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MACHINE FOR REDUCING AND FINISHING HOLLOW BEARING-BALLS.
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Application fled May 81,1002, Seriel No. 109,740,

(No model.)

To all whom Tf ™Yy conceri:

Be it known thatl, ALLENJ OHESTOE,- a, ciLi-'

~ zen of the United States ol America, and a

resident of Ottumwa, Wapello county, lowa,
have invented a new and useful Machine for
Reducing and Finishing Hollow Bearing-

‘Balls, of which the following is a specifica-

- flon. .
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The ohjeet_ot' this invemion is to provide

improved means for reducing, truing, finish- |

ing, and polishing the surfaces of bearing-
balls,andespecially hollowbearing-ballsmade
from sheet metak. - - o

"A further objeet of my invention is to be
found in the provision of means for feeding

bearing-balls automatically to and discharg-

‘ing the same from the finishing-machine, the
feeding means being operated by the finish-

ing-machine. | -
A further object of my invention 'is to be

found in the provision of means for automat-.
ically increasing pressure upon

_ . a series of
bearing-balls simultaneously contained in a
finishing-machine. o -

My invention consists in the machine for

finishing Dbearing-balls comprising-

means for antomatically separating the rings

to receive and discharge the balls, means for

automatically closing the rings gradually to

a predetermined point as the balls are being

rolled, and means for automatically feeding
the balls to said machine. | |

My invention consists, arther, in the roil-
ing-machine com prising grooved rings moun t-
ed in opposition to each other and means for

_automatically separating and approximating
said rings relative to each other. B

40

- My invention'coﬂsists,'ﬁmther,iin'the? coms-

bination, with a rolling and fitishing ma-
chine, of means for automatically feeding a
predetermined number of balls to said ma-

-~ dhine. -

My invention consists, further, in the con-

struction, arrangement, and combination of
elements hereinatter sev forth, pointed out in:
‘my claims, and ill ustrated by the accompany-

“ing. drawings, in W hich—

O

- complote machine.

.

Figure 1is anend elevation of the complete

machine.  Fig. 2 is a front elevation of the
IFig. 3is a plan of the ma-

chine, the" ball -recoeptacle being remeved.

_ grooved
rings, one of which is mounted for rotation,.

Fig. 7 is a detail cross-section
of the feeding-tube. | B

In the construction of the machine and it

numeral 10 desig-
nates a table on whieh are mounted and fixed
‘machine heads or staudards 11 12.
13 is secured at one end In’ a horizontal ap-
erture or screw-seat of the machine-head 11
and projects horizontally therefrom through.

mounting, as shown, the

A shaft’

| Fig. 4 is .ﬁlveptical section of the machine axi- .
ally of its shaft. Figs. d and 6are detail views
of the valves.
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a materially larger aperture in theé machine-

head 12. A ring 14, preferably made of har-

“dened steel, is mounted on the inner face of
the machine-head 11 concentric with the shaft

13, and a groove 15 of annular form and pref-

erably coneaved on an are in cross-section is
formed in one face of said ring and alsc1sar-

ranged  concentric with’ the shaft 13. “The -

ring 14 preferably is mounted stationary or

fixed to the machine-head 11, and a noteh 16

‘< formed in the uppermost portion of said

ring. and communicates with the groove 15
therein.

on or fixed to said sleeve and 1s arranged to

Tevolve the sleeve when driven by belting to0

A sleeve 17 is mounted for revolu-
tion on the shaft 13 between the machine-
heads 1112, and a driving-pulley 18 is formed
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80'.'

aprime mover. (Not shown.) A ring 19, pref-

erably made of hardened steel, is mounted

rigidly in one end portion of the sleeve 17

concentric with the shaft 13, and a groove 20

‘is formed in one face of said ring and is of

annular form and preferably concaved onan
arc in cross-section.
concentric with the shaft 13 and is located in

direct opposition to the oroove 15 and is de-
signed to codperate with said groove in the
formation of a raceway Or annular seat for
Dballs. - o o . |
~ As above stated, one end portion of the
shaft 13 is threaded and secured in the ma-
| echine-head 11.
ing said shaf ¢ rigidly, yet detachably, in the -

This is for the purpose of fix-

machine-head. - The opposite end portion of

The groove 20 also is

00
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the shaft 13 is threaded with a very coarse:
serew, the threads of which, preferably, are .

angidlar in cross-section, and ‘a feeding-nut

21, interiorly serew - threaded to match the
‘coarse thread on the shaft, is mounted loosely
for rotation in the large aperture of the ma-
| chine -head 12, surrounding and concentric

100
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ing-tlibe 31 is secured at its lower and in
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with said shaft. Raceway - rings 23
mounted, respectively, inthe inner face of the
feeding-nut 21 and the adjacent
of the sleeve 17, and beari ng - balls a1
mounted. in the. raceway grcove or annulus
tormed by said rings. Itis the funetion of
the bearing-balls 24 and rings 22 23 to receive
and resist the thrust of the sleeve 17 end wise
or iongitudinally of the shaft 13, and a ball-
bearing is employed in this place to minimize
the friction between the slesve and the feed-
ing-nub 21 and avoeid rotation of said teeding-
nut by direct contact of the sleevs, The CBRGH-
way-rigg 22 is of greater diameter than the
sleeve 17, and a retaining-ring 28, rabbeted
on 1itg inner surface, is mounted around the
sleeve and engages said ring. The reLaining-
ring 25 is fixed to the feeding-nus 21 Dy SCrews
26 and serves to retain the slesve against end-

“1 4

dud, "2

wise movement independent of ihe feading-

nut. \ |
A post or standard 2¢ is mounted in and
rises from the apex of the machine-head 12,
and a sieeve 27 is mounted Ioasely for revo-

luation or osecillation on said post, A torsional

spring 28 is mounted around the upper end

,r

ehda portion
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portion of the post 26 and has one of its ondsg

In contact with the sleeve 27, while its other
end is in engagement with a pin 20, fixed to
aud projeeting from the post. |

A plate 30 is mounted on the apex of the

machine-head 11 and projects across the ver-

tical planes of the i ngsidand 19, and g seraw-

threaded aperture is formed in said pilateim-
mgdiately above and in registration with the
noteh 16 in thering 14, A stand-pips or feed-
. Lo
ihreatded aperture of the plate 30 snd rises
perpendicularly therefrom. A hopper or ve-
ceptacle 32 is mounted on the upper end

Bor-

stand-pipe or fseding-tubs 31 and
Is designed to contuin a quantity of bearin -

- balls to be fed to the machine and volled, fin-

~and areon opposite sides of the eentor Hhe

N
L)

‘than the bore of the stand-pipe
‘apd sald valveis notehed as 54 25,

6o

iahed, reduced, and polished therein. At g
little distance above the plate 30 notchos are
tormed in the stand-pipe or feeding-tube 31,
wiich netehes intersect the here of tho tvihe

reof.
A valve or gate 33 is provided, preferably of
sheet metal forked ut ONe ond, (0 embrace
those portions of the stand-pipe or reeding-
tube between the votehes above mantioned
and mounted for rectilinear reei procation
through said notehes,
fork at the snd of the valve 33 ix of less width
o tnge g1,
| Oponing o
the slot, the combined tmeter of thanotehes
and slot being squnl te or greater than the
bore of the tube. The valve 33 is connscied
ab 168 opposite end to a crank-arin 36, fixed to

and extending horizontally from the slceve

27, and the nofehes of the stand-pips are olo--

b4y

vated just sufliciently to permis the valve 33

Lo elear the pulley 18 and bels thereon in ox-

tending fothe sloove. Normally the torsiopal
spriog 47 holds thesleeve 27 in such nesition

'ne slot forming the |

R Tl ol N e RSy
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are | that the nofches 34 85 of the valve 38 ave in

alve
registration with the bore ¢f the stand-nipe
or tube 51 and permit the passags of the ball,
dewnwardly through said tube. At a mate-
rial distances above the valve 83 the stand-
pipe or tube 31 is again notched in like man-
ner, and a valve 37, also foriced at one end, is
mouanted for rectilinear reciprocation thron o
sa1d notehes and across the planeof the stand-
pipe. The valve 37 has notches 34 35 in iis

wh-

end portion, bordering on theslot therein and

arranged to register at titnes with the borve of

the stand-pips. The valve 37 extends from

the stand-pipe and has its other end pivobally

connected to & crank-arm 38, fixed to and pro-

70
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lecting horizontally Irowm the slesve 7. Nopr-

mally the torsionalspring 28 holds the slesve
27 1 sueh position that the crank-arm 38 re-
taing the valve 87 with its notches 3% 35 ot
i registration with the bove of the stand-pipe

or-tube 51, and portions of said valve border-

ing the slot therein intersect and nrevent the
passage of the balls through said tube toward
bhie valve 33. Thus normally the ballg are
retained in the hopper 32 and in that portion
of the stand-pipe 31 above the valve 37 until
in the operation of the machine, hereinafter
described, said valve 37 is adjusted into a posi-
tion to permit the feeding of the balls through
the tube to a seat on the valve 33.

A stub-axle or pin 39 is mounted in and ex-
head 12 below theshaft13. A ratchet-wheel
+0 18 mounted loosely for revolution on the
pin or stub-axle 39 and is retained thereon
by a collar 41, attached to said pin outside the
ratchet-wheel. 1t is desirableto brakeor ap-

ply a tension te the rateiiet-wheel 40 to pre-

vent (oo free movement of said 1'&,1:{*..-}16‘:;—3?116&1
on tiie pin 39, and to this end a pin 42 is Seat-

od 1 the hab of the ratchet-wheel and held

in contact with the maciine-head 12 by an
oxpausive coil-spring 43, also contained in the

hubof the ratechet-wheel and Dearin gagainst

said pin. . A rock-shaft 44 is mounted for og-
cillation
Head 19,
shalt extends across the vertienl nlane of the
shaft 13 and contacts with an eccontric boss
or cam-rid 46 on the sleove 17 adjacent the
retaining-ring 25, A crank-arm 47 on the op-
pesits end portion of the rocle-shaft 44 ex-
tends downward approximately at right ai-

gles to the crank-arm 45 and earrvies a arav-

tiy-operated feeding-pawl 48 on its lower end.
1ho fecding-pawl 48 is pivoted on the lower
end pordion of the erant-arm 47 and oxtends
horizentally to and contacts with cne or an-
other of the teeth of the ratehet-wheel 40 in

such maaner that when said erank-arm is

moved in one direction the pawl will Teed
or reveolve the raichet-wheel predetermined
distances. A cam -shaped shoulder 49 is
formed on the ratchot-wheel 40 within the
piten-ling of the teoth of said ratchot-wheel.
The cam-shapod shoulder4d is approximately
civenlar throughout a major portion of the

in & bearing fixed to the machine-
and a cerank-arm 45 on said rock- .
115
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tends horizontally outward from the machine-
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~ tion-roller 54 is mounted for revolution on the
 pin 53 and rides on the periphery or face of
‘the cam-shaped shoulder 49. |

20
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circumference of the shoulder 49. Its ec. !

centricity to the axis of the ratchet-wheel
18 not great, being sufficient only to raise a
traveler riding thereon to the degree neces-
sary to perform the useful function herein-
after defined; but at one pointin its periph-
ory said shoulder is recessed or depressed a
considerable and material distance, as illus-
trated by dotted lines in Fig. 1. A'eollar 50
1s mounted on the feeding-nut 21 and secured
thereto by a set-screw 51. The ecollar 50

‘preferably is approximately circular, and an
-arm o2 1s formed on and radiates from said
collar and is provided with a lateral stud or

pin 53, extending over or across the face of
the cam-shaped shoulder 49. An antifrie-

_ . d A retractile
coil-spring 55 is fixed at one end to a pin 56
on the collar 50 and .at the other end is at-

- tached to a pin 57 on the table 10. It is the.
- fanction of the spring 55 to hold the roller 54

in contact with the cam-shaped shoulder 49
and at the same time retain the collar 50 in a

- variable position governed by the eccentricity

of said shoulder relative to the axis of the

- ratchet-wheel 40. When the ratchet-wheel
~Initsrotation under theinfluence of. the step-

- lution, the retractile coil-spring 55 draws the

- by-step movement of the feeding-pawl 48

shall have performed almost a com plete revo-

- roller 54 into the depression or offset portion

40

45

~ to engage at times with the pin 58 and move
the sleeve 27 rotatably in opposition to the

50
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~Ing-nutisadjusted to cause the ring 19 to bear |

- A pin 58is
- from ‘the lower end portion of the sleeve 27
~and extends across the face of the collar 50.
- A pin 59 is fixed to and projects laterally
from the lower portion of the sleeve 27 and
extends along the uppermost portion of the
- machine-head 12. The pin 59 normally en-

of the shoulder 49 and in so doing rotatably

moves the collar 50 a considerable distance.
1xed to and projects horizontally

gages a pin 60, seated in the machine-head 12,

~and limits the movement of the sleeve in op-
position to the expansion of the torsional

spring 20. A pin 61 is fixed in and projeets
radially from the collar 50 and is arranged

pressure of the torsional spring 28.

For practical operation this machineis first
- 8et with the sleeve 17 adjusted slightly away |

from the machine-head 11, such adjustment

‘being effected by unscrewing the feeding-nut
21, the degree of separation being sufficient

only to permit the passage of balls'from the

feeding-tube or stand-pipe 31 through the
notch 16 into the annular space formed by
the grooves 15 and 20 in the rings 14 and 19.
sufficient quantity of rough balls is in-
troduced through the tube 31'into the annu-

Thus a su

lar space between the rings 14 and 19 to fill
sald space. Then the valve 33 is opened and

the valve 37 is closed, and the hopper and up-

permost portion of the stand-pipe 31 are filled
or supplied with rough balls.

oscillates the crank-arm 45.
cillation of the crank-arm 45 resultsin an os--

Then the feed-

slightly upon the balls, which contact at their
opposite portions with the ring 14, and the .
‘ratchet-wheel 40 is adjusted so that the roller
94 is at the initial point « of the cam-shaped
shoulder'49. The pawl 48 is positioned on

3

and in contact with a tooth of the ratchet-

wheel 40, and the machine is “started by .
) 75

gearing to the prime mover. (Not shown.
In the rotation of the pulley 18 and sleeve 17

in either direction the rough balls are re-

cillation of the rock-shaft 44 and a conse-

quent horizontal osecillation of the crank-arm
47. 'T'he horizontal oscillation of the erank-
arm 47 effects a rectilinear reciprocation of
‘the feeding-pawl 48,and said pawlin turn en-

gages successive teeth of the ratchet-wheel

and rotatably moves said wheel step by step
In a given direction. In the rotation of the

- volved, rolled, and worn between the rings .
14 and 19, inasmuch as the ring 14 is station-
ary and the ring 19 revolves with the sleeve.
In the revolution of the sleeve 17 the ecam-
rib 46 revolves and acts upon-and vertically |
The vertical os-

80

ratchet-wheel in a given direction (indicated
by the arrow a in Fig. 1) the roller 51 rises

slightly on the incline or cam-shaped periph-

ery of the shoulder 49, and in rising said

05

roller 54 raises the pin 53 and arm 52 and ro-

tatably moves the collar 50 and feeding-nut

arrow 0 in Fig. 2.) In the rotation of the

21 in a given direction, (indicated by the

100

feeding-nut, as indicated by the arrow bin

coarse screw of the shaft 13 and operating

through  the 'ball-bearing‘,“ consisting of the
rings 22, 23, and balls 24, tends to move and
does move the sleevel7 endwise and approxi-

| Fig. 2, said nut engages by its screw with the

105

mates or brings closer the ring 19 to thering
14." It will be perceived that the endwise

‘movement of the sleeve 17 coincident with
any one step of advance of theratchet-wheel

40 isinfinitesimal, butof a positive and meas-

urable quantity, and that such endwise move-
mentsuppliesa slightly-increased pressure to
‘the rough balls being treated between the
The relative diameters of

rings 14 and 19. |
the rings 14 19 and the ratchet-wheel 40 are

contact ‘with the roller 54 the balls being
treated between said rings have received a

I10

II5

such that when the ratchet-wheel has almost
completed a revolution and the terminal por-
tion ¢ of the cam-shaped shoulder 49 is in

120

‘considerable and material reduction of di-

ameter and have been turned and pressed

on their various axes and polished, worn,
smoothed, and finished to the desired degree

of perfection. Thereafter in the further op--

eration of the machine and continued rots-

tion of the ratchet-wheel the roller 54 moves:
| Inward toward the axis of the ratchet-wheel
and along the surface of the depressed por-
tion of the shoulder 49, being impelled by the
retractile resilience of -the spring 55. It is

apparent that as the roller 54 enters the de-

125
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pressed portion of the shoulder 49.its move-
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ment is accelerated and it rapidly unscrews |

the feeding-nut 21 and withdraws the sleeve
17 and separates the ring 19 from the ring
14. Such degree of separation of the ring 19
from the ring 14 permits the discharge of all

the balls contained between said rings into a

receptacle 62, provided toreceive them. Such
reversed and accelerated movement of the
roller 54 and collar 50 is arrested when the
roller reaches the limit of depression in the

‘shoulder and isovercome and inverted by the

rise of said roller on the opposite incline of the
shoulder.
a direction opposite to that indicated by the
arrow b in Fig. 2 by reason of the roller 54 en-
tering the depression of the shoulder 49, the
feeding-nut 21 is rapidly unserewed and sep-

arates the rings 14 and 19 for the deposit of
As the roller-

the balls in the receptacle 62.
54 rises on the opposite incline of the de-

pressed portion of the shoulder 49 the feed-

25

 space between thereducing-rings.

ing-nut 21 is again serewed upon the shafit
and moves the sleeve 17 sufficiently to ap-
proach the ring 19 toward the ring 14 enough

to prevent the,escape of the balls from the
When the

- collar 50 moves in a direction opposite to that

30
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indicated by the arrow b in Fig. 1 by reason
of the roller 54 entering the depressed portion
of the shoulder 49, said collar removes the
pin 61 from the pin 58 and permits the sleeve

97 to move rotatably under the resilience of

the torsional spring 28 exerted on the crank-

arm 38, such movement of rotation of the

sleeve continuing until it is arrested by con-
tact of the pin 59 with the pin 60. In such
movement of rotation of the sleeve 27 the
crank-arms 36 and 38 move away from the
stand-pipe or feeding-tube 31 and in so doing
move the valves 33 and 37 longitudinally until
the feeding-port of the valve 33 is closed and
the feeding-port of the valve 37 is opened,
whereby a quantity of the balls may flow from

the receptacle 32 into and fill the space be-

tween said valves. As the roller 54 rises on
the opposite incline of the depressed portion
of the shoulder 49 toward the point 21t moves
the collar 50 rotatably in the direction of the
arrow b until the pin 61 contacts with the pin
58 and moves said pin 58 to the right, thus
establishing a movement of rotation of the
sleeve 27 against the resilience of the torsional
spring 28. While the ratchet-wheel is trav-
eling from the point 2z to the point z' the valve
33 is opened and the valve 37 is closed, thus
permitting the deposit of the quantity ot balls
measured between said valves into the an-
nular space formed by the grooves 15 and 20
in the rings 14 and 19, said balls entering the
annular space through the notch 16. As the

“roller 54 rises from the point 2’ to the point
- g and gradually from the point  to the point

y the valves are held with the lower one
open and the upper one closed by contact of
the pin 61 with the pin 58 against the resili-
ence of the torsional spring 28.

elevation of the cam between the point 2’ and |

When the collar moves rapidly in

| and 19 the

1
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the poiht 2 is provided to enter the feeding-
nut 21 quickly in such position as will move

the sleeve 17 and reducing-ring 19 endwise

until such reducing-ring contacts with the
balls in the grooves and causes said balls to
contact with the reducing-ring 14. This op-
eration also closes the rings sufficiently that
the balls may not thereafter escape through
the notech or entrance-port 16. Further op-
erations of the machine are repetitions of
those just deseribed and are continued until
the quantity of balls in the receptacle 43 is
exhausted or the machine is stopped by dis-
engagement, from the prime mover.

Referenceto the drawings will disclose that
the ratchet-wheel is made in two parts, the
ratchet proper being formed on a rim 40%, se-
cured by screws 40° to the plate portion, the
cam-shaped shoulder 49 forming the periph-
ery of the plate portion. Such construetion
is adopted in consideration of shaping and
truing the periphery of the plate portion of
the cam-shaped shoulder.

It will be observed that the balls in the
annular space between the rings 14 and 19
are acted upon or revolved or carried about
in their orbit a very large number of times
while confined in the machine and before be-
ing discharged therefrom. Suchrepeated and
multiplied treatment of the balls is desirable
in order to produce that smoothness and uni-
form circularity of surface as is required for
the attainment of the most satistactory re-
sults and is provided for by arranging a high
speed of the pulley 18 relative to the slow
feed of the sleeve 17 endwise under the in-
fluence of the ratchet-wheel and cam-shaped
shoulder acting apon the feeding-nut 21. It
will be observed that in the treatment of a

75

80

QO

95

100

10§

guantity of balls by the reducing-rings 14

pressure applied thereto by end-
wise thrust or feed of the sleeve 17 1s very
ocradual and uniformly progressive—that is
to say, the feed of the sleeve endwise can
progress no faster than the rotation of the
ratchet-wheel and theshape of the cam-shaped
shoulder 49 will permit, and yet at each revo-
lution of the pulley 18 and sleeve 17 an end-
wise movement of the sleeve is effected in
some degree. The productresulting from the
treatment of the balls is an object of truly
spherical character, having material homo-
ceneity of substance and uniformly hard and
polished surface.

I do not wish to be understood as limiting
myself to the use of a tube or stand-pipe In
vertical position for feeding the rough bhalls
to the rolls, since my invention is of- broader
scope and compasses a large variety of ball
feedingorsupplying mechanisms. Neitherdo
I wish to be limited to the use of the precise
form of sleeve-feeding mechanism employed,
as various screw-operated feeding devices or
step-by-step mechanisms may be devised to
effect an endwise movement of the revolving

The abrupt | sleeve or the head in opposition thereto.
I claim as my invention—

I1O0
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1. In a machme for rolling hollow balls
grooved rings, one of which'is mounted for
rotation,auto l‘IlELth mechanisin for separating
the PIUES to allow the balls to travel into the
grooves thereof, and auntomatic mechanism
to close the rings gradually to a predeter-
mined point as the balls are being rolled.

2. In a machine for rolling hollow balls,
grooved rings, one of which is mounted fm
rotation,automatic mechanism forseparating

- the rings to allow the balls to drep out, an

13

20
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- shaft, counterpart grooved rings,one of Whlch'

35

40
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a,utomatle mechanism to close the rings par-
tially to allow the balls to passinto the grooves
thereof and then grad nally to close the rings
to a predeter mined pomt as the balls are be-

ing rolled.
- 3 In a machine for rollmﬂ' hollow bclll'-i‘. |
counterpart grooved rings, one of which is.
~ stationary and the other revolve% and means |
for automatically reciprocating the revolving
ring longltudmally of 113 axis sy nehmnous-

mth 1ts rotation.

4. In a machine for rolling hollow ballb a
shaft,counterpart grooved rings, one of which
revolves around said shaft, mmhamsm ar-;
ranged to reclpmcabe the revolvmw ring lon-.

mtudmally of its axis Syuchronous with its

rotation, and a feeder consisting of a tube and
a gate therein and arran ged to allow the balls
to enter said- ﬂ*rooved rings at predetermined

intervals.
. In a machme for rolling hollow balls

mvolveg around sald shaft and is arranged

for endwise reciproeation 10nﬂ*1tudmally of
the shaft synchronous with itsrevolution,and

a feeder provided with feeding mechanism
automatically to allow a plurahby of balls to
enter said grooved rings &t predetermmed
intervals.

6. In a machine for 10111ng hollow balls,
counterpart grooved rings, one of which re-
volves, and automatle mechamsm to recipro-
cate the revolving ring lonﬂ'ltudmally of its
axis synchlonous w1th its revolution.

7. In a machine for rolling hollow balls, a
receptacle for the balls, a feeder arranged to

. receive the balls from the receptacle by orav-

50
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ity, gates arranged to hold back the balls
from the maehlne a predetermined length of
time, and mechanism acting on said gates to
pass the balls to the ma,chme in predetev
mined numbers, and feed the balls within the
machlne together with automatic discharg-
ing mechanism whereby the balls may be dlS-
charwed from the machme after they have

been rolled.

3. In a machine far truing and condens-
ing hollow metal balls, a shaft, counterpart
grooved rings, one of whleh revolves around
the shaft, a 1ecepmcle for holding balls
mounted a,bove said machine, a feeder ar-

ranged to carry the balls by O'rav'lty to said |

machlne, and means arranged to retain the
balls within the grooves of the rings and
means for &utoma.twally discharging the balls
after they have been rolled. |

e

9. In & hachine for 10111nfr hol'low balls, a

-shaft, counterpart grooved rings, oneof which

levolves around Srlld shafft, and arranged to
roll &

uuuuuuuuuuu
[
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plurality of balls a pledetermlned _

length of time and at the same time by pe-

11pheral friction revolve
enfi directions that they may be rolled upon

all their axes, in combination with driving
mechanism for auntomatically and synehm-
nously 1otatmfr .:md reciprocating one of said

I‘IH‘D'S

10. In a machine for rolling hollow balls, a -
shaft , counterpart grooved rings, one of Whlch
Tings is mounted for autom@tm a,nd synchro-

said balls in differ-

75 .

nous rotation on and reciprocation longitudi- .

nally of said shaft, and driving mechamsm
arranged to control b‘c’ﬂd rota‘rwll and recipro-
Gatlon

11. In a machine for rolling hollow baslls a

shaft, counterpart grooved rings, one of which
reelproeates endmse of said shaft, a cam ar-

ranged to control said 1eelprocat1on and a
tuum':rf'-ra,lcheb arranged to control the feed-

‘ing Ot the balls with leferenee to the opera-

tlon of the cam.

QO

12, In a machine for rollmﬂ' hollow balls, a

feeder provided with a cam- opemted control- |

ling-gate, and a timing-ratchet armnwed to

| ontrol the operation ot said gate.

13. In a machine for mumr:r and eonden%-

of balls Wlbhln the grooves of S&ld rings, and

means for automatwallv discharging the ballsl

after they have been trued.

14. In a machine for tr ning and condens-
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ing hollow metal balls, a s,haft counterpart
i n*moved rings, one of whwh revolves around
said shaft, means for distributing a plurality

100

ing hollow metal balls, a shaft counterpart 1os

grooved rings, one of which levolves around.
said shaft, means for automatically distrib-

uting and retaining a plurality of balls within
_sald grooves, and means for discharging the

balls after thev have been rolled a predeter-
mined length of time.
15. In a machine for rollmg

sleeve in opp031t10n to the first grooved ring

-and cam-operated secrew mechanism arran tred
‘tofeed said sleeve longitudinallyof said shaft

hollow balls |
the machine-heads, the shaft fixed to one of
sald heads, the frr'ooved ring mounted on said

IIO

1.15'

16, The combination of the reduncing-ma- '

chine,automatic mechanism arranged to open
and elose the reducing-machine for the recep-
tion and discharge of balls synchronous with

the revolution thereef the stand-pipe com-

municating therewith and arranged to feed

balls thereto, the bali-containing receptaele on

sald stand-pipe, the valves eontmllmn' the
‘numberin each series of balls passing throun‘h -
| said stand-pipe and the cam-operated mech-— |
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anism arranged tomovesaid valves for alter-

nate opening and closing thereof.

17. The combination of the reducing-ma-

chine, the stand-pipe communicating there-

with, ‘the receptacle on the Sta,nd-plpe, the

valves controlling said stand-pipe, and the
| cam - operated, spring - resisted mechanism. -
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whereby the valves are moved to and fro in
the operation of the machine.

18. The reducing-ring stationarily mount-
ed, the reducing-ring mounted for rotation in
opposition thereto, the feeding mechanism ar-
ranged to move said rotatable reducing-ring
longitudinally of its axis, the cam acting on
said feeding mechanism and the ratchet-and-
pawl mechanism acting on said cam and oper-
ated by the rotation of the rotatable reducing-
ring.

19. In a machine of the class desceribed, the
machine-head, theshaft fixed therein and hav-
ing a coarse screw on its opposite end, the re-

‘dueing-ring on the machine-head, the sleeve

mounted for revolution on the shaft, the re-
ducing-ring on the sleeve in opposition to the

- firgt reducing-ring, means for feeding ballsto

20

the space between said rings, the feeding-nut
having a coarse secrew in mesh with the coarse
screw of the shaft, ball-bearings interposed

- between the feeding-nut and the adjacent end
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of the sleeve, a retaining-ring connecting the
feeding-nut and sleeve, a cam arranged to
movesaid feeding-nut rotatably, and ratechet-

and-pawl mechanism acting on said cam and

geared to the revoluble sleeve.

20. In a machine of the class described, the
machine-head, the shaft fixed therein and hav-
ing a coarse secrew on its opposite end, the re-
ducing-ring on the machine-head, the sleeve
mounted for revolution on the shaft, the re-
ducing-ring on the sleeve in opposition to the
first reducing-ring, means for feeding balls
to the space between said rings, the feeding-
nut having a coarse sé¢rew in mesh with the
coarse screw of the shaft, ball-bearings inter-

posed between the feeding-nut and the adja-

cent end of the sleeve, a cam arranged to
move said feeding-nut rotatably, and ratchet-
and-pawl mechanism acting on said cam and
geared to the revoluble sleeve, together with
a rock-shaft, and a cam-rib on said sleeve act-
ing on said arm. R - |

21. In a machine for rolling a series of balls

simultaneously, rolling mechanism consist-

ing of counterpart grooved ringsone of which

revolves, automatic mechanism arranged to |

720,436

| reciprocate the revolving ring longitudinally

of its axis synchronous with its rotation, a
receptacle for balls, a conductor and auto-
matically-operated stops in said conductor to
allow a series of a predetermined number of
balls to pass to the rolling mechanism and to
prevent passage of further balls through the
conductor until said first series have been
rolled through the entire length of the grooves
of the rings a predetermined plural number
of times and discharged. =

22. In a machine for rolling hollow balls,

RO
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orooved rings, one of which revolves, a con-

ductor, gates on said conductor to allow a

plurality of balls to pass in series to said rings

at predetermined times and in predetermined

numbers, feeding mechanism to automatic-
ally approach said rings as the balls are be-
ing rolled and also to separate said rings and
discharge said balls after they have been
rolled.

23. In a machine for rolling hollow balls,
grooved rings, one of which revolves, a con-
ductor and gates thereon to allow a plarality
of balls to pass in series to sald rings at pre-
determined timesand in predetermined num-

‘bers, feeding mechanisim toautomatically ap-

proach said rings as the balls are being rolled
and also to separate said rings and discharge
said balls after they have been rolled, and
timing mechanism to control said movements.

24. In a machine for rolling and reducing
hollow balls, the grooved rings, one mounted
for synchronous rotation and endwise recip-
rocation, ball-feeding mechanism and ring-
feeding mechanism whereby the rotatable
ring may be separated from the other ring,
the balls fed in series to the grooves ot the
rings and the rotatable ring returned to ball-
rolling relation with the other ring, succes-

 gively and repetitiously simultaneous with

the rotation thereof.

| Signed by me at Ottumwa, Iowa, this 26th

day of April, 1902. |
ALLEN JOHNSTON.
Witnesses: |
R. W. FUNK,
FRED DIMMITT.
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