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The invention relates to grinding machines, 
and more particularly to a double work head type 
multiple wheel crankshaft grinding machine. 
One object of the invention is to provide a 

multiple Wheel crankshaft grinding machine in 5 
Which a pair of spaced grinding wheels are ar 
ranged simultaneously and successively to grind 
pairs Of Spaced aligned crankpins on a crank 
shaft. Another object of the invention is to pro 
vide a multiple Wheel grinding machine in which 
a transversely movable wheel slide serves as a 
Support for a pair of longitudinally movable 
grinding Wheel heads which are arranged for a 
longitudinal indexing movement simultaneously 
to position the grinding wheels successively into 
Operative relation with spaced pairs of aligned 
pins. On a CrankShaft. A further object of the 
invention is to provide a multiple wheel grind 
ing machine in which an electrically controlled 
fluid pressure interlock is provided between the 
grinding wheel feeding mechanism and the 
grinding Wheel traversing or indexing mecha 
niSIm. 
Another object of the invention is to provide 

a fluid pressure interlock between the longitudi 
nal grinding wheel traversing or indexing mech 
anisin and the grinding wheel feeding mecha 
niSin which is arranged so that when the index 
control valve is shifted to initiate an indexing 
movement of one or both of the grinding wheels, 
the grinding wheel feed control valve is auto 
matically shifted to move the grinding wheel 
slide rear Wardly to an in operative position be 
fore the grinding wheel indexes longitudinally. 
A further object of the invention is to provide 
an electrically controlled interlock which is ar 
ranged SO that a wheel feeding movement can 
not be initiated until both of the grinding wheels 
are indexed into corresponding aligned positions 
relative to the crankpins to be ground. Other 40 
objects will be in part obvious or in part pointed 
OU, hereinafter. 
The invention accordingly consists in the fea 

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

shown one of many possible embodiments of the 
mechanical features of the invention, 

Fig. 1 is a front elevation of the improved 
CrankShaft grinding machine; 

Fig. 2 is a right-hand elevation, on an enlarged 55 

3) 

35 

(CI. 5——72) 

Scale, of the citankshaft grinding machine shown 
in Fig. 1; 

Fig. 3 is a vertical sectional view, on a reduced 
scale, taken approximately on the line 3-3 of 
Fig. 2; 

Fig. 4 is an electrical wiring and hydraulic dia 
gram of a portion of the control for the ma 
chine, showing the controls for the longitudinal 
indexing movement of the grinding Wheels; 

Fig. 5 is an electrical wiring and hydraulic dia 
gram of the remaining controls for the machine 
Which Supplements Fig. 4 and shoWS, the hy 
draulic controls for the grinding wheel feed, 
steadyrest and work clamping mechanism to 

5 gether with the electric work stop control; 
Fig. 6 is a fragmentary sectional view, on an 

enlarged scale, taken approximately on the line 
6-8 of Fig. 1, showing the connection between 
the main control lever and the valve stem; 

Fig. 7 is a fragmentary cross Sectional view, 
on an enlarged scale, taken on the line - of 
Fig. 1; 

Fig. 8 is a longitudinal horizontal sectional 
view, on an enlarged scale, taken approximately 
on the line 8-8 of Fig. 1, showing a portion of 
the grinding wheel feeding mechanism; 

Fig. 9 is a fragmentary vertical sectional view, 
taken approximately on the line 9-9 of Fig. 2, 
showing the slideways between the wheel slide 
and the wheel head; - 

Fig. 10 is a fragmentary cross sectional view, 
on an enlarged scale, taken approximately on the 
line (- of Fig. 1, showing a section through 
the steady rest and its actuating mechanism; 

Fig. 1 is a fragmentary horizontal sectional 
view, on an enlarged scale, taken approximately 
on the line - of Fig. 2; 

Fig. 12 is a rear elevation of the main control 
valve, showing the fluid pressure interlock mech 
anism shown in rear elevation; 

Fig. 13 is a fragmentary end elevation, taken 
on the line 3-3 of Fig. 3; 

Fig. 14 is a fragmentary sectional view through 
the end thrust and radial bearing support for the 
right-hand grinding wheel; 

Fig. 15 is a fragmentary Sectional view, on an 
enlarged Scale, taken approximately on the line 
A 5-5 of Fig. 3, through the coupling connect 
ing the two aligned grinding wheel drive shafts 
or Spindles; and 

Fig. 16 is a fragmentary vertical cross sectional 
view, Cn an enlarged scale, taken approximately 
On the line 6- 6 of Fig. 3, through a portion 
of the grinding Wheel longitudinal indexing con 
trol mechanism. 



2 
A double Work head type multiple wheel crank 

shaft grinding machine has been illustrated in 
the drawings comprising a base 2) which Serves 
as a support for a pair of spaced aligned Work 
heads 2 and 22. The work heads 2 and 22 
serve as Supports for a pair of Spring actuated 
hydraulically released pot chucks 23 and 24 
which are arranged in opposed relationship With 
each other and are arranged to rotate about a 
common axis. The pot chucks 23 and 24 are 
arranged to support and clamp the opposite ends 
of a crankshaft 25 for a rotary motion during 
a grinding operation. The Supporting Spindles 
therefor have not been illustrated in detail since 
these features are not considered to be a part 
of the present invention. These pot chucks to 
gether With their supporting Spindles are Sub 
Stantially the same as those disclosed in the prior 
U. S. Patent to Herbert A. Silven and Albert G. 
Belden, No. 1,837,342, dated December 22, 1931, 
and the patent to Herbert A. Silven, No. 2,151 
666 dated March 21, 1939, to which reference may 
be had for details of disclosure not contained 
herein. The Work clamping jaws on each of the 
pot chucks 23 and 24 are actuated by a spring 
pressure mechanism. Substantially the same as 
that shown in the above-mentioned prior patents. 
The clamping jaws are released by a hydraulic 
mechanism comprising a hydraulic cylinder 26 
which is provided with a slidably mounted pis 
ton 27. A piston rod 28 passes through the work 
head 2 and is arranged to release the clamping 
jaw, after a grinding operation has been com 
pleted, in a manner substantially the same as 
that shown in the above-mentioned prior patents. 
When it is desired to release the clamping jaw 

of the pot chuck 23, fluid under pressure is ad 
mitted through the pipe 29 into a cylinder cham 
ber 30 to cause the piston 27 to move toward the 
left (Fig. 5). Similarly, a hydraulic cylinder 3 
is mounted on the right-hand end of the ma 
chine and contains a slidably mounted piston 
32 which is connected by means of a piston rod 
33 to actuate the clamping jaw of the pot chuck 
24 so as to release the same when fluid under 
pressure is admitted through a pipe 34 into a 
cylinder chamber 35 to cause the piston 32 and 
the piston rod 33 to move toward the right (Fig. 
5). 

Worc dride 
A driving mechanism is provided synchro 

nously to rotate the pot chucks 23 and 24. This 
mechanism may comprise an electric motor 40 
which is provided with a multi-V-groove pulley 
A. The pulley 4 is connected by multiple V 
belts 42 with a multi-V-groove pulley 43 which 
is mounted on One end of a rotatable shaft 44. 
The Shaft 44 (Figs. 1 and 2) is rotatably jour 
nalled in bearings (not shown) in the base 20. 
A sprocket 45 is mounted on the other end of 
the shaft 4 and is connected by means of a link 
chain 43 with a sprocket 47 which is mounted 
on a rotatable shaft 48 which is journalled in 
suitable bearings (not shown) within the base 
20. The shaft 48 is provided at its opposite ends 
with sprockets 49 and 50. The sprockets 49 and 
50 are connected by link chains 5 and 52, re 
spectively, with sprockets 53 and 54 which are 
operatively connected Synchronously to rotate the 
pot chucks 23 and 24, respectively, to rotate the 
crankshaft 25 to be ground. This driving mecha 
nism has not been illustrated in minute detail 
Since this mechanism is identical with that 
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shown in the prior U. S. Patent to Herbert A. 75 

2,297,654 
Silven, No. 2,151,666 dated March 21, 1939, to 
Which reference may be had for details of dis 
closure not contained herein. The upper Sur 
face of the base 2 is provided with a longitudi 
nally extending dovetailed slideway 55 which 
mates with correspondingly shaped ways formed 
on the under side of the Work heads 2 and 22. 
The work heads 2 and 22 may be clamped in 
adjusted position on the slideway 55, and may 
be adjusted longitudinally along the slideway 
55 to facilitate setting up the machine for grind 
ing CrankShafts of different lengths. 

Manital grinding wheel feed 
In Order that pairs of aligned crankpins on a 

crankshaft may be simultaneously and succes 
Sively ground, a pair of transversely movable 
rotatable grinding wheels 56 and 5 are pro 
vided for simultaneously grinding a pair of 
aligned crankpins 58 and 59. The grinding 
Wheels 56 and 5 are rotatably and longitudi 
nally Supported on a transversely movable wheel 
slide 69 which is arranged to move transversely 
relative to the base 2) on a pair of spaced flat 
ways 6 and 62 and an intermediate V-shaped 
guiding Way 63 formed on the upper surface of 
the base 26. The slideways 6, 62 and 63 mate 
With correspondingly shaped ways formed on 
the under side of the wheel slide 60. 
A wheel feeding mechanism is provided for 

moving the Wheel slide 60 transversely simul 
taneously to feed the grinding wheels 56 and 57 
toward or from the crankshaft 25 to be ground. 
This feeding mechanism may comprise a half 
nut 65 depending from the under side of the 
Wheel slide 60 which meshes with or engages 
a rotatable cross feed screw 66. The cross feed 
screw 66 is journailed in a bearing 67 which is 
fixed relative to the base 20. The rear end of 
the feed screw is journalled in a slidably mount 
ed sleeve 68. 
The feed screw 66 may be manually rotated 

to produce a manual transverse feeding move 
ment of the wheel slide 69 either to produce a 
grinding feed or for use in setting up the ma 
Chine for a grinding operation. A rotatable feed 
Wheel 0 is rotatably supported on a stud 
journalled in bearings 72 and 73 mounted on the 
front of the machine base 2. The hand wheel 
70 is provided with gear teeth 74 which mesh 
With a gear 15. The gear 75 is preferably formed 
integral with a rotatable sleeve 76 having a 
sleeve bearing 77 which rotatably supports the 
sleeve 76 and gear 75 on a portion of the rotat 
able drive shaft 48. The sleeve 76 is held against 
endwise movement on the shaft 48 by a pair of 
collars 78 and 79 which are fixedly mounted with 
respect to the drive shaft 48. A spiral gear 80 
is also formed integral with the sleeve 76 and 
meshes with a spiral gear 8?. The spiral gear 
8 is rotatably journalled in a bearing 82 which 
is fixedly mounted with respect to the base 20. 
The Spiral gear 8? and a hub 83 formed integral 
therewith are slidably keyed to the forward re 
duced end portion 84 of the feed screw 66. It 
Will be readily apparent from the foregoing dis 
cloSure that rotary motion of the manually op 
erable feed wheel 70 will be transmitted through 
the gear mechanism above described to impart 
a rotary motion to the feed screw 66 to cause a 
transverse feeding movement of the wheel slide 
60 fr? the pair of spaced grinding wheels 56 
and 5. 

Dash pot and positive stop 
In order to move the wheel slide 6) trans 



2,297,654 
versely to move the grinding wheels 56 and 57 
transversely for a considerable distance, that is, 
in moving the grinding wheels to and from an 
operative grinding position and also to impart 
a power feeding, a hydraulically operated mecha 
nism is provided comprising a cylinder 85 which 
is supported in fixed relation with the base 20. 
The cylinder 85 contains a slidably mounted 
piston 86 which is connected to a piston rod 87. 
The piston rod 8 extends in both directions 
from the piston 85 and is connected at its lower 
end (Fig. 5) to the slidably mounted sleeve 63. 
It Will be readily apparent from the foregoing 
disclosure that if fluid under pressure is ad 
mitted through a pipe 88 into a cylinder cham 
ber 89, the piston 86 will be moved downwardly 
(Fig. 2) to impart a transverse feeding nove 
ment through the feed ScreW 66 and half nut 
65 to move the wheel slide 60 transversely to 
feed the grinding Wheels 56 and 57 toward the 
Crankshaft 25 to be ground. During this for 
ward feeding movement of the wheel slide 60, 
fluid is exhausted from a cylinder chamber 9, 
through a pipe 9. 
A fluid pressure System is provided for con 

veying fluid under pressure to the cylinder 35, 
comprising a motor driven fluid pump 95 which 
draws fluid through a pipe 96 from a reservoir 
9 and forces fluid under pressure through a pipe 
98, to a manually operable main control valve 
99. A relief valve 3 is connected to the pipe 
line 98 and serves to exhaust excess fluid under 
pressuire lnto the reservoir 97. The main con 
trol valve 93 is a piston type valve comprising a 
valve stein if I having a plurality of valve pis 
tons (2, 3, 4 and 95 formed integrally 
thereWith. In the position of the parts shown 
in Fig. 5, fluid under pressure within the pipe 
98 passes into a valve chamber located between 
the valve pistons G3 and C4 and passes out 
through the pipe 9, into the cylinder chamber 9) 
to move and hold the piston 86 in its rearward 
position. So as to move the grinding wheels 56 
and 57 rearwardly to an inoperative position. 
During this movement fluid under pressure ex 
haust from the cylinder chamber 83, through the 
pipe 83, into a valve chamber located between 
the valve pistons 62 and 83, and out through 
a variable throttle valve 26 and a pipe 97, into 
the reservoir 9. 
A manually operable control lever i G8 is piv 

otally mounted on a stud 9 which is in turn 
Supparted by a bracket fastened to the front 
of the machine base 23. The valve stem is 
provided with a transversely extending pin 
the opposite ends of which ride in an elongated 
Slot 2 formed in the control lever 3. 
When it is desired to feed the grinding wheels 

transversely toward the crankshaft 25 to be 
ground, the control lever 08 is swung in a coun 
terclockWise direction (Fig. 5) so that fluid un 
der pressure passing through the pipe S8 into 
the valve chamber located between the valve 
pistens 3 and 04 passes outwardly through 
the pipe 88 into the cylinder chamber 39 to cause 
the piston 85 to move toward the left (Fig. 2) 
to in part a corresponding movement to the feed 
Screw 66 and the Wheel Slide 6 which in turn 
tranSmitS a correspOnding transverse movement 
to the Spaced rotatable grinding wheels 56 and 
57? 

In order to obtain a slow uniform grinding 
feed of the grinding wheels 56 and 5, a dash 
pot feed control mechanism is provided com 
prising a casing 5 which is mounted on the 
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rear end of the cylinder 85. The dash pot cas 
ing 5 contains a pair of spaced slidably mount 
ed dash pot pistons 6 and T. A slidably 
mounted sleeve 8 is supported on the rear 
portion of the piston rod 87. The sleeve 8 has 
a flanged portion i9 which is fixedly secured 
thereto. The flange 9 is arranged to engage 
the rear end faces of the dash pot pistons 6 
and í íT, respectively. A stop screw 120 engages 
the flange 9 and thereby serves to limit the 
rearward movement of the dash pot pistons 6 
and under the influence of compression 
springs 2 and 22. 
The rapid forward feeding movement of the 

grinding wheels 55 and 5 with the Wheel slide 
S9 continues until an adjustable collar 23 on a 
threaded portion 24 of the piston rod 87 engages 
the rear end of the sleeve 8 (Fig. 2). Contin 
ued forward movement of the piston rod 87 
moves the sleeve 8 and the flange 9 into 
engagement with ends of the dash pot pistons 

6 and . The rapid approaching or feed 
ing movement of the grinding Wheels 56 and 57 
toward the crankshaft 25, as produced by the pis 
tOn 83, is reduced to a slower predetermined 
grinding feed due to the fact that fluid confined 
Within the dash pots is interconnected by a pas 
Sage 25 to exhaust fluid under pressure through 
a passage 26, a needle valve 27, and through 
a pipe 28 into a fluid reservoir 29. By adjust 
ing the aperture of the needle valve 27 and the 
throttle valve 30, a desired and predetermined 
infeeding movement of the grinding wheels 56 
and 57 and their supporting wheel slide 60 may 
be obtained. The dash pot feeding mechanism 
above described is substantially identical With 
that shown in the prior U. S. patent to Bernhard 
H. Goehring, No. 2,151,660 dated March 21, 
1939, to which reference may be had for details 
of disclosure not contained herein. 

Grinding UFeel indec control 
The grinding wheels 56 and 57 are arranged 

So that they may be positively and synchronously 
rCtated during a grinding operation. The grind 
ing wheels 56 and 57 are also arranged so that 
they may be indexed longitudinally, successively 
to position the wheels opposite pairs of spaced 
aligned crankpins on the crankshaft 25 to grind 
the Same. 
The grinding wheel 56 is supported on a rotat 

able Wheel Spindle 135 (Fig. 3) which is jour 
nalled in bearings 36 and f3. The bearings 36 
and 3 are supported in a longitudinally slid 
able wheel head 38 which is arranged to slide 
longitudinally relative to the wheel slide 60. A 
fluid pressure operated mechanism is provided 
for indexing the wheel head í 38 longitudinally 
to position the grinding wheel 56 Successively 
in Operative position with the successive crank 
pins to be ground. 
A hydraulic cylinder 3S is fixedly mounted on 

the wheel slide 6) (Fig. 3). A piston 4 is slid 
ably Supported within the cylinder 39 and is 
fixedly mounted on a piston rod 4f. The right 
hand end of the piston rod 4 is fixedly con 
nected to a bracket 42 which is in turn fixedly 
mounted to the wheel head 38. It will be 
readily apparent from the foregoing disclosure 
that When fluid is admitted through a pipe 43, 
into a cylinder chamber f44, the piston 4 to 
gether with the piston rod 4 f, the bracket 42, 
and the wheel head 38 together with the grind 
ing wheel 56 will be moved toward the right (Figs, 
3 and 4). Similarly, when fluid under pressure 



4. 
is admitted through a pipe 45, into a cylinder 
chamber 46, the piston f 49 together with the 
connecting parts will move the wheel head 38 
toward the left. A stop screw 47 is mounted on 
a bracket 43 which is in turn fixedly supported 
on the left-hand end of the wheel slide (Fig. 3) 
and serves to limit the movement of the piston 
í40 together with the wheel head Í38 in a direc 
tion toward the left (Figs. 1 and 3). A pair of 
collars 49 are adjustably mounted on a thread 
ed portion of the piston rod 4 adjacent to its 
left-hand end (Figs. 1, 3 and 4). The collars 
49 are arranged to engage the end face of the 

cylinder 39 and serve to limit the movement of 
the piston 30 and the wheel head 38 toward 
the right (Figs. 1, 3 and 4) precisely to locate 
the grinding wheel 56 for grinding crankpin 
58b (Fig. 1). 
A plurality of normally open limit Switches 

58, 5 and 52 are arranged in the path of a 
can 53 which is mounted on the bracket 42 
(Figs. 3 and 4). The switches 50, 5 and 52 
are mounted on the wheel slide 69 and serve in a 
manner to be hereinafter described successively 
to stop the wheel head 38 in successive prede 
termined grinding positions with the grinding 
wheel 56 located opposite successive crank-pins 
on the Crankshaft 25 to be ground. 

Similarly, the grinding wheel 57 is supported 
at one end of a rotatable wheel spindle 55 which 
is journalled in bearings 56 and 57 which are 
in turn supported in a longitudinally movable 
wheel head 58. The wheel head 58 is slidable 
longitudinally on suitable mating ways on the 
wheel slide 60 to maintain the wheel head 58 
in its proper operating position, as shown in FigS. 
2 and 9. A fluid pressure mechanism is provided 
for indexing the wheel head 58 longitudinally 
comprising a fiuid pressure cylinder 59 which 
contains a slidably mounted piston f60. The 
piston 69 is connected by means of a piston rod 
16? with a bracket (62 depending from and fix 
edly mounted on the under side of the wheel head 
158. When fluid under pressure is admitted 
through a pipe 63 into a cylinder chamber 64, 
the piston 60 will be moved toward the left 
(Figs. 1, 3 and 4) to position the grinding wheel 
57 in respect to the crankpins to be ground. 
When fluid under pressure is admitted through 

a pipe 65 into a cylinder chamber 66, the pis 
ton 60 together with the wheel head 58 will be 
traversed or indexed toward the right (FigS. 1, 
3 and 4). An adjustable stop screw 67 Support 
ed in a bracket 68 which is fixedly mounted on 
the right-hand end of the wheel slide 69 serves 
to limit the movement of the piston 69 and the 
Wheel head 58 toward the right. A pair of 
spanner wrench collars 69 are adjustably 
mounted on a threaded portion at the right-hand 
end of the piston rod S. The collars 69 are 
arranged to engage the right-hand face of the 
cylinder cover of the cylinder 59 and serve to 
limit the movement of the piston 69 and the 
Wheel head 58 in a direction toward the left 
(Figs. 1, 3 and 4) precisely to locate the grinding 
Wheel 57 for grinding a crankpin 59b (Fig. 1). 
A plurality of normally open limit switches 70, 
f7f and 72 mounted on the Wheel slide 6) are 
arranged in the path of a cam 73 mounted on 
the bracket f 62 (Figs. 3, 4 and 16) and serve in a 
manner to be hereinafter described to stop and 
position the grinding wheel 57 and wheel head 
f58 in the desired and predetermined positions 
for grinding successive crankpins on the crank 
shaft 25 being ground. 
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Grinding wheel drive 

A motor driven mechanism is provided for 
synchronously driving the rotatable grinding 
Wheels 56 and 57 together with their respective 
wheel spindles f35 and 55. The wheel spindles 
35 and 55 are hollow spindles and contain slid 

ably keyed driving shafts 75 and 76. The out 
er ends of the shafts 75 and i 76 are supported 
in anti-friction bearings contained within the 
housings 77 and 78 mounted and clamped to 
the wheel slide 69. The inner ends of the drive 
shafts 75 and 76 are connected by a coupling 
79 so that the driving spindles or shafts 75 and 
f76 may be separated when it is desired to mount 
a grinding wheel on either of the wheel spindles 
35 and 55. An electric motor 3) is mounted 
on an adjustably positioned motor support 8 
which is slidably supported on a portion of the 
Wheel slide 6). A screw 82 and a nut 83 are 
interposed between the bracket mounted on the 
wheel slide 60 (Fig. 2) and the motor support 
8 and serve to facilitate transverse adjustment 

of the electric motor 86 to tension the driving 
V-belts as desired. A motor shaft 84 of the 
electric motor f89 supports a, multi-V-groove pul 
ley 85 which is connected by multiple V-belts 
86 with a multiple V-groove pulley 87 mounted 
on the right-hand end of the drive shaft 76. It 
will be readily apparent from the foregoing dis 
closure that when the electric motor 80 is start 
ed rotating by actuating the push button Switch 
88 on the base 2, a rotary motion Will be trans 

mitted through the pulley 85 driving the V 
belts 86 and pulley 87 to rotate the shaft 76 
which in turn rotates the Wheel spindle 55 and 
the grinding wheel 57. Due to the coupling 79, 
rotation of the Spindle 26 will be transmitted 
through the shaft 75 to impart a rotary motion 
to the wheel spindle 35, Synchronously to rotate 
the grinding wheel 56 With the grinding wheel 57. 

Spark splitting device 
The grinding wheels 56 and 57 together with 

their supporting spindles 35 and 55, respec 
tively, are arranged for an axial adjustment So 
that as the grinding wheels are fed toward a pair 
of crankpins to be ground, the wheels 56 and 57 
may be moved axially to Split the spark or equal 
ize the side grinding on opposite corners of the 
peripheral faces of the grinding wheels. A spin 
dle adjusting mechanism 90 is provided for 
axially moving the spindle 35 and grinding 
Wheel 56 which is controlled by means of a man 
ually operable lever 9. Similarly, a spindle ad 
justing mechanism 92 is provided for axially ad 
justing the spindle E5 and the grinding wheel 
5 which is actuated by a manually operable lever 
93. These spindle adjusting or spark splitting 
mechanisms have not been illustrated in detail in 
the present application since they are not con 
sidered to be a part of the present invention. 
These mechanisms are substantially identical to 
that shown in the prior U. S. patent to Herbert 
A. Silvan, No. 2,151,666 dated March 21, 1939, to 
which reference may be had for details of dis 
closure not contained herein. 

Steady rests 
It is desirable to Support the pair of Spaced 

crankpins being ground during the grinding op 
eration. A pair of Spaced steady rests 94 and 
95 are provided. The steady rests 94 and 95 
are preferably of a hydraulically operated type 
Such as, for example, that shown in the prior U. 
S. patent to Herbert A. Silvan, No. 2,053,878 
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which the control valves 263 and 234 may be 
readily controlled manually. 
The index control valve 263 is arranged to con 

vey fluid under pressure through the pipe 43 into 
the cylinder chamber 44 at the right-hand end 
of the cylinder 39 or through the pipe 65 to 
the cylinder chamber 46 at the left-hand end of 
the cylinder 39. It will be readily apparent from 
the foregoing disclosure that the grinding Wheel 
56 may be indexed in either direction by manipu 
lation of the control knob 28. The direction of 
movement of the control knob 28 determines 
the direction of indexing movement imparted to 
the grinding Wheel 56. 

Similarly, the index control valve 284 is con 
nected by the pipe 63 which controls the pas 
sage of fluid to or from the cylinder chamber 64 
at the right-hand end of the cylinder 59. The 
pipe 65 serves to pass fiuid under pressure to or 
exhaust fluid from the cylinder chamber 66 at 
the left-hand end of the cylinder 59 (Fig. 4). 
The direction of movement of the control knob 
2 will determine the direction of the indexing 
movement imparted to the grinding Wheel 5. 
A valve 289 is connected in an exhaust pipe 23 

to control the exhaust of fluid from the cylinder 
39 passing through the index control valve 283, 
The valve 28) is a piston type valve which is 
normally held in its right-hand end position (Fig. 
4) by means of a compression spring 282. 
the position of the valve 280 shown in Fig. 4, 
fluid exhausting from the index control valve 263 
and cylinder 39 is free to pass unrestricted 
through an exhaust pipe 233 into the reservoir 
97. An electric solenoid 234 is provided for Shift 
ing the valve 28 toward the right, which move 
ment serves to cut off the exhaust of fluid from 
the cylinder 39 and serves when energized to 
stop the longitudinal indexing movement of the 
grinding wheel 56. An adjustable valve 285 is 
provided for controlling the exhaust of fluid from 
the index control valve 233 as desired for the 
indexing rate of travel of the grinding wheel 58. 
Also, adjustable throttle valves 286 and 287 are 
provided for producing a very slow longitudinal 
movement of the grinding wheel 56 when it is 
desired to true the grinding wheel 56. 

Similarly, a valve 29) is provided in a pipe line 
29 which exhausts fluid from the cylinder 59, 
through the index control valve 284. A spring 
292 serves normally to hold the valve 292 in its 
left-hand end position, in which position fluid is 
free to exhaust unrestricted through the pipe 293, 
into the reservoir 92. A solenoid 294 is provided 
for shifting the valve 298 in a direction toward 
the right (Fig. 4), which movement serves to cut 
off the exhaust of fluid through the pipe 29 and 
thereby to stop the longitudinal indexing move 
ment of the grinding wheel 5. An adjustable 
valve 295 in the pipe line 29 serves to facilitate 
regulation of the exhausting fluid from the cylin 
der 159 So that the Speed of the indexing move 
ment thereof may be readily controlled. Adjust 
able throttle valves 296 and 29 (Fig. 4) are pro 
vided to facilitate the control of exhausting fluid 
When the index control Valve 284 is actuated to 
provide a slow longitudinal movement of the 
grinding wheel 5 for a truling operation. 
The index control valves 263 and 26á, as above 

described, are arranged to be independently op 
erated to independently control the longitudinal 
indexing or truling movements of the grinding 
wheels 56 and 57, respectively. It may be desir 
able to provide an interconnection betWeen the 
index control valves 263 and 264 so that the actu 
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7 
ation of either one of the index control valves 
Will simultaneously produce an indexing or tru 
ing control of both the grinding wheels 56 and 57. 
A pipe 30 interconnects the pipe 43 with the 
pipe 63. A pipe 30 interconnects the pipe 45 
With the pipe 65. A valve 302 is provided in 
the pipe line 3) and a valve 303 is provided in 
the pipe line 3. If both of the valves 362 and 
303 are opened, the valve 276 in the pipe 63 
and the valve 277 in the pipe line 65, both ad 
jacent to the index control valve 264, are closed 
to disconnect or render inoperative the index 
control Valve 264. It is apparent that it is neces 
sary to have the valves 276 and 277 to shut off, 
Otherwise fluid will by-pass or exhaust directly 
to the reservoir 97 when the index control valve 
263 is actuated to admit fluid to the cylinders 39 
and 59 to control the simultaneous indexing or 
truling of the grinding wheels 56 and 5. 

Similarly, if it is desired to have the index con 
trol Valve 234 independently control the indexing 
or truling movement of the grinding wheels 58 
and 5, the valves 332 and 363 are opened and 
the valves 226 and 277 remain open. The valve 
352 in the pipe line 43 and the valve 23 in the 
pipe line E5, both adjacent to the index control 
valve 28, are closed to disconnect or render inop 
e’ative the index control valve 263. By closing 
the valves 22 and 23, fluid under pressure will 
not by-pass or exhaust directly into the reser 
Voir 3 à When the index control valve 264 is actu 
ated to admit fiuid to the cylinders 39 and 59 
to Control the simultaneous indexing or truing 
Igovement of the grinding wheels 56 and 57. If 
it is desired ilindependently to control the longi 
tudinal indexing of the wheels 56 and 5, the 
valves 332 and 33 are closed and the valves 272, 
223, 276 and 27 are opened, so as to provide an 
independent indexing or truling control for each 
of the grinding wheels 56 and 57. 

Interlock 

A fluid pressure interlock is provided between 
the grinding wheel longitudinal indexing mecha 
niSri and the Wheel feeding mechanism so that if 
either of the index control valves 263 or 264 is 
m0ved during a grinding wheel feeding operation, 
the wheel slide 6) will be moved to a rearward 
Or in Operative position before a longitudinally 
movable indexing movement may take place. A 
plurality of Small fluid pressure cylinders 305, 306, 
387 and 398 are fixedly mounted or formed in 
tegral with the casing of the main control valve 
39. These cylinders contain pistons 369, 310, 3 
and 32 which are fixedly connected to the cross 
shaped plate 228 which is fixedly mounted to the 
rear end of the Valve stem (f. A pipe 33 is con 
nected between the pipe line 45 and the cylinder 
35. A pipe 3:4 is connected between the pipe 
line 43 and the cylinder 306. A pipe 385 is con 
nected between the pipe line 3, which is con 
nected to the pipe 65, and the cylinder 307. A 
pipe 38 is connected between the pipe line 300, 
Which is connected to the pipe PS3, and the cyl 
inder 333. It Will be readily apparent that if 
either the index control valves 263 or 264 are 
noved from their central or neutral positions to 
pass fluid through any of the pipe 43, E45, 63 
and 65, fluid Will be admitted to one of the cyl 
inders 385, 366, 37 or 38 to cause a rearward 
movement of the Valve stem of of the main 
control valve 99 to admit fluid to move the grind 
ing wheels 56 and 57 to a rearward position. 
The cylinders 305, 36, 307 and 398 being of com 
paratively Small diameter and requiring less 
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power to shift the main control valve 99 than to 
index the massive wheel heads, the feed control 
valve Will be shifted first to move the grinding 
Wheels 56 and 57 to a rearward position before any 
longitudinal indexing movement may be im- 5 
parted to either the wheel 56 or the wheel 57. It 
Will be readily apparent from the foregoing that 
a definite interlock is provided between the lon 
gitudinal indexing movement for the grinding 
Wheels 56 and 57 and the transverse movement O 
thereof. 

By-pass alle interlock 
A further interlock is provided between the 

Wheel feeding and the wheel indexing movements, 
comprising a fluid actuated by-pass valve 320, 15 
As shown in Fig. 5, fluid under pressure passing 
through the pipe 9i to the wheel feed cylinder 
85 also passes through the pipe 29 and a pipe 
32f into an end chamber 322. Fluid within the 
opposite end chamber, similar to the chamber 20 
322, during this movement exhausts through a 
throttle valve 324 and a pipe 325 which connects 
with the pipe 88. The throttle valve 324 serves 
to regulate the speed of movement of the piston 
323 as fluid under pressure is applied to either 25 
end chamber of the by-pass valve 320. In Fig. 
4, if a valve 274 is closed in a pipe 275 shunted 
or by-passed around the by-pass valve 320, and 
the index control valve 263 is moved toward the 
left, fluid under pressure passing through the 30 
pipe f45 passes into a valve chamber 327 in the 
by-pass valve 320 and out through the other Sec 
tion of the pipe 45 which is connected to the 
right-hand end cylinder chamber 46 of the cyl 
inder 39. 35 

Similarly, if the index control valve 264 is 
moved toward the right (Fig. 4) to admit fluid 
through the pipe 65, this fluid passes through a 
valve chamber 329, out through the other section 
of the pipe 64, and into the left-hand end cham- 40 
ber 66 of the cylinder 59. If the by-pass valve 
32) is rendered inoperative, the throttle valve 324 
is closed so that the piston 323, mounted in a 
horizontal position, will remain in the position 
shown in Fig. 4. In this case the operator must 45 
move the grinding wheels 56 and 57 rearwardly 
before they are indexed. 
To shorten the pipe lines between the index 

control valves 263 and 254, the piston 323 of the 
by-pass valve 320 may be locked in the reverse 50 
position to that shown in Fig. 4 by shutting off 
the throttle valve 324 and blocking the exhaust 
of fluid from the end chamber. In this position 
the by-pass valve 320 is inoperative and it is, 
therefore, necessary to open the valve 274 in the 55 
pipe line 275 and a valve 278 in a pipe 279 in or 
der to index the grinding wheels 56 and 57. If 
the by-pass valve 320 is rendered operative, fluid 
must pass through the pipe 325 and valve 324 be 
fore the grinding wheels 56 and 57 may be moved 60 
in either direction. For indexing or truling, the 
adjustment of the throttle valve 324 allows the 
main control valve 99 to be moved to its rearward 
position before indexing takes place. 
When the main control valve is shifted to cause 65 

an infeeding movement of the grinding Wheels, 
fluid under pressure is passed through the pipe 
88 to initiate a forward feeding movement of the 
grinding Wheels. At the same time, fluid under 
pressure passes through the pipe 325 into the end 
chamber to shift the pistOn 323 of the by-pass 
valve 320 to its opposite end position from that 
illustrated in Figs. 4 and 5, which movement 
serves to prevent fluid under pressure from pass- 75 

70 

ing through the by-pass valve 320, thus prevent 
ing a longitudinal indexing movement of either 
of the grinding wheels 56 and 57. 

Electrically controlled stop 
The stop screws | 47 and 57 determine the po 

Sitions of the grinding wheels 56 and 57 for 
grinding the crankpins 58 and 59 (Fig. 1). Simi 
larly, the set of collars 49 and 69 limit and po 
Sition the grinding wheels 55 and 57 as they are 
indexed toward each other to locate the grinding 
Wheels for grinding the crankpins 58b and 59b, 
respectively. In order to locate the grinding 
Wheels for grinding the crankpins 58a and 59a, 
an electrical control mechanism is provided com 
prising a pair of limit switches 335 and 336 which 
are normally open and are mounted on the wheel 
slide 6. A pair of adjustable cams 33 and 338 
are carried by the brackets f42 and 62, respec 
tively. When the grinding wheels 56 and 57 are 
indexed toward each other, as they approach po 
Sitions opposite the crankpins 58a and 59a, the 
cams 337 and 337 which move in the path of the 
actuating plungers of the limit switches 335 and 
336 serve to close the switches, thus energizing 
the Solenoids 284 and 294, respectively, to shift 
the valves 280 and 299, respectively, to cut off 
exhaust of fluid from the cylinders f39 and 59, 
respectively, thus stopping the indexing move 
ment of the Wheel heads 38 and 58 to locate 
the grinding wheels 56 and 57, respectively, in 
positions opposite the crankpins 58a and 59a for 
a grinding operation. 

After the crankpins 58a and 59a have been 
ground and it is desired to again index the grind 
ing wheels 56 and 57 for grinding the next pair 
of pins on the shaft, the indexing movement of 
the grinding Wheels may be initiated by actuat 
ing either the push button Switch 340 or the push 
button SWitch 36. Actuation of either the push 
button 348 or 34 serves to break the circuit, de 
ene'gizing the Solenoids 284 and 294, thus releas 
ing the compression of the springs 282 and 292 to 
return the valves 280 and 290, respectively, to the 
positions illustrated in Fig. 4 so that fluid may 
exhaust from the cylinders 39 and 59, respec 
tively, thereby permitting a further longitudinal 
indexing movement of the grinding wheels 56 
and 5. 
A pair of push button Switches 345 and 346 

are provided for rendering the valves 280 and 290 
and 250 operative or inoperative when desired. 
When it is desired to make valves. 28), 290 and 
25 inoperative, both of the Switches 345 and 346 
are opened. The opening of the push button 
switch 345 serves to break the electric circuit 
through the push button SWitches 340 and 34. 
The opening of the push button Switch 346 breaks 
a circuit rendering the circuits controlling the 
valve 250, by the limit switches 50, 5, 52, 70, 

and 73 inoperative, thus cutting off electric 
current to the Solenoid 252. 
The operation of the improved crankpin grind 

ing machine Will be readily apparent from the 
foregoing disclosure. The push button switches 
88, 236 and 259 are closed to start the grinding 
Wheel driving motor 85), to start the work drive 
motor 40, and to start the fluid pump driving 
motor 26?. A crankshaft 25 is then placed in 
position. With its opposite ends supported in the 
pot chucks 23 and 24, after which the main con 
trol lever 68 is moved forward toward the op 
erator to shift the main control valve 99 to ini 
tiate an infeeding movement of the grinding 
Wheels 56 and 57. The shifting of the main con 
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trol valve 99 first Opens the fluid confined within 
the cylinders 25 and 3 to the exhaust, thus re 
leasing the connpression of the Springs to clamp 
the opposite ends of the crankshaft 25 in posi 
tion on the pot chucks 23 and 24. Fluid next 
passes to the cylinder 85 to initiate the forward 
feeding movement of the grinding wheels 56 and 
5 and at the same time passes through the pipe 
325 to shift the by-pass valve 328 which prevents 
paSSage of fluid to the wheel head indexing cyl 
inders 39 and f 59 during the infeeding move 
ment. After the forward movement of the grind 
ing wheels 5S and 57 has been initiated, the rain 
control valve 99 admits fluid under pressure to 
the steadyrest cylinders 99 and 222 to move the 
steady rest frames 95 and 20, respectively, up 
wardly into an operative position so that the work 
steadying shoes engage and steady the crankpiris 
58 and 59 during a grinding Operation. 
After the crankpins 58 and 59 have been 

ground to the desired and predetermined size, 
the control lever 38 is moved rearwardly to stop 
the rotation of the work, to cause a rearward 
In Ovennent of the grinding wheels 5 and 5, and 
also to unclamp the pot chucks 23 and 24 so that 
the crankshaft 25 may be rotarily indexed to pre 
sent, the crankpins 5 a. and 59G with their axes 
in alignment with the axes of rotation of the pot 
chucks 23 and 23. During the rearward shifting 
movement of the main control valve 99, fuid 
under pressure is admitted through the pipe 32 
to shift the interlock valve 328 into the position 
shown in Fig. 5. In this position of the valve 320, 
fluid may pass therethrough to the wheel head 
indexing cylinders í 39 and !59, respectively. 
The index control valves 283 and 264 may then 

be actuated to pass fuid under pressure to the 
wheel head indexing cylinders 39 and 59, re 
spectively, to shift the grinding wheels 56 and 5 
relatively toward each other into alignment With 
the crankpins 58a and 59a, respectively. As pre 
viously explained, the index control valves 283 
and 264 may be operated independently of each 
other independently to control the indexing 
movement of the wheel heads 33 and 58, re 
spectively, or, if desired, the index control valves 
283 and 254 may be connected So that actuation 
of either serves simultaneously to control the ad 
mission of fluid to both of the wheel head index 
ing cylinders 39 and 569. 
The grinding wheels 56 and 5 are stopped in 

operative positions aligned with the crankpins 
58q, and Sct, by mineans of the camS 33 and 333 
which close the limit switches 335 and 338, re 
spectively. The closing of the limit switches 335 
and 336 serves to energize the solenoids 28, and 
284, respectively, to close the valves 289 and 295), 
respectively. The closing of the valves 280 and 
29 cuts off exhaust of fluid from the index cyl 
inders 39 and 59, respectively, to stop the longi 
tudinal indexing movement of the wheel heads 
f38 and 58, respectively. The control lever 93 
may then be moved forward to initiate a forward 
feeding movement of the grinding wheels 55 and 
5. 
as in the grinding of the crankpins 58 and 59. 
The forward movement of the control lever 38 
serves, as above explained, to clamp the crank 
shaft 25 in position to initiate a forward feeding 
movement of the grinding wheels 53 and 5 to 
shift the by-pass valve 32) to move the steady 
restS 94 and 95 to an operative position. 
During the forward feeding movement of the 

grinding wheels 56 and 57, as the grinding wheels 
approach the crankpins, the spark splitting de 

The Cycle of events in this case is the Same 
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9 
vices actuated by the control levers 9 and S3 
are actuated to split the Spark or equalize the 
side grinding on the corners of the grinding 
Wheels 53 and 5. The Spark splitting control 
levers 9 and 93 serve, as above explained, to 
cause an end Wise positioning movement to the 
grinding wheel spindles 35 and 55 which Sup 
port the grinding wheels 56 and 57 and serve to 
facilitate a manual positioning of the grinding 
Sheals so that each corner of the grinding Wheels 
grinds equally on the opposite cheeks adjacent 
to the crginkpin. After the crankpins 58a and 
5a, have been ground to the predetermined size, 
the Control leyer $8 is moved rearWardly and 
tiis push blatton switches 330 and 34 are actuat 
ed to break the circuits to deenergize the sole 
infids 83 and 234 so that the valves 28 and 29) 
return to the position shown in Fig. 4. This 
is ovement Serves to position the valves 28 and 
29 so that a longitudinal indexing movement of 
the wheel heads 38 and 33 may be readily 
effected. 
The Wheel heads 38 and 58 nay then be in 

d?xed longitudinally toward each other into op 
erative pcsitions so that the grinding wheels 56 
and 5 are positioned in operative relationship 
With the crankpins 58b and 59b. The control 
lever 33 may then be shifted forward again so 
that the parts Operate in the manner previously 
described to grind the crankpins 53b and 525 
to the desired and predetermined size. 
After the crankpins 53b and 59b have been 

ground, the control lever 8 is again moved rear 
Wardly to move the grinding wheels 56 and 57 to 
a rearward or inoperative position. This move 
Iilent of the control lever 8 serves to release 
the crankshaft 25 so that it may be readily re 
ii)Oved from the pot chucks 23 and 24 and a new 
Crankshaft to be ground inserted thereinstead. 

It Will be readily apparent from the foregoing 
disclosure that on the second crankshaft to be 
ground, the grinding wheels 56 and 5 may re 
main in positions to first grind the crankpins 
53b and 59b, after which they may be indexed 
away from each other to grind crankpins 58a. 
and 53a, and lastly indexed to grind crankpins 
58 and 53. This arrangement prevents undue 
loSS of time in indexing the grinding wheels 56 
and 5 from one end of their indexing stroke to 
the other before initiating a grinding operation 
on the next crankshaft. 

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 embodi 
ments may be made of the above invention and 
as many changes might be made in the embodi 
ment above set forth, it is to be understood that 
all matter hereinbefore set forth or shown in the 
accompanying drawings is to be interpreted as 
illustrative and not in a limiting sense. 
I claim: 
1. In a crankshaft grinding machine having a 

base, a rotatable Work Support including a pair 
of Spaced aligned work heads on said base, a 
tranSversely novable grinding Wheel slide on Said 
base, a pair of Spaced aligned longitundinally 
movable wheel heads on said slide, a rotatable 
grinding wheel on each of said heads, a Wheel 
feeding mechanism to feed said slide transversely 
simultaneously to move said grinding Wheels 
into operative grinding engagement with a pair 
of spaced aligned crankpins to be ground, and 
means on said slide to index said grinding Wheel 
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heads longitudinally relative to said slide and 
Successively into alignment with successive pairs 
of pins on a crankshaft. 

2. In a crankpin grinding machine having a 
base, a rotatable work Support including a pair 
of spaced aligned work heads on said base, a 
transversely movable wheel slide on said base, a 
pair of Spaced longitudinally movable aligned 
grinding wheel heads on said wheel slide, a 
rotatable grinding wheel on each of said heads, 
means including a fluid preSSure piston and 
cylinder to feed said wheel slide transversely 
relative to the base simultaneously to grind a 
pair of Spaced aligned crankpins on a crank 
shaft, means including an independent piston 
and cylinder interposed between each of said 
Wheel heads and said wheel slide independently 
to index said grinding wheel heads longitudi 
nally relative to the wheel side Successively into 
alignment with pairs of aligned crankpins on a 
crankshaft. 

3. In a crankshaft grinding machine having a 
base, a rotatable work Support including a pair 
of Spaced aligned Work heads on said base, a 
transversely movable grinding wheel slide on said 
base, a pair of spaced aligned longitudinally mov 
able work heads on Said slide, a rotatable grind 
ing wheel on each of said heads, a fluid pressure 
feeding mechanism for Said slide including a 
piston and cylinder interposed between said slide 
and base to produce a simultaneous feeding 
movement of the Wheels either toward or from 
Said Work Support, a control valve therefor, a 
fluid pressure indexing mechanism for each of 
said Wheel heads including a piston and cylinder 
interposed between each of the Wheel heads and 
the slide, and a valve mechanism to control the 
admission of fluid under pressure simultaneously 
to index Said grinding Wheel longitudinally rela 
tive to said slide Successively to position said 
grinding wheels in operative relation with pairs 
of aligned crankpins on a crankshaft to be 
ground. 

4. In a grinding machine as claimed in claim 3, 
the combination. With the parts and features 
therein Specified, in which said valve mechanism 
comprises an independent, manually operable 
control valve for each of the grinding wheel in 
dexing cylinders, and fluid pressure connections 
between said control valves whereby said control 
valves may be operated either independently or 
Simultaneously. 

5. In a crankshaft grinding machine as 
claimed in claim 3, the combination with the 
parts and features therein Specified, of an in- i. 
dependent manually operable valve for each of 
the grinding wheel indexing cylinders, and fluid 
pressure connections between Said control valves 
and indexing cylinders whereby said valve may 
independently control the longitudinal indexing 
movement of the grinding wheels or whereby 
either of said valves may control the simultane 
ous longitudinal indexing movement of both of 
Said grinding wheels. 

6. In a crankshaft grinding machine as 
claimed in claim 2, the combination with the 
parts and features therein Specified, of a plural 
ity of adjustable stops to determine the opposite 
end positions of each of said wheel heads to 
locate the grinding wheels relative to the crank 
pins to be ground, and electrically actuated 
means to stop the longitudinal indexing move 
ment of both of said grinding wheel heads when 
the grinding wheels move to an intermediate 
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tive position successively to grind pairs of aligned 
Crankpins on a crankshaft. 

7. In a crankshaft grinding machine as 
claimed in claim 2, the combination with the 
parts and features therein specified, of a nor 
mally open shut-off valve in the exhaust pipe line 
from each of the grinding wheel head indexing 
Cylinders, an independent solenoid to actuate 
each of said valves, and a pair of spaced nor 
mally open SWitches each of which is connected 
to One of said solenoids and a detent on each of 
Said grinding wheel heads which is arranged to 
actuate said limit switches to energize said sole 
noid, So as to stop the longitudinal indexing 
movement of the grinding wheel heads when the 
grinding wheels are in operative position relative 
to the crankpins on a crankshaft. 

8. In a crankshaft grinding machine as 
claimed in claim 2, the combination with the 
parts and features therein Specified, of a main 
control valve for said slide cylinder and an elec 
trically controlled fluid pressure interlocking 
mechanism including a valve which is arranged 
to render said main control valve inoperative so 
that a wheel feeding movement cannot be initi 
ated until both of the grinding wheels are in 
dexed longitudinally into corresponding positions 
relative to the crankpins to be ground. 

9. In a crankpin grinding machine as claimed 
in claim 2, the combination with the parts and 
features therein specified, of a pair of spaced 
hydraulically operated steady rests to support 
Spaced aligned crankpins during a grinding op 
eration, a fluid pressure cylinder to move said 
steady rests to and from an operative position, 
a manually Operable control valve which is ar 
ranged to control the admission to and exhaust 
of fluid from the Wheel slide and steady rest cyl 
inders, and an interlock valve which is arranged 
normally to admit fluid under pressure to an 
end chamber in said main control valve to hold 
it in a rear Ward position so as to hold the grind 
ing Wheel slide and the steadyrests in inoperative 
positions during the longitudinal indexing move 
ment of the grinding wheel head. 

10. In a crankpin grinding machine as claimed 
in claim 2, the combination with the parts and 
features therein Specified, of a manually operable 
control valve to control the admission to and 
exhaust of fluid under pressure from the wheel 
slide cylinder, an end chamber in said control 
Valve, an interlock valve which is arranged nor 
mally to admit fluid under pressure to said end 
chamber to move and maintain the control valve 
in a rear Ward position to move and hold the 
Wheel slide in a rearward or inoperative position 
during the longitudinal indexing movement of 
the grinding wheel, a solenoid to shift said inter 
lock Valve, and means including a limit switch 
and actuating detent interposed between the 
wheel slide and each of said wheel heads where 
by Said Solenoid is energized when the wheel 
heads have been indexed to predetermined oper 
ative positions relative to the crankshaft to be 
ground SO as to shift the interlock valve, thus 
rendering the main control valve operative to 
initiate an infeeding movement of the grinding 
Wheels. 

11. In a crankpin grinding machine as claimed 
in claim 2, the combination with the parts and 
features therein Specified, of a manually oper 
able control valve to control the admission to 
and exhaust of fluid under pressure from the 
Wheel slide cylinder, an end chamber in said 

position to locate the grinding wheels in opera- 75 control valve, an interlock valve which is ar 
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ranged normally to adrait fluid under pressure 
to said end chamber to move and maintain the 
control valve in a rearward position to move 
and hold the wheel slide in a rearward Ol' in 
operative position during the longitudinal index 
ing movement of the grinding Wheel, a Solenoid 
to shift said interlock valve, and a limit switch 
and actuating detent therefor interposed be 
tween each of the wheel heads and the wheel 
slide, said limit SWitches being connected in series 
and connected with said solenoid. So that when 
both of the wheel heads have been indexed to 
predetermined operative positions, the Solenoid 
may be energized to shift the interlock valve so 
as to exhaust fluid from the end chamber, thus 
rendering the manually operable main control 
valve operative to initiate a grinding infeed of 
the grinding Wheels. 

12. In a crankshaft grinding machine as 
claimed in claim 2, the combination With the 
parts and features therein Specified, of a main 
control valve for said slide cylinder, an interlock 
valve to control the admission of fluid under 
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pressure to an end chamber of the main control 
valve, a spring normally to maintain said inter 
lock valve in a position to admit fluid to main 
tain the main control valve in a rear Ward posi 
tion so as to hold the wheel slide in a rearward 
or inoperative position, a solenoid to shift Said 
interlock valve, a plurality of pairs of normally 
closed limit switches arranged in two sets, each 
of said pairs of Switches being connected in series 
with said solenoid, said SWitches of each set be 
ing arranged in line and spaced from each other 
in accordance with the spacing of the crankpins 
to be ground, and means including a detent on 
each of said wheel heads for engaging and actu 
ating successive pairs of Switches when the 
grinding wheels are in predetermined indexed 
positions relative to the crankpins to be ground 
So as to energize said Solenoid to shift the inter 
lock valve so that fluid may exhaust from said 
end chamber, thus rendering said main control 
valve operative to facilitate effecting an infeed 
of the grinding wheels. 

FRANKLIN E. JOHNSON. 


