. 624,032, - Pateiited May 2, 1899,
No. 025 C. C. HILL.

BALL GRINDING MACHINE.

(Application flled May 23, 1898.)

(No Model.) 3 Sheets—Sheet |,

oL

I
3

1
3

-
[

L A7

| SES: ' ,[NVENmﬁ
few & Y/ %2

ﬁ'ﬂﬁid‘?‘iﬁﬁ 6‘ HiLL

#t 8 A7T0/RIVEYS.

I

THE NCRAS PETERS CO., PHOTO-LITHO., WASHINGTON, D. €,

L s R e A ) ) N
sl e b L S . e e D et e T
b A I Al v i it




No. 624,032. Patented May 2, 1899.

€. C. HILL.
BALL GRINDING MACHINE.

" (Application filled May 28, 1898, )
{No Hodel.) 3 Sheets—Sheet 2,

Fre O [T

\ 5
e [l
| A%\i Océs

&.\\\. Z \(AARAANAN T AV AN,

o e A L A
i

T U!ﬁﬂ!ﬂﬂy/ﬂﬂ!ﬂfm 1z N
d

'N*“Q E:\\T{ﬂ&!ﬁ ARRMNAN =2 ‘\@L‘
iyl
C/\WN/ ¢

WITNE-SSES.' ' ~ | __Z;VVENTOI?-'

JM /é M - | ) Cnrisrian C Hizt _

HIS HArrorNEYS,




No. 624,032 ' _ Patented May 2, 1899.
R ; C. C. HILL. |

BALL GRINDING MACHINE.

(Application filed May 23, 1898.)

(No Mudei.) 3 Sheets—Sheet 3.
_ G 7 O Go
7 8. 0 - F F#24 ,
'F-Q ) F_j[b” | Jp\ﬁﬁ . Jr ,
! — P W F
I é f =
S Va
D! ‘
— \ - |
’ Wik
Z’ ‘
_ - 1 ——"
3 !
vy D& 4
/C_Zc_";. 7 < 9
' o T ek
G —f"' ) 16 15 28
FR e ,“_:7[.3
— e O ,
Vi . F
4 3 ™~
d <& " (OrD
=— E— =3
— H—HO | :
— d‘g v
& 3
WirnEssES: | INVENTOR

Curistian C. Hiz

| W | 96}’%””"“7 S i it

18 A7 7O0RNEYS

THE NORRIS PETERS CO.. PHOTO-LITHO., WASHINGTON, D. ¢,




UNITED STATES

PaTeENT OFFICE.

CHRISTIAN C. HILL, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE STEEL BALL .
COMPANY, OF SAT\IE PLLACE.

BALL-GRINDING MACHINE.

SPECIFICATION forming part of Letters Patent No. 624,032, dated May 2, 1899.

Application filed May 23,1898, Rerial No. 681,481.

(No model,)
e

10 all whom tt may CONCETTL:
Be it known that I, CHRISTIAN C. HILL, &
citizen of the United States, residing in Chi-

cago, in the county of Cook and State ot I1li-

5 nois,haveinventedanewand useful Improve-

mentin Ball-Grinding Machines, of which the |

following is a specification.

My invention relates to improvements in

machines for grinding steel balls.
1o The object of my mventlon i1s to pr owde a
machine of a simple, efficient, and durable

construction by means of which steel balls

for ball-bearings of bicycles and other ma-
chinesinay be automatically,rapidly,cheaply,

15 and accurately ground to true spherical form
and of uniform diameter and by means of
which the expense and labor of operatives in
tending or watching the machines and work
may be materially lessened, as well as the

20 power required to run the machine in doing a
definite or fixed amount of work.

To this end a machine embodying my 1n-
vention comprises, in combination, a pair ot
orinding - disks provided on their meeting

25 faces with a series of parallel grinding-

orooves, one of the disks being provided with
a segmental open space or pocket to permit

the balls to freely change from one grinding-
oroove to another as the balls are carried
30 around again and again to the segmental
open space or pocket, the interchange of the

balls from one grinding-groove to another:

thus securing, as I have discovered, absolute

uniformityinsize of all the balls bein ggr ound
35 In any one batch.

The invention further consists in eombm-

ing the grinding-disks together in groups of

three——-two outer orinding-disks and an inter-

mediate one havmg grmdmg orooves or faces |

40 on each side, so that the balls being ground
between the intermediate disks and the two
outer disks will themselves operate to take
the pressure and entirely relieve the bearings
of the rotary intermediate disk from any side

45 pressure, thus materially reducing the fric-
tion and the power required to run the ma-
chine and also materially aiding in keeping
the egrinding-disks in proper adjustment.

It also consists in the combination of a
so series of groups of grinding-disks, the driv-

orinding-disks.

~detail sec¢tion on line 6 6 of Iig. 5.

| an automatic stop capable of being suitably
timed or adjusted to automatically stop the

operation of each group of disks after the
lapse of any given time. This materially 55
lessens the labor of attendants or operatives
required to run and watch the work of any
number of grinding-disks.

My mven‘mon further consists in the novel .

| eonstruction of parts and devices and novel 6o

combinations of parts and devices herein
shown and desecribed, and specified in the
claims.

In the accompanying drawings, forming a

| part of this specification, Ifigure 1 1s an end 053

elevation of a machine embodying - my inven-
tion. Fig. 2 is a partial plan view showing
two groups or sets of grinding-disks, the ma-
chine preferably h&VIDU"dS many differentsets
orgroupsof grindin ﬂ‘-dlsks combined together 7c
vm;h a smcrle duvmg-shaft as one man can
eonvemently attend to to-diminish the labor
cost as much as possible. Fig. 3 is a detail
side elevation of the middle or intermediate
orinding-disk of each set or group. Fig.41s 75
a radial section through one set or group ot
Fig. 5 1s a detall-side view
of one of the outer grinding-disks, showing
the pocket or open space therein which per-
mits the balls being ground to change from 8o
one grinding-groove to_another. FKig. (18 a
Fig. 7 is
a detail elevation of the stop mechanism by
which the operation of any set of grinding-
disks is automatically stopped after the lapse 8s
of any given time for which the stop mech-
anism may be set; and Ifigs. S and 9 are sec-
tions on lines 8 8 and 9 9, respectively, of
Fig. 7.

In the drawings, A represents the frame of 9c

the machine. -

B B B’ are the grinding-disks composing
each set or group, the same having grinding-

‘grooves b, preferably circular, on their meet-

ing faces. ThemtermedmteDllndlnﬂ'-dlskb’ 05
thus has grinding-grooves b on both of its
faces or Sldes, Whlle the two outer grinding-
disks B B have such gr mdmg-grooves b only
on their inner faces. The two outer grind-
ing-disks B B are each provided with a seg- 100
mental open space or pocket 0, extendmn"

ing mechanism of each being furnished with | transversely across all the mmdmw-wroove& b
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so that when each ball is carried in any par-
ticular grinding-groove around again to this
open space, pocket, or cut-away portion it
may next enter some other grinding-groove.
This interchange of the balls from one grind-
ing-groove to another insures absolute uni-
formity 1n size and shape of all the balls which
are being ground together at any one time or
bateh. At the pocket or open space b’ the
grinders I> B are also each provided, or pref-
erably provided, with a hopper-plate {* to in-
crease the capacity of the pocketoropenspace
O" and to facilitate the feeding of the balls to
be ground into the grinding-grooves b until

said grooves are filled. The pouket or hop-
per should be large enough 1n capacity to hold
a sufficient number of balls in excess of the
number required to {ill the grinding-grooves
Owhen the grinding begins to compensate for
the diminished size of the balls as the grind-
ing proceeds so that the grinding-grooves
may be filled to substantially their full ca-
pacity during the whole period of grinding

any batch of balls at the end as well as at the
Eacn

bLeginning of the grinding of the batech.
of the outer grinding-disks I3 I3 is also pref-
erably provided at the lower margin of the

pocket U with a plate of hardened steel ° to

prevent undue wear or abrasion at the en-
trance to the grinding-grooves b.

The intermediate or rotary grinding-disk
I’ is provided with gear-teeth 0* on its pe-
riphery for rotating it, and 1ts hub 0° is jour-
naled on a short shaft C, mounted in the
frame-arms C' C'. The hubs b° of the outer
disks 13 B surround the hub 0 of the inner
dislkk ', and the outer disks B I3 are held or
forced together, so as to produce the requisite
pressure upon the balls between the disks
B I I3 by caps C* C?
hubs of the outer disks I3 B and the adjust-
ine-nut C? on the shaft C.

The proper automatic interchange of the
balls being ground from one ﬂ*undmﬂ' aroove
[ to mmbher is facilitated by hmfmﬂ' the bot-
tom or lower edge of the pocket or open space
O" at a slight mwle or inclination to the hori-
zontal, the outer “end preferably being slightly
higher than the Inner end, as is clearly illus-
trated 1n Kigs. 5 and 1, and to enable the in-
clination of the bottom of the pocket 0’ to be
properly adjusted as may be required the ra-
dial position of the outer disks I3 I3 may be
adjusted by placing the bolt 7, which passes
through a strengthening rih or arm 0° on the
disks L-, in different holes of the arm Ct, by
which the disks I3 are held in position and
from rotation. Dy removing the bolt {7 the
disks I I3 may also be turned to bring the
hopper or pocket ()" into position for discharg-
ing the balls from the grinding-disks when
the grinding is finished, as illustrated by the
dotted lines in FFig, 1. To facilitate the re-
moval or (hseonlleetmn of each sef of grind-
ing-disks I3 B’ B from the machine, the frmne-
arms C' are pivoted at their lower ends on

ampll

, Which bear against the

or locked to the main frame A by a catch or
latch C°. This permits any set or group of
grinding-disks to be swung out {from the rest
whenever desired for any purpose. -

D isthe driving-shaft. Itis provided with
a series of spur-gears , which mesh with the
spur-gears b*, formed on the periphery of each
of the intermediate grinding-disks I3'. The
oears d are loose on the shaft D and are auto-
matically connected and disconnected there-
from by means of a sliding collar d', loose on

the shaft D, and which is furnished with pins

d?, that pass through holes in a collar d?, fast
on the shaft D, and which pins engage pins !
on the gear d when the sliding collar d’ is
moved forward to make sald pins so engage.
The movement of the collar d' to dlsenrm,ﬂ'e
the gear d from the shaft D is automatically
effected after the lapse of any required time
or amount of grinding determineéd by experi-
ment to be Sufﬁewnt or approximately sulli-
cient, by means of. a traveling stop I on &
screw-shaft ', which Is provided with a cam
£, thatengages a clutch-lever D', which is con-
nected at its yoke end with the collar d’. The
screw-shaft I isprovided with a fixed stop I¥?,
secured to the scerew and rotated therewith,
and which is provided with a pin or projection
f', that engages a pin or projection f* on the
traveling stop If when the traveling stop has
been moved by the rotation of the serew into
position for such engagement. The travel-
ing stop I¥ has an arm 7%, that rests upon the
gage-plate (x and prevents the traveling stop
from rotation, except when 1t has been ad-
vanced far enough to bring said arm /7 into
registry with the notch ¢ in the gage-plate G.
Any set or group of grinders I B’ I3 is set to
run & greater or less length of time by the
disengaging and setting or moving the trav-
eling stop If at a greater or less distance froni
the noteh g and again engaging it with the
screw, The t1avehuw stop It is disengaged
from the screw I, so “that it may be slmped
or moved to any desired point for starting by
withdrawing its threaded segment /* from the
threads of the screw, this being done by the
adjusting-screw f°.

Thescrew-shaft I isdriven at a slow speed,
preferably at a reduction of about two hun-
dred to one, from the driving-shaft D by
means of the worm 7¢ on the shaft D engag-
ing worm-gear f"' on the counter-shaft 3, s: aid
counter-shaft J°having a second worm f" en-
gaging a worm-gear f  on the serew-shaft I

I claim—

1. Ina ball-grinding machine, the combina-
tion with a pair of grinding-disks furnished
with a series of grooveson their meeting faces,
one of said disks having a segmental pocket
or open space to permit the balls to change
from one groove to another as they are car-
ried around again and again, substantially as
speclfied. |

2. Inaball-grinding machine, the combina-
tion with a pair of grinding-disks furnished

‘the pivots (°, and their uv upper ends are held | with aseries of grooveson their meeting faces,
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one of said disks having a segmental pocket
or open space to permit the balls to change
from one groove to another as they are car-
ried around again and again, the bottom or
lower edge of said pocket or open space being
inclined to the horizontal, substantially as
specified. |

3. Inaball-erinding machine, the combina-
tion with a pair of grinding-disks furnished
with aseriesof grooves on theirmeeting faces,

one of said disks having a segmental pocket

or open space to permit the balls to change
from one groove to another as they are car-
ried around again and again, said pocket hav-
ing an inclined plate or wall to serve as a
hopper for feeding the balls into the grind-
ing-grooves, substantially as specified.

4. Inaball-grindingmachine, the combina-
tion with a pair of G‘I‘OOVBd 0‘1"111(1111*3 dlsks
one of which is sta,tlonar;y and the other ro

tary, the stationary grinding-disk having a
segmental pocket or cut-away portion a,nd &
hardened -steel grooved plate at the lower
edge of sald pocket or cut-away portion, sub-
stantially as specified.

5. Inaball-grinding machine, the combina-
tion with a pair of outer grinding-disks, with
an intermediate ﬂ‘rmdma* disk and having a
grinding-face on each of its sides, and means
for elampmn* or holding the two outer disks
against the intermediate disk, substantially
as specified.

6. The combination with two outer station-
ary grooved grinding-disks B B, having a
series of grinding-grooveson theirinner faces,
and a pocket, hopper or open space extend-
ing across the grinding-grooves, and an in-
termediate rotating grinding - disk having
orinding-grooves on each of its sides, sub-
Smntlally as speciiied.

. The combination with two outer station-
:zmy erooved grinding-disks B, B, having a
series of 0'1*111(11110"-0'1‘00?65 on theirinner faees,
and a pocket, hopper or open space extend-
ing across the grinding-grooves, and an inter-
mediate rotating grinding-disk having grind-
ing-grooves on each of its sides, a driving-
shaft and driving-gear thereon, a cluteh and

a time stop mechanism for automatically stop-

ping the operation of the grinding-disks, sub-

stantially as specified.

3. The combination with a set of grinding-
disks, of a driving-shaft and connecting-gear,
cluteh devices, a screw, a traveling stop
threaded on said serew and provided with an
arm, and a notched gage engaging said arm
on the traveling stop, substantially as speci-
fied.

9. The combination with a series of-grind-
ing-disks, of a driving-shaft and connecting-
cgear, cluteh devices, a screw, a traveling stop
threaded on said screw and provided with an
arm, and a notched gage engaging said arm
on the traveling stop, said traveling stop hav-
ing a cam engaging the cluteh-lever, substan-
tially as specitied.

10. The combination with a series of grind-
ing-disks, of a driving-shaft and connecting-
oear, clutech devices, a serew, a traveling stop
threaded on said screw and provided with an
arm, and a notched gage engaging said arm
on the traveling stop, said traveling stop hav-
ing a cam engaging the clutch-lever and said
SCrew havmn* a ﬁxed_ collar or plo;jectlon
adapted toengage the traveling stop and cause
the same to rotate with the screw when the
arm or projection on the traveling stop reg-
isters with the notch in said gage, substan-
tially as specified.

11. The combination with a statlonal*y
orinding-disk furnished with a pocket or hop-
per extending across the grinding-grooves,
and a rotating gringing-disk, and a shaftupon
which gaid ﬂ'rmdmn'-dlsks are mounted, and
means for holdmﬂ' the stationary grlndmw-
disk adjustably in position fo adjust the in-
clination of the bottom of said pocketor hop-
per and permit the rotating grinding-disk to
be turned to bring said pocketor hopper into
position for dlSCh&I“ﬂ‘lnﬂ‘ the balls when the
grindingisfinished snbsbantmlly as specified.

CHRISTIAN C. HILL.

Witnesses: |
H. M. MUNDAY,
EDW. 5. KVARTS.
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