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20 Claims. 

The present invention relates to grinding na 
chines and is herein disclosed as embodied in a 
hydraulically driven surface grinding machine 
having a rotary grinding wheel, a reciprocable 
work table, and a cross slide on which one of said 
parts is carried. 

It is a primary object of the invention to pro 
vide in a machine of this description, a novel and 
improved hydraulic operating and control mech 
anism which is of simple construction and is well 
adapted to insure a maximum degree of versa 
tility and accuracy in the operation of the ma 
chine. 

It is more specifically one object of the inven 
tion to provide a novel and improved hydraulic 
cross feed mechanism for the machine which is 
Well adapted for intermittent Operation to in 
part closely regulated increments of relative 
transverse movement to the grinding wheel and 
work in timed relation to the table reciprocation 
for the grinding of successive portions of a flat 
Work piece. 
With these and other objects in view as may 

hereinafter appear, a principal feature of the 
invention consists in the provision of a metering 
valve arranged to supply measured amounts of 
liquid to the cross feed cylinder and ram of the 
machine, for imparting accurately determined 
increments of cross feeding movement in timed 
relation to the lengthwise reciprocation of the 
Work with relation to the grinding wheel. 
Another feature of the invention consists in the 

provision in the exhaust line from the cross feed 

40 

cylinder and ram, of a check Valve which is ar 
ranged to provide a relatively high back pressure 
against the operation of the metering valve, and 
so to insure the accurate operation of the hydraul 
ic cross feed devices to produce the desired rela 
tive movement of the work and grinding wheel, 
and to maintain these elements firmly in their 
adjusted position. 

In accordance with another feature of the in 
vention, a control mechanism is provided for the 
cross feed which comprises a cross feed reversing 
and shut-off or hand feed valve having alternal 
tive operating positions in which the cross feed 
will bperate in opposite directions, and a third 
hand position in which the supply of liquid under 
pressure is shut off, and a by-pass is provided 
directly from one end to the other of the cylinder 
to facilitate a manual operation of the cross feed. 
Another feature of the invention consists in 

the provision of an interlock between the table 
throttle valve and the Cross feed truling controls 
for the machine which is rendered operative dur 

(C. 51-233) 
ing table reciprocation or alternatively during 
wheel truling, to lock the other of said controls out 
of Operation, 
The several features 

also in the devices, combinations and arrange 
ment of parts hereinafter described, which to 
gether with the advantages to be obtained there 
by, will be readily understood by One skilled in 
the art from the following description taken in 
connection with the accompanying drawings, in 
which Fig. 1 is a view in right side elevation partly 
in section, of a surface grinding machine embody 
ing in a preferred form the several features of 
the invention; Fig. 2 is an enlarged detail view in 
front elevation of the control panel of the ma 
chine as indicated by the line 2-2 of Fig. 1; Fig. 
3 is a sectional view taken on the line 3-3 of Fig. 
2; Fig. 4 is an enlarged plan view partly in sec 
tion, of the several control valves taken substan 
tially on the line 4-4 of Fig. 2; Fig. 5 is a detail 

- sectional view of the truing valve taken on the 
line S-S of Fig. 2; Fig. 6 is, a detail front view 
partly in section, of the table and saddle; Flg. 7 
is an enlarged detail sectional view of the saddle 
dog control mechanism as shown in Fig. 6; Fig. 8 
is an enlarged detail sectional view of the manual 
cross feed mechanism as shown in Fig. 6; Fig. 9 
is an enlarged sectional detail view of the right 
hand end of the table cylinder as shown in Fig. 6; 
Fig. 10 is a plan sectional view taken on the line 
O-O of Fig. 2; Fig. 1 is a detail sectional view 

taken on the line - of Fig. 10; Fig. 12 is a 
sectional view taken on the line 2-2 of Fig. 2; 
and Fig. 13 is a diagrammatic view of the hy 
draulic operating connections for the machine. 
The machine illustrated in the drawings cons 

prises a base 20, a Vertically adjustable column 
22 on which is carried a grinding wheel 24 and a 
rotary spindle 26, a reciprocable work table 28, 
and a transversely movable saddle support 30 for 
the table. 
The grinding wheel spindle 2 as best shown in 

Fig. 1, is preferably driven from an electric motor 
2 mounted in the lower part of the column 22 

through connections which include a pulley 34 on 
the spindle 26, a pulley 36 on the armature shaft 
of the motor 32, and a belt 38 as shown in dotted 
lines Fig. 1. Wertical adjustment of the column 
22 is effected through connections generally indi 
cated in dotted lines in Fig. 1, which include a 
cooperating screw 40 and nut 42 supported re 
spectively on the column 22 and base 20, a hand 
wheel 44, shaft 4G, a bevel gear 48, and a ring 
gear 50 secured respectively to the shaft 46 and 
to the upper end of the screw 40. 
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The table 28 of the present machine is mounted 

to slide on Ways 52 and 5 (see Rigs. 1 and 6) 
formed on the saddle and is driven through hy 
draulically operated connections which include 
a cylinder 55 rigidly secured to the saddle 30, and 
a piston S6 which is connected to move with the 
table 2 by means of a piston rod 58 passing 
through a packing box 5 in the cylinder, and 
secured at its outer end to a bracket 60 on the 
under side of the table. 
The saddle 30 is mounted for movement trans 

versely of the direction of table movement on two 
V-shaped ways 2 and 4 on the base 20, and is 
arranged for manual Operation by means of a 
hand wheel and screw 8 supported on the 
saddle 0 for engagement with a split nut 70 car 
ried on the base 2D, as hereinafter more fully de 
scribed, or for power operation by hydraulically 
operated connections including a cylinder 2 
(Figs. 1 and 13) secured to the under side of the 
saddle 30 and a piston T4 which is supported in 
a stationary position by means of a piston rod 75 
passing through a packing box 76 in the cylinder 
and secured at its outer end to a lug 78 on the 
base 20. 

Oil under pressure is supplied to the cylinder 
5 to control the direction and rate of travel of 

the table 28 through connections which include a 
table throttle valve and a table reversing 
valve 2 comprising a valve casing and an axially 
novable valve member 86. In order to insure an 
accurate and positive operation of the table re 
versing mechanism, there is also provided with 
the present construction, a table reversing pilot 
valve 4 which may be actuated either manually 
or automatically by means of table dogs, and op 
erates hydraulically to shift the table reversing 
valve member as hereinafter more fully to be 
described. 

Oil under pressure is drawn from an oil reser 
voir 88 in the base of the machine (see Fig. 13) 
by means of an oil pump which may be of any 
ordinary description, passing through a pipe 92 
to the throttle valve 8. The throttle valve 80 
preferably comprises a rotatable cylindrical 
member 4 having formed in the wall thereof an 
irregular slot or aperture 96 which may be moved 
into or out of register with an outlet pipe 98 to 
the reversing valve 2. The angular position of 
the throttle waive cylinder is controlled to 
determine the rate of flow of liquid through the 
valve and the corresponding rate of table travel 
by means of a rotatable valve stem ?o secured to 
the member 4 and provided at its forward end 
with a manually operable control knob 02. 

Liquid under pressure passes from the throttle 
valve 0 through the pipe 8 into a chamber 
04 formed by a reduced or spool portion of the 

reversing valve member 8, and thence through 
either of two pipes of and 0 depending upon 
the position of the reversing valve member 86 
to one end or the other of the table driving cyl 
inder 55 and piston it. Liquid is allowed to pass 
from the exhaust end of the table cylinder 55 
through the pipe D, a chamber fle formed by 
a reduced or spool portion of the reversing valve 
member 8 and pipe 2 forming the exhaust line 
to the reservoir 88, or alternatively through the 
pipe OB, a chamber 4 in the reversing valve, 
and an extension of the exhaust pipe 2 to the 
reservoir. 

the preferred construction illustrated, 
shock absorber device is provided to cushion the 
stopping of the table, when the piston S6 is per 
mitted to travel to the extreme end of the cylin 

through the port . 

2,127,877 
der 55 as when the table reversing valve 2 is 
set for operation in one direction, and is not 
thereafter reversed either manually or auto 
matically as hereinafter described. As best 
shown in Fig. 6 of the drawings, the entering 
ports 107 and 09 to the table cylinder 55 from 
the pipe connections 06 and 0 are located at s 
slight distance from the adjacent end walls of 
the cylinder 55. There is also provided at the 
left hand end of the cylinder an additional port 

to the pipe connection 06 in the form of a 
narrow slot which extends longitudinally to the 
extreme end of the cylinder. Similarly, there is 
provided at the right hand end of the cylinder 
55, a port f3 to the pipe connection fo in the 
form of a narrow slot which extends longitudinal 
ly to the adjacent end of the cylinder. With this 
construction and arrangement of the ports foll, 
09, and f3, it will readily be seen that as 

the piston 56 approaches, for example, the left 
hand end of the cylinder 55, the port O will be 
shut of allowing only a very restricted exhaust 
of the remaining oil in this end of the cylinder 

As the piston 5 continues 
its movement to the left, the port it is gradually 
closed so that a continuously increasing back 

- pressure to the continued movement of the pis 
ton 56 is built up to correspondingly check the 
speed of the table 28 and piston St which are thus 
brought gradually to a stop without shock or jar. 

In order to maintain the pressure in the sys 
tem at a substantially constant predetermined 
level, there is provided in the supply line 92 from 
the pump 90, a high pressure relief valve gen 
erally indicated at 6 which for purposes of ill 
lustration may be assumed to have a setting of 
100 lbs. per square inch. A similar relief valve 
generally indicated at 8 is provided in the ex 
haust line 2 which may be assumed to have a 
setting of 4 lbs. per square inch, so that a suf 
ficient back pressure is maintained at all times 
to prevent ingress of air in the system. 
In accordance with one feature of the inven 

tion, a master stop valve is provided for the ma 
chine which operates to connect the pressure line 
92 directly to the exhaust line ff2, so that all 
of the hydraulically controlled portions of the 
machine are rendered inoperative, and further 
operates to provide a by-pass from One end of 
the table cylinder 55 and ram. 56 to the other 
independently of the position of the table re 
versing valve member 86. The master stop valve 
comprises a cylindrical valve member 20 having 
formed therein two transversely extending ducts 
22 and 24 which for One angular position of 

the member 20 form connecting passageways re 
spectively in the pipe lines 06 and 08 to the 
table cylinder 55. There is also formed in the 
valve member 20, a longitudinally extending 
duct 26 which is arranged for another or stop 
position of the valve member 20 to provide a 
direct connection between the lines fos and 08 
leading to the table cylinder 55, and also for this 
position of the valve connects an extension 28 
of the supply line 92 directly to an extension 30 
of the exhaust line 2. With the stop valve 
member 20 in the operating position shown in 
Fig. 13, the extensions 28 and 30 respectively 
of the supply and exhaust lines are shut off, and 
liquid is permitted to flow freely between the 
reversing valve 32 and the table cylinder 53 
through pipes 0, 08 and ducts 22 and 24. 

O 

5 

90 

925 

30 

33 

40 

50 

55 

65 

70 

When the stop valve member 120 is turned to stop 
position, the connecting portions of the pipes 
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2,137,877 
and pipes 06, 08 and extensions 28 and 30 
of the supply and exhaust lines are directly con 
nected by the duct 26, so that the two ends of 
the cylinder 55 are connected to each other to 
prevent locking of cylinder and piston, and also 
to supply and exhaust to insure the maintenance 
of a full supply of oil in the system during 
manual Operation. 
The position of the master valve member 20 

is controlled through connections which include, 
a pinion 34 (see Figs. 6, 7, 10 and 11) formed on 
one end of the valve member 20 which meshes 
with a rack 36 on an axially movable control 
rod 38. A compression spring fle colled about 
the rod 38 between an abutting portion of the 
rack 36 and a stationary collar 42 secured by a 
screw 43 to the saddle, tends normally to move 
the rod rearwardly to maintain the valve member 

In accordance with one 
feature of the invention, a latch mechanism for 
holding the control rod 38 in a forward or op 
erating position is provided which may be tripped. 
automatically through the operation of dogs On 
the saddle 30 or manually by a light pressure on 
the part of the operator to cause the control rod 
f38 and valve member 20 to move to stop posi 
tion under the pressure of the spring 40. The 
latch comprises a laterally extending arm 44 se 
cured to a rock shaft 46 and arranged for en 
gagement with a notch 48 in the control rod 38 
to maintain the valve in operating position. Also 
secured to the rock shaft 46 is an upwardly ex 
tending lever arm 50 which contacts with one 
end of a pin or plunger 52 supported in a bore 
154 which extends laterally through the saddle 
casting directly above the saddle way 64. A coma, 
pression spring 56 seated at one end in a recess 
in the lever 50 and at its other end in a recess 
in the saddle casting, tends to rock the lever 50, 
shaft 46 and latch 44 in a direction to engage 
the latch in its notch 48 and to maintain the 
arm f 50 and pin 52 in a fully extended position. 
The latch 44 may be tripped automatically to 
stop the machine by the movement of the saddle 
30 to a predetermined position in either direction 
by means of dogs 58 adjustably mounted in a 
T-shaped slot 60 in the base 20, which are ar 
ranged to contact with and move the pin 52 
and lever arm 50 to the right (see Figs. 6 and 7) 
against the pressure of the spring 56 to release 
the latch 44. . 
For manual operation of the control rod f, 

there is provided on the forward end thereof, a 
cylindrical cap f 62 which is connected for a 
limited axial movement on the shaft f8 by means 
of a pin 64 secured to the shaft and extending 
through a longitudinal slot 66 in the cap. 2. 
As best shown in Fig. 11, one side of the cap 62 
is cut away to form a cam surface 7 which 
is arranged when the cap 62 is pushed inwardly 
by the operator, to engage against and trip the 
latch 44 to stop the machine. . . . 

In order to enable the 'operator readily to move 
the control rod 38 and master valve member 
20 to running position against the pressure of 
the spring i40, a manually operable lever 72 is 
pivotally supported on a rod 4 on the front of 
the machine, and is provided with a slotted por 
tion 75 to receive a forward extension of the 
cap 62 which is provided at its outer end with 
an enlarged head 76, so that a forward movement 
of the hand lever 72 will operate to move the 
cap 62 and control rod 38 connected thereto 
forwardly to running position. A spring 78 
coiled about the pivot rod 74 between the two 

3 
arms of the forked hub of the lever 12, and con 
nected at one end to the lever, tends to maintain 
the hand lever 72 in a fully retracted inopera 
tive position (see Figs. 2 and 10). 

For the manual operation of the table 28, a 
table hand wheel 7 is rigidly secured to the 
forward end of a shaft 73 (see Figs. 1, 10 and 
13) which is supported for rotational and limited 
axial movements in bearings formed in the sad 
dile 30. A pinion 77 secured to the rear end of 
the shaft 73 is arranged for a relatively ad 
vanced position of the shaft 73 and hand wheel 

7 to mesh with a rack T9 secured to the table 
28. A spring-pressed plunger. 8 supported in 
an adjacent portion of the saddle is arranged for 
engagement alternatively with one of two grooves 
formed in the shaft T3 to maintain the shaft 

0 

5 

7 and pinion TT alternatively in an advanced 
operative or retracted inoperative position. 
"In accordance with the present invention, hy 
draulically operated connections are provided 
which are rendered operative upon movement of 
the master control valve 20 of the machine to 
operative position, to force the hand wheel shaft 
f73 rearwardly to disconnect the pinion 7 from 
the rack 79, and to permit a forward movement 
of the shaft f T3 to operatively connect the table 
hand feed only when the master valve 20 is 
turned to stop position. The connections pro 
vided to this end, comprise a piston 83 secured 
to the hand wheel shaft 3 and arranged for 
axial movement in a cylinder 85 through which 
the shaft 73 extends. Oil under pressure is 
supplied to the cylinder 85 by means of an ex 
tension 89 of the supply line 92, and operates 
during the normal operation of the machine to 
force the piston 83 and hand wheel shaft 73 se 
cured thereto rearwardly to inoperative position. 
When the master valve 20 is turned to a stop 
position, exhausting the relatively high driving 
pressure in the hydraulic system of the machine 
as above described, the hand wheel 7 and shaft 
73 may be moved forwardly to engage the pinion 
T 7 with the rack T9 with relatively little effort 

on the part of the operator, being maintained in 
this position by the action of the spring plunger 
8 in its cooperating groove as above described. 
The table reversing pilot valve 84 through which 

86 is preferably controlled, comprises an axially 
movable valve member 80 which is controlled 
through mechanical connections including a con 
trol lever which may be operated either manually 
or automatically by engagement with dogs ad 
justably supported on the table. The pilot valve 
member 80 is connected by means of a rod 82 
to a lever arm 84 on a vertically extending post 
8 on the Saddle 30 which has secured at its 

upper end an actuating lever 88. The lever 88 
is formed for convenient manipulation by the 
operator, and is further provided with a rear 
ward extension for engagement with table dogs 
90 adjustably supported in a T-shaped slot 92 
formed in the table, 
The operation of the pilot valve to control the 

position of the table reversing valve member 86 
will be readily understood from an inspection of 
the partly diagrammatic Fig. 13 of the drawings. 
Liquid under pressure passes from the supply 
line 92 through a pipe connection 94, and a 
throttle valve 96 which may be of ordinary con 
struction, to a chamber 98 formed by a spool 
portion of the pilot valve member f80, and thence 
through pipe connection 200 or 202 to one end 
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4. 
ing upon the position of the pilot valve member 
80. Simultaneously liquid is exhausted from 
the opposite end of the reversing valve 82 through 
the other of said connections 200 and 202 through 
one of two chambers 204 and 206 formed by spool 
portions of the pilot valve member 80 and ex 
haust connections therefron hereinafter more 
fully to be described. With the construction and 
mode of operation of the table reversing valve 82 
and pilot valve 84 associated therewith as above 
described, in which the position of the table re 
versing valve member 86 is shifted through the 
operation of hydraulically operating means, it 
will readily be seen that a certain and accurate 
Operation of the table reversing mechanism is 
Secured to insure a uniform operation of the re 
versing valve and to avoid any possibility of stall 
ing the table upon reversal. 

In accordance with the present invention, a 
novel and improved hydraulic mechanism is pro 
vided for imparting Cross feeding movements to 
the saddle 30 in timed relation to the longitudi 
nal reciprocatory movements of the table which 
comprises a metering valve generally indicated at 
20 adapted for supplying measured amounts of 
liquid under pressure to one end or the other 
of the croSS feed cylinder 2 and ran 74 to 
advance the saddle by steps of predetermined 
length. The metering valve 20 comprises a cy 
lindrical casing within which a piston 22 is 
free to move back and forth, the length of move 
ment being regulated by means of an adjusting 
screw 214 threaded into one end of the cylinder 
20 to serve as a stop for the piston 22 and pro 
vided at its outer end with a knurled head 26 
for adjustment by the operator. In the opera 
tion of the device, liquid under pressure is ad 
mitted into one end of the metering valve 20 
driving the piston to the opposite end of the cyl 
inder and forcing the liquid contained therein 
through connections hereinafter described, into 
One end or the other of the cross feed cylinder 
72 to cause a relative displacement of the ram 
74 in the cross feed cylinder T2 which will cor 
respond exactly to the volume of liquid expelled 
from the metering valve 20. 

Further in accordance with the present in 
vention, the operation of the metering valve 20 
is controlled by means of a cross feed control 
valve 220 having a movable valve member 222 
which is in turn controlled by the operation of 
the reversing valve member 86 above described, 
to cause the intermittent cross feeding move 
ments to take place automatically at the end of 
the table movement in each direction. The cross 
feed control valve member 222 has formed thereon 
two reduced or spool portions to form cham- . 
bers 224 and 226 within the valve and in the 
ends thereof cylindrical bores 228 and 230 which 
are arranged to fit over cylindrical plugs 232 and 
234 respectively, formed in opposite ends of the 
valve cylinder 220. 
The control valve member 222 is shifted in one 

direction or the other between two extreme po 
sitions at opposite ends of the valve cylinder 220 
at each reversal in the position of the pilot valve 
member 80 and table reversing valve member 
86 to reverse the direction of table travel by 
means of the exhaust pressure set-up in one of 
the pipe connections 200 or 202, by the move 
ment of the reversing valve member 86 from 
One to the other of its alternative operating posi 
tions. This exhaust pressure passes from the 
connection 200 and chamber 204 in the pilot 
valve 84 through a connection 236 including an 

2,127,877 
axial bore in the plug 232 to the left hand end 
of the control valve (see Fig. 13), or alterna 
tively from connection 202 and chamber 206 in 
the pilot valve 84 through a connection 238 in 
cluding an axial bore in the plug 234 to the right 
hand end of the control valve 220. In Order to 
take care of excess liquid exhausted from the 
ends of the reversing valve 82, through connec 
tions 200 or 202 to the control valve 220 as above 
described, two extensions 240 and 242 of the ex 
haust line ff2 are connected to each end of the 
control cylinder 220 so that as the valve mem 
ber 222 moves to its extreme position in which 

5 

10 

the plug 232 or 234 is disengaged from the cor 
responding bore in the control valve member 222, 
additional liquid exhausted from the reversing 
valve as above described, is permitted to flow 
freely past the plug 232 or 234 as the case may 
be, to the corresponding extension 240 or 242 of 
the exhaust line 2. Liquid is exhausted from 
the leading end of the control cylinder 220 as 
the valve member 222 is moved from One extreme 
position to the other through the connection 236, 
chamber 204 in the pilot valve 84 and an exhaust 
connection 244 therefrom, or alternatively 
through the connection 238, chamber 206 in the 
pilot valve 84 and an exhaust connection 246. 
The operation of the control valve 220 and 

metering valve 20 to impart a step-by-step 
feeding movement to the saddle 30 may be de 
scribed as follows: ASSunning that the control 
valve member 222 has been moved to the right to 
the position shown in Fig. 13, liquid under pres 
sure passes through an extension 250 of the sup 
ply line 92 and a throttle valve 252 which may 
be of ordinary construction, into the chamber 
224 of the control valve 220, and thence through 
a connection 254 to the left hand end of the 
metering valve.2fO, causing the piston 22 to be 
forced to its extreme position to the right as 
shown in Fig. 13. The liquid thus expelled from 
the right hand end of the metering valve 20 
passes through a connection 256 into the cham 
ber 226 in the control valve 220, and thence 
through an outlet 258 to a cross feed reversing 
and shut-off valve 260 from which the liquid 
passes through one of two connecting pipes 262 
and 264 to the left hand or right hand end of the 
cross feed cylinder 72 depending upon the set 
ting of the valve 260 to impart the desired incre 
ment of movement to the Saddle 30. 
Upon movement of the control valve member 

222 to the left from the position shown in Fig. 13 
upon the next reversal in the position of the table 
reversing valve member 86, the connection 258 is 
shut off, and the throttle valve 252 is connected to 
the chamber 226 and connection 256, thus 
causing liquid under pressure to be forced into 
the right hand end of the metering valve 20 to 
move the metering valve member 22 to the left. 
At the same time the connection 254 to the left 
hand end of the metering valve 2.0 is shut off 
from the supply line including the throttle valve 
252, and is then connected through the chamber 
224 and a connecting pipe 266 to the cross feed 
reversing and shut-off valve 260 so that the liq 
uid forced out of the left hand end of the meter 
ing valve will pass through these connections to 
impart an additional increment of movement to 
the saddle 30 measured by the volume of liquid 
in the metering valve. 
The cross feed reversing and shut-off valve 260 

as best shown in Figs. 12 and 13, comprises a 
casing through which extends a tapered rotatable 
valve member 268 having cut in opposite sides 
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thereof two ducts 270 and 272. The valve mem 
ber 268 may be turned to any one of three posi 
tions including an "in' feed position shown in 
full lines in the diagrammatic Fig. 13, which l 
lustrates a sectional view of the valve looking 
from the rear, the shut-off, or hand feed posi 
tion indicated at 274 in dotted lines, and an 'out' 
feed position similarly indicated at 276. In the 
full line position of the valve member 268 illus- . 
trated, liquid flows from the metering valve 20 
as above described, through the port 270 and con 
nection 262 to the rearward or left hand end of 
the cross feed cylinder 72 as viewed in Fig. 13. 
Liquid is at the same time exhausted from the 
forward or right hand end of the cylinder 72 
through the connection 264, port 272 and an ex 
haust connection 28 to a check valve 280 which 
is connected to the exhaust line 2. When the 
cross feed reversing and shut-off valve member is 
turned in a clockwise direction as viewed in Fig. 
13, to the feed-out position indicated at 276, liq 
luid flows from the metering valve 20 through 
the port 270 and connection 264 to the right hand 
or forward end of the cross feed cylinder T2, 
while liquid is simultaneously exhausted from the 
other end through connection 262, port 22, ex 
haust connection 278, and check valve 280 to 
the exhaust line 2 as above set forth. 
The valve member 268 also has an interme 

diate or shut-off position designated on the con 
trol panel of the machine as a "hand” feed posi 
tion in which the valve member takes the dotted 
line position indicated at 24 in Fig. 13, so that 
the metering valve connections are entirely shut 
off. The connections 262 and 264 and also the 
exhaust line 278 are connected through the port 
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272 permitting liquid to flow freely from one end 
to the other of the cross feed cylinder 72 for 
manual operation of the cross feed. A full sup 
ply of liquid is maintained at all times in the 
cross feed cylinder during manual operation of 
the Cross feed by means of a check valve 282 
which is connected in parallel with the cross 
feed relief valve 280 in the exhaust line 278, and 
operates to permit liquid to be drawn from the 
exhaust line 2 into the cross feed cylinder as 
needed. 

In Order to prevent possible overtravel of the 
saddle 30 and also to maintain the saddle firmly 
in each successive position to which it is shifted 
by the operation of the metering valve 20 above 
described, the check valve 280 in the exhaust line. 
28 is spring-loaded by means of a compression 
spring 284 to provide a relatively high back pres 
sure which is preferably set at 10 lbs. per square 
inch. . With this construction and arrangement 
of the exhaust connections from the cross feed 
cylinder 2, it will be readily seen that a rela 
tively high back pressure will be applied against 
movement of the saddle during hydraulic opera 
tion in either direction without in any way inter 
fering with the transfer of liquid from one end 
of the cylinder to the other for the hand position 
of the cross feed reversing valve member 268 for 
manual operation of the cross feed. 

In accordance with another feature of the pres 
ent invention, a control means is provided in the 
hydraulic connections including the metering 
valve 20 and the crossfeed cylinder 72 which may 
be adjusted to cause an increment of feeding 
movement to be imparted to the saddle 30 as 
above described, at each end of the table recipro 
cation, or at one end or the other only, or to 
render said connections wholly inoperative to 

is actuate the cross feed. To this end a control 

valve comprising a rotatable valve member 290 is 
provided in the pipe connection 266 through which 
liquid passes from the left hand end of the meter 
ing valve 20 (see Fig. 13) to the cross feed cyl 
inder T2, and a similar control valve comprising a 
rotatable valve member 292 is provided in the pipe 
connection 258through which liquid passes from 
the right hand end of the metering valve. An 
L-shaped duct 294 in the valve member 290 is 
arranged for one position of the valve to provide a 
free passage through the pipe connection 266 to 
the cross feed cylinder, and for another position 
of the valve to shut of the connection 266, by 
passing the liquid from the metering valve 20 
through an exhaust connection 296 to the exhaust 
line 2. An L-shaped duct 298 in the valve 
member 292 is similarly arranged for one position 
of the valve member 292 to provide a connecting 
passageway in the pipe connection 258 to the 
CrOSS feed cylinder 2, and for another position of 
the valve to shut of the connection 258, by-pass 
ing the liquid forced from the right hand end of 
the metering valve 20 as shown in Fig. 13 through 
an exhaust connection 300 to the exhaust line ff2. 
For convenience of Operation, each of the valve 
members 290 and 292 preferably have stem por 
tions which extend upwardly through the saddle. 
casing, and are provided at their upper ends with 
manually operable lever arms indicated at 302 and 
304 as shown in Figs. 1 and 3 respectively. 
With the preferred construction shown, the: 

angular position of the cross feed reversing and 
shut-off valve member 268 is controlled by means 
of a hand lever 306 which is rigidly secured to a 
stem portion of the valve member 268 on the Con 
trol panel formed on the forward end of the 
saddle 30. A spring-pressed detent 398 formed in 
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the hub of the handle 306 is arranged for engage 
ment in any one of three recesses corresponding 
to the 'in,' 'hand' and 'out' positions of the 
hand lever and valve to maintain these parts in 
adjusted position. 

. In accordance with one feature of the present 
invention, an interlock is provided between the 
cross feed reversing and hand feed control lever 
306, and the hand feed connections comprising the 
feed screw 68 and split nut 70 above referred to, 
which operates when the hand lever 306 is in its 
intermediate or hand position corresponding to 
the shut-off position of the valve member 268 to 
engage the nut 70 with the screw 68, and upon 
movement of the hand lever 306 to either its "in' 
or 'out' positions, to disengage the nut from the 
screw, and thus to render the cross feed hand 
wheel 68 inoperative. As best shown in Figs. 8 
and 12, the split nut 0 is carried on a lever arm 
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30 which is provided at its lower end with a . 
forked hub 82 for engagement with a pivot shaft 
3f4 carried on the machine base. A compression 
spring 36 colled about a supporting plunger 38 
fitted at one end into a recess in the lever arm 30, 
and at its other end into a bore 320 in the base, 
acts to move the lever arm O and nut To yield 
ingly into engagement with the screw 63. The 
position of the nut 70 is controlled from the cross 
feed control lever 306 by means of a rearwardly 
extending control rod 322 which is connected at 
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its forward end to turn with the valve member 
268 and lever 06, and is provided along One side 
with a flattened portion 324. A block 326 carried in 70 
on a pin 328 offset from the hub portion of the 
lever arm 30, is arranged for engagement with 
the control rod 322, and serves to limit the move 
ment of the lever 3 to and nut 70 toward the screw 
is under the pressure of the spring St. With 5 
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6. 
the hand lever 306, valve member 26 and control 
rod 322 in the hand position illustrated in Figs, 8 
and 12, the block 32 engages against the flat 
tened portion 324 of the control rod 322, so that 
the nut 0 is permitted to engage with the screw 
68. Movement of the hand lever 306 and control 
rod 322 in either direction to feed position, causes 
the block 326 to ride onto the round portion of the 
rod 322, to move the lever arm 3 fe and nut 7 out 
of engagement with the screw 68 against the 
pressure of the spring 3. 
In accordance with another feature of the preS 

ent invention, there is provided with the present 
construction, a truling control valve 30 (see Figs. 
2, 5 and 13) which is arranged to provide a steady 
flow of liquid under pressure through the revers 
ing valve 260 to the cross feed cylinder 72 to pro 
wide a continuous cross feed of the Saddle at a 
predetermined rate for the operation of tring the 
grinding wheel. As best shown in FigS. 5 and 13 
of the drawings, the truing valve 330 comprises a 
rotatable waive member 332 mounted in an exten 
sion 334 of the pressure supply line 92, which is 
connected to the pipe connection 258. There is 
provided in the truing valve member 332, a duct 
336 having a restricted portion 338 through which 
liquid under pressure is permitted to pass at a 
relatively slow rate for the operative or truling 
position of the valve, to the cross feed reversing 
valve 260 and cross feed cylinder 2. The posi 
tion of the truing valve member 332 is controlled 
by means of a hand lever 340 which is mounted on 
a stem portion 342 of the truling valve member 
332 extending through the control panel of the 
machine. 
With the preferred construction illustrated, an 

interlocking connection is provided between the 
truling control lever 348 and the control knob 02 
for the table throttle valve 80 which is arranged 
to prevent the movement of the control lever 
340 to truling position while the table throttle 
valve is open, and also operates to prevent the 
opening of the table throttle valve after the 
truing valve control lever 340 has been moved to 
truing position. As best shown in Fig. 2. of the 
drawings, there is provided on the hub of the 
truling control lever 340, a segmental disk 34 
which is arranged for the closed position of the 
table throttle valve 80 and control knob O2, to 
mesh with a corresponding cutaway portion 46 
in a disk 348 secured to the stem to of the table 
throttle valve member 94. It will readily be seen 
from an inspection of Fig. 2, that the movement 
of the truling control lever 340 to the right to tru 
ing position, will engage the Segmental disk 
344 with the cutaway portion 34 of the disk 34 
to lock the table throttle valve in of positioni 
illustrated in Fig. 2, and similarly a rotational 
movement of the table throttle control knob 02 
will operate to move the cutaway portion 46 
out of alignment with the segmental disk 84 
to lock the truling control lever 340 in its net 
tral or inoperative position shown in Fig. 2. 

It will be understood that the invention is not 
limited to the specific embodiment shown, and 
that various deviations may be made therefrom 
without departing from the spirit and Scope of 
the appended claims. 
What is claimed is:- 
1. A grinding machine having in combination 

with a base, a rotary grinding wheel spindle, a 
longitudinally reciprocable work table, a travers 
able slide on which one of said elements is car 
ried, a hydraulic system for the machine includ 
ing a cylinder and platon operatively connected 
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to reciprocate the table, a reversing valve opera 
tively connected to reverse the direction of move 
ment of the table, a fluid motor operatively con 
nected to traverse the side, a metering Valve 
Operatively connected to admit measured 
amounts of fluid under pressure to the slide fluid 
motor to move the slide a predetermined distance, 
and fludd pressure connections actuated directly 
by movement of the reversing valve for actuat 
ing the metering valve to impart an increment 
of movement to the Side. 

2. A grinding machine comprising with a base, 
a rotary grinding wheel spindle, a longitudinally 
reciprocable work table, a transversely movable 
slide support for one of said elements, a fluid 
pressure system including a piston and cylin 
der operatively connected to reciprocate Said 
table, a reversing valve to change the direction 
of movement of said table, means including a 
piston and cylinder operatively connected to 
traverse said slide, a metering valve operatively 
connected to force a measured quantity of fluid 
to said Second cylinder and cause a predeter 
nined traversing movement of the slide, a pilot 
valve, and fluid pressure and exhaust connec 
tions therefrom for operating the table reversing 
valve, said connections being constructed and ar 
ranged for directing the exhausting fluid to 
actuate the metering valve. 

3. A grinding machine comprising with a 
base, a rotary grinding wheel spindle, a longi 
tudinally reciprocable work table, a transversely 
movable slide support for one of said elements, 
a fuid pressure System including a piston and 
cylinder operatively connected to reciprocate said 
table, a reversing valve arranged to change the 
direction of movement of Said table, a fluid motor 
connected to traverse said slide, a metering valve 
comprising a cylinder, a piston freely movable 
therein, a slide control valve having conections 
to opposite ends of said metering valve operable 
to discharge a predetermined volume of fluid al 
ternatively from opposite ends of Said metering 
valve to drive the motor, and a pilot valve 
having pressure and exhaust connections there 
from for operating the table reversing valve, 
Said connections being constructed and ar 
ranged for directing the exhausting fluid to actu 
ate the slide control valve. 

4. A grinding machine comprising with a base, 
a rotary grinding Wheel spindle, a longitudinally 
reciprocable work table, a transversely movable 
slide Support for One of Said elements, a fluid 
pressure System including a piston and a cylin 
der Operatively connected to traverse said slide, 
a metering valve in said system which is opera 
tively connected to force a measured amount of 
fluid to said cylinder to move the slide through 
a predetermined distance, and a cross feed con 
trol valve including a control element having 
alternative feed positions to determine the direc 
tion of said movements imparted to the slide, 
and a third hand feed position in which liquid 
is permitted to circulate freely to and from both 
ends of the cylinder, mechanical hand feed con 
nections for said slide, and an interlocking de 
vice rendered operative by movement of said con 
trol element to a feed position to positively dis 
engage said connections. 

5. A grinding machine comprising with a base, 
a rotary grinding wheel spindle, a longitudinally 
reciprocable work table, a transversely movable 
slide support for One of said elements, a fluid 
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der operatively connected to traverse said slide, 
a metering valve in said system which is opera 
tively connected to force a measured amount of 
fluid to said cylinder to move the slide through 
a predetermined distance, and a cross feed con 
trol valve having alternative feed positions to 
determine the direction of said movements im 
parted to the side, a third hand feed position 
in which liquid is by-passed freely from one end 
of the cylinder to the other, mechanical hand 
feed connections for said slide, means for dis 
connecting said hand feed connections from the 
slide, and an interlocking device rendered opera 
tive by movement of said control valve to a feed 
position to positively disengage said connections. 

6. A grinding machine comprising with a 
base, a rotary grinding wheel spindle, a longi 
tudinally reciprocable work table, a transversely 
movable slide support for one of said elements, 
a fluid pressure system including a piston and a 
cylinder operatively connected to traverse said 
slide, a cross feed control valve having alterna 
tive feed positions to admit fluid under pressure 
to one end or the other of said cylinder, and a 
hand feed position in which liquid is by-passed 
freely from One end of said cylinder to the other, 
hand feed connections for said slide including a 
screw and a cooperating split nut, and a cor 
nection from said control valve rendered opera 
tive by movement of said control valve to either 
of said feed positions to disengage the nut from 
the screw. 

7. A grinding machine comprising with a base, 
a rotary grinding wheel spindle, a longitudinally 
reciprocable work table, a transversely movable 
slide support for one of said elements, a fluid 
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pressure system including a piston and a cylinder 
operative connected to traverse said slide, a cross 
feed control valve having alternative feed posi 
tions to admit fluid under pressure to one end 
or the other of said cylinder, and a hand feed 
position in which liquid is by-passed freely from 
one end of said cylinder to the other, hand feed 
connections for said slide including a screw on 
the slide, a split nut on the base, spring means 
tending to move the nut into engagement with 
the screw, and a can operatively connected to 
said control valve, actuated by movement of said 
control valve to either of said positions to dis 
engage the nut from the screw. 

8. A grinding machine having in combination 
with a base, a rotary grinding, wheel, a reciproca 
ble work table, a fluid pressure system includ 
ing a cylinder and a piston operatively connected 
to move the table, a reversing valve to change 
the direction of movement imparted to the table 
by said cylinder and piston, means for supply 
ing fluid to said reversing valve and cylinder at a 
relatively high pressure, means for exhausting 
fluid from said cylinder and reversing valve 
against a relatively low pressure, a table stop valve 
connected between the reversing valve and cylin 
der, and arranged for the stop position of said 
stop valve to connect both sides of said cylinder 
directly to the pressure supply and exhaust means. 

9. A grinding machine having in combination 
with a base, a rotary grinding wheel, a reciproca 
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ble work table, a fluid pressure system including 
a cylinder and a piston operatively connected to 
move the table, a reversing valve to change the 
direction of movement imparted to the table by. 
said cylinder and piston, a conduit from each 
end of the cylinder to the reversing valve, means 
for supplying fluid to said reversing valve at a 
relatively high pressure, means for exhausting 

7 
fluid from said reversing Valve against a rela 
tively low pressure, and a table stop valve ar 
ranged for one position of said stop valve to pro 
vide a free passage for liquid through said con 
duits; and for an alternative position of said stop 
valve to provide a by-pass between said conduits 
to both ends of the cylinder and to said pressure 
supply and exhaust means. 

10. A grinding machine having, in combination 
with a base, a rotary grinding wheel spindle, a 
longitudinally reciprocable work table, a travers 
able slide on which one of said elements is car 
ried, a hydraulic system for the machine includ 
ing a supply line through which liquid under 
pressure is supplied, a cooperating cylinder and 
piston for reciprocating the table, a table revers 
ing valve, table hand feed connections including 
an element shiftable to disconnect the hand feed 
connections, a hydraulic pressure Connection 
from said supply line acting on said element to 
disconnect the hand feed, a low pressure exhaust 
line for said system, a master stop valve in said 
system movable to connect said supply line di 
rectly to the exhaust line to exhaust the pressure 
throughout said system and thereby to render 
said hydraulic connections inoperative to move 
the table and to maintain said element in discon 
nected position. 

11. A grinding machine having, in combina 
tion with a base, a rotary grinding wheel spindle, 
a longitudinally reciprocable work table, a trav 
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ersable slide on which one of said elements is 
carried, a hydraulic system for the machine in 
cluding a supply line through which liquid under 
pressure is supplied, a cooperating cylinder and 
piston for reciprocating the table, a table re 
versing valve, table hand feed connections in 
cluding an element shiftable to disconnect the 
hand feed connections, a detent mechanism for 
maintaining said element yieldingly in either of 40 
its alternate connected and disconnected posi tions, manually operable means for shifting said 
element, a hydraulic connection from the supply 
line acting to maintain said element in discon 
nected position, a low pressure exhaust line in 
said system, a master stop valve movable to con 
nect both ends of the table cylinder both to pres 
sure and exhaust and thereby to exhaust the 
pressure throughout said system. 

12. A grinding machine having in combination 
with a base, a rotary grinding wheel spindle, a 
longitudinally reciprocable work table, a travers 
able side on which one of said elements is care 
ried, a hydraulic system for the machine includ 
ing a cooperating cylinder and piston for recipro 
cating the table, a table reversing valve, means 
for supplying fluid under pressure to said revers 
ing valve and cylinder, a stop valve shiftable to 
render said fluid under pressure inoperative to 
move, the table, a control member movable to 
shift said stop valve, spring means acting on said 
member to shift the stop valve to stop position, 
a latch to maintain said member and valve 
controlled thereby in running position and a 
manually operable member movable in one direc 
tion to move said control member and stop valve 
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to running position and in another direction to . 
trip said latch. 

is. A grinding machine having in combination 
with a base, a rotary grinding wheel spindle, a 
longitudinally reciprocable work table, a travers 
able slide on which one of said elements is car 
ried, a hydraulic system for the machine in 
cluding a cooperating cylinder and piston for 
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reciprocating the table, a table reversing valve, 75 
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8 
means for supplying fluid under pressure to said 
reversing valve and cylinder, a stop valve shift 
able to render said fluid under pressure inopera 
tive to move the table, a control member movable 
to shift said stop valve, Spring means acting on 
said member to shift Said stop valve to stop posi 
tion, a latch to maintain said member and valve 
controlled thereby in running position, and a 
manually operable member to trip said latch. 

14. A grinding machine having in combination 
with a base, a rotary grinding wheel Spindle, a 
longitudinally reciprocable work table, a travers 
able slide on which one of said elements is car 
ried, a hydraulic system for the machine includ 
ing a cooperating cylinder and piston for re 
ciprocating the table, a table reversing valve, 
means for supplying fluid under pressure to Said 
reversing valve and cylinder, a stop valve shift 
able to render said fluid under pressure inopera 
tive to move the table, a control member movable 
to shift said stop valve, spring means acting oil 
said member to shift the stop Walve to stop posi 
tion, a latch to maintain said member and valve 
controlled thereby in running position, and con 
nections actuated by movement of the slide to 
trip said latch. 

i5. A grinding machine having in combination. 
with a base, a rotary grinding wheel Spindle, a 
longitudinally reciprocable work table, a travers 
able slide on which one of said elementS is car 
ried, a hydraulic system for the machine inciuld 
ing a cooperating cylinder and piston for recipro 
cating the table, a table reversing Valve, means 
for supplying fluid under pressure to Said revers 
ing waive and cylinder, a stop valve shiftable to 
render said fluid under pressure inoperative to 
move the table, a control member movable to 
shift said stop valve, Spring means acting on Said 
member to shift the stop valve to stop position, 
a latch to maintain said member and valve con 
trolled thereby in running position, a manually 
operable member to trip said latch, and connec 
tions actuated by movement of the slide to trip 
Said latch. 

16. A grinding machine having in combination 
with a base, a rotary grinding wheel spindle, a 
longitudinally reciprocable work table, a trav 
ersable slide on which one of Said elements is 
carried, a hydraulic system for the machine in 
cluding a cooperating cylinder and piston for re 
ciprocating the table, a table reversing valve, a 
second cylinder and piston for moving the slide, 
a supply line through which fluid under pressure 
is supplied to said system, an exhaust line for 
said systema, a master stop valve for the machine 
arranged when moved to stop position to connect 
the supply line directly to exhaust and thereby 
to render said hydraulic connections inoperative 
to move the table and Slide, and connections 
actuated by movement of the slide to a predeter 
mined position to move said master valve to stop 
position. 

17. A grinding machine having in combination 
With a base, a rotary grinding wheel spindie, a 
longitudinally reciprocable work table, a travers 
able slide on which one of said elements is car 
ried, a hydraulic system for the machine includ 
ing a cylinder and piston Operatively connected 
to reciprocate the table, a reversing valve opera 
tively connected to reverse the direction of move 
ment of the table, a second cylinder and piston 
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operatively connected to traverse said slide, a 
slide reversing valve, a metering valve compris 
ing a cylinder and piston freely movable, therein, 
and having connections from each end thereof to 
said slide reversing valve, a slide control valve 
rendered operative upon reversal of the table in 
one direction to discharge a predetermined vol 
ume of fluid from Said metering Valve through 
one of said connections, and upon reversal of the 
table in the other direction to discharge a pre 
determined volune of fluid from the metering 
valve through the other of Said connections. 

18. A grinding machine having in combination 
with a base, a rotary grinding wheel spindle, a 
iongitudinally reciprocable work table, a travers 
able slide on which one of Said elements is car 
ried, a hydraulic system for the machine includ 
ing a cylinder and piston operatively connected 
to reciprocate the table, a reversing valve opera 
tively connected to reverse the direction of move 
ment of the table, a second cylinder and piston 
operatively connected to traverse said slide, a 
slide reversing valve, a metering valve comprls 
ing a cylindier and piston freely movable therein, 
and having connections from each end thereof to 
said slide reversing valve, a slide control valve 
reidered operative upon reversal of the table in 
one direction to discharge a predetermined vol 
line of fluid from Said metering valve through 
one of said connections, and upon reversal of the 
table in the other direction to discharge a prede 
termined volume of fluid from the metering valve 
through the other of said connections, and a 
valve device adjustable to shut off either ore or 
both of said connections from the reversing valve 
and side cylinder. 

9. A grinding machine having, in combination 
with a base, a rotary grinding wheel spindle, a 
longitudinally reciprocable table, a traversable 
slide on which one of said elements is carried, a 
fluid motor and connections thereto including a 

, throttle valve having inoperative and adjustable 
running positions for driving the table, a second 
fitid motor and connections thereto for moving 
the slide, a truling control for admitting fluid to 
move the slide at a truling rate comprising a valve 
having alternative trung and inoperative posi 
tions, and an interlocking device operable when 
one of Said valves is in running position to lock 
the other of Said valves in inoperative position. 

20. A grinding machine having, in combination 
with a base, a rotary grinding wheel spindle, a 
longitudinally reciprocable table, a traversable 
slide on which one of said elements is carried, a 
fluid motor and connections thereto including a 
throttle valve having inoperative and adjustable 
running positions for driving the table, a Second 
fudd motor and connections thereto for moving 
the side, a trung control for continuously ad 
nitting fluid to move the slide at a truling rate 
comprising a valve having alternative truling and 
inoperative positions, manually rotatable control 
elements associated with each of said valves, and 
an interlocking device comprising cam elements 
associated with each of said control elements 
constructed and arranged to lock either of Said 
control members in inoperative position when the 
other of said control elements is in running posi 
tion. 
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