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19 Claims 

This invention relates to improvements in ma 
chine tools and especially to improvements in a 
grinding machine. 
An object of the invention is the provision of 

an improved grinding machine for grinding flat 
Surfaces. 
Another object of the invention is the pro 

Vision of a grinding machine for grinding sides 
Or flat Surfaces of work pieces in definite rela 
lation to other preformed surfaces of the work. 
A further object of the invention is the pro 

vision of an improved grinding machine for ac 
complishing the above objects and including in 
proved means for Supporting and rotating a work 
piece while having the aforementioned side faces 
thereof ground. 
A still further object of the invention is the 

provision of a grinding machine for automatically 
expeditiously grinding the Sides of ring-like Work 
pieces Such as bearing races so that said sides 
are absolutely parallel to one another and bear 
a definite relation to the surface of revolution. 
Other objects and advantages of the present 

invention should be readily apparent by reference 
3 to the accompanying drawings taken in con 
nection with the following specification, and it is 
to be understood that any modifications may be 
made in the exact structural details there shown 
and described within the scope of the appended 
claims without departing from or exceeding the 
Spirit of the invention. 
In the drawings: 
Figure 1 is a front elevation of a grinding 

machine embodying the invention. 
Figure 2 is a fragmentary top plan view of the 

machine shown in Figure 1. 
Figure 3 is a Sectional view Substantially along 

the line 3-3 of Figure 2. 
Figure 4 is a Sectional view Substantially along 

the line 4-4 of Figure 3. 
Figure 5 is an enlarged detail view of the cam 

Operating the magazine release forming a detail 
of the invention. 

Figure 6 is a Sectional view Substantially along 
the line 6-6 of Figure 4. 

Figure it is a view similar to Figure 3 showing 
a slight modification. 

Figure 8 is a sectional view along the line 
8-8 of Figure 7. 

Figure 9 is a Sectional view along the line 
9-9 of Figure 3. 
Throughout the several views of the drawings, 

similar reference characters are employed to de 
note the same or similar parts. 

Anti-friction bearings comprising inner and 

(C. 5-11) 

Outer races which contact with the anti-friction 
members such as balls or rollers must have their 
side faces at right angles to the outer surface of 
revolution in order that when mounted in posi 
tion for use no undue strain will be thrown on 
either the anti-friction members or the races 
while in use. If the said sides and peripheral sur 
faces are not at a true right angle the races have 
a tendency to cock when forced into the position 
thereby shifting the anti-friction elements rela 
tive to the race portion and effect a rapid Wear 
ing on the said members or races. By this inven 
tion the said bearing races are machined to exact 
details So that when mounted in position for use 
the anti-friction bearing members ride on the 
race ways provided therefor. 
A machine for finishing the said races or other 

ring-like work pieces may comprise a bed or Sup 
port 10 having formed on its upper surface ways 
11 which extend longitudinally of the machine 
for supporting and guiding the Work rotating 
and supporting unit 12. The bed 10 is further 
formed with a transverse guide 13 on which is 
mounted a slide 14 Supporting the grinding 
Wheels. The guide 13 is of a dove-tail croSS Sec 
tion and is received in a correspondingly shaped 
guideway 15 formed in the slide 14. As shown in 
Figure 2 there are two slides 14 employed, each 
of which is identical with the other and a detail 
description of one of the slides will suffice for 
both. Each slide 14 has rising therefrom a ped 
estal bearing 16 in which is rotatably journaled a 
spindle 17. The spindle 17 has secured to its one 
end a grinding wheel 18 and to its other end a 
sheave or pulley 19. As illustrated, the sheave 19 
is of the multiple belt type for receiving the 
transmission belts 20 which are in turn mounted 
about a second sheave 21 secured to the motor 
shaft 22. The motor shaft 22 is connected with 
a prime mover or electric motor 23 also mounted 
upon the upper surface of the slide 14. Each 
slide 14 has secured to it a nut 24 receiving the 
threads of an adjusting screw 25 rotatably jour 
naled in a bearing 26 associated with the bed 10. 
A hand wheel 27 is secured to the Screw 25 be 
yond the bearing 26 whereby the said Screw may 
be rotated for effecting the adjustment of the 
slides 14 toward and from one another. 

It will be noted from Figure 2 that the grind 
ing wheels 18 are spaced from one another a dis 
tance corresponding to the exact width or thick 
ness of the work to be ground here shown as anti 
friction bearing races 28. The slides are inde 
pendently adjusted through the agency of hand 
wheel and screw 25 and 27 for varying the width 
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2 
of grinding throat between the wheels 18 as well 
as for taking up for the inevitable wear on the 
wheels. 
The work 28 is actuated in a vertical plane and 

passed through the narrowest point of the grind 
ing throat and as the work passes therethrough 
the grinding wheels 18 respectively operate on the 
Opposite sides of the Work. For effecting this 
passage of the work through the grinding throat 
the bed 10 is provided with a guideway 29 for 
guiding the bracket 30 in its adjustment toward 
and from the grinding wheels. The bracket 30 
has secured thereto or formed integral there 
With a nut 31 receiving the threads of an adjust 
ing screw 32 rotatably journaled against axial 
movement in a bearing 33 associated with the bed 
10. The screw 32 has secured thereto beyond 
the bearing 33 a worm wheel 34 which meshes 
with a worm 35 on the inner end of a shaft 36. 
The shaft 36 extends transversely of the bed 10 
and is journaled at its outer end in a bearing 37 
carried by the bed 10. A hand wheel 38 is secured 
to the shaft 36 beyond the bearing 37 whereby it 
is rotated for effecting the adjustment of the 
bracket 30. The bracket 30 is formed in tWO 
halves which are bolted together at 39, Fig. 3, 
by means of bolts 40 which extend through ad 
jacent ears 41 and 42 formed. On the Said por 
tions of the bracket 30. The bracket is channel 
like in croSS Section as shown particularly at 43 in 
Figure 4. The flanges 44 and 45 of the channel 
43 engage the bearing Surface 46 of a compara 
tively large Worm gear 47 which is journaled in 
the bracket 30 having the worn wheel portion 
48 thereof extending into the channel. The up 
per end of the bracket 30 is formed into a cyliridri 
cal housing 49 in the opposite ends of which is 
journaled a worm shaft 50 having integral there 
With or Secured thereto the Worm 51. Which 
meshes with the worm gear 48. The Worm shaft 
50 has secured to its outer end a pulley 52, Fig. 
3, about which is mounted the transmission belt 
53 which extends upwardly about a second pull 
ley 54, Figs. 1 and 2, on the end of a shaft 55 pro 
jecting from speed reducer 56. The Speed re 
ducer 56 is mounted on the upper surface of a 
slide member 56a and has projecting from it a 
second shaft 57 carrying a pulley 58 belted by 
transmission belt 59 to a pulley 60. The pulley 
60 is in turn secured to motor shaft 61 adapted 
to be rotated at the desired speed by a prime 
mover or motor 62 also mounted upon the upper 
surface of the slide member 56a. 
The comparatively large worm gear 47 has an 

enlarged opening 63 formed therein which en 
circles a spindle housing 64 which is carried by 
the slide member 56a, whereby the bracket 30 
and member 56a may be actuated independently 
relative to the bed 10 without interference with 
one another. The Worm wheel 47 has secured 
thereto as by means of bolts 65 a plate member 
66 which is rotated with the worn. Wheel 47 for 
carrying work pieces through the grinding 
throat. The plate 66 provides a plurality of work 
supporting stations so that as Soon as one Work 
piece has passed through the grinding throat a 
second work piece is in position for being imme 
diately inserted in the said throat. To this end 
the plate has secured to it a plurality of work 
rests or supports 67 each of which is L shaped 
in formation, and these rests are Secured to the 
plate 66 through one leg thereof by fas 
tening screws .68. The other leg has formed 
thereon a work supporting surface 69 which 
inclines toward the center of the ring or 
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plate 66. The work rests 67 are of a width in 
excess of the width of the work 28 being ground 
so that a lug 70, Fig. 3, is formed on the Work 
supporting leg of the blocks, which lug tends to 
hold the work against tilting relative to the 
plate 66. In order to urge the work into contact 
with the Supporting surface 69 the plate has 
pivoted thereto an arm 71 for each of the Work 
supports or blocks 67. The arm is pivoted at 72 
and has extending therefrom at. Substantially a 
right angle thereto the lug or ear "73. One end 
of a spring 74 is secured to the end of the lug 
or ear 73 and its other end is anchored at 75 to 
the plate 66. A pressure roller 76 is rotatably 
mounted on the arm 71, and the Spring 74 tends 
to oscillate the arm 71 in a counter-clockwise di 
rection as seen in Figure 3 for urging Said pres 
sure rollers 76 into engagement with the outer 
surface of the work piece 28 thereby forcing the 
said work against the Supporting Seat or Sur 
face 69. 
The work pieces 28 are also held in contact 

with the operative surface of a comparatively 
slow rotating regulating or friction drive wheel 
77 which effects and controls the rotation of the 
work as it passes through the grinding throat. 
This regulating Wheel 77 is secured in any de 
sirable manner to the end of a spindle 78 jour 
naled in the spindle bearing 64 which, as noted 
above, is carried by the slide member 56d. The 
regulating wheel 77 is provided with a circumfer 
ential flange 79 spaced from the adjacent face of 
the work carrying plate a distance Substantially 
equal to the width of the work pieces 28 and said 
flange cooperates with the lugs 70 of the work 
rest blocks 67 in effectively preventing lateral 
tilting of the work. As above noted, the regulat 
ing wheel 77 is rotated at a speed for frictionally 
rotating the work at the desired speed as it 
passes through the grinding throat so that all 
points on the opposite surfaces of the work are 
presented to the adjacent grinding wheels. For 
shifting the regulating wheel and its supporting 
slide member or housing 56d relative to the bed 
and maintain proper frictional contact between 
the work and regulating wheel the said slide has 
mounted therein a nut 12A in threaded engage 
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ment with an adjusting screw 12B. This screw 
12B is rotatably journaled in a bearing 12C con 
nected to an extended portion 12) of the bed 
10. A pilot or hand wheel 12E is secured to the 
end of the screw beyond the bearing whereby said 
Screw is actuated for effecting the shifting of 
the slide member 56a. 
From the foregoing it will be noted that the 

Work pieces are rotated on their previously 
formed exterior surface and are rotated in a 
plane determined by said previously formed sur 
face and the side faces of the work, pieces are 

i2). 

ground while the work is rotating in this plane. 
This construction insures a true right angle be 
tween the periphery and side faces of the work 
pieces. 
The Work pieces are adapted to be automati 

cally disposed on the work Supporting blocks 67 
and automatically ejected therefrom. To this 
end the slide member 56a has extending from it 
a portion 80 to which is bolted, as at 81 in Fig 
lure 4, a magazine 82 containing a supply of un 
finished work pieces. The workpieces except the 
lowermost one are held against discharge from 
the magazine 82 by a bell crank 83 which has 
formed at One end a seat 84 for engaging the sec 
Ond lowermost Work piece of the stack. . The bel 
Crank 83 is pivoted at 85 to a lug or the like, car 
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ried by the magazine 82 and has formed in its 
other end an elongated perforation 86 receiving 
therein a pin 87 extending from a plunger 88. 
The plunger 88 is guided by a boss 89 extending 
from the magazine 82. The plunger 88 is further 
provided on its lower end with a head 90 having 
can faceS 91 and 92. It Will be noted that the 
can face 92 is of a steep angle While the face 91. 
is Substantially vertical as respects the sides of 
the head, and a flat portion 93 forming a nose 
on the head 90 is provided between the cam faces 
91 and 92. This nose 93 is adapted when the 
carrying plate 66 is rotated to ride on the Outer 
periphery of Said plate, which is provided on its 
said periphery with a series of depressions or 
notches 94 into which the head 90 drops when 
any of said notches is aligned with the plunger 
88. To insure proper contact between the head 
90 and plate 66 the plunger is surrounded by a 
coiled Spring 95 abutting on one end the head 90 
and on the other end the bearing lug 89 and as 
Serting a yielding influence downwardly toward 
the plate 66. 
The bell crank 83 has extending from it an 

ear 96 from which a pin 97 projects, the latter 
being received in the forked end 98 of an arm 99 
pivoted at 100 to the magazine 82. The other 
end of the arm 99 is provided with a seat 101 
therein, adapted to engage the lowermost work 
pieces of a stack of work pieces for holding said 
stack Within the magazine. 
As above stated, the arm 71 carrying the pres 

Sure roller 76 is spring actuated to close in on 
the space between the pressure roll and the Sup 
porting block 67 when there is no work piece on 
the block 67. Therefore, as the several Work 
receiving stations of the plate 66 align with the 
lower portion of the magazine, the space would 
be blocked by the pressure roller 76. To remove 
the pressure roller from the space for the work 
piece, its supporting arm is provided with a tang 
102 which extends beyond the pressure roller 76. 
The slide bracket portion 80 has pivoted at 103 
a latch 104 having a finger 105 adapted to engage 
the tang 102 of arm 71 and actuate it in a clock 
Wise direction against the yielding resistance of 
its spring 74 as it passes therebeneath. This 
movement of the arm or holding against move 
ment thereof Occurs just before the Station is 
aligned with the magazine. A spring 106 having 
One end secured to the latch 104 and the other to 
the magazine 82 is provided for resisting the 
movement of the latch 104 until the arm has been 
noved to the limit of its position which is de 
fined by a pin 107 projecting from the plate 66 
adjacent each of the levers. 
The operation of the mechanism is as follows: 
The plate 66 is rotated in a counter-clockwise 

direction thereby causing the several work sup 
porting stations, identified by the work support 
ing block and pressure roller mechanism to pass 
beneath the magazine. At this time the nose 93 
of the plunger head 90 is riding on the periphery 
of the wheel between adjacent cam slots or 
notches 94 therein. Just before the work sta 
tions are lined with the magazine 82 the latch 
104 engages the arm 71 and removes the pres 
Sure roller 76 from the said station. As soon as 
the pressure roller 76 is clear of the magazine 
passage the slot 94 aligns with the plunger head 
90 permitting the spring 95 to expand and force 
the said head into the slot. This oscillates the 
bell crank 83 in a counter clockwise direction 
about the pivot 85 causing the seat 84 thereon to 
engage with the second lowermost work piece in 

the magazine. At the same time the beil crank 
83 Oscillates the arm 99 in a clockwise direction 
removing its seat 101 from the lowermost Work 
piece and freeing it to drop by gravity from the 
magazine. The fall of the Work piece is arrested 
by the regulating or friction drive wheel 77 forc 
ing it to roll into contact with the work Sup 
porting block 67. Continued rotation of the plate 
66 to carry the finished work piece from the 
grinding throat and the unfinished work thereto 
rocks the latch 104 relative to its pivot, since the 
arm 71 is held against further rotation by the 
above mentioned pin 107, thereby expanding the 
Spring 106 until the latch and tang 102 are sep 
arated from one another, whereupon the spring 
74 actuates the arm 71 to bring the pressure roller 
into contact with the work. The plate 66 con 
tinues to rotate carrying the work out of the 
grinding throat to a point beneath it which is 
Substantially diametrically opposite to the maga 
zine 82. At this point the bracket 30 has pivoted 
thereto, as at 108, a latch 109 which has a finger 
110 and is similar to the latch 104. A spring 111 
is Secured at one end to the latch 109 and at the 
other end to the bracket 30 and is of a strength 
Sufficient to oscillate the arm 71 against the 
resistance of its spring 74. As shown in Figure 3, 
as the plate 66 successively brings the stations 
to the lowermost point the latch 109 operates 
the arm 71 for releasing the work permitting it 
to drop from the work station by gravity. 

After the unground work piece has been re 
leased from the magazine and positioned at the 
Work Supporting station of the plate 66 the cam 
face 112, see Figure 5, engages With the cam 
face 92 of the plunger head 90 for shifting the 
plunger vertically against the yielding resistance 
of its spring. This movement of the plunger 
actuates the bell crank 83 in a clockwise direction 
tending to draw the seat 84 thereon from the 
Work. At the same time the arm 99 is oscillated 
in a counter-clockwise direction to insert its seat 
101 in the path of movement of the Work 28 and 
to engage and arrest the said work movement 
through the magazine 82 until the next work re 
ceiving station is aligned with the magazine and 
ready for the unfinished work piece whereupon 
the operation above described is repeated. 

In the modification shown in Figures 7 and 8 
use is made of the periphery of the grinding 
Wheels instead of the lateral faces thereof for 
accomplishing the results above specified. Fur 
ther in the modification instead of the work pass 
ing continuously through the grinding throat the 
work carrier is intermittently operated for inter 
mittently positioning a work piece within the 
grinding throat and allowing it to dwell therein 
during the grinding operation and subsequently 
removing it therefrom to be discharged as above 
described. For this reason the Slides 14 have 
each mounted thereon the motor 23' and the ped 
estal bearings 16' facing in a direction at right 
angles to their positions relative to the slides 14. 
The regulating wheel or friction drive wheel 

housing 15 projects through an opening or ap 
erture 116 in the work rotating bracket 11 
mounted on the bed 10 and adjusted relative 
thereto in the same manner that bracket 30 is 
actuated. Instead of the bracket having formed 
in its upper end the circular housing inclosing 
the worn 5 it has formed in one side thereof 
an arcuate slot Or aperture 118. The bracket 
117, however, is channel-shaped similar to brack 
et 30 and forms a bearing 119 for the trunnion 
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4. 
the housing. The work carrying plate 66 is se 
cured to the ratchet plate 121 as particularly de 
Scribed above for effecting the unitary rotation 
of the work carrying plate and ratchet plate. The 
bearing 120 is extended on One Side beyond the 
walls of the housing 117 and has oscillatably 
mounted thereon a ring or collar 122 held against 
displacement by a nut 123 secured to the extreme 
end of the said bearing portion. An arm 124 
projects radially from the collar or ring 122 and 
the arm 124 provides a pivot 125 for one end of 
a link 126 which is pivoted at its other end at 
127 to a plate 128. The pivot 127 of the plate is 
eccentric to the axis of rotation thereof whereby 
rotation of the plate will effect through the link 
126 an oscillation of the arm 124 and collar 125. 
Pivotally secured to the arm 124 as at 129 is a 
pawl 130 actuable by a spring 131 in a clockwise 
direction. This pawl 130 extends through the 
arcuate slot 118 to overlie the ratchet plate 121 
and is adapted to engage the ratchet teeth 132 
formed in the periphery of Said plate. From this 
it will be seen that as the plate 128 is rotated 
the ratchet plate will be intermittently advanced 
in a clockwise direction as seen in Figure 7 for 
successively presenting work pieces carried by 
the plate to the grinding throat. In order to 
prevent the plate from being reversely actuated, 
there is provided a spring loaded detent 133 co 
operating with the ratchet teeth 132 when in the 
upper position and this detent effectively pre 
vents reverse actuation of the ratchet plate and 
the parts controlled thereby. The work carrying 
plate 66 is operated and so timed as to present 
a work receiving station to the magazine each 
time a new work piece is positioned in the grind 
ing throat. 
The eccentric plate 128 for oscillating the arm 

124 is mounted on the end of a shaft 134 ex 
tending from one side of a speed reducing unit 
135 driven by a motor 136. The motor 136 and 
speed reducing unit 135 are mounted on the upper 
Surface of the slide 56d. 

It is believed that the operation of the modi 
fied structure is self-evident in view of the. Spe 
cific description of the mechanism illustrated in 
Figures 1 to 6 inclusive. 
What is claimed is: 
1. In a grinding machine of the class described, 

the combination of a bed, a pair of opposed grind 
ing wheels rotatably mounted thereon and form 
ing a grinding throat therebetween, a fricton con 
trol wheel rotatably mounted on the bed for Con 
trolling the rotation of a work piece, means' ad 
jacent the friction control wheel for supporting 
the work in contact-with the wheel, means for 
actuating the work arcuately of the friction con 
trol wheel through the grinding throat, and means 
for yieldably urging the work into contact with the 
work support and friction control wheel. 

2. In a grinding machine for. Simultaneously 
grinding the lateral faces of fiat cylindrical Work 
pieces comprising a work carrier plate, means On 
the plate for peripherally supporting the work 
for rotation about an axis determined by the Said 
peripheral surface, means for rotating the plate 
and work through an arcuate path, a pair of Op 
posed grinding wheels forming a grinding throat 
therebetween in the path of travel of the Work, 
and a friction drive wheel engaging the periphery 
of the work for controlling the rotation of Said 
Work. 

3. In a grinding machine of the class described, 
the combination of a bed, a pair of opposed grind 
ing wheels mounted on the bed and forming a 
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grinding throat between them, a work carrier ro 
tatably mounted on the bed, a plurality of Work 
Supports on the carrier, a friction drive wheel as 
sociated with the carrier for engaging the pe 
riphery of the work on the carrier to effect and 
control its rotation, and means for actuating the 
carrier to effect the passage of the work through 
the grinding throat. 

4. In a grinding machine of the class described, 
the combination of a bed, a pair of opposed grind 
ing wheels mounted on the bed and forming a 
grinding throat between them, a work carrier ro 
tatably mounted on the bed, a plurality of work 
supports on the carrier, means aSSociated with 
the carrier for engaging the work on the carrier . 
to effect and control its rotation, means for actu 
ating the carrier to effect the passage of the work 
through the grinding throat, and means yieldably 
urging the work into engagement With its Support 
and the rotation and control means. 

5. In a grinding machine of the class described, 
the combination of a bed, a pair of opposed grind 
ing wheels mounted on the bed and forming a 
grinding throat between them, a work carrier Iro 
tatably mounted on the bed, a plurality of work 
supports on the carrier, means associated with the 
carrier for engaging the work on the carrier to 
effect and control its rotation, means for actuat 
ing the carrier to effect the passage of the work 
through the grinding throat, means yieldably urg 
ing the work into engagement With its Support and 
the rotation and control means, a magazine in 
alignment with the several work stations of the 
carrier as the carrier passes therebeneath, and 
means operated by the carrier for effecting the 
release of successive work pieces from the 
magazine. - 

6. In a grinding machine of the class described, 
the combination of a bed, a pair of Opposed grind 
ing wheels mounted on the bed and forming a 
grinding throat between them, a work carrierro 
tatably mounted on the bed, a plurality of Work 
supports on the carrier, means associated with the 
carrier for engaging the work on the carrier to 
effect and control its rotation, means for actuat 
ing the carrier to effect the passage of the work 
thru the grinding throat, means yieldably urging 
the work into engagement with its support and 
the rotation and control means, a magazine in 
alignment with the several work stations on the 
carrier as the carrier passes therebeneath, means 
operated by the carrier for effecting the release 
of successive work pieces from the magazine, and 
means for effecting the release and discharge of 
work pieces from the carrier after they have paSS 
ed through and beyond the grinding throat. 

7. In a mechanism for supporting and rotating 
work pieces the combination of a bed, a bracket 
mounted thereon, a carrier plate rotatably sup 
ported by the bracket, a plurality of work receiv 
ing and supporting stations on the carrier, each 
station comprising a work rest blade, a pressure 
roll on the carrier adjacent the blade for engag 
ing the work at a point peripherally Spaced from 
the point of contact of the work with the work 
rest blade, and friction drive and control means 
for engagement with the work at a third periph 
eral point thereon for effecting and controlling its 
rotation. 

8. In a mechanism for supporting and rotating 
work pieces the combination of a bed, a bracket 
mounted thereon, a carrier plate rotatably Sup 
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roli on the carrier, adjacent the blade for en 
gaging the Work at a point peripherally spaced 
from the point of contact of the work with the 
work rest blade, friction drive and control means 
for engagement with the work at a third pe 
ripheral point thereon for effecting and con 
trolling its rotation, and means for adjusting the 
bracket relative to the bed and relative to the fric 
tion drive and control means for positioning the 
carrier relative to the said friction drive and con 
trol means. 

9. In a mechanism for supporting and rotating 
a work piece the combination of a bed, a bracket 
mounted thereon, a carrier plate rotatably sup 
ported by the bracket, a plurality of work re 
ceiving and Supporting Stations on the carrier, 
each station comprising a Work rest blade, a pres 
sure roll on the carrier adjacent the blade for 
engaging the Work at a point peripherally Spaced 
from the point of contact of the work with the 
work rest blade, friction drive and control 
means for engagement with the work at a third 
peripheral point thereon for effecting and con 
trolling its rotation, means for adjusting the 
bracket relative to the bed and relative to the 
friction drive and control means for positioning 
the carrier relative to the said friction drive 
and control means, means carried by the bed for 
rotatably Supporting the friction control and 
drive means, and means for adjusting the Sup 
porting meanis relative to the bed for adjust 
ing the friction control and drive means relative 
to the bracket and work carrier. 

10. In a mechanism for Supporting and rotat 
ing a Work piece the combination of a bed, a 
bracket mounted thereon, a carrier plate ro 
tatably supported by the bracket, a plurality of 
work receiving and Supporting stations on the 
carrier, each station comprising a work rest 
blade, a pressure roll on the carrier adjacent the 
blade for engaging the Work at a point peripher 
ally spaced from the point of contact of the 
Work with the work rest blade, friction drive and 
control means for engagement with the work at 
a third peripheral point thereon for effecting and 
controlling its rotation, means for adjusting the 
bracket relative to the bed and relative to the 
friction drive and control means for position 
ing the carrier relative to the said friction drive 
and control means, means carried by the bed for 
rotatably supporting the friction control and 
drive means, means for adjusting the Support 
ing means relative to the bed for adjusting the 
friction control and drive means relative to the 
bracket and work carrier, and an independent 
power source for the work carrier and friction 
drive means. 

11. In a grinding machine for grinding the 
sides of ring-like work pieces parallel to one 
another and in a predetermined definite relation 
to a preformed peripheral face thereon, the 
combination of a pair of opposed grinding Wheels 
forming a grinding throat therebetween of a pre 
determined width or size, a work carrier Sup 
porting the work on its preformed peripheral 
surface, means for frictionally engaging the said 
preformed surface to control the rotation of the 
work, means associated with the carrier and 
friction control means for preventing tilting of 
the work, and means for actuating the carrier 
to pass successive work pieces through the grind 
ing throat. 

12. In a grinding machine for grinding the 
sides of ring-like work pieces parallel to One. 
another and in a predetermined definite rela 

tion to a preformed peripheral face thereon, the 
combination of a pair of opposed grinding wheels 
forming a grinding throat therebetween of a 
predetermined width or size; a work carrier sup 
porting the work on its preformed peripheral 
Surface, means for frictionally engaging the said 
preformed Surface to control the rotation of 
the Work, means associated with the carrier and 

80 

friction control means for preventing tilting of . 
the Work, means for actuating the carrier to pass 
Successive work pieces through the grinding 
throat, said carrier having a plurality of work 
Supporting stations thereon, and means for auto 
matically supplying a work piece to each sta 
tion and for automatically discharging a work 
piece from each station. 

13. In a grinding machine of the class de 
scribed, the combination of a bed, a pair of 
opposed grinding wheels mounted thereon hav 
ing their proximate points spaced from one 
another to form a grinding throat of desired 
width therebetween, a work carrier member Sup 
porting a plurality of Work pieces and Succes 
Sively presenting Same to the grinding throat, 
means for intermittently actuating the carrier 
to intermittently place a work piece in the 
throat and remove same therefron, and means 
for automatically positioning work pieces inter 
mittently on the carrier as the carrier is inter 
mittently actuated. 

14. In a grinding machine of the class de 
Scribed, the combination of a bed, a pair of Op 
posed grinding wheels mounted thereon having 
their proximate points Spaced from One another 
to form a grinding throat of desired width there 
between, a work carrier member supporting a 
plurality of work pieces and Successlvely pre 
senting same to the grinding throat, means for 
intermittently actuating the carrier to intermit 
tently place a work piece in the throat and re 
move same therefrom, means for automatically 
positioning work pieces intermittently on the 
carrier as the carrier is intermittently actuated, 
and means for adjusting the grinding wheels 
relative to one another to vary the width of the 
grinding throat. 

15. In a mechanism for Supporting and rotat 
ing work pieces, a rotatably mounted carrier 
plate, a plurality of work receiving and Support 
ing stations on said carrier plate, each station 
comprising a work rest and a pressure roll adja 
cent the rest for engaging the periphery of a 
work piece in said station at Spaced points, and 
a friction drive and control wheel rotatable in 
dependently of the carrier plate, said wheel en 
gaging the work piece at a point Spaced from the 
points of engagement of the pressure roll and 
rest. 

16. In a mechanism for supporting and rotat 
ing work pieces, a rotatably mounted carrier 
plate, a plurality of work receiving and Support 
ing stations on said carrier plate, each station 
comprising a work rest and a pressure roll adja 
cent the rest for engaging the periphery of a 
work piece in said station at Spaced points, a 
friction drive and control wheel rotatable inde 
pendently of the carrier plate, Said wheel en 
gaging the work piece at a point Spaced from the 
points of engagement of the pressure roll and 
rest, means for procuring the release and dis 
charge of work pieces from the carrier, and 
means actuated by said carrier for positioning 
work pieces in work supporting position on Said 
carrier. 

17. In a mechanism for supporting and rotat 
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6 
ing work pieces, a rotatably mounted carrier 
plate, a plurality of work receiving and support 
ing stations on said carrier plate, each station 
comprising a work rest and a pressure roll ad 
jacent the rest for engaging the periphery of a 
Workpiece in said station at spaced points, a fric 
tion drive and control wheel rotatable independ 
ently of the carrier plate, said wheel engaging the 
work piece at a point spaced from the points of 
engagement of the pressure roll and rest, means 
operable upon rotation of said carrier for pro 
curing the release and discharge of work pieces 
from the work supporting stations on said car 
rier, and other means operated in response to 
movement of said carrier for positioning work 
pieces in the work supporting stations on said 
carrier. 

18. In a grinding machine, a grinding wheel, 
a rotatably mounted carrier plate, a plurality of 
Work receiving and Supporting stations on said 
carrier plate, each station comprising a work 
rest and a pressure roll adjacent the rest for en 
gaging the periphery of a Work piece in said sta 

1,926,974 
tion at spaced points, a friction drive and con 
trol wheel rotatable independently of said car 
rier plate, said wheel engaging the periphery of 
the work at a third point spaced from said other 
points, and means for actuating said carrier 
plate to carry the work pieces in Said work Sup 
porting stations past said grinding wheel. 

19. In a grinding machine, a grinding wheel, 
a rotatably mounted carrier plate, a plurality of 
Work receiving and Supporting stations. On Said 
carrier plate, each station comprising a Work 
rest and a pressure roll adjacent the rest for en 
gaging the periphery of a work piece in said 
station at spaced points, a friction drive and con 
trol wheel rotatable independently of Said car 
rtier plate, said wheel engaging the periphery of 
the work at a third point spaced from said other 
points, and means for intermittently actuating 
said carrier plate to carry the workpieces in said 
work Supporting stations into and out of opera 
tive engagement with said grinding wheel. 
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