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UNITED STATES PATENT OFFICE. 
MARTIN MoDAID, OF EDINBURGH, SCOTLAND. 

MACH NE FoR WINDING THE coRES of GOLF-BALLS. 

No. 888,202. Specification of Letters Patent. Patented Dec. 11, 1906. 
Application filed May 2, 1904, Serial No. 205,958, 

To all whom it may concern: 

golf-club maker, a subject of the King of 
Great Britain, and a resident of Easter Road, 
Edinburgh, Scotland, have invented certain 
new and useful Improvements in Machines 
for Winding the Cores of Golf-Balls, of which 
the following is a specification. 
My invention relates to improvements in 

machines for winding the cores of golf-balls, 
and relates more especially to the making of 
E. provided with a central core or ody forming a nucleus between which and 
an outer case is wound a quantity of suitable 
resilient material adapted to impart to the 
balla rebounding action when driven 
The intermediate resilient material gen 

erally consists of a continuous length of rub 
ber thread, rubber tape, or like material, 
which is wound about the core until the ball 
assumes the desired size, whereupon the 
outer covering is secured in place. The 
winding operation is usually attended by 
many difficulties, the principal one being 
that of uniformly and constantly turning the 
core so that the thread is so equally distrib 
uted as to form a true sphere. In winding golf-balls by hand the opera 
tion is not only difficult, but is tedious and 
expensive, inasmuch as the tape or thread is 
usually of a very small size or gage. The 
core therefore requires a comparatively 
large quantity of the tape or thread before it 
assumes the required size. It is the object of my invention to provide 
a machine for effecting the winding of the in 
termediate stratum of material on the core, 
which machine distributes the tape or thread 
under tension, so as to secure a compact 
structure of a prescribed size and of an accu 
rate spherical formation. To this end I de 
sirably mount the core-body between rotat 
ing heads provided with core-engaging mem 
bers or disks operating in angular planes. 
Thus the core-body of the ball is not only ro 
tated about an intermittently-changing axis, 
but is also rotated continuously about a 
single fixed axis, which in the preferred con 
struction is the axis of rotation of said heads. 
My invention will be more fully described in connection with the accompanying draw 

ings and will be more particularly pointed 
out in the appended claims. 

In the drawings, Figure 
vation of a machine embodying the main fea tures of my invention. Fig.2 is the plan 

I rotate the same about different axes. 

1 is the front ele 

view of the machine shown in Fig. 1. Fig. 3 
Be it known that I, MARTIN McDAID, is an end elevation thereof. Fig. 4 is a de 

tached view of one of the rotating heads be 
tween which the core-body is rotated. Fig. 
5 is a view of the same in a changed position. 
Fig. 6 is an end elevation of one of said heads. 
Fig. 7 illustrates diagrammatically three dif 
ferent views of the core-engaging members of 
the rotating heads. Fig. 8 is a detailed sec 
tional view on line 88 of Fig. 2. Fig. 9 is a 
sectional view taken on line 99 of Fig. 2. 
Fig. 10 is a plan view of the parts shown in 
Fig. 9. Fig. 11 is a sectional view similar to 
that shown in Fig. 9, showing the parts in a 
differently-adjusted position. Fig. 12 is a 
sectional view of a clutch member on line 
12 12 of Fig.11. Fig. 13 is a detailed view of 
an automatic cutting device for the thread. 
Fig. 14 is a side elevation, of the part shown 
on Fig. 13. Like characters of reference designate 
similar parts throughout the different figures 
of the drawings. My invention consists generally of a pair of rotatively-mounted E. adapted to oper 
ate in alinement and about a fixed axis. Both 
of said heads are longitudinally movable and 
are held yieldingly in contact with the core 
when the same is being wound. Both of the 
heads are also provided with pairs of posi 
tively-driven core-actuating members, which 
directly engage the core-body and serve to The 
core-engaging members are rotatively mount 
edin the rotating heads and preferably com 
prise alined pairs of disks, each head prefer 
ably having two alined pairs operating in an 
gular planes. The said heads are positively 
driven by gear connection in order to main 
tain a prescribed a linement between given 
pairs of disks of each head, so that the core 
body during the process of winding the 
thread thereon will be, driven as near as pos sible through a prescribed course, thereby 
more generally effecting a uniform distribu 
tion of the winding material. Thus in the 
operation of winding the core two pairs of 
disks of eachhead will simultaneously engage 
the core and turn it in a given direction whereupon engagement will be released and 
the core will be engaged by other two pairs of 
disks operating in planes angular to the first 
mentioned pair, so as to revolve it in another 
direction. The core will therefore be bodily 
rotated about a fixed axis coinciding with the 
axis of rotation of the heads, also about a 
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second axis at right angles thereto caused by 
engagement therewith of pairs of core-en 
gaging disks, and will be further rotated 
about another axis by the remaining pairs of 
core-engaging disks. Thus the second and 
third axes will intermittently change during 
the alternate engagement of the core by re 
spective pairs of angularly-disposed disks. 

also provide means whereby the winding 
material will not only be wound upon the core 
body under tension, but also means whereby 
when the cord breaks or when the core-body 
has assumed the desired size the winding ma 
terial will be automatically severed and the 
machine stopped. 
Now referring more specifically to the con 

struction of the machine shown, the same is 

Said sha, 

25. 

35 

4 O - 

45 

5o 

55 

- mounted in. bearing-standards in n'. 

provided with a base a, supported by the 
legs b. A main and constantly-driven shaft 
dis shown journaled in bearings c and is pro 
vided on its outer end with fast and loose 
belt-pulleys for a hand operating-crank e. 

carries between its bearings a 
ear-pinion g, meshing with a pinion h. 
haft is, journaled in bearings and is dis 

posed in parallel relation with the shaft d. 
Means are provided whereby the shaft may 
be thrown into and out of gear with the con 
stantly-driven shaft d, which means in the 
preferred construction consists of a frictional 
clutch. D. Said clutch is provided with a 
member E, rotatively mounted on the shaft, 
and a companion member F, slidably and 
non-rotatively mounted on said shaft by 
means of a groove-and-feather connection H 
and I. Said member E carries on its outer 
end the pinion h and is held in position by 
means of the feather I and a shoulder h. 
Said shaft also carries pinions k k", which 
mesh with pinions ll, and thereby impart 
rotary motion to heads g g. Between the 
pinion k' and the clutch member F is inter 
posed an expansively-acting spring J, which 
serves to hold the clutch members F and E in engagement, thereby normally effecting 
constant rotation of the gearing just de 
scribed. Means are provided whereby the 
machine may be automatically stopped, as 
before stated, either when the threadbreaks 
or when the ball has assumed the desired 
size, which means operates directly upon a 
cam-surface F of the clutch member F, the. 
operation of which will be hereinafter more 
fully described. . . . 
Next describing the construction of the 

core engaging and rotating mechanism, the 
same, as shown, consists of rotating heads 
g q', which are formed integral with sleeves 
m m', which are in turn journaled upon 
alined spindles w w. Said sleeves m m' desir 
ably carry the pinions l l and are rately 

Sai 
pinions l l are non-rotatively and slidable 
mounted upon the sleeves m m? by a feather 

65 and-groove connection p and o, (Shown in 

size. 
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Figs. 4, 5, and 8.) The grooves o are desir 
ably of greater length than the width of the 
pinions l l over and above the hubs thereof 
in order to permit the desired longitudinal 
movement of said heads q q', the pinions ll 
obviously being at all times held in mesh with 
the pinions k k". The non-rotative spindles 
w uy are rotatively connected and longitu 
dinally fixed at their inner ends in the heads 
q q. Thus it will be seen that the sleeves 
m m' of the heads g g are longitudinally mov 
able in the bearings n n and are slidably con 
nected with the gears ll, the slidable con 
nection permitting longitudinal movement 
of said heads with respect to said gears. The 
longitudinal movement of the heads toward 
and away from each other not only permits 
the insertion and removal of the finished and 
unfinished cores, but also permits the heads 
to separate while the winding operation is 
being carried on and as the core enlarges in 

In order to effect operative engage 
ment at all times between the heads and the 
finished or partially-finished core-body, per 
mitting the same to be inserted and removed 
and also effecting a yielding engagement 
whereby as the core-body enlarges the heads 
are permitted to separate, I provide the fol 
lowing mechanism: Said shafts up up' are piv 
otally secured in jaws at u" u', formed in 
members m. m., which are connected at m 
and s' to levers rs. Said lever s is pivoted 
at supon a projection secured to leg n” of the 
bearing in and extends downwardly in the 
based of the machine, where it is connected at 
! with a horizontal link t, the latter being. 

Said lever r is connected at r to lever r. 
pivoted at r" to a rigid projection extending 
outwardly from the bearing n. It will be 
noted that the pivotal engagement of the le 
vers is above the axis of the shafts uy up', 
while the pivotal connection r is below the 
same. Therefore when the operator grasps 
the upper end of the lever rand pulls the 
same outwardly in the direction of the arrow 
X it will cause an outward movement of 
both the headsd q, whereas when the lever 
r travels inwar 
movement of the heads will be effected. In 
order to normally hold the heads g g in an in 
ward position, I provide a bell-cranklever 
pivoted to the frame a at u?, one of the arms 
it being connected to a weight v, the other 
arm having slotted connection with a trun 
nion t on the link t. Thus by reference to 
Fig. 1 it will be seen that the weight v nor 
mally tends to move the link t toward the 
left of the machine, thereby serving to bring 
the heads g g together. 
Next describing the construction of the 

heads q q' and the Gisks thereof, which di 
rectly engage the core, the same consists of 
the following parts, reference being had to 
Figs. 4, 5, 6, and 7: Each of said heads is 
provided with alined pairs of core-engaging 

y a correspondingly inward 
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disks 1 2 and 34, respectively, as shown in other head, and the core is thereby prevented 
Figs. 6 and 7. Each pair of disks, 12 com- from shifting out of position during the wind 
prises two distinct disks located closely ad 
jacent and in operating alinement, while the 
disks 3 4 are also adjacent and arranged in 
operating alinement, one disk (designated by 
4) constituting the driving member of the 
group and having a gear up, which, as shown 
in Fig. 4, meshes with a worm-gear w. Said 
worm-gear w in turn meshes with a worm 
w", formed on the inner end of a shaft 'u', the 
said worm u' being held in a longitucinally 
fixed position in the heads by means of pins 
u" (shown in dotted lines in Fig. 5) and by a 

2 o 
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reduction of the shaft up' at the outer end of 
said worm, which engages a shoulder forme, 
in the sleeve m'. By means of this construc 
tion when the sleeves m m? are rotated on 
their spindles the worm-gears up of the heads, 
rotating bodily about the worms up', effectro 
tation of the disk4 and the remainingeisks 1,2, 
and 3 of each head in the following manner: 
Said disk 4 of eachhead is mounted on a gear 
spindle u, Fig. 6, which carries between its 
ends a beveled gear y and at its outer end a 
second beveledgear y'. The core-engaging 
disk2 is mounted on a spindley, carrying a 
beveled geary, which meshes with wheely', 
also mounted on spindle us. The disks 1 are 
mounted on a spinole y, carrying a beveled 
geary', which meshes with gear y, and a sec 
ond gear y", meshing with gear y, the latter 
being mounted on spindley, carrying cisks 
3. From the foregoing it will be obvious 
that the several pairs of core-engaging disks 
are continuously and positively riven in 
unison from the driving worm-gear w ani 
that they continuously rotate throughout 
the operation of winding the core. In order 
to effect alternate engagement of pairs of 
disks with the core, and thereby simultane 
ously rotate the same in varying directions, I 
preferably provide each of the risks with an 
engaging and non-engaging periphery, which 
will be more clearly seen by reference to Fig. 
7. The disks 12 and 34, as shown, are pro 

cumferentiallength of the disk, the other. 
50 
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vided with knurled or roughened peripheries 
66, extending throughout one half of the cir 
halves of said disks being provided wit". 
racially-reduced preipheral portions 5 5, 
which are unprovided with knurled or rough 
ened edges and which, because of their de 
creased diameter, do not engage the core dur 
ing one-half of their revolution. Saii re 
duced and increased portions of the disks 
constitute means whereby alternate engage 
ment between the core and pairs of disks is 
automatically effected. 

I preferably set the heads so that the 
alined disks 1 and 2 of one head will coöper 
ate and engage the core with disks 3 and 4 of 

65 

the opposite head. By thus arranging the 
heads the narrow disks 1 2 of the one head 
are opposite to the broad disks 3 4 of the 

ing operation. 
I will now refer to the mechanisin whereby 

the rubber thread or winding is fed to the 
core and also to the automatic mechanism 
whereby the machine is instantly thrown out 
of operation when the thread breaks and 
also when the core has assumed the desired 
or prescribed size, reference being had more 
especially to Figs. 9 to 14, inclusive. In 
Figs. 1, 2, and 3 it will be seen that the 
thread may be fed from a rotatively-mounted 
drum. A mounted in brackets secured to the 
frame of the machine. The drum is mount 
ed upon a suitable spindle B, having bear 
ings in brackets C. Any suitable form of 
breaking or retarding means imay be pro 
vided to prevent the drum from unwinding 
too rapidly. The thread ac' is trained up 
wardly from the drum A over one of pulleys 
M. When the operator starts the winding 
operation of a core, he will draw the thread 
over the pulley M through the aperture N. 
in the cutter N and will wind a few turns of 
the thread about the core. 
then be inserted in position between the 
heads g g by separating the same through 
the medium of the lever r. When the core 
has been inserted, the lever r will be released 
and the weight v will automatically bring the 
heads together, so that the core-actuating 
disksimpinge on the body of the core and hold 
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The core will 

the same in position. By reference to Figs. 
9 and 10 it will be seen that the machine is. equipped with a rigidly-mounted frame pro 
vided with vertical lateral members K. A 
lever M, pivotally mounted at M and con 
nected at its inner end with a link Lu, is pro 
vided, said link in turn being connected with 

Ioo 

a cam-knuckle K, pivoted at K' and adapted 
to project into the path of and engage the 
cam-surface F., formed on clutch member 
F. Downward movement of the outer end 
of the lever M is limited by stop M. The I lo 

parts in Figs. 9 and 10 are shown in a non 
operating position, or, in other words, in a 
position which the parts would assume when 
the thread ac' is broken or when the core has 
assumed desired size and the machine is auto 
matically thrown out of gear. In Fig. 11 the 

Il 5 

parts are shown in an operating position. In 
this figure it will be noted that the lever M 
occupies an elevated position and is therein 
maintained by the threadac'. The weight of 
the lever M serves to provide the desired ten 
sion for the thread and is sufficiently heavy 
to secure a relatively tight winding without 
breaking the thread. Said lever exerts a 
continuous and uniform tension, and should 
the thread at any point be imperfect or weak 
it would immediately be severed. Therefore 
it will be seen that by my improved device 
winding material below a prescribed quality 
can easily be detected. . . 

I 25 
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Next describing the operation whereby the 

thread is severed when the core has reached lar construction, wha the desired size, reference being had especially Letters Patent is 
to Fig. 11, it will be seen that there is shown 

lines) passing to said core, as shown, is out of 
contact with the knife-edge N° of the part N. 
The aperture N permits the thread to vary 
its position freely without bringing it into 
contact with the knife-edges until it has 
reached a size, for example, such as is shown 
by full lines in Fig. 11. At this point it will 
be seen that the thread in reaching the core 
is forced downwardly or upwardly into en 
gagement with the knife-edge N, and as the 
thread passes over the same it will be cut in 
two. When the cord or thread is cut, the 
lever M will drop, forcing the cam-knuckle K 
in a rearward position, as shown in Fig. 9, 
and into the path of the cam F. By refer 
ence to Fig. 10 it will be seen that the cam 
knuckle Khaving no lateral movement will 
engage the cam F and force the clutch mem 
ber F out of the engagement with the clutch 
member E, thereby permitting the member 
E to rotate freely on the shaft and stop the 
machine. This operation will also take place 
when the thread breaks because of any weak 
ness in the material of which it is formed. 
The standard N, in which the aperture N. 
and knife-edges N* are formed, as herein 
shown, is secured to one of the lateral mem 
bers K. 

It will be obvious that, if desired, the wind 
ing mechanisms may be increased in num 
ber and more than one core-ball at a time 
may be wound on a single machine and that 
a plurality of winding mechanisms could be operated by the continuously-driven shaft d. 
The machine is designed to quickly and 

effectively wind the cores of golf-balls or 
balls of like construction and is so constructed that the winding operation may be at any 
stage inspected. The parts are so arranged 
that in cases of repair they are easily acces 
sible and easily removed, while the auto 
matic cut-out insures the production of balls 
having intermediate windings composed of 
prescribed-grade material. It will also be 
obvious that the automatic stop mechanism 
not only insures a definite size for all of the cores, but it permits the operation of a large 
number of machines by a single operator, it 
being understood that where two or more 
cores are finished the machine is automat 
ically stopped to await the insertion of new 
CO2S. - While. I have herein shown and described 

6c a specific embodiment of my invention, it will 
be understood that changes may be readily 
made therefrom without departing from the 

Io 
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Having shown and described this particu 

t I desire to secure by 
1. In a machine for winding rubber thread 

in dotted lines a core when first inserted, and or tape for forming the cores of golf-balls, 7o 
the winding or thread (indicated by dotted m o echanism which imparts to the core motion 

in three directions, namely, a rotary motion 
about a longitudinal aris and also rotary mo 
tions about axes at an angle to one another 
and to said longitudinal axis so as to wind 75 
the tape or thread evenly all round the core 
as it grows in size. ... " 2. A machine for winding rubber thread or 
tape for forming the cores of golf-balls com 
prising, in combination, horizontally - ar- 8o 
ranged rotating shafts, means for rotating 
the shafts, gripping-rollers on the shafts for 
gripping and holding the core, and means for 
actuating the gripping-rollers so that they 
may revolve the core in different directions 85 
while it is being rotated by the shafts. 

3. A machine for winding rubber thread or 
tape for forming the cores of golf-balls com 
prising, in combination, two rotating shafts arranged in line and capable of a longitudi- 9o 

rollers so that they ma 
different directions w 

nal movement, means for rotating the shafts, 
means for moving the shafts longitudinally, 
heads on the shafts, gripping-rollers in the 
heads and means for atting the gripping revolve the core in 95 

hile it is being rotated 
by the shafts. . . . . 4. A machine for winding rubber thread or 
tape for forming the cores of golf-balls com 
prising, in combination, two hollow rotating uo 
shafts arranged in line, spindles with worms 
at the ends arranged within the shafts, 
means for moving the spindles longitudinal, 
means for rotating the shafts, heads on the 
shafts, gripping-rollers in the heads, and I o5 
means for driving the rollers in different di 
rections independent of the rotary motion 
imparted to them by the shafts, substan 
tially as described. 5. A machine for winding rubber thread or IIo 
tape for forming the cores of golf-balls.com 
prising, in combination, rotating shafts ar 

each head and mechanism for 
the rollers in one direction and the ot 

ranged in line, means for rotating the shafts, 
heads on the shafts, four giggle in 

- EY of El 5 her two. 
in another direction, substantially as de 
scribed. . . . . . . . 6. A machine for winding rubber thread or . . . 
tape for E. cores of golf-balls com- 12c prising, incombination, rotating shafts ar ranged-in line, means for rotating the shafts, 
heads on the shafts, four gripping-rollers in 

spirit of the invention, and I therefore do not 
wish to be limited to the precise form shown; 

65 but, ... 3 . . . . A 

each head the rollers being set at right an- . 
gles to one another and mechanism for drive 125 
ing two of the rollers in one direction and the 
other two in another direction, substantially 
as described. . . . . . . . . . 7. A machine for winding rubber thread or . tape for forming the cores of golf-balls com- 3o 



means for rotating the shafts, heads on the 
15 

tape for forming the cores of golf-balls com 
25 

and means wher 

838,202 s 

prising, in combination, rotating shafts ar- adapted to engage a ball betweenthem, mech 
ranged in line, means for rotating the shafts, anism for rotating said heads in the same di 
heads on the shafts, four gripping-rollers in rection at the same speed, and mechanism 
each head, each roller having a projecting 
roughened surface or edge which extends 
partially round the circumference, and mech 
anism for driving the rollers, substantially as 
described. w 

8. A machine for winding rubber thread or 
tape for forming the cores of golf-balls com 
prising, in combination, two hollow rotating, 
shafts arranged inline, spindles havingworms 
at the one end arranged within the shafts, 
shafts, four gripping-rollers arranged at 
right angles to one another in each head, 
bevel-gears for driving the rollers in different 
directions, worm-wheelsfor driving the bevel 
gears, said worm - wheels gearing with the 
worms on the end of the aforesaid spindles, 
substantially as described. 

9. A machine for winding rubber thread or 

prising, incombination, rotating shafts ar 
ranged in line, means for rotating the shafts, 
heads on the shafts, gripping-rollers in each 
head, means for driving the rollers in differ 

for moving the engaging faces of said heads 
in opposite directions. - ... 

13. In a ball-winding machine, in combi 
nation, a pair of heads facing each other and 
adapted to engage a ball between them, 
mechanism for rotating said heads in the 
same direction, and other mechanism for 
shifting the engaging faces of said heads in 
two directions to turn the ball about two 
axes other than the axis of the rotating heads. 

14. In a ball-winding machine, in combi 
nation, a pair of heads facing each other, 
mechanism for rotating the same, each head 
EEE the other a pair of rolls, etween which four rolls the ball is grasped, 
and mechanism for turning said rolls upon 
their axes during the rotation of the head, 
the two rolls in eachhead turning in the same 
direction, and each pair turning to move 
their opposed faces oppositely. 

15. In a ball-winding machine, the combi 
nation of a pair of rotatable heads, a pair of 
rolls constituting the Siggy face of each 
head, a pinion on each head, gearing con 
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ent directions, a Sile for the thread or tape necting the same with rolls, and a stationary 8o 
epy 

35 

when the thread or tape 
breaks the mechanism for rotating the shafts 
is thrown out of gear, substantially as de-l 
scribed. 

10. A machine for winding rubber, thread or tape for forming the cores of golf-balls.com 
prising, in combination, rotating shafts ar 
ranged in line, means for rotating the shafts, 
a clutch having a cam-face, a pivoted cam 
lever, a link, a pivoted thread or tape guide, 

45 

the ball, and other mechanism for moving 

heads on the shafts, gripping-rollers in the 
heads, and means for revolving the gripping 
rollers in different directions, EE, 
as described. 

11. In a ball-winding machine, the com 
bination of a pair of heads adapted to engage 
a ball between them, mechanism for rotating 
said heads in the same direction to wind up 

r 

the engaging face of one head relative to the 
other to turn the ball to bring different diam 
eters thereof into the plane of winding. 

12. In a ball-winding machine, in combi 
nation, a pair of heads facing each other and 

gear causing the individual rotation of said 
pinion when the head rotates. 16. In a ball-winding machine, the combi 
nation of a driving-shaft, a head secured 
thereto, a stationary gear, a pinion carried 
by the head adapted to mesh with said gear, 
a member carried by the head and adapted 
to engage the ball, and a connection between 
the same and said pinion whereby the rota 
tion of the pinion moves such member. 

17. In a ball-winding machine, a pair of 
heads facing each other and adapted to 
grasp a ball between them, mechanism for 
rotating said heads, and mechanism partl 
on a head and partly on a member with ref 
erence to which it rotates for shifting the en 
gaging faces of such head during the rota 
tion thereof. - , - 

Signed at Edinburgh, Scotland, this 19th 
day of April, 1904. . 

MARTIN McDAID. L. s.) 
Witnesses: . 

RoBERT F. Scott, 
FREDERICK PIATT. 
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