
No. 720,436, - PATENTED FEB, 10, 1903, 
A., JOHNSTON. 

MACHINE FOR REDUCING AND FINISHING. HOLLOW BEARING BALLS, 
APPLICATION FILED MAY 31, 1902, e. 

0 MODEL, 4. SHEETS-SHEET 

O Big 

  

  

  

    

  



No. 720,436. PATENTED FEB, 10, 1903, 
A. JOHNSTON. 

MACHINE FOR REDUCING AND FINISHING. HOLLOW BEARING BALLS, 
APPLICATION FILED MAY 31, 1902, ". . 

NO MODEL. 4. SHEETS-SEIEET2, 

  



No. 720,436, PATENTED FEB, 10, 1903, 
A. JOHNSTON, 

MACHINE FOR REDUCING AND FINISHING. HOLLOW BEARING BALLS, 
APPLICATION FILED MAY 31, 1902, 

N0 MODE. 4. SHEETS-SHEET 3. 

  



No. 720,436, PATENTED FEB, 10, 1903, 
A., JOHNSTON, - 

MACHINE FOR REDUCING AND FINISHING. HOLLOW BEARING BALLS. 
NO MODEL, 

APPLICATION FILED MAY 31, 1902, 
4. SHEETS-SHEET 4, 

14 
76 

Š Š is N,64 

Auck Cée/27 3 (2 -- ZY 

  



r 

UNITED STATES PATENT OFFICE. 
ALLEN JOHNSTON, OF OTTUMWA, IOWA. 

MACHINE FOR REDUCING AND FINISHING HOLLOW BEARING-BALLS. 
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To all whom it Tnally concern: . 
Beit known that I, AILLEN JOHNSTON, a citi 

Zen of the United States of America, and a 
resident of Ottumwa, Wapello county, Iowa, 

O 
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have invented a new and useful Machine for 
Reducing and Finishing Hollow Bearing 
Balls, of which the following is a specifica 
tion. . 
The object of this invention is to provide 

improved means for reducing, truing, finish 
ing, and polishing the surfaces of bearing 
balls, and especially hollow bearing-balls made 
from sheet metal, . . . 
A further object 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. 
My invention consists in the machine for finishing bearing-balls comprising grooved 
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complete machine. 

rings, one of which is mounted for rotation, 
means for automatically 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, further, in the roll ing-machine comprising grooved rings mount 

ed in opposition to each other and iiieans for 
automatically separating and approximating 
said rings relative to each other. 
My invention consists, furtheir the com bination, with a rolling and finishing ma 

chine, of means for automatically feeding a 
predetermined nu-mber of balls to said ma 
chine. w . . . 
My invention consists, further, in the con 

Struction, arrangement, and combination of 
elements hereinafter set forth, pointed out in 
my claims, and illustrated by the accompany 
ing drawings, in which- - - 

Figure 1 is an end elevation of the complete 
machine. Fig. 2 is a front elevation of the 

Fig. 3 is a plan of the ma 
chine, the ball - receptacle being removed. 

Fig. 4 is a vertical section of the machine axi 
ally of its shaft. Figs, 5 and 6 are detail views 
of the valves. Fig. 7 is a detail cross-section 
of the feeding-tube. 

In the construction of the machine and its 
mounting, as shown, the numeral 10 desig 
nates a table on which are mounted and fixed 
machine heads or standards 1112. A shaft 
13 is secured at one end in a horizontal ap 
erture or screw-seat of the machine-head 11 
and projects horizontally there from through 
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a materially larger aperture in the 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 concaved on an arc in cross-section is 
formed in one face of said ring and also is ar 
ranged concentric with the shaft 13. 
ring 14 preferably is mounted stationary or 
fixed to the machine-head 11, and a notch 16 
is formed in the uppermost portion of said 
ring and communicates with the groove 15 
therein. A sleeve 17 is mounted for revolu 
tion on the shaft 13 between the machine 
heads 1112, and a driving-pulley 18 is formed 
on or fixed to said sleeve and is arranged to 
revolve the sleeve when driven by belting to 
a prime 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 on an 
arc in cross-section. The groove 20 also is 
concentric with the shaft 13 and is located in 
direct opposition to the groove 15 and is de 
signed to coöperate with said groove in the 
formation of a raceway or annular seat for 
balls. As above stated, one end portion of the 
shaft 13 is threaded and secured in the ma 
chine-head 11. This is for the purpose offix 
ing said shaft rigidly, yet detachably, in the 
machine-head. The opposite end portion of 
the shaft 13 is threaded with a very coarse' 
screw, the threads of which, preferably, are 
angula' in cross-section, and a feeding-nut 
21, interiorly screw-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 
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25 lution or oscillation on said post. 
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C32 
1. 4 with Said shaft. Eaceway - rings 23 are 

imounted, respectively, in the inner face of the 
feeding-nut 21 and the adjacent, end portion 
of the sleeve 17, and bearing . balls 24 are 
mounted in the raceway groove or annulus 
formed by said rings. It is the function of 
the bearing-balls 24 and rings 2223 to receive 
and resist the thrust, of the sleeve 17 end wise 
or longitta dinally of the shaft 13, and a balt 
bearing is employed in this place to minimize 
the fiction between the sleeve and the feed 
ing-nut 2i and avoid rotation of said feeding 
nut by direct, conta et of the sleeve. i2he racia 
way-ring 23 is of greater diameter than the 
sleeve 17, and a retaining-ring 25, rabbeted 
on its inner surface, is not inted around the 
sleeve and engages said ritag. The retaining 
ring 25 is fixed to the feeding-nut, 21 by screws 
26 and serves to retain the siegve against end. 
wise movement independent of the feeding 
nut. 
A post or standard 26 is inoalate in and 

rises from the apex of the aachine-head 13, 
and a sieeve 27 is mounted loosely for revo 

A torsiora, 
spring 28 is mounted around the upper end 
portion of the post 26 and has one of its ends 
in contact with the sleeve 27, wiile its other 
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end is in engagement with a pin. 29, fixed to 
and projecting 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 rings i4 and 19, and a screw 
threaded aperture is formed in said plate ina 
mediately above and in registration with the 
notch 16 in the ring 14. A stand-pipe of feed 
-ing-tt be 31 is sectired at its lower end in the 
threated a pertti re of the plate 30 a.ad rises 
perpendicularly there from. A. hopper or re 
ceptacle 32 is nou inted on the upper end por 
tiot of the stand-pite or feeding-tile 3 and 
is designed to contain a quantity of bearing 
balls to be fed to the in achiae and rollied, fin 

6. 

ished, reduced, and polished the rein. At a, 
little dista, ice above the plate 30 notiches are 
formed in the stand-pipe or feeding-tbe 31, 
which notches intersect, the fore of the , 'he 
and are on opposite sides of the center 3, hereof. 
A vaive or gate 33 is provided, preferably of 
sheet metal forked at one endi, to era brace 
those portions of the stand-pipe or feeding 
to be between the totches above Insitioned 
and mounted for rectilinear reciprocation 
throtigh said notcies. The slot fortning the 
fork at the eid of tie waive 33 is of less width: 
than the bore of the staiad-pige 9; itake 3i, 
and said valve is lasteined at 34 35, open it g :) 
the slot, the contined lia, in eter of tigiotehes 
and slot being eqtial to or greate 'tilian the 
bore of the tube. 'e valve 33 is connected 
at its opposite end to a crank-arin 36, fixed to 
and extending horizontally froin the sleeve 
27, and the notches of the stand-pipe are ele 

Y a wated jtist sufficiently to periait, tie waive 33 
to clear the pulley 8 and belt thereon in ex 
tending i? the sleeve. Narginally the toi'sional 
ispring 37 holds the sleeve 27 it such position 
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that the oiches 34 35 of the valve 33 are in 
registration with the bore cf the stard-pipe 
or tube 31 and permit tie passage of the balls 
downwardly through said tube. At a máte 
rial distance above tie waive 33 the stand 
pipe or tube 31 is again notched in like man 
ner, and a valve 37, also forked at one end, is 
lounted for rectilinear reciprocation through 
said not ches and across the piane of the stand 
pipe. The valve 37 has notches 34 35 in its 
ead portion, bordering on the slot, therein and 
a 'railged to register at times with the bore of 

i 

the st: indi-pipe. The waive 37 extends from 
the stand-pipe and has its other end pivotally 
connected to a crank-art 38, fixed to and pro 
jecting horizontally from the sleeve 27. Nor 
mally the torsional spring 28 holds the sieve 
27 in such position that the crank-arm 38 re 
tains the valve 37 with its notches 3 35 out 
of registration with the bore of the stand-pipe 
or tube 3, and portions of said waive border 
ing the slot inerein intersee {, and prevent the 
passage of the balls througii said tube toward 
the waive 33. Thus normally the balls 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 machite, hereinafter 
described, said valve 37 is adjusted into a posi 
tion to permit the feeding of the balis through 
the tube to a seat on the waive 33. 
A stub-axle or pin 39 is mounted in and ex 

eads horizontally outward from the machine 
ead 12 below the shaft 13. A ratchet-wheel 

4() is not inted loosely for revolution on the 
pin or stub-axle 39 and is retained thereon 
by a collar 41, attached to said pin outside the 
'atchet-wheel. It is desirabie to brake or ap 
ly a tension to the ratciet-wheel 40 to pre 

vent to free novelinent, of said ratchet-wilee 
oil the pin 39, and to this end a pin 42 is seat 

in contact, with the machine-head i2 by an 
cxparasive coil-spring 43, also coil laiti ed in the 
hub of the ratchet-wieel and bearing against 

A rock-shaft, 4.4 is no inted for os 
cillation in a bearing fixed to the machine 
head 3, and a crank-arm 45 on said rock 
shaft, extends across the vertical plane of the 
shaft, 3 and (or acts with an eccentric boss 
g; (3:5, in-rii 46 on the sleeve. 7 adjacent, the 
retaining-ring 25. A crank-artin 47 on the op 
posite end ortion of the rock-shaft 44 ex 
tends downward approximately at right an 
gles to the crank-alia 45 and carries a grav 
ity-operated feeding-pawi 48 on its lower end. 
The feeding-pawl 48 is pivoted on the lower 

said it. 

enti portion of the crank-ari). 47 &nd extends 
horizontally to aid contacts with one or an 
other of the teeth of the ratchet-wheel 40 in 
sticii anner that wine said cranik-arm is 
in oved in one direction the pawi will feed 
or revolve the ratchet-wheel predetermined 
distances. A cain - shaped shoulder 49 is 
for raced on the ratchet-wheel i0 within the 
pitch-line of the teeth of said ratchet-wheel. 
The car-shaped silio ultier 49 is approxiliately 
circular tirogi out a major portion of the 

ed in the hub of the ratchet-wheei and held 
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circumference of the shoulder 49. Its ec- slightly upon the balls, which contact at their centricity to the axis of the ratchet-wheel 
is 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 point in its periph 
ery said shoulder is recessed or depressed a 
considerable and material distance, as illus 
trated by dotted lines in Fig. 1. A collar 50 
is mounted on the feeding-nut 21 and secured 
thereto by a set-screw 51. The collar 50 
preferably is approximately circular, and an 
arm 52 is 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 antifric 
tion-roller 54 is mounted for revolution on the 
pin 53 and rides on the periphery or face of 
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the cam-shaped shoulder 49. 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 
function 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 
in its rotation under the influence of the step 
by-step movement of the feeding-pawl 48 
shall have performed almost a complete revo 
lution, the retractile coil-spring 55 draws the 
roller 54 into the depression or offset portion 
of the shoulder 49 and in so doing rotatably 
moves the collar 50 a considerable distance. 
A pin 58 is fixed to and projects horizontally 
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 
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 28. A pin 61 is fixed in and projects 
radially from the collar 50 and is arranged 
to engage at times with the pin 58 and move 
the sleeve 27 rotatably in opposition to the 
pressure of the torsional spring 28. 
For practical operation this machine is first 

set 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 i9. 
Thus a sufficient quantity of rough balls is in 
troduced through the tube 31 into the annu 
lar space between the rings 14 and 19 to fill 
said 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. Then the feed 
ing-nut is adjusted to cause the ring 19 to bear 

opposite portions with the ring 14, and the 
ratchet-wheel 40 is adjusted so that the roller 
54 is at the initial point ac of the cam-shaped 
shoulder 49. The pawl 48 is positioned on 
and in contact with a tooth of the ratchet 
wheel 40, and the machine is started by 
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 
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 cam 
rib 46 revolves and acts upon and vertically 
oscillates the crank-arm 45. The vertical os 
cillation of the crank-arm 45 results in an os 
cillation of the rock-shaft 44 and a conse 
quent horizontal oscillation of the crank-arm 
47. The horizontal oscillation of the crank 
arm 47 effects a rectilinear reciprocation of 
the feeding-pawl 48, and said pawl in turn en 
gages successive teeth of the ratchet-wheel 
and rotatably moves said wheel step by step 
in a given direction. 
ratchet-wheel in a given direction (indicated 
by the arrow a in Fig. 1) the roller 54 rises 
slightly on the incline or cam-shaped periph 
ery of the shoulder 49, and in rising said 
roller 54 raises the pin 53 and arm 52 and ro 
tatably moves the collar 50 and feeding-nut 
21 in a given direction, (indicated by the 
arrow b in Fig. 2.) In the rotation of the 
feeding-nut, as indicated by the arrow b in 
Fig. 2, said nut engages by its screw with the 

s 

In the rotation of the 
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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 sleeve 17 endwise and approxi 
mates or brings closer the ring 19 to the ring 
14. It will be perceived that the endwise 
movement of the sleeve 17 coincident with 
any one step of advance of the ratchet-wheel 
40 is infinitesimal, but of a positive and meas 
urable quantity, and that such endwise move 
ment supplies a slightly-increased pressure to 
the rough balls being treated between the 
rings 14 and 19. The relative diameters of 
the rings 14 19 and the ratchet-wheel 40 are 
such that when the ratchet-wheel has almost 
completed a revolution and the terminal por 
tion y of the cam-shaped shoulder 49 is in 
contact with the roller 54 the balls being 
treated between said rings have received a 
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 rota 
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 
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 to receive 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 is overcome and inverted by the 
rise of said roller on the opposite incline of the 
shoulder. When the collar moves rapidly in 
a direction opposite to that indicated by the 
arrow b in Fig. 2 by reason of the rollier 54 en 
tering the depression of the shoulder 49, the 
feeding-nut 21 is rapidly unscrewed and sep 
arates the rings 14 and 19 for the deposit of 
the balls in the receptacle 62. As the roller 
54 rises on the opposite incline of the de 
pressed portion of the shoulder 49 the feed 
ing-nut 21 is again screwed upon the shaft 
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 
space between the reducing-rings. When the 
collar 50 moves in a direction opposite to that 
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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 
27 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 mayflow 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 2 it 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 2 to the point 2' the valve 
33 is opened and the valve 37 is closed, thus 
permitting the deposit of the quantity of 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 
a and gradually from the point ac to the point 
of 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. The abrupt 
elevation of the cam between the point 2' and 

720,436 

the point ac 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 notch or entrance-port 16. Further op 
erations of the machine are repetitions of 
those just described 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. 

Reference to 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 construction 
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. Such repeated 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 satisfactory 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 upon the feeding-nut 21. It 
will be observed that in the treatment of a 
quantity of balls by the reducing-rings 14 
and 19 the pressure applied thereto by end 
wise thrust or feed of the sleeve 17 is very 
gradual and uniformly progressive-that is 
to say, the feed of the sleeve endwise can 
progress no faster than the rotation of the 
ratchet-wheeland the shape 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 product resulting from the 
treatment of the balls is an object of truly 
spherical character, having material homo 
geneity 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 balls 
to the rolls, since my invention is of broader 
scope and compasses a large variety of ball 
feeding or supplying mechanisms. Neither do 
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 end wise movement of the revolving 
sleeve or the head in opposition thereto. 

i I claim as my invention 
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1. In a machine for rolling hollow balls, 
grooved rings, one of which is mounted for 
rotation, automatic mechanism for separating 
the rings to allow the balls to travel into the 
grooves thereof, and automatic 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 for 
rotation, automatic mechanism for separating 
the rings to allow the balls to drop out, an 
automatic mechanism to close the rings par 
tially to allow the balls to pass into the grooves 
thereof and then gradually to close the rings 
to a predetermined point as the balls are be 
ing rolled. 

3. In a machine for rolling hollow balls, 
counterpart grooved rings, one of which is 
stationary and the other revolves, and means 
for automatically reciprocating the revolving 
ring longitudinally of its axis synchronous 
with its rotation. 

4. In a machine for rolling hollow balls, a 
shaft, counterpart grooved rings, one of which 
revolves around said shaft, mechanism ar 
ranged to reciprocate the revolving ring lon 
gitudinally of its axis synchronous with its 
rotation, and a feeder consisting of a tube and 
a gate therein and arranged to allow the balls 
to enter said grooved rings at predetermined 
intervals. 

5. In a machine for rolling hollow balls, a 
shaft, counterpart grooved rings, one of which 
revolves around said shaft and is arranged 
for endwise reciprocation longitudinally of 
the shaft synchronous with its revolution, and 
a feeder provided with feeding mechanism 
automatically to allow a plurality of balls to 
enter said grooved rings at predetermined 
intervals. 

6. In a machine for rolling hollow balls, 
counterpart grooved rings, one of which re 
volves, and automatic mechanism to recipro 
cate the revolving ring longitudinally of its 
axis synchronous with 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 grav 

So 
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ity, gates arranged to hold back the balls 
from the machine a predetermined length of 
time, and mechanism acting on said gates to 
pass the balls to the machine in predeter 
mined numbers, and feed the balls within the 
machine, together with automatic discharg 
ing mechanism whereby the balls may be dis 
charged from the machine after they have 
been rolled. 

8. In a machine for truling and condens 
ing hollow metal balls, a shaft, counterpart 
grooved rings, one of which revolves around 
the shaft, a receptacle for holding balls 
mounted above said machine, a feeder ar 
ranged to carry the balls by gravity to said 
machine, and means arranged to retain the 
balls within the grooves of the rings and 
means for automatically discharging the balls 
after they have been rolled. 

9. In a machine for rolling hollow balls, a 
shaft, counterpart grooved rings, one of which 
revolves around said shaft, and arranged to 
roll a plurality of balls a predetermined 
length of time and at the same time by pe 
ripheral friction revolve said balls in differ 
ent directions that they may be rolled upon 
all their axes, in combination with driving 
mechanism for automatically and synchro 
nously rotating and reciprocating one of said 
rings. 

10. In a machine for rolling hollow balls, a 
shaft, counterpart grooved rings, one of which 
rings is mounted for automatic and synchro 
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nous rotation on and reciprocation longitudi- . 
nally of said shaft, and driving mechanism 
arranged to control said rotation and recipro 
cation. 

11. In a machine for rolling hollow balls, a 
shaft, counterpart grooved rings, one of which 
reciprocates end wise of said shaft, a cam ar 
ranged to control said reciprocation, and a 
timing-ratchet arranged to control the feed 
ing of the balls with reference to the opera 
tion of the cam. 

12. In a machine for rolling hollow balls, a 
feeder provided with a cam-operated control 
ling-gate, and a timing-ratchet arranged to 
control the operation of said gate. 

13. In a machine for truling and condens 
95 

ing hollow metal balls, a shaft, counterpart 
grooved rings, one of which revolves around 
said shaft, means for distributing a plurality 
of balls within the grooves of said rings, and 
means for automatically discharging the balls 
after they have been trued. 

14. In a machine for truing and condens 
ing hollow metal balls, a shaft, counterpart 
grooved rings, one of which revolves around 
said shaft, means for automatically distrib 
uting and retaining a plurality of balls within 
said grooves, and means for discharging the 
balls after they have been rolled a predeter 
mined length of time. 

15. In a machine for rolling hollow balls, 
the machine-heads, the shaft fixed to one of 
said heads, the grooved ring mounted on said 
sleeve in opposition to the first grooved ring, 
and cam-operated screw mechanism arranged 
to feed said sleeve longitudinally of said shaft. 

16. The combination of the reducing-ma 
chine, automatic mechanism arranged to open 
and close the reducing-machine for the recep 
tion and discharge of balls synchronous with 
the revolution thereof, the stand-pipe com 
municating there with and arranged to feed 
balls thereto, the ball-containing receptacle on 
said stand-pipe, the valves controlling the 
number in each series of balls passing through 
said stand-pipe and the cam-operated mech 

IOO 

lo5 

IO 

I 15 

I 25 

anism arranged to move said 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 stand-pipe, the 
valves controlling said stand-pipe, and the 
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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 described, the 
machine-head, the shaft fixed therein and hav 
ing a coarse screw 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 screw in mesh with the coarse 
screw of the shaft, ball-bearings interposed 
between the feeding-nut and the adjacent end 
of the sleeve, a retaining-ring connecting the 
feeding-nut and 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. 

20. In a machine of the class described, the 
machine-head, the shaft fixed therein and hav 
ing a coarse screw 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 screw 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. - 

21. In a machine for rolling a series of balls 
simultaneously, rolling mechanism consist 
ing of counterpart grooved rings one of which 
revolves, automatic mechanism arranged to 
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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, 
grooved 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. 
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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 plurality 
of balls to pass in series to said rings at pre 
determined times and in predetermined num 
bers, feeding mechanism to automatically 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 of the 
rings and the rotatable ring returned to ball 
rolling relation with the other ring, succes 
sively and repetitiously simultaneous with 
the rotation thereof. 
Signed by me at Ottumwa, Iowa, this 26th 

day of April, 1902. - 
ALLEN JOHNSTON. 

R. W. FUNK, 
Witnesses: 

FRED DIMMITT. 
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