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This invention relates to unwinding and count-
ing apparatus and more particularly to apparatus
for unwinding a toroidal ecoil to determine the
number of turns of strand of the coil.

In the usual apparatus for winding toroidal
colls, there is a variable relationship between
the number of rotations of the shuttle and the
number of turns of strand wound on the coils of
various sizes, and therefore it is difficult or
impracticable to attach to the winding machine
a counting mechanism for indicating the num-
ber of turns of strand wound on the core of a
finished coil,

An object of this invention is to provide an
effective and efficient apparatus for determining
the number of turns of strand in s toroidal coil.

In accordance with one embodiment of the
invention, there is provided an apparatus for
unwinding the strand of a toroidal coil from the
core and counting the number of turns thereon
in which a coil is supported in interlinked rela-
tion with a rotatable shuttle, The shuttle com-
prises a rotatable unwinding ring for unwinding
one turn of strand from the coil for each rotation
of the ring and a spool ring upon” which the
unwound portion of the strand is accumulated,
Means are provided for retarding the rotation
of the spool ring relative to the unwinding ring
to take up the strand as it is unwound from the
coil and a counter is connected to the shuttle to
indicate the number of rotations required to
unwingd the strand.

Other objects and advantages of this invention
will be apparent from the following detailed de-
seription taken in conjunction with the follow-
ing drawings showing a preferred embodiment
of the invention, in which
. Fig. 1is a side view of the machine with parts
broken away and parts shown in section ;

Fig. 2 i1s a vertical section taken on the line
2—2 of Fig. 1. )

Fig. 3 is a fragmentary plan section taken on
the line 3—3 of Fig. 1;

Fig. 4 is a fragmentary plan view of the portion
of the machine indicated by the line 4—4 on
Fig. 1;

Fig. 5 is an enlarged fragmentary view of the
shuttle and associated parts, showing the coil
in section therein; :

PFig. 6 is an enlarged view in perspective of a
portion of the shuttle; and

Fig. 7 is a fragmentary sectional view showing
the hook attached to the spool ring for receiving
one end of the strand.
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Before being used, the toroidal coils are indi- 55

2 .

vidually enclosed in a housing and encased in
rubbef or otherwise processed. Itis essential that
the coils meet the standards specified including
that of the number of turns of wire thereon. Itis
impossible with the standard toroidal coil wind-
ing machine to count the number of turns since
the shuttle does not make the same number of
revolutions as the number of turns of wire ap-~
plied. It is necessary, therefore, to select one
or more toroidal coils from each batch of coils
of different sizes for testing and unwind the test
coils to determine the number of turns thereon
before further processing the remainder of the
coils. The present apparatus is designed to ac-
complish the unwinding and counting of the turns
of the wire on the coil.

Referring to the drawings, especially Figs.
1 and 5, a toroidal coil {0 comprising a core {4
and a strand i2 wound thereon is shown inter-
linked with a shuttle 15, and is held in place by a
coil support or clamp i6. The toroidal coil 10
may have a double winding thereon with each
winding occupying one half of the coil and sepa-
rated from the other by spacers as illustrated in
Fig. 3.

The support or clamp 18§ comprises a fixed jaw
{1, upon which a movable jaw 18 is pivotally
mounted, as at 18. A thumb screw 20 engages a
threaded aperture in the jaw 18 and abuts against
the jaw {1 for moving the jaw (8 about the pivot
19 to securely hold the coil 10 in place as shown in
Fig. 1. The jaw {7 has g depending leg 23 ad-
Jjustably clamped to the vertical portion of an
L-shaped supporting member 24 by a thumb screw
25. A stud 26 projects from the horizontal por-
tion of the supporting member 24 and is secured
to the inner race of a ball bearing 27, the outer
race of which is secured to an adjustable support-
ing plate 28. The plate 28, movable toward and
away from the shuttle, rests on a base 30 of the
apparatus and is held in adjusted position be-
tween guide rails 81 by a thumb screw 32, the
shank of which passes through a slot in the plate
28 and engages a threaded aperture in the base.
With this construction, a toroidal coil within a
certain size range may be firmly clamped in
coaxial alighment with the axis of rotation of the
support 16 50 as to freely oscillate about this axis
and may be adjusted horizontally to and from
the shuttle and vertically relative thereto s¢ as
to align the coil properly relaiive to the shuttle
15.

A pair of spaced frame members or plates 35
and 36 are secured to the base 30 and are spaced
apart by and secured to spacing rods 37—31 and
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$8—38 and form a frame for supporting the
shuttle {6 and other mechanism later to be de-
scribed. The frame member 36 is made in two
sections and comprises a fixed section or plate
40 and a movable section or plate 41 attached
thereto by a hinge 42. The section &1 is adapted
to swing about the hinge 42 to an open position
to render the shuttle accessible and is locked
in the closed position against shoulders on rods
38 by thumb nuts 44 engaging reduced threaded
ends 45 of the rods 38 projecting through aper-
tures in the section &l1. ’

The shuttle 15 is rotatably mounted and ig
supported on its inner periphery by a pair of
rollers #6 and 41 and a gear 48 and on its outer
periphery by adjustable rollers 50, 5i and 52. The
rollers 50 and 51 are carried by equalizing plates
54, which are pivoted at one end of the lever B5.
The lever 86 is plvoted at B8 to the frame member
40 and is adjustably secured thereto by a locking
screw 51, the shank of which passes through a
slot in the frame 40. The roller 52 is carried by
one end of a lever 58, which is pivoted at 59 to
the frame 40 and locked in adjusted position by
a locking screw 60. The rollers 46 and 41 (Fig. 2)
are rotatably mounted on posts 62 and 63 car-
ried by the frame plate 35 and are provided with
enlarged portions forming shoulders 64 and 65
for engaging one side of the shuttle for prevent-
ing lateral displacement thereof in one direc-
tion. Rollers 671 and 68, in axial alignment with
the rollers 46 and 41 mounted on the movable
frame member 41 are provided with flat radial
surfaces 10 and 11 for engaging the other side of
the shuttle 15 to prevent lateral displacement
thereof in the other direction.

The shuttle 15 (Fig. 6) comprises an unwind-
ing member or ring 18 and a spool ring or take
up member 16, The unwinding ring 15 is L-
shaped In cross-section, the axially extending
portion of which forms an internal ring gear 11
and provides a seat 18 for the spool ring 76. The
ring gear 11 meshes with the gear 48 and en-
gages the rollers 46 and 41. The radially extend-
ing wall portion 19 of the unwinding ring is in-
creased in thickness to form an annular rail 86,
which engages the surfaces 10 and 1f of the
rollers 87 and 68. At its outer edge, the unwind-
ing ring 15 is provided with a flange 82, which
overlies a portion of the spool ring 18 and which
forms an annular bearing surface for engage-
ment with the supporting rollers 50, 51 and 52.
The unwinding ring 15 is provided with a strand
guide or eyelet 83 in the form of an aperture
passing radially through the rail member 80 and
a groove 84 formed in the flange 82 and the wall
79. The spool ring 18, comprising a cylindrical
base 86 and spaced flanges 87 and 88, is rotatably
mounted on the seat 18 of the unwinding ring 15
and gbuts against the wall 19 thereof. The spool
ring 16 is frictionally driven by and normally ro-
tates with the unwinding ring 75. The rings 15
and 76 are slitted transversely at 90 and 91

(Fig. 4) to form a joint in each ring so that when.

the joints are gligned side by side, they may be
separated and a portion of the shuttle deflected
laterally to permit the interlinking of the coil 10
therewith.

The coil gear 48, which meshes with the ring
gear 11 of the shuttle, is secured to a shaft 92
journalled in a bearing 93, which is carried by
the frame member 35. The shaft 32 has secured
to it another gear 84, which meshes with a gear
88 fastened to a drive shaft 96. The drive shaft
96 is journalled in bearings 97 and 98 of the
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4
frame members 36 and 38 and is provided with
a square end portion 91 to receive a crank 98
thereon. The crank 98 is provided with a han-
dle 99, which may be engaged by the operator to
rotate the shuttle. The ratio of the drive is such
that one complete turn of the crank will impart
one complete revolution to the unwinding ring 15.

A rotation counter 100 is connected to one end
of the drive shaft 96 and is supported on a
bracket 1081 fixed to the frame 36. The counter
i00 will register the number of rotations of the
drive shaft 96 and of the unwinding ring 15,

The spool ring 16, in order to take up the un-
wound strand, has to move relative to the un-
winding ring 15, and, to accomplish this, there
is provided means for retarding its movement
relative to the unwinding ring during a portion
of each cycle of rotation of the unwinding ring
15. A brake shoe (03 (Fig, 2) is secured to a
flexible aym 104 attached to a lever 105. The
lever 105 is pivoted at 106 to a bracket 107 hav-
ing arms 108—108 secured to the frame member
35. The brake shoe (03 is adapted to be moved
into engagement with the flange 81 of the spool
ving and press it against a backing member 110
secured to the bracket (07 and grip the flange 81
to effect a braking or retarding action of the
spool ring 16. The free end of the lever 106 is
connected to one end of a link {1{, the other
end of which is connected to a lever {12, The
lever |12 is pivoted at |13 to the frame 36 and has
its free end engaging a cam |14 mounted on the
drive shaft 96. The cam (14 will actuate the
lever 112 to apply the brake during approximate-
ly 100° of rotation of the shuttle. A spring 1§
(Fig. 2) is connected at one end to the frame
member 35 and at the other end to the link i
to effect the release of the brake.

A disc 117 is mounted within the shuttle 15, as
shown in Figs. 5 and 2, and is carried by posts 18
fixed to the frame 35. The disc 117 overlies and
is positioned adjacent the drive gear 48 and is
cut away to provide clearance for the rollers 48
and 47 and for the toroidal coils 10. The face
of the disc is in alignment with the end face
of the rollers 46 and 4T and forms a wall for
guiding the strand 12 as it is unwound by the
strand guide 83 during the rotation of the shuttle
15. The surfaces 10 and T1 of the rollers 67 and
68 are spaced from the end faces of the rollers
46 and 47 to provide a space through which the
strand 12 passes as it is belng unwound (see Fig.
2). Flexible strand engaging members 120 and
121 mounted on the frame member 41 engage the
disc 111 for the purpose of retarding and guiding
the strand 12 during the unwinding operation.
Guide members 122 and 123 (Figs. 3 and 5) are
provided for guiding the strand into the space
between the rollers 47 gnd 68, :

After the strand i1 has been unwound from
the core If and wound upon the spool ring T8
of the shuttle, it subsequently has to-be unwound
therefrom and for this purpose a shuttle unwind-
ing mechanism is provided. The shuttle unwind-
ing mechanism comprises a tapering drum 125
(Fig. 2) fixed to a shaft 126 rotatably mounted
in bearings (21 and 128 carried by the frame
member 35 and an auxiliary frame member (30.
Also secured to the shaft 1268 is a gear 131 mesh-
ing with a drive gear 132 secured to a shaft 133
rotatably mounted in the frame members 35
and 36. The shaft (33 is provided with a squared
end 134, which may receive the crank 98 for
turning the shaft 133 and rotating the drum 28.
The drum (25 is provided with a removable disc
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138, which is secured in place by a thumb nut 138
sngaging the reduced threaded end of the shaft
{28,

In the operé.tion of the apparatus the thumb

nuts 44 are loosened and the frame member 41
is moved slightly away from the shuttle. The
shuttle 18, after the joints in the winding ring
18 and the spool ring 78 have been aligned, is
opened and deflected laterally and a toroidal coil
10 is interlinked therewith. The shuttle is closed
and the frame member 41 is moved to its closed
position and locked in place by means of the
thumb nuts 44. The coil {0 is clamped in the
support (8 so that its axis is aligned with the
axis of the ball bearing 2T and the support 16
is adjusted to properly align the coil 10 with the
shuttle, as shown in Figs. 1, 3 and 5. The toroi-
dal coil 10 is adjusted vertically with respect to
- the shuttle {8 so that it occupies a horizontal
position at the level of the axis of the shuttle
and is horizontally adjusted so that the unwind-
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" ing ring passing through the opening of the coil

is eccentric thereto and is positioned close to that
half of the eoil being unwound (see Fig. 3). Sev-
eral turns of the strand are unwound manually

, 6 -

ing the thumb nut {36 and the disc 138. The to-
roidal coil 18 may be released from the clamping
jaws 16 and turned 180° and reclamped in position
with the clamp 18 engaging the core I and the
second half of the coil may be unwound in the
same manner as the first half was unwound.
When the unwinding operation is completed, the
frame 41 may be moved slightly away from the
shuttle, the clamp 16 may be released, the shuttle
15 may be opened and the core i1 removed.

What is claimed is: '

1. In an apparatus for determining the num-
ber of turns of strand wound on a core, means
encircling the core for unwinding one turn of
strand for each revolution of said means, and g
takeup means for said unwound strand also en-
circling said core and movable in the same di-
rection but at a slower speed than sald unwind-
ing means. ‘

2. In an apparatus for determining the number
of turns of sirand wound on a core, a shuttle en-
circling said core, said shuttle having an un-
wipding member for unwinding one turn of

" strand for each revolution of said member and

25

from the coil.and the end thereof is threaded

through the strand guide 83 and passed
through the groove 84 and looped over a hook
140 fixed to the spool ring 16 (Fig. 7). The
operator may then turn the crank 98 and ro-

tate the shuttle 16 to unwind the strand from-

the coil, which operation is continued until
the strand 12 is completely unwound from the
core 1} of the coil and the number of ro-
tations of the shuttle registered on the indica-
tor 100 is noted. The strand 12, as it is being
- unwound from the core i, exerts a pull on the
coil which moves the coil 10 and the coil support
16 about their common axis so that that por-
tlon of the coil 10 being unwound is close to the
unwinding ring and the loop being unwound is
in the plane of the unwinding ring. The strand
guide 83, as it passes through the .coil 16, will
unwind one loop therefrom and carry it down
through the guide members 122 and 123 and
between the rollers 47 and 68 around to the posi-
tion shown in full lines in Fig. 5, at which time
the slack has been taken up and the strand 2
is taut. The application of the brake 103 begins
at this point in the cycle and continues until the
strand guide 83 has moved the strand 12 to the
dotted line position shown In Fig. 5 or for ap-
proximately 100°, during which time the spool
ring is retarded in its movement and the un-
winding ring 15 advances relative thereto. This
movement of the unwinding ring 75 relative to
the spool ring 16 winds or guides a portion of the
strand 12 onto the spool ring, the amount being
substantially the same as the length of the loop
of strand unwound from the coil 10. In effect the
spool ring 16 while it is being retarded moves
backward relative to the unwinding ring 15 and
pulls the strand 12 through the eyelet 83 and over
the guide groove 84 onto itself. - After the brake
is released, the spool ring and the winding ring
of the shuttle {5 rotate together and carry the
strand between guide members 120 and 121,
which help to position the strand as shown at
124 in Fig. 5 to facilitate its passage through
the coil 0. .,

Upon completion of the unwinding operation,
and recording the reading of the rotation indi-
cator 100, the strand may be unwound from the
spbool ring 76 and wound upon the drum 125, after
which it may be removed therefrom by remov-
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takeup means concentric with said member and
movable in the same direction but at a slower

. speed than said member to take up sald unwound

strand.

3. In an apparatus for determining the num-
ber of turns of strand wound on a core, means
encircling said core for unwinding one turn of
strand for each revolution of said means, a takeup
means alse encircling said core concentric with
and movable in the same direction as said un-
winding means to take up said unwound strand,
and means for rotating said unwinding means
at one speed and the takeup meaus at a slower
speed.

4. In an apparatus for determining the num-
ber of turns of strand wound on a core, a shut-
tle encircling said core, said shuttle having an
unwinding member for unwinding one turn of
strand for each revolution of said member and
takeup means carried by and normally rotatable
with sald unwinding member, means for driving
sald shuttle, and means for periodically effecting
a relative movement between said unwinding
member and said takeup member during the ro-
tation of said shuttle to take up said unwound
strand.

5. In an apparatus for determining the num-
ber of turns of strand wound on a core, & shut-
tle encircling said core, said shuttle having an
unwinding member for unwinding one turn of
strand for each revolution of said unwinding
member and a takeup member frictionally driven
by and rotatable with said unwinding member,
means for driving said shuttle, and means for
periodically retarding the movement of said take-
up means during the rotation of said shuttle to
take up said unwound strand.

6. In an apparatus for determining the num-
ber of turns of strand wound on a core, a shuttle
encircling said core, said shuttle having an un-
winding member for unwinding one turn of
strand for each revolution of said unwinding
member and a takeup member frictionally driven
by and rotatable with said unwinding member,
means for driving said shuttle, and means for
retarding the movement of said takeup member
during a part of each revolution of said unwind-
ing member to take up said unwound strand.

7. In an apparatus for determining the num-
ber of turns of strand wound on a core, means
for supporting a core, a rotatable unwinding
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- ‘member encircling said core for unwinding one
‘turn of strand for each revolution of said un-
winding member, a takeup member concentric
with said unwinding member also encircling said

core and movable in the same direction as sald .

unwinding member, and means for driving sald
unwinding ring for unwinding the strand and for
driving said takeup ring a relatively fewer num-
ber of rotations than said unwinding ring to
take up said unwound strand.

8. In an apparatus for determining the num-
ber of turns of strand wound on a core of a
coil, means for supporting a coil, a rotatable shut-
tle encireling said coil and having an unwind-
ing ring for unwinding one turn of strand for
each rotation of said unwinding ring and a take-
up ring rotatable with said unwinding ring for
taking up the unwound strand, driving means
for rotating said shuttle, and means for effect-
ing relative movement between said takeup ring

and said unwinding ring during the rotation of

said shuttle to take up said unwound strand.

9. In an apparatus for determining the num-
ber of turns of strand wound on a core of a
toroidal coil, means for supporting a coil to freely
osclllate about its axls, a rotatable shuttie ec-
centrically interlinked with sald coil, said shut-
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tle having an unwinding ring for unwinding one
turn of strand from the coll for each revolution
of the unwinding ring and a takeup ring carried
by and rotatable with said unwinding ring, driv-
ing means for rotating said shuttle, and means
for retarding said takeup ring during a portion
of each rotation of said unwinding ring to take
up the unwound strand.

10. In an apparatus for determining the num-
ber of turns of strand wound on a toroidal core,
means encircling the core for unwinding one turn
of strand for each revolution of said means, a
takeup means for said unwound strand also en-
circling said core, means for supporting said core
to freely oscillate about its axis, and means for
adjusting sald supporting means to position said
core eccentrically to the portion of the shuttle
passing therethrough,

RUDOLPH Q. WERTH.
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