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UNITED STATES

PATENT OFFICE

SIMON W. WARDWELL, JR., OF PROVIDENCE, RHODE ISLAND.

MACHINE FOR WINDING HEAVY TWINE.

SPLCIFICATION forming part of Letters Patent No. 666,290, dated January 22, 1901,
Application filed April 21, 18989, Serial No, 713,936, (No model.)

To all whom ¢t may concern:

Be it known that I, StMON W. WARDWELL,
Jr., acitizen of the United States, residing in
the city and county of Providence, in the
State of Rhode Island, have invented certain
new aund useful Improvements in Machines
for Winding Heavy Twine, of which the fol-
lowing is a specification.

My invention relates to machines for wind- ¢

Ing cops such as are set forth in my Letters
Patent No. 480,157, and relates to certain de-
talls of construction fully set forth hereinaf-
terand illustrated in the accompanying draw-
ings, in which—

Figure 1 is a front elevation of a machine
embodying my improvements. Fig. 2 is an
end elevation. Fig..8 is an elevation, en-
larged, of the cord-guide and operating parts
connected therewith. Fig. 4 is an enlarged
section on the line 4 4, Fig. 3. Fig. 5 is an
enlarged end view looking in the direction of
the arrow 1, Fig. 3. Fig.6isan enlarged sec-
tional view of the parts at the right of Fig. 3.
Fig. 7 is a section on the line 7 7, Fig. 6, look-
ing in the direction of the arrow. Fig. 8 is
an enlargead sectional view of the expansion-
pulley on the line 8 8. Tig. 9 is a face view
of Fig. 3. Fig. 10 is a section of a modified
expansion-pulley. Fig. 11isaface view there-
of, and Fig. 12 is an edge view thereof.

The machine consists, essentially, of a main
frame A, supporting the winding-spindle W,
the end of which constitutes a cop-holder 20,
a swinging frame F, supporting the recipro-
caling guide and its driving connections, and
suttable connections whereby the reciprocat-

ing guide is positively driven in conjunction

with the winding-spindle.

As shown in the accompanying drawings,

the machine is driven by means of tight and
loose pulleys of ordinary construction ap-
plied to the winding-spindle W, whence mo-
tion 18 transmitted, through the belt connec-
tion L, the two shafts 26 and 25, and suitable
gearing connections, to the reciprocating
gulde I, termed herein the ‘‘ cord-guide” and
as hereinaftei described.

The reciprocating guide is made of any de-
sired form adapted to the material to be
wound, provided, preferably, with a groove
or channel suitably formed and disposed to

recelve the materialand deliverit to the pack- |

age being wound and with a broad flat face
w to provide adequate bearing on the pack-
age to prevent the guide from indenting the
package or unduly abrading the material
wound. 'T'he edges of the bearing -surface
are suitably formed to permit the guide to
ride across the coils without displacing them.

The guide I is carried on and driven by the
helically-grooved shaft D, which for conven-
ience I term the ‘‘screw,” and is prevented
from turning therewith by means of the guide-
rod e. Adapted toslide in one of the helical
grooves 1s the shoe 52, Fig. 4, which is so con-
nected with the guide by the screw 50 that as
the screw D rotates alternately in opposite di-

rections the latter imparts to the guide a Te-

ciprocating motion.

The screw D rotates in bearings d’ d3 on
the top of the frame F and carries at any
suitable point two bevel-gears 31 and 32, each
free to rotate upon the screw and independ-
ent thereof, except as indicated. |

At the top of the shaft 25 is the bevel-gear
29, which, meshing with the two gears 31 and

2, causes each to rotate in a direction oppo-
site to that of the other. Between these two
gears 1s a clutch member 53, adapted to en-
gage with each and provided with means
whereby it can be shifted from engagement
with one gear into engagement with the other
to reverse its 1otation. The clutch member,
while free toslide longitudinally on the screw
D, 1s so connected therewith as to impart its
motion of rotation in either direction. A
transverse pin 23 connects the clutech mem-
ber 58 with a rod 22, which extends through
the hollow end of the serew D and projects
beyond the same. This rod 22 is connected
with a rod ¢ by means of the arm H, which,
secured at one end to the rod ¢, is at the other
end provided with a fork, which fitsin an an-
nular groove in a collar at the end of rod 22.
The rod 22 is thus free at all times to rotate
with thescrew D, but can be shifted longitudi-
nally by means of the rod ¢ to throw the ¢luteh
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from engagement with one gear into engage-

ment with the other. | |
The rod ¢ is shifted at the end of each trav-
erse from the guide I or some part connected

therewith, as by the guide I striking against

100

one or the other of the two contact-pieces,

which may operate through any intermediate
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appliances to cause the shifting of the revers-
ing devices. As showu, there are two parts
G G, which act as detents in one position,
but when lifted release the shifting devices.
Each part G engages a contact-piece g, which
is adjustable in position on the rod c.

Tt is obvious that any frietion between the
ears ¢ of the guidel and the shifter-rod ¢ orv
the jar of the machine might disengage the
clutch before the proper time for sueh disen-
cagement, and for this reason I provide posi-
tively-acting detents. The latter are pivoted
to the supports 24, which are adjustable in
position on the guide-rod e. Mach of these
detents has a shoulder 4, adapted to a corre-
spondingshoulder on the contact-piece g, and
is depressed by the spring ¢, so that the two
shoulders engage in one position of the parts.
The extremity of each detent is beveled and
the guide I provided with suitable projections
70 70, adapted to engage with each detent at
each end of the traverse to lift the detent
and allow the rod ¢ to be shifted directly or
indirectly toreverse the motion of the screw.
With acluteh mechanism of this deseription,
in which the direction of rotation of one mem-
ber is reversed by throwing it alternately
from engagement with one into engagement
with another of two other oppositely-rotating
members, it is essential that one side of the
cluteh be disengaged before the other sideis
engaged. There is, in consequence, during
the operation of reversing the motion of the
first member, a momentary period during
which it is unconnected with the driving
mechanism, and hence is neutral, being inop-
erative to drive the parts to which 1t 18 con-
nected.

If the guide I ran at very high speed and
any projection from the guide struck directly
a contact-piece upon the rod ¢, there might
be sufficient momentum in the shifting parts
to carry the cluteh from one gear into engage-
ment with the other; but this is not positive
and sure, especially at slow speeds, and 1
therefore provide an indépendent means for
shifting the parts, arranged to operate when
the detents G G’ are lifted. Thas I arrange
on the rod ¢, adjacent to the contact-pieces
g g, springs 42 42, adapted to be compressed
by the ears ¢ as the guide I approaches either
end of the traverse. DBy this meanssufficient
poweyr is stored up prior to each movement of
the clutch to throw the latter positively 1nto
engagement with one gear after it has been

“disengaged from the other, and this results

regardless of the speed of movement of the
cuide.

In order to vary the length of the cop, I
vary the extent of the traverse of the guide
by shifting the position of the parts 24, g,
and 42, as before described. -

Fig. 3 shows the position of the parts just
after the clutch has been thrown into engage-
ment with the gear 32. One of the projec-

~..tions 70 of the guide I haslifted the left-hand

¢ - 666,290

piece g. The ear a, pressing against the con-
tact-piece g after compressing the spring 42,

has forced the clutch out of engagement with 7o

the gear 31, and the spring 42, compressed as
stated, has carried the clutch into engage-
ment with the gear 32. The guide, asshown,
is now moving toward the right. As it ap-
proaches the opposite end of its traverse it;
will compress the spriug 42, one of the pro-
jections 70 will lift the detent G, and the ear
a will strike the stop ¢ and torce the clutch
out of engagement with the gear 32, the com-
pressed spring 42 completing and insuring
che instant movement of the cluteh, throwing
it into engagement with the gear 81.  As the
rod ¢ moves to the right the shoulder 3 of the
contact-piece ¢ at the left-hand end of the
traverse will have passed the corresponding
shoulder 4 on the detent G, allowing the lat-
ter to drop into position to prevent the move-
ment of the rod ¢ to the left until the contact
is again raised by the approaching cuide.

In order to prevent the engaging parts of
the clutch device from becoming clogged and
ineffective, the cluteh-sleeve 53 is covered by
a band 53*, Figs. 3 and 6.

The frame F is provided with a counter-
weight 59, which swings the frame inward
and tends to maintain the contact of the
cuide and cop or package. In winding any
material various conditions are encountered
which tend to distort the package. Thus the
heavy material for which this character of
machine is more especially intended fre-
quently varies in diameter and deunsity. In
starting a package the coils sometimes draw
back from the ends of the package, and in the
course of winding bunches, knots, and splices
are encountered in the cord. If the guide
pressed at all times with equal pressure
against the package,it would follow theirregu-
larities of the latler, someties accentuating
them and presenting an irregular and un-
sightly package. These effects may be over-
come by preventing the inward movement of
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the guide after it has been forced outward,

and I.show in Figs. 6 and 7 an improved de-
vice whereby the gnide is restrained from re-
turning to the spindle after it has been car-
ried outward. In said figures thereis a bear-
ing-bar Q, pivoted or otherwise secured to
the frame A and shown as curved concen-

trically with the axis of the frame K a nd rest-

ing upon a lug 75 of the frame F. Pivoted
to the frame is a wedge P, bearing upon the
bar Q with its curved edge and weighted to

maintain contact therewith, the construection

being such that the frame K can move away
from the spindle in the direction of the ar-
row, Fig. 7, without material resistance, but
is prevented by the wedge from returning.
By pressing upon a finger 76, however, the
wedge may be lifted to permit the frame to
be swung inward when required.

The position of the above parts might be
altered without changing the effect by cou-

detent G from engagement with the contact- i necting the part Q to the frame I' and the
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parts I” 75 to the main frame, and it is evi-
dent that the wedge could be arranged to bear
upon either edge of the bar Q.

It 18 desirable in this class of machines to
provide means for positively and aceurately
regulating the relative movementsof the rota-
ting winding-spindle and the reciprocating
guide,.
tion shown, an adjustable expansion-pulley
L' of improved structure. Heretotore, expan-
sion-pulleys have been used, provided with a
V-shaped groove adapted to a ecrresponding-
ly-shaped VY-belt. This, while one of the most
efficlent devices foraccomplishing the desired
regulation in speed, is opeun to the following
objections: First, thespecially-formed ¥Y-beis
IS expensive to manufacture, owing to the

fact that it must be accurately formed to |

uaniform cross-section; second, owing to the
stifiness of a V-section such a belt is wmuch
less flexible thaun a flat one and does not ob-
taln 80 good a bearing on the pulley; third,
the ¥-belt is not available for use on ma-
chines that wind heavy material, because it
iIsdifficult to obtain leather of sufficient thick-
ness torsuch heavy belts as would be needed;

fourth, when the expansion-pulleyisadjusted

1t presents a greater or less surface to the
belt, depending on whether the two halves are
separated or closed together, and, fifth, as the
leather becomes more pliable from use and
from the cil absorved it sinks more deeply
into the pulley, thus changing the piteh-line
of the pulley and causing the wind to change.
In my new and improved construction I over-
come these faults by the use of an expansion
band or ring whose inner face is fitted to the
V-groove in the pulley and having a substan-
tially flat outer face adapted to receive a flat
belt. By this means I am enabled to use a
thin flexible belt of any desired width which
will readily adapt itself to the periphery of
the pulley, insuring the maximnaw surface of
contact and of sufficient width to transmit
great power. As shown in Ifigs. Sand 9, the
parts 60 61 are the parts of the expansion-
pulley having beveled edges adapted to the
beveled inner face of the split ring or band
/3, trom one end of which a pin 76 projects
mward into a hole in a pin 77, extending
loosely through both parts of the expansion-
pulley. The pin 76 wust be so located rela-

tive to the movement of rotation of the pul-

ley that the end of the band secured by the
pin wili first come in contact with the belr,
whereby the latter will tend to press the band
more firmly into the groove. In other words,
the pressure of the belt tends to carry the
parts of the band away frowm the pin. If the
reverse was the case, vhe parts of the band
would be pushed toward the pin, cansing the
band to distend and altering the timing of
the machine, or breaking the ring if made of
cast metal, as is the cheapest mode of manu-
facture. |

In the construction shown in Figs. 8 and 9
the disk 60 is clamped to the shaft, which

I use for this means, in the construe-

- may or may not be the winding-spindle, and

the disk 61 slides upon the shaft, which is
provided with a screw-thread receiving an
adjusting-nut 74, the latter having a slot s
and binding-screw 79, whereby it may be
clamped firmly in position upon the shaft.

In the construction shown in Figs. 10, 11,
and 12 the hub 63 of the fixed disk 60 is
tnreaded, as shown, and the disk 61 slides
upon sald huband is provided with an inter-
nally-threaded collar 74 which has a slot s
aund binding-screw 79 and serves the purpose
of the nut 74, Fig. 8. In the construction of
Figs. 10, 11, and 12 the pin 77 of Fig. 8 could
not be used, asin adjusting one disk is turned
independently of the other, and the pin 76is
thereforeextended into a slot 78 in the disk 60.

The belt L, Figs. 1 and 2, passes from the
expansion-pulley 1. to a pulley L2, the shaft
of which is carried by a frame K, swinging
about the axis 26 as a center and provided
with a gear-wheel 8, meshing with a gear-
wheel9,on the shaft of the pulley L2, the frame
KK having a weight «° connected therewith to
maintain the belt taut.

WhileI havedescribed and shown the band
75 upon the expansion-pulley as consisting
of a single split ring, it may consist of sections

of aring, each secured preferably at one end,

80 as to tarn with the disks of the pulley.

1 do not herein claim, broadly, any feature
herein shown and also shown and claimed in
mny application Serial No. 714,083.

Without limiting myself to the construec-
tions shown, I claim—

1. The combination with a cord-guide and
a driving-serew therefor, of devices for re-
versing the rotation of the screw, partially
buv positively operated by the guide, springs
to complete and accelerate the operation of
sald reversing devices, detents for restrain-
ing the reversing devices from action, and
means for releasing the detent as the guide
reaches the limits of its travel, substantially
as set forth. |

2. The combination with a cord-guide and
driving-serew, of devices actuated from the
guide for reversing the rotation of the screw,
springs to accelerate and insure the oper:ition
of the reversing devices, positively-actuating
detents to hold the reversing devices out of
action, and means for releasing the detents
as the guide reaches the limits of its travel,
and means whereby the times at which the
detents are actuated may be varied to vary
the distance between successive helices laid
by the guide, substantially as set forth.

3. The combination with the cord-guide,
actuating-screw, and reversing devices, of a
shifter-rod constituting a part of said revers-
ingdevices, contact-piecesoun said rod adapted
to be struck by the guide to partially shift
the rod, detents, each arranged to engage
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with one of said contact-pieces to prevent the -

shifting of the rod and to be disengaged there-

from by said guide at the end of its travel,
| and springs bearing on the contact- pieces
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and arranged to be compressed, as the guide !

reaches the limit of its movement in either
direction, to complete the movement of sald
rod after it has been partially shifted, sub-

stantially as described.

4. The combination with the cord-guide,

actuating-secrew and reversing devices, of a |

shifter-rod constituting part of the reversing
devices, adjustable contact-pieces on said
rod arranged to he directly struck by the
ouide to partially but positively shift said
rod, adjustable detents each arranged to en-
gage one of the contact-pieces and to be dis-
engaged therefrom by contact with the cuide,
and springs having bearings on the rod and
arranged to be compressed as the guide
reaches the limit of its movement in either
direction to complete the movement of said
rod after it has been partially shifted by said
guide, substantially as described.

5. The combination with the cord-guide,
actuating-screw and reversing devices, of a
rod provided with contact-pieces for engag-
ing the guide to partially shift the same,
springs to complete the movement of the par-
tially-shifted rod and detents for temporarily

preventing the shifting of the rod In either

direction and adapted to be disengaged from
said rod as the guide reaches the limit of its
movement in either direction, substantially
as described. | .

6. The combination in a winding-machine
with a guide-actuating serew, a guide carried
on and propelled by the screw, devices for

rev.rsing the screw and a rod forming part.

of the reversing devices, of contact-pieces g g
carried on the rod, and adapted to be struck
by the guide to partially but positively shiit
the rod, detents G G, one of which engages
one of the contact-pieces to prevent the shift-
ing of therod and is adapted to be disengaged
as the guide approaches the end of its travel
while the other is adapted to engage the con-
tact-piece g at the opposite end of the rod as
soon as the latter is shifted, and springs,

adapted to be compressed by the guide to |

further shift the rod after it has been posi-

tively moved by the guide, substantially as |

described. | |

7. The combination in a winding-machine
of a guide, a driving-screw, gears 31 and 52
turning loosely on said screw and in opposite
directions, a cluteh adapted to be thrown into
engagement with either one of sald gears,
contacting devices and connections whereby
the guide, at the end of its travel, positively
disengages the cluteh from one of the gears,
and springs to complete the movement of
said clutch, to engage it with the opposite
cear, substantially as set forth.

8. The combination in a winding-machine
of a screw, a reciprocating guide carried on
and propelled by said screw, two gears rotat-
ing in opposite directions, a clutch for con-

necting the serew with either one of the gears,
. contacts and connections for positively shift-

Ty
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ing said cluteh at the end of the travel of said

cuide, in either direction, detents to tempo-
rarily prevent the shifting of the cluteh until
the gnide has reached the end of 1ts travel,

‘means whereby the guide, at each end of its
| travel, raises one of the detentsand positively

engages the corresponding contact to push the
clutch out of engagement with one of the gears
and springs to further move the clutch into
engagement with the opposite gear, substan-
tially as set forth.

9. The combination with the frames A and
I and cop-holderand guide and cuide-driving
devices upon the frame I, of shafts W and 26,
a frame K swinging about the axis of the shaft
26, and carrying a pulley L? geared with the
shaft 26, and a pulley L’ on the shaft W, and
belt T, all substantially as set forth.

10. The combination in a winding-machine
of a guide-actuating screw D, a guide I car-
ried on and propelled by the serew, gears 31

| and 32 turning loosely on said screw and 1n

opposite directions, a clutch 55 intermediate
the two gears and connected todrive the screw,
a rod ¢ connected with the clutch, contact-
pieces g g attached to the rod and adapted to
be struck by the guide to positively shift the
rod to disengage the cluteh from one of the
gears and springs 42 42 to be compressed by
the guide to further move the clutch, 1nto en-
gagement with the other gear, sabstantially
as described.

11. Athread-guidecarried on and propelled
by a screw, and havinga groove substantially
concentric with said serew and at right angles

' to the path of the guide and flat face parallel

to the path of the guide, substantially as set
forth. |

12. A thread-guidecarried on and propelled
by a serew, having a flat face parallel to the
path of the guide, and substantially tangent
to the surface of the package being wound,
a groove substantially eoncentric with sald
screw, at right angles to the path of the guide
and terminating in a delivery-point at theline
of tangency between the flat face and the cop
or package being wound, substantially as de-
seribed. : -

13. Thecombinationina winding-machine,
of a screw, a cord-guide carried on and re-

ciprocated by said screw, a square-ended heli-
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cal block of serew section fitting through its .

length and adapted to travel between the
threads of the screw and provided with a ra-
dial hole, and a screw carried in sald guide
and having a teat or projection adapted to the
hole in said block for the purpose and in the
manner set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

SIMON W. WARDWELL, JE.

Witnesses:
K. C. SMITH,
G. S. ARMSTRONG.
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