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This invention relates.to an.automatic winding mecha-
nism.

Tt.is an object of th1s invention to provide an im-
proved winding mechanism incorporating a control for
automatically stopping, the winder after 4 predetermined
length - of ‘material has been wound.

It is another object of this invention to provide a de-
vice of this .character utilizing a motor operated slipping
transmission in which a preset control simultaneously de-
energizes the motor and halts rotation of the winding
rollér. after passage of a predetermined length' of material.

It is another object of this invention.to providé an im-
proved ‘automatic . measuring:device that can easily be re-
set...

1t is anothier 'object -of .this invention to provide:an'im-
proved traverse mechanism for guiding the material upon
a“spool, or-the like, and that can:be"easily adjusted to
center the traverse and also vary-the length'of the traverse
sweep;

1 is another object of this invention to provide-a novel
windifig: shaft “that can “accommiodate- eitheér a spool or
a flat-element or card, such as of cardboard or the like,
upon which: the materjal is to-be wound. For this pur:
pose; the shaft is of bifurcated form, a: cardboard being
capable of being carried between'the blfurcanons ‘and-the
dpertiire: of a: spool being-capablé ‘of passing: both bifurca-
tions,:

THis ‘invention- possessés many' othisr advantages, and
has other -objécts ‘which may ‘be ‘made iore “clearly: ap-
parent from: d:-consideration:of one-embodiment-of - the
invention. = Fortliis purpose; thiere is shown: a-form in- the
drawings accompanying and if¢rming. part of the present
specification.” - This -form : will ‘now:. be' deseribedin- de-
tail, lllustratmg ‘the: ‘generali:principles:-of “the - invention;
but:itis tobe understood tHat ‘this detailed description
isimot to: be: taken in a-limiting sense; since- the’ scope of
thiS' inventioniis best'defined by the appended claims.

Referring to the drawmgs

Figure:1 is-an elévation-of 4 :device incorporating ‘the
present invention, some’ of ‘the' parts beirg broken: away
and:tothers being:showniin-fragmentary: sectlon,

Fig::2:is an ‘enlarged fragmentary’ sectional view, taken
along the plane: indicated by line- 222 6f Fig. '1i

Fig.: 3 is aitop plan v1ew of thie: apparatus shown in
Fig. 2;

Figs. 4 and:: 5-are fragmentary elevations; taken'in a
direction: ¢orresponiding - to" liie 44 of Fig.: 1-and re-
spectively showing ' different pos1t10ns of ‘the’ mechanism;
- Pig:. 6 'is-a dingiammatic view showing the ‘structure
for: simbltaneously - operating ‘a- circitit “controller and a
brake for the: winding-shaft;

Figi'7 igian elevation of ‘the traverse mechanism; -

Fig: 8:is an-enlarged sectional ‘view, taken along the
pldne:indicated: by line 8:-8:0f Fig, 74

Fig: 97-iswa’ view-showing -an: alternate mode of usmg
the wmdmg shaftand:  ~

‘Figi 10%is a-sectional”’ v1ew, taken -alonga plane md1-
cated by line 10-—10 of Fig. 2.
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- the dog ‘1éver-39-in° the path“of Frotatiotiof a

2.

As shown in Fig. 1, a‘spool 10 upon which:material
11, suchrias ‘belf:lacing;: is:té:be: - woundy is carrieddby . a
winding shaft:12.that projects from-a housing. 13: .

The - winding::shaft - 12 is: operated: by a: transmission
mechanism :enclosed ‘within thé casitg:13...  Ar:motoer: 14
has a: shaft 15 for driving afriction-wheel.9vof the: trans«
mission mechanism.:. . Aitoggle switch 16y supported on:the
casing 13, controls the energization: of ‘the motor 14.

That portmn of-therwinding. shaft:12-upon’which: the
spool 10:is. supported: comprises:bifurcations 16. andi 17.
The bifurcations * 16 and:. 17: ‘both:: project: through“ the
spool.10.

A collar 18, carried for: rotation by the shaft 12 has a
recess 20 receiving: the usual:flanged-over inner cylinder
19: of the spool:10.. The: spool 10 is:coupled tothe
winding shaft .12 by frictions created by : opposite flexure
of:the bifurcations 16-and 17 to-engage the: inner eyl
inder 19 of the spool 10 This is: accomphshed by driv-
ing a wedge. or ‘other suitable ‘device 21 between: the -bi-
furcations. ' Conveniently; thelegs-ofi a- spring - clamip
comprise the wedge:

An inclined shaft 22 projecting from. the- housmg 13
supports: a material: supply+spool 235

A measuung device 24 operates -a: circuit controller-25
interposed:'in - the energization: :circuit ‘for the-motor- for
deenergizing :the-motor upon:a: passage-of predetermined
lengthi-of ‘materiali<1¥ on- the winding ‘spool 110,

An angularly movable shaft 26-(Figs, 2" 3,:4, 5'and 6);
appropriately supported:by-a: bracket 27 ‘secured-‘to ‘the
base! 28:6f the device; is'connected: by-a-mechanisny, now
to’ be: described, to’a:striker rod 29 engageable with:a flex=
iblet arm: of ' the - eircuit'controllér 257 ' Thé- shaft. 26
is freély. rotatablé-in: bearing brackets:30 (Fig.-3).. The
shaft26:and rod 29 comprisea‘trip mechinism for-open=
ing: circuit" controlffer -25.% A :overcentér spring linkage
mechanism - is- providéd- for causitig nrovement of theé
striker 29“upon-a predetermlned angular movement of the
shaft 26.

As-shown most clearly:in Frgs: 4-and"5, the upper-end
of the striker 29%is pivotdlly secured to oné -arm-31 of
an-angled lever-or-link-32.: The-other arm- 33" of 'the
angled: lever' 32 is pivoted to-a icrank 34 carried by the
shaft26; For this purpose,.a pin-34d is provided: ThHe
arms-3%‘and 33 défihe o concavity' between them: Arheli-
cal teénsionspring35; secured-to:the-bracket 27, engages
the arm 31 of ‘the “angled”léver 327 to-urge- the angled’
leéver 32 downwardly:

In:the angular posifionof theshaft 26-shown:in Fig:'5;
the sprifg: 35 exerts-a force tending to move the crank 34
in a countercléckwise- direction about the-shaft 26. The
concavity--between the arms 31 and 33 permits the-link
to occupy a position in which the spring exerts-a-torque
in'this directiony- Furthermore; movement in such coun-
terclockwise: position is-liimitéd by engagement ‘of - the
shaft 26 with- the-apex-of the angled Tever-32;

Upon: slight" angular”movement -of ‘the shaft '26-i-a
clockwise - difection: from" thé-position shown-in Fig:"5;
thai force: exerted: by-ths spring-35 shifts-from one-side’
of the axis-of rotation of the shaft 26 to the other.” At~
cordingly, the linkage for the striker mechanism is tripped
upon+a slight angular'moverment of the shaft 26; and-the
striker-suddénly moves to-open- the circuit’ controller 25
The: position of the-crank ‘34*and:the:lever-3% after such
tripping “movement is-shown in-Figs: 4~ ‘and: 6.

When the shaft-26' is-tripped; a- wraparound ’brake
band ‘36 is' also operated:. The-band 36 is carried in. d
groove of ‘the collar 18; in' -which it may slip. . A’ crank
37(Fig: 6); carricdat the end of the trip shaft 26, moves
a-connecting link 38 upwardly when the shaft 26 is trlpped
The-link’ 38 rotateés a dog léver 39 ‘uPWardIy 0 interpose
 projection



40 formed integrally on the band 36. The dog lever 39
is pivoted on a bracket 41 mounted on the housing 13.
The dog lever 39 prevents rotation of the brake band 36,
and the band 36 wraps around the collar 18 and quickly
halts rotation 'of the winding shaft 12.

When the brake hand 36 is operated, the inertia of
the motor causes slippage between the motor shaft 15
and the friction wheel 9 of the transmission mechanism.

The winding shaft 12 is thus stopped simultaneously
with the opening of the motor circuit, and precise meas-
uring can be achieved by eliminating the inconstant ef-
fects of motor inertia and transmission friction.

The measuring device 24 includes a rotatable disc 42
(Figs. 1, 2 and 3). The disc 42, as shown most clearly
in Figs. 2 and 3, mounts an arcuately disposed leaf
spring 43, the free end of which is spaced from the rear
surface of the disc 42 and forms a projection engageable
with an arm 44 of the shaft 26 upon sufficient angular
movement of disc 42. The end edge of spring 43 then
engages the arm 44 to move the shaft 26 and trip the
crank 34 and lever 32 when the disc 42 moves clock-
wise to a definite angular position.

The leaf spring 43-is adjustably secured to the disc 42
by a bolt and elongate slot (Fig. 10) so that the angular
position of the spring 43 on the disc 42 may be accu-
rately adjusted.

The disc 42 is frictionally mounted on a shaft 45 that
is supported for rotation on the bracket 27 (Fig. 2). The
shaft 45 and the disc 42 frictionally coupled thereto are
driven-by a transmission that is operated directly in ac-
cordance with the amount of material 11 being wound.
After first positioning the disc 42 counterclockwise from
shaft tripping position and resetting the shaft 26 and the
trip device to the position of Fig, 5 to close the circuit
controller 25, the winding mechanism is started by throw-
ing the main switch 16. The mechanism then automati-
cally stops after passage of material in an amount directly
proportional to the initial setting of the frictionally
mounted disc 42. Calibrations 51 on the face of the
disc 42 cooperate with an indicator 52 secured to the
bracket 27, and permit the operator accurately to set
the mechanism. The tripping may be made to correspond
precisely to a zero indication by adjustment of the angu-
lar position of the leaf spring 43 on the disc 42.

The leaf spring 43 makes it possible to reset the mech-
anism in any desired sequence. If the shaft 26 and trip
mechanism are first reset by a reset lever 80 (Fig. 1),
the spring 43 may move in a resetting or counterclock-
wise direction, as viewed in Fig. 1, without disturbing the
shaft 26 from its reset position. In the event that the
leaf spring 43 engages the arm 44 in such movement, the
leaf spring 43 flexes toward the disc 42 until the end of
the leaf spring 43 clears the arm 44. The engagement
between the spring 43 and the arm 44 is ineffective to
move the arm 44 since the shaft is then in the limiting
‘position of Fig. 5.

A worm wheel 46 operated by a worm 47 is driven
through. suitable reduction gearing by a pulley 48 about
which the material 11 passes. The pulley 48 is rotatably
supported on a bracket 49 secured to the rear of the
bracket 27. Suitable guides 50 are provided for direct-
ing the material 11 about the pulley 48.- Accordingly,
the disc 42 rotates in proportion to the amount of mate.
rial 11 that is wound.

A friction connection between the disc 42 and shaft 45
makes it possible to set the disc and the projection 43
- without overcoming the torque of the reduction gearing.

For this purpose, apertured friction members 53 are
disposed on opposite sides of the disc 42. The shaf: 45
passes through an aperture in the disc 42 and through the
friction members 53. The friction members 53 are accom-
modated between washers 55. A cap nut 54, threadedly
accommodated on the shaft 45, engages the outer washer
to urge the assembly against a spacer sleeve 56 and lightly
compress resilient members 53 frictionally to hold the
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measuring disc 42 in place. A set screw 57 locks the cap
nut 54 in an adjusted position.

In the position shown in Fig. 2, the mechanism is being
operated, and the shaft 26 is in an angular position corre-
sponding to Fig. 5.

Upon rotation of the control disc 42 in a clockwise di-
rection, as viewed in Fig. 1, the projection 43 engages the
arm 44 to angularly move the shaft 26 and trip the mech-
anism,

A transverse mechanism is provided for appropriately
guiding the material onto the spool 10. The traverse
mechanism is shown most clearly in Figs. 7 and 8.

A traversing arm 58 comprises two parts 75 and 76 ad-
justably secured together to determine, within limits, an
effective combined length of the arm 58. The lower part
76 is rod-like and circular in section, and its upper end
is threadedly received in an aperture of a transverse flange
77 of the upper arm. A set screw 78 secures the parts
75 and 76 in an adjusted position.

The arm 58 is. mounted for angular movement about
an axis 78 spaced from and extending in a direction nor-
mal to the axis of the winding roller in order that a mov-
able portion of the arm 58 sweeps substantially axially of
the spool. A bracket 59 carried by the base 28 provides
a bearing for a bent end of the lower part 76 of the travers-
ing arm 58.

The upper part 75 of the traversing arm 58 terminates
in upwardly extending bifurcations 60. The material 11
between the winding spool 10 and the measuring pulley
48 is guided by the bifurcations 60. Adjustment of the
Iength of the traversing arm 58 properly locates the bifur-
cations with respect to the winding spool 10,

For reciprocating the traversing arm 58 about the axis
78, a linkage system is provided. A reciprocating lever
arm 61 is of two-part construction, the parts 79 and 80
being adjustably secured together to vary the effective
length of the reciprocating lever 61. For this purpose,
the lower part 80 is of circular cross section slidably
accommodated in an aperture of a transverse flange 81 of
the upper part 79. A set screw 82 secures the parts 79,
89 in an adjusted position.

The two-part reciprocating lever arm 61 is pivotally
mounted at its upper end on a bracket 62. The movable
end of the reciprocating lever arm 61 has a swivel socket
member 63 threadedly receiving one end of a connecting
link 64. The other end of the connecting link 64 is
pivotally connected to the traversing arm 58. For this
purpose, a nut 66, threadedly accommodated on the
threaded portion of rod 76, has a reduced cylindrical ex-
tension 83 mounting a relatively rotatable ring 84. A
snap ting 99 enters a groove in this extension, and pre-
vents relative longitudinal movement between the adjust-
ing nut 66 and the ring 84. The end of the connecting
link 64 passes with substantial clearance through aper-
ture 85 of the ring 84. The connecting link 64 carries an
abutment collar 65 abutting the ring.

A tension spring 67, secured at one end to the casing
13; engages ‘a bracket 68 carried by the traversing arm
58 to urge the entire linkage mechanism toward the right,
as viewed in Fig, 7, and in such direction as to maintain
the collar 65 and ring 84 in engagement. -

The reciprocating lever arm 61 is operated by a crown
cam 69 that is uniformly rotated by the transmission. The
crown cam 69 engages a cam follower roller 86 carried
by the upper part 79 of the reciprocating lever arm 61.
The cam follower roller 86 is maintained in engagement
with the crown cam 69 by the tension spring 67.

Upon rotation of the cam 69, the arm 61 and connect-
ing link 64 reciprocate to move the traverse arm 58 be-
tween definite angular positions indicated by dot-and-dash
lines in Fig. 7. These angular positions of the traversing
arm 58 are determined by the pitch of the crown cam
69 and the geometric relationships of the linkage sys-
tem.
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The sweep. or” amount of ‘angular ~movement “of ‘the
traversing arm_ 58! depends ‘upon the location along the
length of the traversing arm-58°at which connection is
effected with the connecting 1link'64. Adjustment of the
length of the sweep-of ‘the traversing arm 58-is effected
within substantial limits by moving the adjusting nut-66
longitudinally of the rod 76. Such adjustment shifts the
position of the ring 84 along the length of the traversing
arm"58; downward movement of ‘the nut66" increasing
the sweep for a given’ stroke of the connecting link' 64.
The nut 66-can be rotated despite~the continucus con-
nection  between the traversing arm 58 and the link 64
by virtue-‘'of ‘the fact that the collar 84 ‘effecting; the con-
nection’ need ‘not ‘rotate with the nut 66, but it is never-
theless moved longitudinally  therewith:

Adjustment of ‘the sweep' of the traversing arm' can also
be accomplished by changing the stroke of the connecting
link 64. This is accomplished by adjusting the length of
the two-part reciprocable léver 61. Increasing thie length
of the reciprocable lever 61:increases the- stroke of the
connecting link 64 to increase the sweep-of the traversing
arm 58:

A substantial range of angular movement of the-travers-
ing arm can'be accomplished by adjustment both: of the nut
66.and the two-part reciprocating lever 61.

In order to center the-sweep: of the traverse arme 58
with respectto the spool 10, the -operating length of the
connecting link 64 is varied.. Thus,. for instance, if the
collar 65 carried by the connecting: link 64 is moved
to the right, the central position of -the traversing arm-is
moved toward the right along the length of the spool 19.
The threaded connection between the connecting link
64 and the reciprocating lever arm 61 permits such ad-
justment. Such adjustment is accomplished by manipu-
lating a knurled knob 71 formed at the left-hand end
of the connecting link 61, as viewed in Fig. 7.

As shown most clearly in Fig. 9, the shaft 12, the bi-
furcations 16 and 17, and the collar 18 may receive a card
160 in place of a spool 10. The card 100 is inserted
between the bifurcations 16 and 17 and into a diametrically
extending slot 101 of the collar 18. The clamp 21
moves the bifurcations 16 and 17 together to-engage the
card 100 and properly maintain the latter in position on the
shaft 12.

The inventor claims:

1. In a winding mechanism: a rotary structure provided
with an element upon which the material is wound; an
electric motor; a transmission mechanism between the
motor and the siructure including a friction drive capable
of slipping when the rotary structure is restrained; a brake
for restraining the rotary structure; a circuit controller for
the motor; means responsive to the winding of a definite
measure of the material on the element for operating the
circuit controller to deenergize the motor; and means op-
erating substantially simultaneously with the operation of
the circuit controller for applying the brake for causing
slippage of the transmission mechanism.

2. In a winding mechanism: a rotary structure for
winding material; a motor; a frictional coupling between
the motor and the rotary structure and capable of slipping
when the rotary structure is restrained; a brake for the
rotary structure; a movable measuring element; means
effecting a transmission between said material and said
element for moving said measuring element; a circuit-con-
troller -for the motor; a mechanism for operating said
brake; and means for simultaneously operating said mech-
anism and said circuit controller upon a predetermined
movement of said measuring element.

3. In rotary apparatus: a rotary. structure; a motor; a
friction coupling between the motor and the rotary struc-
ture;. a -wrap-around brake band loosely mounted upon
said rotary structure and rotated thereby; a projection
cariied by the brake band at one end thereof and describ-
ing a circular path of movement; a member movable into
and out of the path of ‘movement of said projection; a
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trip-mechanism-for moving said movable member; and an
actuator member movable in response to- the “existence
of a condition for tripping the trip- mechanism.

4. Tir rotary apparatus: ‘a rotary structure; a motor; a
friction coupling between the motor and the rotary struc-
ure; a wrap-around brake band loosely: mounted  upon
said ‘rotary structure and rotated thereby; a. projection
carried by the brake band at one end thereof 'and ‘de-
scribing a circular path of movement; a member movable
into and out of the path of movement of said projection; a
circuit controller- for the: motor; a trip mechanism for
moving, said movable member and for operating said ‘cir-
cuit controller; and an actuator member movable in re-
sponse to the existence of ‘a condition for tripping the trip
mechanism: .

5. In'a measuring' device: a rotatable shaft; a pldte;
means frictionally. coupling said plate to said shaft for ro-
tation . therewith; said. plate having indicating -markings
thereon; means for rotating said shaft; including a pulley;
means. for ‘guiding flexible material about said pulley; a
trip mechanism for operating a control device, and includ-
ing an angularly movable arm; and a léaf spring .secured
to. the plate and having a free end extending away from
the plate when said ‘spring:is unflexed; said arm being
in‘ the path of movement of said free end of said ‘spring
and moved thereby when said plate and spring move to a
definite angular position. ‘

6. In a measuring device:  a_rotatable shaft; a plate;
means frictionally coupling said plate to said shaft for ro-
tation therewith; said plate having indicating markings
thereon; means for rotating said shaft, including a pulley;
means for guiding flexible material about said pulley; a trip
mechanism for operating a control device, and including
an angularly movable arm; a leaf spring; and means ad-
justably securing said leaf spring to said plate for limited
angular movement thereon, said leaf spring having a free
end extending away from the plate when said spring is un-
flexed; said arm being in ‘the path of movement of said
free end of said spring and moved thereby when said
plate and spring move to a definite angular position. '

7. In a winding mechanism: a rotary structure for wind-
ing material; a measuring element movable in accordance
with ‘the amount of material being wound; a controller
for the rotary structure; a trip mechanism for operating
the controller, comprising: an angularly positionable shaft,
a crank carried by the shaft; a link having arms extending
on one side of the link to define a concavity between the
arms, means pivotally connecting one arm to the crank, a
tension spring connected to the other arm and urging
the link in one direction away from said shaft, an operat-
ing arm carried by said shaft; a connection between said
link and said controller; and means carried by said meas-
uring element for moving said. operating arm when said
measuring element is in one position. :

8. In'a winding mechanism: arotary structure for wind-
ing material; a motor for rotating said structure; a fric-
tion coupling between said motor and said rotary structure;
a-wrap-around brake band loosely carried by said rotary
siructure for rotation therewith, said band having a pro-
jection at one end thereof; a circuit for the motor, includ-
ing a circuit controller; a measuring device movable in
accordance with the length of material wound upon said
structure; an angularly positionable shaft; a crank car-
ried by the shaft; a link having arms defining a comcavity
between them; means pivotally connecting one -arm  to
the crank; a tension spring connected to the other arm and
urging ‘said link in one direction away from said shaft;
said link engaging said shaft and defining a. limiting angu-
lar position of said shaft in which said spring biases said
shaft in said limiting position; an operatng arm carried
by the shaft for moving said shaft away from said limiting
position and toward a position in which said spring urges
said ‘shaft away from said limiting position; means car-
ried by the measuring device for moving the arm when said
device reaches a -definite position; a dogging projection
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engageable with the projection for causing the band to
grasp the rotary structure means carried by the shaft for
moving said dogging projection when said shaft is moved
away from said limiting position; and means operating said
circuit controller when said shaft is moved away from said
angular position.

9. In a winding mechanism: a rotary structure for wind-
ing material; a measuring element movable in accord-
ance with the amount of material being wound; a con-
troller for the rotary structure; a trip mechanism for
operating the controller, comprising: an angularly posi-
tionable shaft; means determining one limited angular
position of the shaft; a spring connected eccentrically to
the shaft to provide alternate stable positions of the shaft
and an intermediate unstable central position, one stable
position corresponding to said limited position; an op-
erating arm carried by the shaft; means operated upon
movement of the shaft away from said limited position
and beyond said central position for operating said con-
troller; and a lost motion connection between said meas-
uring element and said operating arm for moving the
shaft away from said one limited position upon a pre-
determined movement of said element.

10. In a winding mechanism: a rotary structure for
winding material; a motor for rotating said structure; a
friction coupling between said motor and said rotary
structure; a wrap-around brake band loosely carried by
said rotary structure for rotation therewith, said band
having a projection at one end thereof; a circuit for the
motor, including a circuit controller; a measuring device
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movable in accordance with the length of material wound
upon said structure; an angularly positionable shaft;
means determining one limited angular position of the
shaft; a spring connected eccentrically to the shaft to pro-
vide alternate stable positions thereof and an intermediate
unstable central position, one stable position corresponding
to said one limited position; an operating arm carried by
the shaft; means operated upon movement of the shaft
away from said limited position and beyond said central
positicn for operating said controller; a dogging projection
cooperable with said band projection; means operated
upon movement of said shaft away from said limited posi-
tion for moving said dogging projection into dogging posi-
tion; and a lost motion connection between said measur-
ing device and said operating arm for moving said shaft
away from said one limited position upon a predetermined
movement of said device.
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