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UNITED STATES

HARRY M. PUTNAM, OF FITCHBURG, MASSACHUBSETTS,

PaTeENnT OFFICE.

ASSI(]‘NOR TO THE

FITCHBURG STEEL BALL COMPANY, OF SAME PLACE.

MACHINE FOR GRINDING BALLS.

SPECIFICATION forming part of Letters Patent No. 664,823, dated December 25, 1900.
Avpplication filed March 9, 1898.  Serial No. 673,210, (No model.) |

To all whom it may conceryu:

Be it known that I, HARRY M. PUTNAM, a
citizen of the United States, and a resident
of Fitechburg,in the county of Worcester and

s State of Massachusetts, have invented a new
and useful Improvement in Machines for
Grinding Metal Balls, of which the following
is a specification, accompanied by drawings
forming a part of the same, in which—

1o Figure 1 represents a side view of a ma-
chine embodying my invention for grinding
metal balls. Fig. 2 is a vertical central sec-
tional view of one of the tabies for support-
ing the balls during the operation of grind-

15 ing. Fig. 3 is a top view of that portion of
the framework in which the ball-supporting
tables are held, showing two tables for sup-
porting the balls held therein; and Iig. 4

~ represents in sectional view a portion of one

20 of the ball-retaining plates, showing one of
the balls held therem |

Similar numerals refer to similar parts in
the different figures.

The object of myinvention 18 to provide an

25 apparatus for grinding metal balls by which
a ball after the operation of forging has been
completed is reduced to true sphel ical shape;
and it consists in the construction and ar-
rangement of parts, as hereinatter described,

3o and set forth in the annexed claims.

Referring to the drawings, 1 denotes the
supporting framework or stand, and 2 a
counter-shaft from which the operative parts
of the machine are driven.

35  Journaled in the upper portion of the frame
1 is a vertical shaft 3, carrying a pulley 4, by
which the shaft is rotated by means of a belt
5 from the counter-shaft 2. Attached to the
lower end of the vertical shaft 3 1s a grinding-

40 wheel 6, consisting of emery or other abrasive
material. The grinding-wheel 6 revolves in
a horizontal plane and is adapted to grind
metal balls brought into contact with 1133 n-
der side 7.

45  Projecting from the front of the stand 1 is
a shelf 8, a portion of which is shown in plan
view in Fig. 3. Theshelf 8 projects beneath
the revolving grinding-wheel 6 and 1s pro-
vided with two 0peﬂinﬂ's or holes arranged

so side by side to receive the tables 9 for sup-
porting the- balls during the operation of

l erinding.

Fig. 2 of the drawings represents
in sectional view a portion of the shelf 3,
showing in vertical central sectional view
one of the ball-supporting tablesheld therein. 55 .
The ball-supporting tables 9 are duplicates of
each other, and ea,eh table consists of a hol-
low cylinder 10, closed at its upper end and
provided with an exterior serew-thread 11,

which is engaged by the serew-thread 12 of 6o

an annular nut 13, journaled in the shelf 8
and having a hand-wheel 14 attached thereto
in order to rotate the nut, and thereby raise
or lower the cylinder 10 in order to carry the
balls upon the table into contact with or to 65
withdraw them from the grinding-wheel 6.
~Journaled concentrically in the cylinder 10
is a hollow shaft 15, carrying a belt-pulley
16, which is attached to its lower end, and
having a pair of spurs 17 17 projecting from 7o
its upper end above the closed end of the cyl-
inder 10. Journaled within the hollow shaft
15 is a shaft 18, carrying a belt-pulley 19,
which is attached to its lower end, and hav-
ing its upper end 20 projecting above the 75
upper end of the hollow shatt 15. 'T'he pul-
leys 16 and 19 are connected by belts 21 and |
22 with pulleys upon the counter-shaft 2, by
which each of the shafts 15 and 13 can be
slowly rotated, if desired. 8o
Supported upon the upper and closed end
of the cylinder 10isa removable steel plate 23, -
uapon which the balls rest during the opera-
tion of grinding, said plate hd,vmg holes 24
24 t0 receive the spurs 17 17, projecting from 8s
the end of the hollow shaft 15. The remov-
able ball-supporting plate 23 is provided with
a concentrie rib 25, which supports a perto-
rated ball-retaining plate 26, having a cen-
tral boss 27 onits under side, which fits within go -
the concentric rib 25, thereby centering the
ball-retaining plate. The upper end 20 of
the concentric shaft 18 enters the central boss
27 of the ball-retaining plate and has a spline
connection therewith. The ball-retaining g3

plate 26 is provided with a series of holes 23
to receive the balls to be ground. A portion
of the ball-retaining p]ate 26, showing one of
the holes 28, is represen ted in sectwnal view
on a larger sca,le in Fig. 4, showing the for-
mation of the holes 28 and the poswmn of the
Asrepresented in Fig. 4, each

balls therein.
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of the holes 28 is preferably countersunk
upon the under side of the plate 26, forming
a beveled or flaring hole, with the diameter
of the hole the smallest at the upper-surfﬂ,ee
of the plate. The distance of the ball-retain-
ing plate 26 above the remov able ball-sup-
porting plate 23 is determined by the height

~of the concentric rib 25, and it is such that

1O

- 26, 80 that the balls may be brought into con-
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each of the balls 29 will projectslightly above
the upper surface of the ball-retaining plate

tac‘u with the grinding-wheel 6. Hach of the

‘holes 28 is made ]aw‘el than that pornon

of the ball inclosed wwhm the hole in order
to afford a clearance between the balls and the
ball-retaining plate 26, and as the holes 23
are beveled or flaring upon the under side of
the plate the balls come in contact only with
the acute-angled corner 30.

The ball-supporting plate 23 d.-l]d ball-re-
taining plate 20 are each removable from the

cylinder 10, and the balls 29 are applied by

inverting the upper retaining-plate and plac-
ing the balls in the countersunk holes 25.
The plate 23 is then placed ovér the balls,
with the concentric rib 25 inclosing the boss
27. Thetwoplates 23 and 26 are then pressed
together and placed upon the upper end of

the cylinder 10 in the position shown in Fig.

2, with the spurs 17 of the hollow shaft 15 en-
tering the holes 24 24 in order to rotate the
ball-supporting plate 23 and with the end ot
the shaft 18 engaging the ball-retaining plate
26. The ¢ylinder 10 is then raised by the ro-
tation of the annular nut 12 by means of the
hand-wheel 14 in order to bring the balls 29
into contact with the under surface of the
revolving grinding-wheel 6. During the op-
eration of grindaing both the ball-retaining
plate 26 and. the bdll -supporting plate 23 can,
if desired, be rotated by means of the belts
21 and 22, causing the balls 29 to be continu-
ally rolled nupon the surface of the ball-sup-
porting plate 23, so that the entire surface
of each ball will be presented to the action
of the grinding-wheel 6. The two ball-sup-
porting tables represented in the present
drawings are arranged beneath the grinding-

wheel 6.and upon opposite sides and at equal |

distances from its center, and the diameter of
the grinding-wheel is .equal to the distance
between the outer sides of the table, so that
those. balls farthest from the center of the
orinding-wheel wiil be rotated faster than
those balls nearer the center of the grinding-
wheel, and the rotation of the balls at differ-
ent speeds, depending upon the difference in
their distances from the center of the grind-

- ing-wheel, will cause the ball-retaining plate

6o

to. be rotated by the action of the grinding-
wheel even if the belt 22 were removed. It
desired, therefore, the operation of grinding
can be carried on by the removal of Ehe belts
21 and 22, allowing the ball-supporting plate
23 to be held from rotation by its frmtlonal
contact with the closed end of the cylinder

as may ve de%wed
vided with a groove 381 to receive the end of a

664,823

' the balls themselves, as the balls are rolled
around upon the surface of the plate 23 by
| o
21 and 22

can be employed to unpalt a rotary motion

the action of the grinding-wheel.
Either one or both of the belts

to either one or both of the plates 23 and 26,

bar 32

from turning as the nut 13 is rotated.

The cylinder 10 is pro-
75 L
, which is attached to the frameworkof =
the maehme in order to hold the ¢ylinder 10 .

I deem 1t pl"efemble to provide the l}alllle-;.m__-f S

taining plate with a series of circular holes,

metrically through the ball-retaining plate.

Althongh I have shown but two lmll -sup-.

porting tables arranged beneath the grinding-
wheel, a largernum ber can be used if desir ed

1 prefel' to arrange the tables 1n a row con-

Ho
each of which is adapted to inclose a sm}rle.--.._

‘ball, and the heles are preferably arranged in
straight rows parallel with a line pasbmw dia-

centrically to the axis of the grinding-wheel SRR

and at a sufficient distance therefrom, so that
the axis of the grinding-wheel it produced
would pass between the ball-supporting ta-
bles.

the ball-retaining plateare preferably slwhtly' o

smaller than the diameter of the balls 29 in
order to prevent the balls from
through the ball-retaining plate.

I ha,ve shown the orinding-wheel 1evolvmﬂ' -

in a horizontal plane with the ball- supponmﬂ'-_ .. -
100

and ball-retaining plates placed beneath it.
W hile this is a convement and preferable ar-

rangement, I do not eonhne myself to this - o

position.

What I ¢laim as my 111vent10n and desu'e

to secure by Letters Patent Is—.
1. The combmamon of a lota,mnﬁ' ball-sup-

porting plate, a rotating ball- 1*etalmnﬂ' plate I
concentric with said. ball su_pportmf;‘_ plate - . -

and having a series of holes, or openings, to
receive the balls to be ground, and a rotating

orinding-wheel with its sides in contact Wlth.
plate”' o

and having its axis eccentrie to the axis of -

said suppoxtmw -plate, substantially as de- o

o5

the balls held on said ball-supporting

scribed.

105

The holes 28 at the upper surface of - I

p&ssmg LT

110

2. The combination of a palr of Dball- sup-

porting plates placed side by side and in the . .

same horizontal plane, ball-retaining plates
above said supporting-plates and h&vmg a
series of openings to receive the balls to be
oround and a rotating grinding-wheel having =
the line of its axis passing between said ball- =
supporting plates and with the side of said
wheel overlappmwsald ball-supporting pla,tes,-

substantially as described.

120 .

3. The combination of a o'undmﬂ'-wheel: a0
ball-supporting plate by which the ballstobe _

ground are held against the side of satd grind- o |

ing-wheel, and a ball-retaining plate inter-
posed between said supporting-plate and said
grinding-wheel, said retaining-plate having

a series of holes, or openings, through said -~

plate and &1ranwed in straight lmea paral-

10 and rotating the ball- letammﬂ' plate 26 by i lel with a dla,metmea,l line passmg throuﬂh -
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the center of said plate, substantially as de- |

seribed.

4, The combination of a rotating grinding-
wheel, a shaft, a ball - retaining plate sup-
ported on the end of said shatt, a ball-sup-

porting plate held on the end of said sleeve:

and beneath said ball-refaining plate, a table
beneath said ball-supporting plate and ad-
justably held in the framework of the ma-
chine, and means by which said table is
moved into and ount of contact with said ball-
supporting plate, substantially as described.

5. The combination of a grinding-wheel, a
non-rotatable supporting-table, a removable
ball-supporting plate interposed between sald
table and said grinding - wheel, means for
holding said ball-supporting and said ball-re-
taining platesconcentric with each other, and
means for bringing said table infto contact
with said ball-supporting plate, substantially
as described.

6. The combination with a framework and
a rotating grinding-wheel, of a c¢ylinder held
in said framework, means for moving said
cylinder longitudinally in said framework, a
removable ball-supporting plate supported in
said eylinder, a rotating shaft engaging said
piate, and a ball- retaininﬂ' plate held coneen-
trically on said ball-supporting plate and
capable of an independent 1013&131013 subsmn-
tmlly as described. :

. The combination of cylinder 10, means
fm raising and lowering said eyhndel a plate
23 held on said eylindel‘, a perforated plate 26
held concentrically above plate 23, said plate

3

23 being capable of rotating, and a grinding-
wheel, substantially as described.

8. The combination of a grinding-wheel, a

shaft 18, parallel with the shaft of said grind-
ing-wheel but eccentric thereto, a ball-retain-
ing plate provided with a boss 27, inclosing
the end of said shaft, a sleeve 15 concentric
with said shaft, a ball-retaining plate held on
the end of said sleeve, a table provided with
bearings for said sleeve 15, and means for
moving said table into contact with said ball-

40

45

supporting plate, substantially as described.

- 9, The combination with a grinding-wheel
and a table parallel with the side of sald
wheel, of a removable ball-supporting plate
having a central boss entering said concen-
trie rib,whereby said ball supporting and re-
taining plates are held concentrically with
each other when removed from the maehine,
substantially as described.

10. In a machine for grinding balls, the
combination with a rigid framework of a ro-
tating grinding- wheel a cylinder held in said
framework and prowded with a serew-thread,
a nut engaging said screw-thread and held
from longitudinal movement, a ball-support-
ing plate carried by said c¢ylinder, by which
the balls are moved toward said grinding-
wheel, substantially as described.

Dated this 3d day of March, 1398,

HARRY M. PUTNAM.

Witnesses:
JOHN B. F. GAY,
CHARLES . BAKER.
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