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UNITED STATES

PATENT OFFICE.

'WALTER T. HANSON, OF MACON,

GEORGIA.

COP-WINDI N,G*_MAC HINE.

P ECIFICATION forming part of Letters Patent No. 714,897, dated December 2, 1902
Application filed November 8, 1898. Serl ] Nao. 6_95.885. (No model.)

To all whom it may conceri:

Be 1t known that I, WALTER T. HANSON, a
citizen of the United States ,residing at W[aeon
In the county of Bibb and State of Georgie;
have invented certain new and useful Im-
provements in Cop-Winding Machines, of
which the following is a full, clear, and exact
desexiption reference being had to the acecom-
panying drawings, forming a part ot thl‘:
specification.

This invention relates to winding-machines
of that type whereby thread or cord is wound

1n close-lying parallel helixes or spirals upon

15

a central core or spindle to form a compact
cylindrical cop. In such machines the core
or spindle 1s rotated at a prescribed rate of

- speed in respect to that of the thread-guide

20

and the size of the thread or cord, to the end
that in each stroke of the guaide the thread or
cord shall bewound in the direction of a helix

- or spiral running from end to end of the core,

23

30
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each coil being deflected at the beginning of
each stroke of the guide in a manner to pass
across the last pleeedmn' coil and lie close to
and parallel with the same.

Theobjectof the presentinvention is to p1 0-
vide simple and efiicient means whereby the
relative speeds of the core or spindle and the
thread-guide,as predetermined by thenumber
of helixes per stroke required and the size of
material to be wound, shall be attained and
maintained with positiveness and precision
and whereby the accurate winding of a plu-
rality of cops shall be aceomphshed with one
differential mechanism.

A further object 1s to provide a s1mple and
icient means Whereby the rotation of the

ef
spl
automatically arrested when the cops or any
of them have reached g pledetermmed diam-
eter.

Accordingly my invention embodies in a
machine ot the class recited a novel construc-
tion and organization of gearing the relative
order and combination of which may be ad-
justed to meet the varying requirements, a
novel arrangement of cluteh and cluteh-actu-
ating mechanism under the control of the cop
or cops being wound, and various novel fea-
tures,which will be hereinafter ’fullj,:r described
and du]y claimed.

| appropriate mechanism.

ndles or cores and each of them shall be |

Invention. Fig. 2 is an end view thereof.
Fig. 3 is a transverse section through the
speed-controlling gearing as on the line a «
of Fig. 2. Fig. 418 a transverse vertical sec-
tion as on the line b b of Fig. 1. Fig. 5 is a
sectional detail as on the line ¢ ¢ of Fig. 4.

| I'1g. 6 18 a view similar to Kig. 4, showing the

parts in the respective positions they occupy
after the winding of the cop has been com-

| tion of a cop-winding machineembodying my -

55

60

pleted. Fig. 6* is a detail view of the three-

( armed lever to be described. Fig. 7isa plan

of the framework and the main driving mech-
anism. Fig. 8 is a sectional detail as on the
line d of Fig. 4. Fig. 9 is a sectional eleva-
tion of the spindle-supporting arm, showing
a modification of spindle-actuating gearing
and the clutch mechanism therefor. Fig. 10
is a plan thereof. Fig. 11 is a sectional de-
taill as on the line ¢ e of Fig. 10.

1 is the main supporting-frame,

pulleys 3 4, respectively.
51is the horlzonta,l traverse-bar e“ranﬂ'ed on

70.. |

and 2 the
driving-shaft, mounted in boxesthereon and

| provided at one end with the fast and loose

75

the forward side of the frame and prwlded

at intervals with thread-guides 6, which dur-
ing the reciprocations of the bar are designed
to direct the thread to and longitudinally of
the contiguousrevolving shells or cores. The

traverse-bar is supported upon suaitably-ar-

ranged guide-rollers 7 on the frame and is
adapted to be uniformly reciprocated by any
In the present in-
stance the bar is connected at one end with a
horizontal cross-head 8, which is fitted to a
guideway 9 on the frame. This head is con-
nected, by means of a rod or link 10, with a
reciprocative block 11, that is in turn fitted
to a radial guideway 12 in a wheel or disk 13,
the latter being fast on the forward end of a
transverse shaft 14, which is geared with and
driven from the main shaft by means of the

8o

Q0

95

coacting bevel-wheels 15 16, respectively. On

the block i1s a roller 17, which 1s fitted to a
cam-groove 18 1n a fixed plate 19, the contour
of the groove being such that during the ro-
tation of the disk 13 the roller is guided in a
manner to effect the positive and uniform re-
ciprocation of the cross-head and its connect-
ed traverse-bar. The cam-plate is contained

In the drewmgs Figure 1 is a front eleva- | in a casing 20, which is bolted to the end of

100"
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~ the pressure of the spring-washer may be |
nicely regulated to cause the jaws to exert |
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the spindle.
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the main frame. Arranged upon the forward | desired, provision being had to move the

side of said frame, adjacent to the respective
thread-guides on the traverse-bar, is a series
of brackets 21, in which are journaled the
usualsupporting-rollers 22 for the several cops
being wound.

for the cops, are mounted in swinging frames
24, which during the progressive enlargement
of the cops in the winding thereof are gradu-
ally raised. Inasmuch as the several swing-
ing frames are identical in construction and
operation, a description of one will suffice.
Referring to Figs. 1, 4, 5, and 7 of the draw-
ings, 25 is a shaft arranged longitudinally of
the main frame and journaled in suitably-lo-
cated boxes thereon. Thisshaft is positively
driven at a prescribed rate of speed relative
to the movement of the traverse-bar through
the instrumentality of a novel construction
and organization of gearing, which will be
hereinafter set out in detail. Rearward of
this shaft and parallel therewith is a bar 26,

which forms, in effect, a part of the main ;

frame and connects the standards thereof.
Bolted or otherwise affixed to this bar 18 a se-
ries of brackets 27, to which the upper ends
of the swinging arms are pivotally connected.
Each of these brackets comprises a base 23,
with two forwardly-extending arms 29 30, re-
spectively, which are bored for the passage of
the shaft. One, 29, of the arms is bifurcated
to afford two jaws, and a bushing 31 is fitted
through the same. One end of the bushing
is flanged to take against the outer side of the
arm, while the opposite end thereof 18 screw-
threaded for the reception of anut 32,between
which and the opposing side of the arm i3 in-
terposed a spring-washer33. The shaft 25 ex-
tends through the bushing and the opposite
perforation in the arm 30. The swinging
frame is provided near its upper end with two

lugs 34, one of which is fitted between the jaws

and mounted on the bushing, while the other
is supported on the shaft adjacent to the in-
ner side of the arm 30. By this construction
it will be seen that by manipulating the nut

more or less friction upon the interposed lug,
as oceasion may require. On the under side
of the swinging frame are formed lugs or

boxes 35, in which is journaled a shaft 36,
that lies parallel with the frame, or substan-
tially so, and carries at its upper and lower

ends bevel-wheels 37 38, respectively. 1he
wheel 38 coacts with a corresponding wheel 59
on the cop-supporting spindle 23, above re-
ferred to, which spindle is journaled at the
lower end of the frame and extends laterally
therefrom to lie in proximity to and parallel
with the cop-bearing roller. The upper wheel
coacts with and is driven by a like wheel 40
on the shaft 25, so as to effect the rotation ot
The wheel 37 is so connected
with its shaft that it may be thrown into and

The spindles 23, upon which |
are held and rotated the tubes, shells, or cores |

| will rotate as a unit.

same out of action automatically upon the
completion of the operation of winding the
cop. 'To this end the gear 38 is keyed or oth-
erwise affixed to the shaft, while the other
oear 37 is formed on a sleeve 41, which 1Is
loosely mounted on the shaft, the upper end
of such shaft being provided with a flange or
collar 42, that is seated in a recess in the outer
extremity of the sleeve. The inner end of
the sleeveis provided with a peripheral flange
43, which constitutes a frictional clutch mem-
ber, with which coacts the complementary
member 44. The latter comprises a flanged
sleeve mounted on the shaft and held nor-
mally in contact with the opposing member
by means of a spiral spring 45, which eneir-
cling the shaft bears against the end of the
sleeve and against a collar 46, fixed on the
shaft, whereby the gears, clutch, and shatt
The shaft is provided
adjacent to the lower end of the clutch mem-
ber 44 with a transverse slot 47, to which is
fitted a cross-bar 48, the ends of which are
secured to said member by means of pins 49
or the like. The shaftis also centrally bored
from the slot to and through its upper ex-
tremity for the reception of a stem 50, the
lower end of which rests upon the cross-bar,

while its upper end projects above the sleeve..

Hence if the stem be depressed the cross-bar

and its attached clutch member will be cor-.

respondingly moved against the compression
of the spring, thus relieving the frictional
engagement of the clutch and permitting the

gear 37 and its sleeve to rotateindependently
| of the shaft. The swinging frameis provided

on its upper side, adjacent to the spindle,with

| alugor post51,towhichishingedly con nected

a bracket 52, which may be swung into paral-
lelism, or substantially so,with the spindle or
ountwardly therefrom. The bracket is hung
upon apivot-pin 53, extending from thelugor
post, and is provided with suitable stops to
limit its throw in each position. In the pre-
sentinstance an ear 54, formed on the bracket

70

75
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at or near the pivotal point thereof, takes

against the post when the bracket is swung
outward,while aset-serew 55,fitted tothe body

of the bracket, takes against a lateral projec-

tion orabutment 56 on the lug or post when the
bracket is swung inward. By adjusting the

set-serew the inward position of the bracket

may be nicely regulated. A weight 57,formed
on or secured to the bodyv of the bracket,tends
to hold it in either position to which 1t may
be thrown. Journaled in the bracket longi-
tudinally thereof is a rock-shaft 53, on the
outer end of which is affixed a sector 59, the
periphery of which is preferably milled or
otherwise roughened. On the opposite end
of the shaft is secured a toe 60. Fulerumed

‘to a sunitably-located lug 61 on the frame is a
three-armed lever, one, 62, of the arms of

which when the bracket is in the inward po-
sition rests upon the toe, so as to maintain

out of operative engagement therewith, as | the other arms, 63 64, raised, as seen in Iig.

II5
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4, yet when the rock-shaft is partially turned,
as hereinafter deseribed, the toe will escape
thearm 62 and permit thelevertoswingdown-
ward by gravity. In that event the arm 63

will drop upon a flattened collar 65 on the |

spindle and act thereon similarly to a pawl to
prevent the backward movement of the spin-
dle, while the remaining arm 64 will swing
into the path of an adjacent rocking arm 66
and be acted upon thereby in a manner to
raise the frame bodily. This arm 66 is affixed
to a rock-shaft 67, which extends lengthwise
of the machine and has its bearings in brack-
ets 63, depending from the frame-bar 26, the
rocking arms 66, adjacent to the respective
spindle-carrying frames, being borne by such
shaft.. The rock-shaftis provided with a de-
pending arm 69, which is connected with an

eccentric 70 on the main shaft by means of a

link 71, and thereby positively and continu-
ously actuated during
machine. |

Pivoted to the swinging frame is one end

of a rearwardly and upwardly curved arm 72,

the inner edge whereof is interrupted by a
suitably-located rise or cam portion 73, which

when the frame is raised, as above mentioned,
bears against a fixed rod 74, extending from
end to end of the machine, and thereby effects

the depression of said arm. This arm is con-

- nected, by meansof alink 75,with the free end

35

40

45
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55
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of an arm 76, which is pivoted to the frame
and so arranged as to overhang the upwardly-
projecting extremity of the clutch-controlling
pin or stem 50, to the end that when the cam-

arm 1s depressed, as just explained, said pin |

or stem will be actuated to release the elutch.

Preparatory to the winding of the cops a
shell or core is applied to each of the spin-
dles and the several parts are caused to oc-
cupy the relative positions shown in Fig. 4,
wheretn it will be observed the clutch mech-
anism 18 in its normal or active position, the
spindle-carrying frame is down, the bracket,
thereon lies forwardly of the spindle, and the
tri-armed lever is supported by the toe on the
rock - shaft in said bracket, the seector on
such shaft lying above the spindle and main-
taining the toe in proper position relative to
the lever. Power being applied to the ma-
chine, the several spindles are simultane-
ously revolved and the traverse-bar is recip-
rocated, the thread-guides thereon directing
the thread to and along the adjacent cores,
the frames gradually swinging upward as the
copsarewound. Whenthecopshave reached

a predetermined size, they revolve in frie-

tional contact with the overlying sectors, and
thereby partially turn the latter, thus mov-
ing the rock-shafts and disengaging the re-
spective toes from the abutting lever-arms,
whereupon the levers swing downward by
gravity, as above stated. At this stage the
rise 73 on each of the curved cam-arms by
the upward movement of the hinged frame
lies at or adjacent to the fixed rod 74.  Hence

the operation of the

3

opposing arm 64 of the lever and effects the

lifting of the frame the cam-arm is depressed
and the cluteh in consequence released, thus
throwing the spindle out of operation. As
hereinbefore explained, the arm 63 of the le-
ver actsas a back-stop or pawl upon the flat-
tened member on the spindle, thus permit-
ting the cop,with its core, to be firmly grasped

and withdrawn from the spindle by a reverse

twisting or ‘‘ unserewing” action.

The mechanism whereby the shaft 25 is
driven constitutes an important feature of
the present invention, my aim in this regard
being to transmit the power and motion to
that shaft from the main or primary shaft

with positiveness and precision, irrespective

of the number of cop-winding spindles em-
ployed, and yet permit the speed of the spin-
dles to be nicely timed in respect to that of
the traverse-bar to meet the varying require-
ments of service incident to the use of the
finest thread to the coarsest cord or yvarn.
By those conversant with the artto which my
invention relates it will be understood that
the most delicate and precise speed adjust-
ments must be attained in order that the
threads of the contiguous coils shall lie in
contact with and parallel to each other, the
slightest imperfection in the adjustment re-

sulting in the production of an irregular and

defective cop. Differential frictional driving
mechanisms of various kinds have hereto-
fore been employed to transmit the power
from the primary shaft to the spindle-actuat-
ing devices; but theyareobjectionablein that
owing to their very limited power of trans-
mission a separate mechanism is required for
each spindle or machine, thus necessitating
their separate and independent adjustment
when it is desired to change the size of the
material being wound. Moreover, even in a
single-spindle machine the objection obtains
that the frictional transmitting mechanism
1s not positive and reliable, the same being
very apt to slip while in operation, and there-
by disconcert the speed of the spindle in re-
spect to that of the thread-feeding devices.

In pursuance of my invention [ provide a
novel system of gearing intermediate the pri-
mary and the spindle-operating shafts, as fol-

lows: On one end of the main shaft, near to

the inner side of the adjacent standard of the
supporting-frame, is fixed a spur-wheel 77,
which gears with a similar wheel 78 on ' the
inner end of a stud-shaft 79, the box or bear-
ing 30 for which is supported in the stand-
ard.  On the outer end of this stud-shaft is
fixed a corresponding wheel 81,'which coacts
with an idler 82, that in turn gears with a

spur-wheel 33 on the end of the shaft 25,
whereby motion is transmitted to the latter

70
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from the main shaft at a rate of speed deter-

mined with mathematical precision by the
relative proportions of the spur-wheels. The
box 30 is fitted to an appropriate guide-slot

130

34 in the standard, so as to be adjustable to-

when the rocking arm 66 abuts against the | ward and from the center of the main shaft,
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set-bolts 85, which extend through parallel

slots 86 in the standard, being provided to

secure the box in any desired position of ad-
justment. The wheel 83 on shaft 25 and the
wheels 78 and 81 on the stud-shaff are de-
tachably mounted by means of the caps 87
and central screws 88 or other suitable de-
vices. Theidler 82 is or may be likewise de-
tachably mounted on a stud-shaft 89, project-
ing laterally from a slide-block 90, which 1is
fitted to a longitudinal guideway in an ad-
justable arm 91 and secured in place by
means of bolts 92, which extend through lon-
gitudinal slots 93 in the arm. The arm i8
pivoted at its upper end to a boss or projec-
tion on the standard centrally of the wheel
33, the lower end of the arm being connected,
by means of a bolt 94 and set-nut 95, with a
segmental slot 96 in the side of the standard,
whereby when the arm is bodily swung on 1ts
pivot it may be secured in any desired POSi-
tion of adjustment. o

By the foregoing-described construction it
will be seen that the gears 78, 81, 82, and 85
or any of them may be readily removed and
others of different diameters substituted
therefor, the stud-shafts in that case being
adjusted in respect to the axes of the various
wheels to effect the accurate codperation of
the latter. By varyingor, sotosay, ‘‘chang-
ing ” the combination of the gears the speed
of the spindle-driving shafts may be reduced
or increased to any predetermined proportion
relative to the movement of the traverse-bar
to insure the winding of the material with ac-
curacy and uniformity irrespective of its size
or thickness.

In the construction above described the

‘wheel 78 will most ordinarily be changed to

attain the number of helixes per stroke re-
quired, while the wheels 81 and 83, which are

on the outside of the end standard, and there-

fore readily accessible, will be changed to
meet different requirementsof relative speed
for respectively different sizes of material.

I remark that while the essentially minute

speed variations incident to changes in the
size of material wound and those of the larger
proportionsrequired when changing the num-

ber of helixes per stroke desired can be ef-

fected by the arrangement of gears above

set forth, yet I do not confine my invention
specifically thereto, as the same may be modi-
fied without departure from the fair spirit of
the invention.

In Figs. 8, 9, and 10 of thedrawings 1 have
shown a slight modification wherein the mo-
tionis transmitted from theshaft 25 to the cop-
bearing spindle through a train of gears 97 on
the side of the swinging frame and wherein
the clutch is mounted directly on said shatt,
the spring-controlled member 44 thereof being
connected with a forward extension of the

curved cam-arm by means of a bell-crank 93
and link 99, whereby

ated to release the clutch when the cam-arm
is depressed after the winding of the cop has |

714,897

said member is actu-

been completed. In this construction the
movable clutech member is splined to the
shaft, while the coacting member is simply
sleeved on the shaft, the upper wheel of the

cear-train being formed on or affixed to the

sleeve, as clearly shown.

I claim as my invention—

1. In a cop-winding machine, including a
revoluble cop -holder and thread -feeding
means, the combination with a primary shaft,
a secondary shaft, and gear-wheels on saild
shafts, of a stud-shaft, an adjustable support
therefor, gear-wheels detachably mounted on

‘said stud-shaft, a second stud-shaft, and a

gear thereon meshing with one of the gears
on the other stud-shaft, all combined sub-
stantially as desecribed. |

2. In a cop-winding machine, including a
revoluble cop- holder and thread - feeding
means, the combination with a primary shaf,
a secondary shaft, and gear-wheels on sald
shafts, of a stud-shaft, an adjustable support
therefor, gear-wheels detachably mounted on
said stud-shaft, an adjustable pivoted arm,
an adjustable bearing thereon carrying a sec-
ond stud-shaft, and a gear detachably mount-
ed on the last-named shaft. | |

3. In a cop - winding machine, including
thread-feeding mechanism, the combination
with main and secondary shafts, and inter-
mediate gearing connecting the main and sec-

ondary shafts, of a movable frame carrying

a revoluble cop-support, gearing between the
secondary shaft and the cop-support, and
clutech mechanism interposed between the
cop-support and secondary shaft whereby the
various cop-supports may be independently
thrown out of operating connection with their
actuating-gearing. -

4, In a cop - winding machine, including

75

30

QaQ

95

10D

105

thread-feeding mechanism, the combination

with main and secondary shafts, and inter-
mediate gearing therefor, of a movable frame
carrying a revoluble cop-support, a shaft in
said frame, a clutch therefor, gearing con-
necting said last-named shaft with the cop-
support and with the secondary shaft, and
mechanism whereby the cluteh is antomatie-
ally released through the medium of the cop.

5. In a cop-winding machine, the combina-
tion with the movable frame carrying a rev-
oluble cop-support, of meechanism for rotat-
ing said support, a clutch for said mechanism,
9, cam member on the frame, conunections be-
tween thesame and the cluteh, a rocking arm,
actuating means therefor, and devices on said
frame adapted to be released through the
medium of the cop and moved into the path
of the rocking arm. .

6. Ina cop-winding machine, the combina-

tion with the movable frame carrying a rev-
oluble cop-support, of mechanism for rotat-

ing said support, a clutch forsaid mechanism,
a rock-shaft mounted on the frame, a friction-
head and lever-support on said shaft, a lever
adapted to coact with said support, means to
impinge against the lever and thereby raise

II0
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the frame when the position of the support |

1s changed to release the lever, and means on
the frame toopen the cluteh when said frame
1s raised. '- |
7. In a cop-winding machine, the combina-
tion with a movable frame and a revoluble
cop - support thereon, mechanism to rotate
sald support, a cluteh for said mechanism, a
lever adjacent to the support, a support and

trip for said lever under the control of the !

cop, mechanism to act upon said lever to raise
the frame, and operative connections-between
sald frame and the cluteh.

. In a cop-winding machine, the combina- |

l

5

tion of a primary and seedndary shaft, gear-

1ng connecting said shafts, a revoluble cop-

support, a swinging frame pivotally mounted
on salid secondary shaft and carrying said
cop-support, and a frictional regulating de-
vice for varying the resistance to the swing-
ing moverent of the said swinging frame.

In testimony whereof I have hereunto af-
fixed my signature in the presence of two sub-
seribing witnesses.

WALTER T. HANSON.
Witnesses: |

W. R. WHITE,
A. P. FINDLAY.

5

20
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