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To all wlmm it may concern :
" Be it known that I, JOEN LoPER KNOWL-
_'10N of the city and count} of - Philadelphia, |
-and State of Pennsylvania, have-invented a
new and Improved Machine for Rounding and |
Polishing Balls, &e.; and I'do hereby declare
that the following 1s a full, clear, and exact de-
sSeription thereof, which mll enable others-
- gkilled in the art to- make and use the -same,
reference being had to the acecompanyin gdraw-

!-

- which—

Figure 1 represents a p]an or top view of |

" this invention. . Fig. 2 isa transverse vertical
section of the same, taken in the plane indi- l
cated by the line z z, Fig. 1. Tig. 3 isasimi-
lar section of the seme the plane of section be- |
ing indicated by the lme ¥y, Fig. 1. Fig.4is
a detached front.etevation of.a ‘milling-tool .
used in turning balls. I‘lg 5 is a transverse

‘vertical section, the line 2 2, Fig. 4, indicating
the plane of sectlon
~view of the same. |
 Similar letters ot reference mdlcate hke_
‘parts. -

" This invention eonmsbs of a maehme com-

Fig. 6 1s a plan or tep l

'.Ipesed of four (more or less) different longitudi-

nally-sliding rotary maudrels radiating from I

‘a common center and provided with chucks at
‘their inner ends, in combination with suitable
‘mechanism to force these chucks alternately
up against the ball to be turned or ground and
with a milling-tool or grinding-wheel in such

‘the fulerum of the leverf,

‘the ball at a time, and the ball is thereby
turned in either dlrectlon while the grinding-
wheel or milling -tool 1s held in contact with
‘the surface of the ball by means of oneor more
serews, or. by an adjustable weight. The force
with which the grinding-wheel or tool is forced
-against the surface of the ball can thus be reg-
‘ulated at pleasure. The position of the revolv-

ing chucks and the time when the same grasp |

the ball are gevemed by a double cam and
weights or springs, and said chucks are so
‘shaped that they grasp the general surface of
the ball, and that cavities and projections oc-
curring ‘on the surface of said ball will not be
‘able to disturb the correct central 1)031t10n of
the same. -

A represents a frame, made of cast-iran or

“any other suitable materla] in form of a

, - eross, with four(more or less) gmdeways,B ra-

dlatmg from a -common eeuter

made in the form of a cup, to fit the surfdce of

‘the ball to be turned, ground, or polished, and- 5}5- i
these chucks are connected to the ma,ndrels 80
| that they can be readily replaced by othersf_.[s;

'made to fit balls of different diameters.

" The tool whieh acts on the surface of the
ball may either: be 4 mlllmg tool, I'*, such s~
shown in Figs. 4, 5,and 6, orltmav beagrind-

ing-wheel, I‘ such as shoen in Figs. 2 and 3,

‘The wheel T is mwounted in a. shatft, a, which
has its bearmgb in a secoudery freme Gr and
this frame is hinged at one end to ha,ugels b,
-suspeuded froni the main frame A, as shownﬁ,i;. o
in-Fig. 3, so-that the front end of the same is .
free to swuw up and down, and the grinding-
surface of the wheel F can be. fereed up tothe -
surface of the ball or removed therefrom "lt the

pleasur’e of the operator.

The position of the ewmgmn‘ fmme Gr 1s rerr-:- R
| ulated by a toothed segment, ¢, which is seJ-:.-_j{ o
cured to its [oose end, and gearsin apinion,d,
mounted on a shaft, e,whlch hasitsbearings 1u"--1;-5
thelower part of the main frame A. One endof =
said shaft passes. through the frame and bears.
a lever, f, to which a weight, g, is ‘attached,by
means of a set-screw, h, as. shown in Fig. 1 S0 ¢
thatitcan be adjusted closer to or farther from
and the power: Whlch;--: o
forces the working-face of the wheel up- awamsn* L
the ball is decreased or increased a8 GII'GIIIII S

stances may mnake it demmble

The wheel I is used more: paltlcqla,rly fop[;i,f.--_'_
grmdmg or polishing, and its working-faceis
hollowed out; to correspond to the balls to be
ground. - It is attached to its shaft so thatit
| can be readlly replaced by another the face
of which corresponds to balls of a larger or.
‘The shaft a receives a rapid-
rotary motion by means of a belt stretched_;;
over a pulley mounted on the same, as shown =
in Fig. 2. If the milling-tool F* is: to be nsed; S
the hmged frame G- 'md the grinding- Wheelk_' o
are removed and the frame G*, Fig. 4,18 a;d-':;-_ o

smaller diameter.

-justed under the ball in the" proper posmon

This frame forms the gnideways for the car- =~
riage C*, in which the veriical shaft a* hasits =~
bearin gs, and attached to the top of thls shaft
| is the millin g toel as clear]v shown in: Flgs

These wayef; s
form the guides for carriages C: €Y, which. form' ..
the bearin as for mandrels D D’ as elearlyf{f; U
shown in Fig. 1.  Each of these 111‘111(116]3 car- {Q
ries.on its inner end a chuck, E or E‘r which ls:'il'i::



o may be most desirable.

4 and . A rotary motion is imparted to said
shaft by a belt stretched round a pulley, ¥,
and a set-screw, f*,serves to set up the w ork-
ing-face of the mlllmg tool agamst the ball to
~ be turned. -~

The secondaw frame (J‘*‘* may eitber be made
separate from the wain frame A or it may be
connected thereto, and 1t ‘may be situafed
almve or below said main frame. - _-
| The position of the ball in relation to the
o 0‘r111d1ng or cutting toolis continnally changed
- Dby the action of the chucks I& E/. The man-

. drels D, on which the chuecks E are mounnted,
- receive a continuous rotary motion by means

- of belts j extending from the druins % on the
~driving-shaft H over pulleys [ mounted on the
ends of the mandrels D. Whenever the chucks
B are brought to grasp the ball, therefore, said

“ ball is compelled to revolve either in the di-

‘rection in which the grinding-wheel revolves,
but much slower than the same, or in the di-
‘rection opposite to said grinding-wheel, as
At certain stated in-
- tervals the chuecks I release the ball, and the

~ chueks E’ are caused . to. grasp the same and

 turn it in a direction transv ersely to the work-
- “ing-face of the grinding-wheel or at right an-
| gles to the motion 1mparted to it by the chu(,ks-

B In order to effect this purpose a direct |

.rot‘uy motion is imparted -to one or both of
the mandrels D’ by a belt, , extending tfrom
a drum, &', over a pulley mounted on the end
of said lIlELIlﬂlG] as shown partmuhrls in Figs.

1, 2, and 3.

The drum A7 is mounted on a sha,fr, H" to_:

which motion is imparted from the drn"mg
shaft H by means of a bevel-gear, m i/, or by
any other equivalent meauns.

The motion of the chucks B E/ toward and
from the surface of -the ball is governed Dby
two cams, o p, meounted on a vertical arbor, I,
to which a slow rotary motion is imparted

- from the driving-shaft by means of an endless |
The cam o, which

screw, ¢, and worm-wheel r.
1s sitnated close over the cam p on the shaft
i, acts on a toe, s, and through it on the car-
riages C, which form the bearings for the man-
drels D, and the cam p acts on a toe, ¢, and
‘through it on the carriages C/, which form the
bearings for the mandrels I)'. Thetoe sslides
‘back and forth toward and from the cam o in
a bracket, &/, secured to the main frame A,
and 1t 18 pivoted to the upper end of a lever,
82, which is mounted on the end of a rock- sha,ft
33, and connects by a rod, s with an eccentric
- wrist-pin projecting from the face of a disk, s°,
- which is mounted on a rocik-shaft, s° These

" .two rock-shafts bave their bearmnq in the

frame A under the carriages C, aud each of
them bear a pinion, s7, Whlch D"BRIS in a toothed
rack, s, secured to the carriages C, as clearly
~shown in Fig.2. -The rock-shaft s° -passes clear

‘through the frame- A and mounted on its end
_‘opposite to the disk s® in the lever §° to which
an adjustable weight, s, is seeured by a set-

SCrew or any othel_smtable means.

il

By the |

419,122

action of this Weightj the point of the toe sis
heldincontact withthesurfaceof thecamo,and
the chucks E are made to grasp the ball until

the high poition of the cam comes opposite

the end of the toe and causes the same to re-

cede.  As soon as this takes place the pinions
§7 rotate in the direction of the arrows marked
thereon in Ifig. 2, ::md the chucks E are (,aused., -

to release the ball.

The toetis arranged pleubd,} like the toe S, -

and itis connected to alev er,t’,which 1s 1110_11_:;11;

ed on a rock-shaft, 13, and connects by a rod,
3, with an occentuo wrlst -pin secured in a dlbl{ -

ﬁ whmh is mounted on the end of a rock. Slmf't
The rock-shafts ¥ and ° extend thmunh

the frame A nnderthe carriages C/,;and pmmns: -

t5, mounted on them, gear mto toothed-racks

t’, which are sec med to the carriages C’, as
Llearly shown in Fig. 3. A lever, tﬂ ‘ﬁhl(}h s

mounted on the rock-shaft °, bears an adjust-
able weight, 1% which holds the point of the toe
t in contact with the cam p. When the high

| portion of this cam is opposite the point of tLe

toe the chucks I/ are forced back from the

surface of the ball, but when the low portion :

of said cam comes Ol)poslte the point of the toe

‘the weight ¢° forces the chucks X up against

the ball and causes thewm to grasp the same.
The cams o and p are so situated in relation

'to each other that when the high portion of the
cam o is opposite the point of the toe s thelow

| portion of the cam p:is opposite the toe ¢, and
vice versa, and it will be noticed, by refelrmg-

to Fig. 1, where the said cams are shown in.
dotted lmeS, that-the high portion of the cam
| p extends nearly two-thirds round, whereas
“the high portion of the cam o is very short.
From thls it follows that the chucks E hold the
ball for the largest portion of the revolution

of the shaft I, whereas the chucks I/ are al-
lowed to gmsp thesame for a short time only,
when it is released by the chucks E. The object
of this arrangement is to impart to the ball a
nearly continnous rotary motion in the plane
in which the grindihg-wheel revolves by the
action of the chucks Ii, and to change the po-
sition of said ball occ‘lsmnally in a dlrectlon at
right angles with the plane in which the grind-
ing-wheel rotates by the action of the chucks E’.

By the combined action of the chucks E B/
the position of the ball in relation to the grind-
ing-surface of the wheel or to the cutting-sur-

face of the milling-tool is con tinually changed,
and a perfect] ywund and true ballis produced.

The chucks grasp the. general surface of the

‘ball and keep the same in the center without

reference to small projections or cavities which
may occur in the rough ball. The weights g,
s, and t° may be Iepldced by springs, and the
.mechamsm may- be changed 1in various minor

_detalls without, ohanmng the result. The driv-
ing-shaft has its bearings in standards 'K, ris.-
ing from the frame A, and motion is imparted

t0 it by a belt 1unmnﬂ* on the pulley. u, or in
any other snitable manner,

This machine is particularly mtended for
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o gr mdmg shot and shell, and it can be used with
great advantage for turning, grinding, and pol-

ishing balls of any other deseription.
I claim as new and- decure to secure by Let-

ters Patent— -
- 1. The method herein descrlbed of lmpartln g
“to the ball while being gronnd or turned an in-
- termittent rotary motlon in two or more direc-
tions by means of four (more or less) longitu- |
~dinally-sliding rotary mandrels, D D', radiat- |

ing from a cominon center, and promded with

_chucks at their inner ends, or any other equiva-
lent means, construéted and operating substan-
~tially as 'wd for the purpose set forth.

2. The combination of four (more or. less)

chucks, E E/,made to grasp the work at stated
intervals, w1th a grmdm g-wheel or mlllm g- tool

applied and operatmg snbatantnllv as 'md forj_

the purpose described. - o
3. The combination of the svgmeutal rack c,_. ?.

pinion d, shaft e, and weighted lever f g, ar-

| ranged and operating, In connectmn with the -

plvoted frame G- and polishing-wheel I, in-the
manner described, to regulate the pressure of
the said wheel a framst the ball to be polished.

4. The cams o p and toes s ¢,in combination -
with the carriages C C/, chucks B T/, and

weighted levers s® 8 or then equivalents, con--

stru(,ted and opemtm o substanhall; as fmd for_.;_%

the purpose described." g

o JOHN LOPER KN OWLTO‘\T

‘Witnesses:

~ PAUL OESTERLE IR
- GEo. IR. _REINHART. S
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