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United States Patent Office - 2,899,778 
Patented Aug. 18, 1959 

2,899,778 
AUTOMATIC GRNDING CYCLE 

Robert E. Bricker, William P. Flohr, Jr., and Kurt M. 
Gebel, Waynesboro, Pa., assignors to Landis Tool Com 
pany, Waynesboro, Pa. 
Application December 21, 1956, Serial No. 629,905 

25 Claims. (CI. 51-105) 

This invention relates to grinding machines particularly 
machines for grinding crankshafts or other workpieces 
having spaced shoulders which must be in alignment with 
the grinding wheel, or any workpieces on which the grind 
ing operation is performed with only a transverse feeding 
movement between the grinding wheel and the workpiece. 

It is an object of this invention to provide an automatic 
control of a grinding feed cycle along with the associated 
functions beginning after a workpiece has been placed in 
the machine and ending when the workpiece is removed 
from the machine. 
A further object is to provide a control for the grind 

ing feed movement which will be effective to stop the feed 
after a predetermined rough grinding operation and then 
automatically resume the feed movement after a predeter 
mined interval. 
A further object is to provide means whereby the with 

drawal of a work loading device after placing a work 
piece in the machine, starts the grinding cycle. 
A further object is to provide means whereby the last 

function performed after the Workpiece has been ground 
to size provides a signal to a loading device to remove 
the workpiece from the machine. 

Figure 1 is an end elevation of a crankpin grinding ma 
chine. 

Figure 2 is an end elevation showing a combination 
work rest and caliper mounting. 

Figure 3 is an end elevation of a portion of a crank 
loading mechanism. 

Figure 4 is a hydraulic and electric diagram. 
Number 10 indicates the bed of the grinding machine. 

11 is a wheelbase slidably mounted thereon. 12 is a rapid 
feed piston in a cylinder 13 and connected to wheelbase 
11 through piston rod 14 and the depending member 15 
on said wheelbase 11. A grinding wheel 20 is rotatably 
mounted on said wheelbase 11. The means for feeding 
the wheelbase 1 is substantially the same as that of Bal 
siger Reissue Patent 23,991, original Patent 2,638,719, 
granted May 19, 1953. A handwheel 21 may be provided 
with suitable conventional connections for feeding the 
grinding wheel 20 manually. 
A work carriage 30 is slidably mounted on said bed for 

movement parallel with the axis of said grinding wheel 20. 
A swivel table 31 is mounted on said carriage 30. 
A pair of work driving heads 40, one of which is shown, 

are mounted on said table 31. On each of said heads is a 
clamping device comprising a cylinder 41 and a piston 
42 slidably mounted in said cylinder 41. A pivotally 
mounted clamping arm 43 has one end connected to said 
piston 42 by means of a link 44. The other end of arm 
43 is adapted to engage a workpiece and hold it on a 
bearing block 45. Said piston 42 is actuated by hydraulic 
pressure for clamping and by a spring 46 for unclamping. 

Also mounted on said table 31 is a locating device de 
scribed in detail in Patent 2,814,917, granted December 3, 
1957. Said locating device consists of a housing 50 on 
which is rotatably mounted a vertical shaft 202 having 
suitable connections to actuate feelers 51 in opposite direc 
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tions. Said locator is mounted in fixed predetermined 
relation to the grinding wheel so that when the feelers are 
moved outwardly, one may engage a shoulder before the 
other, in which case, the workpiece is moved by the first 
feeler until it engages the other at which time the work 
is properly located with relation with the grinding wheel. 
A work rest comprising a main frame 60 is pivotally 

mounted on swivel table 31 at 61. Said work rest has 
suitable work engaging shoes (not shown) and is moved 
into and out of operative relation with workpiece W by 
a hydraulic motor comprising a cylinder 62 mounted on 
the front of bed 10 and a piston 63 slidably mounted in 
said cylinder. A piston rod 64 has a slotted member 65 
on the upper end thereof which engages a stub shaft 66 on 
a tail portion 67 of said work rest 60. The work rest is 
similar to that described in detail in said Reissue Patent 
23,991. 

Attached to said work rest 60 is a caliper consisting of a 
member 70 secured to the work rest frame 60. A pair of 
horizontally spaced springs 71 are attached at one end to 
member 70 and at the other end to an intermediate mem 
ber 72. A pair of substantially vertical springs 73 con 
nect member 72 with work engaging member 74 of said 
caliper. These springs are preloaded or biased to hold 
member 74 against the work. Said work engaging mem 
ber 74 has a pair of angularly spaced work engaging shoes 
75 and 76. A nozzle 77 is adjustably mounted in work 
engaging member 74. Attached to said nozzle 77 is a 
conduit 78 for conducting a supply of fluid under pres 
sure to said nozzle 77. The conduit 78 is suspended from 
member 74 by a resilient member 79. 
The means for placing unground workpieces in a ma 

chine and removing finished ground workpieces is shown 
in Figure 3. This apparatus has been described in detail 
in Patent 2,867,058, granted January 6, 1959. It will be 
described here briefly in order to show the manner in 
which it co-operates in the cycle of operations described 
herein. 
We are concerned here only with that portion of the 

apparatus which swings the workpiece downwardly into 
the machine and upwardly away from the machine. The 
apparatus consists of spaced up-right Supporting members 
100 carrying a horizontal member 101 on which longitu 
dinally spaced trucks 102 are mounted for a traversing 
movement thereon. Pivotally mounted on each truck 
102 are pairs of spaced arms 103 and 104. The other 
ends of these arms 103 and 104 are attached to hook sup 
porting members 105 at the lower end of which are hooks 
106 for engaging a workpiece W. A cylinder 159 is 
pivotally mounted on a bracket 111 on said truck. A pis 
ton (not shown) in said cylinder 110 is actuated by suit 
able means to arm 103. A limit switch LS13 is mounted 
on truck 102 in the path of arm 103 in the upper position 
shown in dotted lines. The hook operating apparatus at 
the other end of horizontal member 101 is identical with 
that described above except that in the upper position of 
the hook supporting arm 103, limit switch. LS14 is ac 
tuated 
The feed cycle begins when the transfer apparatus is 

in the right hand or loading position for loading a work 
piece into the grinding machine. 

Closing the start switch energizes 1CR. 
1CR1 completes a circuit from L to LA which serves 

as a supply for all other circuits. 
1CR2 provides a by-pass or holding circuit from L1A 

through the stop switch and around the start switch so 
that the grinding cycle described below will be repeated 
until the normally closed stop switch is opened. 
21CR is energized at the end of each cycle through 

5LS or 3PS in parallel circuits which combine in a single 
circuit through normally closed 5CR1 and normally 
closed HH2. 
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In the right hand or loading position of the transfer 
apparatus, 21 LS is closed to energize 25CR. 
When the loader arms 105 on the transfer apparatus 

swing up after placing a workpiece in the machine, 3LS 
- and 14LS are closed by the respective arms to complete 
a circuit through 25CR1 to energize 44CR, 
44CR1 and normally closed 59CR1 provide a circuit 

to energize 4CR. 
A by-pass or holding circuit around 59CR1 passes 

through normally closed 5CR3. 
Locator 

4CR1 and 4CR2 energize the locator valve solenoid B 
to shift. said valve to the left to direct fluid under 
pressure to the right end of locator cylinder 200 to shift 
piston 202 to the left and rotate vertical shaft 202 in 
a clockwise direction to locate a workpiece. Shaft 202 
shifts cam bar 203 to the right for cam 204 to actuate 
5LS. Details of structure and operation of this locator 
are disclosed in said Patent 2,814,917. 

Operation of the locator opens 5LS but 21CR is 
held by 3PS which opens in response to pressure built 
up in the locator cylinder 200 to deemergize 21CR which, 
in turn, deenergizes clamp valve solenoid E. 

Clamps 
The clamp valve is shifted by its spring to direct 

fluid under pressure to clamp cylinders 41 to actuate clamp 
arms 43 to clamp the workpiece W. 
When moving to clamp position arms 43 close 1LS 

and 3.6LS to energize 59CR. 
Normally closed 59CR1 in the circuit to 4CR is open. 

However, the circuit is held closed by normally closed 
SCR3. 
The pressure required to close the clamps also closes 

5PS to energize 5CR. 
Locator reset 

Normally closed 5CR3 opens to deemergize 4CR to 
open 4CR1 and 4CR2 to deenergize solenoid B to direct 
fluid to the left end of cylinder 200 to reset the locator. 
When the locator is retracted, cam 205 closes 6LS 

which completes a circuit from L1A through 59CR2 and 
5CR4 and normally. closed 7CR1 to energize 6CR. 

Work drive notor 
6CR2 completes a circuit to energize HH which starts 

the headstock motor (not shown) to drive the workpiece 
W at grinding speed and opens normally closed HH2. 

Starting the headstock motor closes plugging switch 
PLS to energize 9CR. 
9CR5 completes a circuit which includes previously 
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cylinder 13 and grinding feed cylinder 240. After grind 
ing feed piston 241 uncovers port 243 to 4PS, normally 
closed 4PS opens to deenergize 11CR and stop the feed 
movement. Piston 24i may be connected to feed hand 
wheel shaft 242 as shown in said Reissue Patent 23,991 
or to any other suitable part of a conventional feed 
mechanism. At the same time, 4PS2 closes to com 
plete a circuit to 5TR. After a predetermined period 
of no feed movement, normally closed 5TR3 opens to 
deenergize 15CR. 

Work rest 

15CR and 5CR2 open to deemergize work rest valve 
solenoid A. In the deemergized position, said valve di 
rects fluid under pressure to work rest cylinder 62 to 
move piston 63 upwardly to move the work rest 60 and 
sizing device caliper 74 about pivot 61 into operative 
engagement with workpiece W. 

Grinding feed resumed 
A cam 80 movable with piston 63 engages 3LS which 

is closed to energize 53CR. 
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closed 1CR3, 9CR5, and 5CR6 and sparkout timer 6TR3 
to energize i8CR. 

Rapid infeed 
18CR and 18CR2 energize the infeed valve solenoid 

C to advance the piston 12 and wheelbase 11 rapidly to 
operative position. 

This movement of the wheelbase opens 4LS1 and 
closes 4LS2. 
4LS2 energizes 8CR. 
8CR1 provides a direct circuit from 59CR2 to hold 

8CR and 8CR2 closes in the circuit to 7CR. 
With 4LS1 open, 7CR remains deemergized until the 

wheelbase is retracted. 
At the end of the rapid feed movement, rapid feed 

jet pressure Switch 2PS is closed by pressure built up 
when abutment 230 on feed piston 2 obstructs the flow 
of fluid from nozzle 231 to complete a circuit through 
normally closed 4PS to energize 11CR. 

Fast grinding feed 
1CR1 and CR2 energize fast feed valve Solenoid 

G to start the grinding feed shifting said valve to the 
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53CR closes a circuit from 2PS to iCR to energize 
fast feed valve solenoid G to again direct fluid under 
pressure to cylinder 240 to resume the fast feed move 
ment at the same speed or at a different speed. 

Work to size and wheel retracted 
When a workpiece has been ground to size, a suitable 

- size control device such as caliper 74 or a conventional 
timer or other suitable device opens normally closed 
6TR3 and deemergizes 18CR and infeed valve solenoid 
C. Said infeed valve is reversed and directs fluid to 
retract the infeed piston 12 and grinding wheel 20. 
When piston 12 is retracted, the flow of fluid from 

nozzle. 231 is unrestricted. Pressure on 2PS drops and 
2PS opens to deenergize 11CR to reset the fast feed 
piston 241 and retract grinding wheel 20. 

Work rotation stop 
Retracting wheel support 11 closes 4LS1 and opens 

4LS2 and completes a circuit through 8CR2 to energize 
7CR. Opening 4LS2 has no effect on 8CR which is 
held by a circuit from 59CR2 through 8CR1. 
Normally closed 7CR1 opens to deenergize 6CR. 6CR2 

opens to deemergize HH to stop the headstock motor. 
When the headstock motor stops, 1PLS opens to de 
energize 9CR for the next cycle. 

Normally closed HH2 in the headstock motor relay 
closes to energize 21CR to open the clamps. 
2LS and 1.5LS close when clamps 43 open, energizing 

32CR and swing down solenoid L to start the transfer 
cycle. 
At the end of the transfer cycle, when hooks are swung 

up after placing a workpiece in the machine, 13LS and 
14LS are actuated to start another grinding cycle. 
We claim: - s 

1. In a grinding machine for grinding cylindrical work 
pieces having spaced shoulder portions, a bed, a work sup 
port thereon having means for rotatably Supporting a 
workpiece, a grinding wheel support movable transversely 
toward and from said work support, a grinding wheel 
rotatably mounted on said grinding wheel Support, Work 
loading means movable toward and from said work Sup 
port, a work locating device for locating the shoulders of 
the work piece in axial alignment with said grinding wheel, 
means responsive to said movement of said loader away 
from said work supporting means for actuating said lo 
cator, clamping means for holding a workpiece on said 
work supporting means, means responsive to operation of 
said locator for actuating said clamping means to clamp 
a workpiece, a work drive motor for rotating said work 
supporting means, means operable only after said clamps 
have been closed for starting said work drive motor, means 

left to direct fluid to the right hand ends of rapid feed 75 for moving said wheel support toward and from grinding 
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position, said means being operable in response to rotation 
of said work drive motor, a work rest for supporting said 
workpiece during the grinding operation, a pressure Switch 
operable at a predetermined point in said transverse 
movement for actuating said work rest, size control means 
operable at the end of the grinding operation to retract 
said grinding wheel support, a switch actuated by said 
retracting movement of said support for stopping said 
work rotating means, means operable after said work ro 
tating means has stopped, to open said clamps, and 
switches actuated by opening, said clamps for initiating op 
eration of said loading means to remove a workpiece from 
the machine. 

2. In a grinding machine for grinding cylindrical Work 
pieces having spaced shoulder portions, a bed, a Work 
support thereon having means for rotatably supporting a 
workpiece, a grinding wheel support movable transversely 
toward and from said work support, a grinding wheel 
rotatably mounted on said grinding wheel Support, Work 
loading means movable toward and from said work Sup 
port, a work locating device for locating the shoulders of 
the workpiece in axial alignment with said grinding wheel, 
means responsive to said movement of said loader away 
from said work supporting means for actuating said lo 
cator, clamping means for holding a workpiece on said 
work supporting means, means responsive to operation of 
said locator for actuating said clamping means to clamp 
a workpiece, means responsive to operation of said clamps 
for actuating said locator in the opposite direction for re 
setting, a work drive motor for rotating said work sup 
porting means, means actuated by resetting said locator 
for starting said work drive motor, means for moving said 
wheel support toward and from grinding position, said 
means being operable in response to rotation of said work 
drive motor, a work rest for supporting said workpiece 
during the grinding operation, a pressure switch operable 
at a predetermined point in said transverse movement, a 
timing device actuated by said pressure switch for actu 
ating said work rest, size control means operable at the 
end of the grinding operation to retract said grinding wheel 
support, a switch actuated by said retracting movement 
of said support for stopping said work rotating means, 
means operable after said work rotating means has stopped 
to open said clamps, and switches actuated by opening 
said clamps for initiating operation of said loading means 
to remove a workpiece from the machine, 

3. In a grinding machine for grinding cylindrical work 
pieces having spaced shoulder portions, a bed, a work sup 
port thereon having means for rotatably supporting a 
workpiece, a grinding wheel support movable transversely 
toward and from said work support, a grinding wheel ro 
tatably mounted on said grinding wheel support, work 
loading means movable toward and from said work sup 
port, a work locating device for locating the shoulders of 
the workpiece in axial alignment with said grinding wheel, 
means responsive to said movement of said loader away 
from said work supporting means for actuating said 
locator. 

4. In a grinding machine for grinding cylindrical work 
pieces, a bed, a carriage on said bed, a work support 
means mounted on said carriage, for rotatably supporting 
a workpiece, a work drive motor for rotating said work 
piece, a grinding wheel support slidably mounted on said 
bed for movement transversely toward and from said 
work support, a grinding wheel rotatably mounted on said 
grinding wheel support, a work locating device on said 
carriage and means for actuating same for locating the 
workpiece in predetermined axial alignment with said 
grinding wheel, clamping means for holding a workpiece 
in said work supporting means, a supply of fluid under 
pressure, and control means operated by said locator ac 
tuating means for directing said fluid under pressure to 
actuate said clamping means. 

5. In a grinding machine for grinding cylindrical work 
pieces, a bed, a work support mounted thereon having 
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means for rotatably supporting a workpiece, a work drive 
motor for rotating said workpiece, a grinding wheel sup 
port slidably mounted on said bed for movement trans 
versely toward and from said work support, a grinding 
wheel rotatably mounted on said grinding wheel support, 
a work locating device and means for actuating same for 
locating the workpiece in predetermined axial alignment 
with said grinding wheel, clamping means for holding a 
Workpiece on said work supporting means, a supply of 
fluid under pressure, control means actuated by said lo 
cator for directing fluid under pressure to actuate, said 
clamping means, and means responsive to operation of 
said clamps to reset said locator. 

6. In a grinding machine for grinding cylindrical work 
pieces, a bed, a work support mounted thereon having 
means for rotatably supporting a workpiece, a work drive 
motor for rotating said workpiece, a grinding wheel sup 
port slidably mounted on said bed for movement trans 
versely toward and from said work support, a grinding 
wheel rotatably mounted on said grinding wheel support, 
a work locating device and means for actuating same for 
locating the workpiece in predetermined axial alignment 
with said grinding wheel, clamping means for holding a 
workpiece on said work supporting means, a supply of 
fluid under pressure, control means actuated by said lo 
cator for directing fluid under pressure to actuate said 
clamping means, means responsive to operation of said 
clamps to reset said locator including a limit switch ac 
tuated by each of said clamps and connected in series, and 
a clamp pressure switch in parallel with said limit switches 
and connections between said limit switches and said lo 
cator whereby all said switches have to function in order 
to reset said locator. 

7. In a grinding machine for grinding cylindrical work 
pieces, a bed, a work support mounted thereon having 
means for rotatably supporting a workpiece, a work drive 
motor for rotating said workpiece, a grinding wheel sup 
port slidably mounted on said bed for movement trans 
versely toward and from said work support, a grinding 
wheel rotatably mounted on said grinding wheel support, 
a work locating device and means for actuating same for 
locating the workpiece in predetermined axial alignment 
with said grinding wheel, means for retracting said lo 
cating device to inoperative position, and means actuated 
by said retracting movement for starting said work drive 
motor. . . v 

8. In a grinding machine for grinding cylindrical work 
pieces, a bed, a work support mounted thereon having 
means for rotatably supporting a workpiece, a work drive 
motor for rotating said workpiece, a grinding wheel sup 
port slidably mounted on said bed for movement trans 
versely toward and from said work support, a grinding 
wheel rotatably mounted on said grinding wheel support, 
a work locating device and means for actuating same for 
locating the workpiece in predetermined axial alignment 
with said grinding wheel, means for retracting said locat 
ing device to inoperative position, and means to prevent 
operation of said work drive motor until said locating 
device is out of operative relation to the workpiece. 

9. In a grinding machine for grinding cylindrical work 
pieces, a bed, a work support mounted thereon having 
means for rotatably supporting a workpiece, a work drive 
motor for rotating said workpiece, a grinding wheel sup 
port slidably mounted on said bed for movement trans 
versely toward and from said work support, a grinding 
wheel rotatably mounted on said grinding wheel support, 
means for advancing said grinding wheel support at a 
rapid positioning rate, means for advancing said grinding 
wheel at a fast grinding rate, and means operable at the 
end of said positioning movement for actuating said fast 
grinding feed, means operable at a predetermined point 
in said fast grinding feed for stopping said feed, and 
starting a timing device, and means operable by said 
timer after a predetermined interval for resuming said 
grinding feed. 
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10. In a grinding machine for grinding cylindrical 
workpieces, a bed, a work support mounted thereon hav 
ing means for rotatably supporting a workpiece, a work 
drive motor for rotating said workpiece, a grinding wheel 
support slidably mounted on said bed for movement 
transversely toward and from said work support, a grind 
ing wheel rotatably mounted on said grinding wheel Sup 
port, means for advancing said grinding wheel support 
at a rapid positioning rate, means for advancing said 
grinding wheel at a fast grinding rate, means operable 
at the end of said positioning movement for actuating 
said fast grinding feed, means operable at a predetermined 
point in said fast grinding feed for stopping said feed and 
starting a timing device, a steady rest, means for moving 
said steady rest toward and from operative engagement 
with a workpiece, said timer being operable to effect 
operation of said moving means to move said steady rest 
to work engaging position at the end of said predetermined 
interval. 

11. In a grinding machine for grinding cylindrical 
workpieces, a bed, a work support mounted thereon hav 
ing means for rotatably supporting a workpiece, a work 
drive motor for rotating said workpiece, a grinding wheel 
Support slidably mounted on said bed for movement 
transversely toward and from said work support, a grind 
ing wheel rotatably mounted on said grinding wheel sup 
port, means for advancing said grinding wheel support 
at a rapid positioning rate, means for advancing said 
grinding wheel at a fast grinding rate, means operable 
at the end of said positioning movement for actuating 
said fast grinding feed, means operable at a predeter 
mined point in said fast grinding feed for stopping said 
feed and starting a timing device, a caliper, means for 
moving said caliper toward and from operative engage 
ment with a workpiece, said timer being operable to 
effect operation of said caliper moving means to move 
said caliper to work engaging position at the end of said 
predetermined interval. 

12. In a grinding machine for grinding cylindrical 
workpieces, a bed, a work support mounted thereon hav 
sing means for rotatably supporting a workpiece, a work 
: drive motor for rotating said workpiece, agrinding wheel 
support slidably mounted on said bed for movement 
transversely toward and from said work support, a 
grinding wheel rotatably mounted on said grinding wheel 
support, means for effecting said transverse movement of 
said wheel support for feeding said grinding wheel against 
the workpiece, means for stopping said movement at a 
predetermined point in the grinding operation and for 
setting in operation a timing device, a steady rest, means 
for moving said steady rest toward and from operative 
engagement with said workpiece, means operable by said 
timer after a predetermined interval to actuate said steady 
rest moving means, and means responsive to movement of 
said steady rest to cause resumption of said wheel feed. 

13. In a grinding machine for grinding cylindrical 
workpieces, a bed, a work support mounted thereon hav 
-ing means for rotatably supporting a workpiece, a work 
drive motor for rotating said workpiece, a grinding wheel 
support slidably mounted on said bed for movement 
transversely toward and from said work support, agrind 
ing wheel rotatably mounted on said grinding wheel sup 
port, means for effecting said transverse movement of 
-said wheel support for feeding said grinding wheel 
"against the workpiece, means for stopping said movement 
at a predetermined point in the grinding operation and for 
setting in operation a timing device, a caliper, means for 
moving said caliper toward and from operative engage 
ment with said workpiece, means operable by said timer 
after a predetermined interval to actuate said caliper 
moving means, and means responsive to movement of 
said caliper to cause resumption of said wheel feed. 

14. In a grinding machine, for grinding cylindrical 
workpieces, a bed, a work support mounted thereon hav 
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drive motor for rotating said workpiece, a grinding wheel 
support slidably mounted on said bed for movement 
transversely toward and from said work support, a grind 
ing wheel rotatably mounted on said grinding wheel sup 
port, means for effecting said transverse movement of 

the workpiece, means for stopping said movement at a 
predetermined point in the grinding operation and for 
Setting in operation a timing device, a steady rest movable 
toward and from operative engagement with said work 
piece, means operable by said timer after a predetermined 
interval to actuate said steady rest, means responsive to 
movement of said steady rest to cause resumption of said 
wheel feed, means for retracting said wheelbase at the 
end of a grinding operation, and means responsive to 
Said retracting movement to reset said timer. 

15. in a grinding. machine. for grinding cylindrical 
Workpieces, a bed, a work support mounted thereon hav 
ing means for rotatably supporting a workpiece, a work 
drive motor for rotating said workpiece, a grinding wheel 
Support slidably mounted on said bed for movement 
transversely toward and from said work support, a grind 
ing wheel rotatably mounted on said grinding wheel sup 
port, means for effecting said transverse movement of 
said wheel Support for feeding said grinding wheel 
against the workpiece, means for stopping said movement 
at a predetermined point in the grinding operation and 
for setting in operation a timing device, a steady rest 
movable toward and from operative engagement with 
said Workpiece, means operable by said timer, after a 
predetermined interval to actuate said steady rest, means 
responsive to movement of said steady rest to cause re 
Sumption of said wheel feed, means for retracting said 
Wheelbase at the end of a grinding operation, means re 
Sponsive to said retracting movement to reset said timer, 
and means operable in response to the resetting of said 
timer to retract said steady rest. 

16. In a grinding machine for grinding cylindrical 
Workpieces, a bed, a work support thereon having means 
for rotatably supporting a workpiece, a work drive motor 
for rotating said Workpiece, a grinding wheel support 
slidably mounted on said bed for movement transversely 
toward and from said work support, a grinding wheel 
rotatably mounted on said grinding wheel support, means 
for effecting said transverse movement of said wheel 
Support for feeding said grinding wheel against the work 
piece, means for stopping said movement at a predeter 
mined point in the grinding operation and for setting in 
operation a timing device, a caliper movable toward and 
from operative engagement with said workpiece, means 
operable by said timer after a predetermined interval to 
actuate Said caliper, means responsive to movement of 
said caliper to cause resumption of said wheel feed, 
means for retracting said wheelbase at the end of a grind 
ing operation, means responsive to said retracting move 
ment to reset said timer, and means operable in response 
to the resetting of said timer to retract said caliper. 

17. In a grinding machine for grinding cylindrical 
workpieces, a bed, a work support mounted thereon hav 
ing means for rotatably supporting a workpiece, a work 
drive motor for rotating said workpiece, a grinding wheel 
Support slidably mounted on said bed for movement 
transversely toward and from said work support, a grind 
ing wheel rotatably mounted on said grinding wheel sup 
port, a clamping device for holding a workpiece on said 
Work Support, a Solenoid valve for directing fluid under 
pressure to said clamping device, means operable only 
after said clamping device is closed to start said work 
drive motor including a relay having a contact in the 
circuit to said solenoid valve, and means operable when 
Said relay is deemergized to stop said work drive motor 
and to actuate said solenoid valve to open the clamps. 

18. In a grinding machine for grinding cylindrical 




