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Norton Company, Worcester 
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Mass, a corpora 

Application December 9, 1950, serial No. is 9,985 
Claisas. 

: The invention relates to grinding machines, 
and more particularly to 'a grinding wheel feed 
ing mechanism for precisely and automatically 
controlling work'size. 

One"object of the inventionis provide a simple 
and thoroughly practitial feeding mechanism for 
precisely feeding agrinding wheel'so as to con 
trol work size. Another object of the invention 
is to provide a feeding 'mechanism to feed the 
grinding"wheel first at agrinding rate, and auto 
matically to reduce the rate of infeed to a finish 
ing feed prior to positively stopping the infeed. 
Another object is to provide a feeding mechanism 
'with a work sizing head having a movable work 
engaging contact member to causea, withdrawal 
of the grinding wheel to an inoperative position 
when a workpiece has been ground to a prede 
termined size. 
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 wheelin which the pawl is 
arranged to actuate a limit switch to change the 
grinding feed to a finishing feed before the in 
feeding movement is stopped, and a worksizing 
head arranged to cause a withdrawal of the grind 
ing wheel when a work piece has been ground 
to a predetermined size. 
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 
indicated 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 
holding the clutch either engaged or disengaged. 
A grinding machine has been illustrated in the 

drawings of the type disclosed in my copending 
application. Serial No. 191,386 filed October 21, 
1950, comprising a base 0, which serves as 'a 
support for a transversely movable...wheel slide 
it. The wheel slide - is supported on the usual 

(CE:-51-165) - 

V-way and flätway' (not shown). The wheel slide 
ft serves as a support for a rotatable wheel spiridle F2 having a grinding wheel fs-mounted 
adjacent tooheehidthereof. The grinding wheel 

55 spindle (2 maybe triven by "any suitable source 
Óf pöwer such as 'för example an electric motor 
(not shown) mounted on the wheel side ff. 
The wheel'slide f is arranged to be fed trans 

versely by means of a suitable feeding mechanism 
20 'such as a rotatable feed'sérew 5 which is jour nailed in anti-friction bearings 6- and fl. A 

half-niut f8 depends from the under'side of the 
wheel'slide fir and meshes with or engages the 
feed screw fs. Amianually ope feed-wheel 

E59 is mounted on "the front of the machineliase fo. The 'feed wheel F9 is operatively-connected 
to rotate a gear 20 which meshes with a gear 2. 
The gear 2 is keyed on the forward end of a 
rotatable shaft-22. The rear end of the shaft 22 20 is slidably keyed within the forward end of a rotatable sleeve-23. The forward 'cylindrical end 
portion 24 of the feed screw is is slidably keyed 
within the hollow sleeve 23. The forward endie the portion 24 of the feed screw'? 5-is provided 

25 with a stop abutment 25 which is arranged to 
move into "engagement with arounded'end-ofan 

is carried by the adjustable stop screw 26 which 
'shaft 22. . . . ... - 
"In order to facilitate a rapid positioning inove 

30 ment of the grinding wheel, that is, rapidly moy ing the 'grinding wheel and its supporting slide to and from an operative position, a hydraulicaily 
operated mechanism is provided. The bearing 
for the right-hand end of the feed screw.f5 (Fig.2) is supported idably midtiited sleeve 

to the forward end of a 30, which is connec 
piston rod 3 ?. A 
other end of the 
mounted withina cylinder 33. The piston rod 
31, the piston-32, and the cylinder 33 arear 
ranged in axial-alignment with the feedscrew 15. 
A suitable feed...control valve 35, is provided 

for controlling, the admission...and-exhaust of 
fluid-from the cylinder 33. The valve 35 is pref 
erably a piston-type valve comprising...a.. valve 
stem:36, having a plurality of valve, pistons 31, 
38 and 39 formed integrally, therewith. Ascom 
pression Spring: '40-serves: nermally, to maintain. 
he valve.; stem: 36, in its right-handliend aposi 
in as illustrated in Eig. li. 3 Asolenoid 4 is 

operatively connectedato: the rightshandlend of 
the valve stem:36:and is arranged so that when 
energized, it serves to shift the valve stem: 36 
toward the left into aireverse position. ... . 

A. suitable fluid-pressure supply system is pro 

45 
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3 
vided comprising a motor driven fluid pump 42 
which draws fluid through a pipe 43 from a res. 
ervoir 44 and forces fluid under pressure through 
a pipe 45 to the feed control valve 35. A preS 
sure relief valve, 4d is connected to the pipe 46 
by means of which excess fluid under preSSure 
may be bypassed directly through a pipe 4 into 
the reservoir 44 so as to maintain a Substantially 
uniorm operating pressure in the hydraulic 
System. 

2,582,610 

O 
In tine position of the valve 35, as shown in Fig. . . 

1, fluid under pressure passing through the pipe 
a5 enters a valve chamber 48 located between 
the valve pistons 37 and 38 and passes through 
a passage 49 into a cylinder chamber 50 to cause 
the piston 32 to move toward the right into the 
position illustrated in Fig. 1. Movement of the 
piston 32 toward the right also imparts a corre 
sponding movement to the feed Screw 15, the 
half-nut 8, the wheel slide so as to move the 
grinding wheel f3 to a rearward or inoperative 
position. During this movement of the piston 32 
nuid within a cylinder chamber 5 may exhaust 
through a passage 52, through a valve chamber 
53 located between the valve pistons 38 and 39 
and pass out through an exhaust pipe 54 into the 
reservoir 44. w 
In order to slow down the rapid rearward 

movement of the piston 32, a dashpot mechanism 
is provided. The piston rod 3 is provided with 
a rearwardly extending stud 60 which is ar 
ranged when moved toward the right to engage 
a dash pot piston 6. The dash pot piston 6 is 
siaably mounted within a dash pot cylinder 62. 
when the dash pot 6i moves rearwardly, fluid is 
exhausted from the dash pot cylinder 62 through 
a pipe i3 and through a throttle valve 64 and 
into the passage 52. A ball check valve 65 is 
provided so that fluid exhausting from the dash 
pot cylinder 62 must pass through the throttle 
valve 4. It will be readily apparent from the 
foregoing disclosure that until the stud 60 en 
gages the dash pot piston 6, the piston 32 will 
move at a rapid rate. After the Stud 60 engages 
the dash pot piston 6 the Speed of movement of 
the piston is reduced to a predetermined slower 
rate as governed by fluid exhausting from the 
dash pot cylinder 52 through the pipe 63 and 
the throttle valve 64. It will be readily apparent 
from the foregoing disclosure that by adjustment 
of the throttle valve 64, the rapid rearward 
movement of the piston 32 may be reduced to a 
slower speed before the piston 32 engages the 
rear of the cylinder 33. 

It is similarly desirable to provide a cushioning 
or slowing down movement of the pistOn 32 as 
it moves rapidly toward the left as the grinding 
wheel i3 approaches the workpiece to be ground. 
When the solenoid 4 is energized to shift the 
valve stem 36 toward the left fluid under pressure 
from the pipe 45 is passed through the valve 
chamber 53 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 valve 64 and 
the ball check valve 65, through the pipe 63 into 
the dash pot cylinder 62 to return the dash pot 
piston 6 to its initial position. The initial rapid 
movement of the piston 32 causes fluid within 
the cylinder chamber 50 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 66 just before the piston reaches the end of 
its stroke toward the left, that is when the stop 

- 4 
abutment 25 engages the stop screw 26, fiuid may 
then be exhausted through a passage 70, and 
through a throttle valve if into the passage 69 
thereby facilitating a reduction in speed of the 
forward movement of the piston 32 before the 
forward approaching movement ceases. A ball 
check valve 68 is connected between the port 69 

- and the passage 67 which serves to facilitate a 
Substantially unrestricted flow of fluid from the 
passage 49, through the port 69 into the cylin 
der chamber 50 so as to start the rapid rearward 
movement of the piston 32 when the Solenoid 4 
is deemergized. 
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shown in Fig. 1. 

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, a hy 
draulically operated mechanism is provided in 
which a fluid motor Serves to produce a con 
trolled rotary movement of the feed Screw 5. As 
illustrated in the drawings a fluid pressure cyl 
inder 75 is provided having a slidably mounted 
-piston 6. The upper central portion of the pis 
ton 76 is provided with rack teeth 77 meshing 
with a gear 78 which is keyed on a rotatable shaft 
79. The shaft 79 is also provided with a gear 74 
which meshes with the gear 2?. It will be readily 
apparent from the foregoing disclosure that when 
the piston 6 is moved endwise within the cylin 
der 75, a rotary motion will be imparted to the 
feed Screw 5 through the rack and gear mecha 
nism above described. 

... A shuttle-type control valve 80 is provided for 
controlling the admission to and exhaust of fluid 
from the cylinder 5. The valve 80 comprises a 
slidably mounted valve member having a plu 
rality, of Spaced valve pistons 8 , 82 and 83 form 
ing a pair of valve chambers 84 and 85. A com 
pression Spring 86 is provided normally to hold 
the valve in a left-hand end position such as 

In order to shift the valve 80 
into a right-hand end position, the pipe 45 is 
connected by a valve 81 with a pipe 88 which is 
in turn connected to a left-hand end chamber 89 
within the valve 80. When it is desired to shift 
the valve 80 into a right-hand end position, the 
valve 87 may be opened to admit fluid under pres 
sure from the pump 42 through the pipe 88 into 
the valve chamber 89. 
In the position of valves 35 and 80 (Fig. 1) 

fluid under pressure entering the valve chamber 
48 may pass through the pipe 90, through the 
valve chamber 85 in the valve 80, through a 
paSSage 9 into a cylinder chamber 92 to move 
the piston 76 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 screw 5 to cause a rearward move 
ment of the nut 8, the wheel slide and the 
grinding wheel 3. During this movement of the 
piston. 76 fluid within a cylinder chamber 93 may 
exhaust through a passage 94, through the valve 
chamber 83, 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 apparent from the foregoing disclosure 
that the feed control valve 35 is arranged to 
'control the admission to and exhaust of fluid 
from the rapid feed cylinder 33 and the grind 
ing feed cylinder 5. 

It is desirable to control the grinding feed of 
the Wheel So that a grinding feed may be ob 
tained during the initial grinding after which 
the feed may be slowed down to a finishing feed 
before... the infeeding movement of the grinding 
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wheel. 3 is positively stopped. This is(preferably 
accomplished by means of a finish feed control 
valve 97...and...a grinding feed control valve':98 
which are arranged to control the exhaust of 
ifluid-from the cylinder chamber 92. Aball check : 
valve: 96 is provided in the pipe 90 isostasito' al 
low 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 6 starts 
its movement to the right to cause a feeding 
movement of the grinding-wheel. 3, the ball check 
valve 93 is arranged to prevent exhaust fluid pass 
sing therethrough so that the entire exhaust fluid 
from the cylinder chamber 92 must pass through 
either the grinding feed valvet'88-'or the finishing 
feed valve 9 or through both of the feed valves. 
Euring the initial infeeding "novernent of the 
grinding wheels as caused by the piston if fluid 
exhausted from the cylinder chamber 92 may 
pass through both of the valves 98 and 9. This 
exhaust of fluid Serves to control the rate of the 
grinding feed. 

In order to change the infeed from a grinding 
feed to a finishing feed, a solenoid waive 3 is 
provided comprising a valve stem? having 
valve pistons 2 and 93 formed integrally 
therewith, the valve pistons 92 and 93 being 
arranged to form a valve chamber f4. A 
compression spring 95 serves normally to 
hold the valve stem f of in a righthand end 
position (Fig. 1) 'So that fluid may exhaust 
through both of the valves 98 and 9. A 
solenoid OS is provided which when energized 
Serves to shift the valve stern toward the 
left against the compression of the spring 5 
So as to render the grinding feed control valve 
98 inoperative. After the valve 9 has been 
shifted into a left-hand end position all fluid 
exhausting from the cylinder chamber 92 must 
“exhaust through the finish feed control valve 
9 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 notion of the feed 
screw is thereby limiting the infeeding nove 
ment of the grinding wheel 3. This mechanism 
Inay comprise a micrometer adjusting mechanism 
if () carried by the feed wheel 9 which is ar 
tranged to adjustably support a stop abutinent 
lf. A stop pawl 2 is pivotally supported by 
a stud if 3 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 9, the 
rotary motion of the feed screw? will continue 

: until the stop abutment engages a stop Sur 
face 4 on the upper end of the pawl 2. 

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 3 
'is stopped by the mechanism above described. 
An arm f 7 is supported on the stud' 3 and 
is fixedly connected to move with the stop pawl 

2. The stop pawl 2 is provided with an ad 
justable detent .5 which is arranged to be en 
gaged by a can 5 located, adjacent-to... the stop 
abutment i? . The detent i? 6 is preferably ad 
justed so that the can - 5 will engage the detent 
if 6 and rock the stop pawl -2 in a counter 
clockwise direction before the stop surface 4 
is engaged by the stop abutment: . The rock 
ing movement of the stop pawl ff2 serves to in 
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part a corresponding motion to the arm ?ff. 
The arm it supports an adjustable3 detent sk?8 
which is... arranged to engage an: actuated roller 

9. of a limit switch 29. The limit Switch 20 
is-preferably.a. normally open limit SWitch. Which 
is connected so that when it is closed, the solenoid 
106 is energized to shift the valve. Stein 0.'to 
ward the right thereby rendering the grinding 
ifeed control valve 98 inoperative during ...the 
finish grinding: operation. It will be readily ap 
parent from the foregoing disclosure that When 
"the feed wheel 9 is-rotated either manually or by 
snovement of the piston :76, the rotary motion 
of the feed screw 5 and feed wheel 9 will move 
at a grinding feed rate - until the cam: 5' en 
“gages the detent f6 and rocks the stop pawl 

2, the arm , the detent f8 in a -ceunter 
clockwise direction to actuate and close the limit 
"switch 29 thereby energizing the solenoid €6, 
close the valve thus rendering the-grinding 
'feed control valve inoperative so that thereafter 
fluid exhausting from the cylinder charaber 92 
must pass through the finishing feed control-valve 
97. The slow finish feed continues until the 
stop, abutment if engages the stop surfaceff4 
on the stop pawl ff2. In the preferred opera 
tion the grinding wheel remains in grinding con 
tact, With the Work after the infeeding movement 
is stopped to permit the grinding wheel 3 to 
spark-out or finish grind the Work piece. 
An automatic control mechanism is provided 

for automatically controlling the duration of 
the grinding cycle comprising a Work gaging 
head 25 having a movable work contact.nen 
ber. The gage head 25 is provided with a 
slidably movable work contact member 30 which 
is arranged to engage the periphery of the work 
piece 24 being ground. The gaging head 25 is 
provided with a C-shaped caliper head 2 hav 
ing a pair of adjustably mounted work engaging 
screws 28 and 29 to facilitate maintaining the 
gage head 25 in a predetermined relationship 
with the work piece 24 during a grinding op 
eration. The gaging head 25 is preferably Sup 
ported by a bracket (not shown) on the wheel 
Slide . This type of mounting is old and well 
known in the art and therefor has not been 
illustrated in the present application. 
The upper end . Of the Work contact member 

30 engages a rock arm 3 which is pivotally 
Supported by a stud 32. A compression spring 
33 is arranged to exert a downward pressure 
on rock arm 3 to maintain the contact mem 
ber f39 in operative engagement with the pe 
riphery of Workpiece 24 during a grinding op 
eration. The rock arm 3 is provided With an 
electrical contact member 35 which is arranged 
to move into engagement with a contact member 
35 mounted within the gage head 25. An ad 
justment Screw 36 is provided for adjusting the 
contact element 35 to facilitate setting up gage 
head for sizing to grind a Workpiece to a pre 
determined size. 
A pair of power lines 40 serve to supply elec 

trical power to Operate mechanism Of the ima 
chine. A manually operable control lever 4 
is pivotally supported by a stud 42 which is 
in turn Supported on the front of machine base. 
The control lever 4 is arranged to close a nor 
imally open start switch 43, when the lever 4 
is rocked in a counter-clockwise direction and 

...to open a normally closed stop Switch 44 when 
rocked in a clockwise direction. A relay switch 
f45 and a relay switch 46, together with -a. 
selector switch 47 are provided for controlling 
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the feeding mechanism in a manner to be here 
inafter described. 
When it is desired to start a grinding cycle, 

the lever 4f is rocked in a counter-clockwise 
direction to close the start switch 43 which 
serves to energize the relay switch 45 to close a 
circuit and thereby to energize the Solenoid 4 
so as to shift the feed control valve 35 to start 
a forward approaching and feeding movement 
of the wheel slide and grinding wheel 3. The 
relay switch 45 is provided with a holding cir 
cuit so that only a momentary closing of the 
start switch 43 is required to start the grinding 
cycle. The piston 32 causes rapid approaching 
movement of the wheel slide and the grinding 
wheel 3. The rapid approaching movement 
continues until the piston 32 engages the left 
hand end of the cylinder 33 after which the ap 
proaching movement of the slide is reduced 
to a grinding feed as governed by the throttle 
valve 97 and 98. The grinding feed continues 
until the cam 5 engages the detent 6 and 
rocks the feed pawl 2 and the arm f i in a 
counter-clockwise direction to close the nor 
mally open limit SWitch 20. Closing the limit 
switch 20 serves to energize the Solenoid 66 to 
close the valve So as to render the throttle 
valve 98 inoperative thereby reducing the grind 
ing feed to finishing feed as governed by the 
throttle valve 9. The finishing feed continues 
until the stop surface on the feed wheel 9 
engages the stop surface 4 on the feed pawl 

2 thereby positively limiting the infeed move 
ment of the wheel slide f and the grinding 
Wheel 3. The grinding Wheel 3 remains in 
engagement with the work piece 24 for a spark 
ing-out or dwell. Until the Work contact men 
ber 30 moves down Ward, a Sufficient distance to 
close the contacts 34-35 thereby closing a 
circuit to open the normally closed relay SWitch 
46. The opening of the relay switch 46 serves 

to break the holding circuit on relay Switch 45 
thereby deenergizing the Solenoid 4 so that the 
feed control Valve 35 returns to the position illus 
trated in Figure 1. The shifting of the feed 
control valve 35 into this position causes a 
rearward movement of the wheel slide 3, that 
is, a movement of the piston 32 toward the right, 
and a simultaneous movement of the piston 6 
toward the left to re-set both of the pistons for 
the next grinding cycle. 
The selector Switch i &i is provided to facilitate 

rendering gaging head 25 inoperative when de 
sired to facilitate manually controlling grinding 
Cycle. 

It is desirable to provide a suitable clutch 
mechanism whereby the feed wheel may, if de 
Sired, be operated independent of the cylinder 
75 for setting up the machine, or for manual 
operation thereof when desired. The gear 8 is 
Supported by anti-fraction bearings 55 and 56 
(Fig. 3). The shaft 79 is provided with an in 
ternal gear 57 which is arranged to mesh with 
an external gear 58 which is fixedly mounted 
to rotate with the gear 78. As shown in Fig. 
3, the gears 57 and 58 are in mesh so that ro 
tation of the gear 78 caused by the piston 76 
will impart a rotary motion to the feed screw 
f5. When it is desired to declutch the power 
mechanism from the manual control, the shaft 
79 is moved axially toward the right (Fig. 3) 
to slide the internal gear 57 out of mesh with 
the external gear 58, after which the feed wheel 
9 may be rotated manually independent of the 

fluid pressure piston 76. 
To facilitate operation of the clutch mech 

8 
anism above described, a manually operable 
clutch lever 60 having a hub portion 6 is 
arranged to rotate concentric With the axis of 
the feed wheel 9. The clutch lever 60 is pro 

5 vided with a downwardly extending arm 62 
having a stud 63 projecting downwardly from 
its lower end. The stud 63 is arranged between 
a pair of adjustably mounted opposed actuating 
Screws f64 and 65 which are adjustably mounted 
on a yoked member 66. The yoked member 
66 is pivotally mounted on a stud 67 carried 
by a bracket f 68 which is fixedly mounted on 
the front of the machine base. The yoked mem 
ber 66 is provided with a downwardly extending 
yoked portion 69 which is provided with opposed 
Studs 70 which ride Within a groove if formed 
in an enlarged end portion of the shaft 79. It 
Will be readily apparent from the foregoing dis 
closure that when the clutch lever 60 is rocked 
in a clockwise direction (Fig. 1), the yoked mem 
ber 66-69 will be rocked in a counter-clock 
Wise direction (Fig. 3) to slide the shaft is to 
Ward the right thereby moving the internal gear 
5 toward the right out of mesh with the ex 

ternal gear 58. 
A Suitable detent mechanism is provided for 

holding the clutch parts either engaged or "dis 
engaged. This mechanism may comprise an ar 
roW-pointed Surface f2 formed on the lower 
end of the stud 63 (Fig. 4). The arrow-pointed 
Surface 2 is arranged to engage a spring pressed 
arrow-pointed plunger i3 which serves to hold 
the Stud 63 either in a clutched or declutched 
position. 
The Operation of the improved wheel feeding 

mechanism will be readily apparent from the 
foregoing disclosure. Assuming all of the valves 
to have been previously adjusted a workpiece 
mounted and in position for a grinding operation 
the gaging head 25 moved into operative en 
gagement With the work piece. The cycle control 
lever 4f is rocked in a counter-clockwise direc 
tion to close the start switch 43. The closing 
of the start Switch 43 serves to energize the 

, , Solenoid 4 to shift the feed control valve 35 
toward the left to energize an infeeding cycle. 
Fluid under pressure is passed from the valve 35 
to the cylinder chamber 5 to cause a rapid ap 
proaching movement of the wheel slide and 
grinding wheel i3 which continues until the port 
66 is closed after which the rapid approaching 
movement is slowed down as controlled by the 
throttle valve if just before the stop member 25 
engages the Stop screw 26. At the same time 
fluid is admitted to the cylinder chamber 5 of 
the cylinder 33, fluid under pressure is also passed 
into the cylinder chamber 93 to move the piston 
16 toward the right thereby starting a controlled 
rotary motion of the feed screw 5 as governed 

60 by the grinding feed control valve 98 and the 
finish feed control valve 97. The wheel slide con 
tinues to move at a grinding feed until the cam 
f 5 engages the detent 6 and rocks the Stop 
pawl 2 SO as to close the limit switch 20, as 

65 above described. The closing of the limit switch 
20 energizes the Solenoid f OG to close the valve 
f00 thereby rendering the grinding feed control 
valve 98 inoperative so that thereafter fluid ex 
hausting from the cylinder chamber 92 must ex 

70 haust through the finish feed control valve 97 
Which reduces the grinding feed to a slower 
finishing feed shortly before the stop abutment 

engages the stop surface 4 on the pawl 
2 to positively limit the infeeding movement 

75 of the grinding wheel. The grinding wheel 3 
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remains in grinding contact with the work until 
the work piece. has been ground to a predeter 
mined size as governed by the electric sizing head 
25. When the contacts 34-35 in thesizing 
head close as the work piece f24 is ground to 
a predetermined diameter, the solenoid 4 f is de 
energized to admit fluid to the cylinder chamber 
50 to cause a rapid rearward movement of the 
piston 32 together with the slide it and grinding 
wheel...f3 to move the wheel 3 to an inoperative 
position. At the same time fluid under pressure 
is admitted through the check valve 96 into the 
cylinder chamber 92 to cause the piston 76 to 
move toward the left thereby rotating the feed 
Screw in the reverse direction to re-set the feed 
mechanism for the next cycle of operation. AS 
Soon as the feed. Wheel 9 starts rotation in a 
clockwise direction, during the re-setting no 
tion, the cam f 5 moves out of engagement with 
the detent i? 6thereby allowing the limit Switch 
20 to open to deenergize the solenoid f 86 there 
by opening the valve Ofor the next grinding 
cycle. This cycle of operation may then be Suc 
cessively repeated by merely actuating the cycle 
control lever f4. 

If desired, the feeding mechanism may be op 
erated without the use of the stop abutment f . 
The parts are adjusted so that the can 5 rocks 
the pawl. 2 so that the detent f8 actuates the 
limit switch 20 to...change from a grinding feed 
to a finishing feed as above described. When the 
workpiece reaches a predetermined size, the con-. 
tacts 34-35 make a circuit after a predeter 
mined finish grinding operation to cause a rear 
ward movement of the grinding wheel 3 and 
wheel slide if to an inoperative position. 

It 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 en 
bodiments may be made of the above invention 
and as many changes might be made in the em 
bodiment 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. 

I claim: 
1. In a grinding machine having a transversely 

movable wheel slide, a rotatable grinding wheel 
thereon, a feeding mechanism to feed said slide, 
a rotatable feed wheel therefor, an adjustable 
Stop abutment on said feed wheel, a movably 
mounted stor pawl positively to limit rotation 
of the feed wheel, power operated means to actu 
ate said feeding mechanism, means to control 
Said power means to produce a grinding feed, 
means to control said power means to produce a 
finishing feed, means including a limit switch 
actuated by said stop pawl before the stop abut 
ment engages said pawl to render said grinding 
feed control means inoperative so as to reduce 
the infeed to a predetermined finishing feed, 
and means including a sizing head having a nov 
able contact member in engagement with the 
Workpiece being ground to move the grinding 
wheel to an inoperative position when the work 
piece has been ground to a predetermined size. 

2. In a grinding machine having a transversely 
movable wheel slide, a rotatable grinding wheel 
thereon, a feed mechanism to feed said slide, a 
feed wheel therefor, 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 to actuate said 
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feed: mechanism, an adjustable throttle valve to 
control the exhaust of fluid from the fluid motor 
so. as to produce a grinding feed, a second adjust 
able throttle valve to control the exhaust of fluid 
from the motorso as to produce a finishing feed, 
means including a limit switch actuated by said 
pawl before the stop abutment engages said pawl 
to render said first throttle valve inoperative SO 
as to reduce the feed to a predetermined finish 
ing feed, and means including a sizing head in-. 
cluding a work engaging contact member to move 
the grinding, wheel to an inoperative position 
when a workpiece has been ground to a pre 
determined size. 

3. In a grinding machinehaving 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 posis. 
tion, a solenoid-actuated control valve therefor, 
means including a cycle. Start Switch to energize 
said Solenoid-actuated control valve to initiate 
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a feeding cycle, a nut and screw 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 rotation 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 fluid from the second 
motor so as to produce agrinding feed, a second 
throttle waive to control the exhaust of fluid 
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from the second motor so as to produce a finish 
ing feed, a solenoid-actuated valve to render the 
first throttle valve inoperative, a limit switch 
actuated by said pawl before the stop abutment 
engages said pawl to actuate the second solenoid 
actuated valve to reduce the feed to a predeter 
mined finishing feed, and a sizing head, including. 
a movable work contacting element to deemergize 
the first solenoid-actuated control valve when a 
Workpiece is ground to a predetermined size to 
cause a rearward movement of the grinding wheel 
to an inoperative position. 

4. In a grinding machine having a transversely 
movable wheel slide, a rotatable grinding wheel 
thereon, means including a fluid motor to move 
said slide to and from an operative position, a 
Solenoid-actuated control valve therefor, means 
including a cycle start switch to energize Said 
Solenoid-actuated control valve to initiate a feed 
ing 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 said feed Screw, 
means including a fluid motor to rotate said 
screw, said solenoid-actuated control valve to 
control the admission to and exhaust of fluid 
from both of said motors, an adjustable throttle 
valve to control the exhaust of fluid from the 
second motor so as to produce a grinding feed, 
a second adjustable throttle valve to control the 
exhaust of fluid from the second motor so as to 
produce a finishing feed, a second solenoid-actu 
ated valve to render said first throttle valve in 
operative, means actuated by said pawl before 
the stop abutment engages said pawl So as to 
actuate the latter solenoid-actuated valve to re 
duce the feed to a predetermined finishing feed, 
and a sizing head including a movable work en 
gaging contact member which serves when a 
workpiece has been ground to a predetermined 
size to deenergize said first solenoid-actuated 
control valve to cause both of the fluid motors 
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to return to initial positions thereby moving the 
grinding wheel to an inoperative position. 
- 5. In a grinding machine having a transversely 
movable wheel slide, a rotatable grinding wheel 
thereon, means including a piston and cylinder 
to move said slide to and from an operative po 
sition, a solenoid-actuated control valve there 
for, means including a cycle start switch to en 
ergize said solenoid-actuated control valve to 
initiate a feeding cycle, a nut and Screw mecha 
nism to feed said slide, a rotatable feed wheel 
therefor, an adjustable stop abutment on said 
feed wheel, a pivotally mounted stop pawl posi 
tively to limit rotation of the feed wheel and 
feed screw, means including a piston and cylinder 
to rotate said feed screw, said solenoid-actuated 
control valve serving to control the admission to 
and exhaust of fluid from both of said cylinders, 
an adjustable throttle valve to control the ex 
haust 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 Sec 
ond solenoid-actuated valve to render said first 
throttle valve inoperative, a limit switch actuated 
by said pawl before the stop abutment engages 
said pawl so as to actuate the second Solenoid 
actuated valve to reduce the feed to a predeter 
mined finishing feed, and a sizing head which 
serves when a workpiece has been ground to a 
predetermined size to deenergize the first sole 
noid-actuated control valve to cause both of the 
pistons to return to initial positions thereby mov 
ing the grinding wheel to an inoperative position. 

6. In a grinding machine having a transversely 
movable wheel slide, a rotatable grinding Wheel 
spindle thereon, a feeding mechanism to feed 
said slide, a rotatable feed wheel therefor, an 
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adjustable cam on said feed wheel, a movable 
pawl arranged to be actuated thereby, power op 
erated means to actuate Said feeding mecha 
nism, 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 switch actuated by said pawl to render 
the grinding feed control means inoperative so aS 
to reduce the infeed to a predetermined finishing 
feed and means including a sizing head having 
a movable contact member in engagement with 
the workpiece being ground to move the grinding 
Wheel slide to an inoperative position. When the 
Workpiece has been ground to a predetermined 
S28. 

7. In a grinding machine having a transversely 
movable wheel slide, a rotatable grinding wheel 
spindle thereon, a feeding mechanism to feed Said 
slide, a feed wheel therefor, an adjustable can on 
said feed wheel, a pivotally mounted pawl ar 
ranged to be actuated thereby, means including 
a fluid motor to actuate Said feeding mechanism, 
an adjustable throttle valve to control the exhaust 
of fluid from the fluid motor so as to produce 
a grinding feed, a Second throttle valve to con 
trol the exhaust of fluid from the motor So as to 
produce a finishing feed, means including a limit 
Switch actuated by said pawl to render the grind 
ing feed throttle Valve inoperative so as to re 
duce the infeed to a predetermined finishing feed 
and means including a sizing head including a 
work engaging contact member to move the grind 
ing wheel slide to an inoperative position when 
a workpiece has been ground to a predetermined 
Size. 
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