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"UNITED STATES

PATENT OFFICE.

* ADDISON T. SAUNDERS AND GEORGE H. SAUNDERS, OF AKRON, OHIO. -
| . BALL-WINDING MACHINE.

No. 822,482,

Specification of Letters Patent.

Patented June 5, 1906,

Application flled February 11, 1905, Serial No. 245,272,

To -all whom it may concern:

Be it known that we, Appison T. Saun-
DERS and GEoraE H. SAUNDERS, citizens of
the .United States, residing at Akron, in the
county of Suramit and State of. Ohie,. have
invented -certain new and useful Tmprove-
ments in Ball-Winding Machines, of which
the following is a specification. :

Our. invention relates to machines for

(5.3

10
which are employed in the manufacture of
various kinds of playing-balls which possess
as an element of their construction a layer of
thread or the like wound thereon. '
Our invention has been designed more par-
ticularly for use in the m&nu%apture of golf-
balls having a part of the body portion com-
posed of a%ayer of fibrous material formed
by a series of windings of yarn or thread in-
terlaid with -an adhesive substance; but it
will be evident from the subsequent descrip-
tion of our invention that the main features
thereof are-equally applicable in applying a

15

20

layer of wound yarn or thread to other kindsof | *

playing-balls; such as base-balls, hand-balls,

25
- tennis-balls, &c.

Our invention has for its primary object to-

provide-a simple and efficient machine which
shall effect a uniform and even winding of the
ball in such a manner as to avoid parallelism
and insure its sphericity during all stages of
the winding, other minor objects of the in-

30

vention being to effect the simultaneous ap-

plication of an adhesive substance during the
35
" _.matic stopping of each winder (where-a

group of the latter are arranged to be. opyer-.
ated from a single drivin%—shaft) when the
d t

wound ball has attained the desired dimen-
sions. -~ . » ok :

~ Still other minor objects of the invention
will appear in connection with the subjoined
description of the mechanism. -

.- To these ends our invention consists in &
winding-machine. for - the purposes stated,

. characterized by the novel features of con-

struction and operation substantially as

hereinafter described and more particularly

40

45

pointed out in the claims. = :

Referring to the accompanying drawings,
which illustrate the principle of our invention
in the best form in which we have as yet'em-
bodied the same, Figure 1 is a side eleva-
tional view with certain portions of the fraine
55 and other parts in vertical section of .our im-
- proved machine. Fig. 2 is a front eleva-

. 50

Tlin Rk e,

| codperates with the ball being wound.

winding playing-balls—that is, to machines |.6 is a perspective view of a tension mechan-

winding operation, and to effect the auto-

‘considerable extent.
+ and their relation to each other more particu-
-larly, it may be stated that the higher parts
osite the
lower parts of the other, and the higher por-

tional .view of.the same with some parts
omitted and others shown in-vertical section.
Fig. 3 is a top plan view with certain upper
parts of the machine removed for the sake of
clearness. Fig. 4 is a detail view of a catch’
mechanism controlling the automatic stop-
ping of the machine and its actuating device.
Fig. 5 is a detail plan view of a roller Wl}]{’iph

ig.

ism operating upon the thread in its passage
from the de%i i

wound. Figs. 7 and 8 are plan and side ele-
vational detail views, enlarged, of a modified
type of the catch-operating devices. Fig. 9

very-spool to the ball -being.

6o
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is a detail vertical section through a part of .

the mechanism shown in Fig.'8. Fig. 10is a
view similar to Fig. 4, illustrating the catch
mechanism in.its idle or inactive position.
Figs. 11 and 12 illustrate in end view and lon-
itudinal section, respectively, a mechanical

-feed device for the adhesive substance that

may be employed. )
Referring to the drawings, 10 designates a
main driving-shaft around and above which

‘there may be grouped a series of winders, all

actuated thereby and all designed to be
manually or automatically thrown into and
out of operative connection with said shaft.
Inasmuch assaid winding mechanisms, where
a group thereof are employed, are all dupli-
cates, the present description will be con-
fined to an explanation of the construection
and overation of a single mechanism.

Loosely mounted on the shaft 10 is the hub

11 of a pair of winding or tumbling disks 12,

which .abut against & fixed collar 13 on one
side thereof, and on their opposite side are

- provided with a lateral extension 112 of the

hub terminating in a clutch member 24, as
hereinafter more particularly ~described.

These. disks, which ‘eonstitute functionally

one of the principal elements of the machine,
are preferably” peripherally toothed or-ser-
rated, as best shown in Fig. 1;-and have their

75

8o

85

Q¢

95

100

peripheral portions’.varied in distance from -

the center and bent into wavy and irregular
formation laterally, so as to etfect a tumblin
of the ball supported on their periphera

edges as itis being wound, but without mov-

ing the ball bodily in any direction to any
To describe these disks

of one disk of a pair are mounted o

105
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_inward on each disk; also where one disk is |

=

tions are 'beAn"c outward and thelower portions

bent outward its mate is bent inward at the
point opposite thereto, and, in short, varia-
tions of one disk are balanced by variations
of the opposite character, but of like degree,
in the mate, and the result of this is that the

- location of the ball is maintained approxi-

10

‘mately constant in space, while its axis of

rotation is constantly altering. .
Rotatably. mounted in a pair of longitudi-
nal supports disposed parallel with the main

- shaft 10, one -of which supports is shown at

.15

20,

25
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14, is a shaft 15, disposed transversely of and
above the main shaft 10. This shaft at one
end bears a sleeve 16, having a transverse
operating-handle 17 and a collar 18 on its in-
ner end, which collar is notched, as shown at
19, Fig. 4, to accommodate an arm 20, rigid
with and disposed radially of the shaft 15.
The shaft 15 at a point directly above the
shaft 10 carries a depending clutch-operating
fork 21, the arms of which embrace and actu-
ate 4 sleeve 22, that is splined on the shaft 10
and carries at one end a clutch member 23,

-adapted to be thrown into and out of driving

engagerment with the companion clutchmem-
ber 24, carried by the lateral extension 11°
of the disk-hub 11, a collar 25 adjustably
fixed on the shaft 10, as by a set-screw 26,
constituting & stop for the slidable clutch
member to limit its disengaging movement.
Surrounding the transverse sﬁxa t 15 between
the fork 21 and the support 14 is a torsion-
spring 27, one end of which 1s secured to the
shaft through a collar 272, while the other end

.18 secured to the support 14. The tendenc

of this spring is to turn and maintain the shaft

in a position in which the shaft-actuating

40

handle 17 is substantially horizontal, as
shown in the detail view, Fig. 10. Before

“and during the winding operation the shaft

45

15 is ‘'maintained against the action of the

" spring 27 in a position wherein the handle 17

is inclined, as shown in Figs. 1 and 4, to kee
the clutch members in engagement, throug

_-a'novel catch mechanism automatically re-

leased by ball-gaging devices, next to.be de-

. scribed.

50
‘transversely of and in front of the winding or

- tumbling disks 12, and having pivotally sup-
ported on its upper surface, as indicated at

55

inner ends with blades 31,

~ 28 designates ahorizontal supﬁ)drt disposed

29, a pair of caliper-arms 30 ap‘rov’idéd at their

'disposed in verti-
cal {)lanes and occupying a substantially par-
allel relation to eacK“other throughout the
winding operation. The rear ends of ‘the

-caliper-arms 30, behind the pivot 29; are ver-
6o

tically. apertured to permit- the movement

therethrough of the rear vertical end portion-

- of a bent U-shaped tripper-rod 32, the inner

o5

and longer vertical member of which passes

‘through an aperture in the underlying sup-
port 28 and constitutes the pivotal axis. of

/

- 898,482

the caliper-arms, as indicdted at 29. The.

underlying pertion of said tripper is sur-

rounded by a coiled compression-spring 34, -

acting between the under side of the support
28 and & head or nut 35 on the lower end of
the tripper-rod 32, thereby tending to draw
the latter downwardly relatively to the cali-
per-arms and the support 28. That vertical
member of the tripper which passes through
the apertures inthe rear ends. of the caliper-
arms has a shoulder 322, adapted to engage
and overlie one margin of the aperture in the
upper caliper-arm, as clearly shown in Fig.'4
and the said apertures are so positioned an
related to each other as to be automatically
brought into Eerfect registration and coinci-
dence when t :

spread apart by the growing ball as the wind-
ing proceeds to -a distance equal to the de-
sired diameter of the wound portion of the
ball, the result of such registration of the ap-

70

75

8o

e caliper-blades 31 have.been. -

85

ertures being to release the engagement of the

shoulder 32* with the margin of the upper ap-
erture, and permit the tripper to be drawn
by the action of the spring 34 through said
apertures, as shown in Fig. 10, for the pur-
pose next to be described. ' .

36 designates a lever pivotally mounted at
37 in a suitable support 38 of the machine-
frame, said lever having the end of its longer
arm underlying and c¢ontacting the lower end
of the shou%r(lilelsred’ member of the tripper 32,
while pivotally hung from the end of its other
arm is a link 37%, connected, through a pin 38 -
and slot 39, with the face of the collar 18.

"The upper end of the arm 20 is forked and

has pivotally mounted theréin a counter-
weighted catch-piece 40, said catch-piece be-
ing providgd directly above its pivotal point
with a notch forming & vertical shoulder 41,

9°’

95
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10§

which when the catch mechanism is set in its -

normal operative position, as shown in Fig. 4,
engages and abutg against the end of the le-
ver 36, being stopped by the latter and pre-
vented from moving inward under the tor-
sional impulse of the spring 27. |

Iio

42 designates a delicate how-spring con- -
necting the caliper-atms 30 and- offering.a. .
light vesistance to their separation. Sinceit ;'

is desirable that the ball shall not contact.’

with the two blades 31 of the caliper-arms 30 *,

until it approaches its full size, said afms are

f’ﬁs’

set at such a-width that the ball does not.fill .
the space between them until it has almost .

reached its full size. - o
43 designates a shaft disposed below and in

mounted & spool of thread or yarn 44, the

 free enid of which is carried up.and guided

through a bent wire guide 45, around a ten-

120 .

front of the disks 12, on which is loosely - =

125

sion-drum 52, hereinafter described, through -

an eye 46, (open for convenience in thread-
ing,) to the ball-47, which ball is supported

upon and between the peripheries of the wind--

ing and tumbling disks 12 in such-a position

L

130
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as to lie directly between the caliper-blades
31, as clearly, shown in Figs. 1 and 2. - The
ball 47 is guided and confined upon the pe-
ripheries of the disks 12 through the agency.
of a pair of rollers 48 and 49. .

As shown in Fig. 5, the roller 48 is mounted

~on an axle 482, which is slidably mounted in.

{o

bearings on a pair of arms 48>, It:turns

" freely on the rod 482, constituting its axle,

and has considerable end shake or play there-
on. The roller 49, as shown in TFig. 2, is

mounted on & rod or axle 492, constituting a !

- horizontally-hent. extension of an arm 49b,

.15

20

.25

30

pivotally supported from a lug on the under
side of the tank or vessel 60. The roller 49
turns freely on its axle and also has consider-
able free end shake or movement, this char-
acteristic of the mounting of the rollers 48
and 49 permitting of the free turning of the
ball in various directions conformably to the
impulse given by the disks. The roller 49 is
lightly pressed upon the ball through the’
agency of a sprin%; 49°, acting upon the lower
end of an arm 499, connected to the pivot of
the arm 49°." A spring-catch 49¢, attached
to the base of tank 60, engages and holds the
arm 49° when the upper roller 49 is lifted, as
when changing balls, being disengaged there-
from by simply pulling or pressing down on
the arm 49® when the rolfer is to be let down
on 4 new ball. , IR :
50 designates a counterweighted lever piv-

| otally mounted on' a. shaft 51 beneath the

35

40

45

50

55

machine and bearing with adjustable friction
contact against the spool 44 to prevent the
spool of thread or yarn from running too
freely or when the winder stops. A similar
spnn%—pressed brake 12# acts on the periph-
ery of hub 11 to prevent running on of disks
12 when thrown out of gear. o
The tension device hereinabove referred to
and shown in detail in Fig. 6 consists, essen-
tially, of a short spool or drum 52, having end
flanges 53 and mounted by its axle at one end

on g supporting-arm 54, the other end being

free in order to allow the thread to be more

easily carried over the spool. - The support- |
mg-arm 54 may be attached to thé frame of

the machine at a suitable point. The spool
or drum 52 is preferably covered with rubber
or other similar substance upon which the
thread will not slip when drawn around it.
Upon the periphery of the flange 53 adjacent
the supported end of the axle is n brake-bar
55, pivoted at one end at 56 to the support~

- "ing-arm 54 and pressed upon one of the
. ﬂan%;a&? by a spring or weight, preferably

60

the latter, as shown at 57, which weight may
be adj ustablﬁ

attached to"the arm by a set-
sérew 58 to a

ow of varying its position along

the arm, and thus adjusting the tension. ~ It-

is evident that the bearing of the brake on

- ‘the periphery of the flange affords a uniform

65,

and even resistance to the turning of the
spool.’ 'The guide 45 consists -of a stiff wire

'bent to form parallel

livery occasioned

tally at right angles to t
drum and just below it.
tached to the framework of the machiné, ex-
tends inward therefrom, and its office is ‘to
direct the thread to the center or at least the
face of the drum and to keep its direction
thereon constant against the variations in de-
by the unwinding of the
}:hrea}cll from the various parts of the spool’s
ength. - o S :
he machine as thus far described is prac-
tically complete for the purposes of effecting
the winding of the thread upon the ball.
the manufacture of many playing-balls hav-
ing a layer of wound thread or yarn it is de-:

 sirable to effect the winding in connection

with the a}lipli'ca,tion of an adhesive substance
to unite the overlying threads more perma-
nently and solidly and sometimes, also,1n-con-
nection with the application of a weight-giv-
ing substance, to secure the proper specific
gravity of the finished article.

In the application of our invention to the
manufacture of golf-balls we contemplate
the employment of such auxiliar
and will next describe a simple and efficient

-mechanism which/ we have successfully em-

ployed for this purpose. On_a horizontal
support 59, disposed above and transversely
of the winding and tumbling disk 12 rests a
tank or vessél 60, provided with a lid 61 and

In

%mdes_lyiliglhoﬁz-on-' .
e axis of the tension- - -
The guide is at~ -

70
75

8o |
. .

90

devices -

95

means; as a yoke 62 and screw 63, for securely. ‘

fastening the lid upon the tank to -effect, a
tight closure against the resistance of inter-
nal pressure. - The tank 60isfurtherprovidéd,
with a nozzle 64, having a controlling-cock
65, from, which nozzle a depending flexible

' hose 66 conducts the material contained in.

the tank to the surface of the ball'47. The
tank 60 is tapped in the rear by an elbow-
pipe 67, leading.into a valve box or casing 68,
which latter is further tapped by a pipe 69,
leading from a compressed-alr main or reser-
voir. (Not shown.) The communication-of

‘the pipe 69 with the interior of the valve-box

68 is controlled by a puppet-valve 70, and an
air-exhaust aperture from the valve-casing

100
105 .

11p

68 is similarly controlled by a puppet-valve '

71. 'The stems of said puppet-valves 70 and-
71.both-extend across the chamber of the
valve-casing and are connected for simulte-
neous operation by an intermediate pivoted
lever 72.. The stem of the valve 71 extends

below and outside of the valve-casing and has

an extension 73, which is transversely slotted

at its lower end to receive the outerend of an .

arm 74, projecting from the shaft 157-. =
From the_foregoing it will be seen” that
when the parts dre in the relative positions

11§

120

125

shown in Figs. 1 and 2 the ompressed air - .

from the reservoir is passing: through pipe

"

69, around the valve 70 and ity siipporting-.

stem-into the ‘chamber of the casing 68,.and -

from thence around the'stem of the valve 71 3o

-
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into the pipe 67, while when the valve 71 is’

raised by the arm 74, due to partial rotation
of the shaft 15, which stops the winding
mechanism, the valve 70 is closed, the valve
71 opened, and the pressure- existing in the
upper portion of tank 60 is free to vent to the
atmosphere through pipe 67, the valve-cham-

ber, and the exhaust-opening controlled by .

valve 71. :

In some instances where the compound
used is not of an easily-flowing consistency or
ismoreor less lumpyn character it isliable to
clog the discharge nozzle and tube in spite of
the air-pressure and in yielding thereto flow
irregularly. To remedy this, we provide the
machine in some cases with a positive feed
mechanism, consisting, as herein shown, of a
worm-chamber and a worm interposed be-
tween the discharge-orifice of the tank and the
tube 66, which delivers the compound onto the
surfaceof theball. Where this mechanism'is
desi%'ned‘to be interchangeably used, it is pref-
erably interposed in and transversely of the
discharge-spout 64, constituting, in effect, a
part thereof, as shown in Fig. 1, so that the

_simple discharge-nozzle shown in Fig. 2 can

30

'35

40

45

50

55

6o

be removed ‘and the positive feed-discharge .

nozzle shown in Fig. 1 substituted, and vice
versa, according as the character of the.com-
ound does or does not require the positive

eed . mechanism. In machines designed to

use only a thick and irregularly-flowing com-

pound such positive feed mechanism instead | -

of constituting a part of a removable dis-
charge - spout may be made a ~permanent

. partof the machine and disposed beneath the

tank in the manner indicated in the detail

-views, Figs. 11 and 12, which latter views illus-

trate the construction of feed mechanism and
itsdriving meansin whicheverlocation orrela-
tion employed. -Referrin% to Figs.11and 12,
602 designates the casing of the feed-chamber,
within and longitudinally of which is rotata-

" . blymounted a shaft 60°,on which, within the

chamber, is fixedly mounted- a worm-spiral
60°. Thereceiving end of the worm commu-
nicates through a duct or passage-way 604
through the wallof the cham%er and the parts
connecting the same to the tank 60 with the
interior of the latter, and through a port 60¢,
controlled by a stop-cock 60" at the opposite
or discharging end of the chamber, with the
tube 66. The shaft 60" is driven from a pul-
ley 60%, Fig. 1, on the main driving-shaft 10,
through a belt 60", engaging the pulley 60' on
the shaft 60°. The worm-shaft 60° is illus-
trated as joint~d at 60* in Fig. 12, where it
passes through theremovable head of the cas-

.Ing 60*, such a construction being applicable

where a series of worms are placed on the

- shaft 60° or any extension thereof and.are

run from the single driving-pulley 602 on the
main driving-shaft 10, the tongue-joint: 60%

making possible the removal of any of the

828,482

worms singly when desirable or necessary for 65

"purposes of cleaning or repair. -
The compound which is fed from the tank
60 is of a gummy nature, and consequently
tends to adhere to the teeth of the disks. The
evaporation of the vehicle from the compound
which adheres to the disks leaves the com-
pound tough and unfit to enterinto the wall of
the ball in that condition, as it would be in
lumps and shreds. It therefore becomes
necessary toremove it before it can adhere to
the-ball. This compound is easily stripped or
picked from the disks as the vehicle leaves it,
which is very quickly, and we have found that
ititself in the formof a ball constitutes anex-
cellent means for cleaning the later accumu-
lations from the disks. ;
ably use a mass of this rubber compound in
the form of a ball (designated by 75) as the
cleaner-ball, which ball may be confined in
an inclined trough 76 in such a manner as to
‘cause it to be tumbled by the rotation of the
disks engaging the same in opposition to the
action of gravity tending to maintain the
: bag in contact }tlhel,('iewith, the ball
and stripping the drying compoun
forms in a toughening film from the disks,
these additions thus becoming a part of the
cleaner-ball, which may be removed to be
trimmed ,down, being replaced by amother
meanwhile when it has become by accumu-
lation too large or irregular. .
It will be here stated that while the mech~
anism already shown and . deseribed for
mounting the calipers 30 and the catch-oper-
ating mechanism 1s perfectly satisfactory we
sometimes prefer to employ other mechan-

gicking 4
as it

70

75

8o

We therefore prefer- -

8s
90
95

100

ism, which is illustrated in detail in Figs. 7, .
8, and 9 of the drawings, wherein the parts

already desecribed and their reference-numer-
als are repeated in order that the operation

10§

of this modification of our deviee may be

more fully undérstood. Referring thereto,

77 designates an axially-cored block or collar

seated upon the support 28 and having a de-
pending sleeve 78 passed through said’sup-
port, and an externally-threaded sleeve 79,
extending upwardly therefrom, said sleeve or
boss 79 having an axial bore constituting &
continusation of the bore of the block 77.
Through these parts is passed -the longer
member of the tripper 32, having the coil-
spring 34 housed within the sleeve 78 and

110

IIS

confined between the lower face of the block ~*

77 and the adjusting-nut 35 on the lower-end
thereof. The caliper-arms 30 are pivoted
‘upon the threaded boss 79, being confined
thereon, but with freedom of pivotal move-
ment by a nut 80. The rear endsof the cali-
per - arms are apertured to receive the
notched shorter member of thie tripper and

120

12§

to codperate therewith in actuati;lig the leirer .

36 in the manner already describ

The operation of the machine will be fairly . '
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evident from the foregoing description of its

construction and codperating parts, but may
be briefly explained as follows: Assuming

that it is to be employed in winding a layer-
constituting a part of the body portion of a-

golf-ball, which is the primary purpose for
which the machine has been designed, the
‘tank 60 is first partly filled with an adhe-
sive substance, which may consist of rubber
and benzin, having commingled therewith a
percentage of litharge or other mineral, and
thelid 61issecurely clamped in operative po-

* sition thereupon. A nucleus or core for the

,Is

20

- 25
30

35

ball to be wound is then laid upon the periph-

ery of the winding and tumbling disks 12'be-

tween the caliper-blades in the relative posi-
tions shown in the drawings, the thread
from the spool 44 having been previously car-
ried up over and through its guides and ten-
sion and given a few turns by hand around
the care or nusleus to connect it with the lat-
ter. The haridle 17 is then turned upwardly
from the horizontal to the inchned: position,
which automatically sets the catch mechan-
ism to the position shown in Fig. 4, at the
same time raising the tripper-32 and permit-
ting the caliper-blades 31, under the action of
the bow-spring 42, to:approach the sides of
the ball at- diametrical]gr opposite points
thereof.
against the torsional action of ‘the spring 27
at the same time throws the two clutch mem-

“bers 23 and 24 into codperative engagement,

.thereby setting in rotation the winding and
tumbling disks 12. At the same time also
the same rocking movement of the shaft 15

- through the arm 74 closes the exhaust-valve.

40

45

71 and opens the air-inlet valve 70, thereby
permitting air-pressure t¢ enter the upper
portion of the tank 60 and exert a discharging
effect upon the upper surface of the material
therein. As soon as the winding is thus far
under way the cock or valve 65 is opened
‘more or-less, thereby permitting the semi-
“viscous material in the tank 60 to ooze down

" through the nozzle and spout 66 and distrib-

ute itself upon the thread or yarn as it is laid

' ‘upon the ball.

55

6o

In machines employing the described worm
or other feed mechanism of course the com-
pound is positively fed in regulated quanti-

-ties to the surface of the ball,in which con-

nection it may be noted that thé positive
compound feed mechanism has another ad-
‘vantage in that any variation in the speed of
‘the tumbling-disks is accompanied by a like

~variation in the speed of the feed mechan-

ism, thus rendering the amount of compound
delivered upon the ball proportional to the

amount or rate of thread deposit or winding.-

- The disks 12 by virtue of their rotary move-

ment obviously impart to the ball 47 a rapid

- turning movement in an opposite direction,
~+ under ‘which the thread or yarn is rapidly

This elevation of the handle 17

‘may be made

5

wound thereon, while the radial and lateral
undulations of the peripheries of the disks im-
part to the ball a rotative movement in di-
rections transverse and oblique to the planes
of the disks 12, whereby there is imparted to

‘the ball .a practically universal tumbling

movement, under which the yarn or thread is

-evenlﬁ and uniformly distributed thereupon
e ball grows in diameter equally in all .

and t
directions. As this growth proceeds the
caliper blades and arms are gradually spread

until when the ball has reathed the prede~ -

termined size the caliper-arms have been
spread to an extent just sufficient to bring
the apertures in their rear ends into perfect
registration, thereby permitting the tripper
32 to be drawn therethrough under the ac-
tion of the spring 84. This tilts the lever 36
by a quick action, which releases the engage-
ment of the counterweighted catch 40 with
the end of the lever 36, thereby permitting
the spring 27 to exert itself, thus oscillating
the sﬁaft 15, throwing the catch mechansim
to the position shown in Fig. 10, separating
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the clutch members 23 and 24, thereby stop= -

ping the winding operation, and opening
valve 71 and closing valve 70, thereby cut-

‘ting off the compressed-air supply to the tank

and venting the latter of the pressure already
existing therein. During the winding oper-
ation the application of the adhesive mate-
rial is regulated as desired by means of the

g0
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cock 65 or 60f controlling the spout 64, while -«

the ball 75 automatically cléans the teeth of ,

- the winding and tumbling disks, maintaining .
‘their action upon the ball uniform and effect-

ive. " The automatic stopping of thé ma-
chine notifies the attendant that the winding
of the ball is complete, whereupon the ball is

160

removed, the broken end of the thread at- = .

tached to a new core, the handle 17 raised,
restoring the several parts to operative posi-
tion, and the described operation of the parts
repeated. ' i S :
- 'In practice it will be found convenient and
economical where the exigencies of manufac-
ture demand the service of a number of ma-
chines such as hereinillustrated and described
to group a plurality of such machines side by

‘side along and over the main longitudinal

shaft 10. ~In such case the machines may be
arranged as closely together as they can be

" conveniently operated, and various elements

105
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thereof in addition to the driving-shaft 10— .

such as the brake-shaft 51, the support 59,
the air reservoir or main, (not shown,) &e.— .

common to the several ma-
chines. : S

{20

 While the automatic mechanism shown -
and described for gaging the ball and stop- -

ping the winding when the ball réaches full

size constitutes. i -valuable and imrportantﬁ;‘ '

feature of the present. machine, yet it ,m.not.ﬁ':;;

to be regarded asan absolutely essential part”



thereof, since we have found in practice that
skilled .operators learn to gage quickly with
hand-calipers the maximum diameter to
which the ball is to be wound, and hence the
automatic gage and stop mechanism may
sometimes %e dispensed with. When such

" is the cage, the handle 17 at the front of the

. 10

machine attached to the rocking shaft 15,

that throws the disk-cluteh into gear, is man-

ually manipulated not only for that purpose,
but also in the reverse direction to separate
the clutch and throw the winding and tum-

" bling disks out of gear. In such case the han-

I5
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. the particular forms herein shown and de-.

23

dle is provided with a simple form of spring-
catch (not shown) for holding it in either po-
sition. : .

1t is obvious that changes in the details of
the mechanism hereinabove described might

- be made without affecting or departing from

the principle of operation of the machine, and
we do not, therefore, limit our invention to

scribed except to the extent indicated in spe-
cific claims. ‘

We claim—

1. A ball-winding machine, comprisicg a
pair of oppositely-disposed ball-tumbling

" disks rotatably mounted, having their pe-

30
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ripheries formed upon alternating convex and
concave lines, the concavities of one disk al-
ternating in position with respect to the posi-
tion of the concavities of the other disk, and
means for retaining a ball on said peripheries
during the winding cperation.

2. A ball-winding machine, comprising a

. pair of oppositely - disposed ball - tumbling

disks rotatably mounted, with their periph-

* eries so formed that adjacent portions thereof
" have different radii, the portions of one disk

40
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with the greatest radii alternating in position
with rqsge’ct’ to similar portions of the other
disk, and means. for retaining a ball on said

‘peripheries during the winding operation.

3. In a ball-winding machine, the combi-
nation of a pair of ball-tumbling disks rotata-
bly mounted side by side and having radi-
ally-undulating peripheries, and means for
loosely confining a ball on the peripheries
of said disks during the winding operation.

4. In g ball—winging machine, the combi-

nation :of a pair of oppositely-disposed ball-

tumbling disks rotatably mounted, having
radially and laterally undulating peripheries,
the lateral undulations of said peripheries
bein%l parallel, and means for confining a ball
on the peripheries of said disks all of said

. parts being arranged to simultaneously coact

6o

whereby the axis of rotdtion of said ball is
constantly changing. )
5. In a‘ball-winding machiné, the combi-

- nation of a pair of ball-tumbling disks rotata-

bly mounted side by side and having radi-
ally and laterall{r undulating peripheries, and
means for loosely confining a ball on the pe-
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ripheries of said disks during the winding op-

eration. : :

6. In a ball-winding machine, the combi-
nation with a pair of ball-tumbling disks ro-
tatably mounted side by side and having
radially - undulating peripheries, the convex
peripheral portions of one disk being opposite
the concave peripheral portions of the other,
and means for loosely confining a ball on the
peripheries of said disks during the winding
operation. :

7. Ina ball—willdhig ihachine, the combi-

nation of a pair of ball-tumbling disks rotata-

bly mounted side by side and having later-
ally - undulating peripheries, the outwardly-
bent peripheral portions of one disk being lo-
cated opposite the inwardly-bent peripheral
portions of the other, and means for loosely
confining a ball on the peripheries of said
disks during the winding operation. '
8. In a ball-winding machine, the combi-

nation of & pairof ball-tumbling disks rotata-

blI'y mounted side by side and having radi-
ally and laterally undulating peripheries, the
convex peripheral portions of one disk being
opposite the concave peripheral portions of

65,
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the other and the outwardly-bent peripheral -

portions of one disk being located opposite
the inwardly-bent peripheral portions of the
other, and means for loosely confining a ball
on the peripheries of said disks during the
winding operation. .

9. In a ball-winding machine, the combi~
nation of a pair of oppositely-disposed ball-
tumbling disks rotatably .mounted, having
their peripheries formed upon radially-undu-
lating lines, the concavities in the periphery
of one digk being alternately arranged in po-
sition with respect to the positions of the

concavities of the other disk, means for con-.

fining a ball on said peripheries during the
winding operation, and means automatically

'set in operation by the ball when it has

reached its maximum diameter for stopping
the rotation of said disks. _ )
10. In a ball-winding machine, the combi-

nation of a pair of ball-winding disks rotata--

bly mounted side by side, means for loosely
confining a ball on the peripheries thereof
during the winding operation, gage mechan-
ism engaged by the ball as it approaches its
maximum diameter, and means for.stopping
the rotation of said disks normally restrained
but released by said gage mechanism when
the ball reaches its maximum diameter.

11. In a ball-winding machine, the combi-

nation of 4 pair of clutch-controlled ball-wind-
ing disks rotatably mounted side by side,

95
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means for loosely confining a ball on the pe- -

ripheries thereof during the winding opera-
tion, caliper-gage mechanism engaged by the

ball as it approaches its maximvm diameter, -

a clutch to control the rotation of said disks

ard means for separating the members of said,
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clutch normally restrained but released by

said caliper-gage mechanism when the ball’

reaches its maximum diameter. =

12. In g ball-winding machine, the combi-
nation with a driving-shaft, of a pair of clutch-
controlled ball—wim%

. thereon side by side, means for loosely con-

fining a ball on the peripheries of said disks

- during the winding operation, a clutch to con-

[o

trol the rotation of said disks, a clutch-shift-
ing mechanism including & spring normally.

tending to separate the members of the
clutch, catch mechanism adapted to main-

‘tdin such clutch mémbers in engagement in

5

opposition to said spring, and gage mechan-.

1sm engaged by the ball during the winding
operation and serving to release said catch

. mechanism when the ball has reached its

20
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maximum diameter. "
13. In‘a ball-winding-machine, the combi-
nation with a driving-shaft, of a pair of

clutch-controlled ball-winding disks loosely

mounted thereon side by side, means for
loosely confining a ball on the peripheries of
said’ 371

clutch to control the rotation of said disks a
clutch-shifting mechanism including a spring
normally tending to separate the members of
the clutch, catch mechanism adapted to
maintain said clutch members in engage-
ment in opposition to said spring, a pair of
pivoted caliper-arms engaging the ball as it

- approaches its maximum. diameter, and a

35
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spring - actuated . catch-tripping device re-

strained by said caliper-arms - during the |

‘winding of the ball but permitted to act

‘when the ball has reached its maximum di-
. ameter. ’ :

" '14. In a ball-winding machine, the combi-
nation with a driving-shaft, of a pair of
clutch-controlled ball-winding disks mounted

thereon side by side, the perlf)heries of said
~ disks being formed upon undu

ating lines, the
concavities in the periphery of one disk alter-
nating in position with respect to-the position
of the concavities of the other disk, a clutch
‘to operate said disks, means for confining a
ball on the peripheries-of said disks during
the winding operation, and means for engag-
ing and disengaging the members, of the
clutch to start and stop the rotation of said

“disks respectively:

15.. In a ball-winding machine, the combi- |

‘nation with a driving-shaft, of a pair of
cluteh-controlled. ball-winding -disks loosely

;mounted thereon side by side, means for

- loosely confining a ball on the peripheries of

" eluteh to control said disks:a roc

60

said disks during the winding o]}r{)e_ration a

posed transversely of said driving-shaft, a

* clutehsshifting device carried by said rock-

shaft, and a handle on said réck-shaft where-
by said clutch may be shifted. - .

"16. In s ball-winding machine; the combi--

loosely confining a ball ‘
the 'winding -operation, of
means for applying an adhesive substance to.
ing disksloosely mounted i

sks during the winding operation, a.

- tan

_shaft dis-

' nation with a pair of ball-tumbling disks To-

tatably mounted side by side, and means for
on the peripheries
thereof durin,

said ball as 1t is wound. 0

17. In a ball-winding rrachine, the combi-

nation with a pair of ball-tumbling disks ro-
tatably mounted side by side, and ‘means for
loosely confining a ball on the peripheries
thereof during the winding operation, of a
superposed tank having a discharge-nozzle
overhanging said ball and adapted to supply
an adhesive substance thereto as the ball 1s
wound. C o '
18. In a ball-winding machine, the eombi-
nation with a pair of ball-tumbling disks ro-
tatably mounted side by side, arid means for

loosely confining a ball on the peripheries
thereof during the winding operation, of a

superposed- tank having a’ discharge-nozzle
overhanging said ball and adapted to supply

introducing fluid-pressure to the interior of
said .tank to promote the flow of said adhe-
sive substamce. ~ - . - A

19. In a ball-winding machine, the combi-
nation with a pair of ball-tumbling disks ro-
tatably mounted side by dide, and means for
loosely confinin ‘
thereof during the winding operation, of a
superposed tank having a” discharge-nozzle
overhanging said ball and adapted to supply
an adhesive substance thereto, means for in-
troducing fluid-pressure to the interior of said

tank to promote the flow of said adhesive.

substance, and mechanism- for stopping the
rotation of said disks'and simultaneously cut-
tin%( off the supply of flyid-pressure. to said
20.  In a ball-winding machine, the combi-

Id

nation with a pair of ball-tumbling’ disks ro-

& ball-on the peripheries

7
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.an adhesive substance thereto, and meansfor

9o
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tatably mounted side'by side, and means for

loosely . confining ‘a ball ‘on the peripheries
thereof during the winding operation, of a

superposed tank having a discharge-nozzle r

overhanging said ball and adapted to supply

an adhesive substance thereto, means for in- -

' troducing fluid-pressure to the interior of said

tank to promote the flow of said adhesive
substance, and mechanism serving to auto-
matical'y stop the rotation of said disks
when the ball has been wound to predeter-

mined size and to simultaneously cut off th'er »

supply of fluid-pressure to said tank. . .-

21. In a ball-winding machine, the combi-
nation with a pair of ball-tumbling disks ro-
tatably mounted side by side, and means for

loosely confining a ball on the peripheries
thereof during the winding operation, of a’
superposed tank having a. discharge-nozzle .

overhanging said ball and adapted to supply

-an adhesive substance thereto, means for in-

trodueing fluid-pressure .to. the interior of

120
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said tank to promote the flow of said adhe-
sive substance, and mechanism serving to
automatically stop the rotation of said disks

~when the ball has been wound to predeter-

10
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mined size and to simultaneously cut off the
supply of fluid-pressure to said tank and vent
the latter to the atmosphere. - .

- 22. In a ball-winding machine, the combi-
nation with a pair of ball-tumbling disks ro-
tatably mounted side by side, of means for

loosely confining a ball on the peripheriesof.

said disks during the winding operation,
means for supplying an adhesive substance

to the ball as it is tumbled on said disks, and.

means for stripxging and cleaning the périph-
eries of said disks during the operation of the
machine of surplus adhesive substance col-
lecting thereon. . ,

23. In a ball-winding machine, the combi-
nation with a pair of ball-tumbling disks ro-
tatably mounted side by side and having
toothed peripheries, of means for loosely con-
fining a ball on the peripheries of said disks
during the winding operation, means for sup-

plying an adhesive substance to the ball as it

is tumbled on said disks, and means for strip-

~ ping and cleaning the peripheries of said disks

. 30
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during the operation of the machine of surplus |.
-adhesive substance collecting thereon.

24, In a ball-winding machine, the combi-
nation with a pair of ball-tumbling disks ro-
tatably mounted side by side, of means for

loosely confining a ball on the peripheries

thereof during the winding operation com-

Erising one or more rollers so disposed as to |

ghtly contact the surface of the ball during

.the winding and mounted-~to have endwise

play to accommodate lateral play of the ball
asitiswound. . . ‘ ‘ '

25, In a ball-winding machine, the combi-.
nation with a pair of ball-tumbling disks ro-
tatably mounted side by side, of means for
loosely confining a-ball on the peripheries

-thereof during the winding operation com-

prising a roller suitably mounted to yieldingly

. contact the surface of the ball under spring-

pressure during the winding thereof and to

, accommodate Iateral play of the ball as it is
- wound. - - ‘

50
-nation with a pair of ball-tumbling disks ro-

26. In a ball-winding machine; the combi-

tatably mounted side by side and having lat-

".-erally-undulating peri{)heries, of méans for

oy ‘loosely confining ‘a bal
55

0 , on the peripheries of
said disks during the winding operation com-

. prising a roller suitably mounted to yieldingly
. contact the surface of the ball during the

_ 60

‘winding thereof and to accommodate lateral

play of the ball as it is wound. R

27. In a ball-winding machine, the ¢ombi-
nation with & pair of ball-tumbling disks ro-
tatably mounted side by side, and having ra-
dia]ly and laterally undulating peripheries, of
meaus for loosely confining a- ball on the pe-

892,488 - '

ripheties of said; disks during the winding op-

-eration comprising a roller suitably mounted
to yieldingly contact the surface of the ball

during the winding thereof and to accommo-

date lateral play of the ball asit is wound.
28. In a ball-winding machine, the combi-

nation with a pair of ball-fumbling disks ro-

’6_5
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tatably mounted side by side, and means for

loosely confining a ball -on, the' peripheries
thereof during the winding operation, of a

superposed tank having adischarge-duetlead-

ing toa position above the balland adapted to

75

supply an adhesive substance thereto, and a .

mechanical feed “device - interposed-in -said
discharge-duct. ‘ ’

29. In a ball-winding machine, the combi-
nation with a pair of ball-tumbling disks-ro-
tatably mounted side by side, and means for
loosely confining. a ball on the peripheries
thereof during the winding operation, of a

superposed tank having a discharge-duct lead-

ing to a position above the ball-and adapted
to supply an adhesive -substance -thereto,

80

means for introducing fluid-pressure” to the -

interior of said tank above the-adhesive sub- -
90

stance, and .a mechanical feed device inter-
posed 1n said discharge-duct. .

30. In a ball-winding machine, the combi-
tatably mounted:side b{ side, and meansfor
loosely confininga- bal
thereof during the winding operation, of &

on the peripheries.

‘nation with a pair of ball-tumbling disks ro- .

95

superposed -tank: having-a discharge-nozzle

overhanging said ball-and adapted to supply
an adhesive substance thereto, and:' a worm

feed mechanism interposed in and-constitut-.

ing a part of said discharge-nozzle. .

31. In a ball-winding machine, the combi-
nation with a pair of ball-tumbling disks ro-
tatably mounted side by side, and means for

-loosely confining” a ball on the peripheries

thereof during the winding -operation, of a
superposed tank having a” discharge-nozzle

an adhesive substance thereto, means forin-
troducing fluid-pressure to the interior of said
tank above said adhesive substance, and a
worm feed mechanism interposed.in and con-

stituting a part of said discharge-nozzle.

~ 32. A ball-winding machine, comprising a
pair of oppositely - disposed ball - tumbling

100

toj

overhanging said ball and-adapted to supply

110
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disks rotatably mounted, with their periph-

-eries formed upon laterally-parallel curvi-:

linear lines, and means for-retaining a ball
on said peripheries during the winding opera-
tion. ‘

33. A ball-winding ma(;hine.,'éompﬁsing a

120

pair of oppositely-disposed ball-tumbhng

disks rotatably mounted side by side, undu-
lating peripheries on said disks to alternately
tumble a ball confined thereon, whereby its
axis of rotation will constantly alter, and
means for confining a ball.on saiddisks. . °

34, In a bgll—windiﬁg r'na_chiz_le, the .combi-

125.
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gl:alrineter for stopping the rotation of said
isks. _ ,

ADDISON T. SAUNDERS.
GEORGE H. SAUNDERS.

nation of a pair of oppositely-disposed ball-
tumbling disks rotatably mounted, having
their peripheries formed nE])ln radially-undu-
lating lines, means for confining a ball on said
5 peripheries during the winding operation,
and means automatically set in operation by
the ball when it has reached its maximum

t

Witnesses:
R. M. LeuMirvux,
B. L. Jauzs.




