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UNITED STATES PATENT OFFICE. 
ALFRED B. MORSE, OF EASTON, MASSACHUSETTS. 

WNDING MACH NE. 

SPECIFICATION forming part of Letters Patent No. 572,309, dated December 1, 1896. 
Application filed October ll l895, Serial No. 565,314 (No model.) 

To all, whon, it naily concern. 
Be it known that I, ALFRED B. MORSE, of 

Easton, county of Bristol, State of Massa 
chusetts, have invented an Improvement in 
Winding-Machines, of which the following 
description, in connection with the accompa 
nying drawings, is a specification, likeletters 
On the drawings representing like parts. 
This invention has for its object to provide 

an improved machine for winding thread, 
String, yarns, and the like onto cops, cones, 
or other equivalent or Well-known forms. 
Myinvention comprehends a rotatable spin 

dle upon which the quill, cone, or other core 
which is to receive the yarn or string is 
mounted to SWing about an axis, and a thread 
guide also preferably mounted to swing about 
an axis, and means to move this movable 
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thread-guide in Such manner as to cause it to 
maintain a substantially fixed line of travel 
relatively to the swinging spindle. 
Myinvention comprehends a novel variable 

tension for the string or yarn and other fea 
tures which with the foregoing will be herein 
after fully described, and particularly pointed 
out in the claims. 
In the drawings, Figure 1 is a front eleva 

tion of a machine illustrating one embodi 
ment of my invention; Fig. 2, a top or plan view 
of the machine, Fig. 1; Fig. 3, a partial rear 
side view of Fig. 1; Fig. 4, a detail showing 
the manner of gearing the thread-guide cam 
with its driving-shaft; Fig. 5, a detail show. 
ing the variable-tension device; Fig. 6, a sec 
tional detail showing the Winding-spindle 
and means for attaching the quill or cone 
thereto; Fig. 7, a sectional detail illustrating 
one method of forming and adjusting the 
bearing-surfaces; Fig. 8, a detail of the ship 
per-moving mechanism to be referred to; 
Figs. 9 and 10, details, respectively, in side 
and plan view of a modification of my inven 
tion adapted for Winding-cones; and Fig. 11, 

45 
a detail showing yet another modification, also 
for winding-cones. 

Referring to the drawings, showing one em 
bodiment of my invention, A is the base, 
upon which are erected, as shown, two stand 
ards a Cl, in which are mounted the two par 
allel shafts a' d', the former of which, as 
shown, constitutes the driving-shaft. Upon 

the shafts at a* I have mounted, respectively, 
the oppositely-facing cones or cone-pulleys 
a'a, connected by a belt a under the con 
trol of a shipper Cl, fast on a shipper-rod a, 
mounted at the rear end of the machine in a 
suitable bearing in the standard C. at that 
side of the machine and at its front end (see 
Fig. 8) threaded to engage the interiorly 
threaded adjusting-nut a, journaled in the 
front Standard C. Rotation of the thumb-nut 
a causes axial movement of the shipper-rod 
Clf and travel of the shipper to move the belt 
C along its cones for varying the relative 
speed of the two shafts. 
The winding-spindle l is journaled in the 

forked free end of a Swinging support or le 
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verb", (see Fig. 1,) loosely journaled on a 
sleeve surrounding the projecting front end 
of the shaft Ct', and is extended at the oppo 
site side of the said shaft Ct' to sustain the 
counterweight b°. At its rear end the spin 
dle b, between the two arms of the forked 
end of the lever l', has fast upon it a gear 
wheel bin mesh with a gear-wheelb, loosely 
mounted upon a spindleb, carried by the lever 
b', said wheelb in turn meshing with a gear 
wheel b, fast on the main shaft a' of the ma 
chine, rotation of said main shaft causing cor 
responding rotation of the winding-spindle. 
The winding-spindle and its lever-like sup 

port b' may be swung into any desired posi 
tion about the main driving-shaft a without 
in any way interfering with the rotation of 
the spindle from said shaft, the intermediate 
idler-wheel b. always following and being in 
mesh with the two wheels at its opposite sides. 
The thread-guide c, shown as an eye formed 

in a finger c' on the end of a slide-bar c, . 
mounted to slide in suitable guideways in the 
top or cross bar c, rigidly connected with the 
two carrying-arms c, fulcrumed at c on the 
base. These supporting-arms c have jour 
naled in them a shaft c', fast on which be 
tween the said supports is a path-camc", which 
acts upon a roller or other stud con and to 
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reciprocate the bar c and its thread-guide c. - 
Mounted loosely upon a boss on the rear 

support c', Surrounding the shaft c, is an ec 
centrie c', the strap c. of which is provided 
with an arm c, in the end of which is jour 
naled a stud c, fast on the end of an arm c18 
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of a strap c', surrounding an eccentric c', 
loosely journaled on a boss of the rear stand 
ard Cl, surrounding the shaft a*. 
The shaft a* is provided with a change-pin 

ion d, which meshes with and drives a toothed 
wheel d', loosely mounted on the stud c', and 
which in turn meshes with and drives a 
toothed wheel d', fast on and to rotate the cam 
shaft c'. This connection between the shaft 
a° and the cam-shaft c', whereby the latter is 
driven from the former, is such as to permit 
the supports c, carrying the thread-guide, to 
be swung about their fulcrum c. to carry the 
line of travel of the thread-guide into any de 
sired position without in any way disturbing 
the driving connections. 
By adjustment of the eccentrics c' and c'. 

the stud c, on which the idler-wheel d' is 
mounted, may be drawn toward or moved 
from either the pinion d or the wheel d' for 
fine adjustments, or for making changes in the 
gearing, if desired. - 
One of the supports c' (see Fig. 1) is pro 

vided with an L-shaped arm d, the upturned 
end of which is engaged by a roller or other 
suitable stud d" on the lever-support b', car 
rying the winding-spindle. 
A Weight d, adjustably mounted on an arm 

cl on one of the supports c, acts to hold the 
said arm d always in operative contact with 
the said roller-stud cl. 
The thread, yarn, string, twine, or what 

ever it is desired should be wound into cop, 
cone, or other form by the machine is taken 
from a suitable source and is led, as shown 
at v, Fig. 1, over a suitable pulley f, thence 
under a second pulley f', thence up and over 
a grooved tension-wheelf', down and about a 
pulley f', thence through a pigtail guide f' 
about and through the guide c to the quill, 
cone, or other core mounted upon the spindle. 
The tension-wheel f' is fast on a short ar 

bor f', loosely mounted in a forked arm a 
On the front Support C of the frame, and near 
the inner end of this short arbor f' and be 
tween the arms of the forked support is made 
fast a grooved pulley f". (Shown best in Figs. 
2 and 5.) 

Loosely mounted upon a sleeve-bearing 
frame surrounding the arbor f is a sleeve f, 
provided with an armf, connected by a rod 
f' with the Weighted end of the lever-support 
b', said sleeve being also provided with a seg 
ment-like arm f", to which is connected one 
end of a cord or strap f', which rests in the 
groove of the pulley f' and sustains at its 
lower end one or more weights f, the latter 
acting to keep the cord or strap f infrictional 
contact with the bottom of the groove of the 
said pulleyfi to exert more or less retarding 
effect upon and to resist rotation of the arbor 
f' and its tension-wheel f', about which the 
thread, yarn, &c., is passed to the winding 
arbor. 
The operation of the machine is as follows, 

viz: The quill, cone, or other suitable core 
Q, upon which the thread, &c., is to be wound, 

is suitably secured to and upon the Winding 
spindleb and the machine set in operation. 
Rotation of the main driving-shaft a' acts, 
through the gears b, b, and b, to rotate the 
winding-spindle in the direction of the arrow, 
Fig. 1, to wind the thread upon the quill or 
cone carried by the spindle. The driving 
shaft a? also acts, through the belt a and the 
cone-pulleys, to rotate the shaft Ct, which, 
through the gearing shown in Fig. 4, also ro 
tates the cam c, which in turn reciprocates 
the thread-guide c, causing it to traverse the 
length of the quill or cone and lay the thread 
thereupon in manner well understood by those 
skilled in the art. As the cop or body of 
thread builds up in thickness upon its core 
the winding-spindle b will be depressed, its 
supporting-lever b' turning about its fulcrum 
a', the weight b°, however, keeping the Sur 
face of the body of thread always in contact 
with the under side of the thread-guide. It 
is essential in winding-machines of this class 
that the thread - guide maintain a substan 
tially constant position with relation to the 
body of thread being built up upon the cone, 
and this desired uniformity of position is pre 
served in the present instance by the roller 
d on the lever b', which as the lever is de 
pressed by the building up of the body of 
thread acts, through the L-shaped arm d, to 
draw the fulcrumed supports c' to the right, 
Fig. 1, against the action of the weight d to 
carry the line of travel of the thread-guide to 
the right, Fig. 1, thus maintaining it always 
in substantially vertical position over the mid 
dle of the body of thread upon the spindle. 
As the body of thread upon the core or spin 
dle builds up it is desirable for the best re 
sults that the tension be gradually reduced to 
compensate for the greater diameter of the 
body of thread and the more rapid travel of 
the thread, which of itself acts in the nature 
of a tension. This is provided for in myim 
proved machine by the rod f', which as the 
body of thread is built up and depressed, as 
described, is raised by the raising of the 
weighted end of the lever l', and when so 
raised acts (see Fig. 5) to rotate the segment 
f to the left in the direction of the arrow, 
Fig. 5, to carry the point of attachment of the 
friction cord or strap f farther down on the 
periphery of the grooved wheelf, and as the 
said friction cord or belt always hangs 
straight, by reason of the weights suspended 
thereupon, it is clear that the farther the 
point of attachment is moved toward a hori 
zontal line passing through the axis of the 
tension-wheel arbor the less the length of the 
cord or strap which remains in frictional con 
tact with the said grooved wheel. Conse 
quently as the body of thread is depressed the 
weighted end of the leverb' is raised and the 
segment turned down to gradually reduce the 
frictional action of the cord or strap f on the 
grooved pulley, and thereby lessen the ten 
sion thus put upon the thread. This is an 
important feature of my invention, for it en 
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ables me to obtain a uniformity of product 
which is impossible with an unvarying ten 
SIO). 

By means of the weights f and b, which, 
in fact, act in opposition to each other, one 
counterbalancing to a greater or less extent 
the other, a very nice adjustment may be had, 
which is valuable in winding high-grade 
threads, twine, &c. 

Referring now to Fig. 2, upon the driving 
shaft a back of the front standard C. are the 
fast and loose driving-pulleys h, and h", the 
belt-shipper for the same being shown at h, 
fast on a sliding shafth, mounted in suitable 
bearings in the standards a. a. Parallel with 
the shipper-shaft hand also mounted in the 
supports C C, is a second shaft h", provided 
near the rear standard with an arm h, which 
overreaches the shaft hand lies in the line 
of travel of a lugh on the said shipper-shaft 
h'. A springh, interposed between the front 
standard h, and the said arm h, acts to press 
the shafth rearwardly. At its outer end in 
front of the front standard a the shaft his 
notched to receive one end of a lever h, full 
crumed at h' and provided with a set-screw 
h", adapted to be engaged by the weighted end 
of the lever-support b' as the latter is raised 
by the building up of the body of thread on 
the core. 
Assuming the driving-belt to be upon the 

loose pulley h", the machine is started by 
drawing the shipper-shafth toward the front 
of the machine, a suitable knob h’ thereon 
being provided for engagement by the oper 

... ator, suchforward movement of the said ship 
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per-shaft also through its lugh and the arm 
h causing a similar forward movement of the 
shaft h", and when the latter has reached the 
limit of its forward movement the lever h, 
acted upon by the weight of the set-screw h9, 
drops into the notchh', referred to, and holds 
the said shaft h" in its forward position. 
When the body of thread has been built up 
to the desired diameter, determined by the ad 
justment of the screw h", the rising weighted 
end of the leverb' engages said set-screw and 
lifts the latter, thereby disengaging the lever 
h from the notchin the rodh and permitting 
its spring h to throw the said rod and also 
the shipper-rod into their rearmost positions 
carrying the driving-belt from the fast onto 
the loose pulley and stopping the machine. 

If it is desired to temporarily stop the ma 
chine before the body of thread has been built 
up to the final size, the operator may pushin 
wardly the shipper-shaft and stop the machine 
without interfering with the automatic stop 
mechanism described, and he may thereafter 
again draw forward the shipper-shaft to start 
the machine without disturbing the auto 
matic stop-shafth, leaving the latter in readi 
neSS to automatically stop the machine when 
the full size of the body of thread has been 
reached. 
A stop-screw m, threaded in alug in' on the 

front standard (, acts to limit the upward 

movement of the Winding-spindle, keeping 
the latter always at a proper desired distance 
from the thread-guide c. 
The quill, cone, or core upon which the 

thread is to be wound may be mounted upon 
and secured to the winding-spindle in any 
suitable or desired manner. In the present 
embodiment of my invention, however, (see 
Fig. 6,) I have provided the spindle adjacent 
its supporting-lever with a conical or taper 
ing shoulder n, and at its front end the said 
spindle is provided with a cam-groove in for 
the reception of a pin in on the clamping 
sleeve in, provided not only with a slightly 
tapering shoulder n, opposed to the shoulder 
in, but also preferably with one or more 
pointed projections in. 
The quill Q, (shown in Fig. 6,) or it may be 

a cone or other core, is slipped upon the spin 
dle and the clamping-sleeve applied and 
turned, the pin n° in the cam-groove n' act 
ing to force the said sleeve inwardly to wedge 
the quill upon the tapering shoulders in and 
n, and at the same time impress the projec 
tions in into the end of the quill to insure ro 
tation of the quill or core by and with the 
spindle. 

By means of the shipper-rod at the belt a 
may be shifted on its cone-pulleys, and the 
relative speed of the winding-spindle and the 
cam and thread-guide actuated thereby may 
be varied for different sizes of thread or yarn. 

Referring to Fig. 7, it is desirable that the 
lever-support b' for the winding-spindle be 
always accurately positioned, and to provide 
for the take up of wear I have threaded the 
end of the bearing-sleeve to receive a check 
nut o, which may be screwed up as little as 
desired to take up wear and hold the lever 
support in proper position, a set-screw o'fur 
nishing means by which to lock said nut in 
its adjusted position. 

Referring now to Figs. 9 and 10, the wind 
ing-spindle is mounted on an angle, so that 
the cone-shaped core q shall be rotated with 
its (upper side coincident with a plane paral 
lel with the base or parallel with the line of 
travel of the thread-guide c, as it is necessary 
that the thread-guide always travel in con 
tact or parallel with the surface of the body 
of the thread on the core. In this modified 
construction the winding-spindle is provided 
with a gear q', similar to the construction 
Figs. 1 and 2, which gear meshes with an 
idler q, attached to which is a skew-gear q, 
which meshes with and is driven by the gear 
b', Fig. 3. By this construction the spindle 
standing at an angle is suitably driven from 
the mechanism, Fig. 1. 

In Fig. 11 the cone-like core q is rotated 
about a spindle having its axis horizontal, as 
in Fig. 1, so that the upper surface of the 
body of the thread wound upon the core, in 
case the latter is a cone, as stated, is not par 
allel to the line of travel of the thread-guide, 
as shown in Fig. 1. Accordingly in Fig.11 
I show means to cause the thread-guide to 
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travel obliquely to the path of the same, as 
shown in Fig. 1, so that it shall be parallel 
to the conical surface of the coreg, as desired. 
In this construction the support q for the 
traveling thread-guide is turned downwardly 
at an angle, as shown, and the thread-guide 
q, traveling in the angular part of the sup 
port, is connected by a suitable link or flexi 
ble memberg with a portion g, carrying the 
stud qi, driven by the cam. 

It is evident my invention is not limited 
to the particular construction herein illus 
trated, for the same may be varied without 
departing from the spirit and scope of my 
invention. 

Having described my invention, what I 
claim is- . 

1. A machine of the class described, con 
taining a Winding-spindle, a Swinging Sup 
port therefor, means to rotate said spindle in 
the different positions into which it is swung, 
a thread-guide arranged to travel in a line 
lying in a plane perpendicular to the radius 
of said Swinging support and embracing the 
axis of said winding-spindle, means to recip 
rocate said thread-guide along its said line of 
travel, said line of travel and said winding 
spindle axis separating one from the other as 
and to compensate for the building up of the 
body of the thread on said spindle, and a cam 
surface interposed between said spindle and 
thread-guide, the movement of the former 
maintaining the line of travel of the latter in 
substantially the same said plane during the 
said separation, substantially as described. 

2. In a machine of the class described, a 
frame, a thread-guide, a winding-spindle mov 
able bodily from said thread-guide during 
the winding of the thread thereupon, a sup 
port for said bodily-movable spindle, and 
mechanism to positively rotate the said spin 
dle in any of the positions into which it is 
moved during the winding operation, sub 
stantially as described. 

3. In a machine of the class described, a 
driving-shaft, a winding-spindle mounted to 
swing about the said shaft, intermediate driv 
ing connections for driving said spindle by 
said shaft in any position of the former, a 
thread-guide, a SWinging support therefor, a 
cam mounted in said support connected to 
said thread-guide to operate the same, and 
connections intermediate the calm and said 
driving-shaft for driving the said calm in any 
position of said support, substantially as de 
scribed. 

4. In a Winding-machine, the frame, a shaft 
journaled therein, and means to drive it, a 
spindle, a spindle-support mounted to swing 
about the axis of said shaft, a reciprocating 
thread-guide, its support, means to actuate 
said guide, and a Weight acting upon the said 
spindle-support to press the spindle normally 
toward said thread-guide, Substantially as de 
scribed. 

5. In a machine of the class described, a 
frame, a shaft journaled therein, and means 

to drive it, a support mounted to Swing about 
the axis of said shaft, a spindle journaled in 
the outer end of said support and means for 7 O 
driving the same from said shaft, a recipro 
cating thread - guide, a SWinging Support 
therefor, means to press the said spindle and 
thread-guide one toward the other, and con 
necting devices between the said spindle 
support and thread-guide support to callse 
movement of one by the other, substantially 
as described. 

6. The frame, the shaft journaled therein, 
and means to drive it, a spindle-support 
mounted to swing about the axis of said shaft, 
a winding-spindle journaled in the said Sup 
port, and means for driving said spindle by 
said shaft, a reciprocating thread-guide, its 
support, a stud on the said spindle-support, 
and an arm on the thread-guide support acted 
upon by said stud to cause movement of One 
support by the other, substantially as de 
scribed. 

7. In a machine of the class described, a 
frame, a driving-shaft journaled therein, a 
spindle-support fulcrumed about the axis of 
said driving-shaft, and the spindle therein, 
means for driving said spindle from said shaft, 
a driven shaft, cones on the same and said 
driving-shaft, and connections for driving 
the former by the latter, a reciprocating 
thread-guide, a fulcrumed support therefor, 
a thread-guide-actuating calm mounted in the 
said support, and connecting means between 
said cam-shaft and said driven shaft, Sub 
stantially as described. 
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8. In a machine of the class described, the 
frame, the driving-shaft journaled therein, a 
driven shaft driven thereby, the fulcrumed 
spindle-support, its spindle geared to and 
driven by the driving-shaft, the reciprocat 
ing thread-guide, a fulcrumed support for 
said thread-guide, the thread-guide-actuat 
ing cam journaled in said support, and geared 
to and driven by said driven shaft, means to 
vary the speed of said cam relatively to said 
spindle, substantially as described. 

9. In a machine of the class described, the 
combination with thread-winding devices, of 
a tension-wheel adapted to be rotated by the 
thread traveling to the said winding devices, 
a rotatable friction-surface connected with 
the said wheel, a flexible friction-belt in con 
tact with said friction-surface, and means 
connected with the winding devices for vary 
ing the area of frictional contact of said belt 
and rotatable friction-surface to thereby 
vary the tension on the thread, Substantially 
as described. 

10. In a machine of the class described, the 
combination with winding devices, of the 
thread-tension wheel, the friction-wheel con 
nected therewith, the flexible friction-belt, a 
movable arm to which it is attached, and 
means to vibrate said arm to change the po 
sition of the said friction-belt to vary the ten 
sion, substantially as described. 

11. In a winding-machine, a Winding-spin 
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dle, and a thread-guide, Supports for the same about the axes of said fixed and movable 
movable one toward and from the other, a shafts, and jointed at and provided with a 
tension-wheel, a rotatable friction-surface 
connected there with, a flexible friction-belt 
acting upon said friction-surface, and con 
nections between the said belt and said mov 
able support whereby the said relative move 
ments of said supports, as the body of thread 
being wound increases, reduces the frictional 
contact of said belt upon said surface, Sub 
stantially as described. 

12. In a machine of the class described, a 
frame and a shaft journaled therein, the full 
crumed support, the spindle thereon driven 
from said shaft, the reciprocating thread 
guide and support therefor, means to move 
the said spindle normally toward said thread 
guide, and automatic stopping devices adapt 
ed to be set in operation by movement of the 
said fulcrumed spindle-support, substantially 
as described. 

13. A machine of the class described, con 
taining suitable winding devices, and a main 
shaft for actuating the same, fast and loose 
pulleys on the said shaft, a longitudinally 
movable shipper-shaft and its shipper, a 
spring-actuated shaft, and connections be 
tWeen said shipper-shaft and Said Spring-ac 
tuated shaft, whereby movement of the ship 
per-shaft to change the belt from the loose to 
the fast pulley also causes movement of the 
said spring-shaft against the action of its 
spring, opposite movement of the said shipper 
shaft taking place independent of the said 
spring-shaft, locking devices to engage and 
hold the said spring-shaft inits position where 
moved by said shipper-shaft, and connections 
between the locking devices and Winding de 
vices whereby release of the locking devices 
permits return movement of the spring-shaft 
and with it the shipper-shaft to change the 
belt from the fast to the loose pulley, sub 
stantially as described. 

14. In a machine of the class described, a 
winding-spindle provided at its inner end 
with a tapering shoulder, combined with a re 
movable clamping-collar adapted to wedge 
the winding-quill upon the said tapering 
shoulder, and engaging projections on the 
said collar to engage said quill, to operate, 
substantially as described. 

15. In a machine of the class described, a 
fixed shaft, and a movable shaft and bearings 
therefor, toothed wheels on the respective 
shafts, an intermediate wheel in mesh with 
the said toothed wheels, level's journaled 

bearing for said intermediate wheel, and ec 
centric bearings for and movable relatively 
to the ends of said levers adjacent said fixed 
and movable shafts, whereby the adjustment 
of said intermediate wheel with relation to 
either of its engaging wheels may be varied, 
substantially as described. 

16. A machine of the class described con 
taining a swinging winding-spindle, means to 
rotate it, a traveling thread-guide normally 
resting on the cop or bobbin on said spindle, 
and means to vary the position of the line of 
travel of said thread-guide to meet the chang 
ing positions of said spindle to maintain the 
said guide uniformly in one and the same di 
rect line opposite the middle of the body of 
thread, substantially as described. 

17. A machine of the class described, con 
taining a winding-spindle, a swinging support 
therefor, means to positively drive said spin 
dle in any position into which it may be swung 
as the body of thread builds thereon, a thread 
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guide and means to maintain the latter nor 
mally resting against the said body of thread 
on said spindle as the cop or bobbin is being 
wound, substantially as described. 

18. A machine of the class described, con 
taining a thread-guide, a winding-spindle, a 
swinging support for said spindle and to swing 
the latter away from the said thread-guide as 
the body of thread builds upon said spindle, 
and means to positively rotate said spindle in 
any position into which it may be swung dur 
ing the winding of said body of thread there 
upon, substantially as described. 

19. A machine of the class described con 
taining a swinging winding-spindle, means to 
rotate it, a traveling thread-guide, and means 
to move it with its thread-eye always in sub 
stantially a single plane relatively to the said 
spindle, said plane embracing the axis of said 
Spindle and the locus of said moving thread 
eye, and means to vary the relative position 
of the line of travel in said plane of said 
thread-guide to meet the changing positions 
of said spindle, substantially as described. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

ALFRED B. MORSE. . 
Witnesses: 

FREDERICK L. EMERY, 
AUGUSTA E. DEAN, 
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