(No Model'.') | 4 Shebets'-—syheet 1.
' N. FLAMMANG.

MACHINE FOR MAKING METAL BALLS.
No. 592,085, Patented Oct. 19, 1897,

!‘ | .H s " U IFHW]L‘ '

’v‘? “"§
L — Lr
S=— |
\ ~ ﬁk/
]
. 0
NS I N , N
\'5";\\ H: T ' ‘
R \/ W P ] | |
o /lixﬁ“ ~ OA
. _ N
|l 0 ' ‘ U
M | Iﬁl
T
I _
| .
!
i o
. il ~
]
T | o~
S
Biifin
S ~
& N h .
| o [T 785555, Woredy-srderin
' § . 7 g " .

.



(No Model.)

- No. 592,085,

. N, FLAMMANG.
MACHINE FOR MAKING METAL BALLS.

4 Sheets—S8heet 2.

Patented Oct. 19, 1897.

o ’| 11 A 'l
S 1 <l
o ? |<>lu HR
| ——
~ - i
Yo
I ‘o\ ﬁ_ml,
S \ '
. “ S =il
\i N N\ ) ‘%ﬁ ll Ny
R \.L o '..|, ;k |
= (\0 %. . = \J
\,u\) == (o) == i~ |
' J)© i fﬁ
i I |
E \Q 1“{) “l 1] b Pl\]
> tlle Sl .
. LE’Q :
]
{ LLl H. AN
“ e ofli 1k
I T
< s L L
_ ~ @ . \f'/h < ~
1 ‘ e —i—a U '
& e g
| e T T &
, 2
T1/inessEs. R R Trentorn

s Ty



(No Model.)

- 4 Sheets—Sheet 3.
N. FLAMMANG.

MACHINE FOR MAKING METAL BALLS,
No. 59«%,@85.

Patented Oct. 19, 1897.

e Q¥
| BN
Jl o
|1
< . 'li. I e 5%
i ll] :
| ' e RO
[ T

| [ O }
'IIT i
| l o
I \ |
|[| l
o ‘
l
ii *‘"O i
Il e
= S
u\“’fﬁ l,,
N T
”\»j” 11
55
*ﬁ I R = \R
[|| O] |
agi=s
bW o
N — o™ “H”I[ﬂ

e s5es: Wivedyeodrgaa I

B RS ) P e A gfwm



(No Model.)

. 4 Sheets—Sheet 4.
N. FLAMMANG.
MACHINE FOR MAKING METAL BALLS.

No. 592,085, Patented Oct. 19, 1807.

- o)
) B \\ " ==\
==

ok

=9
N\ cd

- O
7 = et
e— T
66‘
-~ ':
el ~
. b
LNU/EnIOT-
s)r/LQJLM alwa,,:j
Ry E. L Hwrad
Hus oy,



5

20

23

30

35

40

45

50

"UNTTED STATES

PATENT OFFICE.

NICOLAS FLAMMANG, OF CLEVELAND, OHIO, ASSIGNOR TO FRANK M.

CHAMBERLIN,

OF SAME PLACE.

- MACHINE FOR MAKING METAL BALLS.

SPECIFICATION forming part of ]i.’ett{ars‘ Patent No. 592,085, dated October 19, 1897,

Application fled March 25, 1896,

To all whom it may concern:
Be it known that I, NICOLAS FLAMMANG, a

citizen of the United States, residingat Cleve-

land, in the county of Cuyahoga and State of
Ohio, have invented certain new and useful
Improvements in Machines for Making Metal
Balls; and I do hereby declare the following
to be afull, clear, and exactdescription of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same.

My invention relates to a machine for auto-
matically making metal balls, the object be-
ing to rapidly produce metal balls which are
as nearly perfect as possible.

The invention consists in the construction
and combination of- parts hereinafter de-

movement of the wire, for moving the tool-
slide, for supporting and steadying the wire
while the balls are being formed, and for re-

" moving any fins or other projections on the

ball after it has been cut from the wire.

In the drawings, Figure 1 is a front eleva-
tion of & machine embodying my invention.
Fig.2isa plan view thereof. "Fig.3 is a rear
eleva‘mon Fig. 4 is a.view flom the left-
hand end of the machine of the wire-feeding
mechanism. Fig. 5 is a longitudinal sectlon
of the automatic clutchlnfr mechamsm Fig.
61is a top plan view of the Dall- finishing mech-
anism, and Fig. 7 is a side view of the same
apparatus When therotating disk WhlGh forms
a part thereof is removed. -

The machine is a lathe of the vamety used
for making serews and other analogous arti-
cles.
the wire may be fed through it endwise. It
contains an automatic chuck P, which in the
form shown is ‘well known. Any suitable
chuck may be used, provided it is adapted to
hold the wire while the tool is acting upon it,
and to release the wire atinter Vals, so that 113

may be fed forward. = The chuck is operated-

by a sleeve or cone p, or equivalent device,
which is caused to move forward and back-
ward periodically by the following mechan-
ism: A fork h, which engages in a groove in
said cone, is swiveled on top of a horizontal
lever H, which is supported at its front end
by a swiveled post 2/, through which the le-

‘Serial No. 584,893,

The live-spindle A is tubulal , whereby

(No model.)

ver is adapted to move endwise as much as
necessary. -The rear end of this lever rests
and slides upon a fixed horizontal rod 22. Two
revolving disks K K’ aresecured to a suitable
shaft R, and the end of the lever H projects
between them. On the proximate faces of
these disks the cams % k' are respectively se-
cured, which cams are adapted toengage with
a friction-roller 7.5 upon the end of sald lever.
These cams are 80 placed with reference to
each other and to other parts of the wire-
feeding mechanism that the cam ' engages
and moves the lever (thereby opening the
chuck) just before the wire is fed forward,
and the other cam % engages with and moves
the lever (thereby closing the chuck) imme-

diately after the wire has been fed forward.
seribed for producing and limiting the feed |-

The wire-feeding mechanism consists of
two rollers M M/, mounted in suitable bear-
ings, one above theother. In the form shown
the rolle_r M is driven positively at intervals,
and the roller M', which is set somewhat
loosely in its bearings, is drawn down toward
the roller M by a springm. This rollerdoes

not, therefore, necessarily move when, or as

much as, the roller M moves; and the spring
m is made of such strength that if the for-
ward or feed movement of the wire be stopped
before the feed movement of the roller M is
completed the upper roller M’ will cease to
move, while the roller M will slip upon the
wire. Thereis, therefore, no danger that the
wire will be bent by the action of the rollers
to push it forward after its front end has met
with an obsmuotmq stop. The wire lies in
annular grooves m’ in the rollers, whereby it
is guxded On the front end of the roller M
a disk m? is secured, and an annular row of
curved pins m? project backward from the

face of said disk. A crank-pin %3, which pro-

jects to the left from the edge of the disk K/,
is adapted, as it revolves, to ‘enter. between

“two of these pins, and to engage with one of

them temporarily, thereby positively turning
the disk m?® and the roller M through a small
are, which results in feeding the wire forward
a short distance. v

The dead-spindle G is also hollow. The
hole in its inner end ¢ receives the end of the
wire, whereby the wire is supported and
steadied while the ballis being turned. The
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dead-spindle is slotted on its front side at ¢’
just back from its inner end, and the tool I
enters this slot to act upon the work. A lon-
gitudinally - movable gage-rod N extends
through said spindle from its outer end. "An
arm 7 is secured to the projecting rear end
of this rod, and the other end of this arm is
secured to a collar #/, which slides upon the
shaft R. A cam n? on the face of the revolv-
ing disk 7® engages with the arm » periodic-
ally, and moves it and the gage-rod toward
the live-spindle. When said rod is in its
extreme forward position, the wire-feeding
mechanism operates and pushes the wire
against the end of said gage-rod, whereby the
wire is stopped in the proper position for the
tool to act upon it. It should be here stated
that the connection between the gage-rod N
and its operating-bar n is adjustable, and the
latter may be secured at any point upon the
former by a set-screw nf, wherefore said gage-
rod will permit different feed movements of
the wire, 50 that different-sized wires may he
used to make ditferent-sized balls.

The tool-slide C is provided with a tool-post
¢ near its front end, to which the tool I is se-
cured. The slide is moved slowly backward
to draw the tool against the work by means
of the following parts, viz: a bell-crank le-
ver ¢/, which is pivoted to the bracket ¢?; a
rod ¢®, which is adjustably secured to a post
¢t on the slide, and hasa pin or projection ¢7,
with which one arm of the lever ¢’ engages;
a rod ¢®, which is adjustably secured to the
other arm of the said lever ¢’, and has a {ric-
tion-roller ¢® on its end, and a cam d on the
face of a disk D, which engages with said
roller. This cam is an incomplete ring of in-
creasing thiekuness, which is secured to the
disk by bolts d', and its position is adjusted
by set-serews (®.  The slide is retracted by
means of a pin 7, whiclh projects from the
face of the disk D, which pin engages with
the end of the carriage. WWhen this engage-
ment takes place, the roller ¢®is between the
ends of the eam d. The cutting movement
of theslide is as slow as necessary, depending
upon the speed of the cam-shaft R and the
piteh of the cam; but the return movement
of the slide is very quick.

The tool I isshaped substantially as shown,
so that it has two cutting-surfaces f /7 on op-
posite sides of the center, or cutting-off por-
tion 72, and each of these eutting-surfaces is
in the form of a quarter-circle. Itisobvious
that this tool cuts the last half of one ball
while it is cutting the first half of another
ball.

For simplicity and econonty of construction
all of the cam-disks K, IT', #% and D are se-
cured to a single shaft R, although it is ob-
vious that this is not an essential feature of
the invention. This shaftistobe run as fast
as possible, in view of the requirement that
the tool shall cut the balls smoothly. It is
clear from the foregoing description that at
cach revolution of this shaft the gage-rod is

moved forward, the wire is released from the
chuck, and then fed forward against the gage-
rod. Thechuck graspsthewire, thetool-slide
is moved to complete and cut off a ball, and
then is returned in readiness to repeat this
operation. The gage-rod is retracted as soon
as the wire is grasped by the chuck by a coil-
spring nf which is compressed between an
arm 7¢°, which is secured to the gage-rod, and
afixed part of the machine. Asthe balls are
cut off they drop into a recess ¢®in the end
of the dead-spiudle, or, more properly, in a
removable piece ¢!, which is secured to the
end of the dead-spindle by a set-screw ¢
This piece is made removable, so that for cach
different-sized wive a piece ¢! may be substi-
tuted, which has a hole ¢%in the end, of suit-
able size for the reception of the wire. The
balls when they arc cut off are apt to have
two small fins or projections at the points
where they are cut from the wire, and these
fins must be removed before the balls are
ready for use. To effect this result, I pro-
vide the mechanism whizh I will now pro-
ceed to describe.

A tube E, the bore ¢ of which fits the balls
which are being made, is placed and held so
that the balls which drop into the recess ¢°
escape therefrom through a hole g and fall
into the upper slightly-flaring end of said
bore. One side ¢* of this tube is planed,
milled, or otherwise eut away, so that the
plane of this side intersects the bore e, there-
by forming a slot ¢/, having sharp cutting
edges, through whieh the balls in said bove
must project slightly. A revolving disk ¢*is
placed so that its face is close to the face ¢
of the tube LK, and so that it will he in con-
tact with the projecting part of the halls.
As this disk revolves it turns the balls in
the tube. The fins on the balls are brought
into contact with the cutting edges of said
slot, and are thereby cut off, so that when the
balls drop from the lower end of the tube
they are substantially spherical. In thecon-
struction shown, this disk €3 is loosely mount-
ed on a fixed shaft ety and is revolved by a
belt which engages with its hub. The tube
is supported by a plate ¢, which is secured
to said shaft by a set-serew ov other suitable
means. In the face of said plate, next to the
disk, is a groove &%, which receives and holds
the said tube E. This plate may be sccured
to the shaft so that the tube shall set at any
desired angle which will cause the balls to
move at any desired speed through it. The
piece ¢! may also be adjusted upon the dead-
spindle, so that the balls drop from the hole
g% into the end of said tube E.

ITaving described my invention, I claim—

1. In a machine of the character described,
a wire-feeding device, consisting of the fol-
lowing parts, in combination, two feed-roll-
ers, a disk secured to onc of them, curved
pins which project in an annular row from
the face of said disk, a crank-pin revolving
about an axis at right angles to the axis of
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said disk, and adapted to engage with said
curved pins, substantially as and for the pur-
pose specified.

2. In a machine of the character described,
the combination of a tubular live-spindle, a
chuck and its operating mechanism, and a
wire - feeding device, with a.tubular dead-
spindle, a gage-rod movable endwise through
the dead-spindle, and mechanism for moving
it forward just before the wire is fed, and
back just after the wire is fed, substantially
as and for the purpose specified.

3. In a machine of the character described,
the combination of a tubular live-spindle, a
chuck and its operating mechanism, and a
wire-feeding device, with a tubular dead-
spindle, a gage-rod movable longitudinally

.in said spindle, an arm adjustably secured to
said gage-rod, a-cam adapted to engage with

and operate said arm,and a spring for retract-
ing the gage-rod, substantmlly as and.for the
purpose spe01ﬁed

4. In a machine of the character described,
the combination of a live-spindle, a chuck
and its operating mechanism, and a wire-
feeding device, with a tubular dead-spindle,
a gage-rod movable longitudinally in said
dead-spindle, an arm adjustably secured to
said -gage-rod, a shaft which passes lgposely
through one end of said arm, thereby sup-
porting and guiding it, a cam adapted to en-
gage with said arm to move it forward, and a
spring for retracting said gage-rod, substan-
tially as and for the purpose specified.

5. In a machine of the character described,
the combindtion of a tubular dead-spindle,
and a tubular end piece secured thereto hav-
ing a slot through one side which permits of
the entry of the cutting-tool, substantially as
and for the purpose specified.

6. In a machine of the character described,
the combination of a transversely—movable
tool-slide, a bell-crank lever pivoted to a fixed
support, a rod ¢® secured to the carriage and
having a projection with which one arm of
the bell-crank lever engages, arevolving cam,
and an arm secured to the bell-erank lever
and adapted to be engaged by said cam, sub-
stantially as and for the purpose spe01ﬁed

7. In a machine of the character described,
the combination of a transversely-movable
tool-slide, a bell-crank lever pivoted to a fixed
support, a rod secured to the tool-slide hav-

ing a projection with which one arm of the
bell crank lever engages, a revolving disk
having on its face a cam Which is an incom-
plete ring, an arm secured to the bell-crank
lever adapted to engage with said cam, and’
a pin secured to said disk for engagement
with the slide for the purpose of retracting
the same, substantially as and for the pur-
pose spemﬁed
8. In a machine of the character described,

the combination of a tubular live-spindle, a
chuck and its operating mechanism, a tubu-
lar dead-spindle adapted to receive the end
of the wire on which a ball is to be formed,
it having also a slot for the admission of the
cutting-tool, said dead-spindle also having a
hole in or near its bottom through which the
balls which are eut from the wire may be dis-

charged, substantially as and for the purpose

specified.

9. In a machine of the character described,
the combination of a tube having a flat face
which intersects the bore, and a revolving
disk which faces and is placed close to said
side of the tube, substantially as and for the
purpose specified.

10. In a machine of the character desecribed,
the combination of a tube having a flat face
which intersects the bore, meehdmsm for sup-
porting said tube, a device for directing the
balls as they are cut from the wire into the
upper end of said tube, and a rotating disk
mounted in front of and close to said face of
the tube, substantially as and for the purpose
specn‘ied

11. In a machine of the character deseribed,
the combination with a tubular dead—spmdle
adapted to catch the balls as they are cut
from the wire and provided with an opening
through which said balls may be discharged,
with a fixed shaft, a fixed plate adjustably
secured thereto, a tube supported by said
plate and having a flat face which intersects
the bore of the tube, and a rotating disk
mounted on said shaft in front of and close
to said side of the tube, substantially as and
for the purpose specified.

In testimony whereof I affix my signature
in presence of tiwo witnesses.

NICOLAS FLAMMANG.

Witnesses:

Frank H. CHAMBERLIN,
E. L. THURSTON.
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