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1

The invention relates to grinding machines,
and more particularly to a grinding wheel feed-
ing mechanism.

One object of the invention is to provide a
simple and thoroughly practical feeding mech-
anism for precisely feeding a grinding wheel so
as to control work size. Another object of the
invention is to provide a feeding mechanism to
feed the grinding wheel first at a grinding rate
and then automatically to reduce the rate of in-
eed to a finishing feed prior to positively stop-
ping the infeeding movement. Another object
is to provide a feeding mechanism with an elec-
tric time delay relay for controlling the overall
feeding movement so as to provide a predeter-
mined grinding feed, a predetermined reduced
finishing feed, a positive stop to limit the infeed-
ing movement, and thereafter to control a period
of dwell prior to withdrawal of the grinding wheel.

Another object is to provide a nut and screw
feeding mechanism with an adjustable stop abut-
ment and stop pawl to limit the infeeding move-
ment of the grinding wheel in which the pawl is
arranged to actuate a limit switch to change
the grinding feed to a finishing feed before the
infeeding movement is stopped. Other objects
will be apparent from the foregoing disclosure.

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,

Fig. 1 is a combined hydraulic and electrical
diagram of the feeding mechanism and the con-
trols therefor;

Fig. 2 is a cross-sectional view through the
grinding wheel feeding mechanism;

Fig. 3 is a fragmentary horizontal sectional
view, on an enlarged scale, through the feeding
mechanism clutch and the actuating mechanism
therefor; and ;

Fig. 4 is a fragmentary vertical section, on an

enlarged scale, of the detent mechanism for hold~

ing the clutch either engaged or disengaged.
A grinding machine has been illustrated in the
drawings comprising a base 10 which serves as
a support for a transversely movable wheel slide
{i. 'The wheel slide 1 is supported on the usual
v-way and flatway (not shown). The wheel slide

11 serves as a support for a rotatable wheel.

spindle 12 having a grinding wheel 13 mounted
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adjacent to one end thereof. The grinding wheel
spindle {2 may be driven by any suitable source
of power such as for example an electric motor
(hot shown) mounted on the wheel slide 11I.

The wheel slide {1 is arranged to be fed trans-
versely by means of a suitable feeding mechanism
such as a rotatable feed screw 15 which is jour-
nalled in anti-friction bearings 16 and 1. A
half-nut 18 depends from the under side of the
wheel slide {1 and meshes with or engages the
feed screw 5. A manually operable feed wheel
{9 is mounted on the front of the machine base
{0. The feed wheel 19 is operatively connected
to rotate a gear 20 which meshes with a gear
21. The gear 21 is keyed on the forward end of
a rotatable shaft 22. The rear end of the shaft
22 is slidably keyed within the forward end of
a rotatable sleeve 23. The forward cylindrical
end portion 24 of the feed screw (5 is slidably
keyed within the hollow sleeve 23. The forward
end of the portion 24 of the feed screw {5 is pro-
vided with a stop abutment 25 which is arranged
to move into engagement with a rounded end of
an adjustable stop screw 26 which is carried by
the shaft 22.

In order to facilitate a rapid positioning move-
ment of the grinding wheel, that is, rapidly mov-
ing the grinding wheel and its supporting slide
to and from an operative position, a hydraulically
operated mechanism is provided. The bearing
{1 for the right-hand end of the feed screw (5
(Fig. 2) is supported by a slidably mounted sleeve
30 which is connected to the forward end of a
piston rod 31. A piston 32 is mounted on the:
other end of the piston rod 3{ and is slidably
mounted within a cylinder 33. ‘The piston rod
31, the piston 382 and the cylinder 33 are arranged
in axial alignment with the feed screw 15.

A suitable feed control valve 35 is provided for
controlling the admission and exhaust of Auid
from the cylinder 33. The valve 35 is preferably
a piston-type valve comprising a valve stem 3%
having a plurality of valve pistons 37, 38 and 39
formed integrally therewith. A compression
spring 40 serves normally to maintain the valve
stem 36 in its right-hand end position, as illus-
trated in Fig. 1. A solenoid 4( is operatively con-
nected to the right-hand end of the valve stem
36 and is arranged so that when energized, it
serves to shift the valve stem 36 toward the left
into a reverse position.

A suitable fluid pressure supply system is pro-
vided comprising a motor driven fluid pump 42
which draws fluid through a pipe 43 from a reser-
voir 44 and forces fluid under pressure to the
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feed control valve 35. A pressure relief valve 46
is connected to the pipe 45 by means of which
excess fuid under pressure may be bypassed di-
rectly through a pipe 47 into the reservoir 44
s0 as to maintain a substantially uniform operat-
ing pressure in the hydraulic system.

In the position of the valve 35, as shown in
Fig. 1, fluid under pressure passing through the
pipe 45 enters a valve charnber 48 located between
the valve pistons 37 and 28 and passes through
a passage 49 into a cylinder charaber 59 to cause
the piston 32 to move toward the right into the
position illustrated in Fig. i. Movement of the
piston 82 toward the right also imparts a corre-
sponding movement to the feed serew (5, the
half-nut 19, the wheel slide t{ so0 as to move the
grinding wheel 13 to a rearward or inoperative
position. During this movement of the piston
32 fluid within a eylinder chamber 51 may
haust through a passage 52, through a valve
chamber 53 located between the valve pistons
38 and 38 and pass out through an exhaust pipe
54 into the reservoir 44.

<.
>:4

In. order to slow down the rapid rearward

movement of the piston 32, a dash pot mechanism
is-provided. The piston rod 3! is provided with
a rearwardly extending stud 68 which is arranged
when moved toward the right to engage a dash
pot piston 61. The dash pot piston 61 is slid-
ably mounted within a dash pot cylinder 62.
When the dash pot §1 moves rearwardly, fluid is
exhausted from the dash pot cylinder §2 through
3.pipe:§3 and through a throttle valve 64 and
into the passage 52. A ball check valve €5 is
provided so that fluid exhausting from the dash
pot eylinder 62 must pass through the throttle
valve 64. It will be readily apparent from the
foregoing disclosure that until the stud 8% en-
gages the dash pot piston &1, the piston 32 will
move at a rapid rate. After the stud §2 engages
the dash pot piston 6i the speed of movement
of the piston is reduced to a predetermined slower
rate -as governed by fluid exhausting from the
dash pot cylinder §2 through the pipe 63 and
the throttle valve 684, It will be readily apparent
from the foregoing disclosure that by adjustment
of the throttle valve 64, the rapid readward move-
ment of the piston 3% may be reduced to a slower
spead before the piston 32 engages the rear of
the eylinder 33.

It is similarly desirable to provide a cushion-
ing or slowing down movement of the piston 32
as it moves rapidly toward the left as the grind-
ihz wheel 18 approaches the workpiece to be
ground. When the solenoid 41 is energized to
shift the valve stem 38 toward the right fluid
under pressure from the pipe 45 is passed through
the valve chamber 33 and through the passage
52 into the cylinder chamber 5! to cause the
piston 32 to move rapidly toward the left (Fig.
1). Fluid under pressure passing through the
passage 52 may also pass through the throttle
valye €4 and the ball check valve 8§85, through
the pipe 63 into the dash pot cylinder €2 to re-
turn the dash pot piston 61 to its initial position.
The initial rapid movement of the piston 32 caus-
es-fluid within the ¢ylinder chambey §8 to exhaust
through a port 66, through the passage 49,
through the valve chamber 48 and out through
the exhaust pipe 54.. When the valve piston 32
closes the port 68 just before the piston reaches
the end of its stroke toward the left, that is when
the stop abutment 25 engages the stop screw 28,
fluid may then be exhausted through a passage
10, and through a throttle valve: T into the pas~
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sage 89 thereby focilitating a reduction in speed
of the foerward movement of the piston 32 be-
fore the forward approaching movement ceases.
A ball check valve §8 is connected bzetween the
port 68 and the passage 67 which serves to fa-
cilitate a substantially unrestricted flow of fluid
from the passage 49, through the port 8§ into
the cylinder chamber 5% so as to start the rapid
rearward movement of the piston 32 when the
solenoid 41 is deenergized.

A suitable cam operated feeding mechanism
is provided for producing a slow precise feeding
movement of the grinding wheel during the
grinding operation. In the preferred form, 2
hydraulically operated mechanism is provided in
which a fluid motor serves to produce a con-
trolled rotary movement of the f{eed screw (5.
As illustrated in the drawings a fluid pressure
cylinder 75 is provided having a slidably mount-
ed piston 78. The upper central nortion of the
piston 76 is-provided with rack testh 77 mesh-
ing with a gear 78 which is keyed on a rotatable
shaft 78. The shaft 18 is also provided with
a gear 74 which meshes with the gear 24, It will
be readily apparent from the foregoing disclosure
that when the piston 1§ is moved endwise within
the cylinder ¥, a rotary motion will be imparted
to the feed screw {5 through the rack and gear
mechanism above described.

A shuttle-type control valve 8§ is provided for
controliing the admission to and exhaust of fluid
from the cylinder 73. The valve 88 comprises
a slidably mounted valve member having a plu-
rality of spaced valve pistons 81, 82 and 83 form-
ing a pair of valve chambers 84 and 85. A com-
pression spring #6 is provided rnormally to hold
the valve in a left-hand end position such as
shown in Fig, 1. In order to shift the valve 88 into
a right-hand end position, the pipe 45 is connected
by a valve 87 with a pipe 88 which is in turn con-
nected to a left-hand end chamber 8¢ within
the valve 38, When it is desired to shift the
valve 88 info a right-hand end position, the valve
87 may be opened to admit fluid under pressure
from the pump 42 through the pipe §8 into the
valve chamber 89. .

In the position of valves 35 and 80 (Fig. 1) Auid
under pressure  entering .the valve chamber 48
may pass through the pipe 98, through the valve
chamber 85 in the valve 88, through a passage
91 into a cylinder chamber 32 to move the piston
1§ toward the left into the position illustrated
in Fig. 1. The left-hand movement of the piston
16 serves to impart a rotary motion to the feed
serew 15 to cause a rearward movement of the
nut 18, the wheel slide i1 and the grinding wheel
{8. During this movement of the piston 16 fluid
within a ecylinder chamber 93 may exhaust
through a passage 34, through the valve chamber
84, through a pipe 95 into the valve chamber 53
in the valve 35 and exhaust through the pipe
54 into the reservoir 44. It will be readily ap-
parent from the foregoing disclosure that the
feed control valve 38 is arranged to control the-
admission to and exhaust of fluid from the rapid
;esed cylinder 33 and the grinding feed cylinder

It is desirable to control the grinding feed of
‘the wheel so that a grinding feed may be obtained
during the initial grinding-after which the feed
may be slowed down to a finishing feed bhefore
the infeeding movement of the grinding wheel 13
is positively stopped. This is preferably accom-
plished by means of 2 finish feed control valve
97 and & grinding feed control valve 88 which
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are arranged to control the exhaust of fluid from
the cylinder chamber 92. A ball check valve 96
is provided in the pipe 90 so as to allow pressure
to flow substantially unrestricted from the valve
35 through the pipe 90 to the cylinder 5. When
fluid is exhausted from the cylinder chamber 92
when the piston 76 starts its movement to the
right to cause a feeding movement of the grind-
ing wheel 1§, the ball check valve 96 is arranged
to prevent exhaust fluid passing therethrough so
that the entire exhaust fluid from the cylinder
chamber 92 must pass through either the grinding
feed valve 98 or the finishing feed valve 97 or
through both of the feed valves. During the
initial infeeding movement of the grinding wheels
as caused by the piston 16 fluid exhausted from
the cylinder chamber 92 may pass through both
of the valves 98 and 97. 'This exhaust of fluid
serves to confrol the rate of the grinding feed.

In order to change the infeed from a grinding
feed to a finishing feed, a solenoid valve 100 is
provided comprising a valve stem (01 having
valve pistons 102 and 103 formed integrally there-~
with, the valve pistons 102 and (03 being ar-
ranged to form a valve chamber 104. A compres-
sion spring 105 serves normally to hold the valve
stem 10f in a right-hand end position (Fig. 1)
so that fluid may exhaust through both of the
valves 98 and 97. A solenoid 106 is provided
which when energized serves to shift the valve
stem 10§ toward the left against the compression
of the spring 165 so as to render the grinding
feed control valve 98 inoperative. After the valve
100 has been shifted into a left-hand end position
all fiuid exhausting from the cylinder chamber 92
must exhaust through the finish feed control
valve 91 which is adjusted to produce a slow
finishing feed of the grinding wheel before the
infeeding movement is finally stopped.

A stop abutment mechanism is provided for
positively stopping the rotary motion of the feed
serew 15 thereby limiting the infeeding move-
ment of the grinding wheel 13. This mechanism
may comprise a micrometer adjusting mecha-
nism {10 carried by the feed wheel 19 which is
arranged to adjustably support a stop abutment
fi11.- A stop pawl (12 is pivotally supported by a
stud 113 fixedly mounted on the front of the
machine base. It will be readily apparent that
when the stop abutment rotates in a counter-
clockwise direction with the feed wheel 19, the
rotary motion of the feed screw 15 will continue
until the stop abutment {1 engages a stop sur-
face i 14 on the upper end of the pawl 112.

It is desirable to feed the grinding wheel {3
first at a normal grinding rate and then to auto-
matically reduce the feed to a very slow finishing
feed before the rotation of the feed screw 15 is
stoepped by the mechanism above described. An
arm {7 is supported on the stud 13 and is fixed-
ly connected to move with the stop pawl 112, The
stop pawl 112 is provided with an adjustable de-
tent {16 which is arranged to be engaged by a
cam 115 located adjacent to the stop abutment
i1il. The detent 116 is preferably adjusted so

that the cam {15 will engage the detent 116 and

rock the stop pawl 112 in a counter-clockwise di-
rection before the stop surface 114 is engaged by
the stop abutment 11{. The rocking movement
of the stop pawl 112 serves to impart a corre-
sponding motion to the arm {17. The arm 17
supports an adjustable detent 118 which is ar-
ranged to engage an actuated roller 119 of a limit
switeh 120. The limit switch 120 is preferably
2 normally open limit switch which is connected
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so that when it is closed, the solenoid {06 is en-
ergized to shift the valve stem 101 toward the left
thereby rendering the grinding feed control valve
98 inoperative during the finish grinding opera-
tion. It will be readily apparent from the fore-
going disclosure that when the feed wheel 19 is
rotated either manually or by movement of the
piston 16, the rotary motion of the feed screw (5
and feed wheel 19 will move at a grinding feed
rate until the cam 115 engages the detent 116
and rocks the stop pawl 112, the arm {i7, the
detent 118 in a counter-clockwise direction to
actuate and close the limit switch 120 thereby
energizing the solenoid 106, close the valve (09
thus rendering the grinding feed control valve
inoperative so that thereafter fluid exhausting
from the cylinder chamber 92 must pass through
the finishing feed control valve 97. The slow
finish feed continues until the stop abutment (i1
engages the stop surface {14 on the stop pawl
112. In the preferred operation the grinding
wheel remains in grinding contact with the work
after the infeeding movement is stopped to per-
mit the grinding wheel 18 to spark-out or finish
grind the workpiece. ‘

An automatic contrecl mechanism is provided
for automatically controlling the duration of the
grinding cycle comprising an electric timer which
is preferably an automatic re-set type adjustable
timer such as for exaraple the Microflex timer
manufactured by the Signal Electric Corpora-
tion of Moline, Illinois. A feed cycle control le-
ver {26 is pivotally supported by a stud 127 on the
front of the lever base. The lever {26 is arranged
to actuate a start switch 128 and a stop switch
{29. When it is desired to start a grinding cycle,
the lever 126 is rocked in a counter-clockwise di-
rection to close the start switch 128 which serves
to. start the timer 25 and at the same time to
energize the solenoid 41 to shift the feed control
valve 35 so as to admit fuid under pressure to the
cylinder chamber §| to cause a rapid approaching
movement of the piston 32, the wheel slide 11, and
the grinding wheel 13. At the same time, the
feed control valve 38 passes fluid under pressure
to the cylinder chamber 93 to start movement of
the piston 78 toward the right (Fig. 1) to start
a rotary motion of the feed screw. The rotary
motion of the feed serew continues at a grind-

‘ing feed rate as governed by the setting of the

grinding feed valve 88 and the finish feed valve 97
until the cam §#5 engages the detent {16 and
closes the limit switch {20 thereby energizing the
solenocid {06 to close the valve (80. After the
valve 180 closes the grinding feed is automati-
cally reduced to s finishing feed as governed by
the finish feed contrel valve 81. The finish feed
continues until the stop abutment {11 engages
the stop surface {14 to positively stop the rota-
tion of the feed screw {5 thereby limiting the
infeeding movement of the grinding wheel 3.
The grinding wheel i3 remains in operative
grinding engagement with the workpiece being
ground for a sparking-out period as governed by
the electric timer 23, After a predetermined
time interval has elapsed from the start of the
grinding cycle, the timer (25 ftimes-out thereby
deenergizing the solenoid 41 to release the com-
pression of the spring 48 which returns the valve
i35 to the position as illustrated in Fig. 1. This
movement of the valve 35 serves to admit fluid
under pressure to the cylinder chamber 58 to
cause a rapid movement of the piston 32, the
wheel slide { { and the grinding wheel 13 to an in-

‘operative position. - At the same-time fluid under
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pressure is paSSed into the eylinder chamber 92
to move the piston T8 toward the left to rotate:

the feed wheel 16 and feed Scréw 15 in the reverse
direction to return the parts to théir initial posi~
tion.

It -is desirable to provide a Suitable clutcéh

mechanism whetreby ‘the feed wheel nay, if dé-
sired, be operated independent of thé cylindey 16
for setting up the machine, or for manual opnra-'
tion thereof when desiréd. 'The gear 1§ is sup-
ported by anti-friction bearings (35 ‘and- 136
(Fg. 3). The shaft 1§ is providéd with-an in
ternal-gear 137 which is arranged to mesh with
an external gear 138 which is fiXédly mounted to
rotate with the gear 18.-
gears 137 and {38 are in mésh so that rotation of
the gear 198 caused by the piston 76 will -impart
a rotary motion to the feed screw 1%.° When' it
is desired to deelutch the pewer mechanism from
the manual contiol, the shaft 1§ is' moved axially
toward the right (Fig! 3) to slide the internal

gear 137 out of mesh with the ext’erﬁai géar-138,"

after which the feed wheel I8 may be rotated

manually indépsndent of the fluld pressure piston -

16.

To facilitate operation of the clutch mecha-
nism above described, a manually operable clittch
lever {48 having a hub portion i2{ is arranged to
rotate concentric with the axis of the feed wheel
t9.- The clutch lever 148 is provided with a
downwardly extending arm {42 having & stud 143
projecting downwardly from its loweér end. The

stud ‘143 is arranged between a pair of adjustably’

mounteid opposed actuating screws 144 and 145
which are adjustably mounted on a yoked mem-
ber 145, The yokeéd -member 146 is pivotally
maounted on o stud (47 carried by a bracket 148
which is fixedly mounted on the fiont of the ma-
chine base.” The ycked member {45 is provided
with a deownwardly extending yoked portion 149
which ig provided with opposed studs {55 which
ride within o groove {59 formed in an enlarged
erid portior: of the sHaft 78, It will be Feddily ap-
parent fromy the foregoing disclosure that when
the cliuteh lever t49 is rocked in a clockwise di-
rection (Fig.-1), the yoked member 146-—(489 will
be rocked in g counter-clockwise direction (Fig.
3) to slide the shaft 19 toward the right thereby
moving the interhal gear 137 toward the right out
of mesh with the extérnal gear 138.

A “suitable détent mechanism is provided for
holding the cluteh- parts either engagéd or dis-
engaged. This meéchanism may comprise an ar-
row~peinted surface {51 formed on the lower end
of thestud 143 (Fig.-4). The arfow-pointed sur-~
face {81 is'arranged to engage a spring pressed
arrow-pointed plurger 152 which serves fo hold
the stud (4% either in a clutched or declutched
position.

The operaticn of the improved wheel feedinig
mechanism will be readily appdrent from the
foregoing disclosure. Assuming all of the valves

to have been pr evzoualy adjusted and a workpiece

mournted In position for a g¢rinding operation.
"The ¢ycle control lever 126 is rocked in a couflter-
clo*‘kwxs‘a direction to close the start switeh 128,

The closing of the' start switch (28 serves to enér-
gize the bimer 195 ang thereby to energize the
solencid #1 to shift the feed control valve 3§ fo-
ward the right- to energize an infeeding cycle.
Fiuid under pressure is passed from the valve 3§
to the cylinder chdiber &{ to eause g rapid ap=
pwachmg movemeint of ‘the wheel slide 11 and -
gritiding wheel k3 which continues until the port
66 is closed affer which ‘the rapid approaching -

As shown in‘Fig: 3, thé-

10

15

20

25

30

38

40

kS
<

50

[
&

60

65

70

84 5

8; .

movement is slowed d6wn s cohfrolled by the
throttle valve 11 just before the stop thembeér 23
efigagés the 3t6h screw 26. At the same time fluid
is admittéd to the eylinder chamber 51 of the
cylinder 33, fluid uhder Dréssure is- also passed
into the cylihder chainber 83 to inove thé piston
16 toward the right theréby startirg a controlled
rotary motioh of the féed serew {5 4s governed by
the grinding feed eohitrol-valve 88 and the firiish
feed ecentiol valve 91. 'The wheel slide ¢ontinues
to move at a grinding feed until the cdm (15 en-
gages the detent | 16 and rocks the stop pawl 112
50 ag to close the limit switeh 120, as ahove de-
seribed.  The closing of the lifnit switch 120 eher-
gizes the soletioid 106 to c¢lose the valve 100 theré-
by rendering the grinding fesd control valve 98
inoperative so that theredafter fluid exhausting
from the cylinder chamber 92 must exhaust’
through the finish feed eontral valve 97 which re-
duces the grinding feed to a slower finishing feed
stiortly before the stop abubtnent (i f enghges the
stop surface ({4 on thé pawl 112 to positively
limit- the - infeeding mdvement' of thHe grindidg
wheel. The grinding wheel {2 temains in grind-
ing contaet with the work for a predeterrined
time interval as governed by the tirher 125. When
the tiraer 125 times-otit, thé solenoid 41 is deener-
gized t6 adrmit- fuid to the cylirider chamber 50
to catse a rapid rearward movement of the piston
32 together with the slidée It and grindinig wheel
12 to move the wheel 13 to an ingperdtive posi-
tion. At the same time fuid under ‘pressure is
adtiitted  thiough' the check valve 88 into the
cylinder ‘chianiber-92 to ¢ause the piston 16 to
moveé toward the left thereby rotdting the feed
sérew -in the reverse dirdction to re<Set the feed
mechanism for the next cycle of operation. As
soohi as the feed wheel {8 staits rotation in a
clockwise direction, during the re=setting motion,
the cam { {5 moves out of engagemnnt with the
detent 116 thereby allowing ‘the limit switch 120
to open to deenergize the solénoid ‘136 thereby
obening the valre 100 for thé next srinding eyele.
This éycle of opération may then bé siceessively
repeated by merely dctuating the cyele confrol
lever 126,

If desired, the eléctrie timer 2% may be con-
nected so that it is ehergiied by tHe slosing of the
limdit siwiteh 129 at the sdrme time the slow féed is
imitiated to set the tifer in motibn S5 that after
a predétermiined time imterval, tHe tifer 145 will
operate to deéenergive the soI'e'né‘id 4§ théreby
cofrpléting thie grinding eycle. In this-latter ar-
rangement, the timer {25 instead of controlling
the over-zll grinvding ¢ycelé would ¢onfiol the slow
down or fitiish grihding opération and the fime
interval in which theé grinding wheel is héld sta=
ticnary.

It will thus be seen that there has been pro-
vided by this invention apparstus i which the
various -objects hereinabove sef forth together
with fany thorouzhly practicd]l advantages are
sticdessfully achieved., As many possible embodi-
ments may be made of the above invertion gnd as
nishy ¢hanges might be made in thé émbodiment
above set forth, it is to be understcod that all mat-
ter heréinbefore set forth or shown in the accom=
pahying drawings is to be interpréted as illustra-
tive and-rniot in a Hiniting senseé.

Icélaim: )

1. In a géinding machine having & transversely
movable wheel slide, a rotatable grinding wheel
theréon; & feeding mechanism' to feed said slide,
a ‘rotatablé feed wheél therefor, an adjustable
stop - abutment or: said feed wheel; ‘a4 movably
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mounted stop. pawl positively to limit rotation of
the feed wheel, power operated means contin-
uously to actuate said feeding mechanism to cause
3, continuous feeding movement of the srinding
wheel, means to control said power means to pro-
duce a grinding feed, means to control said power
means to produce a finishing feed, means includ-
ing a limit switeh to render said grinding feed
control means operative, and means on said feed

wheel for moving said pawl after a predetermined

erinding feed and before the stop abutment en-
gages said pawl to actuate said limif switch so as
to reduce the infeed to a predeterinined finishing
feed.

2. In a grinding machine, as claimed in claim 1,
in combination with the parts and features there-
in specified of a cam on said whsel, and an ad-
justable detent on said stop pawl which is engaged
by said cam to move the pawl so as to actuate said
limit switch thereby reducing the grinding feed
to a finishing feed.

3. In a grinding machine, as claimed in claim
1, in combination with the parts and features
therein specified of 2 cam on said feed wheel, an
adjustable detent on said pawl which is engaged
by said cam so as to move said pawl, a second de-
tent on said stop paw! fo engage and actuate said
limit switch thereby reducing the grinding feed
to a finishing feed.

4. Tn a grinding machine having a transversely
movable wheel slide, a rotatable grinding wheel
thereon, means to move said slide rapidly to and
from an operative position, a feeding mechanism
to feed said slide, a rotatable feed wheel therefor,
an adjustable stop abutment on said feed Wl'_xee.l,
a pivotally mounted stop pawl positively to limit
rotation of the feed wheel in one direction, power
operated mesns continuously to actuate said feed-
ing mechanism to cause a continuous speeding
movement of the grinding wheel, means to control
said power means to produce a grinding feed,
means to contro! said power means to produce &
finishing feed, means including a limit switch to
render said erinding feed control inoperative, and
means on said feed wheel to rock said pawl before
the stop abutment engages said pawl after a pre-
determined grinding feed to actuate said limit
switch so as to reduce the feed to 2 predetermined
finishing feed.

5. In a grinding machine having a transverse-
1y movable wheel slide, a rotatable grinding wheel
thereon, a feed mechanism to feed said slide, a
feed wheel therefor, an adjustable stop abubment
on said feed wheel, a pivotally mounted stop pawl
positively to limit rotation of the feed wheel,
means including a fuid motor continuously to
actuate said feed mechanism to cause a continu-
ous feeding movement of the grinding wheel,
an adjustable throttle valve to control! the ex-
haust of fluig from the motor so as to produce
a grinding feed, a second adjustable throttle
valve to control the exhaust of fluid from the
motor so as to produce a finishing feed, means
including a limit switch to render the first ad-
justable throttle valve in operative, and means
including a cam on said feed wheel to rock said
pawl after a predetermined grinding feed and
bhefore the stop abutment engages said pawl to
actuate said limit switch so as to reduce the
feed to a predetermined finishing feed.

6. In a grinding machine having & transversely
movable wheel slide, a rotatable grinding wheel
thereon, means including a fluid motor to move
said slide rapidly to and from an operative posi-
tion, a feed mechanism to feed said slide, a feed
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wheel therefore, an adjustable stop abutment
on said feed wheel, a pivotally mounted stop pawl
positively to limit rotation of the feed wheel,
means including a fluid motor continuously to
actuate said feed mechanism to cause a continu-
ous feeding movement of the grinding wheel,
an adjustable throttle valve to control the ex-

-haust of fluid from the second motor so as to

produce g grinding feed, a second adjustable

-throttle valve to control the exhaust of fluid

from the second motor so as to produce a fin-
ishing feed, a sclenoid-actuated valve to render
the first throttle valve inoperative, means in-
cluding a limit switch to actuate said solenoid
valve, and a cam on said wheel to rock said pawl
after a predetermined grinding feed and before
the stop abutment engages said pawl so as to
actuate said limit switch and solenoid-actuated
valve to reduce the feed to a predetermined
finishing feed.

7. In g grinding machine having a transversely

~movable wheel slide, a rotatable grinding wheel

thereon, means including a fluid motor to move
said slide rapidly to and from an operative posi-
tion, a nut and screw feed mechanism to feed
said slide, a manually operable feed wheel there-
for, an adjustable stop abutment on said feed
wheel, a pivotally mounted stop pawl to limit the
rotation of the feed wheel and feed screw, means
including a fiuid motor continuously to rotate
said feed screw to cause continuous feeding
movement of the grinding wheel, an adjustable
throttle valve to confrol the exhaust of fluid
from the motor sc as to produce a grinding
feed, a second adjustable throttle valve to con-
trol the exhaust of fluid from the second motor
so as (0 produce a finishing feed, a solenoid-
actuated valve to render the first throttle valve
inoperative, means including a limit switch
operatively connected to actuate the solenoid-
actuated valve, and a cam on said stop abutment
to actuate said pawl after a predetermined
grinding feed and before the stop abutment
engages said pawl so as to actuate said limit
switeh and solenoid-actuated valvs to reduce the
feed to a predefermined finizhing feed.

8. In a grinding machine having a transversely
movable wheel slide, a rotatable grinding wheel
thereon, means including a fiuid motor to move
said slide rapidly to and from an operative posi-
tion, a solenoid-actuated control valve therefor,
an electric timer to control the grinding cycle,
means including a cycle start switch to energize
said timer and said confrol valve to initiate a
feeding cycle, a nut and screw feed mechanism
to feed said slide, a manually operable feed wheel
therefor, an adjustable stop abutment on said
feed wheel, a pivotally mounted stop pawl to
limit the rofation of the feed wheel and feed
screw, means including a fluid motor to rotate
said feed screw, an adjustable throttle valve to
control the exhaust of fiuid from the second
motor so as to produce a grinding feed, a second
throttle valve to control the exhaust of fluid
from the second motor so as to produce a
finishing feed, a solenoid-actuated valve to
render the first throtile valve inoperative, and
a limit switch actuated by said pawl before the
stop abuitment engages said paw! so as to actuate
sald second solenocid-actuated valve to reduce the
feed to a predetermined finishing feed, said timer
serving after a predetermined time interval to
cause a rearward movement of the grinding
wheel to an inoperative position.

9. In a grinding machine having g transversely
movable wheel slide, a rotatable grinding wheel
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thereon, means -including a piston. and- cylinder
to move said slide to and from an operative posi-
tion, a nut and screw mechanism to feed said
“slide, a rotatable feed wheel therefor, an ad-

justable stop abutment on. said feed wheel, a .

pivotally mounted stop .pawl positively to limit
rotation of the feed wheel and feed screw, means
including a piston and cylinder to rotate said
feed screw; a solenoid-actuated control valve to
control the admission and exhaust of fluid from
both of said cylinders, an adjustable throttle
valve to control the exhaust of fluid from the
second cylinder so as . to produce. a grinding feed,
a. second adjustable valve to control the exhaust
of fluid from the second cylinder so as,to produce
a finishing feed, a solenoid-actuated valve to
render the first throftle valve inoperative, and
a limit switch actuated by said pawl before the
stop abutment engages said pawl.so as to. ac-
tuate the solenocid-actuated valve to reduce the
~ feed to a predetermined finishing feed.

10. In a grinding machine having a trans-
versely movable wheel slide, a rotatable grinding
wheel therein, means including a piston and cyl-
inder to move said slide to and from an operative
position, a solenoid-actuated control valve there-
for, an electric timer to control the over-sli
grinding cycle, means including a cycle start
switeh to energize said timer and said control
valve to initiate a feeding cycle, a nut and screw
mechanism to feed said slide, a rotatable feed
wheel therefor, an adjustable stop abutment on
said feed wheel, a pivotally mounted stop pawl
positively to limit rotation of the feed wheel and
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- said screw, means including a piston and cylinder

to rotate said feed. screw, a solenoid-actuated
control valve -to control the admission to and
exhaust of fluid from both of said cylinders, an

~adjustable throttle valve to control the exhaust

of fluid from the second cylinder so as to pro-
duce a grinding feed, a second adjustable valve
to control the exhaust of fluid from the second
cylinder so as to produce a finishing feed, a sole-

-noid-actuated valve to render said fizst throttle

valve inoperative, and a limit switch actuated
by said pawl hefore the stop abutment engages
said pawl so as to actuate the solenoid-actuated
valve to reduce the feed to a predestermined
finishing feed, said timer serving after a prede-
termined time interval to deenergize said sole-
noid-actuated contrel valve to cause both of the
pistons to return to initial positions thereby mov-

-ing the grinding wheel rearwardly to an inoper-

ative position.
. HCMER L. SWAINEY.
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