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This application is a division in part of the co 
pending application of Amos P. Steiner, Paul 
Stoner, and Charles P. Harrison for crank 
grinding machines, Serial No. 126,583, filed Au 
gust 2, 1926, and is directed to the method of 
grinding crank shafts. 
An object of the invention is to provide a 

method for grinding crank shafts in which all 
the pins on a shaft may be ground on one ma 
chine without changing the set-up, or arrange 
ment of the fixtures. 

In grinding crank shafts as heretofore prac 
ticed it was necessary to have a separate machine 
for each pair of pins, each machine was set-up 
to grind a certain pair of pins and could not be 
used for any other set Without shifting the Work 
rest around. In grinding crank shafts in large 
quantities, such as is necessary in modern mass 
production, such methods were costly and slow. 
By moving the Work rest from the Work table 
Where it has been heretofore placed and mount 
ing it So that it will always be in grinding posi 
tion, i. e. always in the plane of rotation of the 
grinding wheel, a set-up is provided which does 
not need to be changed at all so that all the 
pins on a shaft may be ground on a single ma 
chine. This results in a great saving in the 
handling of the Work as well as providing a great 
Saving in the number of machines as heretofore 
required. 
My method consists in moving the Work cara 

riage So as to bring the pins into position be 
tween the wheel and a work rest. The work 
rest and the wheel are moved against the pin. 
which is in position; the pin is ground and the 
Work rest and the wheel are returned to inopera 
tive position so that the carriage may be moved 
between the Work rest and the wheel to bring 
another pin on the crank shaft in the same 
plane into grinding position before the wheel. 
When all the pins in a single plane have been 
ground the work rest and the grinding wheel are 
Withdrawn and the crank is indexed so as to 
bring another pair of pins in position to be 
ground. The crank shaft is held in chucks and 
is gripped at a point eccentric with respect to its 
axis of rotation so that the crank always rotates 
around an axis which is the axis of the pin 
Which is being ground. Each pair of pins is 
ground and the shaft rotated to bring the adja 
cent pair to position until all of the pins are 
ground. After grinding each pin the work rest 
and the grinding Wheel are each. Withdrawn to 
permit the Work carriage freely to pass between 
the grinding Wheel and the Work rest; the Work 

rest being positioned in the plane of the grind 
ing wheel is always in position to hold a pin 
when the pin has been brought to grinding 
position. 
The drawing is a diagrammatic illustration of 

the various positions of the grinding wheel, the 
crank, shaft and its pins and the back rest. 

Referring to the drawing which is made a part 
hereof, and on which similar reference charac 
ters indicate similar parts, 

Figure 1 shows a conventional grinding wheel 
and a crank shaft with pin 1 or 6 in grinding 
position, 

Figure 1A is a plan view showing the grinding 
wheel and work rest in position to grind pin No. 
1 on a crank shaft, 
Figure 1B is a plan view showing the wheel 

and the Work rest Withdrawn to allow the Crank 
shaft to be moved to bring pin No. 6 into grind 
ing position, 

Figure 1C shows the grinding wheel, the Work 
rest and the crank shaft in position to grind 
pin No. 6 on the crank shaft, 

Figure 2 is a view in elevation of the grind 
ing wheel and the crank shaft showing pin 
No. 2 or 5 in position to be ground, 
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Figure 2A shows the grinding wheel and Work 
rest withdrawn to permit a crank shaft to be 
moved to position at which pin No. 2 may be 
ground, 

Figure 2B shows the grinding wheel and back 
rest in position to grind pin No. 2, 

Figure 2C shows the grinding wheel and the 
back rest withdrawn from pin 2 to permit trav 
ersal of the work carriage. 

Figure 2D shows a grinding wheel and Work 
rest in position to grind pin No. 5, 

Figure 3 is an end elevation of the grinding 
wheel and crank shaft so as to show the rela 
tive positions of the grinding wheel and the 
crank shaft when grinding either pin No. 3 or 
No. 4, 

Figure 3A Shows the grinding Wheel and the 
back rest withdrawn to permit traversal of 
the crank shaft to bring pin No. 3 in position 
to be ground, 

Figure 3B shows the grinding wheel and back 
rest in position to grind pin No. 3, 

Figure 3C shows the grinding wheel and back 
rest withdrawn to permit traversal of the crank 
shaft to position the grind pin. No. 4. 

Figure 3D shows the grinding Wheel and 
back rest in position to grind pin No. 4, and 

Figure 3E shows the grinding wheel and parts 
withdrawn to permit the crank shaft to be With 
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drawn after all of the pins have been ground. 
According to my method a crank shaft 10 is 

placed in the machine with one set of pins con 
Sisting of pins 1 and 6 on center, i. e. these pins 
are to lie in the axis of rotation of the crank 
Shaft, the bearing ends 11 and 12 of the shaft 
are clamped off center by suitable clamping fix 
tures in the work chuck so that the work will 
always rotate about the pins which are being, 
ground. r 

A grinding wheel 13 is mounted so as to 
move into and out of grinding position to grind 
the work and a work rest 14 is movable to 
Ward and from the work to hold the Work. 
against the grinding wheel. 
AS SOOn as a pin is ground to size the work 

rest and the grinding wheel are retracted and 
the work is traversed between them to bring 
the other pin in the same plane into position 
after which the grinding operation is repeated. 
The long arrows 15 indicate the direction in 

which the work carriage and the crank shaft 
are about to move. The short arrows 16 and 17 
indicate the directions in which the grinding 
wheel and the work rest respectively have just 
moved. 

It will be obvious to those skilled in the art 
that various changes may be made in my device 
without departing from the spirit of the inven 
tion and therefore I do not limit myself to what 
is shown in the drawing and described in the 
specification, but only as indicated in the ap 
pended claims. 

Having thus fully described my said invention, 
what I claim as new and desire to secure by 
Letters Patent, is: 

1. The method of grinding the pins of mul 
tiple throw crank shafts which consists in grind 
ing first the pin or pins in a given plane, rotat 
ing the shaft to bring other pin or pins into 
the axis of rotation of said pins, grinding the 
pin or pins while Supporting said shaft against 
the thrust of the grinding action, withdrawing 
the Support and the grinder sufficiently far from 
the shaft to permit free indexing of the shaft 
from the position for grinding one pin to the 
position for grinding another pin, all of the 
grinding being performed while maintaining a 
given grinding set-up of the machine, substan 
tially as set forth. 

2. The method of grinding the pins of mull 
tiple throw crank shafts in a single machine 
which consists in grinding first the pin or pins 
in a given plane, rotating the shaft to bring 
other pin or pins into the axis of rotation of said. 
pins, grinding the pin or pins while supporting 
Said shaft against the thrust of the grinding 
action, withdrawing the support and the grinder 
Sufficiently far from the shaft to permit free 

1,925,911 
indexing of the shaft from the position for 
grinding one pin to the position for grinding 
another pin, all of the grinding being performed 
while maintaining a given grinding set-up of 
the machine, substantially as set forth. 

3. The method of grinding the pins of crank 
shafts which consists in first grinding all pins 
which are in axial alignment with each other, 
rotating the shaft through a partial revolution 
to bring another set of axially aligned pins into 
grinding relation with the grinding wheel, grind 
ing this set of pins and then rotating the shaft 
to bring other sets of axially aligned pins into 
grinding relation with the grinding wheel and 
grinding them, grinding of all of said pins being 
accomplished whiie maintaining a given grind 
ing set-up of. the machine, substantially as set 
forth. 

4. The method of grinding the pins of crank 
shafts in a machine having a grinding wheel 
which comprises grinding one set of pins, rotat 
ing the shaft to another set of such pins and 
grinding them and continuing the rotation and 
the grinding of the several sets of pins, index 
ing the shaft axially between cach grinding 
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Operation and withdrawing the back rest be 
tween each grinding operation sufficiently far 
to permit free rotation and free axial indexing 
of the shaft while maintaining the original 
grinding set-up of the machine, substantially 
as set forth. 

5. The method of operating a grinding ma 
chine having a back-rest and a grinding wheel 
for grinding the pins of crankshafts which con 
sists in grinding all of the pins in a given plane, 
rotating the shaft to bring a set of pins in an 
other plane in correct rotary position for grind 
ing them, grinding these pins, successively rotat 
ing the shaft to bring other sets of pins into 
grinding position and successively grinding 
them, withdrawing the back-rest a distance suf 
ficient to permit free rotary and axial indexing 
of the shaft, grinding of the entire shaft being 
effected while maintaining a given grinding set 
up of the machine whereby all of the pins on a 
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crankshaft may be ground by a single machine, 
Substantially as set forth. 

6. The method of grinding the pins of a crank 
shaft which lie in different planes which con 
sists in mounting the crank shaft between a 
grinding wheel and a steady rest work support, 
rotating the shaft about the axis of the por 
tion to be ground in contact with a revolving 
grinding wheel, withdrawing the wheel and 
work Support to inoperative position and causing 
said crank shaft to move between the wheel and 
the Support to bring another pin into grinding 
position, Substantially as set forth. 

AMOS P. STENER, 
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