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To all whom tt may concern:
Be it known that I, DANIEL K. K& JMPSTER

of Boston, in the county of Suffolk and State_ -
of Massaehusetts have invented certain new [
and useful Improvements in Automatic Ball-

Grinding Machines, of which the following,
taken in connection with the aecom panymﬂ
drawings, is a specification.

My invention relates to lmpmvements in.

machines for forming metal balls spherical;

and the object and purpose of my invention

are to provide an automatic, continuous, self
feeding and grinding mechanism which will

take rough balls of varying sizes from a re-
ceptacle or hopper and successively feed and |

orind them to size without hand mampulatlon
or regrinding, as heretofore practiced prior to

my mventlon
My invention consists in the construction

andcombination of the various devices herein

described, which constitiite an organized ball-

grinding mill or system whereby rough metal
balls are ground to size in one grinding op-

eration direct from a supply of loose balls
¢ within a suitable hopper or receptacle, all

the elements or devices constituting said sys-

tem acting and operating together -to auto-

matically, eontinuously, and :expeditiously

the claims.

In the dmwmos 1n. WhICh 5111111:.-11 ﬁﬂ'ures:

of reference mdlcate corresponding . parts

Figure 1 represents a vertical section of my
improved ball-grinding mechanism, the hop-

per and chute and 1ts SprOI‘tlIlﬁ‘-I‘eSt being
Fig. 21isa hon-—

zontal section of the same. Fw 318 a detail

view of the yielding ball-guide, t]:i_e pressure-

bars thereof being shown broken to reduce
the size of drawing.
showing in detail one other form of backer or
supporting device forthe ball-conveying feed-
roll. Fig. 5isan enlarged elevation of a ball
or 8phele the dotted 11nes thereon denoting
the spirally- -rolling movementgiven said balls
or spheresin theu passage alonﬂ' the feed-roll
ogroove from end to end ther eof being caused
to partake of a smmlly-wvolvmn' movement
by reason of the oblique or spiral groove,
which tends by frictional contact on the balls
or spheres under the rotation of the feed-roll

Fig. 4 is a'cross-section

| to impartaspirally-rotating movement to said

balls or spheres, more or less according to the
angle or pitech of said feed-n'l oove.
My invention 18 suseeptlble of being con-

structed and arranged in various ways with-
1 1n the-scope of mechameal skill and modified

to suit the class of work being performed, al-

| ways retaining, of course, the essential fea-

ture and spirit of my 1nven110n and-I wish

to state in this connection that my present

invention is somewhat in the nature of a
modification of the invention secured to me
by United States Patents Nos. 850,759 and

385,186 of 1888. Insaid patentsI have shown, -

descr ibed,and claimed adiehavingan obllque
working groove forrapidly conveying balls or

spheres and imparting to them a spirally-ro-

tating movement, Whel eby they may be acted
upon on all parts and formed perfectly spher-
ical, and I claim this improvément in the art
t0 have been original with me, as set forth in
the patents 1efer1ed to. |

For a certain class of ka I find it con-
venient to construct and arrange the ball-
orinding mill as-shown in the accompanying
dramnﬂs in which a suitably - supported
frame or bed 2, having upr ight ends 3,18 pro-

vided with bearmﬂ"s 4— in which revolves on
suitable journals the feed-roll 5, having ob-

lique or spiral working grooves 6, Sald orooves

a httle more than one-half the diameter of

‘the ball or sphere 7 to be conveyed therein,
and while I have shown said grooves 6 to be
rounded in cross-section I pr eJ‘:el for certain

sizes of balls to form the feed-grooves V-
shaped in cross -'section, as. they are held

-steadlel while traveling &Ionﬂ' therein.

The grooved feed- r011 18 held from endwise

motion: by a shoulder 8 on one end thereof at

one side of the bearing and a fast collar 9 on
the opposite side of said bearing. A pulley
10 or other suitable driving devwe is fast on
the opposite end of said ﬂ'moved feed-roll 5

forgivingsaidroll the required rotary motion.
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A frame or two upright levers 11 are piv--

oted at their lower ends to adjustable ears

12 on the bed 2 and are loca,ted near the bear-
ings for the feed-roll 5.

100

A cuide for retaining the balls or spheres

Wlthm and in f11ct10na1 conbact with the feed-
aroove, so as to be spirally revolved thereby
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and compelling them to travel in a straight | vent any such springing and the consequent
line across the machine, is composed of, pref- | imperfect grinding which would result there-

erably, two hardened-steel pressure-bars 13,
fastened at their ends to the levers 11 and
extending lengthwise the grooved feed-roll 5,
the sides of said bars adjacent said feed-roll
being preferably beveled or shaped so as to
conform thereto and embrace the side of the
roll, as shown in Figs. 1 and 4.

The pressure-bars 13 are arranged so as to
form a tapering slot or opening between them
and are separated far enough to admit a por-
tion of theball or sphere 7 to extend through
beyond the face of the said pressure-bars.
The bars 13 are fastened to the levers 11 by
sultable screws 32, passing through slots 33 in
said levers, so as to adjust the said bars 13 to
and from each other, and thus change the
width of the slot or space between them, as re-
quired for guiding the different-sized balls to
be ground, as plainly shown in dotted lines in
Figs. 1 and 3.

To the upper ends of the levers 11 are piv-
oted the eyebolts 14, which pass through ears
15 1n the caps 16 of the bed. A spiral spring
17 is provided on each of said eyebolts be-
tween the ears 15 and suitable adjusting-nuts

15 on the ends of said bolts, thereby press- |

ing said bars 13 toward the feed-roll 5 with
an adjustable and yielding pressure.

It should be understood that in place of
the springs 17 for holding the pressure-bars
against the series of balls in frictional con-

‘tact with the feed-groove I may use weights

so arranged as to exert a similar yielding
pressure thereon. Weights being a well-
known equivalentin this connection I do not
consider it necessary toillustrate them in the
drawings.

A grinding-wheel 19, composed of emery
or other suitable substance, extends nearly
the length of the feed-roll and is secured to
the shaft 20 in the usual manner by being
clamped between flanges with a screw and
nut on said shaft, as shown in Fig. 2. The
journals of the grinding-wheel shaft are sup-
ported in boxes 21, resting in slots within the
upright portions 3 of the bed and are held
in place by the caps 16 thereon. The boxes
21 are provided with adjusting-screws 22,
which pass through the part 3 of the bed, be-
ing held from endwise movement by a groove
and pin in the usval manner, and are pro-
vided with suitable hand-wheels for turning
sald screws to move either end of the grind-
ing-wheel to and from the pressure-bars 13,
as required, a suitable pulley 23 being fast
on the grinding-wheel shaft for giving it the
necessary speed of revolution.

The grooved feed-roll 5 in order to admit
of the use of pressure-bars for holding the
balls or spheres within the grooves during
the process of grinding is necessarily limited
as to diameter, and if not backed up by a
rigid support would spring as soon as the
feed-groove filled with balls being ground by

contact with the grinding-wheel, and to pre- |

from I provide a strong support behind the
feed-roll, preferably one or more stout rolls
24, which revolve by frictional contact with
the grooved feed-roll, being firmly held up
against said feed-roll by suitable screws 25
and adjustable journal-boxes 26 similar to
those just described with relation to the
grinding-wheel. h

A receptacle or hopper 27 is suitably sup-
ported above and at one side of the machine
by the rest 2§, so as to bring the chute 29

“near the end of the feed-roll groove and cen-

tral with said feed-roll. The chute 29 is con-
structed so as to contain a single row of balls
one above the other and extends close to the
feed-roll 5.

In the drawings both the feed-roll § and

grinding-wheel 19 are designed to be revolved
right-handed, and, assuming the hopper to
contain rough balls or spheres, as shown,
and the machine operated, the operation

would be substantially as follows: When the

feed-roll 5 revolves so as to bring one of its
feed-grooves 6 directly under the chute 29, a
ball 7 passes from said chute into the feed-
groove and 1s carried around and downward
into the position shown in Fig. 1, being
caused to do so by reason of the hollowed-out;
or lateral groove 30 across the upper pres-
sure-bar 13, foreing the ball downward into
contact with the upper edge of the lower
pressure-bar 13,where it is spirally revolved
by the oblique or spiral feed-grooves and con-
veyed along across the machine, every part
of its surface being acted npon by the grind-
ing-wheel and equally ground, thus produc-
ing perfectly-spherical work. As the balls
or spheres reach the end of their travel along
the pressure-bars they are forced out of the
feed-groove through the hollowed-out or lat-
eral groove 31 in the lower pressure-bar 13
and drop into a suitable receptacle therefor.

The conveying-roll 5 may have one or more
oblique or spiral feed-grooves, as desired. In
the present drawings two of such grooves are
shown, and consequently two balls will be
successively foreed into position to bespirally
revolved and ground to size for every com-
plete revolution of the grooved feed-roll, and

so long as the hopper is kept supplied with

rough balls the machine automatically and
successively passes them through the feed-
roll, spirally revolves them, and grinds them
to size, and at ordinary speed a continuous
stream of finished balls is being delivered.

1 prefer to have the ball-guiding slot be-
tween the pressure-bars 13 slightly tapering,
as shown in I[ig. 3, being widest at the end
where the balls first start to be ground and
gradually reduced in width as the balls are
ground smaller, as by so doing a more even
pressure and frictional contact between the
balls and feed-groove is obtained.

I have found it absolutely essential in prac-
tice to hold the feed-roll and ball-guide to-
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ward each other with a yielding pressure, in
order to prevent the rough balls from clog-
oing in the groove of the feed-roll and . be-
coming wedﬂ*ed between said groove and the
ball-n*mde, and, furthermore, it is necessary
to have the ball- 0‘1.11(16 apply a certain amount
of yielding pressure to the balls within the
feed-roll groove, in order to insure the balls
being ground perfectly spherical and to ex-

act size by being spirally revolved through

frictional contaet of the oblique feed—ﬂ‘roove
while they are being conveyed alonw in a

straight line across the ball-grinding surface'. |

It will be evident to askilled mechanie that
there are several ways of causing the feed-
roll and ball-guide to clamp the balls between
them with a yleldm pressure, and 1 have
illustrated herein one of such ways in which
the pressure-bars 13 are held against the
series of balls being ground with a yield-
ing pressure to admit of rough and unequal
balls passing through the feed roll and being
oround to size Wlthout clogging the maehme
as would be the case if the pressure-bars and
feed-roll were held rigidly in position.

I find it essential to back up the feed-roll
with an adjustable bar or support, preferably

~ the roll or rolls 24, arranged so as to be moved

30

35

bodily to or from the smd feed-roll, as by so

doing I am able to take up all lost motion
~caused by wear of the parts and hold the

grooved feed-roll exactly in line, soit cannot
spring under the pressure put upon it, and
thus insuring the balls or spheres being

ground true and to proper size, and when con- |

sidering the smaller sizes of feed-rolls for
conveying the smaller sizes of balls it is ab-

 golutely necessary that said feed-roll be se-
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curely held or supported in themanner I have
stated, in order to be able to grind said balls
per feet]y true to size and of true spherical
shape.

I prefer to make the grinding- Wheel 19 1n
two parts of two difier ent or ades of material,
that part of the wheel which first acts upon
the balls being of a coarse grade, say for
about fwo-thirds its len ath, to grind the balls
to size, and the balance of said wheel made of
finer material to polish the balls.
ing the balls can be more rapidly ground and
a much finer and better finish given them
than could be done otherwise, as with my in-
vention they are ground and polished in one
operation.

In Fig. 4 1 have shown one other way of
b%ckmn up the spirally-grooved feed-roll, and
this would be preferable for the smaller sizes,
as the supporting-rolls 24 are separated, so
as to admit of the small feed-roll 5 being ar-
ranged partly between them, thus giving said
feed-roll greater support and insuring the
necessary rigidity without surrounding said
feed-roll with a casing, which, as must be
plainly evident, would be fatal to the prac-
ticable working of the machine.

It will be observed that I have constructed

and arranged my machine so as to readily |

By so do-

compenbate for the natural wear of all the
parts by making said parts adjustable, and I
wish to agaln GELH attention to the fact that
by makmﬂ' the ball-guide or pressure - bars

self-adj ustmﬂ' with 1‘613131011 to the balls and

feed-roll I am enabled to properly feed and
orind balls that would otherwise clog and
bleak the machine, owing to their 1011ﬂ*hness
and variation in size.

It should of course be understood that many
of the parts of my automatic ball-grinding
machine may be changed within the scope of

mechanical skill Wlbhout evading the essen-

tial features and spirit of my mventmn
Having used in my former patents before
referred to a feed-roll having oblique or spiral

working
rally- romtmw movement a,nd causing them to

)

agrooves for giving the balls a spi-
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travel along in a line parallel with the axes

of said feed-l oll, I do not seek to claim it in
this apphcation but the present construc-
tion and combination, with said feed-roll, of
the ball-guide or y1eldm pressure-bars and
a baeker or supporting-rolls for the feed-roll,
together with the multig rade or sectlonal

Q0

0'1111(11110* wheel and mech nism for adjust- .

ing and operating the various devices where-
by an organized autonmtw self-feeding ball-
orinding mlll using rough balls duect from

a uutable 1eeeptacle or hoppel is produced,

I believe to be new in this class of machines.
Having now described the nature, construc-
tion, and operation of my invention, I desire

to secure by Letters Patent and claim—

1. In an automatic ball-grinding mill, the
combination of the followmﬁ' instr umentah-
ties, viz. a frame or bed, a ball feeding roll
havmg an oblique or spiral groove, mechan—
ism for revolving said feed-roll in suitable
bearings, a h0pper or chute adapted to hold
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a row of balls one above the other, a ball-

guide extendinglengthwise the feed- roll hav-
ing its inner edﬂ‘es thinned or beveled so as
to ovellap the ba,lls and retain them within
the groove of the feed-roll with a portion of
then surfaces exposed for grinding, yielding
mechanism between the feed-roll and ball-
cuide, a grinding-wheel, mechanism for re-
volving 1t and meehamsm for adjusting the

pO%ItIOll of the orinding-wheel with 1elat1011_

to the feed-roll, Tor the purpose set forth.

2. In an automatlo ball-grinding mill, in
combination, a frame -or bed & plrally-
grooved feed- roll, mechanism for revolving

md feed-roll in s111table bearings, a feed- roll‘

11O

I15

I120

backer or support, a hopper havmg a chute

adapted to hold a row of balls one above the
other, ball-retaining guide-bars, one above

the other extending lengthwise the feed-roll,

yvielding mechamsm between the feed - roll
and ball-guide, and a grinding-wheel having
meohamsm f01 1evolv1nn it, and mechamsm
for adjusting the dlbt‘mce between said wheel
and ball-retaining guide and feed-roll, for the

pm pose set forth.

125

130

. In a self- feedmn‘ ball-grinding machine, |

the combination of a suﬂaable frame or bed, a
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spirally -
frame or bed so as to be revolved, a ball-re-
taining guide extending along one side of said
feed-roll, a backer or suppmt on the opposite
side of said feed-roll, mechanism for holding
the feed-roll and ball-wmde toward each othel
withayielding pressure, and a grinding-wheel
and mechanism for adj ustmn' 1t. to :-3,11(1 from
the feed-roll, for the purpose set forth.

4. Tn an automatio ball-grinding mill, the
combination with a frame or bed havmg qmt—

able bearingsand afeed-rollhaving anoblique

or spiral working groove, of a chute for con-
ducting the ba,lls to be ground into said feed-
rollgroove,a support f01 the back of said.feed-
roll to pr event it fr om sSpringing

wise the feed-roll and adjacent ther eto, yleld-
ing mechanism for holding the feed-roll and
ball-f‘-'mde toward each othel, and an emery
or other erinding wheel arranged so as to be
de;]usted with 1elat10n to the balls revolving
between the ball-guide and feed-roll groove,
SO as to cause elther end of said wheel 130 or 11:1d
the balls more or less as desired, for the pur-
pose set forth.

5. Inaball-grinding machme the combina-
orooved feed roll, its
supporting-backer and a ylelding ball-r etmn—-
Ing guide ehtendlnw lengthwise said feed-roll,
of a chute for (,onductmﬂ* the balls under smd

ball-guide and into smd roll - groove, for the

- purpose set forth.

35

6. In a ball - grinding machine, a spirally-
orcoved feed- 1011 in combmatwn with a ball-

'1eta1nmg guide, havmn" yielding bars with

thin straight edges for ovellappmn‘ the balls,

] extendmﬂ' lengthwise of the feed-roll, a gr md-

40
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111fr-wheel,zmd mechanism for var ymn‘ the dis-
tance between either or both ends of said feed-

roll and grinding - wheel for the purpose set

forth.

7. Inaball-grinding machine, the combina-
tion with an obhque or Splmlly erooved feed-
roll and a slotted ball-guide extending length-
wise the feed-roll, of mechamsm f01 holdmﬂ'
the feed-roll and ball-ﬂ'ulde toward each 0131161
with a yielding pressure, for the purpose set
forth. -

8. In a ball-grinding machme the combina-
tion with a spir ally- grooved feed-roll adapted
to be revolved in suitable bearings, and an
adjustable backer therefor, of a yleldmﬂ ball-
guide extending len frthWISe the feed-roll hav-
Ing an opening or slot adapted to permit the
ba,lls within the feed - groove to protrude
through said guide far enoun'h to be engaged
byagr mdmn Wheel and compellm said balls
to tla,vel in a strmn*ht line across the surface
of said wheel, for the purpose set forth.

J. In a ball-wundmn‘ machine, in combina-
tion, a spir a,lly-n rooved ball- feeding roll, and
mechamsm for revolving it, a n'nndmn' wheel
or roll extending len ﬂ'thwme on one s1de of the
feed-roll, mechamsm for revolving it, and a
support or backer on the opposite su:le of said
feed-roll, for the purpose set forth.

grooved feed - roll mounted in said |

,a ball-retain-
ing guide composed of bars e*{tendmw length-

10. In a ball-grindihg machihe, the combi-
nation of a spirally-grooved feed-roll, a back
supporting - roll, and a grinding - wheel, the

‘axes of all three elements being substantmlly

parallel with each otherandin the same plane,
for the purpose set forth.

11. In a ball-grinding machine, the combi-
nation with a spimlly-gmoved feed-roll, of a
grinding - wheel having its axes of rotation
substantially parallel with the axes of rota-

‘tion of the sald spirally-grooved feed-roll, and

in the same horizontal plane therewith, for
the purpose set forth. |

12. In a ball-grinding machine, a frame or
bed provided with upllﬂ*ht or outstanding
ends having three sets of journal- bemmﬁs
arranged side by side and in subsmntmlly
the same plane, the intermediate set being
stationary and the other two sets composed
of sliding boxes made laterally adjustable in
a Stlﬂlﬁ‘llt line with relation to the intermedi-
ate set, and mechanism for retaining said
boxes in the desired position, for the purpose
set forth.

13. In a ba;llm*lmdmw machine, a spirally-
grooved feed- 1011 and meehfbmsm for revolv-
:ing it, in combination with a yielding ball-
gulde extending lengthwise said feed - roll,

overlapping and retaining the balls within

the feed-groove and causing them to travel
along in a straight line lengthwise said feed-
roll and within sald spir al groove, for the
purpose set forth.

14. In a ball-grinding machine, a spirally-

grooved feed- 1011 in combmatwn with a slot-
ted ball-g guide e*{tendmﬂ* lengthwise said feed-
roll and movable ears or ::'-Ldj usting mechan-
iIsm for making it bodily adjustable with rela-
tion to said feed-roll, whereby said ball-guide
may be adjusted to codoperate with feed-rolls
having different diameters as required for
conveying different sizes of balls, for the pur-
pose set forth.

15. In a ball-grinding machine, a spirally-
grooved feed -roll, in combination with a
hinged or pivoted ball - guide extending

lengthwise said feed-roll, and mechanism for

holding said ball-guide against or toward said
feed-roll with a yleldmﬂ‘ pressure, for the pur-
pose set forth.

16. In a ball-grinding machine, the combi-
nation with a spirally-grooved feed-roll, of a
ball-retaining guide composed of two bars
arranged edge to edge, and apart from each
other, and extendmw lenﬂ'bh wise the said feed-
roll, for the purpose set fmth

17. In a ball-grinding machine, the combi-
nation with a stra,ight ball-—retaining guide, &
grinding-wheel, mechanism for revolving it,
and mechanism for adjusting its position
with relation to the ball-guide, of mechanism
for spirally revolving the balls while they are
being conveyed along the ball-guide, for the
purpose set forth.

18. In a ball-grinding machine, the ball-
guiding pressure-bars and frame or levers

| therefor pivoted to the frame or bed of the
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mechanism for holding said pressure-bars in
position with a yleldm pressure, for the pur-
pose set forth.

19. Inaball- D‘I‘indmwmaehme thespirally-
grooved feed- 1011 eombmed w1th a friction-
epplymn ball- Omde having thin or beveled
edges having a laterally ad,]ustable slot, for
the purpose set forth.

20. In a ball-grinding machine, the combi-
nation with a Sp1relly-n1ooved feed- roil, of a
feed-roll backer, preferably a rolling support,
and mechanism for adjusting and keeping
sald backer or rolling support in frictional
contact with said feed-roll, for the purpose
set forth.

21. In a ball-grinding machine, a frame or
bed, a frame or levers pwoted thereto, and

pressure-bars extending across said frame or
levers, combined with meehamsm for holding
said pressure-bars on said pivoted frame or
levers 80 as to be capable of adjustment,
whereby the ball-guiding slot between said
pressure-bars may be ehenwed or made wider
OT narrower as required, for the purpose set
forth.

22. Ina ball- 0'1111(]1110‘ machine, the combi-

nation with a spirally- glooved feed roll and
a grinding-wheel arranged adjacent thereto,
of pressure-bars extending lengthwise the
feed -Toll between said feed-roll and said
grinding-wheel, and having their inner edges
beveled or shaped so as to conform to the side
of said feed-roll, for the purpose set forth.

23. In a ball-grinding machine, the combi-

nation, with a suitable frame or bed, a spi-

Eblly-ﬂ‘l ooved feed-roll mounted therein so as
to be revolved, a ball-retaining guide extend-
ing along one side of said feed-roll mechan-
ism for hold_ing the ball-guide toward or
against said feed-roll with a yielding pres-
sure, & backer held against the opposite side
of said feed- roll, and a grinding-wheel having
mechanism for 1eV01V1110' it end mechanism
for adjusting its position w1th relation to the
feed-roll, for the purpose set forth.

24. Inan automatic ball-grinding machine,
the combination, with a frame or bed having
suitable bearings, and a roll having an ob-
ligue or spiral working groove, of a recepta-
cle or chute for conducting the balls into said

roll-groove, a support for the back of sald

erooved roll fo prevent it from springing, a
ball-retaining guide composed of bars extend-
ing lengthwise the axes of said grooved roll,
mechanism for permitting said bars to move
laterally against a yielding pressure, and an
omery or other grinding wheel having mech-
anism for adjusting its position so as to cause
either end of the said wheel to grind the balls

more or less as desued f01 the purpose set

forth.
25. In a ball- ﬂ'undlnﬂ‘ machine, the combi-
nation with an _obhque or splrally agrooved
roll, a ball-retaining guide extending in a

straight line lengthwise the said roll, and
mechanism for holding said ball-guide in po- |

in combination with adjustable |

sition toward or against said roll with a yield-

ing pressure, of a chute for conducting the
balls intosaid roll-groove and under said ball—
ouide, for the purpose set forth.

26. In a ball-grinding machine, in combi-
nation, an obhque or spwally grooved roll, a
ball- retainin gouideextending lengthwise the
sald grooved roll, mechanism Tor holdmrr sald
be,ll-mnde toward said roll with a }7161(11]10‘
pressure, and a grinding-wheel having mech-
anism for 1eV01V1110' 1t a,nd mechanism f01 ad-
justing its position relative to the ball-guide
or grooved roll as required, for the pur pose
Set' fOI‘th

27. In a ball-grinding machine, an oblique
or spirally grooved roll, in eombmamon with
a ball-retaining guide e*{tendmﬂ' along the
surface of the roll and held ther eto by yleld-
ing mechanism, and. having. lateral grooves
as described for receiving or delivering the

“balls, for the purpose set forth.

- 28. In a ball-grinding machine, the combi-
nation with an obhque or splrally orooved
roll, and a grinding-wheel arranged adjacent
thereto as deseribed, of a yielding ball-guide
extending between said grooved roll and

75
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orinding - wheel and having a hollowed-out

lateral groove for admitting the balls between
the ﬂ‘rooved roil and ball- crmde for the pur-

pose Set forth.
29. In a ball- 011nd1n0* machine, in combi-

nation, an obhque or spnelly greoved roll, a

o mdmﬂ‘—wheel arranged adjacent thereto as

desel 1bed, & yleldmn slotted ball-guide ex-

95

IOC

tending along between the wrooved roll and .

Ormdmﬂ'-wheel and dewces for presenting
end dthE‘l ing the balls to and from the
grooved roll, f01 the purpose set forth.
30. In a ball orinding machine, the combi-
nation with an ebhque or spirally grooved
roll, and a grinding-wheel arranged adjacent
thereto as deselibed of a ball ouide coms-
posed of two bars extendmﬂ alonﬂ‘ between
the grooved roll and 0‘11ndmﬂ* Wheel said
bars belnﬂ‘ separated to form a Dall- retammn‘
slot, the upper bar being cut away or groov ed
latemlly under the chute to receive bhe balls
therefrom, and the lower bar being cut away
or ﬂ*rooved laterally at the 0pp081te end of
md bars for permitting the balls to drop out
after being ground, for the purpose set torth.
31. In a ball oT mdmcr machine, the ball-re-
taining guide eomposed of two side pieces or
levers, two bars arranged edge to edge and
separ ated to form a bell-n'mdmﬂ* slot between
them, combined with adgustable mechanism
for attaehmw said bars to said side pieces or
levers, so0 sald bars may be adjusted, to

'chanﬂ‘e the width of the ball-guiding slot, for

the purpose set forth.

32. In a ball-grinding machine, a frame or

side levers, combmed W113h two ball—ﬂ*mdlnﬂ
bars extendmfr across sald frame or levels
and constr ueted so as to receive and deliver
the balls, substantially as and for the pur-
pose set forth.

33. Inaself-feeding ball-grinding machine,
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sald roll, in

the combination of the following instrumen- |

talities, viz., a frame or bed having suitable
bearings, an oblique or spirally grooved roll,
mechanism for giving said roll the reqmred
movement, a chute for conducting the balls

into said 1*011, a support or backer for said

roll to prevent it from springing, a ball-guide
extending along the face of the roll for re-
taining the balls within the roll-groove and
causing them to travel in a straight line,

‘mechanism for causing the ball-guide to be

held in position with a yielding pressure so
as to allow 1t to move laterally, a grinding-
wheel adjacent to said roll, mechanism for
adjusting the position of said grinding-wheel
with relation to said roll, and mechanism for
revolving said grinding-wheel, for the pur-
pose set forth

34. In a ball-grinding m&chme, a frame or
bed, an obhque or splmlly grooved roll, and
a yielding ball-guide extending lengthwise of
combination with a multigrade

abrading-wheeladapted for grinding and pol-
1shing the balls in one and the same opera-
tion, substantially as herein deseribed.

35. In a ball-grinding machine, the combi-
nation with a spirally - grooved feed - roll
mounted in suitable bearings so as to be re-

volved, a feed-roll backer ELlld a ball-retain-

ing guide extending lengthwise of said feed-
roll, of a sectional &bmdmmwheel adapted
to both erind and polish the balls at one and
the same operation, substantially as set forth.

36. In a ball-grinding machine, mechanism
forspirally revolving and conveying the balls
in a straight line, substantially as deseribed,
comprising a roll having a plurality of oblique
or spiral grooves and a guide extending along
sald roll, combined with mechanism for hold-
ing said roll and guide together with a yield-
ing pressure, for the purpose set forth.

In testimony whereof I have signed my

name to this specification, in the presence of

two subscribing witnesses, on this Sth d‘t}?’ of
April, A. D. 1367.

DANIEL E. KEMPSTER.

YWitnesses:
FrED JOV,
IIENRY CHADBOURN.
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