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UNITED STATES PATENT OFFICE. 

ROLLIN H. WHITE, OF CLEVELAND, OHIO. 

MACHINE FOR MAKING BALLS. 

SPECIFICATION forming part of Letters Patent No. 635,215, dated October 17, 1899. 
Application filed August 8, 1898, 

To all, whon, it may concern; 
Be it known that I, ROLLIN H. WHITE, a 

citizen of the United States, residing at Cleve 
land, in the county of Cuyahoga and State of 
Ohio, have invented a certain new and use 
ful Improvement in Machines for Making 
Balls, of which the following is a full, clear, 
and exact description, reference being had to 
the accompanying drawings. - 
The invention relates to a machine espe 

cially designed for making steel balls by au 
tomatically cutting from steel wire blanks of 
the proper size and pressing said blanks be 
tween suitable dies into spherical form. 
The invention consists in the construction 

and combination of parts shown and de 
scribed, and definitely pointed out in the 
claims. 
In the drawings, Figure I is a front eleva 

tion of a machine embodying the invention. 
Fig. 2 is a plan view of the same with the 
plunger and parts carried thereby not shown. 
Fig. 3 is a sectional front elevation on line 33 
of Fig. 2. Fig. 4 is a sectional side elevation 
on line 4 4 of Fig. 2. Fig. 5 is a sectional 
plan view in the plane indicated by line 55 
of Fig. 4, showing the mechanism for cutting 
off the blanks and delivering the same to the 
dies. 
The invention is adapted for any well 

known form of press having a vertically-re 
ciprocating plunger. Therefore it is not 
thought necessary to show all of the plunger 
or any of the mechanism for operating it. 

Referring to the parts by letters, A repre 
sents the vertically-reciprocating plunger of 
such a press. 
B represents the bed-plate. The fixed die 

C is set into a socket in a block b, which is 
secured upon or formed as a part of this bed 
plate. The upper end of this die is prefer 
ably convexly arched, and in the middle of 
its upper end is a hemispherical recess c. 
D represents the movable die, which is se 

cured in the lower end of the plunger. Its 
lower end is preferably convexly arched, and 
in the middle of this lower end is a hemi 
spherical recess d. 
A vertically-movable ejector-pin Flies and 

is movable in a hole b" in the bed-plate and in 
the lower die, and the upper end of this pin 
projects into the recess c, being held in this 
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position normally by a light spring f. The 
lower end of this pin projects below the bed 
plate and lies above one end of a rocking le 
ver H, which is pivoted to the bed-plate at h. 
The other end of this lever lies just below a 
vertically - movable rod J, which projects 
through the bed-plate and is held in its raised 
position by a springi. The upper end of this 
rod (which may carry a friction-roller j') is 
engaged by a came on the constantly-driven 
shaft E. It might be here stated that this 
shaft carries a plurality of cams, by means 
of which various parts of the machine are op 
erated in proper sequence. The came pushes 
the rod J downward and the press-plunger 
begins to rise after a ball has been completed. 
This rocks the lever II, whereby the ejector 
F is pushed upward, positively assisting its 
spring, with the result of pushing the ball 
from the recess c. In the upper die is a simi 
lar ejector I, which is vertically movable in 
a hole ct, in the die and the plunger A. The 
lower end of this ejector projects into the re 
cess d, in which position it is normally held 
by a light spring d". A lever a is pivoted to 
the plunger A and passes through a slot a 
therein. This lever rests upon the upper end 
of the ejector I. Secured to the free end of 
this lever and hanging downward therefrom 
is a rod a', which passes through a hole in 
the bed-plate. When the plunger begins to 
rise, the spring d and the weight of the lever 
a' and the attached rod a will generally force 
the ejector downward relatively to the plun 
ger and die and push the ball out of the die. 
If, however, the ball is not pushed out then 
and in the manner stated, a head a on the 
lower end of the rod a strikes the bed-plate 
at or just before the time the plunger reaches 
its highest point, and this causes the lever to 
rock, so as to positively force the ejector 
downward and push the ball out of the re 
cess d. 
The blanks to be pressed into spherical form 

between the dies are cut automatically from 
a wire X, which is periodically fed along the 
proper distance. The blanks so cut are car 
ried by certain jaws, to be presently explaimed, 
to a position to be acted upon by the dies. 
The wire X passes through a horizontal hole 
in a hardened block O, which is set in a block 
b', which is secured upon or fastened to the 
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bed-plate. A shearing-plate G is vertically 
movable upon the face of said block b.in 
suitable guides b. It is provided with a hole 
g, which when said shearing-plate is in its 
raised position is in line with the hole in the 
block O, through which the wire passes. This 
hole g is preferably in a hardened plate g', 
which may be screwed into the shearing 
plate, thereby becoming in effect a part of 
said plate. This plate G is held in its raised 
position by a spring g', which surrounds a 
bar g, which projects downward from the 
lower end of this shearing-plate and passes 
into a guiding-hole in the bed-plate. A striker 
ping screws into the upper end of this shear 
ing-plate, and the head of this pin lies in the 
path of the plunger A, which plunger strikes 
it as it descends, thereby moving the shear 
ing-plate downward in opposition to its spring 
and cutting off the wire in the hole g in said 
shearing-plate. 
The wire is fed along and held immovable 

at the proper times by two pairs of jaws R. R.' 
and TT. The jaws R. R." are the holding 
jaws, which have no movement lengthwise of 
the wire. The lower jaw R' is seated in a 
hole in the block U, while the upper jaw is 
held in a hole in a lever 7, which is pivoted 
at ' to said block band is moved in the clos 
ing direction by a cam e' on the shaft E, 
which cam engages with the rear end of said 
jaw-lever 7. 
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The jaws TT are the feeding-jaws. The 
lower jaw T is seated in a cross-head l, which 
is secured to the end of a longitudinally-mov 
able rod S. This rod is mounted in suitable 
brackets U" b and is moved backward by 
means of a spring S', which surrounds the rod 
and thrusts endwise against one of said brack 
ets land against a collar S, secured upon 
said rod. The distance which it may be moved 
backward is regulated by a screw S, which 
may be adjusted through the bracket U and 
serves as a stop by engaging with said collar 
S. The rear end of the cross-head is bifur 
cated and the shaft E passes through holes in 
the two branchest tithereof. On the shaft 
and having a tongue-and-groove connection 
with it is a cam c', which lies between the two 
branchest ti, whereby said cam moves with 
the cross-head lengthwise of the shaft E with 
out any interruption of its operating relation 
with the jaw-lever t, which it operates. The 
upper jaw T is set in the end of the jaw-lever 
t, which lever is pivoted to the cross-head at 
t'. The rear end of this jaw-lever rests upon 
the came, by which it is moved in the clos 
ing direction. 

Secured to the shaft E is a came, which 
engages with the cross-head (preferably with 
a friction-roller t, mounted thereon) and 
moves it to the left in opposition to the spring 
S°. The wire X passes between both pairs 
of jaws just explained. The cam e”, acting 
upon the jaw-levert, closes it upon the wire, 
and at the same time the came so moves 
that it no longer acts to close the jaw-lever 7. 
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The came then moves the cross-head t to the 
left, whereby the wire in the grasp of the jaws 
TT is moved in the feeding direction. Then 
the came', acting upon the jaw-lever 1, closes 
the jaws R. R. The cam e° moves so as to 
release the jaws TT", and the came moves 
to a position which permits the spring S' to 
retract the cross-head and jaws TT. This 
completes one feeding movement of the wire 
feeding mechanism. The plunger A then 
comes down, and by engaging with the striker 
ping, secured to the shearing-plate, moves 
said shearing-plate downward, the result be 
ing that so much of the wire as has been 
forced into the lhole in said shearing-plate 
will be cut off, and this cut-off blank will for 
the time being remain in said hole. 
During the next wire-feeding operation this 

blank is pushed out and into the embrace of 
two jaws U U", by which it is carried to the 
dies. These two jaws are secured to the outer 
ends of two jaw-levers u, u', which are pivoted 
on a rock-shaft W. The jaws are closed by 
the action of a spring at against a pin v', 
which projects between them from an arm U, 
which is rigidly fastened to the end of said 
rock-shaft. By closing against this pin the 
jaws maintain the proper position relative to 
the rock-shaft, whereby the operation of the 
rock-shaft will carry the jaws from one oper 
ative position to the other. On the rear end 
of this rock-shaft, which is mounted in a suit 
able standard l, which rises from the bed 
plate, is a crank U', carrying, preferably, a 
friction-roller als, which enters a cam-groove 
e' in the face of a disk e, which is secured to 
the shaft E. As the shaft revolves, said cam 
groove and crank operate the rock-shaft, so 
as to carry the jaws first into position where 
the recess between the jaws is in line with the 
wire X and then to a position where said re 
cess is in the same vertical plane as the hemi 
spherical recesses in the two dies. The jaws 
are in the first of these two position when the 
wire-feeding mechanism acts, and as the Wire 
is pushed along it pushes the blank which is 
in the hole in the shearing-plate out into the 
recess between said jaws. The jaws are 
opened to permit the blank to enter between 
them by means of a wedge Y, which is hori 
Zontally moved through a bracket l' on the 
standard l, and this wedge is moved forward, 
so as to cause it to enter between the two jaw 
levers by a came on the face of the disk e". 
This wedge is moved in the contrary direc 
tion by a spring f. This backward move 
ment of the wedge, whereby the jaws are per 
mitted to close, takes place just before the 
jaws move from the described position to the 
position in line with the dies. As the plunger 
descends; a wedge-bar Z, which is secured to 
the plunger, is moved between the two roller 
studs at u on the jaw-levers, whereby the 
jaws are opened just as the upper die reaches 
a point where it engages with said blank. 
The further descent of the plunger presses 
the blank into spherical form in the recesses 
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in the two dies. The plunger then moves up 
ward and the lower ejector is moved upward 
by the mechanism heretofore described for . 
the purpose, and the finished ball is pushed 
out of the recess cinto the recess between the 
jaws, which jaws immediately close and are 
then moved to the other position in line with 
the wire X. During the next feeding move-. 
ment, which pushes a blank into the embrace 
of these jaws, this blank pushes the ball out 
of the jaws (if it did not fall out, when the 
jaws were opened) and said ball falls into a 
funnel-shaped receiver K, from which it may 
be conducted through a pipelic' (indicated by 
dotted lines in Fig. 1) to any convenient point. 
A guard-plate L, which is secured to the 

block b, lies in line with the wire X, whereby 
the balls as they are pushed out of the em 
brace of the jaws are prevented from flying 
to the left so far that they will not fall into 
this funnel-shaped receiver. 
The machine described is adapted to be very 

readily and easily changed so that wire of 
different sizes may be used. It is of course 
necessary to remove the dies and put in new 
dies having hemispherical recesses of the 
proper size. The position of the striker-pin 
on the shearing-plate Will then be adjusted 
so that the downward movement of the shear 
ing-plate will be sufficient to cut off the wire. 
A new block O having a hole of suitable size 
for the wire may be substituted for that which 
is in the machine, and the position of the two 
jaws R and T may be regulated to adapt them 
to properly grasp the different-sized wire by 
means of the screws which screw down 
through the jaw-levers and bear upon the tops 
of the jaws. 
Having described my invention, I claim 
1. In a machine for making balls, the com 

bination of a fixed die, a reciprocating plun 
ger, a die secured thereto, and wire-cut-off 
mechanism, consisting of a fixed shearing 
block, a reciprocating shearing-plate having 
a hole adapted to receive the wire, a spring 
for raising said plate, and a striker-pin se 
cured to said plate in the path of the plun 
ger, with mechanism for feeding the wire 
periodically into the hole in said shearing 
plate and thereby pushing out the cut-off 
blank, and a movable pair of jaws which 
grasp said blank as it is pushed out of said 
hole and carry and deliver it to the dies, sub 
stantially as specified. 

2. In a machine for making balls, the com 
bination of a wire-feed, a fixed shearing-block, 
a reciprocating shearing-plate, a fixed die, and 
a reciprocating die the movement of which is 
at right angles to the wire being fed, with a 
rock-shaft the axis of which is at right angles 
to the wire and the path of the reciprocating 
die, operating mechanism therefor, a pair of 
spring-closing jaws mounted on said rock 
shaft, and wedges for opening said jaws when 
they are in line with the wire and with the 
dies, substantially as specified. 

3. In a machine for making balls, the mech 

anism for conveying the cut-off blanks to the 
dies, consisting of a rock-shaft, a pair of jaw 
levers carried by said rock-shaft and lying 
substantially at right angles to its axis, jaws 
secured to said levers at substantially right 
angles thereto, said jaws having between them 
a blank-holding recess which is substantially 
at right angles to the axis of the shaft, a spring 
for closing the jaws, and means for opening 
the jaws at both ends of their path, whereby 
they may grasp a blank and deliver it to the 
dies, substantially as specified. 

4. In a machine for making balls, the com 
bination of a rock-shaft, the arm u fast to 
said shaft and having the pin u', the jaw-le 
vers pivoted to said shaft, the jaws secured 
thereto, the crank-arm fast on said rock-shaft, 
and a cam engaging With said crank-arm, with 
a horizontally-movable Wedge and its operat 
ing mechanism, a vertically-movable wedge 
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and its operating mechanism, and studs on 
the jaw-levers with which the last-named 
wedge engages, substantially as specified. 

5. In a machine for making balls, the com 
bination of a fixed die, a reciprocating die, 
wire-feeding mechanism, and a wire cut-off, 
with an oscillating pair of jaws adapted to 
grasp the blank after it leaves the wire cut 
off and to carry and deliver it to the dies, 
ejectors for freeing the balls from the dies, 
whereby said balls may be grasped by said 
jaWs, means for Opening and closing the jaws, 
and a funnel into which the jaws drop the 
finished balls, substantially as specified. 
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6. In a machine for making balls, the com 
bination of a fixed die, a reciprocating die, a 
wire-cut-off mechanism consisting of a fixed 
shearing-block and a reciprocating shearing 
plate having a hole which, when the plate is 
in its normal position, is in line with the wire, 
with mechanism for periodically feeding the 
wire into said hole and thereby pushing out 
the cut-off blank, a rock-shaft, a pair of jaw 
levers pivotally mounted thereon and lying 
substantially at right angles to its axis, jaws 
on the outer ends of said levers lying substan 
tially at right angles thereto, said jaws hav 
ing between them a blank-holding recess, and 
mechanism for oscillating said rock - shaft 
whereby the jaws are moved backward and 
forward between the position where said re 
cess is in line with the wire being fed for 
Ward, and the position where said recess is in 
line with the dies, substantially as and for 
the purpose specified. 

7. In a machine for making balls, the com 
bination of a fixed and a reciprocating die, a 
wire feeding and cutting-off mechanism, with 
a rock-shaft, an arm U fast to said shaft and 
having a pin 20', a pair of spring-closed jaw 
levers pivoted to said shaft and lying on op 
posite sides of said pin, jaws secured to said 
levers, mechanism for oscillating said rock 
shaft, a horizontal movable wedge and its op 
erating mechanism adapted to open said jaws 
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when they are at one end of their path, and 
a vertically-movable wedge and its operating 
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mechanism adapted to open said jaws when 
they are at the other end of their path, sub 
stantially as specified. 

S. In a machine for making balls, wire-feed 
ing mechanism, consisting of the combination 
of a pair of jaws having no movement length 
Wise of the wire, a shaft, and a can secured 

O 

thereto which engages with and operates the 
movable jaw, with a spring-retracted rod, a 
cross-head secured there to having a bifur 
cated rear end, a cam on said shaft lying be 
tween the forks of said rear end and having 
a tongue-and-grooved connection with the 
shaft, a jaw fixed to the cross-head, a mov 
able jaw-lever pivoted to the cross-head and 
engaging With Said calm, and a cam Secured 
to the shaft engaging with said cross-head, 
substantially as specified. 

9. In a machine for making balls, the com 
bination of a fixed die, a reciprocating die, 
wire-feeding mechanism, a fixed shearing 
plate, and a reciprocating shearing-plate hav 

ing a hole in which the end of the wire is 
pushed by the wire-feeding mechanism, and 
the cut-off blank is held until pushed out by 
the wire during the next wire-feeding opera 
tion, with a rock-shaft, a pair of jaws mount 
ed thereon and having between them a blank 
holding recess which is at right angles to the 
axis of the shaft, and mechanism for OScil 
lating said shaft whereby the jaws are moved 
backward and forward between a position 
where said recess is in line with the dies and 
a position where said recess is in line with 
the wire, whereby the cut-off blankis fed into 
said recess and then carried and delivered to 
the dies, substantially as specified. 

In testimony whereof I hereunto affix my 
signature in the presence of two witnesses. 

ROLLIN II. WHITE. 
Witnesses: 

E. L. THURSTON, 
PHILIP E. KNOWLTON. 
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