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To a LL, ?phon, it may conce7°?: 
Beit known that I, JOHN GOOD, a citizen of 

the United States, residing in the city of 
Brooklyn, in the county of Kings and State 
of New York, have invented a new and useful 
Improvement in Machines for Balling Twine 
and Cordage, of which the following is a speci 
fication. 
This invention consists in certail means, 

hereinafter described and claimed, whereby I 
produce the variations in the inclination of 
the ball-spindle relatively to the planes of ro 
tation of the winding-fdier which become mec 
essary in the successive stages in the winding 
of the ball. 

It also consists in certain means, hereinafter 
described and claimed, whereby I effect the 
requisite changes of speed of rotation of the 
ball spindle at different stages of the winding 
operation. 

Figure 1 in the drawings is a vertical sec 
tional elevation of a balling-machine with my 
improvements, taken nearly in a plane coin 
cident with the axis of the windling-flier, but 
deviating slightly from Such plane to show as 
many Working parts as possible. Fig. 2 is a 
vertical section at right angles to Fig. 1, 
nearly in the line acac of the latter figure, and 
showing the parts to the right of that line. 
Fig. 3 is a transverse vertical section taken 
nearly in the same line a ac, but showing the 
parts on the left of that line. Fig. 4 is a 
plan of the machine. Fig. 5 is a sectional 
view corresponding with Fig. 1, but, having 
the winding flier and the Supply-bobbin omit 
ted, and showing the balling-spindle and its 
driving and controlling mechanism in posi 
tions different from those shown in Fig. 1. 
Fig. 6 a view of part of the above-mentioned 
driving and controlling mechanism, taken from 
the opposite side of the machine to Figs. 1 
and 5. Fig. 7 is a view of that face of the 
flier which is toward the balling-spindle; and 
Fig. 8 is a view of the opposite face thereof, 
the projecting part being in Section in both of 
these views. Fig. 9 is a longitudinal view, 
partly in section, of parts of the shafts for 
driving the spindle. Fig. 10 is a transverse 
sectional view in the line of 21, Fig. 9. Fig.11 

so is a sectional view of the driving-pulley and 
friction-clutch for driving the main shaft, 
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Similar letters of reference indicate corre 
sponding parts in the several figures. 
A A A' designate the framing of the ma 

chine, represented as consisting, mainly, of 55 
standards A A and a horizontal entablature, 
A. Upon one end of the said entablature is 
erected the bobbin-stand BK for the supply 
bobbin B, and upon the other end are secured 
the two standards C* C8, which contain the 
bearings for the swinging head C, which car 
ries the balling-spindle D, and between said 
Standards and bobbin-stand there is erected 
on said entablature the stand E, which con 
tains or supports the bearings for the ring E 65 
of the winding-flyer. On the lower part of 
the said framing are the bearings for the main 
shaft F of the machine, which is furnished 
with a driving-pulley, G, a pulley, E, for 
driving the winding-flier, a friction-disk, D, 
for driving the balling-spindle, and an endless 
screw, J, for driving the cam J., by which the 
movements of the swinging head to change 
the inclination of the balling-spindle are pro 
duced. 
The cam J, which has its working periphery 

constructed with three projecting wings, a? a 
a, and three intervening depressions, e'ee, 
is fitted to one end of a short shaft, i, (see 
Figs. 1 and 3,) which works in a bearing in a 8o 
standard, j, erected on the lower part of the 
main framing, and the other end of which has 
secured on it a worm-gear, f", which gears with 
an endless screw, j, on the upper end of a 
short upright shaft, which works in a bearing 
in a bracket, f, Secured to the standard j', the 
lower end of the said upright shaft having se 
cured to it a worm-gear, f", (see Fig. 3,) which 
gears with the endless screw J on the main 
shaft. Thus it may be readily understood the 
cam-shaft i is driven by the endless screw J'. 
The can J, for reasons hereinafter to be ex 
plained, is not fast to its shaft i, but fitted 
loosely thereon, and has fast to one side of it 
a spring-actuated pawl, j', (see Figs. 1 and 6,) 
which works in the teeth of a ratchet-wheel, 
f, fast on the said shaft j. The latter shaft, 
rotating in the direction of the arrow shown 
near the can in Fig. 1, carries the cam round 
With it, but leaves the calm free to be moved 
forward when necessary, as will be hereinafter 
explained, independently of its shaft. The 
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cam transmits the necessary swinging move 
ments of the box C through an elbow-lever, 
J', which is firmly secured on a short shaft, f, 
which constitutes a fulcrum-pivot, and which 
works in a bearing in a fixed hanger,jº, se 
cured to the main framing, one end of the said 
elbow-lever being furnished with a bowl run 
ning on the periphery of the cam and the other 
end being connected by a rod, J", with the 
shaft c of the balling-spindle gearing within 
the swinging head. 
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The cam J is furnished on its outer face, as 
shown in Figs. 1 and 5, with a hub on which 
is a single tooth, j', which may be engaged by 
a hook-paw), f', suspended from the elbow 
lever J, for the purpose of enabling the cam 
to be turned forward on its shaft.j by pulling 
out the swinging head by hand, for the pur 
pose of setting the cam to the proper starting 
point for balling, for which purpose the cam 
is made loose upon its shaft, as hereinbefore 
mentioned. 
The shaft c of the balling-spindle gearing, 

hereinbefore mentioned, is geared with the 
balling-spindle D by means of an endless screw 
and worm-gear, c', and the said shaft is fur 
nished with a bevel gear, c, which gears with 
a bevel-gear, c, on one end of an extensible 
shaft, c*c', which is connected by a gimbal 
joint, c, with a horizontal shaft, c', arranged 
above and parallel with the main shaft and 
Working in fixed bearings c' c, secured on the 
main framing, and which is furnished with a 
friction-disk, D, through which there is given 
to it by the disk D' on the main shaft and 
other friction disks, D'D', in a manner to be 
presently fully described, a variable rotary 
motion, which motion is transmitted to the 
balling spindle at a greatly-reduced speed by 
the shafts c' cic", gears c' c, shaft c, and the 
endless screw and worm-gear c'. 
The extensible shaft is made of two men 

bers, which are fitted together, as shown in 
Figs. 9 and 10, with a longitudinally-sliding 
sleeve joint and a feather, 17, one of said mem 
bers, c', turning, but being confined length. 
wise in a bearing in the Swinging head, and the 
other, c', being connected with the shaft c'. 
The two disks D D, through which the 

rotary motion is transmitted from the disk D' 
to the disk D", have slightly conical inner 
faces, and are both fitted very loosely to a cen 
tral horizontal spindle, d, which is firmly se 
cured in a block, d, which is free to slide 
vertically in a fixed hanger, d, secured to the 
main framing. A spring, d, coiled on the 
spindled and adjusted by a nut, d, on the end 
thereof, makes the disks D'D' clamp the two 
disks D'D', which are received between them, 
in such manner that the disk D will drive D' 
D' by face friction, and D'D' will by similar 
friction drive D', the velocity of D* varying 
according as the disks D' D are higher or 
lower, and the edges of D and D" are respect 
ively near to or farther from the center of 
D3 D'. 
The block d', which carries the spindle d of 
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the disks D'D', is connected by links d with 
one end of an elbow-lever, D', which works on 
a fixed fulcrum, d, in the fixed hangeijk, here 
inlbefore mentioned, and the other end of which 
is connected by a slot-and-pin connection, d, 
with an arm, d, which is fast on the same 
shaft, f", with the cam-lever J. The effect of 
this connection d' d' is that as the lower arm 
of the lever J rises on the calm J to depress 
the tip of the balling-spindle and incline the 
said spindle farther from the vertical position, 
as shown in Fig. 1, the lever D is moved in 
a direction to lower the block d, and so depress 
the spindle d and disks D'D' to make the 
disk D operate nearer the centers of those D 
D* and bring the portions of the latter which 
are farther from their centers into operation 
on the disk l)', and so increase the speed of 
the latter and of the rotation of the balling 
spindle. When the lever J" descends or ap 
proaches the center of the cam, and the ball 
ing-spindle moves toward an upright position, 
the effect on the lever D', block d", and disks 
D' D' is the reverse, and the speeds of rota 
tion of the disk D” and baling-spindle are di 
minished. 
The winding-flier consists, principally, of a 

ring, E, having internal radial arms like the 
spokes of a wheel, and having near the pe 
riphery thereof a fixed arm, E, to rotate 
around the balling-spindle for the purpose of 
winding the twine or cord on the latter, the 
said arm E having a guide pin or sheave, n, 
at the end to guide the twine or cord. 
The flier-ring E has firmly secured in its 

radial arms pins n' in n, which serve as the 
axles of a number of grooved anti- friction 
rollers, n° n” in", which are fitted to run around 
a circular track, n", provided al round the 
circular interior of the flier-stand, the said 
stand consisting simply of a ring with feet, 
through which it is bolted onto the main fram 
ing. The flier is thus supported in its stand by 
the anti-friction rollers without a spindle or 
journals. On the side of the flier next the 
supply-bobbin B there is firmly attached a 
carrier, n, carrying a grooved guide-sheave, 
9, through which the twine or the cord enters 
the flier. The carrier is secured in one of the 
wheel-like arms of the flier-ring, the position 
of the said carrier being such that the part of 
the entering twine or cord which is in contact 
with the Said sheave is opposite the center of 
the flier. In the spoke-like arms of the flier 
ring are openings n, through one of which the 
twine or cord to be balled passes from the 
guide it to the guide in at the end of the flier. 
arm. By thus making the flier in the form 
of a ring or wheel without any spindle or 
journals, and with openings through it at a 
proper distance from the center for the pas 
Sage of the cord or twine, the latter passes 
through it, as shown in Fig. 1, with only one 
abrupt bend-viz., at the guide or sheave n-in 
stead of having three nearly rectangular bends 
as in passing through the winding-fliers com 
monly used. The flier thus constructed might 
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properly placed on the main shaft, and in a 
groove, nº, in the outer periphery of the ring 
Eitself, but is represented as having connected 
with the said ring by spoke-like arms. " a 
pulley, n', upon which, in Fig. 1, the band 'n' 
from the pulley E is represented as running 
to drive the flier. 
The twine or cord to be balled may be 

brought to the sheave nº from a bobbin ar 
ranged in any convenient relation, but is rep 
resented as coming from an upright bobbin, 
B, arranged in a stand, Bi, which is furnished 
with guide-sheaves b l', the twine or cord pass 
ing partly around said sheaves, and thence 
under a sheave, bº, arranged in proper rela 
tion to the flier-sheaven, in a fixed stand, b. 

- The guide-sheave b has a traverse motion rela 
tively to the bobbin B under the control of the 
combined action of a weight, b, pendent from 
the said sheave and of the tension of the yarn; 
but this device needs no full description here, 
as it is no part of the present invention, but 
is the subject of my Letters Patent No. 352,312, 
dated November 9, 1886. 
To provide for allowing the machine to stop 

when the winding of a ball is completed, the 
driving-pulley G is not fast on the shaft, but 
is made to form part of a friction-clutch, the 
other part of which consists of a disk, G', fast 
on the driving shaft F. A spiral spring, 16, 
(see Fig. 11,) applied within a box, G*, in the 
hub of the pulley and bearing against collars 
Fou the shaft, tends always to press the pull 
ley against the disk G and keep the machine 
in gear, except when the driving-pulley is held 
away from the said disk by other means. 
This device for keeping the machine in gear, 
being well known and understood by machin 
ists, needs no particular description here; but 
I will describe with reference to Figs. 1 and 
4 the means of throwing the pulley out of gear. 

Iis a small horizontal forked lever working 
on a fixed fulcrum, i, secured in a bracket, I, 
secured to the main framing, and the forked 
inner end of which enters a groove in the hub 
of the driving-pulley, the outer end of the said 
lever being furnished with a bowl, i, which 
is opposite a cam, l, on an upright lever, L, 
which works on a fixed fulcrum, l, carried by 
the bracket I. The said lever L is connected 
by a coupling-bar, L, with the lower end of 
the starting and stopping lever L, which works 
on a fixed fulcrum, l, provided on the main 
framing, and by which the said rod may be 
made to move the lever to a position in which 
it will operate on the lever I to throw the pull 
ley G out of gear and hold it there; but while 
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the machine is required to operate, the said 
coupling-bar Lis locked in a position to keep 
the cam l in a position to leave the pulley in 
gear, as shown in Fig.1, by means of a hook, In, 
at the extremity of the arm n' of a rock-shaft, 
m, which works in a fixed stand, M, erected 
upon the framing of the machine, the said 
hook engaging with a locking-piece, l, on the 
bar L. The said rock-shaft in has another 

be driven by a band running on the pulley E, arm, m*, and it and its two arms constitute a 
lever. The last-mentioned arm carries a pin, 

for stopping the machine by a pin, m', (see 
Fig. 5,) secured in the cam J. This pin, when 
the winding and final topping of a ball has 
been completed, strikes the pin m in the arm 
m* of the rock-shaft, and so turns the rock 
shaft far enough for the arm n' to withdraw 
its hook m from the locking piece ion the bar 
L', and so leave the said bar free to be acted 
upon by a spiral spring, L*, which connects 
it with the machine-framing. This Spring 
moves the Said rod in a direction (viz., to the 
right as viewed in Fig. 1) to move the lever 
L and its cam l in a direction to withdraw the 
pulley G from contact with the disk G', and thus stop the machine. 
To provide for the unlocking of the bar L. 

to permit the stopping of the machine at any 
time desired by the operator standing near the 
balling-head, there is arranged on the same 
fulcrum, With the starting and stopping le. 
ver L another hand-lever, Lº, and the datter 
lever has connected with its lower end a slid 
ing rol, L, by which it operates to push the 
arm in of the rock-shaft in clear of the locking 
piece lºon the coupling-bar L. The two le 
Vers I L have their handles close together, so 
that they can be grasped and worked together, 
and they are connected in their handles by a 
slot and pin, as shown at 2 in Fig. 1, so that 
I may be first moved to disengage the coup. 
ling-bar Li before L is moved to operate the 
said rod for stopping the machine. 

I will now describe the operation of wind 
ing a ball, first supposing the ball-spindle and 
the Cam J to be in the respective positions rep 
resented in Fig. 5, which is the position in 
which they have been left after the winding of 
a ball, and in which they remain when the 
machine is at rest. The attendant, having 
taken the end of the twine or cord from the 
bobbin B and placed it through the flier and 
fastened its end to the balling-spindle, takes 
hold of the swinging head and draws it up to the 
position shown in Fig. 1, by which movement 
the lever J is made to bring its pawl it into op 
eration on the single toothi' on the hub of the 

m", to be operated upon at the proper time 7o 
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cam J, and so turn the said cam to the posi 
tion shown in Fig. 1, in which the lever J is 
on the highest part of the cam. The cam is 
held in this position until the machine is 
started by the pawl i? and ratchet-wheel i. 
The machine is now started by moving the le 
ver IL in a direction to draw the bar Lº to the 
left, (see Fig. 1) and so liberate the lever I 
from the cam l sufficiently to allow the driv 
ing-pulley G to come into gear, and the bar L' 
and cam l are then locked by the falling of the 
point of the locking-lever under the catch i on 
the said bar. The winding of the twine on the 
spindle by the rapid rotation of the winding 
flier while the ball-spindle rotates slowly pro 
ceeds in the usual manner, and as the winding 
proceeds the necessary changes of the line of 
the spindle are produced by the action of the 
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cam J through the lever J and rod J on the 
swinging head, these changes being at inter 
vals, only the very gradual bringing of the 
spindle slowly to a slightly more nearly verti 
cal position to compensate for the increasing 
size of the ball-arm, at other intervals being 
abruptly made first to bring the spindle to a 
position substantially such as is shown in Fig. 
5-that is to say, much more nearly vertical 
to produce the operations known as '' top 
ping,’’ and afterward to return the spindle to 
the position substantially such as is shown in 
Fig. 1, in which the greater part of the wind 
ing is performed. 

In the example shown the can produces by 
the tops of its wings ct a' a' three stages of 
winding with the spindle at an inclination not 
varying greatly from that shown in Fig. 1, the 
falls from these projections to their succeed 
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ing depressions, e'e'e', producing the changes 
to an inclimation not varying greatly from that 
shown in Fig. 5 for topping, and the rising 
succeeding surfaces producing the return to 
the less inclined position, the topping being 
performed while the bottoms of the depres. 
sions e e'e' are in operation, the depression e" 
producing the final topping or finishing of the 
ball heretofore commonly performed by the 
attendant taking hold of the swinging head 
and moving it by hand to change the inclina 
tion of the balling spindle. When this final 
topping or finishing has been performed, the 
pin m' in the cam J strikes the pin m” in the 
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1. The combination, with the swinging head 
and the main shaft of the machine, of a caneshaft 
arranged in fixed bearings, gearing, substan 
tially as herein described, between said cam 
shaft and main shaft, a cam loose on the said 
cam-shaft, a lever and connec ing-rod through 
which the cam operates on the Swinging head, 
a ratchet and pawl connection between the 
cam and its shaft through which the shaft 
drives the cann, a pawl attached to said lever, 
and a tooth provided on the cam through 
which the pawl last mentioned acts to produce 
the turning forward of the cam on its shaft by 
a Innovement of the swinging head, substam 
tially as herein set forth. 

2. The combination, with the ball-spindle, 
the swinging head, the main shaft, a cam and 
its shaft, and gearing, substantially as herein 
described, between the camshaft and the main 
shaft, of a cam-lever and connecting-rod for 
transmitting motion from the cam to the swing 
ing head, a longitudinally-extensible spindle 
driving shaft geared with the balling-spindle, 
friction disks, one on the main shaft and one 
on the extensible spindle-driving shaft, a pair 
of movable rotary clamping-disks engaging 
the disks on the main and spindle-driving 
shafts, a carriage for said clamping-disks, and 
a lever connected with said carriage and with 
the cam-lever producing the movement of the 
clamping-disks relatively to the friction-disks 
on the main and spindle-driving shafts for va 
rying the speed of the spindle-driving shaft 
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arm n’ of the rock-shaft mand so throws off according to the position of the swinging head, 75 
the arm in of said rock-shaft from the catch l' 
on the bar L and allows the machine to go 
out of gear and stop. The ball being removed, 
the machine is ready for a repetition of the 
operation described. 
What I claim as my invention, and desire to 

secure by Letters Patent, is 

all substantlally as herein described. 

JOHN GOOD. 

Witnesses: 
F'REDIK. HAYINIES, 
HENRY MOBRIDE. 

  


