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9 Claims.

- The invention relates to grinding machines,
and more particularly to an interlock control
mechanism therefor,

One: object of the invention is to. provide an
improved hydraulically operated grinding ma-
chine with an interlocked control between the
lengitudinally movable work supporting table and
the transversely movable wheel slide. A further
object of the invention is to provide a chucking
grinding machine  with a control mechanism

which prevents an infeeding movement of the - -

grinding wheel unless the work table is posi-
tioned in proper predetermined relation with the
operative face of the grinding wheel.

Another object of the invention is to provide a
grinding machine in which a manually operable
control lever which serves to control the trans-
verse movement of the wheel slide is interlocked
with the longitudinally movable work table so

that the lever cannot be shifted to initiate a wheel

feeding movement unless the work is positioned

in a predetermined relationship with the grinding:
A further object of the invention is to-

wheel.
provide an interlocked control mechanism be-
tween a wheel feed control lever and the longi-
tudinally traversable table which serves to pre-
vent a longitudinal traversing movement of the
work table when the wheel is in a forward or
grinding pesition.  Other cbjects will be in part
obvious or in part pointed out hereinafter.

The invention accordingly consists in the fea-
tures of construction, combinations of elements,
and arrangements of parts, as will be exemplified
in the structure to be hereinafter described, and
the scope of the application of which will be in-
dicated in the following claims.

In: the accompanying drawings, in which is -

shown one of various possible embodiments of

. the mechanical features of this invention,

40
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Fig. 1 is a front elevation of an improved grind-
ing machine embodying this invention; -

Pig. 2 is a fragmentary perspective view of the
interlock control hetween the wheel slide control
lever and the work table together with the multi-
stop mechanism for limiting the infeeding move-
ment of the grinding wheel;

Fig. 3 is a fragmentary piping and wiring dia-

.gram, showing the hydraulically operated sys-.

tem for moving the grinding machine elements
and the electrical control mechanism therefor;
“Fig. 4 is a fragmentary front elevation, on an
enlarged scale, of the control lever and interlock
mechanism; ' :
"Fig. 5'is a right-hand eleva ion of the parts
-as shown in Fig. 4 :

(Cl. 51—105)

Fig. 6 is a fragmentary rear elevatlon, on ‘an
enlarged scale, showing the ‘multi-stop mecha~
nism for controlling the mfeedlng movement of
" the grinding wheel;

Fig. 7 is a fragmentary cross sectlonal view,. J

é‘

on'an enlarged scale, ‘of the dash pot feed mecha-

nism and feed stops;

Fig. 8 is a cross sectional view, on an enlarged

scale, taken “approximately. on the lme 8—8 of
Iig. 6; s

supporting member;

- Pig. 10 is a fragmentary sectlona,l V1ew on an
enlarged scale, through the work chuck and spin-
dle;

" Pig.-11-is a fragmentary cross sectlona,l view

taken approximately on the line (1—I1 of Fig. 10;

Fig, 12 is a fragmentary detail view showing the
respective positions of the work. and cundmg
wheels in a loading position;

Fig. 9 is a plan view of the feed stops and the‘

10

. 18

Fig, 13 is a similar view showing. the posmon :

of the work and grinding wheels in performing
the first step in the grinding operation; -

Fig. 14 is a similar view showing -the posmon
of the parts during the second step of the ormd-
ing ‘operation; :

Fig. 15 is a similar view showing the posﬂnon
of the parts during the third step of the grmd-
ing operation; and

Fig. 16 is a similar view showmg the pos1t10n
of the parts during the fourth or final step; ..

A grinding machine has:been illustrated in;the
drawings comprising a base 18 which supports: a
longitudinally traversable work table. {{ on the
usual V-way and flat way (not shown): ‘
table: 1l mgy be traversed longitudinally either
‘manually:or. by power by any of the old and well
known manual or power operated mechanisms.

The.
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For simplicity of illustration, a manually oper- . .

able traverse mechanism has been illustrated. A
rack bar 19 depending from the under side of the
table 1l meshes with a. gear I8 which is.sup-
ported on a rotatable shaft 17. The shaft I7 also
supports a gear 18 which is either formed inte-

‘gral with the gear 1§ or is rigidly connected there-

to and arranged to rotate therewith. The- gear
I8 meshes with a gear 19. carried on the -inner
end of a rotatable shaft 20. ‘The outer end of the
shaft 20 supports a manually operable traverse
wheel 21. By rotating the hand wheel 21 in

may be-traversed. longltudmally in either du'ec-
tion, as desired. This machine is partxculaﬂy
adapted for grinding a work -piece by -means. of
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either direction, .the work supportmg table f1 -
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. the plunge-cut method, that is, by feeding the
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grinding wheel directly into the work.

A rotatable srinding wheel 38§ is supported on
one end of a rotatable grinding wheel spindle 8{
which is journalled in bearings (not shown) in a
transversely movable wheel slide 52. The wheel
slide 32 is arranged to be moved transversely on
the usual V-way and flat way (not shown) on
the base 10, The grinding wheel spindle &{ may
be rotated in any well known manner, such as
by means of an overhead drive shaft or counter-
shaft or by means of an electric motor 33 which
is mounted on the upper surface of the whesl
slide 32. The motor 33 is provided with a motor
shaft 34 which carries on its outer end a-driving
pulley 35. The puiley 35 is connected by multiple
Vv-belts 36 with a- multi~grooved driven pulley 37
mounted on the outer end of the wheel spindle
31. The belt drive above described is commonly
known as a multiple V-belt type in which a plu-
rality of belts 3¢ of V-shaped cross sectional area
are connected between multi-v-greoved pulleys
35 and 371. The wheel slide 32 is arranged for
a transverse feeding movement toward and from
the work supporting - table {1 by means of &
wheel feeding mechanism to be hereinafter de-
scribed. ‘

‘ Wheel feeding mechanism

A wheel feeding mechanism is provided to con-
trol -the feeding movement and adjustment of
the grinding wheel 30 toward and from the work
The wheel slide 32 is pro-
vided with a depending half nut 45 which meshes
with a‘rotatable cross feed screw #{. 'The feed
screw 41 is rotatably supported at one end by a
bearing 42 which is-supported in fixed relation o
the-base 10. The other end of the feed screw 41
is ‘rotatably journalled in a slidably mounted
bearing member 43 which is slidably keyed within
a cylindrical aperture 44 formed within the base
10: of the machine. The feed screw &f may be
rotated manually for adjusting the position of
the wheel slide 32 in setting up theé machine by
means of a manually operable feeding mechanism
to be hereinafter described. '

In order that the wheel slide 32 may be rap-
idly-moved toward the work supporting table
to grind a work piece by the plunge-cut method,
the feed screw is connected to a piston rod 45.

" A:fliiid pressure cylinder 46 is formed within, the

base 10-of the machine and contains a slidably
mounted piston 47 which is connected with or
formed integral with the piston rod 45. As illus-
trated in Pig. 3, the other end of the piston rod
45-is fixedly connected to the slidably mounted
bearing member. 43 so that wheén fluid vressure
is admitted to either end chamber of the cylin-
der 46, the endwise movement of the piston rod
45 “will be transmitted to produce an axial or
endwise -movement of the feed screw &i which
in turn transmits this motion to produce a trans-
verse feeding movement of the wheel slide 32
and ‘the rotatable grinding wheel $3. A .motor
driven fluid pressure pump 48 is arranged to
pump fiuid -through a pipe 43 from a reservoir
50 which is.preferably located within the base
{0. of the .machine. The pump 48 forces fluid
under .pressure through a pipe §i to a feed con-
trel valve 52. The feed control valve 52 is pref-

..erably a piston type valve comprising a valve

stem 53 having formed integrally therewith a
plurality of valve pistons. In the position of the
valve 52 (Fig. 3), fluid under pressure passing
through the pipe 51 enters a valve chamber B4
and passes through a passage 8% into a cylinder

2,190,134

chamber 3% to move the wheel slide to its rear-
most or inoperative position. During the pas-
sage of fluid under pressure into the cylinder
chamber 58, fluid is exhausted from a cylinder
chamber 57, into a valve chamber 53, and outb
through an exhaust pipe §9 to the reservoir %6.

Similarly, when the valve stem is shifted to-
ward the left (Fig. 3), the direction of flow of
fluid within the feed cylinder 46 will be reversed.

In this position of the valve, fluid under pressure I

passing through the pipe 5 will enter the valve
chamber B4 and pass through a passage into the
cylinder chamber B71 to initiate & imovement of
the piston 417 toward the left which in turn trans-
mits 5, movement toward the left of the feed screw
&1, the half nut 39, the whee! slide 32, and the
rotatable grinding wheel 20 to cause the wheel
3% to move transversely so as to approach the
work supporting table 1.

The valve stera 53 projects from the front of
the machine base and is connected hy means of
a stud 88 with the upper end of a pivotally
mounted lever 8¢ which is in turn fixedly mount-
ed at one end of a rock shaft 82 which is jour-

nalled in a bearing 82 fixedly mounted relative 2

1o .the base 8. The right-hand end (Fig. 4)
of the rock shaft 62 is provided with a lever €4
which is fixedly mounted thereon. The lever 64
carries at its upper end & pair of spaced parallel

pins or studs 65 and 83 which are engaged by

a manually operable control lever to be herein-
after described.
Dash pot

The piston and ecylinder mechanism, above .
described, serves to cause the grinding wheel 88 °

rapidiy to approach or recede from the work
piece. In order to reduce the rapid approaching
movement to a predetermined grinding feed, it is
desirable to provide a wheel feed controlling
mechanism, such as a dash pot mechanism, which
may be rendered effective when the grinding
whee! §8 is about to contact with the surface
of the work piece to be ground. As illustrated
in PMig. 3, an outwardly exiending casing 53 is
fized to the end of the cylinder 4% and contains
a - pair of diametrically arranged spaced dash
pot pistons €3 and 78 which slide within dash
vot cylinders T! and 72. The dash pot pistons
are normally held in a rearward position by
springs 73 and 74, respectively. During the rapid
approach of the grinding wheel 38, the dash pot
istons are inoperative.

The piston rod 45 extends toward the rear of
the machine and is provided with a slidably
mounted sleeve 75 The sleeve 75 is provided
with diametrically projecting arms 1§ and 77
which are provided with bosses T8 and 18, re-
spectively. The bosses 18 and 78 are positioned
and arranged to engage the dosh pot pisions &3
and T8, respectively, at a point substantially coin-
ciding with the axes of the dash poé pistons.
When fiuid is admitted under pressure to the
cylinder chamber 37 to cause the grinding wheel
38 to move toward the work piece, the rapid ap-

proaching movement continues until an adjust--

able collar 89, carried by a threaded end por-
tion 81, engages the end of the sleeve T5. The
continued movement of the piston 47 is resisted
by the dash pot pistons 9 and I8, which ferces
fluid under pressure from the dash pot cylinders
7! and 12 through an adjustable needle valve
82 into a reservoir 83. By adjustment of the
needle valve 82, the exhaust of fluid from the
dash pot cylinders Tf and 72 may be readily con-
troiled to produce the desired grinding infeed,
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2,190,134
movement of ‘the slide 32 and the grinding wheels

so.that the grinding wheel. will *be ‘moved into
the work piece to grind the same 'al the desired
rate of feed. "This dash pot mechanism is sub-
stantially. the same as that shown in the United

States Patent No. 2,101,970 dated December 7,

1937, to Raymond A. Cole and Charles H. Amidon,
and since this feature is not considered to be a
part of the present invention, the details.of dis-
closure have not heen completely described here-
in. For details of disclosure not contained here-
in, reference may be had to. the prior patent
above mentioned. -

‘The fluid reservoir 83 and the dash pot cylin-
ders 11 and 12 form a separate fluid system which
is independent of the main feed cylinder 46 and
its control valve 52. In.order to fill the reservoir
83, a pipe 81 is connected with the pipe 51 which
leads from the fluid pressure pump 48, and a
valve 88 in the pipe 87.serves to admit fluid from
the pump into the reservoir 83 to fill the dash
pot. system  in . setting up. the machine and to
maintain it full during use. . An’ overflow pipe 81

is provided which is connected with the pipe 59

to convey excess fluid from the. reservoir. 83 to
the reservoir 50. If desired, the valve 88 may

be maintained slightly open during use of the

machine so that the reservoir 83 is at all times
filled' and any overflow therefrom may readily
return to the reservoir 59.

In order to allow the dash pot cylinder cham-

bers 91 and 92 to fill quickly as the wheel slide

32 moves rearwardly, a ball check valve 98 is
provided in the dash pot cyhnder casing 68 which
is connected by means of a pipe 89 with the res-
ervoir 83. By providing this ball check by-pass,
fluid is quickly admitted into the dash pot cyl-
inders and does not have to be drawn in whol]y
through the needle valve 82.

Positive stop

In order to grind a work piece to a predeter-
mined size, it is necessary to feed the. grinding
wheel 30 toward the work piece to grind the same
and then to stop the infeed and allow the grind-
ing wheel 30 to grind out or to allow the sparks
to die out in order to round up the work so that
it will be ‘ground to a true cylindrical surface
of a predetermined size. In the present dis-
closure, the machine as set up is provided with
two grinding wheels; namely, the grinding wheel

30 which serves to rough grind a piece of work -

to the required rough size, and . also a finish

grinding wheel 30c¢ which is of a smaller diam-

eter and is mounted adjacent to the grinding
wheel 30 so that after the work piece has been
rough ground by means of the wheel 30, the work
supporting table 11 may be traversed longitudi-
nally toward the left (Fig. 1) to position the work
piece in operative relation with the finish grind-
ing wheel 38a to facilitate a finish grmdmg op-
eration. In order that the work piece may be
rough ground to a predetermined extent, after
which it may be finish ground to a predetermined
size, it isdesirable to ‘provide a. positive stop
mechanism comprising a plurality of stop ele-
ments which' may be automatically moved infto
an operating position in timed relation with the
longitudinal positioning movement of -the work
supporting table f1. As illustrated in Fig. 7, an
adjustable stop sleeve 88 surrounds the sleeve 15
and is held in adjusted position thereon by means
of a lock nut 85. The positive stop sleeve 84 is
arranged to engage the end face of the dash pot
cylinder head 86 positively to limit the infeeding

3

30 and 30a. ‘
A 'multi-stop mechamsm is- provided for 1m1-
iting ‘the infeeding movement of the wheel slide

to. limit the infeeding movement of the grinding.

wheels 30 and 30a so as to grind a work piece

first to a predetermined rough size and then to a

predetermined - finish . size.  'This - multi-stop
mechanism is preferably arranged: to. be auto-
matically actuated by and in timed relation with
the ‘longitudinal positioning movement of the
work supporting table 1 1I.

As Mlustrated in the drawings, a bracket 110 is
fixedly ‘mounted on:the dash pot: cylinder head
86 and projects downwardly therefrom and is
provided with a bearing portion 111 which serves
rotatably to support a rock shaft 12.. The rock
shaft 142 supports a sector-shaped frame (13.
The frame 113 is provided with an arcuate-shaped
elongated slot (14 which surrounds the threaded
portion 81 of the piston rod 45. The frame 113
serves as a support for a plurality of spaced pairs
of :stop blocks 115, 116°and 11T which are ar-
ranged so as to be -engaged by the collar 80.
The stop: blocks (15, 116 and (1T are arranged
to be moved into an operative engagement with
the end of the sleeve 15 so that further move-
ment of the collar 80 serves through stop blocks
{15, 116 or 11T to move the sleeve 15 endwise s0
that the bosses 78 and 19 engage ‘the dash pot
pistons 69 and 10, respectively, after which the
rapid approach of the grinding wheels 30 and 30a
is reduced to a slower grinding feed. The slow
grinding feed .continues until the positive  stop
sleeve 84 carried by the sleeve 15 -engages the
dash pot cylinder head 86 to positively limit the
forward feed. of the grinding wheels 30 and 30a.
The pairs of .stop blocks 115, 116 and {IT are

10
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30

each provided with ‘a supporting ‘stud which is -

slidably keyed within an: aperture or hole in the

bracket 113, and are normally held in position .

with the stop blocks 115, 116 and 7 yieldably
engaging the bracket 113 by means of springs 118

40

which surround the stud. ' The springs 118 are :

interposed between the bracket f13-and the nuts
119 on the end of the studs.

The shaft 1§12 projects through the base of the
machine through a point in front of the ma-
chine base. A brackef 120 is mounted on the
front end of the shaft {12 outside the base. By
swinging the:bracket 120, the shaft {12 may be
rocked to-shift the plate 113 successively: to po-
sition the stop blocks {15, 116 and 117 in an

‘operative position with 1elat10n to the collar 80

and the sleeve 75.

In order that. the stop blocks i85, {18 and H‘l
may be moved in timed relation with the table
movement, a linkage mechanism is ‘provided

~connecting the bracket 120 with the table (1. A

bracket 121 is fixedly mounted on the side of the
bracket 120 and is pivotally connected to a link
122 by means of a stud- 123. The link 122 is
connected to a pivotally mounted rock arm 124 by
means of a stud {25, The rock arm 124 is piv-
otally supported by means. of a stud 126 which
is fixedly mounted on the front of the machine
base 18. The upper end of the rock.arm 124 is
pivotally connected by means of a stud 127 with
a link 128. 'The upper end of the link 128 is
provided with a hook-shaped portion 129 which

is arranged. to. detachably engage a stud 130

which is either fixedly mounted on or formed
integral with a slide block : 131

i whieh is-ad- -
justably mounted by means of bolts 132 and 133
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carried by a T-slot 134 formed in the front-edge

“of the table 1.

It is desirable to provide a readily detachable
connection between the link 128 and the stud
13050 that during a grinding wheel truing opera-
tion the feed stop mechanism may be readily
disconnected before  the truing operation is
started and may be readily connected again after
the wheel {ruing operation has been completed.
A spring-pressed detent 135 normally serves to
hold the. hook-shaped end 129 of the link {28
in engagement with the stud 138. A stud 136 is
fixedly mounted to the detent 185 and is arranged
to slide longitudinally in an elongated slot 137
formed in the link [28. - A handle 139 is fixedly
connected to the upper end of the stud {36 and
serves to facilitate withdrawal of the detent 135
when it is‘desired to disconnect the stop mecha-
nism from the table i1, so as to allow independent
movement of the table without affecting the po-
sition of the stop mechanism and its operating
parts.

In order to attain one of the main objects of
the invention, a suitable interconnection or inter-
lock is- provided between the wheel feeding
movement and the table traversing movement.
A manually operable control lever 145 is con-
nected by means of a bracket {46 with a piv-
otally mounted lever {47. The lever 47 is piv-
otally supported by means of a stud {48 supported
in a pair of spaced bosses {48 and (50 which are
formed integral with the bracket 128. The lever
{48 is positioned between the studs 65 and 65
and is preferably of a size to fit the space there-
between. Movement of the control lever (45
about the supporting stud {48 serves, through the
studs 6% and €8, the lever 64, the rock shaft 62,
the lever 61, to shift the valve stem 53 so as

- to shift the control valve 52 to initiate either a

40

45

GO

65

70

75

forward or rearward movement of the grinding
wheel 38 and its supporting slide 32.

In order to prevent longitudinal shifting of the
work supporting table when the grinding wheel
is in an operative grinding position, and to pre-
vent an infeeding movement of the grinding
wheel unless the work supporting table is posi-
tioned in one of a series of predetermined posi-
tions, a suitable interlock is provided to control
the shifting movement of the lever {45. An
arcuate-shaped member {60 is fixedly meounted
on the base ¢f the machine. The arcuate mem-
ber 150 is provided with a plurality of notches
161, 182, 163 and {64 in its lower surface. 'The
lever 45 is provided with an adjustably posi-
tioned member {89 which is arranged to be
clamped thereon by means of clamping screws
{85. The member {59 is provided with an inte-
gral clamping device {68 which serves as a sup-
port for a stud 167. The stud I87 is provided
with an enlarged head 168 which is spaced from
the member {66 by a distance slightly greater
than the thickness of the arcuate member 186.
The head 168 projects upwardly and is shaped
to mate with the notches {8, {62, 168 and {34,

In the position of the parts (Fig. 4), the head
188 is aligned with the notch 181 and the lever
{45 may be swung toward the cperator so that
the head {88 of the stud {67 slides within the
notch {81, thus shifting the control valve 32 to
initiate a forward feeding wmovement of the
grinding wheels 38 and 39a¢. During the time
interval in which the grinding wheel is moved
toward and from the work to grind the same, the
head (68 engaging the notch #6{ prevents a
longitudinal - traversing movement of the table

2,190,134

ff and thereby prevents a shifting movement of
the stop plate member (13. After the grinding
operation has been completed, the lever 145 is
then moved toward the rear of the machine to
shift the control valve 52 into the position illus-
trated in Fig. 3, which movement slides the head
168 of the stud {87 into the position illustrated
in Fig. 5. In this position of the lever {45, the
lever together with the actuating mechanism for
the feed stop may be moved longitudinally by the
traversing movement of the work supporting
table {l. During the longitudinal traversing
movement of the table, the head {68 of the stud
{87 rides along the rear face of the segment 163
and thus locks the lever {45 so as to prevent its
movement in a counterclockwise direction (Fig.
5) to -initiate another infeeding movement of

‘the grinding wheel until the head 68 is aligned

with one of the notches 61, 182, 163 or 164, thus
providing an interlock to prevent an infeeding
movement of the grinding wheel during the table
traversing movement unless the work piece is
located in ‘a predetermined position for the next
grinding operation.

Manual feed adjustmient

The feed screw-4{ is arranged so that it may
be rotated manually to adjust the position of the
wheel slide 32 in setting up the machine for a
given grinding operation or for compensating for
wheel wear during grinding. The feed screw &1
is slidably keyed at its forward end within a ro-
tatable sleeve 110. The sleeve {10 is fixedly
mounted on the inner end of a rotatable shaft
{71 which supports a gear 172 meshing with a
gear {18. The gear |73 is formed on the end of
a rotatably supported shaft (T8. The shaft 174
supports on its oufer end a manually operable
feed wheel 175. The feed screw may be rotated
manually by rotation of the feed wheel {75 in
either direction to adjust the position of the
grinding wheels 30 and 30a together with their
supporting slide 32. A stop pawl {18 is pivotally
mounted on a stud 177 on the base {9. The
pawl {78 is arranged to engage an abutment (not
shown) carried by the manually operable feed
wheel 175. The manually operable feed wheel
173 is provided with a  micrometer adjusting
mechanism (18 to facilitate adjustment of the
stop abutment relative to the féed wheel 175,
This mechanism has not been illustrated in de-
tail, since it is not considered to be part of the
present invention. Reference may be had to the
prior U. 8. patent to C. H. Norton No. 762,838

dated June 14, 1904, for details of disclosure not .5:

found herein.
' Work support

A rotatable work support is provided on the
work supporting table fi rotatably to support a
work piece in operative relation with the grind-
ing wheels 30 and 30a for a grinding operation.
In the preferred.construction, a live spindle work
rotating and supporting mechanism is provided
which is. substantially the same as that shown

in the prior U. 8. patent to Cole and Amidon No.’

2,101,79C above referred to. This mechanism
may comprise a headstock {88 which is arranged
rotatably to support a spindle 181 in bearings 82
and 183, respectively. The headstock 180 is pro-
vided with a surface which mates with a corre-
spondingly shaped surface on the work support-
ing table t! whereby the headstock may be ad-
justed longitudinally therealong and clamped in
adjusted position in a manner similar to that
shown in the prior patent above referred to.
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The work supporting spindlé {8{ may be ro-
tated by means of an électric motor {85 which is
mounted on top of the headstock 180, A motor
shaft 186 is provided with a multi-V-grooved pul-
ley 1871 which is connected by multiple V-belts
188 with a multi-v-grooved pulley - 189 which is
keyed to the end of the work supporting spindle
{81 and is held in adjusted posmon thereon by
means of a collar 190.

In order that the electric motor {85 may be
readily controlled from the operator’s station in
front of the machine base, a ' two-button snap
switch 191—192 is provided which is préferably
mounted on the front of the headstock 186. A
lever {83 is pivotally mounted on a pair of op-
posed studs 84, When the lever 193 iis: rocked
in a clockwise direction (Fig.: 3), that is, when
the knob moves toward the headstock {88, the
push button 191 is actuated to close- a circuit
through a relay switch 296 to start rotation of the
headstock. motor 185. Similarly, if the lever
£93is rocked in a counterclockwise direction (Fig.
3),.that is - when the knob moves away from the
headstock 180, the push button 192 is actuated
to close a-circuit through a relay switch 291 so
as to break the circuit to the motor 185 and thus
stop. the motor: 185 to stop the rotatlon of the
work supporting spindle 181.

In grinding certain types of work, it is desn-
able to provide a live spindle ‘work supporting
member which is arranged so that the work piece
may be inserted, ground and removed therefrom
without stoppmg the rotation of the spindle.’

The work holding mechanism'illustrated in the

). drawings is particularly adapted for grinding a

cylindrically shaped. work' piece. having an ec-
centric portion 196-on its end. A work piece
195 having an eccentric portion 186 is sup-
ported in a collet 197 having a central aperture
which is eccentric relative to the-axis of rota-
tion of the headstock spindle 181 by an amount
equal to the offset of the- eccentric {96 rela-
tive to the work piece 180. - The work piece
is clamped in position within the collet 197 by

-means of a clamping member (98, the upper sur~
face of which is provided with two spaced V-

shaped portions {98a and 198y which engage the
cylindrical portion 195 of the work piece.
under surface of the clamping member 198 is
provided with a cam face 198¢c which rides on a
stud 199 fixed in the rotatable part of thé head-
stock. The clamping member 198 is connected
to ‘a°slide rod 200 which passes thiough a cen-
tral aperture within the headstock spindle 181.
A spring 2061 serves- normally to exert a pres-
sure tending to move the clamping memper 198
toward the left (Fig. 3) in a clamped position.
The outer end of the rod 268 is provided: with
a spool shaped member 202 which is pivotally
connected to the upper end of a rock arm 203.

The rock arm 203 is pivotally mounted-on a stud

204 which is fixed to the headstock frame (80.

The lower end of the rock arm 283 is yoke- .

shaped and is connected by means of a stud 205
with a-slidably mounted piston rod 206. - A pis-
ton 207 is mounted on the right-hand end'of the
piston rod 206 (Fig. 3).--The piston 207 is slid-
ably ‘mounted within a ‘cylinder 208 which is
formed as an integral part.of the headstock {80.

A spring 209 surrounds the piston rod 206 and'is °
interposed- between the piston 207 and the left-

hand end of the cylinder 208. (Fig. 3). The spring
209 is'a ‘compression spring and- normally serves
to exert a pressure to. move the rod 206 toward
the right (Fig: 3) to cause the clamping member

. mounted thereon.
support for the opposed studs:194 and {95 which:

The
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198 to move toward the left to clamp the work

" piece 195 in operative position within the head-

stock 80, the spring 2098 having sufficient com-
pression to exert the required clamping pressure.

In order to release the work piece, a -fluid
pressure mechanism is provided. Fluid under
pressure from the pump 48 passing through the
pipe 51 passes through a pipe 2i0 to a vaive. 211
and through a pipe 212 into a cylinder chamber
2{3 to cause the piston 267 to move toward the
left (Fig. 3), which transmits a motion against

-the ‘compression ¢f the spring 209 to move the
' clamping member 98 toward the right (Fig. 3) -
.to unclamp. the work piece 195. 'The position of

the parts as illustrated in Fig. 3 shows the work
piece {55 in a clamped operative position. Im

10
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this position of the parts, the pipe 212 is con~ .
nected by an exhaust pipe 24 to allow fluid with- -

in the cylinder chamber 213 to-exhaust and re-
twrn to the reservoir 50 within the base 0. The
valve 211 is preferably a rotary type valve having

-a rotary valve member. 215 which is provided -

with a valve stem 216 having a collar 217 fixedly
The collar 217 serves as: a

pivotally support the headstock control lever 1983,

When the headstock control lever' 193 is rotated - -

in-a counter-clockwise direction into dotted line
position-193¢ (Fig. 3), the rotary valve member
215 is connected to exhaust fluid from the cham-'
ber 213 'and thereby releases the compression of

the spring 209 to clamp the. work piece 195 ‘in

operative position. within. the collar 197.

‘When it is desired to release the work plece‘f‘
195 ‘after a grinding operation has been com’

pleted, the lever 193 is rocked in a- clockwise di-
rection from the position 193¢ to turn the valve
member 215 . in a . clockwise ‘direction:  into-.a
position” whereby fluid under ‘pressure’ passmg

through the pipe 218 passes through the pipe 212
into the cylinder chamber: 213 to move the piston

207 toward the left to move the clamping mem-
ber 198 toward the right (Fig. 3) to unclamy: the

40

work piece 185 so that it' may'be removed from

the headstock and replaced wn',h an unground
work piece.

The work: is preferably loaded into: the- collet
197 by means of g special loading fixturg which

jhas not been illustrated in this application, since
it is not considered to be a part of the present

invention. 'This locating fixture serves to locate

the  eccentric portion 196 so that its axis ‘coin=’

cides with. the axis of rotatlon of the hea.dstock‘
spmdle 181,
The. various steps ‘in the grmdmg operatmn

are diagrammatically illustrated in Figs. 12 to. 16

inclusive. Fig. 12 shows the relative positions of
the grinding wheels 30 and 30a:when the work
piece 199 is loaded into the machine. - Fig. 13
shows the first step in the grmdlng operation

“with the grinding wheel 30 in engagement with
the eccentric pin 196 to rough grind the same"
“to a predetenmned size.” Fig. 14 shows the sec-
‘ond step 'in’ the operation, in which the work

piece’ has been. traversed toward the left- and

‘-55‘

65

the end face of the eccentric stud 196 is rough‘ :

ground by the side face of the grinding wheel 30.
Fig. 15 shows the third step inh the grinding. op=
eration, in which the work piece 195 has been
traversed toward the left  to position thé eccen-
tric stud 196 opposite the grinding. wheel .30a
and the grinding wheel has advanced into opera~
tive position to finish grind the eccentric pin (96;
Fig. 16 shows the fourth step in the grmdmg
operation,-in which the work plece ‘195 has been

.70

T8




6

o traversed a further distance toward the left and

the side face of the grinding wheel 38a fed into

- engagement with the end face of the eccentric

io

15

. 20

36;

tion' of. the parts, the lever {23

pin 186 to finish grind the same.

. The operation of this improved grinding ma-
chine will be readily apparent from the foregoing
disclosure. = Assuming the wheel slide 32 to be
in its rearmost position, s work piece 185 is set
in-a loading fixture (not shown) and is inserted
within the work supporting collet 187, The lever
193 is then moved in a counterclockwise direc-
tion into the dotted line position indicated in
Fig. 3 to exhaust fluid within the cylinder cham-
ber:: 113, -thereby releasing the compression of
the spring 208 which serves to move the clamp-
ing member 188 toward the left (Fig. 3). The
cam surface formed on the under side of the
clamping member 198 riding on the pin 188 serves
to -move. the clamping member {98 upwardly,
rigidly-to clamp the work piece 195 in position
within the work holding collet §87. In this posi-
is rocked toward
the headstock to actuate the push bution switch
191, thereby operating the relay switch 296 to

. start .the electric motor {85 which in turn starts
‘rotation of the headstock spindle 18f and the

work piece 1985.

The grinding wheels 33 and 3%q are rotated by
the closing of -a circuit to start the motor 32.
The lever {45 may then be moved toward the

" operator, that is, in a counterclockwise direction

&£

{61 in the arcuate membher
operation proceeds until the collar adjacent to

(Fig. 5) te shift the control valve 52 so as to ad-
mit fluid under pressure to start the forward
movement of the wheel slide 32 and the grinding
wheels -39 2nd 30c¢. During this movement the
head: 168 of the stud 167 slides within the notch
{608, The grinding

the rear end of the piston rod engages the stop
block 115 and moves the stop block into a stopped
position against the end of the-sleeve to posi-
tively limit the infeeding movement of the grind-
ing wheel. ..'This movement causes the grinding
wheel 38 to move from the position illustrated in
Pig: 12 into the position illustrated in. Fig. 13.

"The grinding. wheel 38 being set for a rough

&G,

i3

a0

65,

grinding operation, grinds the-eccentric portion
196 of the work picce 195 to the required extent.
The-hand traverse wheel is then turned to cause
a . slight movement of the table 1i. toward the

"right.so that the shoulder of the work piece is

brought up -into engagement with the side face
of the wheel 38 to clean up the shoulder thereon.

The control lever 145 is then moved toward
the’ machine base or in a clockwise direction

* (Fig. 5) which shifts the wheel feed control valve

to produce a rearward movement of the wheel
slide ‘32 and the grinding wheels 20 and 30a.
At the same time, the head {168 moves out of the
notch 18! in the member (88 so that the table is
traversed longitudinally by manual rctation of
the hand wheel 21 to move the work piece so
that the grinding wheel 80 may be fed into the
position illustrated in Fig. 14 to grind the end
face of the eccenfric portion 186 of the work

“piece 195, During this traversing movement of

70;
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the work table, the stop carrying sector {13 is
rocked in a clockwise direction (Fig. 2) to posi-
tion. the next stop: block in operative . relation
with  the collars on the feeding mechanism.
When the work piece has been positioned as in-
dicated in Fig. 14, the lever 145 may be moved
outwardly. to start an infeeding - movement of
the. grinding wheel.

.In. this posmon of the parts, the head 168 of

2,190,184

the stud 167 is-aligned with the notch 162. The
wheel feeds into the work to a position illus-
trated in ¥Fig. 14 to rough grind the end face
of the eccentric 186 to the required extent, after
which the lever {85 is moved foward the ma-
chine, that is, in a clockwise direction (Fig. 5)
to cause a rearward movement of the wheel slide,
after which the table may be traversed to a posi-
tion to bring the eccentric {96 into operative
relation with the finish grinding wheel 30c, as
illustrated in Fig. 15. In this position of the
parts, the. lever 145 may be again moved away
from, the machine, that is, in a counterclockwise
direction (Fig. 5), in which position the head 168
of the stud {67 is aligned with the notch 183
and produces a shifting movement of the con-
trol valve 52 to cause an infeeding movement
of the wheel slide 32 which continues until the
grinding wheel 38¢ grinds the periphery of the
eccentric 186 to the required extent. When the
eccentric has reached a predetermined size, the
table ti is jogged toward the right a sufficient
distance so that the side face of the wheel con-
tacts ‘and grinds or cleans up the shoulder -on
the work piece.
rearwardly, that is, in a clockwise direction (Fig.
5), to cause a rearward movement of the wheel
slide 32 and the grinding -wheel 38a, after which
the hand traverse wheel 2{ may then be rotated
to again traverse the table &1 toward the leff,
so that the work piece {95 bears the relation
with the wheel 38a as shown in Fig. 16, in which
position the head 168 of the stud 87 is aligned
with the notch 164.

In this position of the parts, the lever {45 may
be again shifted to start an advancing or in-
feeding. movement of the grinding wheel slide
32 and the grinding wheel 3% so that the finish
grinding wheel 38 grinds the end face of the
eccentric portion 196 of the work piece.
lever §45 may then be moved toward the ma-
chine, that is, in a clockwise direction (Fig. 5)
to cause a rearward movement of the grinding
wheel slide 32 and the grinding wheels 30 and
30a.  The .work table [ may then be traversed
toward -the right by rotation of the manually
operable traverse wheel 21 into its initial posi-
tion with an adjustable stop dog 228 carried by
the T-slot 134 on the table {i{ in engagement
with a fixed stop abutment 221 mounted on the
front of the machine base. The knob of the
control lever (93 is then pulled away from the
headstock so that the lever {93 actuates the push
button switch {92 to -operate the relay switch
297 to stop the rotation of the headstock motor
{85. At the same time, the lever {93 is then
rocked in a clockwise direction to shift the rotary
valve member 21§ into. a position fo admit fluid
under pressure through the pipe 2i2 into the
cylinder chamber 213 to unclamp the work piece
by shifting the clamping member {98 toward the
right (Fig. 3). The finish ground work piece
may then be removed from the collet {87 and a
new piece, in its locating adapter, inserted in
position for the next grinding operation.

- During the traversing movement of the table
{{, the head 158 on the stud [67 slides along
the rear face of the sector 188 and prevents a
shifting movement of the control lever 145 to
produce - an  infeeding movement. Similarly,
when the head 168 of the stud {67 is in engage-
ment with the notches {64, 162, 163, or 164, the
table cannot be traversed due to the fact that
such movement is prevented by the engagement

of the head 168 with the notches in-the arcuate "

The lever 145 is then shifted »

The ...
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member 168, thus serving 'as an interlock to

prevent an infeeding movement of the grinding .

wheel during a longitudinal positioning move-
ment of the work piece, and similarly preventing
a longitudinal movement of the work piece dur-
ing an infeed grmdmg movement of the wheel
slide -32.

‘While the machme disclosed in this application
illustrates the grinding of a work piece having
an.: éccentric pin projecting from “its end, this
machine is equally applicable to grinding other
types' of work pieces, such as multi-diameters
and the like, it being merely necessary to change
the eccentric quill or-bushing 191 for a bushing
of the required size and shape to accommodate
the work piece to be ground. As illustrated in
Tig. 10 of the drawings, the collet 197 is sup-
ported in a work holding plate 280 which is re-
movably supported in . a-recessed . portion 251

. formed in the right-hand end of the headstock

spindle.. The member 258 is provided with a
frusto-conical peripheral surface 252 which is
eéngaged by a plurality of symmetrically positioned
adjusting and clamping .screws 253 and 254
(only two of which have been . illustrated) by
means of which the collet 197 and the member
2508 may be held in position and may also be ad-

" justed  laterally -as desired in setting up the

machine for a given grinding operation. ‘
I{ will thus be seen that there has been pro-
vided by this invention apparatus in which the
various objects hereinabove set forth together
with many thoroughly practical advantages are
successfully achieved. As many possible embodi-
ments may be made of the above invention and
as many changes might be made in the embodi-
ment above set forth, it is to be understood that

all matter hereinbefore set forth or shown-in ..

the accompanying drawings is to be interpreted

- as illustrative and not in a limiting sense.

We claim:

1. In a.grinding machine havmg a, longitudi-
nally movable work supporting table, a trans-
versely movable wheel slide, a rotatable grind-
ing wheel thereon, means to traverse said table
longitudinally, means including a control lever

‘t0 move the wheel slide transversely in either
direction, and means actuated by the longitudinal -

movement of said table to hold said lever so as
to prevent an infeeding movement of the wheel
slide except when the table 1s ina predetermmed
grinding position.

2. In a grinding machine havmg a. longitudi-
nally movable work supporting table, a trans-
versely movable wheel slide, a rotatable grinding
wheel on said slide, a manually operable mecha-
nism to traverse said table longitudinally, a fluid
pressure system including a piston and cylinder
operatively connected to move the wheel slide
transversely in either direction, a control valve
therefor, a control lever for actuating said valve,
and means actuated by longitudinal movement
of said table to hold said lever so as to prevent
an infeeding movement of the wheel slide except
when the table is in a predetermined grinding
position.

3. In a grinding machine having a longitudi-
nally movable work table, a transversely movable

wheel slide, a rotatable grinding wheel thereon,”

means to traverse said table longitudinally, means
including a control lever to move the wheel slide
transversely in either. direction, a notched quad-
rant, a stud on said lever, a head on the stud
which is shaped to mate with the notches in said
quadrant, and means sactuated by longitudinal

movement of said table to cause'a relatlve move-
ment between the quadrant and head so-as to pre-
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vent movement of the lever to cause an infeed of

the grinding wheel except when the table is in
a predetermined grinding position.

4. In a grinding machine having a longitudi-
nally movable work supporting table, a trans-
versely movable wheel slide, a rotatable grinding
wheel on said slide, means to traverse said table
longitudinally, means.including a- control lever
to move the wheel slide transversely in either
direction, a plurality of stops successively to limit
the infeeding of the grinding wheel, means actu-
ated. by the longitudinal movement of the table
to successively move said stops into an operative
position, and means-actuated by said table move-
ment to hold. said lever so as to prevent: an.in-

“feeding movement of the wheel slide except when

the table is in a predetermined grinding position.

5.In &
nally movable work supporting.: table, a:trans-
versely movable wheel slide, a.rotatable grinding
wheel on said slide, a - manually operable mecha-

nism to traverse said table longitudinally, a fiuid '

pressure system including a piston and cylinder

grinding machine having a longitudi- ¢

0
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operatively connected to move the wheel slide -

transversely in either direction, a. control valve
therefor, a control lever for actuating said valve,

2. plurality of stops successively to ‘limit the in-. |

feeding movement of the grinding: wheel, means
actuated by the longitudinal movement of the
table to successively ‘move said stops into an
operative position, and means actuated by longi-
tudinal movement of said table to hold said lever
S0 as to prevent an infeeding movement of the

- grinding wheel and slide except when the table

is in a predetermined grinding position. ‘

6. In a grinding machine having a longitudi=-
nally movable work supporting table, a- trans-
versely movable wheel slide, a rotatable grinding
wheel, a traversing mechanism to traverse Ssaid

table longitudinally, a fluid pressure system in--

cluding a piston and cylinder operatively ' con-
nected to move the wheel slide transversely in
either direction, a control valve therefor, a plu-
rality of stops successively to limit the. infeeding
movement of the grinding wheel, and a manually
operable control lever which is operatively con-

- nected when moved in a longitudinal direction.

to. successively move said stops onto an ‘opera-
tive position and which is operatively connected
when moved in a transverse direction to actuate

-said ‘control valve to produce a movement of the

wheel slide in either direction.

7. In a grinding machine having a longitudi-
nally movable work supporting table, a trans-
'versely movable wheel slide, a rotatable grinding
wheel thereon, a traversing machinism to. trav-
erse-said table. longitudinally, a fluid pressure
system including. a piston and cylinder . opera-
tively connected to move the wheel slide trans-
versely in either direction, a control valve there-
fore, a plurality of stops successively to limit the
infeeding movement of the. grinding wheel, a
manually operable control lever which is opera-
tively connected when moved in a longitudinal
direction to successively move said stops. into
an operative position and which is operatively
‘connected when moved in a transverse direction
to actuate said control valve to produce a trans-
verse movement of the wheel slide in either
direction, and an interlock for said lever which
prevents shifting of the feed stops during move-
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ment of the wheel slide and prevents movement %
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8
of the:wheel slide during shifting of the feed
stops.

8. In a grinding machine having a longitudi-
nally movable work supporting table, a trans-
versely movable ‘wheel slide, a rotatable grinding
wheel thereon, a traversing mechanism to trav-
erse said table longitudinally, a fluid pressure
system including a piston and cylinder opera-
tively connected to move the wheel slide trans-
versely in either direction, a control valve there-
for, a plurality of stops successively to limit the
infeeding movement of the grinding wheel, a
control lever operatively connected to actuate
said valve and said stops, detachable connections
tetween said table and said lever whereby the
lever is moved longitudinally when the table is
traversed automatically to position successive
stops in operative position; and means to prevent
longitudinal movement of the table during the
transverse movement of the wheel slide.

9. In a grinding machine having a longitudi-
nally movable work supporting table, a trans-

2,190,134

versely movable wheel slide, a rotatable grinding
wheel thereon, a traversing mechanism to trav-
erse the table longitudinally, a fluid pressure
system including a piston and cylinder opera-
tively connected to move the wheel slide trans-
versely. in either direction, a control lever there-
fore, a plurality of stops successively to limit the
infeeding movement of the grinding wheel, a
control lever operatively connected to actuate
said valve and said stops, said connections being
arranged so that a transverse movement of the
lever serves to shift the valve to produce a trans-
verse movement of the grinding wheel slide, con-
nections between said table and said lever where-
by movement of the table moves the lever longi-
tudinally, and means to prevent shifting the
lever transversely and thereby prevent an in-
{eeding movement of the slide during -a longi-
tudinal traversing movement of the work table.

JOHN I. GARSIDE,
CARL G. FLYGARE.

10

15.

20



CERTEFICATE OF CORRECTION. .
Patent No. 2,190,13l. February 13, 19.L0.
JOHN I. GARSIDE, ET AL.

It is hereby certified that error appears in the printed specification:
of the above numbered.patent requiring correctionas follows: Page 8, sec-
ond column, line 6, claim9, for the word "lever" read --valve--; and that
the sald Letters Patent should be read with this correction therein that
the same may conform to the record of the case in the Patent O0ffice.

Signed and sealed this 1lhth day of May, A. D. 19L0.

'.Henry Van Arsdsle,
(Seal) ' , " Acting Commissioner of Patents.



