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SUITE 600 Coil Winding machine including, among other things, a 
ST_ LOUIS MO 631056441 (Us) spindle head assembly. The spindle head assembly includes 

’ a non-rotatable spindle nose, a rotatable ?ywheel, and an 

(21) App1_ No; 10/748,800 applicator head mounted to the ?ywheel. Core Wire travels 
through the spindle nose and the applicator head Wraps coil 
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COIL WINDING MACHINE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] None. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not Applicable. 

APPENDIX 

[0003] Not Applicable. 

BACKGROUND OF THE INVENTION 

[0004] 1. Field of the Invention 

[0005] This invention relates generally to coil Winding 
machines and, more particularly, to a coil Winding machine 
having an applicator head. 

[0006] 2. Related Art 

[0007] Coil Winding Machines are knoWn. For example, 
US. Pat. No. 3,823,590 to Lang discloses a coil Winding 
machine. The coil Winding machine disclosed by Lang 
forms helical coils by rotating Wire around a non-rotating 
mandrel. The Lang machine includes a frame 20 and a 
cantilevered tubular beam 28 connected to the frame. A 
non-rotating mandrel 45 eXtends through the tubular beam. 
One or more spools 32 having Wire are mounted on the 
tubular beam. Acoil forming rotor 50 removes Wire from the 
spools and Wraps it around the mandrel, thereby forming a 
helical coil. Lang does not disclose an apparatus or a method 
for directly applying a coil Wire perpendicular to a core Wire 
(i.e., a mandrel). In the apparatus disclosed by Lang, Wire is 
payed off over the end, or hub, of the spool. Removing Wire 
from the spool in such a manner greatly increases the 
probability that the ?nished helical coil Will have a discon 
tinuity. 
[0008] Additionally, it is knoWn that some materials are 
more likely to produce a discontinuity in a ?nished helical 
coil. For eXample, some materials, such as stainless steel, 
have a signi?cant shape memory. In other Words, the mate 
rial attempts to resume its original shape When released. The 
shape memory causes the ?nished helical coil to have a 
discontinuity, such as a Wave or a distortion. 

[0009] There has been a general interest in these materials 
Which have desirable formed helical coil properties and, 
coincidentally, also have signi?cant shape memory. For 
eXample, it has long been desirable to produce helical coils 
of stainless steel. HoWever, because stainless steel has a 
signi?cant shape memory, there has been great difficulty in 
producing acceptable helical Wound stainless steel coils. The 
dif?culty arises as the stainless steel Wire is unWound from 
a spool and formed into a helical coil the Wire attempts to 
resume its original shape thereby causing a distortion in the 
?nished product. KnoWn methods of producing stainless 
steel coils result in coils having signi?cant Waves, or dis 
tortion, in the coil. Similar results are obtained With other 
materials, such as platinum. 

[0010] Thus, there remains a need in the art for a coil 
Winding machine capable of producing distortion free heli 
cal coils. 
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SUMMARY OF THE INVENTION 

[0011] It is in vieW of the above problems that the present 
invention Was developed. The invention is a coil Winding 
machine for producing distortion free helical coils. The coil 
Winding machine includes, among other things, one or more 
Wire spools Which are arranged in such a Way that Wire is 
payed off the spool perpendicular to a core Wire. It has been 
found that paying off the Wire from the spool in the same 
direction as it Was put on, meaning tangentially and perpen 
dicular to a spool aXis, greatly decreases the probability that 
the ?nished coil Will have a discontinuity. The perpendicular 
payoff is one aspect that alloWs for a distortion free coil. 

[0012] In another aspect of the invention, there is provided 
an applicator head. The applicator head assists in guiding the 
Wire as it is Wrapped around the core Wire. The applicator 
head is proXimate to a spindle nose. As core Wire eXits the 
spindle nose, the applicator head assists in Wrapping the Wire 
around the core Wire to produce a distortion free coil. 

[0013] In another aspect of the invention, there is provided 
a back feed mechanism. The back feed mechanism alloWs 
for ?ne adjustment of the helical pitch. The back feed 
mechanism includes a sensor that measures Wire pressure on 

the spindle nose. The sensor sends a signal to a controller 
that either speeds up the core Wire travel speed or sloWs 
doWn the Wrapping speed in order to maintain a speci?ed 
pitch. 

[0014] Further features and advantages of the present 
invention, as Well as the structure and operation of various 
embodiments of the present invention, are described in 
detail beloW With reference to the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The accompanying draWings, Which are incorpo 
rated in and form a part of the speci?cation, illustrate the 
embodiments of the present invention and together With the 
description, serve to explain the principles of the invention. 
In the draWings: 

[0016] 

[0017] 

[0018] 
[0019] FIG. 4 is a partial sectional front vieW illustrating 
a spindle nose and applicator head; 

FIG. 1 is a front vieW of a coil Winding machine; 

FIG. 2 is a top vieW of a coil Winding machine; 

FIG. 3 is a detailed side vieW of a ?yWheel; 

[0020] FIG. 5 is a sectional side vieW of the applicator 
head; and 

[0021] FIG. 6 is a detailed front vieW of a spindle head 
assembly. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0022] Referring to the accompanying draWings in Which 
like reference numbers indicate like elements, FIGS. 1 and 
2 illustrate a coil Winding machine 10. The coil Winding 
machine 10 includes a core Wire feed assembly 50, a spindle 
head assembly 16, a pull roll assembly 18, and a cutter 22. 
The coil Winding machine 10 is used to produce coiled Wire. 
In some embodiments, the coil Winding machine 10 includes 
a base 70, a touch screen monitor 72, and a controller 74. 
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[0023] The core Wire feed assembly 50 includes a Wire 
payoff 52 and, optionally, a Wire straightener 56. Acore Wire 
spool 54 is rotatably connected to the Wire payoff 52. The 
Wire payoff 52 can accommodate core Wire spools of various 
siZes. The Wire payoff 52 includes a braking mechanism (not 
shoWn) to control the rotational speed of the core Wire spool 
54. The core Wire spool 54 holds a core Wire 100, Which is 
used as a continuous mandrel. The phrase “core Wire” is 
meant to include any item that may be used as a substantially 
continuous mandrel. Core Wire 100 may be comprised of 
plastic or metal material. In the depicted embodiment, the 
core Wire 100 is a metal Wire having a diameter up to 0.250 
inches (6.35 HoWever, shapes other than Wire, such as 
a tube or a conduit, maybe used as a core Wire. The Wire 
straightener 56 is an item used to remove tWists in the core 
Wire 100. 

[0024] The spindle head assembly 16 is used to rotate a 
?yWheel 24. In the depicted embodiment, there is one 
?yWheel. HoWever, those skilled in the art Will understand 
that multiple ?yWheels may be attached to the spindle head 
assembly 16. The ?yWheel 24 may rotate in a clockWise or 
counter-clockwise direction. The ?yWheel 24 holds Wire 
spools 26 (best seen in FIG. 3). The spindle head assembly 
16 rotates the ?yWheel 24 and the Wire spools about the coil 
Wire 100. A spindle nose assembly 30 (best seen in FIGS. 3 
and 4) is operatively connected to the spindle head assembly 
16. The spindle nose assembly 30 does not rotate. 

[0025] The pull roll assembly 18 pulls the coil Wire 100. 
The pull roll assembly 18 has a plurality of drive Wheels 12 
and a plurality of driven Wheels 14. The drive Wheels 12 are 
made of, or coated With, a frictional material to grip the 
driven Wheels 14. For eXample, the drive Wheels 12 may be 
made of urethane and the driven Wheels 14 may be made of 
steel. In the embodiments having a tube or conduit core Wire, 
the Wheels 12, 14 are grooved. In the depicted embodiment, 
there are three sets of Wheels. HoWever, a greater or lesser 
number of Wheels may be used. Three sets of Wheels have 
been found to evenly distribute the load upon the core Wire 
100. The last set of Wheels 13 may provide more than one 
function. As an eXample, the last set of Wheels 13 not only 
pulls on the core Wire 100, but also prevents the formed coil 
Wire from unWinding before it is cut. 

[0026] The pull roll assembly 18 is operatively connected 
to a poWer unit for rotating the drive Wheels 12. For 
eXample, the drive Wheels 12 are rotatably connected to a 
servo motor 66 and a transmission 68. In the depicted 
embodiment, the servo motor 66 is electrically connected to 
the controller 74. 

[0027] In the depicted embodiment, the pull roll assembly 
18 is pneumatically operated betWeen an “up” position and 
a “doWn” position. For eXample, the pull roll assembly 18 
may include a combination air cylinder and pressure regu 
lator 19. HoWever, the pull roll assembly 18 could also be 
mechanically or hydraulically operated. The pressure regu 
lator regulates the amount of clamping force on the core Wire 
100. 

[0028] FIG. 3 illustrates a side vieW of the ?yWheel 24. As 
noted above, Wire spools 26 are mounted on the ?yWheel 24. 
Each Wire spool 26 holds Wire 200. As examples, the Wire 
200 may be a platinum Wire or it may be a stainless steel 
Wire. In the depicted embodiment, there are four Wire spools 
26; hoWever, a greater or lesser number of Wire spools may 
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be used. Additionally, ?rst Wire guides 28 are also mounted 
on the ?yWheel 24. While in the depicted embodiment there 
are four ?rst Wire guides 28, a greater or lesser number of 
Wire guides may be used. In some embodiments, there is also 
provided a second Wire guide 29. The second Wire guide 29 
is arcuate and is placed adjacent to one of the spools 26. 
While in the depicted embodiment only one second Wire 
guide 29 is shoWn, those skilled in the art Will understand 
that a greater number of second Wire guides may be used. 
For this last embodiment, the Wire 200 Would eXtend over 
the second Wire guide 29 instead of the spool 26 as is 
depicted in FIG. 3. 

[0029] As best seen in FIG. 6, the Wire spool 26 includes 
a tensioning collar 27. Additionally, felts pads 25 are located 
on either side of the Wire spool 26. The tensioning collar 27 
presses against the Wire spool 26 and the felt pads 25. The 
tensioning collar 27 is adjusted such that the Wire spool 26 
has a drag. The Wire 200 is payed off the Wire spool 26 at a 
controlled rate because of the drag. 

[0030] Referring once again to FIG. 3, an applicator head 
32 is attached to the ?yWheel 24. Wire 200 travels from the 
Wire spools 26, across the Wire guides 28, and through the 
applicator head 28. Thereafter, Wire 200 is Wrapped around 
the core Wire 100 to produce a formed coiled Wire. The Wire 
spools 26 and the applicator head 32 are arranged in such a 
Way that the coil Wire 200 is payed off perpendicular to the 
core Wire 100. This eliminates or substantially reduces 
Waves or distortion in the ?nished coil Wire. The ?yWheel 24 
also includes a counterWeight 33 opposite the applicator 
head 32. The counterWeight 33 counterbalances the mass of 
the applicator head 32. 

[0031] FIG. 4 illustrates a spindle nose 31 and the appli 
cator head 32. The applicator head 32 is forWard of the 
spindle nose 31. The applicator head 32 includes guide pins 
34. The guide pins 34 guide the Wire 200 through the 
applicator head 32. A hinged cover 38 covers the Wire 200 
as it goes through the applicator head 32. The applicator 
head 32 includes a spacer 37. The spacer 37 guides the Wire 
200. In the depicted embodiment, the spacer 37 is made from 
plastic shim stock and is 0.002 inches (0.05 mm) thicker 
than the Wire 200. 

[0032] FIG. 5 illustrates the applicator head 32. The 
applicator head 32 includes a pressure adjustment plate 40, 
a pressure adjustment screW 44, a locknut 45, and pressure 
pads 42. The pressure adjustment screW 44 is used to adjust 
the tension in the Wire 200 as it is Wrapped around the core 
Wire 100. In the depicted embodiment, the pressure adjust 
ment plate 40 is a resilient steel plate and the pressure pads 
42 are made of felt. The pressure pads 42 encapsulate the 
Wire 200. The applicator head 32 includes inserts 36 and the 
spacer 37. The applicator head 32 includes an arm 39. The 
arm 39 places the inserts 36 and the spacer 37 proximate to 
the spindle nose 31. The spacer 37 is located betWeen the 
inserts 36. The combination of the inserts 36 and the spacer 
37 encapsulate and guide the Wire 200. In the depicted 
embodiment, the inserts 36 are made of carbide but other 
materials, such as tool steel, may be used. What is important 
is that the inserts have good Wear characteristics Without 
features that Would scratch the Wire 200. 

[0033] FIG. 6 illustrates the spindle head assembly 16. 
The spindle head assembly 16 has a spindle input 58. The 
spindle input is operatively connected to a spindle (not 
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shown) Which is encased Within a spindle head 46. In the 
depicted embodiment, the spindle input 58 is a pulley but 
other devices, a gear for example, may be used. The spindle 
input 58 is operatively connected to a poWer unit (not 
shoWn), such as a servo motor. In the embodiment depicted 
in FIG. 2, the spindle head assembly 16 includes a rotational 
sensor 47 for counting the revolutions of the ?yWheel 24. 
The rotational sensor 47 is connected to the controller 74. 
The spindle input 58 is rotated by the poWer unit Which in 
turn causes the ?yWheel 24 to rotate. The ?yWheel 24 rotates 
about the spindle nose assembly 30. The spindle nose 
assembly 30 itself does not rotate. Core Wire travels 100 
through the spindle nose assembly 30. Wire 200 is Wrapped 
around the core Wire 100 at the spindle nose 31. One can 
control the pitch of the formed coil Wire by adjusting the 
speeds of the core Wire travel speed and the Wrapping 
(?ywheel) speed in relation to one another. For example, the 
controller 74 may be preprogrammed or manually pro 
grammed to vary the pitch of the formed coil Wire. In this 
example, the controller 74 is manually programmed through 
the use of the touch screen 72. 

[0034] In some embodiments it may be desirable to have 
a ?ne adjustment of the core Wire speed to accurately 
maintain a speci?ed pitch. In this case, some mechanism is 
required to physically measure the difference betWeen the 
core Wire speed in relation to the Wrapping speed. Here, 
there is provided a back feed mechanism 60. The back feed 
mechanism includes a sensor 62 and a sensing plate 64. 

[0035] For embodiments having the back feed mechanism 
60, the spindle nose assembly 30 is movable fore and aft. In 
the depicted embodiment, the spindle nose assembly 30 is 
moved axially via a force air cylinder 80. In contrast, in the 
embodiments having an applicator head 32, the spindle nose 
assembly 30 is ?xed axially. The applicator head 32 is not 
used in conjunction With the back feed mechanism 60. A 
position adjusting air cylinder 82 is used to move the spindle 
from a ?rst position for use in conjunction With the appli 
cator head 32 to a second position for use in conjunction 
With the back feed mechanism 60. The position adjusting air 
cylinder 82 may not be used in all embodiments, and those 
skilled in the art Will understand that the spindle may be 
permanently locked in either the ?rst or second positions. 

[0036] When the coil Winding machine 10 is ?rst started, 
spindle nose assembly 30 is in a neutral position. In the 
depicted embodiment, the sensor 62 has a 10 Volt range and 
the spindle nose assembly 30 is moved axially into a neutral 
position When the sensor output is 5 Volts. As the coil 
Winding machine 10 operates, Wire 200 is Wrapped around 
the core Wire 100. If the Wire 200 is Wrapped around the core 
Wire 100 faster than core Wire travel speed can accommo 
date, then the Wire 200 Will have a tendency to press against 
a spindle nose collar 48. This pressure against the spindle 
nose collar 48 causes the spindle nose assembly 30 to move 
rearWardly. This rearWard movement cause the sensing plate 
64 also to move rearWardly. Thus, the sensing plate 64 
moves toWard the sensor 62. The sensor 62 sends a signal to 
the controller 74 Which can speed up the core Wire speed or 
sloW doWn the Wrapping speed. In this manner, a uniform 
Wrap at a desired pitch can be achieved. 

[0037] In some embodiments, it is desirable to apply a 
UV-glue prior to cutting the formed coil Wire. As best seen 
in FIGS. 1 and 2, a glue applicator 20 is provided to apply 
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the UV-glue prior to cutting the formed coil Wire. The glue 
prevents the formed coil Wire from unraveling When it is cut. 
The glue applicator 20 applies and cures the glue to the 
formed coil Wire. The glue applicator 20 is operatively 
connected to the pull roll assembly 18. 

[0038] In a ?nal step, the formed coil Wire is cut by the 
cutter 22. As examples, the cutter 22 may take the form of 
a shearing mechanism, a saW mechanism, or an abrasive 
cutter. By adjusting the frequency of the cutting action of the 
cutter 22, one can adjust the length of the formed coil Wire. 
In the depicted embodiment, the cutter 22 is operatively 
connected to the controller 74. As an example, the controller 
74 may be preprogrammed or manually programmed to vary 
the length of the formed coil Wire. 

[0039] In operation, a core Wire spool 54 having core Wire 
100 is placed on the Wire payoff 52. The core Wire 100 is 
strung through the straightener 56, the spindle, and the pull 
roll assembly 18. The air cylinder 19 is engaged such that the 
core Wire 100 is caught betWeen the drive Wheel 12 and the 
driven Wheels 14. 

[0040] Next, Wire spools 26 having Wire 200 are placed on 
the ?yWheel 24. The Wire 200 is strung through the ?rst Wire 
guides 28 and over the second Wire guides 29. The Wire 200 
is then strung over the pressure pad 42 and through the Wire 
guide pins 34. The Wire 200 is then strung through the spacer 
37. Thereafter, the insert 36 is placed over the Wire 200 and 
the hinged cover 38 is closed. 

[0041] Next, an operator may manually specify a desired 
pitch and length of the formed coil Wire via the touch screen 
72. Alternatively, the desired pitch and length may be 
pre-programmed into the controller 74. The desired pitch 
and length are stored in the controller 74. The coil Winding 
machine 10 is started and the Wire 200 is Wrapped around the 
core Wire 100. The completed Wrap travels through the glue 
applicator 20 Where UV glue is applied. Finally, cutter 22 
cuts the formed coil Wire to the desired length. 

[0042] To assemble the coil Winding machine 10, one ?rst 
provides the base 70. Next, the spindle head 46 is mounted 
on the base 70. Next, the spindle nose assembly 30 is 
mounted to the spindle head 46. Then, the ?yWheel 24 is 
rotatably mounted to the spindle head 46. Next, one or more 
Wire spools 26 is connected to the ?yWheel 24. Then, one or 
more Wire guides 28, 29 is connected to the ?yWheel 24. 
Next, the applicator head 32 is connected to the ?yWheel 24. 
Thereafter, the pull roll assembly 18 and the core Wire feed 
assembly 50 are connected to the base 70. The glue appli 
cator 20 is connected to the pull roll assembly 18. Next, the 
cutter 22 is connected to the base 70. Then, the touch screen 
72 and the controller 74 are connected to the base 70. 
Finally, the controller 74 is electrically connected to the core 
Wire feed assembly 50, the spindle head assembly 16, the 
pull roll assembly 18, and the cutter 22. 

[0043] In vieW of the foregoing, it Will be seen that the 
several advantages of the invention are achieved and 
attained. 

[0044] The embodiments Were chosen and described in 
order to best explain the principles of the invention and its 
practical application to thereby enable others skilled in the 
art to best utiliZe the invention in various embodiments and 
With various modi?cations as are suited to the particular use 
contemplated. 
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[0045] As various modi?cations could be made in the 
constructions and methods herein described and illustrated 
Without departing from the scope of the invention, it is 
intended that all matter contained in the foregoing descrip 
tion or shoWn in the accompanying draWings shall be 
interpreted as illustrative rather than limiting. For example, 
While four Wire spools are shoWn in the depicted embodi 
ments, a greater or lesser number of Wire spools may be 
used. Thus, the breadth and scope of the present invention 
should not be limited by any of the above-described eXem 
plary embodiments, but should be de?ned only in accor 
dance With the folloWing claims appended hereto and their 
equivalents. 
What is claimed is: 

1. A coil Winding machine for Wrapping at least one coil 
Wire around a core Wire, the coil Winding machine compris 
ing: 

a. a spindle head; 

b. a non-rotatable spindle nose operatively connected to 
said spindle head, the core Wire traveling at least 
through said spindle nose; 

c. a ?yWheel rotatably connected to said spindle head, 
said ?yWheel having at least one Wire spool for holding 
the at least one coil Wire and at least one ?rst Wire 
guide, Wherein said ?yWheel rotates about said spindle 
nose; and 

d. an applicator head for Wrapping the at least one coil 
Wire around the core Wire, said applicator head opera 
tively connected to said ?yWheel for rotation thereWith, 
and said applicator head being adjacent to said spindle 
nose. 

2. The coil Winding machine of claim 1, said applicator 
head further comprising a Wire guide spacer. 

3. The coil Winding machine of claim 1, said applicator 
head further comprising at least one Wire guide pin. 

4. The coil Winding machine of claim 1, said applicator 
head further comprising a pressure adjustment plate. 

5. The coil Winding machine of claim 1, said applicator 
head further comprising at least one pressure pad. 

6. The coil Winding machine of claim 1, said applicator 
head further comprising a hinged cover. 

7. The coil Winding machine of claim 1, Wherein there are 
four Wire spools. 

8. The coil Winding machine of claim 1, Wherein there are 
four ?rst Wire guides. 

9. The coil Winding machine of claim 1, further compris 
ing a Wire payoff. 

10. The coil Winding machine of claim 1, further com 
prising a pull roll assembly. 

11. The coil Winding machine of claim 1, further com 
prising a counterWeight operatively connected to said ?y 
Wheel. 

12. The coil Winding machine of claim 1, said applicator 
head further comprising at least one Wire guide insert. 

13. The coil Winding machine of claim 12, Wherein said 
at least one Wire guide is made of carbide. 
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14. The coil Winding machine of claim 1, further com 
prising at least one second Wire guide. 

15. The coil Winding machine of claim 14, Wherein there 
are four second Wire guide. 

16. A coil Winding machine comprising: 

a. core Wire feed assembly for providing a core Wire, said 
core Wire feed assembly having a Wire payoff and a 
straightener; 

b. a pull roll assembly for pulling said core Wire, said pull 
roll assembly having at least one drive Wheel and at 
least one driven Wheel in frictional contact With said at 
least one drive Wheel; 

c. a spindle head assembly located betWeen said core Wire 
feed assembly and said pull roll assembly, said spindle 
head assembly comprising: 

i. a non-rotatable spindle nose, said core Wire traveling 
at least through said spindle nose; 

ii. a rotatable ?yWheel having at least one Wire spool 
for holding a coil Wire and at least one Wire guide, 
Wherein said ?yWheel rotates about said spindle 
nose; and 

iii. an applicator head for Wrapping said coil Wire 
around said core Wire, said applicator head opera 
tively connected to said ?yWheel for rotation there 
With. 

17. The coil Winding machine of claim 16, Wherein said 
applicator head includes at least one Wire guide insert. 

18. The coil Winding machine of claim 16, Wherein said 
applicator head includes at least tWo Wire guide pins. 

19. The coil Winding machine of claim 16, Wherein said 
applicator head includes a pressure adjustment plate. 

20. The coil Winding machine of claim 16, Wherein said 
applicator head includes at least one pressure pad. 

21. The coil Winding machine of claim 16, Wherein there 
are four Wire spools. 

22. The coil Winding machine of claim 16, Wherein there 
are four Wire guides. 

23. A method of assembling a coil Winding machine 
comprising the steps of: 

a. providing a spindle head; 

b. connecting a spindle nose to said spindle head; 

c. rotatably connecting a ?yWheel to said spindle head; 

d. connecting at least one Wire spool to said ?yWheel; 

e. connecting at least one Wire guide to said ?yWheel; and 

f. connecting an applicator head to said ?yWheel. 
24. The method of claim 23, further comprising the step 

of connecting a Wire guide insert to said applicator head. 
25. The method according to claim 23, further comprising 

the step of connecting a Wire guide pin to said applicator 
head. 


