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This invention relates to improvements in 
grinding machinery and has particular reference 
to a machine adapted to the grinding of balls or 
similar contoured articles. _ 
An object of this invention is the provision of 

a positively controlled ball grinder which shall 
be substantially continuous in operation and 
therefore give maximum production. 
A further object of the present invention is 

the provision of an improved mechanism for op 
eration on spherical articles in a continuous 
stream, which shall cause said articles to be sub 
jected to a maximum of grinding action during 
the period of their passage through the machine. 
A further object of this invention is to provide 

for a continuous feeding operation on the work 
pieces or balls in a manner to insure gradual stock 
removal and permit ?nal proper sizing of the 
pieces during the continuous progress thereof. 
Another object of this invention is the elimina~ 

tion of ?xed work supporting members and the 
utilization of the work pieces themselves as a sole 
means to produce proper relative movement of 
work and grinding wheel to effect proper move 
ment and grinding action on the work pieces, 
A further object of the invention is the pro 

vision of a mechanism for the grinding of balls 
which will positively and de?nitely regulate and 
control the rotating action of the blanks during 
grinding. . 

Another object of the invention is the provision 
of a machine which will automatically operate 
continuously on a series of spherical articles to 
successively reduce the work pieces down to the 
same predetermined size and accurate ‘to frac 
tional thousandths of an inch, both as to diam 
eter, contour, and surface. 
Another object of the invention is the provision 

adapted for the pro 
duction of spherical articles which will automat— 
ically impart a gyratory or twisting movement to 
the work pieces to insure proper presentation of 
its entire surface to the abrasive member. 
A further object of this invention is to pro 

vide a ball grinding machine with a novel grind 
ing and regulating wheel arrangement serving as 
the sole means for continuously feeding the work 
pieces over the grinding wheel to automatically 
effect a continuous grinding operation on a se 
ries of work pieces. 
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Still another object of this invention is to pro 

vide a. novel grinding machine adapted to spher~ 
ical grinding which is of simple construction 
and operation, requiring a minimum of special 
adjustments and setting of the various grinding 
and regulating wheel spindles. ' 
Further features and advantages of this inven 

tion will appear from a detailed description of 
the drawings in which: 
Figure l is a fragmentary diagrammatic view, 

partly in section, showing the general arrange 
ment of the ball grinding machine incorporating 
the features of this invention. 

Figure 2 is a fragmentary vertical transverse 
section on the line 2-2 of Figure 1. 
Figure 3 is an enlarged section on the line 3—3 

of Figure 1. 
Figure 4 is an enlarged view on the line él-t of 

Figures 1 and 5 showing the relationship of work 
and grinding wheel. _ 

Figure 5 is an enlarged fragmentary plan view, 
indicated by the line 5—-5 in Figure 2. 
Figure 6 is an enlarged fragmentary section 

on the line 6-6 in Figure 5. 
Figure '7 is an enlarged fragmentary section 

on the line l—‘l of Figure 5. 
Figure 8 shows a modi?ed form of work control 

mechanism for the machine indicated by the line 
8—-8 in Figures 9 and 10. 
Figure 9 is a fragmentary transverse section 

on the line 9-4 of Figure 8. 
Figure 10 is a, transverse sectional view on the 

line Ill-10 of Figure 8. 
As illustrative of apparatus incorporating the 

features of this invention, there is shown a ma 
chine comprising a base or frame l5, Figure 1, to 
which is ?xed the grinding wheel housing l6 by 
suitable screws l‘l. 0n the grinding wheel hous 
ing I6 is journaled the grinding wheel spindle i8 
on suitable antifraction bearings IS. The grind 
ing wheel G is mounted by suitable taper means 
20 on the spindle I 8 and held in place by a nut 
2|. 

A grinding wheel driving motor 22 is mounted 
on the grinding wheel housing l6 and has a shaft 
23 connected to drive a variable speed unit 24 
which in turn has an output shaft 25 supported 
in a bearing 28 in the housing l6. Adjustment 
of the control lever 21 of the unit 24 e?’ects vari 
able speeds in the output shaft 25. A pulley 28 
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is suitably keyed at 29 to the’ output shaft 25. 
‘ Belts 38, operated over the pulley 28 and the pul 

ley 3|, ?xed .by a suitable key 32 to the grinding 
wheel spindle shaft l8, connect power from the 
motor 22 to drive the grinding wheel spindle l8 
and grinding wheel G. 

' Also mounted on suitable guideways 32 on the 
frame I5 is the regulating wheel housing 33. 
The guideways 32 are so arranged that the hous 
ing 33 moves in a perpendicular direction rela 
tive to the axis of rotation 34 of the grinding 
wheel spindle l8. The regulating ‘wheel hous 
ing 33 may be moved on the guideways 32 and 
accurately positioned relative to the grinding 
wheel spindle I8 and the grinding wheeel G by 
manipulating 
is attached to an adjusting screw 38 journaled 
against axial movement in a suitable bracket 36 
?xed to the base i5 by suitable screws 31. The 
screw 38 operatively engages in a nut 39 journaled 
in a block 48 ?xed to the housing 33 by suitable 
screws 4|. The nut 39 is adjustably positioned 
against rotation by the mechanism best shown 
in Figure 3 comprising a worm 42 formed on a 
shaft 43 journaled against aXial movement in 
suitable bearings 44 and 45 in the block 48, the 
worm 42 meshing with a worm gear 46 cut on the 
outside diameter of the nut 39. An indicating 
dial 41, connected to the shaft 43, serves to indi 
cate the amount of rotation of the shaft 43 and 
the nut 39 for the ?nal accurate vernier posi 
tioning of the regulating wheel housing 33. R0 
tation of the hand wheel 35 effects the coarse 
positioning and rapid movement of the housing 
33 to and from the grinding wheel G. A clamp 
ing screw 48 operated by a hand wheel 49 serves 
to clamp the main screw 38 in its position while 
allowing the ?nal ?ne adjustment to be effected 
by rotating the knob 58 and vernier dial 41 on 

the shaft 43. 
On the regulating wheel housing 33 is jour 

naled the regulating wheel spindle 5| on suitable 
bearings 52, this spindle having appropriately 
mounted on its taper portion 53 the regulating 
wheel R which is held in place by the nut 54. 
The regulating wheel spindle 5| is driven from 
the regulating wheel drive motor 55 which is 
mounted on the regulating wheel housing 33 
and has a shaft 56 connected to drive the vari 
able speed unit 51 which in turn has the output 
shaft 58 supported at its outer end in a suitable 
bearing 59 in the regulating wheel housing 33. 
Manipulation of the control lever 68 of the vari 
able speed power unit 51 effects variable output 
speeds in the shaft, 58. A pulley 6| ?xed by a 
suitable key 62 to the output shaft 58 is connect 
ed by belts 63 to a pulley 64 ?xed by the key 65 
to the regulating wheel spindle 5|. 
The grinding wheel G is dressed so that it has 

a frusto-com'cal portion 66 and a straight cylin 
drical portion 61. The regulating wheel is simi 
larly dressed with a frusto-conical portion 68 and 
a straight cylindrical portion 69. The grinding 
wheel G and the regulating wheel R are placed on 
the respective spindles l8 and 5|, Figure 1, with 
the large diameters or base portions of the frusto 
conical portions 66 and 68 in alignment and 
with the smaller diameter portions at the other 
end of the frusto-conical portions in alignment. 
With this arrangement, a variable width grind 
ing throat _T is formed between the wheels in 
creasing in width from left to right as shown in 
Figures 1 and 5. The straight cylindrical por 
tions 61 and Marc also arranged adjacent one 
another and at the widest part of the throat T. 
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In the conical portion 68 of the regulating wheel 
R is formed a spiral or helical feed groove 18 
which is preferably made with a radius of curva 
ture equal to the work pieces or balls W to be 
ground. 
Both the grinding wheel G and the regulating 

wheel R are maintained in proper condition by 
crush dressing apparatus. The grinding wheel 
G is dressed by a crush dressing device compris 
ing a guide bar 1| pivotally mounted about a 
trunnion 12 ?xed to the grinding wheel hous 
ing l6. On the outer ends of the guide bar 1| 
are formed elongated slots 13 through which pass 
clamping screws 14 into the housing l6, the 
screws 14 when tightened serving to lock the 
guide bar 1| inany desired angular or straight 
position relative to the grinding spindle axis 34 
to conform to the desired angles or cylindrical 
straight portion desired on the grinding wheel G. 
Slidably mounted on suitable guideways on the 
guide bar ‘H is the carriage 15 which is appropri 
ately moved along the guide bar by 
screw 16' rotated by a hand wheel 11. Rotation 
of the hand wheel 11 traverses thevcarriage lon 
gitudinally of the grinding wheel G. On the car 
riage 15 is a cross slide 16 upon which is jour 
naled the crush dressing wheel 11’, the cross 
slide being actuated by a screw 18 upon rotation 
of the hand wheel 19. Thus, by properly setting 
the guide bar 1| and adjusting the cross slide and 
then feeding the carriage 15 longitudinally of the 
grinding wheel by the hand wheel 11, a crush 
dressing operation may be performed on the 
grinding wheel to properly condition it for car 
rying out the required grinding operation. 

Similarly the regulating wheel R is dressed by 
a crush dressing apparatus comprising the guide 
bar 88 mounted on the pivot screw 8| on the 
regulating wheel housing 33 and locked in any 
desired angular position byv means of the clamp 
screws 84 in the elongated slots 85 in the ends 
of the guide bar 88. A carriage 88 is mounted 
on antifriction guideways 81, Figure 2, for sub 
stantially friction-free sliding movement along 
the guide bar 88. A cross slide 88 is mounted on 
the carriage 86 and contains the crush dressing 
wheel 89 suitably journaled thereon. A cross 
feed screw 98 serves to adjust the cross slide on 
the carriage 86 by manipulation of the hand 
wheel 9|. ' 
With the guide bar 88 set in the correct angu 

lar position and the crush dressing ,wheel 89 
moved in to the previously formed helical groove 
18 of the regulating wheel, the lead of the helical 
groove will automatically feed the carriage 86 
along the guide bar 88 to effect the proper crush 
dressing of the helical groove 18. The bar 88 
may be adjusted to a straight position parallel 
to the axis of rotation 92 of the regulating wheel 
spindle when it is desired to crush dress the 
straight portion 69 of the regulating wheel R. 
The operation of the machine is as follows: 

The grinding wheel drive motor 22 and the reg 
ulating wheel drive motor 55 are energized and 
their respective variable speedunits 24 and 51v 
adjusted so that the grinding wheel G and the 
regulating wheel R will be rotated at the correct 
predetermined speeds relative to one another. 
Usually the grinding wheel G is rotated at a rela 
tively fast grinding rate While the regulating 
wheel R is rotated in the same direction at a 
slower feed rate. Having properly adjusted the 
position of the regulating wheel relative to the 
grinding wheel by the hand wheel 35 and the 
vernier adjusting knob 58 .as described, the work 

a suitable ' 
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or balls W are then continuously fed to the 
throat T formed between the grinding and regu 
lating wheels. The balls are started into this 
throat at the vlarger diameter end portions S of 
the grinding and regulating wheels, that is, the 
narrower portion of the variable width throat 
T. ‘Preferably, a suitable hopper (not shown) 
connected through a feed tube 92a serves to con 
tinuously supply the work or balls W to the 
throat T begimiing at the edges SI of the‘ grind 
ing and regulating wheels. 
With the regulating and grinding wheels ro 

tating in the same direction, counterclockwise 
in Figures 2 and 10, and with the spiral feed 
groove ‘H3 so arranged (as a left-hand thread) 
as shown in Figures 1 and 5, it will be noted that 
the balls will automatically be guided in feeding 
and grinding motion longitudinally of the grind 
ing and regulating wheels. As seen in Figures 4 
and 8, the path of travel 93 of the balls through 
the throat is angularly related to the plane P 
de?ned by the axes of rotation 34 of the grind 
ing wheel and the axis of rotation 92 of the regu 
lating wheel. In other words, the balls start in 
at the point s and gradually move down a path 
93 angularly related _by the angle A, Figures 4 
and 8, to the common plane P de?ned by the 
axes of the grinding and regulating wheels. 
As the‘ balls W emerge from the throat be 

tween the frusto-conical portions of the grinding 
and regulating wheels at the point E, they then 
pass through the straight cylindrical portions 61 
and 69 supported on a guide blade 94 carried on 
a support Ma ?xed to the housing i6 for ?nal 
sizing and polishing of the balls. The halls then 
proceed outwardly into the discharge trough 95 
and through an opening 96 in the base I5 where 
they drop into a suitable container in ?nished 
condition. ‘ 

It is to be clearly. noted that not only do the 
balls proceed downwardly along the line 93 in 
angular relationship to the axes of rotation 34 
and 92 of the grinding and regulating wheels but 
there is no other guiding support for the balls 
during this operation since the angular frusto 
conical portions, together with the spiral feed 
groove formed on the regulating wheel R, pro 
vides the sole means for controlling the feeding 
grinding and in continuously rotating the balls 
to eifect a thorough and accurate uniform grind 
ing of the work over their entire spherical sur 
face. Thus, a continuous process of feeding the 
Work pieces through the feed tube 9201 into the 
throat at the point S and the automatic move 
ment of the balls through the widening throat 
along the line 93 to the point E and then the 
?nal sizing and polishing up operation by the 
straight portions 61 and 69 of the grinding and 
regulating wheels provides a continuous uniform 
and efficient process for ?nishing spherical pieces. 
As a modi?cation, there is shown in Figures 

8, 9, and 10 an arrangement to hold down and 
steady the balls in proper operative contact with 
the grinding and regulating wheels. This ap 
paratus consists of a bracket 91 rigidly ?xed to 
the housing It by suitable screws 98 and which 
carries a pivot pin 99 upon which is pivotally 
mounted the bar Hit. A pin llll, ?xed to the 
bracket 9'! and operating in the elongated slot 
I02, serves to limit the pivotal motion of the bar 
Hill. A work contacting strip I03, carried on 
guide screws I04 and guide strips I05 and yield 
ingly urged normally downwardly by springs I06, 
has a surface Nita adapted to lightly contact the 
work or balls W and maintain a predetermined 
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pressure between the work and the grinding and 
regulating wheels for more efficient operation of 
the machine at a high speed. 
While the apparatus herein disclosed and de 

scribed constitutes a preferred form of the in 
vention, it is to be understood that the apparatus 
is capable of mechanical alteration without de 
parting from the spirit of the invention and that 
such mechanical arrangements and commercial 
adaptations as fall within the scope of the ap 
pendant claims are intended to be included 
herein. 
Having thus fully set forth and described this 

invention, what is claimed as new and desired 
to be secured by United States Letters Patent is: 

1. The method of grinding spherical work 
pieces comprising rotating a pair of fr'usto-con 
ical abrasive wheels on parallel axes adjacent 
one another so as to form a grinding throat of 
varying width between said wheels, and feeding 
a continuous series of spherical work pieces to 
said throat in a path angularly related to the 
plane de?ned by the axes of said abrasive wheels. 

2. The method of grinding spherical Work 
pieces comprising the steps of: rotating a pair‘ 
of frusto-conical- abrasive wheels on parallel axes 
to form a variable width grinding throat; driv-~ 
ing one of said wheels more rapidly than the 
other and both in the same direction; and con 
tinuously feeding a series of spherical work pieces 
through said throat from the narrower width vto 
the wider width thereof. 

3. The method of grinding spherical work 
pieces in a continuous manner comprising the 
steps of rotating a grinding and a regulating 
wheel on parallel axes lying in a horizontal 
plane, said wheels being shaped to provide a 
tapered grinding throat therebetween, rotating 
said wheels in the same direction and one more 
rapidly than the other, and feeding a series of 
spherical work pieces into the narrower end of 
said throat while. causing said spherical work 
pieces to move at a downwardly inclined path 
of travel toward the wider end of said throat to 
perform a grinding operation on said Work pieces. 

4. The method of grinding spherical work 
pieces comprising rotating a frusto-conically 
shaped grinding wheel on a horizontal axis at 
grinding speed, rotating a frusto-conically shaped 
regulating wheel on a horizontal axis parallel 
to said grinding Wheel axis, , " 
grinding and regulating wheels 
another to form a grinding throat of increasing 
width extending longitudinally of said axes, and 
continuously feeding a series of spherical work 
pieces into the narrower end of 

end of said throat and causing said work piece 
to move through said throat from a position above 
a plane defined by said axes in inclined down 
ward movement into said plane at the comple 
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tion of the grinding operation, and effecting lon 
gitudinal movement of said work piece by said 
regulating wheel in a direction substantially .par 
allel to said axis of rotation of said grinding and 
regulating wheels. 

6. In a ball grinding machine, a conically 
shaped grinding wheel and conically shaped reg 
ulating wheel located adjacent one another to 
form a variable width throat therebetween, 
means for rotating said grinding wheel at grind 
ing speeds, means for rotating said regulating 
wheel at feeding speeds, and means formed on 
said regulating wheel to move a spherical work 
piece when placed in the narrower end of said 
throat toward the wider portion of said throat. 

7. In a grinding machine for spherical work 
pieces, a grinding wheel having a frusto-conical 
portion and a straight cylindrical portion mount 
ed on a power driven grinding wheel spindle, 
a regulating wheel having a frusto-conical por 
tion formed with a helical groove therein and a 
straight cylindrical portion, means for mount 
ing said regulating wheel on a power driven spin 
dle so that said conical and cylindrical portions 
are aligned with like portions of said grinding 
wheel, means for feeding a series’ of spherical 
work pieces into the throat formed between said 
abrasive wheels, and means for rotating said 
grinding and regulating wheels at predetermined 
relative speeds to effect a through feeding move 
ment of said work pieces in a diagonally down 
ward direction between said abrasive wheels and 
to feed said work pieces in a horizontal direction 
past said cylindrical portions of said wheels to 
complete a grinding operation on said work 
pieces. ' 

8. In a ball grinding machine, a frame, a 
grinding wheel spindle journaled for rotation 
about a horizontal axis on said frame, a regulat 
ing wheel spindle journaled on said frame for 
rotation about a horizontal axis lying in the same 
plane as said ?rst mentioned axis, a conical 
grinding wheel on said ?rst mentioned spindle, a 
conical regulating wheel on said second men 
tioned spindle, means for relatively 
said spindles so as to form a variable width grind 
ing throat between said wheels, and means for 
feeding a series of spherical work pieces into the 
small end of said throat so as to cause said work 
pieces to move in downwardly inclined direction 
from a position above said mentioned plane to a 
position lying in said plane to complete a grind 
ing operation on said work pieces. 

9. In a ball grinding machine, a frame, a 
grinding wheel spindle journaled for rotation 
about a horizontal axis ‘on said frame, a regulat 
ing wheel spindle journaled on said frame for 
rotation about a horizontal axis lying in the same 
plane as said ?rst mentioned axis, a conical 
grinding wheel on said ?rst mentioned spindle, 
a conical regulating wheel on said second men 
tioned spindle, means for relatively positioning 
said spindles so as to form a variable width grind 
ing throat between said wheels, and means for 
feeding a series of spherical work pieces into the 
small end of said throat so as to cause said work 
pieces to move in downwardly" inclined direction 
from a position above said mentioned plane to a 
position lying in said plane to complete a grind 
ing operation on said work pieces, cylindrical 

said grinding and regulat 
ing wheels at the wide end of said throat, and 
guide means for receiving and supporting said 
work pieces while moved parallel to said axes out 

positioning _ 
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straight portions 

of said grinding throat by the preceding work 
pieces passing through said variable throat. 

10. In a ball "grinding machine, a grinding 
wheel and a regulating wheel rotatable on par 
allel horizontal axes lying in a common hori 
zontal plane, both of said wheels comprising 
frusto-conical portions and straight cylindrical 
portions adjacent the conical portions said 
wheels being adjacent with their cylindrical por 
tion extending in the same direction so as to pro 
vide a variable width grinding throat between 
said wheels, means for continuously feeding a 
series of spherical work pieces to the narrowest 
end of said throat, means for rotating said 
wheels at predetermined relative rates and di 
rections of rotation to cause said work pieces to 
feed longitudinally of the axes of rotation of said 
wheels in a downwardly inclined direction from 
a position above said plane into said plane upon 
arrival of said work pieces at said cylindrical 
portions of said wheels, and means including a 
supporting-blade for guiding said work pieces, as 
pushed by the preceding work pieces coming 
from said conical portions of said wheels, out past 
the end of said cylindrical portions to complete 
the grinding operation on said work pieces. 

11. In ' a ball grinding machine, a grinding 
wheel and a regulating wheel rotatable on par 
allel horizontal axes lying in a common hori 
zontal plane, said wheels comprising frusto-coni 
cal portions and straight cylindrical portions ad 
jacent the conical portions on both of said wheels, 
said wheels having their respective conical and 

adjacent so as to provide a var 
iable and straight grinding throat between said 
wheels, means for continuously feeding a series 
of spherical work pieces to the narrowest end of 
said throat, means for rotating said wheels at 
predetermined relative rates and directions of 
rotation to cause said work pieces to feed longi 
tudinally of their axes of rotation of said wheels 
in a downwardly inclined direction from a posi 
tion above said plane into said plane upon ar 
rival of said work pieces at said cylindrical por 
tion of said wheels, means including a support 
ing blade for guiding said work pieces as pushed 
by the preceding work pieces coming from said 
conical portions of said wheels out past the end 
of said cylindrical portions to complete the grind 
ing operation on said work pieces, and means on 
said regulating wheel comprising a helical groove 
formed on the conical portion thereof to facilitate 
the feeding movement of said work pieces be 
tween said grinding and regulating wheels. 

12. In a ball grinding machine having a grind 
ing wheel and a regulating wheel, each of said 
wheels having complementary conical and 
straight cylindrical portions and said regulating 
wheel having a spiral groove thereon, means for 
rotating both of said wheels so that work pieces 
may be fed through the throat formed between 
said wheels by the said groove, said wheels form- , 
ing the sole means for guiding, feeding, and siz 
ing the work pieces as they pass through said 
throat toward said cylindrical portions. 

13. In a ball grinding machine having a grind 
ing wheel and a regulating wheel, each of said 
wheels having complementary conical and 
straight cylindrical portions and said regulating 
wheel having a spiral groove thereon, means for 
rotating both of said wheels so that work pieces 
may be fed between the throat formed between 
said wheels by said groove whereby said wheels 
form the sole means for guiding, feeding, and siz 
ing the work pieces as they pass through said 
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throat toward said cylindrical~ portions, and 
guide bar means associated with said cylindrical 
portions to assist in guiding said work pieces 
when being operated upon by said cylindrical 
portions of said wheels. 

14. In a ball grinding machine having a conical 
grinding wheel, a conical regulating wheel in 
cluding a helical feed groove formed thereon, 
means for rotating said wheels in predetermined 
grinding and feeding relationship, and means for 
continuously supplying a series of spherical work 
pieces into the grinding throat formed between 
said wheels, whereby said work pieces feed 
through said throat in a diagonal direction rela 
tive to the axes of rotation of said grinding and 
regulating wheels. 

15. In a ball grinding machine having a conical 
grinding wheel, a conical regulating wheel in 
cluding a helical feed grooveformed thereon, 

' means for rotating said wheels in predetermined 
grinding and feeding relationship, means for 
continuously supplying a series of spherical work 
pieces into the grinding throat formed between 
said wheels, whereby said work pieces feed 
through said throat in a diagonal direction rela 
tive to the axes of rotation of said grinding and 
regulating wheels, and straight cylindrical per 
tions formed on said wheels and a guide bar lo 
cated between cylindrical portions of said wheels 
adapted to receive said work pieces coming from 
said conical portions to said cylindrical portions 
to eilect the guiding of said work pieces as moved 
parallel to said axes out of said cylindrical por 
tions of said wheels by the oncoming work pieces 
being ground on said conical portions of said 
wheels. - 

16. In a ball grin-ding machine, a conical grind 
ing wheel, a conical regulating wheel, a helical 
feed groove formed on said regulating wheel, 
means for rotating said wheels in predetermined 
grinding and feeding relationship, means for con 
tinuously supplying a series of spherical work 
pieces into the‘grinding throat formed between 
said wheels whereby said work pieces feed through 
said throat in a diagonal direction relative to 
the axes of rotation of said wheels, and a hold 
down bar positioned to bear downwardly on said 
work pieces during their passage between said 
wheels. I 

17. In a ball grinding machine, a conical grind 
ing wheel, a conical regulating wheel, a helical 
feed groove formed on said regulating wheel, 
means for rotating said wheels in predetermined 
grinding and feeding relationship, means for 
continuously supplying a series of spherical work 
pieces into the grinding throat formed between 
said wheels whereby said work pieces feed 
through said throat in a diagonal direction rela— 
tive to the aXes of rotation of said wheels, and 
a hold-down bar positioned to bear downwardly 
on said Work pieces during their passage between 
said wheels, said bar being pivotally supported 
intermediate its ends for alignment with the line 
of work pieces between said wheels. 

18. In a ball grinding machine, a conical grind 
ing wheel, a conical regulating wheel, a helical 
feed groove formed on said regulating wheel, 
means for rotating said wheels in predetermined 
grinding and feeding relationship, means for con 
tinuously supplying the series of spherical work 
pieces into the grinding throat formed between 
said wheels whereby said work pieces feed through 
said throat in a diagonal direction relative to 
the axes of rotation of said wheels, and a hold 
down bar positioned to bear downwardly on said 
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work pieces during their passage between said 
wheels, said bar being pivotally supported for 
alignment with the line of work pieces between 
said wheels and including a yieldable pressure 
plate bearing directly on the said work pieces. 

19. In a. ball grinding machine having a con 
ical grinding wheel, a conical regulating‘wheel 
including a helical feed groove formed thereon, 
means for rotating said wheels in predetermined 
grinding and feeding relationship, means for con 
tinuously supplying a series of spherical work 
pieces into the grinding throat formed between 
said wheels, whereby said work pieces feed 
through said throat in a diagonal direction rela~ 
tive‘ to, the axes of rotation of said grinding and 
regulating wheels, and straight cylindrical por 
tions formed on said wheels, a guide bar located 
between cylindrical portions of said wheels 
adapted to receive said work pieces coming from 
said conicalfportions to said cylindrical portions 
effect the ‘guiding of said work pieces as moved 
parallel to said axes out of said cylindrical por-' 
tions of said wheels by the oncoming work pieces 

' being ground on said conical portions of said 
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wheels, and a pressure bar bearing on the line 
of work pieces between the conical parts of said 
wheels to urge the said work pieces into work 
ing engagement with said wheels. 

20.‘ In a 'ball grinding machine having a con 
ical grinding wheel, a conical‘ regulating wheel 
including a helical feed groove formed thereon, ' 
means for rotating said wheels in predetermined 
grinding and feeding relationship, means for 
continuously supplying a series of spherical work 
pieces into the grinding throat formed between 
said wheels, whereby said work pieces feed 
through said throat in a diagonal direction rela 
tive to the axes of rotation of said grinding and 
regulating wheels, and straight cylindrical por 
tions formed on said wheels, a guide bar located 
between cylindrical portions of said wheels adapt 
ed to receive said work pieces coming from said 
conical. portions to said cylindrical portions to 
effect the guiding of said work pieces as moved 
parallel to said axes out of said cylindrical por 
tions of said wheels by the oncoming work pieces 
being ground on said conical portions of said 
wheels, and a pressure bar bearing downwardly 
on the work pieces between the conical parts of 
said wheels and pivoted intermediate its ends for 
alignment with the line of said work pieces for 
urging the same into working engagement with 
said wheels. 

21, In a ball grinding machine having a con 
ical grinding wheel, a conical regulating wheel 

’ including a helical feed groove formed thereon, 
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means for rotating said wheels in predetermined 
grinding and feeding relationship, means for con 
tinuously supplying a series of spherical work 
pieces into the grinding throat formed between 
said wheels, whereby said work pieces feed 
through said throat in a diagonal direction rela 
tive to the axes of rotation of said grinding and 
regulating wheels, and straight cylindrical por 
tions formed on said wheels, a guide bar located 
between cylindrical portions of said wheels adapt 
ed to receive said work pieces coming from said 
conical portions to said cylindrical portions to 
e?'ect the guiding of said work pieces as moved 
parallel to said axes out of said cylindrical por 
tions of said wheels by the oncoming work pieces 
being ground on said conical portions of said 
wheels, and a pressure bar positioned over the 
throat between said wheels for bearing down 
wardly on the work pieces therein, said bar being 
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pivotally supported intermediate its ends for Number Name Date 
alignment with the work pieces and including 1,579,934 Helm ..________-____.. Apr. 6, 1926 
a yleldable pressure plate bearing directly on the 1,683,974, Heim _________ ..__._ Sept, 11, 1928 
saidwork pieces. 1,846,661 Vuilleumier ______ .__ Feb. 23, 1932 

HARRY A. TOTE-m, JR. 5 1,872,405 Caster ____________ __ Aug. 16, 1932 
1,970,777 Smith ___________ .... Aug. 21, 1934 

REFERENEES CITED _ 2,062,803 Benedek ____________ Dec, 1, 1936 

The following references are of record in the 2,037,374 111688 ------------ -- July 20, 1937 

mm > 10 21221222 ewe?“ ----- 1:22 ' , , Inns e a. . ___....__.... une , 

UNITED STATES PAWS 2,377,982 Theler et a1 _______ __ June'12, 1945 
Number Name Date 2.413.880 Mason _-___._______.._ Jan. 7, 1947 

611,968 Kempster _________ .... 0st. %, 1893 


