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(57) ABSTRACT 
A winding head assembly for a stator core winding 
machine having a turn table for supporting a number 
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of stator cores and tooling rings for rotating the stator 
core relative to the turn table, the tooling rings includ 
ing pivotably mounted fingers positioned between the 
slots in the stator core, the winding head assembly in 
cluding a winding head and a spindle drive mecha 
nism, the winding head being supported by the spindle 
drive mechanism for reciprocating and oscillating 
movement through the center of the stator core, the 
winding head includes a needle positioned to move 
through the slots of the stator core and a can 
mounted for movement with and relative to the wind 
ing head a distance different than the distance of 
movement of the winding head, the cam being opera 
tively connected to the needle to move the needle 
transversely of the winding head through an arcuate 
path in its movement through the slots of the stator 
core, the spindle drive mechanism including a dual co 
axially mounted spindle, one of the spindles being 
connected to the winding head and the other con 
nected to the cam, and an offset cam block for simul 
taneously moving said spindles through strokes of dif 
ferent lengths. 

12 Claims, 9 Drawing Figures 
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STATOR CORE WINDING MACHINE 
BACKGROUND OF THE INVENTION 

In stator core winding machines, a winding head hav 
ing a fixed needle therein is used to wind the coil wires 
through the slots of the stator core to form the coils in 
the stator. Since the needle is fixed, the winding head 
is normally provided with a linkage for displacing the 
wire on either side of the stator in order to loop the 
wire around the fingers on the tooling rings. These ma 
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chines generally include a complicated mechanical sys 
tem for displacing the wire in order to achieve accuracy 
in the wire displacement. Such a system is shown in my 
earlier issued Pat. No. 3,323,734, entitled “Stator Core 
Winding Machine” issued on June 6, 1967. 

SUMMARY OF THE INVENTION 
The stator core winding machine of this invention is 

provided with an improved winding head assembly for 
achieving accurate wire displacement on each side of 
the stator core. The winding head is provided with a 
movable needle which is moved transversely to the di 
rection of motion of the winding head. A cam is 
mounted in the winding head for movement relative to 
the needle during the reciprocatory movement of the 
winding head to produce transverse movement of the 
needle. The needle is moved through an arcuate path 
to displace the wire at the end of each stroke of the 
winding head. A novel dual spindle mechanism is used 
to provide simultaneous reciprocatory and relative 
movement between the winding head and the cam. 

indexed to move a stator core in a step-by-step manner 
to the different stations. . . . . . . . . . 
The stator core 18 when moved to the winding sta 

tion is clamped between a pair of tooling rings 20 and 
22 having fingers 24 and 26 respectively. The fingers 
24 and 26 are pivotally mounted on the corresponding 
tooling ring and operate to hold the wire for the coils 
as the wire is looped through the stator slots by the 
winding head assembly as disclosed in my Pat. No. 
3,323,734, entitled "Stator Core: Winding Machine" 
and issued on June 6, 1967. The tooling rings 20 and 
22 are adapted to be rotated by means of a drive assem 

ibly 25 to rotate a stator core 18 clamped therebetween 
15 

20 

with respect to the turntable as the coils are completed 
in the slots of the stator core. The present invention is 
concerned primarily with the winding head assembly 
15 and therefore no further description is considered 
necessary for the operation of the loading, coil wedg 
ing, coil-forming and unloading stations. . ". . . . . ; 
The Winding Head Assembly 
... In accordance with the present invention, the stator 
cores 18 are wound by means of the winding head as 
sembly 15 which is reciprocated through the stator. 

25 
core 18 and oscillated near or at the end of each recip 
rocation stroke. The stator core 18 as seen partly in 
FIG. 3 is provided with a number of equally spaced 
slots 28 located at 10 intervals. Coils 30 are formed in 

30 

Other advantages will become apparent from the fol 
lowing detailed description when read in 
with the accompanying drawings. 

DRAWINGS 
FIG. 1 is a perspective view of the stator core winding 

machine showing the winding head in an intermediate 
position in the stator core. . . . . . . 
FIG.2 is an elevational view insection showing the 

spindle drive arrangement for the winding head. . . 
FIG.3 is a top view of the stator core and the winding 

head. ... . . . . . . . . . . . . ." . . . . . 

connection 

winding head 
core.' . . . . . . . . . . . . . . . . . . . . . 

FIG. 5 is a top view of the needle. 
FIG. 6 is a front view of the spindle drive assembly. 

FIG. 7 is a front view of the drive plate. 
FIG. 8 is a perspective view of the offset drive block. 

FIG. 9 is a front elevation view of the oscillating as 
sembly. 

DESCRIPTION OF THE INVENTION 
A complete stator core winding machine 10 of the 

type contemplated herein generally includes a turn 
table 12 mounted for rotary motion on a frame 14 and 
a winding head assembly 15 mounted for reciprocating 
and oscillating movement relative to the frame 14. The 
turn table 12 includes a number of supporting rings 16 

FIG. 4 is an enlarged view in section showing the 
in the intermeditate position in the stator. 

the stator core 18 by looping wires 32 through the slots 
28 and around the fingers 24 and 26. The wires 32 are 
wrapped or coiled through the slots 28 by means of the 
winding head assembly 15 which includes a winding 
head 34 mounted on a coaxial dual spindle drive mech 
anism 55. . . . 
Winding Head. . . 

35 As seen infiGs. 3, 4 and 5 in the drawing, the wind 
ing head 34 includes a block or body 35 having a num 
ber of needles 36 mounted for transverse movement in 
slots 38 and retained therein by needle retainer plates 

40 

45. 

40. Three needles 36 are shown in the winding head 34, 
however, one, two or three needles could be used de 
pending on the type of core and/or the type of coil to 
be wound in the stator core 18. The wires 32 are pulled 
on the block or body 35 through guide tubes 33 
mounted in brackets 37. 

In the present embodiment of the invention, the nee 
dles 36 are spaced 40° apart to provide for simulta 
neous winding of three coils 30 in the stator core 18. , 
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proaches its upper and lower positions. . 
60 

for supporting stator cores 18 in a position to be wound . 
by the winding head assembly 15. It should be under 
stood that normally automatic stator core loading, coil 
wedging, coil forming and unloading stations are pro 

65 

vided around the turn table 12 which is automatically 

Each of the needles 36 is provided with a central wire 
or feed opening 42 and a drive pin 44. The end 45 of 
the needle projects outwardly and is wider at the outer 
end to conform to the shape of the slot 28. Referring 
to FIG. 4, it will be noted that the needle 36 is shown 

- at the midpoint of movement through one of the slots 
28 of the stator core 18. In order to loop the wire. 32 
through the slot 28 and around the fingers 24 and 26, 
the needle 36 must be moved transversely with respect 
to the winding head block 35 as the winding head ap 
Mechanical means are provided for moving the nee 

dles 36 transversely with respect to the motion of the 
winding head 34 in the form of cam plates 46 posi 
tioned in grooves 48 adjacent to the needles 36. Each 
of the camplates 46 includes an arcuate groove 52 and 
is retained within the groove 48 by a cam retainer plate. 
50. The needle 36 is operatively connected to the cam 
plate 46 by means of the pin 44 which extends into the 
arcuate groove 52 in the cam plate 46. Movement of 
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the cam plate 46 relative to the block 35 during the re 
ciprocating movement of the winding head 34 will 
move the end 45 of the needle 36 through an arcuate 
curve as more particularly described below. Although 
the cam plate 46 has been shown as the means for mov 
ing the needle, other mechanical linkages can be used 
to provide transverse movement between the needle 
and the winding head block 35. 
The Spindle Mechanism 
The winding head 34 and needles 36 are reciprocated 

and oscillated by means of the spindle mechanism 55 
which includes an outer hollow tubular spindle 54 and 
in inner tubular spindle 56. The outer spindle 54 in 
cludes an external splined section 57 and a groove or 
recess 51 at the upper end. The outer spindle 54 is sup 
ported in the frame 14 by means of a linear ball bearing 
58. The inner spindle 56 is coaxially mounted for linear 
movement within the outer tubular spindle 58 and in 
cludes a groove or recess 53 at the upper end. The body 
35 of the winding head 34 is clamped to the upper end 
of outer spindle 54 by means of a plate 37 which is posi 
tioned in groove 51. The cam plate 46 is pivotally 
clamped to the inner spindle 56 by means of a plate 47 
positioned in groove 53. 
The Drive Assembly 
Means are provided for simultaneously reciprocating 

the inner spindle 56 and outer spindle 54 for moving 
the inner spindle 56 relative to the outer spindle 54 to 
provide for transverse movement of the needle 36. This 
is accomplished by means of the drive assembly 62 
(FIGS. 2, 6, 7 and 8) which includes a motor 64 having 
a drive shaft 67 and a drive plate 66 having a radially 
extending slot 69 mounted on the drive shaft 67. The 
outer spindle 54 is connected to the drive plate 66 by 
means of a split or open crank arm 68 and the inner 
spindle 56 is connected to the drive plate by means of 
a crank arm 70. 

In this regard, it should be noted that the crank arm 
68 is pivotally connected to the outer spindle 54 by a 
cross head assembly 72 and has an open center 74 and 
a bore or opening 76 at its lower end. The crank arm 
70 has a bore or opening 79 at its lower end and is con 
nected to the inner spindle 56 by means of a connecting 
pin 78 pivotally mounted on bearings 93 in opening 91 
at the upper end of crank arm 70. It should be noted 
that connecting pin 78 is located within the opening 74 
of crank arm 68. 
The crank arms 68 and 70 are connected to the drive 

plate 66 by means of an offset drive block or member 
80 mounted on a crank pin 82. The offset block 80 in 
cludes an opening or bore 84, a first drive section 86 
and a second drive section 88. The first drive section 
86 is positioned in opening 76 in crank arm 68 and is 
mounted for rotary motion on roller bearings 87. The 
second drive section 88 is positioned in opening 79 in 
crank arm 70 and is mounted on roller bearings 90. The 
offset block 80 is secured to the drive plate 66 by in 
serting the crank pin 82 through the opening 84 and 
positioning a retainer member 92 on the end of the pin 
82. A nut 94 is mounted on the threaded end of the pin 
82. 

It should be apparent that on rotation of the drive 
plate 66 both of the spindles 54 and 56 will reciprocate 
in the frame 14. Relative movement between the spin 
dles 54 and 56 is provided by means of the offset rela 
tion between the drive sections 86 and 88. It should be 
noted that the first drive section 86 is eccentrically off 

O 

4 
set radially outwardly from the drive pin 82 and the 
second drive section 88 is offset radially inwardly from 
the drive pin 82. The distance of linear movement of 
the outer spindle 54 will therefore be equal to twice the 
radial distance of the center axis of the first drive sec 
tion 86 from the axis of the drive shaft 67. The distance 
of linear movement of the inner spindle 56 will be equal 
to twice the radial distance of the axis of the second 
section 88 from the axis of the drive shaft 67. The dis 
tance between the axis of the two sections 86 and 88 
is fixed so that the relative movement of the cam plate 
46 and winding head block 35 is always the same re 
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gardless of the length of the stroke of the spindle as 
sembly 55. In the present embodiment a three-quarter 
inch difference is provided between the first and sec 
ond sections 86 and 88 which provides an inch and 
one-half difference in the movement between the cam 
plate 46 and needle 36. 
Means are provided for varying the length of the 

stroke of the winding head assembly 15. This is accom 
plished by moving the crank pin 82 radially in the slot 
69 in the drive plate 66. In this regard, it should be 
noted that the crank pin 82 includes a T-head 97 which 
is positioned in the slot 69. On assembly the T-head 97 
is positioned in the slot 69 and the nut 94 tightened to 
seat the T-head 97 tightly against the drive plate 66. To 
adjust the stroke the nut 94 is loosened and the crank 
pin 82 moved radially inward or outward and the nut 
94 retightened. It should be noted that the movement 
of the inner spindle 56 with respect to the outer spindle 
will remain constant regardless of the length of the 
stroke of the winding head assembly 15. 
Rotary motion is provided between the spindle 54 

and the crank arm 68 by the cross head assembly 72. 
The cross head assembly 72 includes a set of brackets 
61 having coaxial openings 63 and a plate 65 having a 
central opening 77 and support pins 75. The plate 65 
is mounted on the lower end of the outer spindle 54 be 
tween a pair of thrust bearings 71. One of said thrust 
bearings 71 abutting against the lower end of the 
splined section 57 and the other thrust bearing 71 being 
retained on the spindle 54 by a nut 73. The spindle 54 
is free to rotate on the thrust bearings 71 within the 
opening 77 of the plate 65. The pins 75 are pivotally 
mounted in bearings 59 in the openings 63. 
The connecting pin 78 includes a head 81 having an 

opening 83 transverse to the axis of pin 78 and a 
threaded section 85 at the end of the pin 78. The head 
81 is connected to the end of the spindle 56 by a bolt 
89 which extends through the opening 83. The pin 78 
is secured to the crank arm 70 by means of a washer 95 
and nut 96. 
Oscillating Drive Assembly 
The spindle assembly 55 is rotated at or near the end 

of each reciprocating motion or stroke to move the 
winding head to the next slot 28 in the stator core by 
means of an oscillating drive assembly 100 (FIGS. 2 
and 9). This drive assembly 100 includes a gear 102 
mounted on the splined section 57 of the outer spindle 
54 and a rack 104 positioned to engage the gear 102 
and driven by a cam 106. The gear 102 is supported for 
rotation on a pair of thrust bearings 108 which are 
mounted on fixed support members 110. The gear 102 
is provided with an internal gear 103 which is in mesh 
with spline 57 to allow for linear motion of the spindle 
54. 
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The gear 102 is rotated by means of the rack 104 
which is secured to a plate 112. Referring to FIG. 9, the 
plate 112 is shown mounted for linear movement on 
tracks 14 provided in fixed parallel support members 
116. A pair of cam rollers 118 are mounted on the back 
of the plate 112 in a position to engage the outer edge 
of cam 106. The cam 106 is secured to a shaft 120 jour 
naled in a housing 122 on the frame 14. The shaft 120 
is driven off the motor 64 by means of a drive belt 124 
mounted on a drive pulley 126 on the motor and a 
driven pulley 128 on shaft 120. 

In operation cam 06 is rotated at the same speed as 
the drive assembly 55 due to the common connection 
with motor 64. The cam 106 and cam rollers 18 are 
designed to provide positive movement of the rack 104 
whenever the winding head approaches the end of its 
reciprocating motion. This type of an oscillating drive 
assembly is well known and can be adjusted to provide 
a different amount of angular movement as required 
for a particular coil. 

OPERATION 

In the stator core winding machine 10 of the type 
contemplated herein, the stator core 18 is placed in the 
support ring 16 in the turn table 12. The turn table is 
rotated to position the stator core at the coil winding 
station and the tooling rings 20 and 22 are closed on 
the stator core with the fingers 24 and 26 vertically 
aligned between the slots 28 in the stator core. The 
wire 32 which is used to form the coils is threaded 
through the guide tubes 33 and the opening 42 in the 
needle 36. The winding head assembly 15 is then ready 
to commence the coil winding operation. 
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When the motor 64 is energized to start the coil 
winding operation, the winding head assembly will re 
ciprocate vertically and will oscillate through a preset 
angle at each end of the reciprocal strokes. The needle 
36 moves with the winding head assembly vertically 
through the slots 28 in the stator core. The needle 36 
is moved transversely through an acruate path by 
means of the cam plates 46 to position the wire 32 at 
the end of each reciprocal stroke radially outwardly 
from the slots 28 over the singers 24 and 26. When the 
winding head assembly 15 is oscillated to position the 
needle 36 above or below the next slot in the stator 
core 18, the wire 32 will be wound over or under the 
fingers 24 and 26 respectively. When the direction of 
reciprocal movement is reversed, the needle 36 will 
again be moved in an arcuate path through the slot 28 
to a position radially outwardly of the other fingers 24 
and 26. 
The transverse motion of the needle 36 is achieved 

by moving the cam plate 46 relative to the winding 
head block 35 during each stroke of the winding head 
assembly. The relative motion between the cam plate 
46 and block 35 is provided by the dual spindle mecha 
nism 55 and the drive assembly 62. In this regard, the 
outer spindle 54 is rotatably connected to the crank 
arm 68 which is driven by the drive plate 66. The inner 
spindle 56 is connected to the crank arm 70 which is 
driven by the drive plate 66. The connection of the 
crank arms 68 and 70 to the drive plate is provided by 
the offset block 80 which provides a fixed difference 
between the stroke of the outer and inner spindles 54 
and 56. 
The stroke of the winding head assembly 15 is ad 

justed to accommodate various types stator cores by 
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6 
adjusting the distance of the crankpin 82 from the cen 
ter or axis of the drive plate 66. This is accomplished 
by loosening nut 94 and sliding the crank pin 82 radi 
ally inwardly or outwardly in slot 96 in the drive plate 
66. The amount of relative movement between the 
inner spindle 54 and outer spindle 56 will remain fixed 
regardless of the length of the stroke of the winding 
head assembly. 

I claim: 
1. In a stator core winding machine, 
a winding head assembly comprising a winding head 
having a needle mounted for transverse movement 
relative to the direction of motion of the winding 
head, 

a cam plate defining an arcuate groove mounted in 
the winding head for movement relative thereto, 

means operatively connecting said needle to said cam 
plate to follow the path of motion defined by said 
groove, 

means for linearly moving said winding head in oppo 
sitely directed strokes, said linearly moving means 
including means for moving said camplate relative 
to said winding head to produce transverse move 
ment of said needle through an arcuate path de 
fined by said groove during each stroke of linear 
movement of said winding head, 

and means for rotating said winding head near the 
end of each stroke of linear movement of said 
winding head. 

2. The winding head assembly according to claim 1 
wherein said means for moving said camplate includes 
a hollow tubular spindle connected to said winding 
head and a tubular spindle coaxially mounted in said 
hollow tubular spindle and connected to said camplate 
and means for simultaneously reciprocating said spin 
dles through different length strokes. 

3. In a stator core winding machine, 
a winding head assembly including, 
a main body, 
means for reciprocating said main body 
directed strokes, 

means for rotating said main body at the end of each 
stroke of reciprocation of said main body, 

a needle mounted in said body for movement trans 
verse to the direction of movement. of said main 
body, and 

a cam plate defining an arcuate groove mounted in 
said main body and being operatively connected to 
said needle, 

said reciprocating means including means for moving 
said cam plate relative to said main body during 
each stroke of reciprocation of said main body 
whereby said needle is moved through a predeter 
mined arcuate path during each stroke of recipro 
cation of said main body. 

4. The winding head assembly according to claim 3 
wherein said means for moving said cam plate includes 
a tubular spindle and a drive assembly for moving said 
tubular spindle through a different stroke than said 
main body. 

5. The winding head assembly according to claim 3 
wherein said reciprocating means includes a hollow tu 
bular spindle and said means for moving said camplate 
includes a tubular spindle coaxially mounted within 
said hollow tubular spindle and means for moving said 
spindles through strokes of different length. 

in oppositely 
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6. The winding head assembly according to claim 4 
wherein said drive assembly comprises a drive plate, a 
crank pin adjustably mounted in said drive plate, means 
for adjusting the position of said crank pin in said cam 
plate and an offset cam block mounted on said crank 5 
pin and being operatively connected to said spindles. 

7. The winding head assembly according to claim 6 
wherein said offset block includes a first can section 
having an axis located radially outwardly from said 
drive pin and a second cam section having an axis lo 
cated radially inwardly of said drive pin. 

8. A winding head assembly for a stator core winding 
machine, said assembly including: 
a winding head having a number of radial slots, a nee 

dle in each of said slots, 
cam means defining an arcuate groove in said wind 
ing head for moving said needles transversely with 
respect to the direction of movement of the wind 
ing head, 

means for reciprocating said winding head in oppo 
sitely directed strokes, said reciprocating means 
including means for moving said cam means 
through different length strokes whereby each of 
said needles is moved transversely through an arcu 
ate path during each stroke of the reciprocal move- 25 

O 

15 

20 

30 

35 

40 

45 

50 

55 

60 

65 

8 
ment of said winding head, 

and means for rotating said winding head at the end 
of each stroke of reciprocal movement. 

9. The assembly according to claim 8 wherein said 
reciprocating means includes a hollow tubular spindle 
connected to said winding head and a tubular spindle 
connected to said moving means, said tubular spindle 
being coaxially mounted in said hollow tubular spindle. 

10. The winding head assembly according to claim 9 
wherein said reciprocating means further includes a 
drive assembly connected to said hollow spindle and 
said tubular spindle to provide strokes of different 
length. 

11. The winding head assembly according to claim 10 
wherein said drive assembly includes an offset cam 
block operatively connected to said spindles to provide 
a fixed difference in each stroke of said spindles. 

12. The assembly according to claim 8 wherein said 
cam means includes an arcuate groove and each of said 
needles includes means for operatively engaging said 
groove whereby said needles are moved through arcu 
ate paths of motion during each reciprocal movement 
of said winding head. 
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