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‘15 C‘laims.

This invention relates to filament winding ap-
paratus and more particularly to an apparatus
for winding a fillament comprising a double-
wound helix, all spirals ‘of which extend in the

. same direction.

It is an object of the present invention to pro-,
vide a simple apparatus for expeditmusly wind-

- ing fillaments.’

In accordance with one embodiment of the
invention, a supply spool and associated filament
guiding means are pivotally mounted on the end
of a reciprocable rod adapted to be reciprocated
by a cam drum and to support the supply and

filament guiding mechanism adjacent a mandrel .
rotated in ‘time relation to the reeciprocation of

the supply and guiding mechanisms, whereby a
filament may be wound to form a spiral or helix
on the mandrel extending in one direction and
when the free énd of the mandrel is adjacent
. the filament guiding means, the guiding means

may be moved around the end of the mandrel

to place the wire in g slot formed in the end of

the mandrel whereby rotation of the mandrel

in the opposite direction and movement of the
supply .in the opposite direction will interlay a
helix or spiral spiralled in the same direction
_as that previously applied on the mandrel.

A complete understanding of the invention
may be had by reference to the following de-~

tailed description when considered in conjunc-.

tion with the accompanying drawings, wherein
Fig. 1 is a frong elevational view of an appa-
ratus embodying the features of-the invention,
part of the apparatus being broken away to show
the details of a chuck for holding the mandrel;
" Pig. 2is a plan view of the apparatus shown in
Fig. 1;
Fig. 3 is a detail view in perspective on a large

" scale of a mandrel suitable for use in an appa-.

ratus, part of the mandrel being broken away
to conserve space;

.Fig., 4 is a transverse vertical sectional view
taken substantially along the line 4—4 of Fig. 1
in the direction of the arrows; ° ,

Fig. 5 1s a fragmentary plan section taken sub-
stantially along the line 5—5 of Fig. 1 in the
direction of the arrows; '

Fig. 6 is a developed view on a relatively small
scale of the cam used in the apparatus for ad-
vancing and retracting the filament supply and
guiding mechanism
. .Pig. 7 is an end elevation view showing etails
" of the filament gulding and supply mec s
Fig. 8 is an enlarged detail view showing the
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‘spring 26 bears, -

filament applied to the mandrel at the beglnnins
of the winding of the first helix; .
. Fig. 9 is a side elevational view of the mandrel

shown in Fig. 8 and showing the first helix com-
pletely wound on a mandrel and illustrating di-
agrammatically the path of the ﬁlament guiding -
means; .

Fig. 10 is a view similar to Fig. 9 showing the
filament completely wound on the mandrel and
tied thereon;

Pig. 11 is an enlarged fragmentary detail view
of a means provided for holding the filament
against the mandrel while the fllament guiding
means is pivoted around the end of the mandrel;
and

Fig. 12 is a sectional view taken substantially
along the line (2—{2 of Fig. 10 in the direction
of the arrows.

The apparatus illustrated in the drawings is
designed to wind the filament in a manner fl-
lustrated graphically in Figs. 8, 9-and 10 and
comprises.a main U-shaped frame member {8,
which may be positioned on a suitable bench or

-table 16 and which supports all of the operating

parts of the apparatus.” Journalled in the up-
wardly extending arms of the main frame mems=
ber 15 is a shaft 17, which extends outwardly
through a disc {8 mounted on the left face of
the left leg (Fig. 2) of the member (8. At its
left end, the shaft 17 has a hand wheel 18, suit-
ably keyed to it and the hand wheel 8 in turn has
2 plunger manipulating handle 20 mounted upon
The handle 20 is provided with an irregu-
larly shaped shank 2i, as shown miost clearly
in Fig. 1, the right end of which is adapted to
enter any one of three apertures 22, 23 or 24
formed in the disc 18. ‘The shank 21 of the
handle 20 has a shoulder 25 formed on it against
which the right end (Fig. 1) of a compression
The. left end of the compres-
sion spring 26 is seated against an annular col-
lar 27 suitably attached in a projection 28 on the
hand wheel 19. The spring 26 bearing against
the collar 27 will thus urge the shank 21 of the
handle 20 to enter the apertures 22, 23 or 24
when it moves into alignment with them. The
shaft 17 has a cam drum 28 fixed to it, on the
left face of which (Figs. 1 and 2) there is mounted
a gear 30, which, in turn, meshes with gear teeth
31 cut into a chuck supporting shaft 32 suitably
journalled in the upright legs of the main frame
member 5. .

The chuck supporting shaft has & spring type

-chuck 33 of any 'suitable construction mounted

on its right end (Fgs. 1 and 2). The chuck in-




2

cludes a slidable collar 88, which may be ad-
‘vanced to the right or retracted to the left (Figs.
1 and 2) to actuate chuck jaws 35—35 for grip-
ping a mandrel 38§ between them. The collar
34 is adapted to receive a forked member 31
mounted upon a slidable rod 38, which is adapted
* to be slidably supported in the main frame mem-
“ber 15. The rod 38 may be actuated by a handle
39, which is pivotally connected thereto by means
of a pivot pin 40 and which is oscillatable about
a pin 41 on the end of a fixed rod 42. The rod
42 is fixed to the right hand upright of the
U-shaped member {5 by means of g pin or set
screw 43, : :
From the foregoing, it is believed to be apparent
- that when the hand wheel {9 is rotated, rotation
will be imparted to the shaft 32 through the
action of the gear 30 and teeth 31 simultaneously
with the rotation of the cam drum 28. The cam
drum 29 is provided with a cam groove 44, the
shape of which is most clearly illustrated in the
developed view of the cam shown in Fig. 6. Ex-
tending into the cam groove 44 is a cam pin 48,
which is mounted upon a sloping surface of a

block 46 suitably fixed to a slide 47 slidably

mounted in both legs of the main frame member
15. The main frame member {5 is provided with
a transversely extending flange 60, on the up-

per surface of which there is pivoted a manually:

operable lever 61 having a handle 62 (Figs. 1
"~ and 4). The lever 61 extends through a slot 63
in the block 46 and is normally urged against
the left edge of the slot (Fig. 1) by a compression
spring 64 seated in a socket 65 formed in the
block 46 and bearing against the right edge of

- the lever 61.

Mounted upon the right end (Figs. 1, 2 and 5)
of the slide 47 is a supply and guide supporting
block €6, on which there is pivoted a bracket 67.
The bracket 67 includes a flat disc-like member
68, having extending upwardly therefrom a ver-
tical portion 69, which is formed integrally with
a horizontally extending portion 70.  The hori-
- zontally extending portion 70 extends over the
top of the block 66 and cooperates with the disc-
like portion 68 to receive a tube .11, which serves
as & pivot pin for pivoting the bracket 87 on the
end of the block 68, the block 66’ being provided
with an aperture 12 extending through it for re-
ceiving the shank of the sleeve.or tube 71. The
disc-like member ‘68.is provided with a pair of
indentations 13, into which a stop pin 14, freely
slidable in an aperture 15 in the block 66, may

be urged by a spring 16, one end of which bears -
against the stop pin 74 and tlie other end of which:

bedrs against a plug 17 fixed in the aperture 78.
- In this manrer, the bracket 61 may be locked
either in the position shown in-full lines. (Fig. 5)
or in the position shown in dotted lines in this
figure. - :

Pivotally secured to the underside of the disc-
like member 68 is a support bracket 85, which, as
shown most clearly in- Figs. 1'and 7, has a reel
supporting shaft 86 attached toit. The shaft 86

"' ig threaded at its right end (Fig. 1) to receive

a reel retaining member 87 and this end of the
shaft terminates in a shoulder portion 88 adapted
to bear against a guide supporting plate 89 inter-

posed ‘between the ‘shoulder 88 and the right
hand face of the bracket 85. The left end of the

shaft 86 is also provided to-receive a lock nut
assembly 9¢, which may be utilized fo attach the
shaft to the bracket 85 and also“to adjust the

frictional engagement of the guide supporting
plate 89 with the face of the bracket 85. A
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handle 91 is fixed in the threaded left end of the
shaft 86 to facilitate manipulation of the reel

_retaining member 87 and the lock nut assembly

90. The rotated position of the guide supporting
plate 89 with respect to the bracket 85 may be ad-
justed by oscillating the plate 89 with respect to
the bracket and the plate may then be fixed in
any selected position by means of & wing nut as-:
sembly 92, which is adjustable along a slot 93
formed in the bracket 85. ' Fixed to the guide sup-
porting plate 89 is a guide block 24 (Pigs. 5 and
7> which carries a guide nozzle 85 at its upper
end and the relative position of which with re-
spect to the mandrel 36 may be accurately regu-
lated by means of a set screw 98, which is thread-
ed in the block 94 and has its end engaging the
vertical portion 69 of the bracket 81. In addi-
tion to supporting the guide nozzle 95, the guide
block 84 has a braking bell crank lever 87 pivoted
on it and normally urged by a spring-pressed
plunger 98 to force a strand of fllament wire 99
against the upper surface of the block 84. The
plunger 98 is urged against the vertically extend-
ing leg of the bell crank lever 97 by & spring (08

5 held in an aperture {01 by a8 thumb nut 102. The

guide block 84 alsc supports a guide sheave or
roller 103, which serves to guide the filament wire
98 from a reel {04 mounted on the shaft 88 in
its passage to the guide nozzle 95. .
In addition to serving as a pivot for the bracket
67 on the guide supporting block 66, the tube T{
serves -as & positioning element to position a
holding ‘member 105 directly below the end of
the mandrel 36 when the guide supporting block
68 is in its extreme right hand position, as seen
in Figs. 1 and 2. The holding member 105 is
loosely mounted in-the tube 71 and is provided

" with a handle 106, whereby it may be manually
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moved upwardly to engage the winding filament
on a mandrel in the operation of the apparatus.
Further details of construction, particularly of
the mandrel 36, will be described in the follow-
ing brief description of the method of operation
of the apparatus. .

The left end of the mandrel, as viewed in Figs.
1,2, 3, 8,9 and 10, is semi-circular in cross sec-
tion, as.shown at {10, whereby it may be more
readily locked in the chuck jaws 85, - Adjacent the.

-semi-circular portion of the mandrel, a straight

round portion 111 js provided which terminates
in & shoulder {12. ‘The shoulder {12 is provided
with two sets of grooves {18 and 114 on opposite
sides of it, into which the filament wire 99 may
be set in the.fixing of the filament wire on the
mandrel at the beginning and end of a winding

“operation. At the start of the operation of the

apparatus, slide 47 will be in its lefthand position
opposite to- that shown in Figs. 1 and 2 and
the guide supporting plate 89 may be in the po-
sition opposite to that shown in Fig. 7, that is,

‘it may be moved to a position where the nozzle

96 is carried away from the mandrel 38, The

_ bracket 87, however, will be ofi the same side of

65

the mandrel .
this time, e i in.the lefthand
portion K16 of the groove 44 and ‘the shank 21 of
the handle 20 will be in the aperture 22. The

- operator may then lace the fllament wire 89

70
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through the grooves (13 and {{4, as shown in
Fig. 8, and may then, after withdrawing the
shank 2{ of the handle 20 from the aperture 22,
oscillate the hand wheel 19 to the position where
the shank 2{ will enter the aperture 23 (Fig, 4)
to apply the group of windings 1(6 after moving
the nozzle 95 up to the position shown in Fig. 7.
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'I'hehandwheel 19, in being moved from the po-

sition where the shank 21 registers with the aper-

ture 22 to the position where the shank 21 reg-

isters with the aperture 23, will bring the cam pin °

48 into alignment with cross passage {11 of cam
groove 44 and the handle $2 may then be moved

to cause the cam pin 45 to move from left to - '

right (Fig. 6) across the cross passage {17 and
into alignment with portion 118 of the cam
groove 44. This will cause the filament wire to
. be 1ald across, as indicated at {19, in a notch 120
formed along the portion 121 of the mandrel 38.
The operator may then rotate the hand wheel (9
in a direction to follow the portion I8 of the cam

" groove 44 to apply the group of windings desig-
nated 122 on the reduced portion 23 of the man- -

drel by rotating the hand wheel from the posi-
tion where the shank 21 registered with the ap-
ertures 28 around to the position where the shank
21 falls into aperture 24 to block further move-
ment of the hand wheel {8 in that direction, that
is, counter-clockwise, as seen in Fig, 4. In mov-
ing to the right, the slide 41 and the guiding
mechanisms supported thereby will follow the
lines indicated by the arrows in Fig. 9 until the
nozzle 85 is in the position shown in full lines
in that figure. At this time, the entire guiding
mechanism and supply mechanism supported by
the bracket 61 may be shifted by rotating the

bracket 87 around the tube 74 from the position

shown in full lines in Fig. 7 to the position shown
in dot and dash lines therein, thus to lay a por-
tion 124 of the filament wire in a groove 128
formed in the right end of the mandrel (Fig. 8).

In order to prevent the filament wire from slip-
ping off the end of the mandrel while it is being
bent into the groove (28, the holding member 108
may be moved up to the position shown In Fig.
11 to bear against the last lay of filament wire
applied on the mandrel untfl the nozzle 95 is in
the position shown in dot and dash lines in Fig.
9. The direction of rotation of the hand wheel
i8 may now be reversed to move the shank 2(
of the handle 20 from association with the aper-
ture 24 back to association with aperture 23, thus

10
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including said guiding means operative upon re-

verse rotation of said cam and mandrel to lay
the second helix of the double helix coil on a

" mandrel in spaced relation to said one helix.

_ 2. An apparatus for winding s double helix
coil comprising a rotatable mandrel, means for

rotating said mandrel, means for guiding a wire

to sald mandrel, means for producing relative
movement between sald mandrel and guiding-
means to form a helix with spaced convolutions,
means for shifting said guiding means when one

" helix is formed to a diametrically opposite posi-
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tion with respect to the mandrel, and means in-
cluding the means for producing relative move-
ment between the guiding means and mandrel
to form a second helix with its convolutions be-
tween the convolutions of the first helix upon
rotation of the mandrel in a reverse direction.

3. An apparatus for winding a double helix
coil comprising: a reversibly rotatable mandrel,
means for guiding a wire to said mandrel, means
for moving said guide relative to said mandrel
including a cam and a driving connection be-
tween said cam and mandrel of such ration that
substantially one revolution of the cam will pro-
duce such & number of revolutions of said man-
drel as to form one helix of a double helix coil,
means for supporting the guiding means in po-

- sitlon to guide the wire to form said one helix,

and means for supporting the guiding means in

. position to guide the wire for forming the sec- -

35

ond helix of the double helix coil upon reversal
of rotation of said mandrel.

4. An apparatus for winding a double helix coil
comprising a reversibly rotatable mandrel, mov-
able means for guiding & wire to said mandrel,
means for positioning the guiding means to form
one helix of a double helix coil, means for posi-
tioning the guiding means to form -the second

40 helix of the double helix coil, and means for con-

‘to apply a helical winding of wire between the

group of windings 122. This will carry the cam
druin 29 back to the position where the eam pin
45 again is in alignment with the cross passage
117 of the cam groove 44 and lever 81 may now
be manipulated to lay the fllament wire 119 in &
notch -128- formed along the portion 121 of the
mandrel, The handle 20 on the wheel {9 may
then be moved to carry the shank 21 of the ha.n-

dle 20 back into alignment with the aperture 22,

into which the shank 2{ will enter after super-
/ posing a layer of windings over the group ‘of
windings (6. The nozzle 85 may then be moved
away from the mandrel by oscillating the guide
supporting plate 89 aftér loosening the thumb
-nut 12 and the fillament wire may be snubbed
onto the round portion {if of the mandrel, as
shown in Fig. 10, and the wire may be cut prepar-
atory to removing the mandrel 38 from the chuck

jaws 35 and inserting a new mandrel in the a.p-‘

paratus.

What is claimed is:

1. An apparatus for winding a double hellx
coil comprising & rotatable mandrel, means for

groove of a single spiral convolution for produc-
ing relative movement between said mandrel and

guiding means, means for rotating said mandrel

- in one direction. in relation to said cam to pro-

60

trolling the movement of said guide means in-
‘cluding a cam having a circular groove, an inter-
connecting longitudinal groove, and . an inter-
connecting helical groove.

5. The filament winding apparatus comprising

“a rotatable mandrel, means operable to rotate

said mandrel a predetermined number of revol-
lutions in one direction and the same number
of revolutions in the opposite direction, a fila-
ment guiding means positioned adjacent to one
side of said mandrel for guiding filament radi-
ally to the mandrel during the rotation of the
. mandrel in one direction to form one helix of a
double helix coil, and means for shifting the
5 guiding means around the end of the mandre] to
the opposite side thereof to guide the filament
during rotation of the mandrel in the opposite
direction to form the second helix of the double
helix coil.

8. A fillament winding apparatus comprising &
rotatable mandrel, means operable to rotate said
mandrel a predetermined number of revolutions
in one direction and the same number of revolu- -
tions in the opposite direction, a filament guiding
.means positioned adjacent to said mandrel for
guiding  filanient radially to the mandrel, and
_pivot means adjacent to said mandrel for sup-
" porting the guiding means for movement around

. the end of the mandre] in the plane of the axia
guiding a wire to said mandre], 8 cam having a 70 of the mandrel.

7. A filament winding apparatus comprising a
rotatable mandrel, means operable to rotate sald
mandrel a predetermlned number of revolutions
in one direction and the same number of revolu-

duce one henx of & double helix coil, and means 78 txons in the opposite dlrectlon s filament supply
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reel, means for supporting said reel beneath the
mandrel, filament guiding means on the support-
ing means for guiding filament from the reel to
the mandrel, and means for pivotally supporting
said supporting’ means for movement at right
angles to the axis of the mandrel.

8. In an apparatus for winding a heater fila-
ment having a double helix, all spirals of which
extend in the same direction, a reel for support-
ing a supply of filament to be wound, a bracket
for supporting said reel, guide means pivotaily
“mounted on said bracket including a feeding noz-
zle for directing the filament to g predetermined
position, a mandrel rotatable on an axis at right
angles to the nozzle, means for pivotally support-

10
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.- ing said bracket at right angles to the axis of-ro--.

tation of the mandrel and at right angles to the

nozzle, reciprocatory means for imparting rota-

tion to said supporting means, and means for
driving the mandrel and the reciprocatory means
in timed relation,

. 9. In an apparatus for winding a heater ﬂla-
ment having a double helix, &all spirals of which

extend in the same direction, a reel for support-

ing a supply of filament to be wound, a bracket
for supporting said reel,  guide means pivotally
molunted on said bracket including a feeding noz-
zle for. directing the filament to a predetermined
position, a mandrel rotatable on an axis at right
angles to the nozzle, means for pivotally support-
ing said bracket at right angles to the axis of ro-
tation of the mandrel and at right angles to the
nozzle, reciprocatory means for imparting rota-
tion to said supporting means, and means for
driving the mandrel and the reciprocatory means
in timed relation, said means for pivotally sup-
porting the bracket being positioned to carry the
guiding means around the end of the mandrel

10. In an apparatus for winding a heater fila-
ment having a double helix, all spirals of which

extend in the same direction, g reel for support--

ing a supply of filament to be wound, a bracket
for supportirg said reel, guide means pivotally
mounted on said bracket including a feeding noz-
zle for directing the filament to a predetermined
position, 'a mandrel rotatable on an axis at right
angles to the nozzle, means for pivotally support-
ing said bracket at right angles to the axis of ro-
- tation of the mandrel and at right angles to the

nozzle, reciprocatory means for imparting rota-.

tion to said supporting means, means. for driving
the mandrel and the reciprocatory means in
timed relation, and means for maintaining the

strand under tension between the means for sup.

porting a supply.of filament on the mandrel.

11. In an apparatus for winding a- filament
comprising a double wound helix, all spirals of
which extend in the sameé direction, a mandrel,
means for imparting rotation to said mandrel,
guiding means positionable adjacent said man-
drel to guide a filament to the mandrel, means
for supporting a supply of filament adjacent to
the guiding means, a common support for the
supply and guiding means, a block for carrying
said support, and means pivotally connecting the
- support to the block to position the guiding means
on either side of the mandrel.

12. In an apparatus for winding a filament

comprising a double wound helix, all spirals of
which extend in the same direction, a mandrel,
means for imparting rotation to said mandrel,
guiding - means positionable adjacent said man-
drel to guide a filament to the mandrel, means
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for supporting a supply of ﬁlament adjacent to
the guiding means, a common support for the
supply and-guiding means, a block for carrying
said support, means pivotally connecting the sup-
port to the block to position the guiding means
on either side of the mandrel, a slide for carry-
ing said block; and means for imparting recipro-
cation to said slide in timed relation to the rota-
tion of the mandrel.

13..In an apparatus for winding 8 filament
comprising a double wound helix, all spirals of
which extend in the same dlrectlon a mandrel,
means for imparting rotation fo said mandrel,

"* guiding ‘means. positionable adjacent said man-

drel to guide a filament to the mandrel, means
for supporting a supply of filament adjacent to.
the guiding means, a .common support for the
supply ‘and guiding means, g block for carrying
said support, means pivotally connecting the sup-.
port to the block to position the guiding means on
either: side of the mandrel, a slide for carrying
said block, and means for imparting reciprocation
to said slide in timed relation to the rotation of
the mandrel, said means for imparting rotation
to the mandrel being operable to rotate the man-
drel in one direction when ‘the slide moves in a

. predetermined direction and being .operable to
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rotate the'mandrel in the opposite direction when
the slide moves in the opposite direction.

14.-In an apparatus. for winding a filament
comprising s double wound helix, all spirals of
which extend in the same direction, a mandrel,
means for imparting -rotation to said mandrel,
guiding means positionable- adjacent said man-
drel to guide a filament to the mandrel, means for
supporting ' a supply of filament adjacent to the
guiding means, a'common support for the supply
and guiding means, a block for carrying said sup- .
port, means piveotally connecting the support to
the block to position the guiding means on either
side of. the mandrel, a slide for carrying said
block, means for impartirg-reciprocation to said
slide in timed relation to the rotation of the man-
drel, and means for imparting reciprocation to
the slide comprising a cam drum rotatable in
timed relation to the rotation of the mandrel, and
a camming pin attached to the slide and engag-

ing said cam drum.

15. In an apparatus for winding a filament
comprising & double wound helix, all spirals of
which extend in the same direction, a mandrel,
means for imparting rotation to said mandrel,

" guiding means positionable adjacent said man-

drel to guide a filament to the mandrel, means for -
supporting a supply of filament adjacent to the

.guiding means, a- common support for the sup-

60

ply and guiding means, a block for carrying said
support, means pivotally connecting the support
to the hlock to position the guiding means on
either side of the mandrel, g slide for carrying
said block, means for imparting reciprocation to
said slide in timed relation to the rotation of the
mandrel, means for imparting reciprocation to
the slide comprising a cam drum. rotatable in
timed relation to the rotation of the mandrel, and
& camming pin attached to the slide and engag-

- ing said cam drum, the cam drum having a plu-

70

rality of interconnected grooves therein for re-
ceiving the cam.pin whereby at predetermined
times the slide may be moved -without rotating
the mandrel

‘EMIL SIRP.



