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1o all whom &t may concern : :

Be it Imown that X, Orro W. Somavn, a
citizen of the United States, and a resident
of Philadelphia, county of Philadelphia,
State of Pennsylvania, have invented new

-and ‘useful Tmprovements in Machines for
‘Grinding Balls, of ‘which the following is
a specification.

‘The invention relates to machines for the
grinding of balls such as are used-in ball
bearings and for other purposes.

Machines for grinding balls usuaily com-
prise two opposing relatively movable mem-
bers, such as plates or disks having in their
working faces one or more grooves to re-
ceive the balls.

Since the inventions of one Rrngt G.
Hoffinann there have been extensively and
commercially employed ball grinding ma-
chines in which one of the opposing members
1s o relatively stationary metal disk ustally
of cast metal having on its working face &
serles of concentric grooves and the other
opposing member is a relatively rotatable
disk of abrading material, such as emery or
corundum. : )

Such a machine is shown and described in
patents granted-to said Hoffmann covering
his inventions, one of which patents is No.
(803,164, dated October 81, 1905, for ball
grinding machines, another of which is No.
868,860, dated October 22, 1907, for grind-
mg balls, and another of which is No.
868,926, dated October 22, 1507, for grinding
balls. '

In operating the machine shown in said
patents grinding grooves are formed in the
abrading disk—if grocves are not alresds
therein-——and the depth of these grooves
‘graduaily increases as the grinding procesds.
The grooved portion of the metal or sta-
tlonary disk of course wears somewha
deeper with continved use, but not as fast as
do the grooved portions of the a orading disk.
In order that the product frem such & ma-
chine will be accurate and uniform it has
been demonstrated to be advisable in com-
mercial manufacture to construct the sta-
tionary disk with an outlet to permit the dis-
charge of the balls and to provide a means—a
series of fingers—for positively dislodging
the balls from the grooved portions in the
abrading: disk.

In the commercial machines there is alo

o

empleyed a imneans for mixing the balls and
for subsequently returning or feeding the
mixed balls to the grinding portion of the
machine, to wit, the grinding grooves men-
tioned above.

The dislodging, mixing and feeding just
referred to may be effected by a single
means or mechanism and such a construction
is shown in the Hoffmann patents above
identified, oo

In performing the present invention there
are employed a stationary or metal disk and
a companion abrading disk, each of which
is provided with two sets of grooves, the
two sets of grooved portions in one disk co-
operating with the’ corresponding sets of
grooved portions in the other disk.

The apparatus which is the basis of the
present invention is preferably constructed
50 that the balls being ground will be posi-
tively discharged from the grooved portions

of the grinding disk when the balls reach

particular place, so.that the balls thue dis-
charged will be permitted to roll or will e
conveyed to a sultable elevating and mixing
means and so that finally the balls will voll
or will be conveyed to a position where thev
can pass through a feeding means to the
grinding portion of the machine whereby a
subsequent grinding operation can be per-
formed. In said feeding means there is

preferably comprised a movable guide wem-

ber, to wit an angularly movable throas

anember, which can be relied upen at one
bime to cause the bLalls to be fod into one

set of grooves in the codperating disks and
at another time to feud the balls or to cause
the balls to be fed into ancther set of grooves
in the cobperating disks. This movable
guide member is preferably actuated by
mechanism which causes it to be positioned
periodically as the grinding operatien pro-

ceeds.

As illustrabing a specific emboediment of
the invention reference is made to the drav-
ings forming 2 part of this specification and
n which drawings, '

Figure 1 is 1 plan view, par ially in sec-

tion, of a Lall grinding machine in which
the invention is realized. This figure is a
lew faken as on the plane indicated by the
Broken line 1—1 in Fig. 8 looking in the
divection of the arrows.

Fig. 2 is a partial plan view, in section,
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_showing the angularly movable throat mem-

ber in a different position. from that which
it occupies in Fig. 1.

Fig. 3 is a vertical view,. partially broken

away, of the machine shown in Fig. 1,
-Fig. 4 is a transverse vertical-sectional
view taken as on the plane indicated by the

- line 4—4 in Fig. 8; and
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Fig. 5 is'a partial plan view, in section,
taken as on the plane indicated by the line
55 in Fig. 3. -

The machine comprises any suitable main
frame or bed plate 1 having thereupon
standards 2 and 3. The standard 2 provides
a bearing 4 having a shaft 5 that carries an
abrading wheel or disk 6 which may. be of
such material as emery or corundum and the
shaft 5 is driven by any suitable source of
power as, for instance, through the medi-
um of a belt passing over a pulley 7. The
longitudinal thrust imparted to the shaft 5

-during the grinding operation may be re-

sisted as by means of any sunitable thrust
bearing 8 between the shaft 5 and a bracket
9 on the frame of the machine. . -

The standard 3 carries a relatively sta-
tionary disk 10 through the medium of any
suitable mechanism gs indicated by 11. Said
standard 3 is fixedly secured to the base but
it may be adjustably mounted on the base
if such a construction is desired. The rela-
tively stationary disk 10 is mounted by
means of the mechanism 11 so that it can be
moved relatively to the standard and conse-

quently toward and away from the abrading:

disk in order to effect an adjustment be-
tween the metal disk and the abrading disk
as the grinding operation proceeds. The
metal disk 10, even though it is adjustable
toward -and from the abrading disk 6, is

the relatively stationary member, and the-
disk 6 is the relatively revoluble abrading

member. KEach of these disks has two sets
of grooved portions and the two disks co-
operate so as to provide between them the
two sets of grinding grooves, one set desig-

. nated by A and the other set designated by
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B. The set A is defined by the grooved por-

tions ¢ of the abrading disk and by the
grooved portions ¢’ of the metal disk. The

‘set B is defined by the grooved portions

of the abrading disk and by the grooved
portions " of the metal disk. A double set
of fingers ¥ extends into the two sets of
grooved portions A and B whereby when
the balls reach the fingers ¥ on their down-
ward travel they—the balls—will be ejected

from the particular set of grinding grooves

in which they are located. In this manner
the fingers will serve to positively dislodge
the balls from the grinding portion of the
machine through the discharge opening 10’
that is provided in the stationary or metal
disk 10. From this discharge opening the
ballg are conveyed by means of the trough

1,252,364

12 to the lower portion of the mixzing and
elevating mechanism 13. From the mixing
and elevating mechanism 13 the mixed balls,
when properly elevated, pass into a suitable
conveyer or trough 14 which constitutes a

part of the feeding mechanism for conduct-

ing and directing the balls back to the grind-
ing portion of the machine. This conveyer
14 comprises a movable member 15 and a
fixed member 16. The fixed member 16 is

in the form of a threat having guiding por--

tions 17, 18, 19, 20, 21, 922 and 23 which de-

-fine two sets of passageways, one set of.

which comprises grooveés or passageways 24*
and the other'set of which comprises grooves
or passageways 24°. The grooves or pas-

sageways 24 correspond to or register with-

the grooves A between the opposing disks
or grinding members and the grooves or
passageways 24" correspond to or register
with -the grooves B between said grinding
members. The passageways 24* ave defined
by the guiding portions 17 and 18, 19 and
20, and 21 and 22; while the passageways 24®
are defined by the guiding portions 18 and
19, 20 and 21, and 22 and 28. The balls

are delivered from the passageways-24# into -

the set of grinding portions designated by
A and by the passageways 24° into the set

! of grinding portions designated by B. The

movable member 15 in this guideway is
shown as being pivotally mounted at 24 at
the end of a bracket 25 which is secured to
the mechanism 11 that carries not only the
relatively stationary metal disk 10 but also
the fixed portion of the guideway or feeding
means. It will be noted that the throat
member 16 of the feeding means is secured
to the carrier: of the relatively stationary
member 10. The movable member 15 which
may be considered as a movable throat mem-
ber swings about the pivot 24 as a center
and can be moved angularly from the posi-
tion shown in Fig. 1 to the position shown
in" Fig. 2. The free end of this pivoted
member 15 ig circular in form and the pivot-
ed point 24 of this member 15 is the center
of the circular portion which defines the
free or movable end of the pivoted member
15. The free or laterally movable end of
this member 15 is supported as by means of
a ledge 26 that is on the fixed throat member
16. A combined cam and gear 27 is mount-
ed upon a shaft or spindle 28 of the mecha-
nism 11 and this combined cam and gear
may be driven about said shaft or spindle
28 which serves as a support therefor
through the medium of any suitable mecha-
nism, for instance, the mechanism M com-
prising the gear 29. The mechanism M and
gesr 29 may be referred to herein as a con-
tinuously operating mechanism. Any suit-
able mechanism is interposed between the
cam of the cam gear 27 on the one hand and

the movable throat member 15 whereby the 1
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Iatter will 'be ints "ﬁt*ﬂrt}y ar-‘éwtccl 0“
t)osmoued cam gear 27 continuo
revolves. 18 '1cc0f=1r1*°}\eu tnruucrh ;}F

@
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b H -crank lever 80 whm
at 81 on the mechanismn
iih‘ﬂ? carries 'the re auwl‘y stahozmz) disk,
Cne portion, to wit the end 32 of this bcﬂ—

crank lever, has Lp{)n it a pin or "l)llm
that enters the slotted cam portion 84 of ma
cam gear 27. Amnother ovufm, to w JL t:x-\,
end 86 of the bell-crank lever 50 i ig pinned

otherwise connected to a depending lug
which is 2t the free or laterally m “.cfvab‘ﬂ ond.

{f the movabie throat member 15, The cam
of the continuously rotating eam gear 27 and
. the lever 80 serve as means “\wzezaov the eon-
fnuou sly operating mechanism I ean in-

ermittently actuste or position ths movable
mn'ozﬂ membm of . the ball 499” g TReans.
The movable throat member 15 hiag upstand-
ing outer guids members 87 and 38 and in-

terme uatc guide members 89 and 40 which
™

meum *r: mE

pmvvde betwesn them passageways PP I .'

‘The intern 1@(.1%8 guide members 39 and 4
serve to direct the balls volling down‘vw L!
along the member 15, which it will be ob-
served is also an mc’mei member, mto ong
or another of the three p: assagewnys desig-
nated as P, ?Vh(m the ’mmbe 15is in the
position shown in F 1g 1 the balls roll from
the passagewnys P into the passageways 24
of the fixed throat member fm d finally en Jet

the set of wmmeﬂ vorti 'ms A, between the
vpposing grinding members. When, how-
ever, the mmumlu nnmber io is in the posi-
_tion shown in b]u the bails roll from the
passageways P into che mssqg ways 240 of
the fixed Lh;o(.u member and finally into the
set of grooved por tions B. Asthe g rinding
operation proceeds the combined cam an d
gear 27 is being rotated and the construction
of t‘xe cam. gear and lever just described is
sue a, as will be Anmufe t from an inspection
of Tig. 4 for example, hm the movable

"unbm' 15 will be held for a certain period
in the position shown in Fig. 1. It will then
be 'novm te the position shc wi in Fig. 2 and
will he held in such pommov for a certair
period, atter wh ieh it will be returned to 1:}10-

‘original pnbr ion whereby the eycle of move-
ments can be
)

giccessiy feiy repeated: JIn
other words, the movable Un oat member 15
hss a permd cal mov emu‘a, rnp&s ted to it s
that the balls will be fed into the set of
grooves A at one time snd ints tue set of
grooves B ot another time. The fingers T,
" however, are arvanged o that they will ex-

t alis i"cmn the machine no maiter
ves thay are located.

M u .
dviven frova or
mechanism which

riven 1mm the moter or

showi as u(’ﬂ}*‘;
continuously operating z:"i»ﬂchz‘:nism N which
<;pewtm the mixing dIlO elevating mecha-
nism 13,

The s ot Yorth ars not
limite wstruc ton and ar-
7 "'i'i’ ed for tiwy ay
“he er ms and modifica-

vom the spirit and

BCODK
Wh
i. A ba g machine comprising in
combing ir of oppesing v;mdmg.

which members has o
ﬂ'oo"'m wneang for dis-
when the
us :fﬂr

-ntmj HTE,
9
ew

ineans compr:smn
hiroat momi‘“" 'L,\l g_ DassAgeways
o sald seis of grooves and a throat
able 1‘:\1'!{u‘f4‘ﬂ to said fixed
be ground
arooves af
the grooves

¥
member
throat member whereby b als to
will be fed iute one sn( of da

mov

one time and into another seb of
at another time.

2. A ball grinding machine (Ompr ising in
combination m)p(\ g relatively  rotating
each of which (n‘«!“h""b h.‘z a plu-

s ! portions that co-

I . 5015 O! Srooved
operate with corve .‘mndmn sets of grooved

portions in its ¢ i)()mh-\ memb or, mm s for
distodging uj’b ‘fmm between z:I\ opponu

menibers when tho Lulls reach s certain plac

a movable throat member, continuously g»
erating mechanism, and me ans between said
mechanism and said movable throat member
for periodically moving the throat member
to a position where it will divect the balls
into one of said sets mL (oowwat.ng grooved

porticns and from don to another
posttion where it the balls into
anotier ot said sels _tu‘mg' grooved

&

poz‘tions.,
3 An appavatus of the class deseribed
oniprising n (mmbmm‘x(n opposing grind-
z, members, one u which 13 a rela il\‘oiy
tionary metai disk and the other of which
& wirm\mv rotatable disk of a?;mﬂmo
the : m“‘mmo disle having a plural

s grindiilyg grouves ﬂuﬁxzm and
Thaving a pluraliby of gets of
are opposed to the sets of
i Hie aby ading disl, meang

o 4}»@ M’l from the

the balls
ough an apening in
ce where the balls are

3
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quent grinding step can be performed, said
‘Iast mentioned means comprising as a part
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thereof a movable throat member, and cam

means for actuating the movable throat

member whereby as the grinding operation

proceeds the balls will be directed at one’
time to one set of the grinding grooves and’

at another time to another set of the grind-
ing grooves. , :
4. A ball grinding machine of the class

-described comprising in combination oppos-

ing grinding members, one of which is a disk
of metal and the other of which is a disk
of abrading material, means for positively

5 dislodging the balls from the space between

‘he disks, for mixing the balls and for ele-
vating the balls to a position where they
can be fed back into the machine, means for
feeding or directing the balls into the op-
erating space between the disks, which said
means comprises a movable throat member,
and means for automatically positioning the
throat member so that the latter will cause
the-balls to be directed to one set of grooves
in the opposing disks at one time 'and to
another set of grooves in the opposing disks
at another time. g ‘

5. A ball grinding machine of the class
described comprising in combination a rela-
tively stationary disk and a relatively rota-
table disk opposed to the stationary disk,
each of which disks has a plurality of sets
of grooved portions with the sets of grooved

portions in one disk codperating with the -

sets of grooved portions in the other disk,
means for mixing the balls-delivered from
the grinding space between the disks, mecha-
nisin for elevating the balls, mechanism com-
prising a movable throat member for feeding
or directing the balls from the elevating
mechanism back tothe grindingspacobetween
the disks, and a common means for actuating
the elevating mechanism and for actuating
the movable throat member whereby as the
grinding operation proceeds the balls will
periodically be conducted at onc time to che
set of grinding grooves between the disks
and at another time to another set of grind-
ing grooves between the disks.

6. A ball grinding machine of the class

. described comprising in combination a rela-

55

tively rotatable abrading disk having a plu-
rality of sets of grinding grooves, a rela-
tively stationary metal disk having a plu-
rality of sets of grooved portions which are
opposed. to said scts of grinding grooves,
means carried by or sceured to the relatively
stationary disk for positively dislodging the

* balls from the grinding grooves in the abrad-

80

86

ing disk, mechanism for mixing and elevat-
ing the balls thus dislodged, and means com-
prising a movable member for feeding or di-
recting the balls, after they have been ele-

vated, back to the grinding space between the:

disks, and a common means for actuating the
9 =]

Ny
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elevating mechanism and for actuating the
movable member of the feeding means
whereby, as the elevating mechanism is con-
tinuously operated, the movable member of

the feeding means will be periodically po-

sitioned so as to feed or direct the bails ab
one time to one set of the grinding grooves
and at another time to another set of the
grinding grooves.

7. A ball grinding machine of the class
described, comprising a relatively rotating
abrading disk, » velatively stationary metal
disk, each of which disks 1s provided with s
plurality of sets of grooves whereby thers
will be a plurality of sets of grinding spaces
between said disks, means for mixing the
balls discharged from the. grinding space,
mechanism for elevating the balls, means for
subsequently feeding or directing .the balls
back to the grinding spacés between the
disks, said feeding or directing means com-
prising a movable throat or member, and
means associated with said elevating mecha-
nism, which means is constructed so that as
the grinding operation proceeds the movable
throat or member will be periodically po-
sitioned to direct the balls at one time into
one set of the grinding spaces between the
disks and at another time into another set
of the grinding spaces between the digks.

8.'A ball grinding machine comprising.
opposing cobperating disks, one of which is
a relatively rotating disk, and the other of
which is a relatively stationary metal disk,
means for dislodging the-balls from the op-
erating space between the disks, for mixing
the balls, and for feeding or directing the
balls back to the operating space between

said disks, sald means comprising as a part

thereof o movable throat or member, a cam,
and mechanism between the cam and said
movable throat or member whereby the
throat or member can be moved so that in
one position the balls will be fed into one
set of operating spaces between said disks.
and so that in another position they will be
fed into another set of operating spaces be-
tween said disks. . :

9. A ball grinding machine comprising in
combination a relatively stationary metal
disk, a relatively rotatable abrading disk
which codperates with said stationary metal
disk, said abrading disk having a plurality
of sets of grinding grooves, means cowmpris-
ing a movable throat or member for direct-
ing or feeding balls into said grinding
grooves and mechanism for automatically
and periodically positioning said throat or
member so that the balls will be directed at
one time into one set of the grinding grooves
and at another time into another set of
grinding grooves. :

10. A ball grinding machine of the class
described comprising in combination a rele-
tively stationary disk and a relatively ro-
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tatable disk having a plurality of sets of
grooves therein, feeding means comprising
a relatively stationary throat member hav-
ing sets of grooves which register with the
sets of grooves in the relatively rotatable
disk, a movable throat member, 2 cam, and
mechanism between the cam and said mov-

‘able throat member whereby as said cam is

rewﬂve_ad the movable throat member can be
periodically positioned to direct at one time

‘the balll_»eing ground into one set of grooves

in the fixel throat member and at another
time inte another set of the grooves in the
fixed throat member, , :
11, A ball grinding machine comprisin
in combination a relatively stationary metal

disk, a relatively rotating abirading disk, -
each of which disks hag-a plurality of sets

of grooved portiens, the sets of grooved por-

tions in one disk cobperating with the sets

of grooved portions in the other disk, mech-
anism for supporting the relatively station-
ary. disk, a feeding means carried by said
mechanism which feeding means comprises
as a part thereof a movable throat member,

- & revoluble cam and a lever pivotally se-

cured to said mechanism, which lever is
actuated by said cam and in turn actuates
said movable throat member so that at one
time the movable throat member will direct
balls into one set of the grooves and at an-
other time into another set of the grooves.
12. A ball grinding machine comprising
in combination a pair of opposing grinding
members having between them a plurality
of .sets of grinding grooves, means for dis-
logdging the balls from the grooves, and
means for feeding the balls back to the
grinding grooves, said means comprising a
fixed throat member having a plurality of

. sets of passageways leading to said sets of

50

58

grooves and a throat member movable rela-
tively to said fixed throat member whereby
balls being ground will at one time be con-
veyed into one set of the passagewaysinsaid
fixed throat- member, thence into a corre-
sponding set of grinding grooves, and by
said movable throat member at another time
into one set of the passageways in said fixed
threat member, thence into a corrésponding
set of the grinding grooves. - '

13. A ball grinding machine comp‘risinf in
combination a pair of opposing grinding
members each of which members has a plu-
rality of sets of grooved portions, and means

for feeding the balls into the grinding

&

grooves defined by said grooved portions,
sald means comprising a fixed thrcat mem-
ber having passageways leading to the sets
of grinding grooves and a throat member
movgble relatively to said fixed throat mem-
ber ‘Whereby balls to be ground will be fed
into one set of the grinding grooves at one
time and into another set of the grinding
grooves at another time, sald fixed throaf
member being on the delivery side of the
movable throat member.

14, A ball grinding machine comprising in
combination opposing relatively rotating
members each of which members has a plu-
rality of sets of grooved portions that co-
operate with. the corresponding set of

grooved portions in its opposing member,

feeding means comprising a movable throat
member, continuously operating mechanism,
and means between said mechanism and said
movable throat member for periodically
moving the throat member to a position
where 1t will direct the balls into omne of said
sets of codperating grooved portions at one

80
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time when in one position and into aunother -

of said sets of codperating grooved portions
at another time when in another position.
15. An apparatus of the class described
comprising in combination opposing grind-
ing members one of which is a relatively
stationary metal disk and the other a rela-
tively rotating abrading disk, the abrading
disk having a plurality of sets of grinding
grooves therein and the metal disk having a
plurality of sets of grooves which are op-

" posed to the sets of grinding grooves in the

abrading disk, means for conveying balls
from the grinding members whereby the
balls can be mixed, means for feeding the
mixed balls back to the grinding members
where a second grinding step can be per-

Ing as a part thereof a movable throat mem-
ber and continuously operating means hav-

ing a cam whereby as the grinding opera-

tion proceeds the movable throat member
will be automatically positioned so that at
cne time the mixed balls will be fed to one
set of grinding grooves and at another time
to another set of grinding grooves.
This specification signed and witnessed
this 24th day of November, A. D., 1916,
OTTO W. SCITAUM.
Signed in the presence of—
W, H. Hroxs,
Lroxarn G. Syyrir
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