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This invention relates to machine tools and 
more particularly to improvements in grinding 
machines. 
One of the objects of this invention is to pro 

vide an improved automatic infeed cycle control 
mechanism for a grinding machine. 
Another object of this invention is to provide 

an improved mechanism of the character de 
scribed which has greater accuracy in sizing the 
finished work piece over existing mechanisms. 
Another object of this invention is to provide 

a mechanism of the character described which 
can be built as a compact unit for attachment to 
existing machines. 
Other objects and advantages of the present 

invention should be readily apparent by refer 
ence to the following specification, considered in 
conjunction with the accompanying drawings 
forming a part thereof, and it is to be understood 
that any modifications may be made in the exact 
structural details there shown and described, 
Within the scope of the appended claims, with 
coat departing from or exceeding the spirit of the 
invegation. 

3&egerring to the drawings in which like refer 
(eace gaunerals indicate like or similar parts: 

3'iguage i is an elevation of a machine tool em 
cdysag tie principies of this invention. 
Eigase 2 is a section through the mechanism 

as viewed on the line 2-2 of Figure i. 
Figuage 3 is a section on the line 3-3 of Figure it. 
gig are 4 is a section on the line -é of Figure . 
3g23re 5 is a detail yiew of the feed rate con 

go nicosaetes as yieged on the line S-3 of 
gigure 3. 
aggre 6 is a section on the line S-6 of igure 4. 
ge is a diagram of the hydraulic control 

circuit. . 
Referrig to the drawings and Anore particu 

sy to Figure the reference numerai O indi 
cates tie bed of a machine tool in the form of a 
gradirig an achine which for explanatory pur 
poses as been iustrated as a centerless grinder. 
Staca is, Gachine has a pair of opposed grinding 
wheeis, the wheel Serving the purpose of a 
grinding wheei, and the wheel f2 acting as a reg 
akating Vyheel. Interposed between these wheels 
is a work support 83 which carries a work rest 
blade 9 apon which a work piece, indicated by 
Sreference aumeral 5, is supported during a 
grinding operation thereupon. The regulating 
wheei 2 is supported for rotation on a slide 
which is reciprocably mounted on a second slide 
8 which, in turn, is reciprocably mounted upon 
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work Support 3 relative to the grinding wheel 
and, after this has been locked in position, the 
slide f is moved relative to the slide to adjust 
the regulating wheel 2 toward and from the 
work support f3 as well as toward and from the 
grinding wheel whereby the size of the work de 
pends upon how far the regulating wheel is moved 
toward the grinding wheel. 
The slide 6 may be advanced and retracted 

by means of a feed Screw 8 which is threaded in 
a suitable nut member not shown in the slide 6, 
and this screw has a reduced or shaft-like por 
tion 9 which extends through a feed rate con 
trol box 20 that is mounted on the end of the 
bed O. This box contains the mechanism form 
ing the Subject matter of this invention. As 
shown in Figure 2, the portion 9 is supported 
a sleeve 2 f by thrust bearings 22, the sleeve being 
supported in a bore 23 formed in the box but 
keyed at 24 to a spine groove 25 formed in the 
bore. The result is that the sleeve 2 is subject 
to axial movement in the bore but held against 
Sotation, while the portion 9 is subject to free 
rotation relative to the sleeve 2 and also respon 
sive to axial movement of the sleeve 2. In addi 
tion, the shaft portion 9 has a reduced spined 
end 26 by which it is operatively connected to a 
sleeve. 2 which is supported for rotation in a 
bEacket 28 attached to the end of the box. The 
sleeve 2 has a wheel 29 secured thereto whereby 
rotation of the hand wheei will affect rotation of 
the screw 8. 
The sieeve 2. Inay be camped against rotation 

toy means of 2, ring 30 which surrounds the sleeve 
and on one side has a threaded bore 3 in which 
is threaded a ciamping member 32 that carries a 
shoe 33 for engagement with the periphery of the 
sleeve whereby, upon rotation of the member 32, 
the shoe 33 is pulled into clamping engagement 
with the sleeve. The member 32 is supported at 
its outer end by a spherical bearing 34 mounted 
in the end of a tubular portion 35 of the bracket 
28. A suitable operating knob S6 is secured to 
the end of the member 32 for imparting rotation 
thereto. 

The hand wheel 29 is utilized for effecting 
manual rotation of the screw 8 for set-up and 
adjusting purposes and also for manual con 
trolled grinding operations, and to facilitate this 
control the bracket 28 has a disc 37 secured 
thereto, as by screws 38, and this disc has a suit 
able index mark or reference point for coopera 
tion with graduation marks formed on the bev 
eled face 39 of the hand wheel 29. 

the led . He slide A serves to adjust the SS Advance and retraction of the wheel 2 is ef 
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fected by power through the sleeve 2 which is 
provided with rack teeth 40 engaging with a pin 
ion 4. It will now be obvious that rotation of 
the pinion 4 will effect axial movement of the 
screw 8 without rotation to thereby cause slid 
ing movement of the support 6. As shown in 
Figure 6, the pinion 4 is integral with a shaft 42 
which is journaled at 43 and 44 in the housing 20, 
and this shaft also carries a second integral pin 
ion 45 which meshes with rack teeth 46, Figure 4, 
formed on a piston member 47 that is recipro 
Cable in a cylindrical bore 48 formed in the hous 
ing 20. It should now be obvious that by intro 
ducing pressure to one end of the cylinder 48 and 
connecting the other end to exhaust that power 
reciprocation of the piston 47 and thereby power 
movement of the shaft 9 shown in Figure 2 may 
be effected. 
The automatic operation of the machine is con 

trolled by the hydraulic, control circuit shown 
in Figure 7 to which reference is now had and 
in that Figure the reference numeral 49 indi 
cates a pump for supplying fluid pressure to the 
circuit. This pump has an intake 50 through 
which oil is withdrawn from a reservoir 5 and 
delivered under pressure into line 52 to which is 
branch connected a relief valve 53 for determin 
ing the high limit of pressure in the system. A 
selector valve 54 has a pressure port 55 to which 
the line 52 is connected, and a pair of ports 56 
and 57 to which the port 55 is selectively con 
nected by the valve plunger 58. The port 57 
leads to a hydraulic truling circuit indicated gen 
erally by the reference numeral 59, but the 
plunger 58 is normally in the position shown 
whereby the port 55 is connected to port 56 and 
channel 60. The channel 60 has a branch con 
nection 6 to pressure port 62 of a reversing valve 
indicated generally by the reference numeral 63. 
This valve has an axially movable sleeve 64 in 

which is formed an annular groove 65 which 
serves to connect the port 62 with a port 66 
when the sleeve is in the position shown. The 
port 66 is connected by channel 67 through a 
check valve 68 to port 69 in one end of the cyl 
inder 8. It will now be obvious that with the 
parts in the position shown that the piston 47 
will move toward the right at a rapid traverse 
rate. 

Fluid will exhaust from the other end of cyl 
inder 48 through port. To and channel 7 to port 
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2 of a pilot control valve 73. The port 72 which 
is in the form of an annular groove has a radially 
extending port 3 which is in communication 
with an annular groove 74 formed in an axially 
reciprocable sleeve 75. In the position shown 
the annular groove 74 connects the port 73 with 
a port 76 to which is connected a channel 7 
which leads to a throttle valve 78. This throttle 
valve may be adjusted to regulate the rapid traw 
erse rate of advance of the regulating wheel to 
Ward the work, the fluid exhausting from the 
throttle valve through channel 9 to port 80 of 
the reversing valve. The port 80 is connected 
by an annular groove 8 formed in the valve 
sleeve 64 to port 82 and exhaust channel 83 which 
leads back to the reservoir 5. 
As the piston 47 advances it also causes ro 

tation of a gear 84 which as shown in Figure 6 
is integrally formed with the shaft 42. The pin 
ion 84 is connected through an idler pinion 85, 
Figure 3, to rack teeth 86 formed on the pe 
riphery of a plunger 87 which carries a follower 
roller 88. Thus, as the piston 47 advances toward 
the right as viewed in Figure 7 it causes the . 
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4. 
plunger 8 to advance and move the roller-88 
into engagement with a feed rate control cam 89 
which is more clearly shown in Figure. 3. This 
calm is pivoted on a pin 90 and carries a shoe 9t 
in the form of a pin which is adapted to ride 
On a can Surface 92 of a feed rate determinator 
93. 
The feed rate determinator is slidable on a 

Surface 94 which is formed in the cam carrier 
95 at right angles to the direction of movement 
of the plunger 8. This carrier also supports 
the pin 90. It will be obvious that by longitu 
dinally shifting the member 93 on its support 
ing Surface 94 that the inclined face 92 will ro 
tate the can member 89 in a counterclockwise. 
direction as viewed in Figure 3 about its pivot 
pin 90 and thereby present an inclined surface 
to the roller 88. The cam member 89 is held 
in contact with the inclined surface 92 by means 
of a Spring 96 which surrounds a headed pin 
97, this pin being secured in the carrier 95 by 
a set screw 98. Thus, as the cam 93 is shifted 
upward as viewed in Figure 3 the cam 89 will 
be caused to move clockwise about its pin 90 
and follow up any drop in the surface 92. The 
can carrier 95 is provided with a pair of rollers 
98 and 99 which ride on the surface OO formed 
On a fixed part of the bracket 20. It should 
now be evident that the surface 94 of the cam 
carrier 95 constitutes a fixed abutment normal 
to the direction of movement of the plunger 87. 
The member 93 is adjusted downward to in 

cline the can 89 by threading an actuating rod 
of at 02 in the carrier 95 whereby rotation of 

the rod of will cause the member 93 to be ad 
justed relative to its Supporting member 95. Dur 
ing the actuation of the machine the member 95 
is fed upward as viewed in Figure 3 by a feed 
piston 03 which is slidable in a cylinder 04, 
the piston being connected to the carrier 95 by 
means of a pinion 05 which is interposed be 
tween the parts and which interengages with 
rack teeth 06 formed on the piston 03 and 
rack teeth 0 formed on the carrier 95. 
The rod f is adjustable from the outside of 

the box 20 by means of a micrometer mechanism. 
including a sleeve 08 which is rotatable in a 
bracket 09 that is secured to the box 20. The 
sleeve 08 has a splined connection at O. With 
the rod Of whereby rotation of the sleeve will 
effect adjustment of the member 93 relative to 
its support 95 but upon movement of the Sup 
port 95 upwardly as viewed in Figure 3 the rod 
Of will slide relative to the bore of the sleeve 
08. This sleeve also has a threaded exterior 

portion which meshes with a slider or indi 
cator 2 whereby upon rotation of the sleeve 
the indicator 2 will be moved longitudinally 
as viewed in Figure 5 relative to some gradua 
tions f3 which are formed on the fixed bracket 
09. In addition, the fixed bracket has a beveled 

end surface 4 upon which is a reference mark 
5 and the periphery of the sleeve 08 is pro 

Wided with a series of graduation marks 6 sim 
ilar to the barrel on a micrometer to facilitate 
adjustment and setting of the can 89. 
The cam carrier 95 is shown in its starting 

position in Figure 3, and it should now be ob 
vious that with the cam member 89 inclined at 
Some angle that the cam will act as a positive 
Stop to limit the rapid traverse movement of 
the wheel head as effected by the piston 47. When 
this occurs the pressure in the supply line 67 
to the port 69 of the rapid traverse cylinder 48 
will naturally rise, and this increase in pres 
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sure will be transmitted through the branch line 

7, Figure 7, and resistance 8 to port 9 of 
a time delay valve 120. The rise in pressure will 
overcome the resistance of a spring 2 and move 
the valve plunger 22 to the left as viewed in 
Figure 7. w N 

Simultaneously with the engagement of the 
cam roller 88 with the cam 89 a set screw 23, 
Figure 2, is so adjusted relative to its supporting 
arm 24 that it will engage a pin 25 and shift 
the pilot valve 75. The trip actuation of the arm 
24 is more clearly shown in Figure 2 from which 

it will be seen that the arm 24 is slidably 
mounted on a reduced portion 26 of the member 
9 and held against the end wall f27 of the box 

20 by a spring 28. The portion 26 carries a 
ring 29 which is secured thereto by a pin 30 
and as the member 26 moves toward the left 
as viewed in Figure 2 the ring 29 will engage 
the annular surface 3 on the arm 24 and 
shift the same toward the left against the re 
sistance of spring 28. It will be noted that there 
is a certain amount of lost motion between the 
ring 29 and the surface 3 so that the arm 24 
only has a limited movement and the actual tim 
ing of the shifting of the valve plunger 75 may 
be determined by adjusting the set screw 23. 
When the valve 75 is shifted to the left, as 

viewed in Figure 7, it will shift the annular groove 
4 sufficiently to the left to disconnect port 72. 
from port 76 and thereby close a by-pass which 
existed around a throttle valve 32. 
This now causes the return oil from cylinder 

58 to be forced through the throttle valve 32, 
thereby decelerating the rapid traverse move 
Ement of the wheel head to reduce the impact ef 
fect of the follower roller 88 when it engages the 
cam 89. The shifting of valve plunger 75 will 
also connect port 33, to which is connected a 
branch line 34 of the rapid traverse cylinder 
Supply line 6, to an annular groove 35 where 
by fluid pressure may flow behind the piston 5 
and Shift it the full length of its stroke inde 
pendent of the pin 25. This will also discon 
nect the port 33 from a port 36 to which it 
was connected by the annular groove 37. When 
the ports 33 and 36 are connected, fluid pres 
Sure flows through the line 38 toya cylindrical 
space 339 and moves plunger 40 against the re 
sistance of a strong spring 4f to hold a valve 
element 242 in the position in which it is shown 
in Figure , but upon disconnection of these 
ports the port 38 becomes connected to port 
2 and thereby line if which is at lower pressure 

than the pump pressure in channel 36 whereby 
the Spring 4 is capable of shifting the valve 
plunger 42 against the pressure in the cylin 
drical space 39 resulting in the interconnection 
of a pair of ports 43 and gé. 
The port f44 is connected by a channel 45 

to a port 46 located in one end of the feed 
cylinder 64. As previously mentioned, this cyl 
inder Contains a piston 3 and the other end 
of this cylinder has a port & which is con 
nected to a branch from line 6, which is under 
pressure. Therefore, there is an urge on the 
piston 03 to Raove downward as viewed in Fig 
ure 7, but the line 45 from port 46 located at 
the other end of the cylinder has been blocked 
at port f4. By the shifting of the valve mem 
ber 42 the port 44 becomes connected to port 
43 whereby the fluid in the lower end of cylinder 
f04 may now pass through line 48 to port 49 
of the interlock valve 22. As previously ex 
plained, the rise in pressure in line 67, caused by 
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the follower roller 88 engaging its can 89, will 
cause shifting of the valve plunger 22, resulting 
in port 49 being connected by annular groove 
50 in the valve member to port 5 and chan 

nel 52. This channel has a feed rate throttle 
valve 53 serially connected therein so that by 
variably throttling the oil the feeding rate of 
the feeding piston 03 can be determined. Thus, 
the shifting of the valve piston 22 institutes the 
feeding movement of the wheel 2. 
Attention is invited to the fact that the pump 

pressure Supply line 60 has a branch connection 
54 to a second port 55 located in the end of 
cylinder 04, and this port communicates with 
an axial bore 56 formed in a member 5 which 
is mounted within the cylinder O4 and has a 
telescoping connection with a drilled hole 58. 
formed in the end of the piston 03. This means 
that pump pressure continuously exists in the 
space 58 exerting a continuous urge on the pis. 
ton 03 in an upward direction as viewed in Fig 
ure 7, but the pump pressure entering the port 
47 has a larger area of the piston 03 to work 
on and therefore will force part of the oil in space 
58 back into the supply channel 60 during the 

feeding movement. 
It will thus be seen in the cycle of operation 

So far that a rapid traverse movement was first 
instituted, followed by a deceleration of the rapid 
traverse movement at the time of engagement 
with the feed cam, and that the pressure still 
existing in the cylinder 48 also effected the feed 
ing movement but the rate of the feeding move 
ment is controlled by the rate of movement of 
the can. The length of the feeding movement 
is determined by the collar 22 on the sieeve 2 
engaging the positive stop 22' which is the 
closure member for the end of the bore 23. Thus 
the infeed movement always stops by engage 
ment of these parts and if the size of the work 
is not correct, adjustment is made by the hand 
wheel 29 rotating the screw 8. 
This method of stopping is also independent 

of the feed cam, in that the feed cam can still 
keep on going, and therefore has nothing to do 
with the final size of the work. The continua 
tion of its movement, however, serves to operate 
the reversing mechanism to effect retraction of 
the Wheel by means of the following mechanism. 
The piston SO3 carries a pin 59 which ex 

tends into an adjacent bore 360 in which is 
slidably mounted a trip member 86 for the re 
versing valve pilot plunger S 62. The member 
864 has three flats formed in the periphery there 
of, one of which has a length as indicated by the 
line S3, the Second of which has a length as 
indicated by the line 64, and the third of which 
has a length as indicated by the line 65. The 
in ember 5 may be rotated to present any one 
of these three flats to the pin 59 and is adapted 
to be held in any one of these positions by a 
spring pressed detent 66 as shown in Figure 3 
and engageable with longitudinally extending 
detent grooves indicated generally by the refer 
ence numerai 6. 
These different flats provide different engths 

of lost motion between the member 6 and the 
pin 59. It will be noted that the shoulder 68 
is the common end wall for all of these flats and 
is the one which determines the limit of the in 
feeding movement. The amount that the wheel 
returns is determined by the length of the flat 
which is effectively presented to the pin 59. It 
will thus be seen that three different lengths of 
feeding strokes may be selected. 
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When the pin 59 engages the wall during 
a feeding movement it shifts the plunger and 
thereby, through its connecting arm 69, the 
valve plunger 62 and more particularly the spool 
To on the valve plunger relative to the pressure 
port T which is supplied through branch line 

2 from the pump pressure supply line 60. It 
will be noted that the spool to is larger in di 
ameter than the adjacent spools 3 and 1 
which are formed on the valve and that the 
spool. To reciprocates in a bore 75 which is 
larger in diameter than the bores in which the 
spools T3 and T4 slide, and therefore as the 
spool. To passes to the other side of the pressure 
port a hydraulic detenting action will take 
place to complete the shifting of the valve 
plunger to the end of the enlarged bore 5. 
This will result in the connection of pressure 

from port 7 to port 76 and channel 7 to 
port 78 of a run and return valve 79. This 
valve has a rotatable valve spool 80 which may 
be manually rotated by a crank lever 8 Secured 
to the end of the plunger. When the valve 
plunger 80 is in the position shown, the port 8 
is connected to a radial port 82 which communi 
cates with an axial bore 83 formed in the 
plunger which has a second radial passage 84 
which at this time is in communication with a 
port 85. The port 85 has a channel 86 con 
nected to it which leads to a throttle valve 8 
for throttling the flow through line 88 to the 
end port 89 of the reversing valve cylinder 63. 
The purpose of the throttle valve 87 is to estab 
lish a predetermined delay in the shifting of the 
reversing valve sleeve 64. 
The port 89 is connected through an annular 

groove 90 and radial port 9 to the interior of 
the sleeve 64 for the purpose of shifting a piston 
plunger 92 which is slidably mounted in a bore 
93 formed in the valve sleeve 64. This plunger 
has a pair of spools 94 and 95 formed thereon 
and the plunger is capable of lost motion move 
ment with respect to the sleeve. Thus, upon ad 
mittance of pressure through port 9 the plunger 
92 will be shifted relative to the sleeve. 

. The reversing operation was set into motion at 
this time, but the actual shifting of the reversing 
valve sleeve 64 cannot be effected until the piston 
92 has taken up its lost motion with respect to 
the sleeve 64, the lost motion at this time being 
the distance between the shoulder 96 on the 
piston 92 and the shoulder 97 formed by a disc 
which is integrally connected with the sleeve. 
Upon engagement with this shoulder the sleeve 
64 is shifted, causing the spool f formed on 
the sleeve to be moved past the pressure port 62, 
thereby connecting this port to port 80 and at 
the same time disconnecting port 80 from the 
exhaust port 82. Fluid pressure will now flow 
through line 79, bypassing the throttle valve 78 
through check valve 99 and channel T to port 
76 of valve 73. 
At the same time, port 66 of the reversing 

valve is connected to port 200 which has the re 
turn channel 2 connected thereto. This re 
lieves the pressure in channel 6 and branch line 
34 of valve 73 whereby the fluid in the end of 

valve 73 fmay be forced out to reservoir by the 
spring 37, shifting the valve plunger 75 back to 
its normal position in which it is shown in Fig 
ure 7. This results in the line 7, now under 
pressure, being connected through the annular 
groove 74 directly to port 2 and line whereby 
the fiuid pressure will enter the cylinder 48 and 
return the rapid traverse piston 4 to its start 
ing position. 
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This will simultaneously cause retraction of the 

follower roller 88 from its control can 89 through 
the rack and gear connection. To prevent the 
return movement of piston 4 from being at too 
fast a rate, a throttle valve 202 is connected in 
parallel with the check valve 68 So that as the 
check valve is closed by the returning fluid, the 
returning fluid is forced to pass through the 
valve 202. In addition, the end of the cylinder 
48 is provided with a dashpot mechanism com 
prising a central plunger 203 which is caused at 
all times to follow up the movement of piston 
by means of a spring 204. It will be obvious then 
that as the member 203 moved forward it un 
covered a port 205 in the sleeve member 26. 
The port 205 is in continuous communication 

with a wide internal annular groove 207 formed 
in the bracket 208 secured to the outside wall of 
the box 20, and this groove is connected by radial 
ports 209 to the end space 20 of cylinder 4. 
The member 206 is threaded in the bracket 28 
as shown in Figure 4 for adjustment relative 
thereto whereby the relative position of the port 
205 may be adjusted longitudinally to determine 
the amount of return of the piston 46, or in 
other words, to determine its starting position 

As the plunger 203 is 
moved to the left by the returning piston it 
throttles the escape of fluid through the port 2 
and thereby builds up a hydraulic cushion to de 
celerate the movement of the piston 47. 
Should the port 205 become closed to such an 

extent that upon advancing movement of the 
piston 4 the oil could not return fast enough 
through the throttled port 205 to the spring space. 
209 the end of the piston 47 would momentarily 
leave the end of the plunger. 203, in which event 
the pressure fluid entering the space 23 would be 
able to pass through an axial bore 2 formed in 
the end of the plunger 203 and force itself by the 
check valve 22, thereby forming an auxiliary 
supply to the cylindrical space 209'. 
As previously recited the channel 67 which has 

a branch connection 4 to the feed piston f 
was connected to reservoir on the shifting of the 
reversing valve, and this relieves the pressure on 
the upper end of piston 03 as viewed in Figure 
whereby the constant pressure which exists in 

the space 58 becomes effective to return the feed 
piston fo3 in an upward direction as viewed in 
Figure 7. Since the line 45 leading to the lower 
end of the cylinder might be closed a suction 
check valve 23 is branch connected between the 
reservoir 5 and the line 45 whereby if the re 
turning movement of the piston 3 is at such 
a rate that it might tend to cause a vacuum in 
the lower end of the cylinder 04 oil from the 
reservoir may be drawn through the check wave 
23 to prevent this condition. 
Return movement of the piston 103 will cause 

shifting of the trip member 6 and connected 
pilot valve 62 whereby the pressure port. of 
the pilot valve will be connected to port 24 and 
line 25 to the cycle start valve 2 having a port 
27 which forms the terminus of the line 2. 
This port is normally disconnected from a port 
28 which is connected by line 29 to port 2 
located in the end of the reversing valve 3. It 
will thus be seen that the reversing valve will 
not be shifted to a forward position to start a 
new cycle until the cycle start valve plunger 22 
is manually moved to the right as viewed in Fig 
ure 7 so that the annular groove 222 can inter 
connect the ports 2 and 28. Thus, the cycle 
Will automatically stop so, that the operator may 
manually load a new Workpiece in the machine, 
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. However, if the machine has an automatic 
loading attachment and the time can be deter 
mined that it takes to load a work piece in the 
machine a delay throttle valve 223 is intercon 
nected to lines 25 and 29 in parallel relation 
to the cycle start valve whereby the valve 223 
may be adjusted to produce a predetermined 
timed delay before the reversing valve is shifted 
to start a new cycle. 
In any case, the sleeve 64 in the reversing valve. 

will be in its down position as viewed in Figure 7, 
and when fluid pressure does enter port 220 it 
will pass through the radial ports 224 into the 
annular groove 225 formed in the periphery of 
sleeve 64 and which at this time is in registry 
with the ports 224. By means of the radial pas 
sages 226 the fluid pressure will flow from the 
groove 225 into the space 227 and cause upward 
movement of piston 63 which, in turn, will cause 
upward shifting of the reversing valve sleeve 64. 
to its forward running position. 
At any time during the operation of the ma 

chine and especially in case of an emergency the 
valve 8f may be actuated to cause immediate 
separation of the grinding wheels. As previously 
noted, the valve 8 is shown in its run position 
but upon rotation of the valve plunger 80 to 
its retracted position a port 228 which is con 
tinuously connected by a line 229 directly to the 
pump pressure will be connected through radial 
grooves 230 and the axial bore 83 to radial ports 
23 which will now be in registry with ports 232 
which communicate with a line 233 which is con 
nected in parallel across the throttle valve f8, 
thus forming a direct connection for the admit 
tance of pump pressure to line 88 and shifting 
of the reverse valve to its retract position. 
Attention is invited to the fact that when the 

cycle control valve 26 is utilized to start the 
cycle that there is a branch line 236 from the 
main line 67 which supplies fluid pressure to the 
rapid traverse and feed cylinders so that imme 
diately upon this line becoming connected to 
pressure that some of the fluid pressure is ad 
mitted to chamber 235 of the cycle start valve 
26 to shift valve plunger 22 automatically to 
its stop position. 

It should also be noted that the reversing valve 
has a spring 236 mounted in one end which acts 
On One end of the valve sleeve to hold it in its 
down position as viewed in Figure 7. When the 
piston member 92 moves the sleeve up sufficiently 
to connect pressure port 62 to annular groove 65, 
the fluid pressure flows through a drilled hole 
237 in member 92 to an interdrilled passage 238, 
in the end of which is slidably mounted a piston 
pin. 239. The hydraulic pressure acting on the 
pin serves to hold the piston member in its up 
Ward shifted position especially when reversal 
takes place and the lower end of the valve is 
connected to reservoir. 

Also, when port 62 is connected to groove 65, 
a differential hydraulic pressure is created to 
hold the sleeve up. This is accomplished by mak 
ing the spool 98 larger in diameter than the 
adjacent spool, and having it slide in a larger 
bore, thus creating a shoulder area 240 which is 
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Figure 4 a hydraulic detenting pressure is created 
to shift the sleeve to the end of its stroke. 
There has thus been provided an improved in 

feeding mechanism which is very efficient in oper 
ation, economical to manufacture, and extremely 
accurate in sizing work. 
What is claimed is: 
1. In a grinding machine having a shiftable 

wheel support, the combination of an infeeding 
mechanism for said support including a first fluid 
operable device for advancing said support at a 
rapid traverse rate, means for throttling said 
device to cause movement at a slower rate, a 
Second fluid Operable device for controlling sub 
Sequent movement at a feed rate, a pilot valve 
operable by said second device, and a reversing 
valve controlled by the pilot valve for reversing 
the direction of movement of both of said devices 
to effect retraction of the wheel support. 

2. In an infeeding mechanism for a grinding 
machine having a wheel support, the combination 
of a feed screw threaded in the support, a sleeve 
mounted on the feed screw and interconnected 
therewith for joint axial movement, independent 
means for slidably supporting the sleeve and 
holding the same against rotation, a follower 
plunger, a fluid reciprocable member, rack and 
gear connections between said member and said 
sleeve and said plunger for imparting simulta 
neous movement thereto, a feed rate control can 
arranged transversely of the path of movemera 
of Said plunger, power operable means for feed 
ing said cam for controlling the feeding rate of 
said sleeve and screw effected by said fluid oper 
able member, a positive stop engageable by said 
sleeve for limiting the advancing movement of 
said screw, and trip operable means for reversing 
actuation of the moving parts to a starting posio 
tion. 

3. In a grinding machine having a wheel sp 
port, the combination of power operable means 
for advancing and retracting said support, 8. 
Source of pressure for said power operable neans, 
a reversing valve for connecting said source of 
pressure with Said power operable means includs 
ing a shiftable valve sleeve, a piston member 
slidable within said sleeve, a pilot valve opera. 
ble by said power operable means for connecting 
pressure to said piston member, a lost motion 
connection between said piston member and 
sleeve, and a throttle valve interposed between 
said pilot valve and said piston member for regul 
lating the movement of said piston member in 
taking up said lost motion to thereby control the 
delay between actuation of the pilot valve and the 
shifting of said valve sleeve. 

4. In a grinding machine having a wheel sup 
port, the combination of an infeed cycle control 
mechanism for said support, including fluid op 
erable means for reciprocating said support, a 
Source of fluid pressure, a reversing valve for se 
lectively connecting said pressure for reverse op 
eration of said fluid operable means, an auto 
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of Sufficient area to hold the sleeve up against . 
the resistance of the spring and independent of 
the piston member 92. 
When the piston member moves the sleeve 

down, hydraulic pressure is connected from the 
port 62 through channel 24 and resistance 242 
to port 243 which becomes connected to groove 
244, and thus by means of shoulder 245 shown in 
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matically operable pilot valve for connecting said 
pressure to effect shifting of said reversing valve, 
a cycle control valve normally positioned for 
blocking the flow from the pilot valve to one end , 
of said reversing valve to prevent shifting of the 
reversing valve to its support advancing position, 
said cycle control valve being manually shiftable 
to effect the interconnection to cause shifting of 
the reversing valve, and means responsive to sub 
sequent shifting of the reversing valve to auto 
matically effect shifting of the cycle control val 
to its blocking position. 
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5. In a grinding machine having a wheel slide, 
the combination of an infeed cycle control mech 
anism for said slide including fluid operable 
means for advancing and retracting said slide, 
a source of fluid pressure, a reversing valve for 
connecting said source of pressure for reverse op 
eration of said fluid operable means, a trip op 
erable pilot valve responsive to movement of the 
parts for connecting fluid pressure to one end of 
the reversing valve to effect shifting of the valve 
to a slide retracting position, and means serially 
arranged in said last-named connection to con 
nect the source of pressure directly to said re 
versing valve independent of the pilot valve to 
effect shifting of the reversing valve at will to 
its slide retracting position. a 

6. In a grinding machine having a wheel sup 
port, the combination of an infeeding mechanism 
for said support comprising fluid operable means 
for shifting said support, a source of pressure, 
a feed control can for retarding the movement 
of said support by said fluid operable means to a 
predetermined feed rate, a fluid operable piston 
for actuating said cam, means connecting said 
source of pressure for exerting a constant urge 
on said piston toward its starting position, valve 
means for connecting said source of pressure to 
cause advancing movement of said piston simul 
taneously with the connection of pressure to said 
fluid operable means, a channel for conducting 
exhaust fluid away from the other end of said 
piston, serially arranged blocking valves in Said 
channel, means responsive to a predetermined 
advance of said support for releasing one of said 
blocking valves, a positive stop for limiting the 
movement to be effected by said fluid operable 
means, and means responsive to engagement of 
said positive stop for releasing the second block 
ing valve. 

7. In a grinding machine having a wheel sup 
port, the combination of an infeeding mechanism 
for said support comprising fluid operable means 
for shifting said support, a source of pressure, a 
feed control cam for retarding the movement of 
said support by said fluid operable means to a 
predetermined feed rate, a fluid operable piston 
for actuating said cam, means connecting said 
source of pressure for exerting a constant urge 
on said piston toward its starting position, valve 
means for connecting said source of pressure to 
cause advancing movement of said piston simul 
taneously with the connection of pressure to said 
fluid operable means, a channel for conducting 
exhaust fluid away from the other end of said 
piston, serially arranged blocking valves in said 
channel, means responsive to a predetermined 
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advance of said support for releasing one of said 
blocking valves, a positive stop for limiting the 
movement to be effected by said fluid operable 
means, means responsive to engagement of said 
positive stop for releasing the second blocking 
valve, and a throttle valve in said channel for 
controlling the rate of movement of said piston. 

8. In a grinding machine having a wheel sup 
port, the combination of an infeed cycle control 
mechanism for said support including a fluid 
shiftable piston, motion transmitting connections 
between said piston and said support, a source of 
fluid pressure, means to connect said source of 
fluid pressure to one end of said piston to effect 
advancing movement of said support, serially ar 
ranged throttle valves in the return connection 
from the other end of said piston and sequen 
tially actuable to produce successively different 
rates of advancement of the grinding wheel sup 
port, means to reverse the connections to said 
piston and simultaneously by-pass said serially 
arranged throttles, an additional throttle auto 
matically rendered effective upon reversal of flow 
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to said cylinder to control the rate of support 
retraction. 

9. In a grinding machine having a wheel sup 
port, the combination of an infeed cycle control 
mechanism therefor, including a fluid operable 
piston for advancing and retracting said sup 
port, a source of pressure, a reversing valve for 
connecting said source of pressure to said piston, 
said reversing valve having a shiftable sleeve 
valve member and an internal piston member 
having a lost motion connection with said sleeve, 
a spring normally maintaining said sleeve in a 
support retracting position, said piston being in 
dependently actuable to effect shifting of said 
sleeve, independent means for maintaining said 
piston in its shifted position, and hydraulic means 
for maintaining the sleeve in its shifted position. 

WATER A. COX. 
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