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UNITED STATES PATENT OFFICE. 

ROBERT HOWARD GRANT, OF FITCHBURG, MASSACHUSETTS, ASSIGNOR TO 
THE GRANT ANTI FRICTION BALL COMPANY, OF SAME PLACE. 
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SPECIFICATION forming part of Letters Patent No. 520,019, dated May 15, 1894. 
Application filed November 29, 1892, Serial No. 453,509, (No model.) 

to all whom it inctly concern: 
Be it known that I, ROBERT HOWARD 

GRANT, a citizen of the United States, resid 
ing in Fitchburg, in the county of Worcester 
and Commonwealth of Massachusetts, have 
invented certain new and useful Improve 
ments in Grinding-Machines, of which the foll 
lowing is a full specification. 
My invention relates to that class of ma 

chines designed to grind to a true sphere or 
nearly so, metallic balls which have previ 
ously been turned approximately spherical 
in a turning machine. In coming from the 
turning machine, the balls vary two and one 
half one-thousandths from a true sphere, and 
my machine is designed to reduce this varia 
tion to a minimum by means of special fea 
tures of construction which are hereinafter 
pointed out. 
One of the special features of my machine 

is the rapidity of turning out work, which is 
due to an improved method of loading and 
unloading the machine, hereinafter described. 
Another is that the driving ring which re 
volves in a horizontal plane and drives the 
balls in the race over the emery wheel is sta 
tionary vertically and is thus held more ac 
curately and firmly than is possible when it 
is capable of being raised and lowered. 

Referring to the accompanying drawings 
wherein like letters represent like parts: Fig 
ure 1 shows a side elevation of my improved 
grinding machine. Fig. 2 shows a longitudi 
nal section of same through axes of Spindles, 
looking from side. Fig. 3 is a detail of indi 
cating apparatus. Fig. 4 is a vertical section, 
through upper spindle, looking from the front, 
Fig. 5 shows a plan of mechanism used in un 
loading the machine and disposing of the balls 
when ground. 
In Fig.1, Ais the casting forming the frame 

of the machine. 
B and Careidle pulleys over which run the 

belts b, c, respectively turning the pulleys b', 
c', and by them the emery wheel and the 
'driving ring. 
D is a bracket bolted to the frame and Sup 

porting the ways upon which the unloading 
apparatus Works. 
The emery wheel Erests on, and is secured 

to, the flat disk d, which forms a hub on the 

upper end of the spindlee, revolving in the 
bearings ff. The thrust of e at the lower 
bearing is supported by the spherical bear 
ingg', as shown in the drawings. The bear- 55 
ings ff form part of the bracket F which 
slides up and down on vertical ways secured 
to the frame of the machine. It will thus be 
seen that the emery wheel may be raised or 
lowered by moving the bracket F up and 
down on the vertical ways. This is accom 
plished by the screw G turning in the bear 
ings H' and H, said bearings being projec 
tions on the frame of the machine. The lower 
bearing forms a step for the screw, and a set 6 
Screw Working in a circular slot in the end 
of the Screw as shown in Fig. 2, prevents its 
being withdrawn from the step. The screw 
passes through the lug I, secured to the slid 
ing bracket F; thus as the screw revolves on 
its axis, the bracket F is moved up or down. 
The screw Ghasat its upperend, the bevelgear 
g, meshing with the gear on the short shaft 
fi, carrying at its outer end the hand wheel J 
(Fig. 3). By means of the train K driven by 
the shaft i, the pointer c is revolved over a 
suitably graduated dial plate lc’, showing by 
its position on said dial, the exact height to 
which the emery wheel is raised. This is a 
very important point in a grinding machine, 
as it makes it possible to grind any number 
of balls to exactly the same size without cali 
pering each lot until the desired size is 
reached. It will be seen that this is the only 
adjustment necessary as the driving ring Tis 
stationary vertically, the distance between 
the surface of the emery wheel E and the 
edge of the driving ring, shown by the posi 
tion of the pointer on the dial plate, being 
the diameter of the balls. 
The spindle e, carrying the emery wheel E 

at its upper end and capable of being raised 
and lowered as heretofore described, is driven 
by means of the pulley b'. This pulley is se 
cured to a quill which revolves in two bear 
ings L., L, in the bracket L rigidly attached 
to the frame of the machine and projecting 
through a vertical slot in the sliding piece F 
between the upper and lower ends. The pull 
ley b' revolves between these two bearings too 
L', L, and the spindle e slides up and down 
through the quill, but is made to revolve 
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with it by means of the key M, secured to 
the spindle and sliding in the key-way an on 
the inside of the quill. The assembly of these 
parts is clearly shown by the section in Fig. 2. 
The balls to be ground are held over the 

emery wheel in a circular race N of the form 
of an inverted truncated conical annulus, its 
axis being eccentric with the axis of the em 
ery wheel. The outer wall of this race is 
formed by the ring n bolted to the arms of 
the spider O which is secured to the lower. 
end of the sleeve O sliding in the sleeve P 
which forms part of the frame of the ma 
chine. The inner wall of the race N is formed 
by the cone Q. This is fixed to the lower 
end of the spindle q Working in the sleeve O, 
and capable of being lowered by the lever Q', 
at its upper end, pivoted on the sleeve O. It 
will be seen by the drawings that although 
the spindle carrying the cone may be lowered 
as shown in Fig. 4, it cannot be raised in the 
sleeve O beyond the position shown in Fig. 2, 
on account of the collar q' fixed on the lower 
end of q and bearing against the under side 
of spider O. The collar q' is pressed up 
against spider O by means of the spring q 
compressed between the bushing q resting 
on the shoulder on the inside of the sleeve O, 
and the nut q on the upper end of the spin 
dle q. The compression of the spring qi may 
be varied by screwing the nut q up or down 
on the spindle q which is of smaller diameter 
at the upper end as shown, to allow room for 
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the bushing, spring, &c. The collar Q is ad 
justed on the spindle by means of a set screw 
so that in the highest position of the cone, its 
lower edge forming the race is in the same 
horizontal plane as the lower edge of the ring 
m. It will thus be seen that moving the sleeve 
o moves the whole race, without changing the 
relative position of the cone and ring; this 
relative position being altered only by press 
ing down the handle Q'. 
o and consequently the race consisting of the 
cone and ring may be raised or lowered within 
the outer sleeve P by means of the rack p on 
the back of sleeve O, meshing with the pinion 
R on the short shaft r bearing in the frame 
of the machine. On the outer end of shaft ir 
is the lever r' by which the pinion is revolved 
in order to raise or lower the race. This lever 
has the latching arrangement r so that it can 
be secured in any position. The race is also 
constantly urged upward against the station 
ary driving ring T by means of the racks 
gearing with the pinion R, diametrically op 
posite to rack p, and pressed down by the 
spring S'. 
varied by the plungers which is screwed up 
or down by turning the hand wheel S. 
The driving ring T which has the form of 

a hollow cylinder, has at its upper end a 
flange or hoop having gear teeth i on its pe 
riphery. This meshes with the pinion U on 
the spindle u, which carries on its upper end 
the pulley C" driven as hereinbefore described 
by the belt C. The driving ring T is sup 

The whole sleeve 

The compression of this spring is 
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ported by the ring V. which forms part of the 
frame of the machine. Ring V is also sup 
ported by the bolts W V' passing through 
lugs on its periphery and hung from the yoke 
P' (Fig. 4) which forms part of the lower end 
of the sleeve P. These bolts pass through 
brackets O' on the spider arms and thus serve 
as guides for said spider as it slides up and 
down. 
The inside diameter of the ring V is the 

same as that of the inside diameter of the 
driving ring, and its upper edge is rounded 
to form a hopper into which the balls are fed. 
The outer edge of ring V has a downwardly 
projecting flange which surrounds the 
geared flange it on the driving ring; and Se 
cured to the lower edge of this flange y is the 
collar n' which embraces the driving ring just 
below the geared flanget, which bears upon 
it. Thus as the driving ring is driven it 
turns in, and is supported by, the collar ?y. 
W is a frame secured to the frame of the 

machine by brackets DD having on its upper 
side horizontal ways upon which slides a car 
riage X supporting a pan Y into which the 
balls are unloaded from the machine. The 
carriage is moved back and forth on the ways 
by means of the handle ac, and as it moves, it 
revolves the disk Z, on whose edge are cut 
gear teeth which mesh with the rack U on 
the inside of one of the Ways of frame W. 
Disk Zis eccentric with the pan. The pan is 

conical with a hole in the bottom which is au 
tomatically opened or closed by the disk ZaS 
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follows: The disk has a hole a through it of 
the same size as hole?, and in such a position 
that as the pan is moved on the ways and the 
disk Z revolves over the hole J, the two holes 
gy and 2 are superimposed only when the pan 
is in its position farthest away from the ma 
chine. In this position the balls which have 
been unloaded from the machine into the 
pan, drop into a box or any other receptacle 
beneath. When the pan is at the other end 

O 

of the ways, in order to receive the balls from 
the machine the solid part of the disk is un 
der the hole y which is consequently closed. 

In order to unload the machine, the emery 
wheel is first lowered out of the way of the 
pan W, which is then slid up under the race. 
The whole path is then lowered away from 
the driving ring by the lever r' as hereinbe 
fore described. The cone Q is then further 
lowered by pressing down the handle Q and 
the balls drop out into the pan, which is then 
removed, depositing the balls. AS Soon as 
the balls are out of the race, the handle Q is 
released and the spring qi brings the cone up 
again to the level of the ring n, more balls 
are fed into the race through the driving ring 
and the race is raised against the driving 
ring. These balls are then ground to the de 
sired size, indicated by the index lic on the 
dial plate, and the operation is repeated. 
I claim 
1. In a grinding machine, a vertically sta 

tionary diriving ring, a vertically movable 
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race, an emery wheel mounted on a vertically 
sliding bracket F, a screw G, a hand wheel J 
and dialk', whereby the position of the emery 
wheel, relative to the driving ring is indi 

5 cated substantially as described. 
2. In a grinding machine, the race N con 

sisting of the ring in and the cone Q in com 
bination with the sleeveso, the rack p, the 
pinion R and the lever r' whereby the race 

Io N is lowered substantially as described. 
3. In a grinding machine, the race N con 

sisting of the ring in and the cone Q, and the 
sleeve O in combination with the spindle q, 
the spring g, and the handle Q' whereby the 

I5 cone is lowered independently of the ring in 
substantially as described. 

4. In a grinding machine, the driving ring 
T provided with the geared flange i, in com 
bination with the collar v', the rigid flanged 

2 o supporting ring W, and the pinion U, the spin 
dle u and the pulley c' whereby the driving 
ring is supported and driven substantially as 
described. 

5. In a grinding machine, a vertically sta 
25 tionary driving ring in combination with a 

race N provided with a sleeve having a rack 
p, the pinion R, the vertical racks the spring 
s' and the hand-wheel S whereby the press 
ure of the product of the machine against 

3o the driving ring is adjusted substantially as 
described. 

a sliding shaft e, a sliding pulleyb', a sliding 

3 

6. In a grinding machine, a centrally per 
forated pan Y mounted on a rack frame W 
provided with a perforated geared disk Z 
whereby the pan holds or discharges the pro-35 
duct of the machine when under or away 
from the machine substantially as described. 

7. A grinding machine consisting of a ver 
tically stationary driving ring T, a race N, a 
vertically movable emery wheel E, said driv 
ing ring being operated by the pinion U, the 
shaft it, and the pulley c', and said emery 
wheel revolving in an opposite direction from 
that of the driving ring operated by the shaft 
and pulley, substantially as described. 45 

8. A grinding machine consisting of the 
standard. A provided with a vertically sta 
tionary driving ring T, a vertically movable 
race N, a vertically movable emery wheel E, 
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bracket F a screw G, a hand wheel J, a dial 
k', a hand wheel S, the racks p and s, the 
pinion R, the spindle q, the sleeve O two le 
vers r" and Q', a frame W, a pan Y, a disk Z, 
and connecting mechanism substantially as 55 
described. 

In witness whereof I have hereunto set my 
hand. 

ROBERT HOWARD GRANT. 
Witnesses: 

WM. B. H. DowSE, 
E. H. GILMAN. 

  


