fliud under pres-
sure is passed through a pipe 15 from the gear 75
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pump 28 through a control valve 76. In the pre-
ferred construction, the control valve 18 is ar-

ranged so that it may be controlled by movement -
of the lever 88. As illustrated in the drawing,

the rod B3 serves as a valve stem and has valve
pistons 18 and 19 mounted integrally therewith,
It will be readily appreciated from this construc-
tion that movement of the lever §§ either towards
or from the machine base moves the rod §3 end-
wise and shifts the valve pistons 18 and 79 80 as
to open or close the valve T6. .
The valve for actuating the clamping mecha~

'nism is preferably arranged to operate in timed

relation with the reverse valve for controlling the
positioning movement of the grinding wheel so
that the clamping mechanism may not be oper-
ated during the positioning movement but can
only be operated when the reverse valve is in &
neutral position. As shown in Fig. 1 of the draw=-
ing, the valve stem 38 is in a neutral position,
and the valve pistons 78 and 19 of the valve 16 are
positioned so that fluid under pressure passing
through the pipe 18 enters a chamber i within
the valve 16 and admits fluid through the port 82

. and pipe 83 to a cylinder chamber 84 on the

lower side of the piston §8. Admission of fluid
under pressure into the chamber 84 moves the
piston 68 upwardly and gives a corresponding
movement of the rod 89 and the head 70 so as to
lock or clamp the wheel slide 14 rigidly to the
intermediate slide 1. An exhaust pipe 85 is pro-
vided to carry off any fluid leaking by the piston
§8 and returning it to the reservoir in the base.
When the lever 88 is moved towards the op-
erator to draw the pin 65 from the slot 68, a cor-
responding movement is transmitted to the rod
$3 which moves the valve pistons 18 and 19 to-
wards the left, as viewed in the drawing. This

forward movement.of the rod 83 moves the valve

piston 18 over the port 82 and cuts off the fluid
pressure from the pipe 83 and at the same time
opens s port 86 so that fluid within the chamber
84 may pass back through the pipe 83 and out
through port 86 and a pipe 87 and be returned
through pipe 88 into the reservoir of the ma-
chine. The released tension of spring 12 moves
the piston 68 and rod 69 downwardly and un-
clamps the slide {4, The lever 55 is normally
held with the pin 88 in engagement with.the slot
¢6 by means of a spring pressed plunger 43, on the
lever 86, engaging & cam surface 44 on the yoked
member §1.

An exhaust pipe 90 is connected between the

.valve 38 and pipe 88 and is arranged so that

when the valve stem 3% is' moved towards the
right, as viewed in the drawing, to cause a rear-
ward positioning movement of the grinding wheel
slide, the valve piston 33 moves towards the right
a sufficient distance to uncover the port 36 and
permit fluid to exhaust from the cylinder cham-
ber 39 through passage 38, pipe 31, and out
through pipe 80 and pipe 88 into the reservoir.
Similarly, an exhaust pipe 81 is connected at the
other end of the valve 30 to the pipe 88 so that
when the valve stem 38 is moved towards the left
to cause & forward feeding movement of the
grinding wheel, fluid may exhaust from the cylin-
der chamber 48 through port 41, pipe 48, port 48,
and out through exhaust passage 91 and pipe 88
into the reservoir. : : ‘
To obtain a fine feeding movement of the
grinding wheel during the grinding operation,
a manually operable micrometer feed mechanism
is provided, comprising a nut 8 fixed to and de-

pendingfmthemmmedlatesude ii. Thenut

3

8% engages a feed screw 98 which is rotatably
mounted in bearing (not shown) in the base of
the machine. The forward end of the feed screw
carries a gear 91 meshing with & pinion 9%
mounted on the stud 89, The pinion 88 may be 5

" rotated by a. manually operable hand wheel 100.

sc as to turn the feed screw to cause either a
forward or rearward feeding movement of the
grinding wheel. A pivotally mounted stop 181
is provided and arranged to engage an abutment 10
102 on the feed wheel 100, A suitable microm-
eter adjusting mechanism is provided so that the
position of the abutment 102 may be adjusted
angularly relative to the feed screw, to adjustably
limit the forward feeding niovement of the grind- 15
ing wheel. This mechanism has been illustrated
only as shown one embodiment of this feeding
mechanism, since this micrometer - mechanism
does not in itself constitute a part of the present -
invention, and consequently has not been illus- 20
trated in detail. This mechanism may corre-
spond to that shown in the expired patent to
Norton, No. 762,838, dated June 14, 1904, For
further details of the micrometer adjusting mech-
anism, reference may be had to the above-men- 25
tioned patent. o :
The operation of this mechanism is readily
apparent from the foregoing disclosure. The
operator first moves the control lever outwardly
and towards the left into position 88« to shift 30
the valve stem 35 and admit fluid pressure to
the cylirider chainber 39 so as to move the parts
into the position shown in the drawing, with the
grinding wheel adjacent to but out of contact
with .the work. The operator then turns the 35
feed wheel 100 in a counter-clockwise direction to
feed the grinding wheel into the work. This
feeding movement continues until the .abutment
102 strikes the stop 101 which limits the forward
feeding movement of the grinding wheel. Dur- 40
ing the feeding movement, the valve 78 may be
in the position as iltustrated in the drawing, with
fluid under pressure passing through the pipe 83
into the cylinder chamber 84 so as to clamp the
slide 14 rigidly to the intermediate slide ff.45
After the grinding operation has been com-
pleted, the operator backs the grinding wheel
off by turning the feed wheel 100 in a clockwise
direction to move the grinding wheel out of con-
tact with the work and then pulls the lever §5 50
away from the base of the machine, to disengage

-the pin 65 from slot 66, and moves it into position

56b, shifting the valve stem 35 towards the right,

as viewed in the drawing, to admit fluid through
the pipe 46, port 41, into chamber 48, and causes 55
a rearward positioning movement of the grind-
ing wheel to rapidly move the grinding wheel
away from the.work. :

Having thus described the invention, what is
claimed as new and desired to secure by Letters 60
Patent is:

1. A grinding machine comprising a base, a
support for rotatable work thereon, an inter-
mediate slide mounted on the base for transverse
movement relative to the work, a grinding wheel 65
supporting slide supported solely by the inter-
mediate slide and movable transversely relative
thereto, fluid pressure mectianism for moving the
wheel slide transversely relative to the interme-
diate slide, and means including an adjustable 70
stop for moving the intermediate slide to locate
the wheel in a predetermined position. .

2.-A grinding machine comprising a base, a
work support, a rotatable grinding wheel, a
transversely movable wheel slide to support sald 75
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wheel, a transversely movable intermediate slide

-interposed between said wheel slide and base, a

fluid pressure mechanism connected to move. one
of said slides, means to move the other slide, and
means including a fluid pressure mechanism to
clamp to its support that slide which is moved by
the fluld pressure mechanism.

3. A grinding machine comprising a base, a
work support, a rotatable grinding wheel, a
transversely movable wheel slide to support said
wheel, a transversely movable intermediate slide
interposed between sald wheel slide and base, a
fluld pressure system including a cylinder and
piston operatively connected between the wheel
and intermediate slide to rapidly move the grind-
ing wheel to and from an operating position rela-
tive to the work, and means including a second
cylinder and piston which are operatively con-
nected to said system and arranged to clamp the
wheel slide rigidly to the intermediate slide.

4. A grinding machine comprising a base, a
work support, a rotatable grinding wheel, a
transversely movable wheel slide to support said
wheel, a transversely movable intermediate slide

- mounted on the base and supporting said wheel

slide, a micrometer feeding mechanism including
a nut and screw operatively connected between
the intermediate slide and base to produce a fine

feeding movement of the grinding wheel into the )

work to grind the work to a predetermined size,
& fluid pressure system including a cylinder and
piston operatively connected between the wheel
and intermediate slide to rapidly position the
grinding wheel, a2 dash pot cylinder formed in
the end of said first cylinder and a dash pot pis-
ton fixed to said first piston, which are arranged
to gradually slow down and stop the forward
movement of said wheel slide to position the
grinding wheel adjacent to but out of contact
with the work, said parts being arranged so thak
fluid under pressure may be retained to hold the
wheel slide in a fixed position relative to the in-
termediate slide during the grinding operation.

5. A grinding machine comprising a base, a
work support, a rotatable grinding wheel, a trans-
versely movable wheel slide to support said wheel,
a transversely movable intermediate slide inter-
posed between said wheel slide and base, & fluid
pressure system including a cylinder and piston
operatively connected between the wheel and in-
termediate slides to rapidly move the grinding

- wheel to and from an operating position, a re-

versing valve arranged to admit fluid to either
end of said cylinder so as to move the grinding
wheel either towards or from the work, a second
piston and cylinder which are operatively con-
nected to said system and arranged to clamp
the wheel slide rigidly to the intermediate slide,
a valve arranged to admit fluid to said cylinder to
clamp the wheel slide rigidly to the intermediate
slide, and a single manually operable lever which
is connected to control both of said valves so that
the wheel slide may be moved either towards or
ifrom the work, or may be clamped rigidly into
engagement with the intermediate slide.

6. A grinding machine comprising a base, a
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work support, a rotatable grinding wheel, a trans-
versely movable wheel slide to support said wheel,
a transversely movable intermediate slide inter-
bosed between sald wheel slide and base, a fluid
pressure system including a cylinder and piston 3
operatively connected between the wheel and in-
termediate slides to rapidly move the grinding
wheel to and from an operating position, g valve
arranged to admit fluid to either side of said cyl-
inder to cause the wheel to be moved either to- 19.
wards or from the work, & second piston and cyl-
inder in said system which are arranged to clamp
the wheel slide rigidly to the intermediate slide,
a valve to control the admission .of fluid to said
second cylinder, and a single control lever oper- 15,
atively connected to control each of said valves
80 that only one of said piston and cylinder mech-
anisms are operative at the same time.

7. A grinding machine comprising a base, a
work support, a rotatable grinding wheel, a trans- 20,
versely movable wheel slide to support said wheel,

" & transversely movable intermediate slide inter-

posed between said wheel slide and base, a fluid
bressure mechanism connected to move one of
said slides, means to move the other slide, and 25 .
means to secure to its support and hold immov-
able relative thereto that slide which is moved
by the fluid pressure mechanism,

8. A grinding’ machine comprising a base, a
work support, a rotatable grinding wheel, a trans- 30 .
versely movable wheel slide to support said wheel,
gulding and supporting ways on said wheel slide,

a transversely movable intermediate slide which
supports the wheel slide and is interposed be-
tween the wheel slide and the base, slideways on 35.
the top of said intermediate slide mating with the
wheel slideways, mating supporting ways between

.the intermediate slide and base, a manually op-

erable precision wheel feed mechanism operative-

ly connected between the intermediate slide and 40
base which is arranged to feed the grinding wheel
into the work, and a fluid pressure system includ-

ing & cylinder fixed to the wheel slide and a piston
fixed to the intermediate slide to rapidly move
the grinding wheel to.and from an operating po- 45-.
sition relative to the work.

8. A grinding machine comprising a base, a
work support, a rotatable grinding wheel, a trans-
versely movable intermediate slide mounted on
and supported solely by the base, a transversely 50
movable grinding wheel slide supported solely
by the intermediate slide and movable transverse-
ly relative thereto, a nut and screw feed mecha-
nism operatively connected between the inter-
mediate slide and the base, a micrometer whee! 53
feed mechanism including a stop to rotate said
screw to feed the grinding wheel into the work,
and a fluid pressure means including a cylinder
fixed to the wheel slide and a piston fixed to the
intermediate slide to rapidly move the grinding 60
wheel slide transversely relative to the intermedi-
ate slide so as to position the grinding wheel rel-

ative to the work. .
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