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UNITED STATES PATENT office 

CRANK GRENDING MACHINE 
Herbert A. Silven, Worcester, Mass, assignor to 
Norton Company, Worcester, Mass., a corpo 
ration of Massachusetts 

Application September 11, 1944, Serial No. 553,573 
10 Claims. (CI. 51-72) 

This invention relates to grinding machines, 
and more particularly to a double head crankpin grinding machine. 
One object of the invention is to provide a 

simple and thoroughly practical, readily control 
lable crankpin grinding machine. Another, ob 
ject of the invention is to provide a crankpin 
grinding machine with a single lever control 
which serves to control the various movements 
of the grinding machine. Another object of the 
invention is to provide a crankpin grinding ma 
chine with a single lever control which serves 
to interlock the controls for the table traverse, 
the forward and rearward feeding movement of 
the grinding wheel, and the positioning of the 
steadyrest shoes. Another Óbject of the inven 
tion is to provide a crankpin grinding machine 
With a single lever control having a remote con 
trol such as an electrically controlled change 
Speed mechanism whereby either the rate of 
movement of the grinding wheel or the move 
ment of the work table may be readily changed, 
that is either slowed down or speeded up by 
means of a manually, operable limit switch on 
the main control lever. Another object of the 
invention is to provide a solenoid actuated 
change speed valve in the hydraulic system which 
is readily controlled by a limit switch mounted 
on the main control lever. - 
A further object of the invention is to provide 

a crankpin grinding machine with a hydraulical 
ly operated table traverse mechanism, a hydrau 
lic wheel feeding mechanism, and a hydraulic steadyrest actuating mechanism having inde 
pendent valves for controlling each of said mech 
anisms, all of which are actuated by a single 
control lever. Another object of the invention 
is to connect one of said valves so that when the 
machine parts are in an idle position, a bal 
anced pressure relief valve will be actuated to 
drop the operating pressure in the hydraulic Sys 
tem to zero. Other objects will be in part obvi 
cus or in part pointed out hereinafter. 
The invention accordingly consists in the fea 

tures of construction, combinations of elements, and arrangements of parts, as will be exempli 
fied in the structure to be hereinafter described, 
and the scope of the application of which will be indicated in the following claims. 
In the accompanying drawings, in which is 

shown one of various possible embodiments of 
the mechanical features of this invention, 

Fig. 1 is a diagrammatic illustration of the hy 
draulic system and electric wiring for controlling 5 
the movements of the various machine parts; 
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shown. 

that shown in my 

Fig. 2 is a fragmentary front elevation of a 
portion of the front of the machine, on an en 
larged scale, showing the main control lever and associated parts; 

Fig. 3 is a fragmentary end elevation, partly 
insection, of the parts shown in Fig. 2; 

Fig. 4 is a horizontal sectional view, taken ap 
proximately on the line 4-4 of Fig. 3, Showing 
the guard for restricting the movements of the 
main control lever; : 

Fig. 5 is a fragmentary detail view, showing 
the connection between the main control lever . 
and the table control valve; - - - - 

Fig. 6 is a fragmentary detail. View, showing . 
the main control lever together with connections 
between the control lever and the wheel slide. 
control valve, the table control valve, and the 
auxiliary valve for, controlling the hydraulic steadyrest; . 

Fig. 7 is a vertical sectional view, on an en 
larged scale, of the balanced-pressure type re 
lief valve; 

Fig. 8 is a vertical Sectional View, on an en 
larged scale, through the wheel slide and table control valves; . 

Fig. 9 is a sectional view through the auxiliary 
control valve which controls the steady rest and 
also serves as a venting valve for the balanced 
pressure relief valve; ". 

Fig. 10 is a fragmentary plan view showing the 
connection between the pivot stud for the main 
control lever and the shaft for actuating the 
auxiliary control valve; and 

Fig, 11 illustrates a modification of the Solenoid 
actuated valve in which the valve is normally, closed. . . . . 
A crankpin grinding machine has been illus 

trated in the drawings comprising a base fo 
which supports a transversely movable wheel 
slide if carrying a rotatable grinding wheel 2. 
The wheel slide is arranged to slide trans 
versely on the usual V-way and flat way, not 
A longitudinally movable work supporting ta 

ble 5 is arranged to slide longitudinally relative. 
to the base iO on the usual V-way 6 and flat. 
way (not shown). The table 5 serves as a Sup 
port for a pair of work heads which are prefer 
ably of a double head type such as, for example, 

prior U. S. Patent No. 2,151,666 dated March 21, 1939. 
The wheel slide may be moved transversely 

to feed the grinding wheel 2 toward or from 
the work piece manually by means of a nut and 
screw mechanism comprising a rotatable feed 

  

  



2 
Screw 2 which meshes with a half nut 2 de 
pending from the underside of the wheel slide 

. The feed screw may be operatively connected 
With a hand wheel (not shown) which is rotat 
ably mounted on the front of the machine base 
in a manner substantially the same as that shown 
in my prior U. S. patent above referred to. 

In order that the grinding wheel 2 may be 
moved rapidly toward and from the work piece 
to be ground, it is desirable to provide a fluid 
pressure mechanism which supplements the nut 
and screw feed and serves rapidly to move the 

O 

grinding wheel toward and from the work. As . 
illustrated in the drawings, a piston rod 22 is 
operatively connected with the rear end of the 
feed screw 20. The piston rod 22 is connected 
to a piston 23 which is slidably mounted within 
a cylinder 24. The cylinder 24 is fixedly mount 
ed relative to the base 0. When fluid under 
preSSule is admitted through a pipe 25 into a 
cylinder chamber 26, the piston 23 will be moved 
toward the left (Fig. 1). During this movement, 
fluid within a chamber 27 at the left-hand end 
of the cylinder 24 will be exhausted through a 
pipe 28. The control of fluid under pressure to 
the feed mechanism above described will be 
explained in detail hereinafter. The work, table 5 is preferably arranged so 
that it may be traversed longitudinally by means 
of a hydraulically operated mechanism compris 
ing a cylinder 30 which is fixed relative to the 
base 0. A slidably mounted piston 3 is pro 
vided within the cylinder 3G having a double end 
piston rod 32 which extends through the oppo 
site end caps on the cylinder 30. The opposite 
ends of the pistOn rod 32 are connected by 
brackets 33 and 34 respectively depending from 
the under side of the table 5. When fluid under 
pressure is admitted through a pipe 35 into a 
cylinder chamber 36, the piston 3 will be caused 
to move toward the right (Fig. 1) to transmit a 
corresponding movement to the table 5. During 
the movement of the piston 3 f toward the right, 
fluid within a cylinder chamber 3 will be ex 
hausted through a pipe 38. Similarly, when fluid 
under pressure is passed through the pipe 38 into 
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the cylinder chamber 37, the piston 3 and the . 
table 5 will be moved in a direction toward the 
left (Fig. 1). The mechanism for controlling 
the admission to and exhaust of fluid from the 
cylinder 30 will be described hereinafter. 

Hydraulic control 
When grinding the crankpins on a crankshaft, 

it is necessary that the wheel be moved through a 
considerable distance in order that the table may 
be traversed to position successive pins in oper 
ative relation with the grinding wheel. It is 
highly desirable to interlock the table traverse 
mechanism, the wheel feeding mechanism, and 
the steadyrest actuating mechanism so that the 
table cannot be traversed when the wheel and 
the steady rest are moving toward or from the 
Work, and so that the wheel cannot be fed toward 
the work or the steadyrest moved into an oper 
ative position during the table traversing move 
ment to position successive crankpins in operative 
relation with the grinding wheel. In the pre 
ferred construction, a pair of control valves (Figs. 
and 8) are provided, one of which serves to 

control the admission to and exhaust of fluid from 
the table traverse cylinder 30 so that either a fast 
or a slow traverse may be obtained in either di 
rection, and the other of which serves to control 

50 

60 

65 

15 

2,375,737 
the admission of fluid to and the exhaust of fluid 
from the wheel feed cylinder 24. 
As illustrated in the drawings, a control valve 

40 is provided for controlling the admission of 
fluid to the feed cylinder 24. The control valve 
40 is preferably a piston type control valve com 
prising a valve stem 4 having formed integrally 
therewith valve pistons 42, 43, 44 and 45. 
A fluid reservoir 46 is provided either in the 

base of the machine or is positioned adjacent 
thereto. A motor driven fluid pressure pump 47 is 
provided to draw fiuid through a pipe 48 from 
the reservoir 46 and to pass fluid under pressure 
through a pipe 49 into a valve chamber located 
between the valve pistons 43 and 44. 
A control valve 55 is provided for controlling 

the longitudinal traversing movement of the work 
table 5. This valve is preferably a piston type 
valve comprising a valve stem 56 having formed 
integrally therewith a plurality of valve pistons 
57, 58, 59, 60, 6t, 62, 63 and 64. Fluid under pres 
sure from the fluid pump 47 passing through the 
pipe 49 is also conveyed into a valve chamber 
located between the valve pistons. 60 and 6. 
In the position of the valves. 40 and 55 as illus 

trated in Figs. 1 and 8, no motion will be trans 
mitted to either the grinding wheel or the work 
table, both valves being positioned in a neutral 
or central position. w An exhaust pipe 65 is provided for controlling 
the exhaust of fiuid from the valve 55 when the 
table 5 is traversing at a normal traversing speed 
in one direction. A similar exhaust pipe 66 is 
provided for controlling the exhaust of fluid from 
the valve 55 when the table 5 is traversing at 
normal speed in the opposite direction. In order 
to obtain a very slow, uniform speed of the table 
for a truling operation or to slow down the table 
movement just prior to engagement of the stop 
dogs, auxiliary exhaust pipes 67 and 68 are pro 
vided, each having a control valve 69 and 70, re 
spectively, by means of which the speed of move 
ment in either direction may be readily controlled. 
The valves 69 and 70 are connected to a common 
exhaust pipe 7 f which leads directly to the reser 
voir 46. The exhaust pipes 65 and 66 are similarly con 
nected to a common exhaust pipe T2 which in turn 
connects with the exhaust pipe 52 so that the 
exhaust pipe 52 carries the entire exhaust from 
both the Wheel slide control valve 40 and the 
table traverse control valve 55. The exhaust pipe 
52 is provided with a throttle valve 73 by means 
of which the exhaust of fluid from either the 
wheel slide control valve 40 or the table control 
valve 55 may be readily controlled. In order to 
allow a rapid positioning movement of either the 
grinding wheel slide or the work table 5, a 
solenoid-actuated slow-down valve 75 is provided. 
This valve comprises a valve stem 6 having 
formed integrally therewith a pair of valve pis 
tons 77 and 78. The outer end of the valve stem 
is provided with a spool-shaped member 79 which 
is connected by means of a pin 80 with a down 
wardly extending arm 8 of a bell crank lever 82. 
The bell crank lever 82 is pivotally mounted on 
a stud 83. The horizontally extending airlin 84. 
of the bell crank lever 82 is connected by a stud 
85 with a link 86 which is in turn connected by a 
stud 87 with an armature 88 of a solenoid 89. In 
the position of the valve 75 as illustrated in Fig. 
1, fluid exhausting through the pipe 52 from either 
the wheel slide control valve 40 or the table con 
trol valve 55 may pass from the pipe 52 through 
a pipe 90, into a valve chamber 9? located between 

  



2,375,737. 
the valve pistons. TT and 18 of the control valve 
75, and outwardly through a pipe 92 into the 
reservoir. 6. A bushing 4 within the valve T5 
serves as a stop, normally to locate the valve : 
pistons and 8 in an open position. When 
the solenoid 89 is energized, the bell cranklever 
82 will move in a counterclockwise direction to 
shift the valve stem its toward the right against 
the compression of a spring 98 so that the valve 
piston TT will close a port at the end of the ex 
haust pipe 90 after which fluid exhausting through 
the pipe 52 must pass through the throttle valve 

steadyrest cylinder {03. The valve to is pref 
erably a piston type valve comprising a valve 
stem doihaving formed: integrally therewith a 

() 

73 to slow down the movement of either the Wheel 
slide or the table, depending upon which of the 
mechanisms is in an operative position. 
As shown in Fig. 1, the solenoid actuated valve 

75 is illustrated as a normally open valve in which 
closing of the valve by actuation of the solenoid 
89 serves to cut off, unrestricted exhaust of fluid 
and thereby slow down either the table or the 
wheel slide movement. In certain grinding op 
erations it may be desirable to provide a nor 
mally closed valve which may be opened when 
desired so that a slow travensing movement of 
the work table or a slow feeding movement of the 
grinding wheel slide may be speeded up when 
desired. As illustrated in Fig. 11, a modified form 
of the valve 15 is illustrated in which the stop 
bushing. 4 is eliminated and the valve pistons 
and 78 positioned in an extreme left-hand end position so that no fluid may pass from pipe 99 

If desired, the valve stem 16 and valve pistons 
77 and 78 may be so designed and arranged that 
when it is desired to shift from a normally open 
to a normally closed valve, it is merely necessary 
to remove the bushing 74 from the valve casing 
75 and shift the valve stem 76 end for end and 
then re-assemble into the condition illustrated 
in Fig. 11. The other parts of the valve and ac 
tuating mechanism therefor, as illustrated in 
Fig. 11, are identical with that shown in Fig. 1, 
consequently the same reference numerals have 
been used. In the operation of the valve as illus 
trated in Fig. 11, during the normal movement of 
the table 5 or wheel slide it, fluid exhausting 
from the valves 55 and 40 respectively passes 
through the throttle valve 3 so as to produce a 
slow traversing movement of the table or a slow 
feeding movement of the grinding, wheel f2. 
When it is desired to speed up the movement of 
the table or the wheel slide, an electric circuit is 
closed to energize the solenoid 89 (Fig. 11) which 
causes the valve stem Ti to move toward the 
right so that the valve pistons 17 and 78 move 
into a position so that substantially unrestricted 
exhaust of fluid may pass from the pipe 99 into 
the pipe 92 and return to the reservoir 46. 

Steadyrest 

piston 104. The details of the steadyrest are not 
considered to be a part of the present invention, 
consequently they have not been illustrated in 
detail nor will they be described herein. This 
steadyrest is identical with that shown and de 
scribed in my copending U. S. application Serial 
No. 534,241 filed May 5, 1944, to which reference 
may be had for details of construction not found 
herein. . . . . : ' ' ' . . . . ' . . . . 

- A pair of pipes fo5 and 1.06 are conneeted with 

20 

46. . . . . . 

2 5 

3. 
opposite ends of the cylinder. 63. An auxiliary 
controi waive if is provided for controlling the 
admission to and exhaust of fluid from the 

plurality of valve pistons d89, fif), fill and f2. 
Fluid under pressure, passing from the pressure 
pump 47 through the pipe, 49 may also pass 
through a pipe ff3 into a cylinder chamber of 4 
located between the valve pistons it, and . . . . 
In the position of the valve illustrated in Fig. 9, 
fluid under pressure entering the valve chamber. 
if 4 may pass outwardly through the pipe if OS to . 
cause the piston 104 to move toward the left so as 
to move the steadyrest shoes Oi and 82 into 

in the cylinder chamber at the left-hand end of 
the cylinder 103 may exhaust through the pipe 
f05 into a valve chamber if 5 and pass outwardly 
through an exhaust pipe 6 into the reservoir 

Single controlieper 
In order that the valves 50, 55 and on may 

be operated jointly in timed relation with each 
other to interlock the movements of the various parts of the machine, a single manually operable 
control lever 20 is provided. The lever 20 is 
pivotally connected to a supporting bracket 2 
by means of a stud f22. The bracket 121 is pref erably formed as a yoke-shaped member 2 

40 

and is pivotally connected thereto by means of 
a stud 22. The yoke-shaped member 2 is ro 
tatably supported relative to the base 0 by means 
of a stud 23. So that the control lever 20 may 

an inoperative position. During movement of 
the piston 4 toward the left (Fig.1), fluid with 

which straddles the lower end of the lever 20 - 

be swung toward or from the base of the machine 
about the axis of the stud 22 as a pivot or may 
be swung in a direction parallel to the base to by 
movement of the lever about the axis of the stud 23 as a pivot. The valve stem 4 is provided 
with a sleeve 24 fixed on the outer end of the 

4. stem. A rod 25 having slabbed-off parallel sides 
is fixedly mounted in projections 26 of the sleeve 
24 and extends in a longitudinal direction rela 

. . . . . . . . . . C. A steadyrest OD is provided comprising a pair. 
of steadyrest shoes of and 02, which are pref 
erably arranged to be moved to and from an op 
erative position by means of a fluid pressure cyl 
inder 03, which contains a slidably mounted 

serves to control the position of the valve 55 to . 
control the longitudinal movement of the table 

of a bell crank lever 3. 

tive to the base ?o. The lever, 20 is provided 
With a yoked member 27 which straddles the 
rod f25. It will be readily apparent from the 
foregoing that when the lever 20 is moved to 
Ward or from the machine base pivoting about the Stud 22, a corresponding movement of the 

the position of the valve 80 so as to control.the 
admission to and exhaust of fluid from the wheel feed cylinder. 24. 
The lever 20 is arranged to swing in a direc 

tion parallel to the base 0 about the stud 123 
and the mechanism is so connected that the lever 

5. The valve stem 56 is provided at its outer end 
With a grooved, spool-shaped member 28 which 
is connected by a pin 29 with the long arm 30 

The 'bell cranklever 43 is provided with a short arm 34 which is 
preferably in the form of a pin riding in a bush 
ing 35 in the control lever 20. The pin or short 
arm 3 fits freely within the bushing 35 so that 

S 

the lever 20 may be moved toward and from the 
imachine base without changing the position of 
the bell crank lever 31. When the lever is 
moved either toward the right or toward the left, 

yoked member 127 serves to move the rod 25, 
the sleeve 24, and the valve stem 47 to change 

  



4. 
that is, parallel with the machine base, the bell 
crank lever 3 is rocked about its pivot stud 32 
to shift the valve stem 56 so as to change the 
position of the control valve 55 so as to obtain 
either a fast or a slow traversing movement of 
the table 5 either in a direction toward the right 
or toward the left, as viewed in Fig. 1, depending 
upon the position of the lever 20. 

In order that the auxiliary control valve for 
controlling the steady rest may be operated in the 
desired timed relationship with the wheel slide 
control valve 40 and the table control valve 55, 
an inter-connection is provided comprising a 
rotatable shaft 37 which is journalled in bear 
ings, 38 and f39 on the front of the machine base 
C (Fig. 6). 
hand end of the shaft 37. - 
vided with a pin 4 which engages a Spool 
shaped grooved member 36 which is fixedly 
mounted on the end of the valve stem 08. In 
order to allow the pivot stud 22 to rock with 
the control lever as the control lever 20 is moved 
parallel to the machine base, a sliding connection 
is provided between the pivot stud 22 and the 
shaft. 37. The shaft 37 is preferably provided 
with a slabbed-off end portion 42 having par 
allel side faces which mate within a slot. 43 (Fig. 
10) formed in the pivot stud or shaft 22. . . . 

It will be readily apparent from the foregoing 
disclosure that the pivot stud 22 may swing in 
a plane parallel to the front of the machine base 
relative to the shaft 37 without becoming dis 
connected therefrom. When the lever 20 is 
moved toward or from the machine base to trans 
mit movement of the control valve 40 to the 
valve stem 4 to initiate either a forward or a 
rearward feeding movement of the grinding wheel 
| 2, a rocking motion will be transmitted through 
the shaft 37 and the arm. 40 to move the valve 
stem 08 and thus shift the auxiliary control 
valve foll so that the steadyrest. O0 Will be op 
erated in timed relation with the wheel feeding 
movement. When the wheel is moved toward 
the work, at the start of the grinding operation, 
the auxiliary control valve will be moved so as 
to admit fluid under pressure through the pipe 
05 to move the piston O4 into the position illus 

trated in Fig. 1 so that the work steadying shoes 
0 and 02 are moved into operative Supporting 
engagement with a work piece. 

In order that the movement of the control lever 
f2O may be rapidly positioned in one of several 
different positions to interlock the movements of 
the valves 40, 55 and 07 so as to control the 
traversing movement of the work table. 15, the 
feeding movement of the grinding wheel slide , 
the positioning of the steady rest shoes to and 
f02, and the venting of the hydraulic System 
when the machine is idle, it is desirable to pro 
vide a suitable guiding member to control the 
movements of the lever 20. As illustrated in 
Fig. 4, a guide plate 44 is mounted on the base 
of the machine for and is provided with a cross 
shaped slot 45 therein which serves to restrict 
the movement of the control lever 20 in its 
movement toward and from the machine or lon 
gitudinally relative to the machine base. In the 
full line position of the lever, 20a (Fig. 4), the 
valves 40 and 55 are in the position illustrated in 
Fig. 1, in which position the table 5 is stationary 
and similarly the wheel slide it is stationary and 
in a rearward or inoperative position. When the 
lever 29 is in position 20a, the auxiliary control 
valve 07 is in a venting position, so that the 

An arm is fixedly pinned to the left 
The arm 40 is pro 
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2,875,737 
fluid pressure within the hydraulic System is 
Substantially Zero. . . . . . . . . 
When it is desired to start the machine, the 

lever 120 is moved from position f 20a into posi 
tion 20b (Fig. 4). The lever 20 may then be 
shifted toward the left into position. 20c or to 
ward the right into position 20d, which move 
ments shift the control valve. 55. So as to starta, 
traversing movement of the table 5 toward the 
left or toward the right. If the lever f20 is shift 
ed into position 120e or 20f, the traversing move 
ment of the table is slowed down due to the fact 
that the valve 55 has been shifted so that fluid 
exhausting therefrom must pass, through the 
throttle valve 69 or the throttle valve T0. It will 
be readily apparent that when the control lever 
120 is moved through toward the left or toward 
the right, it cannot be shifted forwardly due to 
the shape of the guiding plate 44, thus prevent 
ing a wheel feeding movement during the travers 
ing of the work table 5 to position the work 
piece relative to the grinding wheel 2. 
When it is desired to cause an infeeding move 

ment of the grinding wheel 2 after the work 
iece has been positioned relative the grinding 

wheel, the control lever 20 is shifted into posi 
tion 20g which movement serves to shift the 
valve 40 so as to initiate a forward feeding move 
ment of the grinding wheel slide of the grind 
ing wheel f2. It will be readily apparent that 
when the control lever 20 is in a forward feed 
ing position, namely, in position 20g, the con 
trol lever cannot be moved lengthwise relative 
to the machine to actuate the table traverse con 
trol valve. It will thus be seen that the guiding 
plate 44 serves to interlock the wheel feeding 
movement and table traversing movement rela 
tive to each other. 

Pressure relief 
In order to conserve power and prevent un 

due heating of the oil due to “wire drawing' of 
the oil, when the table 5 and the wheel slide 
f are in inoperative positions, it is desirable that 
the system be so arranged that the fluid pres 
sure will be automatically reduced substantially 
to zero by allowing fluid from the pressure pump 
47 to pass substantially unrestricted back to the 
reservoir 46. As shown in Fig. 1 of the draw 
ings, a pressure pipe 46 is connected to the 
main pressure pipe 49 from the pump 47. The 
pipe 46 is connected to a check valve 47. The 
check valve 47 is provided with a movable valve 
member 48 which is normally urged to a closed 
position by means of a spring 49. The check 
valve 47 is connected by a pipe 50 with a cham 
ber 5? of a balanced-pressure relief valve 152. 
The relief valve 52 is of a balanced-pressure type, 
comprising a valve member 53 and a seat 54 
therefor. A piston 55is formed integral with the 
valve member 53. A bleeder hole S6 passes 
through the piston 55 and serves to allow fluid 
under pressure to pass therethrough into a valve 
chamber 157. The valve chamber 57 is con 
nected by means of a passage 58 with the ball, 
check valve 59 which is normally held in a 
seated or closed position by means of a com 
pression spring 60. An adjusting screw 6 is 
provided for adjusting the compression of the 
Spring 60 as desired. . . . . 
In order to reduce the pressure in the fluid 

System to Substantially Zero, a venting control 
is provided for relieving the pressure within the 
Valve chamber. 57. The passage 58 is con 
nected with a passage f62. The passage 62 is 
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in turn connected with a pipe. f63, which con 
rects. With the auxiliary control valve. O. A 
pipe 64 connects the balanced-pressure, relief 
valve 52 with the reservoir 46. When the auxil 
iary control valve stem. O8 is moved into the 
right-hand position (Fig. 9), the venting pipe 
63 will connect through a port 65 with a valve 
chamber 66 formed between the valve pistons 
f' and d2 and pass through holes...f6 into a 

'central aperture 68 within the valve stem. O8 
and outwardly through holes. 69 into the valve 
chamber 5 located between the valve pistons 
09 and if 0 and through the exhaust pipe 6 

into the reservoir. 46. When the venting pipe 
63 is opened to the exhaust, fluid under pres 
sure may pass through the bleeder hole 56, the 
valve chamber 57, the passage 58, the passage 
62 and through the pipe 63 which exhausts 

directly into the reservoir 46, thus unbalancing 
the pressures on opposite sides of the piston 55 
so that the piston remains open and allows sub 
stantially unrestricted passage of fluid, under 
pressure directly through the chamber 5 and 
the pipe 63 into the reservoir 46, thus reducing 
the fluid pressure in the entire hydraulic system 
substantially, to zero during the time thema 
chine is idle. , 
The operation of this improved grinding ma 

chine will be readily apparent from the fore 
going disclosure. A Work piece (not shown) is 

S 
and 66, will exhaust through pipes 6 and 68 and 
pass through the throttle valves 69 and 70 which 
are regulated to produce the desired slow move 
ment of the work table f3. . . . ". . . 
When it is desired to change the normal trav 

'ersing speed of either the work table 5 or the 
Wheel slide ii, that is, for either a slow-down 
or a speed-up movement thereof, the operator. 
actuates a limit Switch 7, which is located on 

10 the hand control lever 28. Actuation of the 
switch if G serves to energize the solenoid 89 

5 

2 5 

30 located in position on the work table 5 while 
the mail control lever 20 is positioned in posi 
tion 20a (Fig. 5). In order to locate the table 
in the desired position for a grinding operation, 
the lever 20 is shifted from position 20a into 
position 20b, after which it may be moved 
either toward the left into position. 20c to cause 
the table 5 to move toward the left or into posi-. 
tion 20d to cause, the table 5 to move toward 
the right so as to facilitate positioning a work 
piece in a predetermined position relative to the 
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grinding wheel. After the work piece has been 
positioned in the desired location, the control 
lever 20 is shifted into position 20b. after which 
it may be moved forward toward the operator 
into position 20g to admit fluid under pressure 
to the wheel slide cylinder 24 so as to initiate a 

and thereby to shift the stem 5 of the valve 5 
toward the right. If the valve 75 is a normally 
open valve, as shown in Fig. 1, energization of 
the solencid 89 serves to close the valve and thus 
ito slow down the exhaust of fluid from either 
the table or the wheel slide cylinder so that it 
must pass through the throttle valve.73 to pro 
duce a slow traversing or feeding movement 
thereof. If the valve 5 is arranged as a nor 
mally closed valve, as illustrated in Fig. 7, move 
ment of the valvestern 16 toward the right upon 
energization of the solenoid 89 serves to open the 
valve to allow substantially unrestricted exhaust 
of fluid from the pipe 90 to pass through pipe 
92 into the reservoir 46, thus producing a speed 
up novement of either the work table 5 or the 
wheel slide, f, depending upon which is opera 
tive. . . . . . . 

It will thus be seen that there has been pro 
vided by this invention apparatus in which the 
various objects hereinabove set forth together 
with many thoroughly practical advantages are 
Successfully achieved. As many possible en 
bodiments may be made of the above invention 
and as many changes might be made in the 
embodiment above set forth, it is to be under 
stood that all matter hereinbefore set forth or 
shown in the accompanying drawings is to be 
interpreted as illustrative and not in a limiting 
sense. - - - 

... I claim: ... . . 
i.Jn a grinding machine having a base, a lon 

gitudinally movable work table thereon, a piston 
5 and cylinder to traverse said table, a rotatable 

grinding wheel, a transversely movable grinding 
wheel slide, a piston and cylinder to feed said forward feeding movement of the grinding wheel 

2. After the work piece has been ground to 
the desired and predetermined size, the control 
lever 20 may be again shifted from position 
20g into position 120a, which movement serves 

to shift the valve 40 so, as to cause a rearward. 
movement of the grinding wheel 2. When the 
lever 20 reaches the position. 20a, the auxiliary 
control valve is shifted to its rearmost position 
so that the venting pipe 63 is opened to allow 
fluid under pressure to exhaust from the 
balanced pressure relief valve 52 through the 
pipe 53 and through the valve 07 into the ex 
haust pipe 6 and return the same to the reser 
voir 46. The venting of the valve 52 serves to 
drop the pressure of fuid Within the hydraulic 
system. Substantially to zero during the time the 
machine is idle, thus preventing wire drawing 
of the oil and excessive heating thereof. During the positioning movement of the table 
by movement of the control lever, if it is desired 
to slow down the rapid traverse of the table from 
a normal speed to a slow-down Speed, the con 
trol lever may be shifted from position. 20 into 
position 20e or from position 20d into position. 
20f, . This movement Serves to shift the waive 
55 so that fluid exhausting therefrom, instead of 
exhausting through the normal exhaust pipes 65 

Slide in either direction, a control valve for said 
table cylinder, a control valve for said wheel slide 
cylinder, a manually operable control lever 
which is operatively connected to actuate both of 

5 5 

said valves, a throttle valve to control the exhaust 
of fluid from both of said valves, means includ 
ing a valve to by-pass exhaust fluid around said 
throttle valve, and remote control means on said 
control lever which is operatively connected to 
actuate said valve to change the rate of exhaust 
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and thereby change the rate of 
either the table or the wheel side. . . . . . " : 

2. In a grinding machine having a base, a lon 
gitudinally movable work table thereon, a piston 
and cylinder to traverse said table, a rotatable grinding wheel, a transversely movable grinding 
wheel slide, a piston and cylinder to feed said 
slide in either direction, a control valve for said 
table cylinder, a control valve for said wheel slide 
Cylinder, a manually operable control lever which 

movement of 

is operatively connected to actuate both of said 
70 

75 

valves, a throttle valve to control the exhaust of fluid from both of Said valves, means including a 
Solenoid actuated valve to by-pass exhaust fluid 
around Said throttle valve, and remote control 
means including an electric switch on said con 
trol lever which is operatively connected to ac 
tulate said Solenoid valve to change the rate of 

  



6 
exhaust and thereby change the rate of move 
ment of either the table or the wheel slide. . . 

3. In a grinding machine having a base, a lon 
gitudinally movable table, thereon, a piston and 
cylinder to traverse said table, a rotatable grind 
ing wheel, a transversely movable grinding Wheel 
slide, a piston and cylinder to feed Said slide in 
either direction, a control valve for said table 
cylinder, a control valve for said wheel slide cyl 
inder, a manually operable control lever which 
is operatively connected to actuate both of said 
valves, a throttle valve to control the exhaust of 
fluid from both of said valves, means including a 
normally open solenoid actuated valve to by-pass 
exhaust fluid around said throttle valve normally 
to allow substantially unrestricted exhaust of 
fluid- to control the normal speed of the table or 
wheel slide, and means including an electric 
switch on said control lever which is operatively 
connected to actuate Said solenoid to close Said 
Solenoid actuated valve to slow down the rate of 
movement of either the table or the Wheel slide. 

4. In a grinding machine having a base, a lon 
gitudinally movable table thereon, a piston and 
cylinder to traverse said table, a rotatable grind 
ing wheel, a transversely movable grinding wheel 
slide, a piston and cylinder to feed said slide in 
either direction, a control valve for said table cyl 
inder, a control valve for Said wheel slide cylin 
der, a manually operable control lever which is 
operatively connected to actuate both of Said 
valves, a throttle valve in said exhaust pipe to 
control the exhaust of fluid from both of Said 
valves, a normally closed solenoid actuated valve 
to by-pass fluid around said throttle valve, and 
means including an electric switch. On Said con 
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trol lever which is operatively connected to actu 
ate said solenoid to open said valve so as to allow 
substantially unrestricted exhaust of fluid to 
speed up the rate of movement of either the table 
or the Wheel side. 

5. In a grinding machine having a base, a lon 
gitudinally movable work table thereon, a piston 
and cylinder to traverse said table, a rotatable 
grinding wheel, a transversely movable grinding 

40 

wheel slide, a piston and cylinder to feed Said . 
slide in either direction, a control valve for Said 
table cylinder, a control valve for said, wheel slide 
cylinder, a manually operable control lever which 
is operatively connected to actuate both of Said 
valves, said connections being arranged so that 
when the lever is moved in one direction it serves 
to actuate the table control valve and when 
moved in a second direction serves to actuate the 
wheel slide control valve, a throttle valve to con 
trol the exhaust of fluid from both of said valves, 
means including a Solenoid actuated valve to by 
paSS filid around said throttle Valve, and means 
including an electric SWitch on said control lever 
which is operatively connected to actuate said 
Solenoid So as to change the rate of exhaust and 
thereby change the rate of movement of either 
the table or the wheel slide. 

6. In a grinding machine having a base, a lon 
gitudinally movable work table, a piston and cyl 
inder to traverse Said table, a rotatable grinding 
wheel, a transversely movable grinding wheel 
slide, a piston and cylinder to feed said slide in 
either direction, a control valve for said table 
cylinder, a control valve for said wheel slide cyl 
inder, a manually operable control lever which is 
operatively connected to actuate both of said 
valves, a common exhaust pipe to return fluid ex 
hausting from both of Said control valves, a Sole 
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2,875,787 
noid valve in said exhaust pipe line normally to 
allow unrestricted exhaust of fluid from said 
valves, means including a throttle valve to by 
paSS exhaust fiuid around said: Solenoid valve 
When Said Solenoid valve is closed to produce. a 
SIOW movement of either the table or the wheel 
slide, and means including a limit switch on said 
control lever which is operatively connected when 
closed to actuate and close. Said solenoid valve 
after which fluid exhausts through said throttle 
valve to facilitate slowing down either the move 
ment of the table or the Wheel slide. 

7. In a grinding machine having a base, a lon 
gitudinally movable work table thereon, a pis 
ton and cylinder to move Said table in either di 
rection, a transversely movable grinding wheel 
slide, a piston and cylinder to feed said slide in 
either direction, a control valve to control the di 
rection and speed of movement of said table, a 
second control valve to control the direction of 
movement of said wheel slide, a manually oper 
able control lever which is connected to actuate 
both of said valves, a common exhaust pipe to 
return fluid exhausting from both of Said cylin 
derS through Said control valves, a Solenoid valve 
in said exhaust line which is normally open to al 
low unrestricted exhaust of fluid from either of 
said valves so that either the table or the wheel 
slide Will move at a relatively fast Speed, means 
including a throttle valve to by-pass fluid around 
said Solenoid valve When Said Solenoid: valve is 
closed, and means including a limit switch on said 
control lever which is operatively connected to 
close said Solenoid valve so as to facilitate slow 
ing down the movement of either the table or the 
Wheel Slide. ". . . . 

8. In a grinding machine as claimed in claim 1, 
the combination with the parts and features 
therein Specified, of an auxiliary valve which is 
operatively connected to control the direction of 
movement of the steadyrest shoes, operative, con 
nections between Said auxiliary valve and said 
control lever whereby said auxiliary valve is ac 
tuated in timed relation with said wheel slide 
control valve. 9. In a grinding machine as claimed in claim 1, 
the combination with the parts and features 
therein specified, of a balanced type relief valve 
in Said system normally to maintain a predeter 
mined operating pressure in said system, and an 
auxiliary valve which is actuated by said control 
lever when moved to a predetermined position in 
One direction to vent and open said relief valve 
automatically to reduce the pressure in said sys 
tem when both the table and wheel slide are in 
Operative. . 

10. In a grinding machine having a base, alon 
gitudinally movable-work table, a piston and cyl 
inder to traverse said table, a rotatable grinding 
wheel, a transversely movable grinding, wheel 
slide, a piston and cylinder to feed said slide in 
either direction, a control valve for said table cyl 
inder, a control valve for said wheel slide cylin, 
der, a main control lever which is operatively 
connected to actuate both of said valves, a bal 
anced type relief valve in the system normally to 
maintain a predetermined operating pressure in 
said System, and an auxiliary valve which is ac 
tuated by said control lever when moved to a pre 

70 determined position to went and open said relief 
valve automatically to reduce the pressure in said 
System. . . . . . . . . . 
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