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To all thom it may ronce)"n: 
Be it known that we, Joi IN J. Mic N'FY RE 

and CHARLEs KOEIILER, citizens of the inited 
States, residing at Hartford, in the county 
of Hartford and State of Connecticut, have 
invented a new and useful improvement in 
Automatic fough-Bal Grinders, of which 
the following is a specification. s 
This invention relates to a machine which 

is designed for grinding roughly formed 
metallic balls to nearly finished size and 
shape. 
The object of the invention is to provide 

a machine which will continuously feed and 
'apidly and quite accurately grind and dis 
charge balls, and which is so constructetl 
that a large number of balls will be grouill 
at the same time and the coöperating grid 
ing and feeding parts, which are capable of 
adjustment for balls of various sizes, will 
be durable and can be easily restored as 
they become worn and used until coiletely 
worn out, when other parts in lay be quickly 
sailbstituted. 

In this machine the balls are all wed to 
feed from a hopper into a spin'ai channel 
formed in the face of a ring which retails 
the balls with a yielding pressure against 
the surface of a rotating grinding ring While 
a rotating disk carries the balis along the 
spiral channel and causes then to be dis 
charged at the end when gotiati. 
in the accompanying drawings, whici ills 

trate an elaboclineat of the inventioli, iig 
ure i shows a longitudinai ventical section 
taken on the plate indicated by the lotted 
line 1-1 on iig. 2. Fig. 2 shows a tails 
verse vertical section taken on the pille 
indicated by the dotted line 2-2 on Fig. 1. 
Fig. 3 shows, on much larger scale, a 'l- 
dial section through a portion of the chain 
neled ring, the carrying disk and the grilti 
ing ring. iFig. 4 shows a section take at 
right angles it that of Fig. 3 on the plane 
indicated by the dotted line 4-4 oil that 
figure. - - 

The fralue 1 of this machine is desirabiy 
a heavy casting. Journale in the frtile 
at one side is a horizontal shaft 2 which is 
provided at its outer end with a triving 
pulley 3 and on its illner' eld has an annular 
plate 4. Between the plate and the frante 
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around the shaft an anti-friction thrust 
beliing 5 is arranged. On the face of the 
plate that is fastelled to the shaft, and se 
gll'ectly il. (lit up ring (5, is a grinding ring 

which is desirably inade of enery, car. 
bol'indum or a similar material.. 
Mounted in the frame at the other side 

and free to love longitudinally but not ro 
tate, is a cylindrical hub 8. Fixed on the 
inlier end of this hub is an annular plate 
9. Fastened on the face of this plate is 
a ring i0 preferably inade of cast iron, 
which ring in its face opposite the face of 
the grinding ring has a spiral channel 11. 
A spring 12 is arranged in the cylindrical 
hit) in such anner as to tend to press the plate and channeled ring toward the grind 
ing ring on the plate fastened to the shaft. 
The tension of this spring is determined 
by meafis ()f the screw 13 that turns in a 
threaded opening in the cap 14 which is 
fastened to the end of the frame. This 
screw has a hand wheel 15 on its outer end 
all d its ii) her end bear's against a novable 
plate 16 at the end of the spring. Screws 
17 which are threaded into the end of the 
cylindrical hill) pass loosely through the 
ca) and on the outside have hits 1S which 
may be actitisted to iiii the amount of in 
ward in lovenient of the chanieled jing under 
the thi'usi ()f the spring. 

i3e3 ween the attjacent faces of the chai 
need ring, which does hot, rotate bit has 
a longit (iii); it) veinent, all the grinding 
ring, which clot's 'state but has no longi 

in a jovel ent, is a thin disk 19 which 
is 'vited with a liber of racial sists 
:2) at overie the spiral clannel in tie 
face of the tiya iliciel rig. This lisk is 
fastene a a lilulai' liate 21 that is st 
erect () : retai: ) is a rol' 22 which as 
() the ent still i'ted by it pushing 23 in a re 
cess in this griding ring shaft and its other 
enti still (sited by a bishing 21 in a ret'ss 
in the lit which sliports the thaneled 
ring. () (; c. of this aijo' is threaded and 
provide with a washer 25 and nut 25 which 
limits re. (It wise innovellet, of the arbor 
with rei: (i); it the hill). Fast ened around 
the eige to the sloti et disk is a gear 27 that 
is eng, geol by a pinion 28 on a shaft, 29 
which is provided with a pulley 30. The 
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rotatable slotted disk and gear are desir 
ably guided between anti-friction balls 31 
carried by plungers 32 which are pressed 

10 

toward each other by springs 33. The ball 
carrying spring-plungers are mounted in 
brackets 34, which are fastened to the edge 
of the plate carrying the channeled ring. 
When the machine is in use the grinding 

ring is revolved at the desired high speed by 
means of its pulley and shaft, and the slot 
ted carrying disk is revolved at suitable 
slow speed in the same or opposite direction, 

15 

by means of the pinion and gear, while the 
channeled ring is adjusted by setting the 
spring screw and the stop nuts so that it 
will press toward the grinding ring with the 
desired force. The balls which have been 

20 

placed in the hopper 35 gravitate therefrom 
down through the passage 36 to the inner 
end of the spiral channel in the channeled 
ring. As the grooved carrier disk rotates, 
the balls at the lower end of the feed pas 
sage are picked up by the grooves in the 
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disk and are carried around in the spiral 
channel by the disk with their surfaces 
pressed against the grinding ring until the 
end of the channel is reached, and then the 
balls pass out through the discharge tube 
37 which will conduct them back to the hop 
per or to any other suitable receptacle. 

Balls of different size, within the range 
of the machine, may be ground and balls of 
various hardness may be ground to just the 
desired degree by properly adjusting the 
tension of the pressure spring and adjusting 
the nuts and screws which permit the pres 
sure to be exerted to just such an extent, and 
no more. As the balls are fed spirally, at 
low speed by the slotted carrier disk and 
channeled ring, and the grinding ring is 
rotated at high speed the entire surfaces of 
the balls are presented to and carried across 
the face of the 'grinding ring so all uneven 
nesses in the balls are completely removed 
and there is a uniform wear on the face of 
the grinding material. As the face of the 
grinder wears away the channeled ring is 
allowed to follow it up by properly adjust 
ing the screws which limit the movement of 
the plate and by adjusting the tension of the 
pressure spring. When the grinding ring 
is worn down so that no more can be used a 
new ring is readily substituted and when the 
channeled ring is worn it can be taken out 
and refinished or another substituted. By 
changing the channel ring and substituting 
one having larger or smaller channels balls 
of widely different sizes may be ground. If 
the balls were very much larger or very 
much smaller, of course this would necessi 
tate a change in the carrier disk to one hay 
ing larger or smaller grooves. If the balls 
discharge back into the hopper the machine 
can be set running and it will run continu 
ously until all of the balls are ground down 
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to the desired size, and as a large number of 
balls are in the machine at one time the out 
put of the machine is quite large, 
The invention claimed is; 
1. A ball grinding machine consisting of 70 

a frame, a grinder rotarily mounted on the 
frame, a spiral guide mounted on the frame 
and movable toward and from the grinder, 
and a slotted carrier rotarily mounted be 
tween the face of the grinder and the face.75 
of the guide. s 

2. A ball grinding machine consisting of 
a frame, a grinding member rotarily mount 
ed on the frame, a member with a spiral 
channel mounted on the frame and movable 80 
toward and from the grinding member, and 
a slotted carrying member rotarily mounted 
between the face of the grinding member 
and the face of the channeled member. 

3. A ball grinding machine consisting of 85 
a frame, a grinding ring rotarily mounted 
on the frame, a ring with a spiral channel 
mounted on the frame and movable toward 
and from the grinding ring, and a disk with 
radial slots extending across said spiral 90 
channel rotarily mounted between the face 
of the grinding ring and the face of the 
channeled ring. . 

4. A ball grinding machine consisting of 
a frame, a grinding member rotarily mount- 95 
ed on the frame, a member with a spiral 
channel mounted on the frame and movable 
toward and from the grinding member, a 
spring for forcing the channeled member to 
ward the grinding member, and a slotted 100 
carrying member rotarily mounted between 
the face of the grinding member and the 
face of the channeled member. - 

5. A ball grinding machine consisting of 
a frame, a grinding member rotarily mount- 105 
ed on the frame, a member with a spiral 
channel mounted on the frame and movable 
toward and from the grinding member, a 
spring for forcing the channeled member 
toward the grinding member, means for lim- 10 
iting the movement of the channeled mem 
ber toward the grinding member, and a slot 
ted carrying member rotarily mounted be 
tween the face of the grinding member and 
the face of the channeled member. 

6. A ball grinding machine having a 
frame, an annular E. rotarily mounted on 
the frame, a grinding ring fastened to said 
rotary plate, an annular plate movable 
axially on the frame toward and from the 120 
rotary plate, a ring with a spiral channel 
mounted on said axially movable plate, a 
spring for forcing, said axially movable 
plate and channeled ring toward said rotary 
plate and grinding ring, and a grooved disk 125 
rotarily mounted between the faces of the 
grinding ring and channeled ring. 

7. A ball grinding machine having a 
frame, a plate rotarily mounted on the 
frame, a grinding ring fastened to said 130 
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plate, a plate movable longitudinally of the 
frame, a ring with a spiral channel lounted 
on said longitudinally movable plate, a 
spring for forcing said plate with channeled 
ring toward said grinding ring, and a disk 
with radial grooves rotarily mounted be 
tween the faces of the grinding ring and 
channeled ring. 

8. A ball grinding machine consisting of 
a frame, a grinding member rotarily mount 
ed on the frame, a member with a spiral 
channel mounted on the frame and movable 
axially toward and from the grinding unem 
ber, a spring for forcing the channeled mem 
ber toward the grinding member, a plate ro 

tarily mounted between said rotary member 
and said axially loyable neiniel', and a 
slotted disk fixed to said piate between ihe 
faee of the grinding meaniper and the face 
of the channeled i.ember. - 

9. A machine for grinding balls compris 
ing a rotary abrasive surface, rotary lineans 
for carrying balls about a fixed axis, and sta 
tionary means for hoving the bails radially 
With relation to said axis and against said : 
abrasive surface as they are carried around 
ly said rotary means. 

JOHN J. McNT 
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