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UNITED STATES

PATENT OFFICE.

JOHN R. GAMMETER, OF AKRON, OHIO, ASSIGNOR TO THE B. F. GOODRICH

COMPANY,

OF SAME PLACE.

BALL-WINDING MACHINE.

SPECIFICATION forming part of Letters Patent No. 647,258, dated April 10, 1900.

Application filed December 20,1899, Serial No, 741,001,

To all whom it may concérn:

Be it known that I, JOEN R. GAMMETER, &
citizen of the United States,residing at Akron,
in the county of Summit and State of Ohio,
haveinvented a certain new and useful Im-
provement in Ball- Winding Machines, of
which the following is a full clear, and ex-
act description, 1e1‘erenee bemw had to the
accompanying drawings.

The object of the machine in which my in-
vention is embodied is to-wind cord, and espe-
cially vuleanized-rubber eord, upon a spher-
ical core to form a compact spheucal ball.

The invention consists in the construction
and combination -of parts hereinafter de-
seribed, and pointed out definitely in the
claims.

In the drawings, Figure 1 is.a front eleva-
tion of tlie machine. Fig.'2is aplan view of

the same, partly in section. TFig. 3 is an end

view thereof. Fig.4 isan insideface view of
one of the devwes for holding the ball while
it is being wound, and this view also shows
the relatwe posmon of the twoneedles, which
will be presently explained. Fig.5 is anen-
larged view, partly in section, of the spool,
tensmn device, and needle carried by one of
the rotary winders. Fig. 6 is a sectional
front elevation of the holding mechanism on
one side of the winding plane Fig. 7is a
plan view of the holding device shown in
Fig. 6, the same belng partly in section; and
FIO“ 8'i is a sectional view on line 8 8 lookmcr
in’ the direction of the arrow in Fig. 6.

The drawings show the best embodlmenb
of my invention now known to me, and I
will describe that machine in detail.

Referring to the parts by letters, A A’ rep-

resent two rotary cord-winders which in the
form shown are rings having external gear-
teeth o, and they are rotatably mounted on
two concentric eircular tracks. These tracks
are formed on opposite sides of a circular
frame B, which is secured in a vertical posi-
tion to the bed-plate F by means of the legs
b b. Each track consists of a cyhndrloal
flange b',which is integral with the frame B,
and a ring 0% which is screwed into the cir-
cular frame. The proximate edges of each
flange 0" and associated ring b? are beveled,

wher eby thel e is formed acirenmferential V.

- H.

(No model)

shaped groove which serves as one part of a
ball-race, the other part of said race being
formed by a V-shaped groove @' in the inner
periphery of one of the ring-sHaped winders.
These winders are therefore mounted con-

centrically upon ball-bearings upon the cir-

cular tracks referred to.- These two geared
winder-rings mesh with two pinions 2 Z,
which are respectively secured to the two con-
centric shafts H K. . The shaft H is mounted
in brackets F, which depend from the bed-
plate, and the othershaft K is a hollow shaft
which is rotatably mounted upon the shaft
To these two shafts are respectively se-
cured the beveled gears A’ &/, which engage
with opposite sides of a beveled gear m, fast
to the driving-shaft M. Through the de-
scribed mechanism these two winder-rings
are rotated in opposite directions. Each of
these winder-rings earries a spool L, whereon
the cord to be used is wound. A needle C
is pivotally connected to each winder, and it
extends inward a little to one side of the axis
of the winder. The function of these needles
is to guide the cord into what I term the
“winding plane”’—that is to say, the plane
in which the cord is wound upon the ball and
which intersects said ball in a great circle
upon the ball. In the specific eonstruction
shown a spool, a needle, and a tension device

.are all supported on a frame J, which is at-

tached one to each rotatable winder-ring.
The needls is screwed onto a stud j, which
is rotatably mounted in a bar j, which forms
a part of this frame. This needle is a flat
metal plate having an elongated eye ¢ in its
free end. The free ends of both needles lie
close together, resting upon the ball upon the
same side thereof, where they are held as the
ball grows in size by the pull of the two cords
which are being wound upon the ball, each
of which cords passes through the eye of its
needle toward the other needle, whereby both
cords are delivered onto the ball in substan-
tially the same winding plane. The tension
device, as shown, is a small grooved sheave
N, rotatably mounted on said stud j'. Itlies
between a flange 5% on the stud and a washer
n, and it is subjected to more or less friction,
tending to resist its rotation by means of a

coiled spring =/, which surrounds the stud - /-
S 3
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. standards, project into these slots.
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and engages with said washerandissubjected
to the proper amount of tension by means of
a nut n?, which screws onto the stud j.

The ball is held in the axial line of the two
winders while the ecord is being wound upon
the ball, and it is turned to ehange its posi-
tion relative to the winding plane by two
holding devices which lie on opposite sides
of said plane. Each of theseholding devices
consists of two parallel rollers D D, whose
axes are parallel to said winding plane, and
a movable support E for said rollers. The
ball is held with its center in said winding
plane between the four rollers D, which are
mountedin pairs on said twosupports. These
two holding devices are automatically sepa-
rable as the bail grows, and means are pro-
vided for compelling them to move,when they
move at all, simultaneously and equally to-
ward or from said winding plane. The hold-
ers are also capable of moving horizontally
in paths parallel to the Wlndan‘ plane, and
mechanism is provided for mtermlt,tently 50
moving them in opposite directions whereby
theball is turned upon its vertical axis with-
out changing its position relative to the axis
of the winders. Mechanism is also provided
for rotating said rollers all in the same direc-
tion, whereby the ball is turned upon a hori-
zontal axis parallel with the axis of the roll-
ers. These two movements of the ball are
alternated, and thereby the ball,while being
held in the axial line of the winders, is con-
stantly changing its position relative to said
winding plane to bring different great circles
thereon into said winding plane, with the re-
sult that the ball is wound into spherical
form. I will now proceed to describe in de-
tail the construetion, as shown,
these holders and the parts associated with
it, which description will answer for both,
since both are alike.

A vertical standard P is supported upon
one arm ¢ of a bell-crank lever G, which is
pivoted on a vertical pivot to the bed-plate
F. The other arm g’ of this bell-crank lever

‘has a gear-segment on its end, which meshes

with a gear-segment on a corresponding arm
of the similar lever G', which supports a simi-
larstandard on the opposite side of said wind-
ing plane. A spring ¢* is connected with
these two levers and acts to move them so
that the standards are. moved toward each
other. The ends of the levers G G' upon
which the standards rest are slotted, and pins
p" p', which serew into the lower ends of the
It is obvi-
vious that any movement of one of these
standards is necessarily accompanied by a
simultaneous and equal movement of the
other standard in the opposite direction.
Upon the inner face of ‘thestandard P near
its upper endis a projection 3 having on its
horizontal top and bottom edges the vertical
flanges pt. These flanges enter grooves e in
‘the support E, which support is in the form
of a hollow box, with one open side—viz.,

of one of-

647,256

that which faces the winding plane. This
projection p® therefore serves to guide the
support E in a path which is pdrallel to the
winding plane. A horizontal tubular shaft
R passes through a hole in the standard P
and in the p103ect1on p*and into the support
E, and it likewise passes through and finds
its bearing in a sleeve p5, Whieh is fixed to

7o

75

the standard P and is capable of sliding .

through a fixed standard Q. A guide-rod p°
is likewise secured to the standard P, and it
is also capable of sliding loosely thlolwh a
hole in-the same standaxd Q. This sleeve
and rod serve to guide the standard P, so that
it must move in a path at right angles to the
winding plane. On the inner end of this
tubular shaft R a mutilated gear r is secured,
and this gear is adapted to engage first with
a rack ¢ on the support E above the shaft
and then with a parallel rack ¢® on said sup-
port below the shaft. As this shaft and mu-
tilated gear are revolved, therefore, the sup-
port E will be moved first backward a short
distance and then forward a short distance,
and so on back and forth indefinitelyin a path
parallel with the winding plane.

Another shaft T passes axmlly through and
is mounted in the tubular shaft R. On its
inner end inside the box-like support E a
beveled gear ¢ is fastened. This bevel-gear
meshes with a bevel-gear u upon a shaft U,
which is mounted in the ends of the box-like
support E, said shaft being parallel to the
rollers D. This bevel-dem 2% is connected
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with the shaft U by means of a tongue aud -

groove, which permits relative lonvltudmal
movement of said gear and shaft, but com-
pels them both to rotate together. A fork /'
engages with a c1rcumfe1ent1al groove in the
hub of this bevel-gear, and a pin v? on this
fork enters an axial hole in the shaft T. This
holds the bevel-gear always in meshing rela-
tion with the bevel-gear £, while the support
E moves backward and forward, as before
described. A plmon ut, secured to the shaft
U, engages with pinions d d, secured -to the
rollers D. It is obvious that the rotation
of the shaft T causes, through the inter-
mediate mechanism described, a rotation of
both rollers D D in the same direction, what-
ever may be the position of the support E.
These two shafts R and T are turned alter-
nately a short distance by the mechanism
which I will now describe. A ratchet-wheel
# is attached to the shaft T, and a ratchet-
wheel 7%, having teethsetin the opposite direc-
tion, is attached to the tubular shaft R. A
pawl carrier Vis loosely mounted on the shaft
T, and on its upper end are two pawls v’ 2?
for engagement with said two ratchet-wheels.
The 1ower end of this pawl-carrier is eut in
the form of a gear-segment v%, and it engages
with a gear- sefrment 2w on the upper end of a
rockm@ lever W having a fork ' on its lower
end, which engages with an eccentric h?, at-
tached to the sh‘mft H. This gear- se(rment w
is of such width that its engagement with the
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gear-segment- v® is maintained during. the
movement of said segment in unison with the
standard P. The pawls v* v are spring-actu-
ated retaining-pawls which are mounted on
the ends of the gunide-rod p%, and they engage,
respectively, with the two ratchet-wheels 7 £,
As before stated, the other holder, which lies
on the opposite side of the winding plane and
its associated mechanism, are like the corre-
sponding parts which have just been de-
seribed. It should be noticed, however, that
the ratchet-wheels * and & have their teeth
so arranged that the rollers D' D’ will be
turned in the same direction as are the roll-
ers D D, just described, and so that the sup-
port E’ for said rollers will be moved in the
opposite direction to the other support E. It
is obvious that during each revolution of the
shaft IT the rollers D D’ are turned so that
the ball is turned upon a horizontal axis dur-
ing about one half of the revolution, while for
the other half of said revolution the supports
E E for said rollers are being moved in oppo-
site directions, as deseribed, and these move-
ments of these two supports causes the ball
to turn upon its vertical axis.

To wind a ball in the machine described, a
spherical core is placed within the grasp of
the holders and in the axial line of the wind-
ers, as indicated by the dotted lines in Figs.
1 and 2 and by full lines in Fig. 4. The ends
of the two cords are attached to the core-ball
and the machine is started and the winding
~f these cords in.opposite directions is begun.
Jrgrollers D DY turn, then the supports there-
for move, and so on in alternation, whereby
the ball is all the time being turned first upon
one axis and then upon another to bring dif-
ferent great circles of the ball into the wind-
ing plane. The ball therefore grows in a
spherical form, the holders being automatic-
ally separated as the ball grows. . The pull of
the two cords in opposite directions acts to
prevent the movement of the ball out of the
axial line of the winders, and it also holds
the needles against the growing ball.

The machine, as shown, is especially con-
trived for the purpose of forming the ball of
vulcanized-rubber cord, which is stretched as
it is wound approximately to the. limit of
safety; but the machine may be used to wind

of the winding may be controlled by the ten-
sion devices. . '

1t is obvious that many changesin the spe-
cific construction of the various parts shown
may be made without departing from the in-
vention, and it is not my intention to have the
claims herein limited to the specific construc-
tion shown to any greater extent than is
plainly expressed by the language employed
therein.

Having described my invention, I claim—

1. In a ball-winding machine, the combina-
tion of a rotating winder, and a needle car-
ried thereby for guiding the cord into the

“winding plane, with two separable holding

devices which lie on opposite sidés of said
winding plane and are adapted to hold the
ball between them, and means for moving said
holding devices to turn the ball nupon differ-
ent axes to bring different great circles there-
on into the winding plane, substantially as
specified.

2. Ina ball-winding machine, the combina-
tion of two concentric rotary winders, means
for rotating them in opposite directions, and
two needles one carried by each of said wind-
ers for guiding the cord into the winding
plane, with two separable holding devices
which lie on opposite sides of said winding
plane, and are adapted to hold the ball be-
tween them, and means for moving said hold-
ing devices to turn the ball on different axes
to bring the different great circles thereon into
the winding plane, substantially as specified.

3. Inaball-winding machine, the combina-
tion of a rotary winder, a spool, a tension de-
vice, and a needle for guiding the thread into
the winding plane, all carried by said winder,
with two separable holding devices which lie
on oppositie sides of said winding plane and
are adapted to hold the ball between them,
and means for moving said holding devices
to turn the ball on different axes to bring dif-
ferent great circles thereon into the winding
plane, substantially as specified.

4, Inaball-winding machine, the combina-
tion of two concentric rotary winders, means

forrevolving them in opposite directions, and

a spool, a tension. device, and a needle car-
ried by each winder, and holding devices for
holding the ball and turning it upon differ-
ent axes to bring different great circles there-
on into the winding plane, substantially as
specified.

5. Inaball-winding machine, the combina-
tion of a rotary winder, of two separable hold-

ing devices adapted to hold the ball between’

them, each holding device consisting of two
parallel rollers and a support for said rollers
which is movable in apath parallel to the axis
of the rollers, and mechanism for simultane-
ously turning all of said rollers in one direc-
tion, and mechanism for moving the two sup-
ports for said rollers in opposite directions,
substantially as specified.

6. Ina ball-winding machine, the combina-
tion of two separable holding devices, each
consisting of two.rollers, a support for said
rollers which is movable in a path parallel to

their axes and has two parallel racks, a tubu-.

larshaftcarrying a mutilated geat forengage-
ment with said racks, a shaft passing through
said tubular shaft,and mechanism for trans-
mitting motion from said inner shaft to the
rollers, substantially as specified.

7. In a ball-winding machine, the combina-
tion of two standards, and mechanism for
compelling said standards to move, if at all,
equal distances in opposite directions, pro-
jections upon the inner face of said standards,
roller-supports mounted upon said projec-
tions, rollers mounted in said supports, and
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mechanisms for alternately turning all the
rollers in one direction and for moving said
two roller-supports in opposite directions,
substantially as specified.

8. In a ball-winding machine, the combina-
tion of a standard having in its inner face a
guiding projection, a box-like support mount-
ed to slide upon said projection and having
two parallel racks, two rollers mounted in
said support and pmJeetlncr throtigh an open
side thereof, with a tubular shaft WhICh pro-
jeots throuorh the standard and into said box-
like support a mutilated gear thereon for en-
gaging withsaid racks,a shaft passing through
the tubular shaft, mechanism for transmit-
ting motion from said inner shaft to said roll-
ers, two ratchet-wheels secured to the inner
shaft and tubular shaft ¥ respectively, and
havingtheirteeth faced in opposite directions,
a rocking pawl-carrier, and two pawls carried
thereby for engagement with said. 1atehet-
wheels, substanmally as specified.

9. In a ball-winding machine, the combina-
tion of two pivoted bell—crank levers having
meshing gear-segments on their adjacent
ends, two standards connected respectively
with the opposite ends of said levers, and mov-
able holding devices supported by said stand-
ards, and mechanism for moving said holding
devmes to turn a ball held between them upon
different axes to bring different great circles
thereon into the winding plane, with a rotary
cord-winder operating between said holding
deviees, substantially as specified.

10. Inaball-winding machine, the combina-

tion of a vertical open franie having on oppo-

site sides two concentric circular tracks, two
geared rings mounted upon said tracks, a
spool mounted on each of said rings, a tension
device and a needle carried by each of said
rings, and pinions turning in opposite direc-
tionsand meshing with said geared rings,with
devices for holding the ball and for turning
it to bring different great circles thereon into
the winding plane, substantially as specified.

11. Inaball-winding machine, the combina-
tion of an open vertical frame having two cir-
cular tracks composed of two oppositely-ex-
tended eylindrical flanges which are integral
with said frame, and rings which screw into
said flanges, the proximate edges of said
flanges and rings being beveled to form ecir-
cumferential grooves, with two geared rings
having internal grooves, and balls confined
in said grooves between said rings and circu-
lar tracks, a spool, a tension device and a
guide-needle carried by each of said geared
rings, two separable holding devices which
are adapted to hold the ball between them,
and means for moving said holding device to
turn the ball on different axes to bring differ-
ent great circles thereon into the Wlndmo
plane, substantially as specified.

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

JOHN R. GAMMETER.

. Wifnesses:
HARRY A, COPE,
CHARLES J. CAREY.
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