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UNITED STATES PATENT OFFICE 
2,424,448 

GR NONG MACHINE 

Ralph D. Gardner and Joseph Bohm, Beloit, Wis., 
assignors to Gardner Machine Company, South 
Beloit, Ill., a corporation of Illinois 

Application August 6, 1943, Serial No. 497,654 
(CI. 51-11) 15 Claims. 

The invention relates generally to machine 
tools and more particularly to a grinding machine. 
The general object of the invention is to pro 

Wide a grinding machine of the type having a 
pair of grinding wheels in spaced face-to-face 
relation between which workpieces are adapted 
to be ground, the machine having a novel struc 
ture for supporting the wheels whereby the wheels 
may be readily moved toward and from each other 
for adjustment to suit different types of Work 
pieces and for gaining access to the Wheels for 
dressing or replacing them, and the machine also 
having novel feed mechanism for feeding the 
wheels toward each other in very small and ac 
curate increments. 
Another object is to provide a grinding ma 

chine of the above-mentioned type having a feed 
mechanism for moving the grinding Wheels to 
ward each other in Small and accurate in Cre 
ments, which mechanism is provided with con 
trols which may be readily located at any con 
venient place on the machine, thereby permit 
ting the controls for both grinding wheels to be 
located adjacent each other and at such a place 
in the machine where the operator is required 
to stand to perform some other duty such as cCn 
trolling the feed of work to the machine. 
A further object is to provide a control means 

for the feed mechanism referred to in the pre 
ceding object, comprising a pair of levers located 
side-by-side so that they may be readily oper 
ated in unison or separately, the feed mechanism 
for each head responding exactly to the extent 
of movement imparted to the lever therefor. 

It is also an object to provide a feed mecha 
nism for a grinding wheel of a machine of the 
above-mentioned type, which permits feeding the 
grinding wheel in increments limited as to the 
maximum size of each increment, but which per 
mits increments of any size less than the maxi 

l 
Still another object is to provide a grinding 

machine of the foregoing type having a feed 
mechanism controlled by hand actuated means, 
in which the maximum increment of feed Inay 
be readily adjusted, and in which reverse move 
ment of the grinding wheel may be accomplished 
without the necessity of first releasing any part 
of the feed mechanism. 
A still further object is to provide a feed mech 

anism for a grinding wheel in a grinding ma 
chine of the foregoing type, in which the feed 
ing movement imparted to the head supporting 
the grinding wheel acts in a line parallel to and 
not greatly spaced from the axis of the grind 
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ing wheel, without any components of force trans 
Verse to Such line. 

It is another object to provide a grinding ma 
chine of the foregoing type in which each grind 
ing wheel is supported by a head movable hori 
zontally on a carriage to provide small incre 
ments of feed and readily movable in the oppo 
site direction to position the wheel for dressing; 
in which the carriage is of two-part construction 
permitting pivotal adjustment both in horizontal 
and Vertical planes; and in which the carriage is 
mounted on the base of the machine for hori 
Zontal movement to permit the wheels to be Wide 
ly spaced, as in the case of replacing the wheels, 
the motor drive for the spindle of the grinding 
Wheel being carried on the carriage rather than 
on the head. 

It is also an object to provide a grinding ma 
chine of the foregoing type in which the grind 
ing wheels are located within a guard structure 
of three-part construction, one part being fixed 
to the base of the machine, each carriage carry 
ing a second part, and each head carrying a third 
part, the various parts being telescopically mov 
able one inside of the other so that the guard 
structure provides a complete closure for all po 
sitions of adjustment. 
Other objects and advantages will become ap 

parent from the following description taken in 
connection with the accompanying drawings, in 
Which: 

Figure 1 is a perspective view of a grinding ma 
chine embodying the features of the invention. 

Fig. 2 is a fragmentary vertical sectional view 
taken in a plane including the axis of one of 
the grinding Wheel spindles. - 

Fig. 3 is a fragmentary sectional view taken 
on the line 3-3 of Fig. 2. 

Fig. 4 is a vertical sectional view taken on the 
line 4-4 of Fig. 3. 

Fig. 5 is a horizontal sectional view taken on 
the line 5-5 of Fig. 4. 

Fig. 6 is a horizontal sectional view taken on 
the line 6-6 of Fig. 4. 

Fig. 7 is an elevational view of the manual 
feed control means. 

Fig. 8 is a vertical Sectional view taken on the 
line 8-8. Of Fig. 7. 

Fig. 9 is a fragmentary and elevational view 
of the right-hand end of the machine as shown 
in Fig. 2. 

Fig. 10 is a horizontal sectional view taken on 
the line O-O of Fig. 2. 
A grinding machine embodying the features of 

the invention comprises a rigid base 20, The 
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base is of generally elongated form from left 
to right and has mounted on the respective ends 
thereof structure to support a pair of grinding 
wheels 2 positioned on generally horizontal axes 
in face-to-face relation. At the center of the 
machine in the front thereof is located structure, 
indicated at 22, for feeding the work to the ma 
chine, while in the center of the machine Over 
lying the base 29 is a guard structure, indicated 
generally at 23, for confining the dust and grit 
created by the grinding operation and support () 

ing a wheel dressing device, indicated generally - 
at 24. 
A grinding machine of this type is adapted to 

simultaneously grind opposite faces of Workpieces 
Each grind fed between the grinding wheels 2. 

ing wheel is mounted on a horizontal - Spindle 
whereby it is rotatably driven, and Various ad 
justments and feeding means are provided to po 
sition the wheels relative to each other to per 
form the desired work. For this purpose each 
wheel is supported by structure which provides 
for readily moving the wheel to its approximate 
grinding position and to bring it from its grind 
ing position to a position where it may be readily 
replaced after it has been worn down. Each 
wheel is also movable in the same direction by 
a highly accurate feed mechanism adapted to 
move the wheel in relatively small increments so 
that the Workpieces may be ground to accurate 
dimensions, Further, the wheel supporting struc 
ture is provided With adjustments which permit 
the wheel to be tilted slightly out of a vertical 
plane about a horizontal axis extending trans 
versely to the spindle, as well as about a vertical 
axis. Thus the grinding faces of the wheels may 
be held in parallel vertical planes or may be 
tilted horizontally, or vertically, or a combina 
tion of both tilting adjustments. Since the grind 
ing faces of the wheels have to be dressed fre 
quently, the support for the wheels is so con 
structed that they may be readily separated suf 
ficiently to permit the dresser to extend into the 
space between the wheels, and in the present 
structure, such separation is accomplished 
through utilization of a portion of the accurate 
feed mechanism. 
The feeding movement of the grinding wheels 

in small accurate increments is usually effected 
during production operation of the machine. 
Therefore it is desirable that such feeding mech 
anism may readily be operated by the operator 
who supervises the feeding of work to the ma 
Chine. Since both Wheels are usually simulta 
neously fed toward each other in such increments, 
it is obviously desirable that the controls for 
Such feeding mechanisms be placed adjacent each 
other as Well as at a convenient location for the 
operator when he is supervising the feeding of 
workpieces to the machine. With a machine of 
this size, considerable time Would be lost if the 
operator had to walk to one end of the machine 
to move one wheel the desired amount, and then 
have to Walk to the other end of the machine to 
move the other wheel the desired amount. 
The feeding mechanism for effecting such in 

crements of feed comprises generally a pawl and 
ratchet device in which the pawl and ratchet, pref 
erably have a frictional driving engagement. The 
pawl is adapted to be actuated by - a hydraulic 
actuator which is operated in one direction by 
pressure fluid, and which is spring pressed in the 
opposite direction. The pressure fluid is sup 
plied to the actuator by a pump- having a closed 
connection. With the actuator so that the de 
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4. 
livery of the pump effects a predetermined move 
ment of the actuator and a consequent prede 
termined feeding increment. The pump is adapt 
ed to be manually operated and since the closed 
connection between the pump and the actuator 
constitutes a pipe and a flexible hose, the pump 
may be located at any place on the machine to 
suit the convenience of the operator. Since both 
grinding wheels are usually fed toward each other 
simultaneously, the pumps for the respective feed 
ing mechanisms are located side-by-side and are 
provided with hand levers which may be oper 
ated in unison or separately. These punps are 
preferably placed on the work feeding structure 
so as to be conveniently located for the opera 
tor. 
The guard structure 23 is of generally box-like 

form and has round openings in its ends suffi 
ciently large to permit the grinding wheels to pass 
therethrough so that they may be readily re 
placed when necessary. The guard structure also 
comprises parts movable with the wheel support 
ing structures so that the grinding area, is com 
pletely enclosed and none of the dust and grit can 
escape to the outside where it might collect on 
other parts of the machine and cause considera 
ble damage. 
As shown in the drawings, each grinding wheel 

2 is mounted on a supporting wheel 25 (see Fig. 
2) which is bolted to a flanged member 26 rigidly 
secured to a horizontal spindle 27. The spindle 
2 is rotatably supported by a head 28 with the 
spindle extending beyond the head at both ends. 
The head 28 is provided with a pair of laterally 
xtending ways 30 (see Fig. 3) which are located 

in a horizontal plane spaced only a short distance 
below the Spindle axis and located at rather 
Widely spaced points on either side of said axis. 
The ways 3 are carried on longitudinally extend 
ing ball bearings 3 which are in turn supported 
by ways 32 provided on a carriage, indicated gen 
erally at 33. The ball bearings 3 thus support 
the head for movement axially of the spindle 27. 
To hold the head 28 against lateral movement, 
the ways 30 are provided with angularly posi 
tioned surfaces 34, one of which slides against a 
similar surface formed on the carriage 3 and the 
other of which slides against a bar 35 rigidly se 
cured to the carriage 33 by means of Screws 36. 
The bar 35 is adjustably secured in the carriage 
33 by the screws 36 so that lateral play between 
the head and carriage may be readily taken up. 
For this purpose the screws 36 extend through 
slightly elongated slots 37 in the bar 35, and lat 
erally extending screws 38 in the carriage 33 hold 
the bar 35 in close contact with the coacting sur 
face 34 on the head 28. 
As hereinbefore mentioned, the head 28 is 

adapted to be moved horizontally on the ball 
bearings 3 by feeding mechanism capable of 
feeding the head in very small and accurate in 
crements. Such feeding mechanism acts on the 
head in a line parallel to the spindle axis and 
not greatly Spaced therefrom. The force ex 
erted on the head to move it by such feeding 
mechanism is so applied to the head that it has 
no Wertical components. Which might tend to cause 
a slight divergence from a straight axial move 
ment for the head. To this end the head is pro 
vided With a lug 40 (see Figs, 2 and 3) which ex 
tends downwardly into the carriage 33 which for 
this purpose is made hollow. The feeding mech 
anism exerts its force on the lug 40 to move the 
head, and includes a longitudinally movable screw 

controlling the movement of the head toward 
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the work and a weight-actuated means holding 
the lug in abutment with the screw 4. To insure 
that the screw 4 exerts a force which is parallel 
to the spindle without any component transverse 
thereto, abutting anvils are provided in the lug 
4 and the adjacent end of the screw 4, one of 
which anvils is preferably provided With a flat 
surface While the other is provided With a conWeX 
surface. Thus, as shown in Fig. 2, there is an 
anvil 42 mounted in the lug 40 which is provided 
with a convex surface, while a coacting anvil 43 
in the adjacent end of the screw is provided with 
a flat surface. 
The weight-actuated means for holding the lug 

40 in abutment with the screw 4f comprises in the 
present instance a cross shaft 44 journaled at both 
ends in the carriage 33. Fixed on the shaft in 
termediate its ends is a lever 45 (see Fig. 2) car 
rying a block 46 pivotally mounted on the free 
end of the lever. The block 46 is located in a 
slot 47 in the lug 4 arid is free to move vertically 
Within such slot to compensate for the curvilinear 
movement of the lever 45, but is confined against 
lateral movement relative to the slot by the sides 
thereof. The cross shaft 44 extends externally 
of the carriage at the rear of the machine and On 
its outer end has fixed thereto a member 48 pro 
vided with oppositely extending bosses 49 (see 
Figs, 2, 3 and 9). 
Also mounted on the end of the cross shaft 44 

is a lever 5 provided at its free end with means 
for supporting a plurality of removable weights 
5. The lever 50 is rotatable relative to the shaft 
44 and is provided with a projection 52 adapted 
to bear against one or the other of the bosses 49 
to rotate the shaft and thus urge the head in one 
direction or the other. When the lever 50 ex 
tends toward the center of the machine from the 
cross shaft, 44, as shown in the drawings, the 
Weights 5 tend to hold the lug 40 in abutment 
With the screw 4. Longitudinal movement of the 
screw 4 thus controls movement of the grinding 
Wheel toward the work. 
The grinding wheels frequently require dress 

ing so that the faces thereof provide good cut 
ting surfaces. If the grinding wheels are rela 
tively close together when operating on the Work, 
they must be moved farther apart for dressing 
in order to permit the dresser to enter the space 
between the wheels. Because of the frequency 
of such dressing, it is desirable to be able to move 
the wheels away from each other in an easy 
manner. With the present construction, Such 
movement is readily accomplished merely by 
throwing the lever 50 over to the other side so 
that it extends toward the end of the machine 
from the cross shaft 44. In such position the 
projection 52 will contact the opposite lug 49 and 
tend to turn the lever 45 in such direction as to 
move the head outwardly or toward the end of 
the machine. After the dressing operation, the 
lever may then be swung back to its original po 
sition extending toward the center of the ma 
chine, and the wheels properly adjusted by the 
feeding mechanism including the screw 4. 
As mentioned above, the feeding mechanism is 

utilized for imparting movement to the head 28 
in small and accurate increments. For originally 
setting the head for the Work, it is desirable that 
the head be capable of being moved by larger 
increments in a quick manner so that it may be 
roughly positioned for a given piece of Work with 
out utilizing the feeding mechanism which in 
cludes the screw 4. To provide for such ap 
proximate positioning of the head, the carriage 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

6 
33 is movable longitudinally of the spindle on the 
base 20. During such longitudinal movement, 
the carriage 33 and base 20 are held in alline 
ment by a key in the form of a bar 53 (see Figs, 
2, 3, and 9) positioned in slots formed both in 
the carriage 33 and the base 20. Movement of 
the carriage. 33 relative to the base is effected by 
a hand-operated screw and nut. The screw, in 
dicated at 54, is rotatably carried by a hanger 55 
bolted on the end face of the carriage 33. On 
the Outer end of the Screw is a handwheel 56 
for rotating it. The screw 54 extends inwardly 
into the base and Operates in a nut 57 bolted to 
the end face of the base. Thus rotation of the 
handwheel will cause an adjustment of the car 
riage 33 along the base. Since such adjustment 
is utilized in setting up the machine for a given 
piece of work and is normally not used during 
production operation, it is desirable that the car 
riage be firmly locked on the base after it is So 
adjusted. To this end bolts 58 extend through 
the carriage 33 and have their heads positioned 
in T-slots 59 in the base 20. The carriage 33 may 
thus be rigidly clamped to the base 20 after the 
Carriage is moved to its adjusted position. 
In grinding Some types of Work it is desirable 

to be able to cant or tilt the grinding Wheels rel 
ative to each other both about a Vertical axis ex 
tending through the grinding wheel spindle and 
about a horizontal axis extending transversely to 
the spindle. To this end the carriage is made of 
a two-part construction comprising an upper part 
SC and a lower part 6 (see Figs, 1, 2, 3, 9, and 
10). These two parts are so connected that the 
pivotal movement about the above-mentioned 
axes may be accomplished. Thus on the upper 
face of the lower part 6 at the left-hand end 
thereof, as shown in Fig. 2, there is supported a 
transversely extending bar 62 of half-round cross 
Section on which the corresponding end of the 
upper part 60 rests. At the right-hand end of 
the parts 60 and 6 there is a screw member 63 
having a convex head bearing against the lower 
member 6 and threaded into the upper mem 
ber 60 to adjust the upper member 60 pivotally 
about the axis of the Semi-circular bar 62. 

For tilting novement about a Vertical axis, the 
bar 62 is arranged for pivotal movement in a 
horizontal plane about a pin 64 extending ver 
tically from the left-hand end of the lower part 
6. At each end of the semi-circular bar 62 are 
bolts 65 having a loose fit in the semi-circular 
bar 62 to permit the desired pivotal motion about 
the vertical axis, the bolt 65 being utilized to 
clamp the bar 62 firmly in place when adjusted 
pivotally about the vertical axis. The upper part 
60 of the cariage is adapted to be moved about 
the vertical axis of the pin 64 by means of a 
pair of set screws 65 threaded in lugs 66 extend 
ing upwardly from the right-hand end of the 
lower part 6, with the ends of the set screws 65 
bearing against a boss 67 in which the vertical 
adjusting screw member. 63 is threaded. Thus 
with these two pivotal adjustments between the 
upper and lower parts of the carriage 33, the grind 
ing wheel may be pivoted about a vertical axis or 
a horizontal axis extending transversely to the 
spindle, and the two parts may be clamped to 
gether in Such adjusted position, 

Each spindle 27 is adapted to pe. driven by its 
own motor, the motors being indicated in Figs, 1. 
and 2 at . If the notor Were carried on the 
head 28, as has heretofore been the usual prac 
tice, the head would have to be of extremely 
heavy construction, and adjustment thereof, par 
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ticularly in the case of the small accurate incre 
ments, would not be very sensitive. In the present 
machine, such heavy construction is avoided by 
Supporting the Weight of the motor on the car 
riage 33 instead of on the head. Such manner 
of Supporting the motor is possible since the head 
is moved relative to the carriage only by the 
Small increments and any major adjustment Of 
the grinding wheels is effected by movement of 
the carriage relative to the base. In the pre 
ferred form, the motor. 70 is mounted on a bridge 

extending upwardly from the two sides of the 
carriage around and over the head 28 so that the 
head may slide through or under the bridge. The 
spindle is preferably driven by a V-belt. con 
nection, indicated generally at 2, which permits 
the pulleys on the motor and the Spindle to be 
moved slightly out of allinement without mate 
rially affecting the effectiveness of the drive. 
The V-belt connection is preferably, enclosed in 
a casing structure 73 which acts as a guard 
around the connection and also serves to prevent 
dirt from getting into the Spindle bearings at the 
outer end of the spindle. 
One of the principal features of the invention 

lies in the feeding means for in parting Small 
and accurate increments of feed to the grinding 
Wheel through the screw 4f. The feeding mech 
anism is preferably actuated by a reciprocably 
acting hydraulic actuator which is connected With 
a manually. Operated pump, the connection be 
tWeen the pump and the actuator being closed so 
that the entire delivery of the pump is carried, 
Without loSS of fluid, to the actuator. Conse 
quently each manual movement of the pump pro 
duces a predetermined movement of the actuator 
and a corresponding predetermined increment of 
feed. With a hydraulic pump and actuator, the 
connection therebetween may be in the form of 
a pipe Which permits the pump to be located at 
any point on the machine convenient to the 
Operator. 

AS. shown in Figs. 2 and 3 of the drawings, 
the Screw 4 is mounted for rotary and longitu 
dinal movement in a bearing provided in the 
carriage 33. To operate the screw, a nut. 8 is 
fixed in the carriage and a worm wheel 82 drives 
the screw 4 through a key 80 slidable in an 
elongated keyway in the screw. By this con 
Struction the only play affecting movement of 
the Screw is What occurs between the nut and 
the screw, The worm wheel 82 meshes With a 
Worn 83 mounted on the end of a cross shaft 
84 journaled in and extending through the front 
face of the carriage 33. On the front face of 
the carriage is mounted a casing 85 (see Figs. 3, 
4, and 5) enclosing the outer end of the shaft, 
and also mechanisms for rotating the shaft to 
produce the desired feeding increments of the 
head 28. To this end the shaft has fixed thereon 
a ratchet Wheel 86 and a pawl carrier, indicated 
generally at 87. The ratchet wheel 86 is pro 
vided with a flat peripheral surface adapted to 
be frictionally engaged by a pawl 88 carried by 
the pawl carrier 87. To support the pawl 88 the 
pawl carrier is provided with an upwardly ex 
tending arm 9 having a yoke portion 9 over 
lying the ratchet wheel 86, the pawl 88 being 
pivotally Supported between the arms of the yoke 
portion 9 by means of a pin 92. The pawl 88 
is shaped to frictionally engage the periphery 
of the ratchet wheel. 86 by being pivoted in a 
clockwise direction as viewed in Fig. 4. Release 
of the pawl 88 from the ratchet wheel conse 
quently. Will be effected by pivoting the pawl 
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8 
in a counterclockwise direction. However, only 
a slight movement is required to release the 
pawl from such frictional engagement and in 
order to avoid as much lost motion as possible, 
a. Screw 93 is threaded in the yoke portion 9 to 
limit the disengaging movement of the pawl 88. 
The pawl is adapted to be both pivoted into 

engagement: with the ratchet wheel and then 
swung to effect rotation of the ratchet Wheel 
by means of a hydraulic actuator, indicated gen 
erally at 94. The hydraulic actuator comprises 
a cylinder 95 having a cover plate 96 detach 
ably secured to the casing 85 so that it may be 
readily renoved therefrom. The cylinder 95 
extends in a horizontal direction and has a pis 
ton 97 therein. The piston is of elongated form 
and has a pocket 98 formed in its right-hand 
end, as Viewed in Fig. 4, in which is positioned 
one end of a spring 00, the other end of the 
spring being supported by a plug 0 threaded 
into the cover plate 96. The spring f Q0 tends to 
move the piston to the left. 
The piston. 97 is adapted to be connected to 

the pawl 88, and to this end a pair of elongated 
longitudinally extending slots O2 are provided 
in the sides of the cylinder 95 and a pin 03 
extends through the piston and the slots 02 
to the outside of the cylinder 95. The pin 03 
is connected to the pawl by means of a yoke 04, 
the two arms of the yoke straddling the cylinder 
95 and extending to the left of the cylinder to 
be pivotally connected to the upper end of the 
pawl 88 by means of a pin f O5. The piston is 
adapted to be moved to the right, as viewed in 
Fig. 4, by pressure fluid applied to the left-hand 
end of the piston the extent of such movement 
being equal to the space between the end of the 
piston and the plug Of, the spring f(0 thereby 
being compressed. The spring OO serves to force 
the piston to the left when the pressure of the 
fluid is released. To determine the maximum 
Stroke of the piston and consequently the max 
imum increment of feed imparted to the head 
28, adjustable means is provided for limiting the 
movement toward the left of the yoke 04. Pref 
erably Such means comprises a screw 06 adjust 
ably threaded in the casing 85 and adapted to 
form an abutment for the pawl 88 as it is moved 
to the left. Leakage around the piston is pre 
vented by a bushing OT held in abutment with 
the left end of the piston 97 by means of a spring 
68, the Spring bearing at one end against the 

bushing 0 and at the other end against a re 
movable plug 9 threaded into the end of the 
cylinder 95. 
In order to be sure that movement of the 

piston 97 to the right will first cause the pawl 
88 to move into firm frictional engagement with 
the ratchet wheel 86 and thereafter rotate the 
ratchet wheel, means is provided for yieldably 
holding: the pawl carrier against swinging move 
ment until the pawl has pivoted into full driving 
engagement with the ratchet wheel. To this 
end the pawl carrier 87 is provided with a hori 
Zontally extending arm o having a flange por 
tion if f l at its outer end adapted to be engaged 
by a braking means. In the preferred form the 
brake means comprises a plunger 2 slidably 
mounted in the wall of the casing 85 and pressed 
toward the flange portion f by a spring 3. 
The Spring 3 is held in place by means of a 
plate f4 detachably secured to the casing. 85. 
Thus when the piston 97 is moved to the right 
under the influence of the pressure fluid, the 
pawl carrier 87 is held against movement until 
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the pawl 88 is pivoted about the pin 92 into firm 
driving engagement with the periphery of the 
ratchet 86. Thereafter further movement of the 
piston 97 pulls the pawl 88 to the right and effects 
partial rotation of the ratchet wheel 86. Through 
the connections heretofore described, such rota 
tion of the ratchet wheel 36 causes a longitudinal 
movement of the Screw 4 to the left to permit 
the Weight-actuated means to move the grind 
ing wheel toward the work. Because of the Small 
angle of rotation of the ratchet wheel 86 by 
means of the pawl, and because of the large gear 
reduction between the ratchet Wheel and the 
screw 4, the actual increment of movement of 
the grinding wheel is very small. 
After the piston 9T has moved to its extreme 

right-hand position and the pressure of the fuid 
acting on the piston is released, the Spring 0. 
acts to move the pawl 88 to the left. Because 
of the braking action of the plunger 2 on the 
paWl carrier, the first movement of the piston 
to the left causes the pawl 88 to pivot out of 
engagement with the ratchet. Such pivotal move 
ment of the pawl, however, is very slight because 
of the limited movement permitted by the screw 
93. Thereafter further movement of the piston 
to the left causes the pawl carrier and pawl to 
Swing back to the original position, such position 
being determined by the screw 06. 
In order to prevent the ratchet wheel 86 from 

being reversely rotated by the return movement 
of the pawl, braking means is also provided for 
the ratchet wheel, such braking means in the 
present instance comprising a second plunger 

5 similar to the plunger 2 and located adja 
cent thereto. The plunger 5 is pressed into 
braking engagement with the periphery of the 
ratchet wheel by means of a spring 6 mounted 
in the wall of the casing 85 and held in place by 
the plate 6. 
When the spring CO moves the piston 97 to 

the left, the frictional resistance of the plunger 
f5 on the ratchet wheel causes the movement 

of the piston first to effect a pivotal motion of 
the pawl 88 about the pin 92 to release the pawl 
from frictional engagement with the ratchet 
Wheel. As soon as the pawl 88 abuts the screw 
93, further movement of the piston causes re 
verse Swinging of the pawl carrier 87 to the orig 
inal position, the ratchet wheel in the meantime i: 
being held against reverse rotation by the plunger 
f 5 so that the next stroke of the piston will 
cause further rotation of the ratchet wheel. 
Since the pawl and ratchet mechanism is capable 
of rotating the shaft 84 in only one direction, 
a handwheel T is mounted on the outer end 
of the shaft 84 outside of the casing 85 to rotate 
the shaft 84 in the opposite direction. It will be 
noted that the handwheel if T is free to reversely 
rotate the Shaft 84 at any time that the actuator 
94 is not in operation since the pawl 88 is released 
from the ratchet automatically by the actuator 
94. ... . . . . . ." 

The above described ratchet mechanism pro 
wides for actuation of the feed mechanism in 
small and accurate increments of feed to the 
head 28. Such increments of feed are imparted 
to each head during the production, operation 
of the machine to maintain the work being ground 
to accurate dimensions. Since during production 
Operation the operator stands near the Work feed 
ing structure 22 in order to supervise the feeding 
of Workpieces to the machine, considerable time 
Would be lost in production if the operator had 
to walk first to one end of the machine and then 

0. 

5 

20 

25 

30 

40 

5 

60 

70 

75 

5 5 

10 
to the other to operate the feeding mechanisms. 
Therefore it is desirable to place the controls for 
the hydraulic actuators 94 in a place convenient 
to the operator when standing near the Work 
feeding structure 22. To this end controls, in 
dicated at 20, for the two hydraulic actuators 
of the respective heads, are mounted on the work 
feeding structure 22, preferably at one side there 
of, as shown in Fig. 1. 
The controls 20 control the flow of pressure 

fluid to the two actuators 94. Since it is desirable 
to have each actuator move in exact response to 
the manual operation of its control, each control 
preferably comprises a hand-operated pump of 
the piston and cylinder type in which the output 
of the pump conforms to the length of stroke im 
parted to it manually. Each pump is connected 
to its actuator 94 by a connection which is closed 
So that the entire output or discharge of the 
pump is conducted to the actuator. Movement 
of the piston in the actuator and consequent 
movement of the ratchet wheel thus accurately 
corresponds to the hand manipulation. Of the 
pump or control so that the feeding increment 
in parted to the grinding wheel is under direct 
Control of the operator. 
As shown in the drawings, and particularly in 

Figs. 7 and 8, the controls for the respective ac 
tuators comprise a pair of piston and cylinder 
pumps 2. The pumps are mounted side-by-side 
on a bracket 22 formed integrally with a plate 
23 bolted to one side of the work feeding struc 

ture 22. Each pump has a closed connection with 
the actuator 94 in the form of a pipe 24 ex 
tending to and fixed to the base 20, and a flex 
ible hose 9 which allows for the relative move 
ment between the head and base. Since the 
closed connection takes this simple form, it is 
obvious that the controls 20 may be placed at 
any point desired on the machine. 

Each pump 2 is of the piston and cylinder 
type and has its piston rod 25 extending beyond 
the end of the cylinder and connected to a lever 
26. Extending through the plate 23 is a ro 
tatable sleeve f30 in which is rotatably mounted 
a, shaft 3i. One of the levers 26 is keyed to 
the sleeve f30, while the other lever 26 is keyed 
to the shaft f3. The sleeve and shaft, extend 
outside of the plate 23, the shaft extending be 
yond the sleeve. On the outer ends of the sleeve 
and shaft are secured hand levers 32. Thus 
each pump may be individually actuated by man 
ual movement of its lever 32, or both pumps 2 
may be Operated in unison by moving the two 
hand levers 32 at the same time, the two hand 
levers being located side-by-side so that they may 
be readily actuated simultaneously or separately. 
Thus when the two hand levers 32 are simulta 
neously moved, a feeding increment is imparted 
to both grinding wheels in increments propor 
tional to the distance through which the hand 
levers 32 are moved. If the operator desires 
to move only one of the grinding wheels its hand 
lever 32 alone is moved. The hand levers f32 are 
used to operate the piston of the pump f2 in one 
direction and at the end of a pumping stroke the 
pistons of the pump are spring-actuated in the 
opposite direction. 
Another feature of the invention lies in the 

construction of the guard structure Which Sur 
rounds the grinding wheels and which prevents 
the grit and dirt thrown off by the Wheels from 
gaining access to the other parts of the machine. 
The guard structure 23 preferably comprises a 
generally rectangular box-like member 33 se 
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cured to the base 20 (see Figs. and 2) and 
provided with a round opening 34 in each end. 
Each opening 34 is of sufficient size to permit 
a grinding wheel 2 to be moved therethrough. 
To close the opening 34 an annular member 35 
is provided which has a peripheral flange 36 
fitting Snugly and slidably in the opening 34. 
The annular member 35 at its lower portion is 
secured to the upper carriage member 60 as by 
bolts f37 so that the annular member moves 
With the carriage relative to the box-like member 
33, the annular flange 36 thus telescoping in 

side of the box-like member. 
The annular member 35 also has an internal 

flange 38 extending axially of the spindle, and 
slidably mounted within the flange 38 to close 
the opening therethrough is a flange member 
40 Secured to the head 28 for movement there 
With. Thus when the head 28 is moved relative 
to the carriage, the flange member f40 slides 
Within the internal flange 38. To provide a 
tight Seal so that no dust or grit can escape be 
tween the relatively sliding members, a flexible 
Wiper 4 is mounted in the periphery of the 
flange member 40 to wipe against the internal 
surface of the internal flange 38, and a similar 
flexible Wiper 42 is mounted on the outer face 
of the box-like member 33 to rub on the outer 
Surface of the peripheral flange 36. 
In the operation of the machine, the carriages 

33 are adjusted on the base 20 by means of the 
handwheel 56 and screw 54, to a position where 
the grinding wheels 2 are approximately spaced 
from each other a suitable distance for grind 
ing the particular workpiece involved. However, 
the grinding wheels 2 are positioned slightly 
farther apart than is required for the actual 
grinding operation. The carriage is then locked 
to the base by means of the bolts 58. If any cant 
ing of the grinding wheels is required for the 
particular grinding operation to be performed, 
the upper and lower parts of the carriage are 
relatively tilted about the vertical axis of the 
bolt 63, or about the horizontal axis of the bar 
62. After such canting adjustment is made, the 
two parts of the carriage are locked in that posi 
tion, 
The grinding wheels are then ready to be moved 

toWard each other in Small accurate increments 
to grind the Workpieces to the desired dimen 
Sions. The Operator stands at the front of the 
machine adjacent the work feeding structure 
22 and Supervises the feeding of work to the space 
between the grinding wheels. For such feeding 
of the work, a feeding device may be mounted 
On the structure 22 with suitable guides extend 
ing into and through the space between the 
Wheels to guide the work. Such structure is not 
shown herein as it relates to the particular job to 
be performed and will vary with different types 
of Workpieces. 
As the Workpieces are fed through the space 

between the grinding wheels and are ground, the 
finished pieces are gauged. If the dimension 
being ground is too great, or in other words, if 
the grinding wheels have not removed sufficient 
Stock, the operator manually moves the hand 
levers 32. If both hand levers 32 are actuated, 
each grinding wheel will be moved toward the 
other. If only one hand lever is actuated, then 
obviously only one grinding wheel is moved. 
Movement of each hand lever 32 actuates the 
pump 2, the discharge of which is conducted to 
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12 
pressure of the fluid forces the piston 97 to the 
right, as shown in Fig. 4. 
Movement of the piston. 97 to the right through 

the yoke fo4 actuates the pawl 88. First move 
ment of the pawl 88 is a pivotal movement about 
the pin 92 caused by virtue of the braking action 
of the plunger 2 on the flange portion f f l of 
the pawl carrier 8. Such pivotal movement of 
the pawl 88 brings the lower end thereof into fric 
tional driving engagement with the peripheral 
Surface of the ratchet Wheel 86. Continued nove 
ment of the piston 97 to the right then calises 
rotation of the ratchet. Wheel 86. 

Rotation of the ratchet wheel 86 causes rota 
tion of the Worm 83 (see Figs. 2 and 3) and 
Consequent rotation of the Screw 4 in the nut 
8. So that the screw moves to the left as viewed 
in Fig. 2. Such movement of the screw 4 permits 
the head 28 and the grinding wheel 2 to he 
moved to the left by the weight-actuated lever 
50. 
Since the pump 2 is spring actuated, as soon 

as the hand lever 32 is released, the piston of 
the pump is moved back to its original position 
as Well as the hand lever 32. With the release 
of hydraulic pressure in the actuator 94 the 
spring 100 causes the piston 97 to be moved to the 
left, as viewed in Fig. 4. This causes the pawl 88 
to Swing out of engagement with the ratchet wheel 
86 because of the brake 15 for the ratchet wheel, 
and then swings the pawl 88 with the pawl carrier 
8, back to its original position. The stroke of 
the piston and the consequent rotational move 
ment of the pawl 88 may be adjustably limited 
by the screw 06. The brake 5 holds the ratchet 
Wheel 86 against reverse rotation so that rotation 
of the ratchet wheel by the pawl is effected always 
in the same direction. Before resetting the na 
chine for a new workpiece, the head 28 and the 
grinding wheel 2 is moved away from the other 
grinding Wheel by means of the handwheel if 
On the cross shaft 84. During such reverse rota 
tion of the shaft 84 no part of the ratchet need 
be released to permit such reverse rotation since 
the hydraulic actuator 94 leaves the pawl 88 out 
of engagement with the ratchet Wheel. 
Since the screw 4 and the lug 40 On the head 

28 are provided with abutting anvils 43 and 42, 
One of which is flat and the other of which is 
convex, and since the weight-actuated lever 50 
exerts its force on the head 28 through the block 
46 which is free to slide vertically in the slot 47, 
there is no force exerting any vertical compo 
nent which might tend to cause a slight cant 
ing of the head 28. Thus the increments of 
feed imparted to the head 28 by means of the 
feeding mechanism are accurately parallel to 
the Spindle axis, resulting in a consequent ac 
curacy of the grinding operation. Movement 
of the head 28 is sensitive to the feeding mech 
anism. Since the head 28 is carried on ball bear 
ings and Since it does not carry the large weight 
Of the motor 0. 
During production operation of the machine, 

the grinding wheels require fairly frequent dress 
ing. If the wheels are close together, they have 
to be separated sufficiently to permit entrance 
of the dresser therebetween. Such separation is 
readily effected merely by swinging the weighted 
levers 50 upwardly through 180° so that the 
projection 52 on the lever 50 will abut against 
the outer boss 49, thereby moving the head 28 
and the grinding wheel 2f away from the oth 
er grinding Wheel. At such time the anvils 42 

the cylinder 95 of the hydraulic actuator 94. The 75 and 43 are separated but swinging the weighted 
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lever 50 back into its original position again 
brings these anvils into abutment and places 
the positioning of the head 28 under the control 
of the screw 4. During such movement of the 
head 28, the flange member 40 of the guard 
Structure is free to Slide within the internal 
flange 38, thereby maintaining the sealed clo 
Sure around the grinding wheels but permitting 
relative movement of the parts. 
When a grinding wheel is worn out, it obviously 

has to be replaced, the old grinding wheel being 
removed from the Supporting wheel 25. At such 
time the head 28 as well as the carriage 33 is 
moved far enough to move the grinding wheel 
Outside of the guard structure. During this time 
the peripheral flange 36 of the annular member 
35 slides out of the opening 34 which is big 
enough likewise to permit passage therethrough 
of the grinding wheel. Thus the grinding wheel 
can be positioned. Outside of the guard structure 
where it may be readily removed and a new wheel 
put in its place. Movement of the carriage for 
this purpose is effected by the handwheel 56 and 
the Screw 54. 
From the foregoing description it will be ap 

parent that we have provided a novel grinding 
machine of the type comprising a pair of grind 
ing wheels in Spaced face-to-face relation be 
tWeen which workpieces are adapted to be ground. 
The machine has a novel structure for support 
porting the wheels whereby the wheels may be 
readily fed toward each other by small accurate 
increments to grind the workpieces to accurate 
dimensions. In this machine the grinding wheels 
may be readily separated a sufficient distance 
for dressing them merely by swinging the weight 
actuated levers 50 through 180°, the grinding 
Wheels likewise being movable to a position where 
they may be replaced by means of the handwheel 
56 which does not entail operation of a fine feed 
Such as the Screw 4 to effect such a major move 
ment. The feeding mechanism for moving the 
grinding wheels toward each other in small ac 
Curate increments is provided with controls which 
may be positioned at a convenient place on the 
machine for use by the operator when he is super 
Vising the feeding of workpieces to the machine. 
Thus the controls comprise the two hand levers 
32 which are mounted side-by-side so that they 
may be readily operated in unison or separately. 
The increment of feed imparted to the grinding 
Wheels is in exact proportion to the movement 
of the hand levers 32, and the increments there 
fore may be of any size desired up to a predeter 
mined maximum. The maximum increment may 
be adjusted by means of the screw 06. The 
feeding mechanism also includes a handwheel 

7 which may be used to reverse the screw 4, 
the paw 88 being released from the ratchet Wheel 
86 at any time that the handwheel 7 is put 
into use. 
The grinding wheels are not only adjustable in 

large StepS for bringing the wheels into approxi 
mate position for the work, as well as in Small 
increments for the final adjustment, but also 
the grinding wheels may be canted either about 
a vertical axis or a horizontal axis transverse 
to the grinding spindle which for certain types 
of Workpieces is desirable. The head 28 is sup 
ported in such a manner that it is sensitive to 
the increments imparted by the feeding mech 
anism, the head being supported on ball bearings 
and not being required to Support the Weight of 
the motor and the consequent heavy construc 
tion required for such support. 
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We claim as our invention: 
1. In a machine of the character described, the 

combination of feeding means for shifting a 
grinding machine element pawl and ratchet 
mechanish Operable in a forward direction to 
actuate said feeding means, a hydraulic actuator 
having a reversibly movable actuator element 
for actuating said mechanism, spring means for 
urging said element in one direction and a hand 
Operated piston pump having a reversibly mov 
able pump element for displacing fluid and hav 
ing a closed connection with said actuator, said 
actuator and pump defining a sealed System con 
taining a body of fluid shiftable by said pump 
element toward said actuator to move said actu 
ator in opposition to said Spring means. Where 
by movement of the actuator element will be in 
exact response to the hand movement of the 
pump element. 

2. In a machine of the character described, 
the Combination of feeding means for shifting a 
grinding machine element, pawl and ratchet 
mechanism having a reversibly movable pawl op 
erable in One direction to actuate said feeding 
means incrementally, a hydraulic actuator oper 
ative to move the pawl in said one direction, a 
Spring for moving said pawl in the opposite di 
rection, a manually operated piston pump re 
motely located from said actuator and having a 
hand Operator for displacing the pump piston, 
and a closed flow connection between said pump 
and said actuator, whereby movement of said 
hand operator through a predetermined distance 
in a direction to displace fluid from said pump 
Will produce a corresponding movement of the 
actuator to move said pawl in opposition to said 
Spring through a feed increment. 

3. In a machine of the character described, in 
COAlbination, a pair of Spindle supporting heads, 
feeding mechanisms for the respective heads, a 
pair of hydraulic actuators for actuating the re 
spective feeding mechanisms, and a pair of man 
ually operable pumps located remotely from the 
respective actuators and each having a closed 
connection. With one of the actuators, said pumps 
being positioned side-by-side and each having an 
Operating lever positioned closely adjacent, the 
operating ever of the other pump whereby the 
Operating levers of the two pumps may be read 
ily manipulated in unison or separately. 

4. In a machine of the character described, 
in Combination, a pair of Spindle supporting 
heads, a pair of feeding mechanisms for said 
heads, a pair of hydraulic actuators for actuating 
Said feeding mechanisms, a pair of pumps lo 
cated side-by-side and having closed connections 
With the respective actuators, a shaft and a sleeve 
concentrically and rotatably mounted adjacent 
said pumps, said shaft and sleeve being connected 
to the respective pumps to operate the pumps on 
rotation of the shaft and sleeve, and a pair of 
hand levers respectively mounted on the shaft 
and sleeve and closely adjacent each other 
Whereby the hand levers may be manipulated in 
Unison or separately. 

5. In a machine of the character described, the 
combination of feeding means including a rotat 
able shaft, a wheel fixed on said shaft for rotat 
ing the shaft, a pawl carrier rotatably mounted 
on said shaft adjacent said wheel, a paw piv 
otally supported by said pawl carrier and adapted 
to be pivoted into frictional driving engagement, 
with the periphery of said wheel, a reciprocable 
actuator adapted. When moved in One direction 
to pivot said pawl into such engagement and 
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rotate said wheel, and friction brake means act 
ing on said pawl carrier whereby reciprocation 
of said actuator will first cause pivotal nove 
ment of the pawl and thereafter rotation of Said 
Wheel. 

6. In a machine of the character described, 
the combination of feeding means including a 
rotatable shaft, a wheel fixed on said shaft for 
actuating said feeding means, a pawl carrier ro 
tatably mounted on said shaft, a pawl pivotally 
supported by said pawl carrier and adapted to 
be pivoted into frictional driving engagement 
with said wheel, a reciprocable actuator adapted 
to move in one direction to pivot the pawl into 
engagement with the wheel and then to rotate 
the wheel, and frictional brake means engaging 
said wheel to prevent reverse rotation when the 
actuator moves in the other direction. 

7. In a machine of the character described the 
combination of feeding mechanism, a wheel for 
operating said feeding mechanism, a pawl carrier 
mounted for swinging movement about the Wheel 
axis, a pawl pivotally supported by said pawl 
carrier, a reciprocable actuator adapted when 
moved in one direction to pivot Said pawl into 
frictional driving engagement with said wheel 
and then to rotate said wheel, and a pair of 
brake means, one engaging said pawl carrier 
whereby movement of the actuator in said direc 
tion first causes pivotal movement of the pawl 
and thereafter rotation of the wheel, the other 
brake means engaging the wheel and preventing 
reverse rotation thereof when the actuator moves 
in the opposite direction. 

8. In a machine of the character described, 
the combination of feeding means, a wheel 
adapted to be rotated to Operate said feeding 
means, a pawl carrier mounted adjacent to and 
coaxially with the wheel, said pawl carrier Com 
prising a pair of arms extending from the axis 
thereof, a pawl pivotally supported by one of 
said arms and adapted to be pivoted into fric 
tional driving engagement with the periphery 
of said wheel, a reciprocable actuator adapted 
when moved in one direction to pivot said pawl 
into Such frictional engagement and thereafter 
rotate said wheel, and a pair of spring pressed 
plungers, one frictionally engaging the other 
arm of the pawl carrier whereby movement of 
the actuator in said direction will first cause the 
pawl to pivot into driving engagement with said 
wheel, and the other of said plungers frictionally 
engaging the periphery of said Wheel to prevent 
reverse rotation thereof When the actuator moves 
in the opposite direction. 

9. In a machine of the character described, 
the combination of feeding means including a 
rotatable shaft, a wheel fixed on said shaft, a 
paWl carrier rotatably Supported by ssid shaft, 
a pawl pivotally mounted on said pawl carrier 
adapted to be pivoted into frictional driving en 
gagement with said wheel, a reciprocable actu 
ator moving in one direction to first pivot said 
pawl into such driving engagement and there 
after rotate said wheel, braking means tending 
to hold said pawl carrier against rotation where 
by movement of the actuator in the opposite di 
rection first swings the pawl out of driving en 
gagement. With said wheel and thereafter SWings 
said pawl carrier, and a hand wheel fixed on said 
shaft for manually operating said feeding means, 
Said shaft being freely rotatable by said hand 
wheel except when said actuator swings said 
paWl into driving engagement with said wheel. 

10. In a machine of the character described, 
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the combination of a translatable Spindle Sup 
porting head, a lug extending transversely from 
said head, feeding means for controlling the 
movement of said head in one direction including 
a longitudinally movable screw abutting one face 
of said lug, a shaft extending transversely to the 
direction of movement of said head and located 
adjacent said lug, a lever fixed on one end of Said 
shaft in abutment with the opposite face of said 
lug, a member mounted on the opposite end of 
said shaft provided with a pair of boSSes on Op 
posite sides of said shaft, and a weight-actuated 
lever rotatably mounted on said shaft and hav 
ing a projection selectively engageable with said 
bosses, said projection normally engaging one of 
said bosses whereby the weight tends to hold the 
lug on the head in engagement with said Screw, 
said lever being swingable through 180 to bring 
its projection into engagement with the other 
boss for readily moving said head in the opposite 
direction. 

11. In a grinding machine, in combination, a 
base, a horizontal grinding wheel spindle located 
above the base, a head rotatably supporting said 
spindle, a carriage supporting said head for 
movement axially of the Spindle and being sup 
ported on said base for movement in the same 
direction, means for moving said head relative to 
said carriage in small increments through a lim 
ited distance, a bridge carried by said carriage 
and extending upwardly around and over said 
head, and a motor mounted on Said bridge and 
having a driving connection with said spindle. 

12. A grinding machine comprising, in com 
bination, a base, a carriage supported for hori 
Zontal movement on said base, a head supported 
for horizontal movement in the same direction. On 
said carriage, a grinding wheel spindle carried by 
said head with its axis parallel to the direction 
of movement thereof, a grinding wheel carried by 
said spindle, a guard structure surrounding the 
grinding wheel and having a round opening in 
one face large enough to permit passage there 
through of the grinding wheel, an annular mem 
ber secured to said carriage having a peripheral 
flange fitting snugly ill and slidable relative to 
said opening upon movement of the carriage rela 
tive to the base, said annular member having an 
internal axially extending flange, and a fanged 
member secured to said head and fitting Snugly 
within and slidable relative to the internal flange 
of said annular member. 

13. A grinding machine comprising, in com 
bination, a base, a grinding wheel located above 
said base with its axis horizontal, a spindle sup 
porting said grinding wheel, a head rotatably Sup 
porting said spindle, a carriage supporting said 
head for movement axially of the spindle and 
being mounted on said base for movement in the 
same direction, a box-like guard structure en 
closing said grinding wheel and having a round 
opening of a size sufficient to permit the grinding 
wheel to pass therethrough, an annular member 
movable with the carriage and having a periph 
era flange fitting Snugly within said opening, said 
annular member also having an internal flange, 
and a member carried by said head fitting snugly 
within Said internal fange, said guard structure 
and Said last-mentioned member having flexible 
Wiping members respectively engaging the pe 
ripheral flange and the internal flange of said an 
nular member to provide a dust proof seal there 
between. 

14. In a machine of the character described, 
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in combination, feed mechanism including a ro 
tatably supported wheel, a pawl carrier supported 
to rock about the rotational axis of said wheel, a 
pawl mounted on said carrier and adapted to 
frictionally engage the periphery of said wheel 
When the carrier is rocked in one direction, means 
for rocking said carrier back and forth, said pawl 
providing a driving connection operative to turn 
said wheel with the carrier in its movement in 
said one direction, and means frictionally engag 
ing said wheel to prevent it from turning with 
said carrier when the latter is rocked in the other 
direction. 

15. In a grinding machine, in combination, a 
horizontal base, a carriage mounted on said base 
for longitudinal adjustment, a head mounted on 
said carriage for adjustment in the same general 
direction as said carriage, a spindle adapted to 
support a grinding wheel and mounted in said 
head for movement therewith, Said spindle ex 
tending parallel to the direction of movement of 
said head on said carriage, means for adjusting 
said carriage through a relatively large distance 
whereby to permit retraction of said spindle to 
facilitate ready removal of the grinding wheel, an 
abutment element anchored in said carriage for 
adjustment longitudinally thereof, weight actu 
ated means mounted on Said carriage and coact 
ing with said head to maintain the latter in sepa 
rable abutting engagement with said element, and 
means for adjusting said abutment element to ef 
fect adjustment of Said head through the action 
of said weight actuated means, said weight actu 
ated means being reversible at Will to act on Said 
head in a reverse direction and thereby separate 
said head from said abutment element for the 
purpose of retracting the grinding wheel from the 
Work to facilitate wheel dressing. 

RAILPH. D. GARDNER. 
JOSEPH BOHM. 
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1840,231 Harrison et al. ------ Jan. 5, 1932 
1965,696 Ferris et al. -------- July 10, 1934 
1,958,734 Woodsmall -------- May 15, 1934 
2,106,082 Carlson ------------ Jan. 18, 1938 
2,244,586 Venable ------------ June 3, 1941 
Re. 22,122 Warren et al. ------ June 16, 1942 

499,632 Heivly ------------ June 13, 1893 
2,168,806 Reilly -------------- Aug. 8, 1939 
2,262,721 Flygare et al. ------ Nov. 11, 1941. 
2,208,879 Blazek et al. -------- July 23, 1940 
2,374,928 Frauenthal et al. ---- May 1, 1945 
2,315,104 Baldenhofer -------- Mar. 30, 1943 
1,338,355 Buskard------------ Apr. 27, 1920 

FOREIGN PATENTS 
Number Country Date 

505,891 Great Britain ------ May 15, 1939 


