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ABSTRACT: Apparatus for and method of controlling the un 
winding of an elongated strip material from a supply roll 
thereofduring the coiling of such strip material to define a coil 
construction wherein a substantially planar support inclined at 
an acute angle relative to a vertical plane is utilized together 
with a plurality of supporting rollers which engage the lower 
outer periphery of such supply roll to define an unwinding sta 
tion. Means is also provided for serially feeding supply rolls to 
the unwinding station and automatically splicing the leading 
end portion of each new supply roll to the trailing end portion 
of an unwound roll without stopping the coiling operation. 

  



PATENTED IN 197 3,582, Ol O 
SHEET OF 5 

INVENTOR. 291šBENTONAEMAN 
BY 76. Pla re 

HS ATORNEYS 

  



PATENTED JUN 197 3,582, Old 
" . . . SHEET 2 OF 5 

INVENTOR. 
BENTON A. WHTEMAN 

s N. 

BY (fleet. e. Eve, r 

HS AT TORNEYS 

  





PATENTED JUN 197 3,582, Ol O 
SHEET OF 5 

INVENTOR. 
BENTON A. WHITEMAN 

FG.3 BY Gl. ..., P. 
HS AT TORNEYS 

Vng Kyle 
  



PATENTED JUN 97 3,582,010 
SHEET S OF 5. 

INVENTOR. 

BY 7(ck. P-face, "A t /k-e 

HIS AT TORNEYS 

BENTON A.WHITEMAN   



3,582,010 

APPARATUSFOR AND METHODOF MAKING ACOIL 
CONSTRUCTION 

CROSS-REFERENCE TO RELATED APPLICATION 
This application is related to copending patent application, 

Ser. No. 497,069, filed Oct. 18, 1965. 

BACKGROUND OF THE INVENTION 

During the unwinding of elongated strip material from a 
supply roll thereof it has been found that if the supply roll can 
be accurately controlled so that each section of elongated 
strip material that is unwound therefrom is unwound in a 
precise manner and substantially with an edge thereof in a 
fixed plane it is considerably easier for an associated coil 
winding machine to coil such unwound section to form a coil 
construction having a desired configuration. Further, it has 
been found that a much more efficient coil winding operation 
is possible if it is not necessary to stop the entire winding 
operation to thread the leading end of each new supply roll 
through the associated coil winding machine. 

SUMMARY 

This invention provides a simple and economical apparatus 
and method wherein controlled unwinding of an elongated 
strip material from a supply roll thereof is provided by sup 
porting the supply roll so that it is unwound while a side 
thereof is held in a fixed plane at an unwinding station. 
Further, this invention enables a plurality of supply rolls to be 
serially fed to the unwinding station as well as enabling splic 
ing of the leading end portion of each new supply roll to the 
trailing end portion of a completely unwound supply roll 
without stopping the winding operation. 
Other details, uses, and advantages of this invention will 

become apparent as the following description of the exempla 
ry embodiments thereof presented in the accompanying 
drawings proceeds. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings illustrate present exemplary 
embodiments of this invention, in which 

FIG. 1 is a persepective view of an exemplary strip conduc 
tor coil construction made using the improved apparatus of 
this invention; 

F.G. 2 is a perspective view illustrating one exemplary em 
bodiment of a coil winding apparatus which has the improved 
apparatus of this invention provided as a part thereof and used 
to form the coil construction of FIG 1; 

FIG. 3 is a fragmentary perspective view illustrating electri 
cal leads attached to an elongated strip of electrically conduc 
tive material used in forming the exemplary coil construction 
of FIG. ; 

FIG. 4 is a view on the line 4-4 of FIG. 2 particularly illus 
trating the manner in which the apparatus of this invention is 
used to control the unwinding of an elongated strip of electri 
cally conductive material from a supply roll thereof which is 
supported on a plurality of spaced rollers defining a supply roll 
unwinding station while keeping a side of the supply roll as 
well as a corresponding edge of the unwound elongated strip 
in a substantially fixed plane against an associated inclined 
planar support; 

FIG. 5 is a fragmentary view showing the manner of 
coupling a freely rotatable core-carrying mandrel with drive 
means therefor; 

FIG. 6 is a view with parts broken away taken essentially on 
the line 6-6 of FIG. 4 and particularly illustrating the substan 
tially planar support and its associated components arranged 
at an acute inclined angle relative to a vertical plane; 
FIG. 7 is a fragmentary view particularly illustrating the 

structure used to support the inclined planar support which 
enables the angle of inclination and its position relative to the 
main portion of the coil winding apparatus to be adjusted; 
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2 
FIG. 8 is an enlarged view with parts broken away looking 

substantially normally toward the planar support illustrated in 
FIG. 4 and particularly illustrating a splicing roller having a 
heatable outer surface engaged against the terminal end por 
tion of the previously unwound elongated strip and urged 
against an associated supply roll at the unwinding station to 
enable splicing the leading end portion of the supply roll and 
the trailing end portion together by heat sealing such end por 
tions together; 

FIG. 9 is a greatly enlarged fragmentary view with parts in 
section and parts broken away particularly illustrating the 
manner in which the splicing roller with its heatable outer sur 
face is used to join two associated end portions of strip materi 
al; 

FIG. 10 is an end view showing the splicing roller of FIG. 8 
and a portion of its actuator and particularly illustrating an an 
nular heatable surface comprising such splicing roller; 

FIG. 1 is an end view similar to FIG. 10 and illustrating 
another exemplary embodiment of a splicing roller and its as 
sociated actuator wherein the heatable surface of such splic 
ing roller has a toothed configuration; 

FIG. 12 is an enlarged fragmentary view in elevation illus 
trating one exemplary embodiment of a brake device used 
with each spaced support roller supporting the supply roll at 
the unwinding station; 

FIG. 13 is a greatly enlarged fragmentary view particularly 
illustrating a roller and linkage system comprising a feed 
system used to automatically feed new supply rolls to the 
supply roll unwinding station; 

FIG. 14 is a fragmentary view similar to the right end por 
tion of FIG. 4 and particularly illustrating another exemplary 
embodiment of a winding apparatus which uses a splicing 
device having a second splicing roller together with a 
cooperating backup roller; 

FIG. 15 is an enlarged view similar to FIG. 8 particularly il 
lustrating the splicing action of the splicing device illustrated 
in FIG. 14; 

F.G. 6 is a fragmentary view in elevation particularly illus 
trating a knurled heatable surface comprising the second 
splicing roller presented in the exemplary embodiment of FIG. 
14 of the drawings; and 
FIG. 17 is an enlarged fragmentary view in elevation illus 

trating another exemplary embodiment of a brake device used 
with each spaced supporting roller defining the unwinding sta 
tion of the apparatus shown in FIG. 14. 
DESCRIPTION OF THE LLUSTRATED EXEMPLARY 

EMBODIMENTS 

An exemplary strip conductor coil construction or coil 
made while using the apparatus of this invention is shown in 
FIG. 1 and indicated generally by the reference numeral 25. 
The coil 25 comprises a tubular and substantially right circular 
cylindrical core element 26 which has a ribbon or strip 27 of 
electrically conductive material wound thereon in a manner as 
will be hereinafter described. The strip 27 has an inner electri 
cal lead 28 and an outer electrical lead 29 suitably fixed 
thereto. The completed coil 25 is adapted to be installed in an 
associated electrical system with its leads 28 and 29 suitably 
electrically connected to associated electrical components in 
a known manner. 

In the exemplary coil 25 presented in FIG. the underside 
of the elongated strip of conductive material 27 preferably has 
a strip or coating of electrical insulating material 39 
prelaminated thereagainst before the strip 27 is wound on the 
core element 26 to provide electrical insulation means 
between adjacent coils of the strip of conductive material 27. 
The insulating material may be in the form of a heat-sealable 
plastic material such as an epoxy resin or other sui 
material. 
The exemplary coil winding apparatus used in forming t 

strip conductor coil 25 of FIG. 1 in a substantially An 
manner is indicated generally by the reference numeral 32 in 
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FIG. 2. The apparatus 32 includes a frame structure which 
carries a substantially planar support 31 which in this example 
of the invention is in the form of a support plate. The support 
plate 31 is inclined at an acute angle 33 (see FIG. 6) relative 
to a vertical plane and roller means shown as a plurality of 
spaced rollers are carried by the support plate 31. 
The spaced supporting rollers define an unwinding station 

designated generally by the reference numeral 34 and a supply 
roll 35 of electrically conductive strip material 27 has its lower 
outer periphery supported on the rollers. The spaced rollers 
cooperate with the support plate 31 and hold the inner side of 
the supply roll 35 flatly against the support plate 31 so that 
upon pulling the leading end of the elongated strip material 27 
to unwind it from its supply roll 35 the inner side edge of the 
unwound strip material 27 is precisely held in a plane coincid 
ing with the support plate 31 whereby the elongated strip 27 
may then be wound on its associated core 26 with great preci 
sion and in any desired manner. 
As previously stated, the strip material 27 preferably has a 

strip or coating 30 of heat-sealable insulating material 
laminated to its lower surface, see FIG. 3, to provide electrical 
insulation between adjoining turns and such heat-sealable 
material 30 is effectively utilized to enable splicing the trailing 
end portion of a completely unwound supply roll 35 to the 
leading end portion of a new roll introduced onto the winding 
station 34 defined by the plurality of spaced supporting rollers 
to enable winding of coils 25 in mass production quantities 
and without stopping the coil winding apparatus or machine 
32. 
The tubular core elements 26 may be made of cardboard or 

the like and are contained in a suitable hopper 36 which has a 
downwardly extending chute 37 extending from its lower end. 
Each core element is adapted to be serially fed into a 

retainer 38 provided at the terminal lower end of the chute 37 
and supported to enable it to be easily picked up by associated 
mandrel in a manner to be subsequently described. 
As illustrated in FIG. 2, the coil winding apparatus 32 car 

ries a rotary table 39 which is adapted to be indexed in a ro 
tary manner about a fixed vertical axis. The table 39 carries 
three actuators shown as three fluid cylinders each designated 
by the numeral 40. 

Each cylinder 40 has a telescoping rod 41 which carries sup 
port means enabling coil 25 to be formed thereon and such 
support means comprises a radially expandable and freely 
rotatable mandrel 42 carried at the terminal end of the 
telescoping rod 41. Each cylinder 40 is adapted to extend and 
yieldingly hold its mandrel 42 into operative engagement with 
drive means therefor in a known manner. 
The table 39 is adapted to index the mandrels 42 through 

three stations 45,46 and 47. When a mandrel 42 is indexed to 
station 45, the associated cylinder 40 extends its associated 
rod 4 radially outwardly telescoping its adjoining mandrel 42 
within a core element 26 supported within the retainer 38 at 
the lower end of the hopper 36. 
When the mandrel 42 at station 45 has a core 26 thereon, 

the associated piston rod is retracted by cylinder 40 so that the 
core 26 is carried by mandrel 42 out of the retainer 38 
whereby such retracted mandrel can be indexed from station 
45 to winding station 46. Hopper 36 contains a plurality of 
cores 26 which are adapted to be serially dropped into 
retainer 38 through chute 37 as previously mentioned. As 
each core 26 is removed by an associated mandrel from 
retainer 38 another core 26 drops in its place. 
With the core-carrying mandrel 42 now at station 46, the 

piston rod 41 thereof is extended to interconnect mandrel 42 
by suitable driven clutch means 50 provided at its terminal 
outer end to suitable cooperating driving clutch means 51 pro 
vided on a rotatable drive shaft 53 comprising winding ap 
paratus 32, see FIGS. 1 and 5. As the drive shaft 53 is rotated, 
the same rotates mandrel 42 at station 46 to cause elongated 
strip 27 to be wound on the core 26 carried by the rotating 
mandrel 42 to define coil construction 25. The elongated strip 
27 is unwound from supply roll 35 and is held with its inner 
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4. 
side edge in the fixed plane defined by front surface of the sup 
port plate 31 whereby the coil construction 25 may be wound 
in a precise manner and without the problems which would 
normally be present if the supply roll 35 were free to move axi 
ally during unwinding rotation. 

After a completed strip conductor coil 25 has been formed 
on mandrel 42 at station 46, the associated piston rod 41 is 
retracted to thereby disconnect the driven mandrel 42 from 
drive shaft 53 and specifically to thereby move driven clutch 
means 50 away from driving clutch 5, whereby the retracted 
mandrel 42 is then indexed from station 46 to station 47. With 
the completed strip conductor coil 25 on mandrel 42 at station 
47, the associated piston rod 41 is extended whereby the strip 
conductor coil 25 is held in a position at the station 47 so that 
a pair of stripping members each designated by the numeral 
54, see FIG. 2, can strip the finished strip conductor coil 25 
from mandrel 42. 
The stripping members 54 are pivotally mounted to a sup 

port 55 by suitable pivot pins respectively carrying pinion 
gears disposed in meshing relation with each other. One of the 
stripping members 54 is interconnected to a piston rod 56 
adapted to be extended and retracted by a fluid cylinder 57 
carried by support 55. Thus, with a completed strip conductor 
coil 25 being held at station 47 by an extended mandrel 42, 
cylinder 57 is actuated to telescope its rod 56 outwardly and 
through the action of the above-mentioned pinion gears 
stripping members 54 are brought into clamping engagement 
in a known manner on opposite sides of coil 25. 
With the strip conductor coil 25 now firmly clamped 

between the stripping members 54 retraction of the piston rod 
41 of the mandrel 42 at station 47 pulls such mandrel out of 
the core 26 of the completed strip conductor coil 25 so that 
the particular mandrel 42 can be subsequently indexed to the 
station 45 by indexing table 39. With the mandrel 42 at station 
47 now retracted from within core 26 of the completed strip 
conductor coil 25, the cylinder 57 can be deactuated to return 
the stripping members 54 to the open position illustrated in 
FIG. 2 whereby such members drop the completed strip con 
ductor coil 25 onto a chute 58. The completed strip conductor 
coil 25 moves down chute 58 to a table 60 for subsequent test 
ing, packaging, and the like, 
As illustrated particularly in FIG. 4, the elongated strip 27 is 

adapted to be fed from its supply roll 35 around a turn roll 6 
and through a pair of cooperating thickness-sensing rollers 62 
and 63. The sensing roller 63 in this example of the invention 
is pivotally supported at the lower end of a lever 64 which has 
its upper end pivotally mounted on a pivot pin. The lever 64 
and the roller 63 are urged toward the roller 62 by suitable 
urging means such as a spring, or the like, and the lever 64 is 
adapted to engage an electrical switch 65 in response to an in 
creased thickness in the elongated strip 27, such as a double 
thickness in such an elongated strip, which would be present 
upon splicing the leading end portion designated generally by 
the reference numeral 66 of a new supply roll 35 to the trailing 
end portion designated generally by the reference numeral 67 
of strip material 27 previously unwound from a supply roll 35. 
The action of the rollers 62 and 63 and the operation of the 
electrical switch 65 will be described in more detail sub 
sequently in this specification in connection with the auto 
matic splicing action provided by the splicing device of this in 
vention. 

During a normal winding operation the elongated strip 27 
continues beyond the rollers 62 and 63, around another turn 
roll 68, around a pair of rolls 70 and 71, and then through a 
device designated generally by the reference numeral 72 
which attaches the leads 28 and 29 to the elongated strip 27 in 
a known manner. The strip 27 continues beyond the lead-at 
taching device 72 between a combination guide means and 
bearing surface means designated by the numeral 73 and a 
table 74 to winding station 46. 
Apparatus 32 also has a pair of taping head means 

designated by the numerals 75 and 76 which are employed to 
start strip 27 on core 26 as well as tape the final coil or layer of 
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coil construction 25 in position to prevent unwinding thereof. 
The manner in which lead-attaching device 72, guide 73, table 
74, and taping heads 75 and 76 are utilized in forming coil 
construction 25 will be more thoroughly understood by refer 
ring to the detailed description of similar components fully 
disclosed in the copending patent application Ser. No. 
497,069 referenced above. However, a detailed understanding 
of the operation of components 72-76 is not necessary to 
thoroughly understand the operation of the apparatus of the 
present invention. 
The support plate 31 supports the supply roll 35 at an acute 

angle 33 relative to a vertical plane and as previously men 
tioned. The plate 31 has an elongated bar 8 fixed to the rear 
surface 82 thereof by a pair of bolts 83 and cooperating nuts 
84, see FGS. 6 and 7. The bar 81 has a threaded outer end 
portion 85 which is received through an associated opening 86 
extending through an upright support portion 87 of the frame 
structure comprising the winding apparatus 32. 
A pair of threaded nuts 91 are provided and threaded on the 

outer end portion 85 of the rod 81 and tightly against opposite 
sides of the upright portion 87. The nuts 9 are used to posi 
tion the support plate 31 toward and away from the main por 
tion of the winding apparatus 32 and hence toward and away 
from the rear surface 93 of the upright support 87. The nuts 
91 and threaded end portion 85 may also be used to adjust the 
angle of inclination of the support plate 3A relative to a verti 
cal plane simply by rotating the rod 81, and hence the support 
plate 3i fixed thereto, within the opening 86 and about an axis 
extending longitudinally through the rod 81. Once the desired 
angle of inclination is provided the nuts 91 are firmly 
tightened against opposite sides of the upright support 87 to 
thereby hold the support plate 31 in position. 
As previously indicated, roller means comprising a plurality 

of spaced rollers are provided and engage the lower periphery 
of the supply roll 35 to define the supply roll unwinding station 
34, see FIG. 4. In this exemplary embodiment of the invention 
a plurality of three support rollers define the unwinding sta 
tion 34 and such support rollers are designated by the 
reference numerals 100, 101 and 102 respectively. The sup 
port roller 100 of this example is in the form of a splicing roller 
having a heatable outer surface and will be described in more 
detail subsequently. However, it will be appreciated that in 
some applications of this invention the splicing roller may be 
normally carried in a retracted position and is only extended 
into contact with a new supply roll 35 when it is desired to 
achieve splicing. The rollers 100-102 are supported so their 
axes are arranged substantially perpendicular to the support 
plate 31 and the rollers 100-102 have suitable bearings to 
enable substantially frictionless rotation thereof. 
Each supply roll 35 is supported for free rotation at the un 

winding station 34 and upon pulling the leading end of the 
elongated strip 27 comprising such supply roll unwinding 
takes place with the supply roll 35 rotating with its inner face 
or side in frictional contact with the support plate 31 and the 
unwound elongated strip 27 is also moved so that its inner 
edge contacts and is guided by the front face of the support 
31. 
To control the force required to be exerted against the lead 

ing end 66 of the elongated strip material 27 a brake device 
may be provided for use with one or more of the spaced sup 
porting rollers and in this example of the invention a brake 
device 03 is used with the rollers 101 and 102. The brake 
device 03 will be described in more detail subsequently; how 
ever, it will be appreciated that the purpose of the brake 
device 103 is to restrain the rotation of its associated roller in 
a controlled manner and thereby control the force required to 
be exerted to rotate and unwind the supply roll 35 and thus 
control the tightness or compactness with which each particu 
lar coil construction 25 is wound. 
Each supply roll 35 may be placed in position at the unwind 

ing station 34 in any suitable manner; however, in this exam 
ple of the invention, a supply roll feed system is provided for 
serially moving a plurality of supply rolls 35 to the unwinding 
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6 
station 34 and such feed system cooperates with the force of 
gravity to introduce each new supply roll 35 into unwinding 
position at the unwinding station 34. In particular, it is seen 
from FIG. 4 that the support plate 31 has a downwardly 
inclined table 105 suitably fixed thereto and the table 105 has 
a lower end 106 arranged essentially above the lowermost of 
the plurality of spaced supporting rollers 101 and 102. 
The feed system for serially feeding the supply rolls 35 onto 

the unwinding station 34 is in the form of a roller and linkage 
system (see FIG. 3) designated generally by the reference 
numeral 110 and such roller and linkage system 110 is 
operated by an actuator 11. The roller and linkage system 
110 is defined by a normally substantially H-shaped linkage 
assembly comprised of a first arm 112 which is arranged sub 
stantially vertically and is pivotally supported at its lower end 
by a pivot pin 113 with the support roller 02 comprising the 
support rollers of unwinding station 34 being rotatably sup 
ported about a pivot pin 18 adjacent the upper end of the 
arm 112. The H-shaped linkage assembly has a second arm 
115 arranged substantially parallel of the first arm 12 and 
rotatably supporting what will be referred to as a stop roller 
116 adjacent the upper end of the arm 15 and about a pin 
119. The arm 115 has its center portion pivotally supported 
about a fixed pivot pin 120 and its lower portion operatively 
connected by a pin 121 to a bracket fixed to the outer end of a 
telescoping rod 122 comprising the actuator 11. The H 
shaped linkage assembly has a transverse arm 123 pivotally 
connected to the arms 112 and 115 by a pair of pivot pins 124 
and 125 respectively. 

Thus, it is seen that the H-shaped linkage assembly 10 has 
the lower end of its normally substantially vertical leg 112 sup 
ported by pin 13 fixed to the support plate 31 and has its leg 
115 supported by the fixed pivot pin 120 so that it may be easi 
ly pivoted about pins 113 and 120 by the actuator 1. The 
manner in which the assembly 10 and its associated rollers 
are actuated to serially introduce the supply rolls 35 into un 
winding station 34 will be described in more detail sub 
sequently. 
The coil winding apparatus or machine 32 normally winds 

each coil 25 at a given substantially constant speed and the 
leads 28 and 29 are suitably fixed in position in a known 
manner. As the winding of production coils 25 continues and a 
particular supply roll 35 supported in position at the unwind 
ing station 34 is nearly completely unwound, i.e. spent, a suita 
ble sensor, such as a photoelectric cell, may be used to detect 
the reduced size of the nearly spent coil to shift the winding 
apparatus 32 so it will operate at what will be referred to as "- 
jog" speed whereby the linear speed of the strip 27 being 
wound is substantially reduced. 
As the apparatus 32 goes into reduced speed the actuator 

11 is simultaneously actuated using any suitable known 
technique thereby extending its telescoping rod 122 from the 
solid line position illustrated in FIG. 13 to the dotted line posi 
tion illustrated at 130 in such Figure whereupon the upper 
ends of the arms 12 and 15 with their associated rollers 102 
and 16 respectively are pivoted rapidly toward each other to 
an intermediate supporting position indicated at 131. As the 
stop roller 116 moves to the supporting position at 131 an ad 
joining lowermost supply roll supported on the table 105 rolls 
by gravity over the stop roller a 16 and then over the roller 102 
into an unwinding position at the unwinding station 34. The 
actuator 11 is then rapidly returned to its original position 
shown by solid lines in FIGS. 4 and 13. 
The actuator 1 holds its telescoping rod 122 in its ex 

tended position for a predetermined time interval which may 
be controlled by any suitable electrical circuit which may in 
clude an electrical time delay relay, or the like, whereupon the 
actuator is rapidly returned to its original retracted posi 
tion to thereby return the stop roller 6 to its normal 
stopping position and stop the supply roll previously adjoining 
the lowermost supply roll 35 adjacent the lower edge 106 of 
the table 05 and hold such previously adjoining supply roll 35 
in position awaiting introduction thereof (in a similar manner 
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as previously described) to the unwinding station 34. As the 
actuator 111 returns to its original position the roller 102 is 
also rapidly returned to its normal supporting position at the 
unwinding station 34 to define one of the supporting rollers of 
the unwinding station 34. 

In this example of the invention the roller 102 moves away 
from its brake device 103 once it is moved to its intermediate 
supporting position at 131; however, once the H-shaped link 
age assembly 110 is returned to its original position the brake 
device 103 is effective to provide the controlled restrained 
rotation of roller 102 which may have been previously set 
thereon. 

In this disclosure of the invention the presentation has 
proceeded by describing the manner in which the actuator 
111 is actuated after a suitable sensing means comprising the 
apparatus 32 has been energized to operate the apparatus 32 
at what has been referred to as a jog or reduced speed. The 
reduced speed referred to may be provided in any suitable 
manner and the strip 27 moved to the winding station 46 by 
either a continuous comparatively slow movement or an inter 
mittent movement. 
However, it will be appreciated that the actuator 111 may 

also be operated without the requirement of providing a spe 
cial sensing device in the winding apparatus 32 to detect the 
size of the nearly spent supply roll. For example, a signal to the 
actuator 11 may be provided by a nearly spent roll dropping 
through an opening 132 between the rollers 101 and 102 and 
striking an inclined ramp 134, see FIG. 4, which has a stop rod 
135 extending through a suitable elongated opening 136 in the 
ramp 134. The lower end of the stop rod 136 may actuate a 
suitable electrical switch 140 which may have a separate cir 
cuit used to energize the actuator 111. In providing a system 
which utilizes a signal from a dropping spent supply roll it is to 
be understood that the brake devices will be suitably con 
structed and arranged to allow the spent supply roll to drop 
freely through the opening at 132. 
However, the switch 140 provided in this exemplary em 

bodiment of the invention does not energize the actuator 111 
but is used to energize the unique device designated generally 
by the reference numeral 142 and used to automatically splice 
the leading end portion 66 of the new supply roll 35 to the 
trailing end portion 67 of the nearly spent supply roll. 
The splicing device 142 includes what has been referred to 

as a splicing roller 100 and in this example of the invention the 
rotatable splicing roller 100 comprises one of the spaced sup 
port rollers defining the unwinding station 34. The operation 
of the splicing device 142 is such that the splicing action can 
be achieved in a continuous manner without completely 
stopping the winding apparatus 32 and as will now be 
described in detail. 
As the nearly spent supply roll 35 drops through the open 

ing 132 a substantial amount of strip material may still remain 
thereon. Once the nearly spent supply roll indicated at 139 
strikes the stop rod 135 the electrical switch 140 is actuated 
and the splicing device 142 is actuated. At this point the wind 
ing apparatus 32 is operating at reduced speed as previously 
mentioned and a new supply roll 35 has been automatically 
moved into the unwinding station 34 as previously described. 
The new supply roll 35 engages the top surface of the trail 

ing end portion 67 of the elongated strip 27 from the nearly 
spent supply roll whereby the frictional contact between the 
outermost turn of the new supply roll 35 at the unwinding sta 
tion 34 and end portion 67 causes the new roll 35 to be rotated 
as the trailing end portion 67 is moved by the winding ap 
paratus at reduced speed. The electric switch 140 is electri 
cally connected in any suitable known manner to an electrical 
transformer 143 which supplies electrical power to a heat shoe 
defining an electrically heatable outer surface 144 of the splic 
ing roller 100 during rotation of the splicing roller 100 and in a 
manner as will be described in more detail subsequently. 
As the outer surface 144 is electrically heated it melts 

through the heat-sealable plastic insulating material 30 pro 
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8 
as indicated at 145 in FIG. 9 and the heated surface 144 also 
heats the plastic material 30 on the leading end portion 66 of 
the new supply roll 35 to a condition of tackiness so that as the 
forward end 146 of leading end portion 66 moves between the 
splicing roller 100 and the new supply roll 35 as illustrated at 
150 (see FIG. 8) the forward end 146 adheres against the trail 
ing end portion 67 and is moved toward the sensing rollers 62 
and 63. The forward end 146 may be at practically any posi 
tion about the outer periphery of a new supply roll 35 as it is 
introduced into the unwinding station 34. However, it will be 
appreciated that there will be no tendency to separate the 
outer turn of a new coil 35 and adhere it to the trailing end 
portion 67 even though the condition of tackiness may be pro 
vided thereon because any tacky condition of the outer turn 
with the forward end 146 at any position about the outer 
periphery of the new supply roll will not exert sufficient force 
to detach the forward end 146 until after it moves past the 
splicing roller 100. Thus, with the forward end 146 in the posi 
tion illustrated in FIG. 8, for example, the tacky condition is 
not yet effective to pull the forward end 146 loose. Further, 
the manner in which the forward end 146 is adhered to its 
supply roll 35 and the force required to assure that end 146 
will become unfastened at the right time may be accurately 
controlled to assure the desired operation. 

It will also be appreciated that each supply roll 35 may be 
supported on the inclined table 105 with the forward end 146 
of its outer turn taking into account the angular distance that 
it must roll down the table .05 and over the rollers 16 and 
102 in their intermediate supporting positions so that it will be 
placed in position at the unwinding station 34. Thus, each 
supply roll 35 may be placed so that the forward end 146 of its 
leading end portion 66 will be angularly displaced from the 
splicing roller 100 only a small angular distance, within an 
angle of 45, for example, and as illustrated by the angle 151 in 
FIG.8. To facilitate placing each supply roll 35 on the inclined 
table 105 with its forward end 146 at the correct position a 
suitable mark may be placed on the support plate 31 for the 
forward end of each supply roll and as indicated at 152 for the 
lowermost supply roll 35. This technique assures that each 
new supply roll 35 introduced onto the unwinding station need 
be rotated only a minimum angular distance for its forward 
end to move over the splicing roller 100. 

However, even if the forward end 46 is displaced a com 
paratively large amount away from the splicing roller 100, the 
heating of the outermost turn of the new supply roll 35 assures 
that a condition of tackiness is provided whereupon the con 
tact between the splicing roller 100 and the new supply roll 35 
at essentially one point is sufficient to assure nonslipping rota 
tion of the new supply roll at the unwinding station 34 and 
until the forward end 146 is separated from the new supply 
roll 35 and end portions 66 and 67 heat sealed together. 
The splicing roller 100 may be rotatably supported about a 

suitable shaft which may be carried by the support plate 31; 
however, in this exemplary embodiment of the invention a 
shaft 153 is provided and supported on a bracket defining the 
forward end of a telescoping rod 155 of an actuator 156. The 
actuator 156 is utilized to provide a limited predetermined 
movement of the splicing roller 100 toward and against the 
new supply roll 35 to assure a more effective heating of the 
trailing end portion 67 of the elongated strip 27 and the more 
effective creation of a tacky condition between end portions 
66 and 67. Further, with the actuator 156 in a retracted posi 
tion the roller 100 may normally engage the supply roll 35 and 
with the roll 35 at full diameter provide some support 
therefor. However, it will be appreciated that the splicing 
roller 100 need not necessarily be provided so that it will nor 
mally initially engage the outer periphery of the new supply 
roll 35 and in many applications of this invention the splicing 
roller 100 may be spaced away from the outer periphery of a 
new supply roll 35 and is moved into position by the actuator 
156 once it is desired to splice the leading end portion 66 of a 
new supply roll to the trailing end portion 67 of a strip 27 in 

vided on the trailing end portion 67 of the elongated strip 27 75 the manner described above. 
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Once the leading end portion 66 of the new supply roll 35 is 
spliced to the trailing end portion 67, the double thickness 
section indicated by the reference numeral 159, FIGS. 4 and 
8, moves between the sensing rollers 62 and 63 whereupon the 
lever 64 carrying roller 63 is pivoted counterclockwise as 
viewed in FIG. 4, energizing the electric switch 65 which util 
izes any suitable known electrical circuitry to actuate a sole 
noid-operated cutting knife 160 which has a sharp cutting 
edge 161 which severs that portion of the trailing edge portion 
67 which is arranged beneath the knife 160 and adjoins the 
nearly spent supply roll. Thus, a comparatively short double 
thickness section 159 is provided in the continuous strip 27 
only for a distance as determined by the distance between the 
sensing rollers 62 and 63 and the knife 160. 
The electrical switch 65 also utilizes suitable known cir 

cuitry to deenergize the transformer 143 thereby discontinu 
ing the heating of the heatable outer surface 144 of the splic 
ing roller 100. Further, the switch 65 may also be suitably 
electrically connected to the actuator 156 to cause retraction 
of the telescoping rod 155 from its extended position. 
The winding apparatus 32 may be automatically pro 

grammed so that once a double thickness section passes 
through the sensing rollers 62 and 63 the apparatus 32 will 
continue to wind for a predetermined time period sufficient to 
completely wind the double thickness section 159 on a coil 25 
and then automatically terminate the winding action whereu 
pon the coil with a double thickness portion therein would be 
rejected. However, it may be established by test that even with 
a double thickness section a completed coil 25 may have the 
desired physical and electrical characteristics whereupon such 
coil would then be wound in a normal manner without special 
programming for the apparatus 32. The sensing switch 65 may 
also be suitably electrically connected to the winding ap 
paratus 32 to shift such winding apparatus from its reduced 
speed operation, at which it has been operating during the in 
troduction of a new supply roll 35 onto the unwinding station 
34 and the splicing of such new roll to the trailing end 67 of 
the elongated strip 27, to its normal high-speed operation. 
The severing knife 160 with its cutting edge 161 may also be 

provided with an optical backup plate i63 which is shown by 
dotted lines in the drawings. The backup plate 163 enables the 
strip 27 to be sandwiched between the knife edge 161 and 
such backup plate to assure a more efficient severing action. 
The splicing roller 100 may be of any suitable construction 

and in this exemplary embodiment of the invention suitable 
structure is provided to enable the outer heatable surface or 
heat shoe 144 thereof to be electrically resistance heated 
while allowing free rotation of the splicing roller 100, see 
FIGS. 8-10. In particular, the outer heatable surface 144 is 
made of a suitable electrically conductive metallic material of 
known controlled resistance and is supported by an inner disc 
165 made of an electrical insulating material. The splicing 
roller 100 has a hub portion 166 through which the fixed shaft 
153 extends in electrically insulated relation and the hub 166 
has a pair of annular bands 170 made of electrically conduc 
tive material which are electrically insulated from each other 
and from the central shaft 53. 
A pair of brushes or spring contacts 17 are suitably at 

tached to a bracket 169 fixed to the terminal end of the 
telescoping rod 55 and each spring contact 171 contacts an 
associated electrically conductive band 170. Electrical cur 
rent flow from the transformer 143 is provided through a pair 
of electrical lines 172 to the spring contacts 171 so that with 
rotation of the splicing roller 100 a complete electric circuit is 
provided by contacts 171, annular bands 170, and a pair of 
electrical leads 73 electrically connected to opposite ends of 
the heatable surface or substantially annular heat shoe 144. 
Only one technique has been illustrated for substantially in 

stantaneously heating the outer heatable surface 144 of the 
splicing roller i00 to a sufficiently high temperature to enable 
heat sealing of end portions 66 and 67 together; however, it 
will be appreciated that any suitable means or technique may 
be utilized to heat the outer heatable surface 44. 
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The outer heatable surface 144 in this example of the inven 

tion is defined in the form of a single substantially annular 
ridge 175 which has its opposite ends arranged in spaced rela 
tion and ridge 75 is electrically resistance heated in the 
manner described above. The annular ridge 175 has a width 
substantially smaller than the width of the splicing roller 100 
and thereby is capable of providing a high heat over a con 
paratively small surface area to thereby cause a corresponding 
width of the electrical insulating material 30 to be melted to a 
tacky condition and provide splicing of the end portions 66 
and 67 as well as melt away a substantial amount of the electri 
cal insulating material 30 to provide metal-to-metal contact 
between the metallic portions of the elongated strips 27, as in 
dicated at 177 in FIG. 9, to thereby provide a high-quality 
electrical connection between the trailing end portion 67 and 
leading end portion 66. 
To provide an even higher quality electrical connection as 

well as a high-quality splice between end portions 66 and 67 
the splicing roller 100 may have a toothed annular ridge which 
is designated generally by the reference numeral 75M and 
shown in FIG. 11 of the drawings. The toothed annular ridge 
175M has a plurality of substantially identical teeth 180M. 
The remaining component portions of the splicing roller 
175M will be designated by the same reference numerals as 
corresponding portions of the splicing roller 100 also followed 
by the letter designation M and not described again in detail. 
Further, it should be understood that the previous description 
of corresponding component portions is fully applicable. Also, 
the splicing roller 175M may be utilized interchangeably with 
the splicing roller 100, as desired. 
As previously indicated each supporting roller 101 and 102 

may utilize a brake device 103 and the brake device 103 is il 
lustrated in more detail in FIG. 12 of the drawings. Each brake 
device 93 is used to restrain the rotation of its associated 
roller 101 or 102 thereby making it more difficult to rotate the 
supply roll 35 and hence control the tension in the elongated 
strip 27 as it moves toward the winding station 46 and thereby 
help control the compactness with which a particular coil 25 is 
wound. 
The brake device 103 comprises a support block 182 which 

is suitably fixed to the support plate 3 and has a comparative 
ly large opening 183 extending therethrough. A rod 184 hav 
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ing a threaded end portion 185 is provided and extends 
through the opening 183 and a nut 86 is threaded over the 
threaded portion 185. A compression spring 190 is provided, 
and acts between the support block 182 and a collar 91 at 
tached to rod 84, to normally urge a brake shoe 92 fastened 
at the forward end of the rod 184 against the outer periphery 
of an associated roller, either 101 or 192. The collar 19A may 
be adjusted axially along the rod 184 and suitably fastened at 
any desired axial position by a setscrew 193 to thereby adjust 
the force with which the brakeshoe 192 is urged by spring 190 
against its associated roller. 
Means may also be provided for urging the supply roll 35 

more firmly toward and against its supporting rollers 101 and 
102 to provide greater tension in the strip 27 during the un 
winding of each supply roll 35. In this exemplary embodiment 
of the invention a suitable actuator 195, see FIG. 13, is pro 
vided and the actuator 195 has a telescoping rod 196 which 
carries an assembly 200 at its outer end. The assembly 200 has 
a roller 201 rotatably supported at its lower end and a substan 
tially L-shaped bracket 202 is fixed to the main portion 203 of 
the assembly 200. 
A threaded adjusting screw 204 is provided and extends 

through an associated threaded opening in the bracket 202. 
The screw 204 engages and adjustably pivots the lower end of 
another substantially L-shaped member 205 against a corn 
pression spring 206 which is arranged at the lower end of the 
assembly 200. The spring 206 urges a telescoping rod 207 car 
ried by bracket 202 toward the roller 201 and the rod 207 car 
ries a brakeshoe 210 at its outer end which is urged into fric 
tional contact against the rotatable roller 20. One end of the 
spring 206 is engaged by member 205 and its opposite end is 
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urged against a disc 211 fixed to the outer end portion of the 
telescoping rod 207. The force with which brake shoe 210 is 
urged against the roller 201 may be controlled simply by 
threading the adjusting screw 204 in or out as desired to vary 
the force exerted by spring 206. Also, the spring 206 is easily 
interchangeable with a similar spring which exerts the desired 
force. Thus, it is seen that the assembly 200 cooperates with 
the brake devices 103 to provide even more precisely con 
trolled unwinding of the supply roll 35 at the unwinding sta 
tion 34. 
Another exemplary embodiment of the winding apparatus 

or machine of this invention is illustrated in FIGS. 14-16 of 
the drawings. The apparatus illustrated in FIGS. 14-16 is 
very similar to the apparatus 32; therefore, such apparatus will 
be designated generally by the reference numeral 32A and 
parts of the apparatus 32A which are very similar to cor 
responding parts of the apparatus 32 will be designated by the 
same numeral as in the apparatus 32 also followed by the 
letter designation A and not described again. Only those com 
ponent parts of the apparatus 32A which are different from 
corresponding parts of the apparatus 32 will be designated by 
a new reference numeral also followed by the letter designa 
tion A and not described in detail. For those component parts 
of the apparatus 32A which carry the same reference nu 
merals as corresponding parts of the apparatus 32 the previous 
detailed description is fully applicable and therefore will not 
be repeated. 
The main differences between the apparatus 32 and the ap 

paratus 32A are in the splicing devices and the brake devices 
for the support rollers. The splicing device 142A of apparatus 
32A utilizes a second splicing roller which will be designated 
generally by the reference numeral 213A and the splicing 
roller 213A may be substantially identical to the splicing roller 
100A and may be provided with substantially identical com 
ponent portions, associated actuator 156A, and may be ener 
gized by the same electrical circuitry used to energize the ac 
tuator 156A used with roller 100A. The roller 213A is used 
with a cooperating backup roller 214A and the backup roller 
24A has a cooperating outer surface 215A which is adapted 
to engage the leading end portion 66 of a roll 35 in the un 
winding station 34A and hold it against end portion 67 which 
is engaged by an outer heatable surface 216A of the splicing 
roller 23A. 
The outer heat shoe or surface 216A may have any desired 

configuration and as illustrated in FIG. 16 the exemplary splic 
ing roller 23A has a knurled heatable surface, i.e. a heatable 
surface 216A which has a knurled configuration. The knurled 
heatable surface 216A is heated in a similar manner and with 
substantially identical components used to heat the heatable 
surface 144A of the first-encountered splicing roller 100A. 
The backup roller 24A may be provided with a resilient 

rubberlike outer surface 215A which is adapted to receive the 
projection means comprising the knurled heatable surface 
216A; however, the backup roller 214A may have a cor 
responding contoured configuration which is particularly 
adapted to receive projections 217A comprising the knurled 
heatable surface 216A. The splicing device 142A with its ad 
ditional splicing roller 213A and cooperating backup roller 
214A assure that a higher quality splice is provided between 
end portions 66 and 67 while also providing an improved elec 
trical connection therebetween. 
The actuator 156A comprising the splicing device 142A is 

optional and thus has been presented by dotted lines in the 
drawings. However, it is to be understood that any suitable 
means may be provided for urging and holding the second 
splicing roller 23A and its backup roller 214A suitably urged 
toward each other. 
Although a knurled heatable surface 216A has been illus 

trated on the splicing roller 213A of this exemplary embodi 
ment of the invention, it will be appreciated that any desired 
configuration may be provided on either the splicing roller 
213A or the backup roller 214A. Further, it will be ap 
preciated that it may be desired to provide suitable actuation 
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2 
means for the backup roller 214A while rotatably supporting 
the splicing roller 213A about a fixed axis of rotation. 
Another exemplary embodiment of a brake device is illus 

trated in FIG. 17 of the drawings and the brake device of FIG. 
17 is very similar to the brake device 103 previously 
described. Therefore, the brake device of FIG. 17 will be 
designated generally by the reference numeral 103A. The 
brake device 103A may be used interchangeably with the 
brake device 103 and the main difference between the brake 
device 103 and 103A is that the brake device 03A is con 
structed so that its structural portions are arranged entirely 
within the peripheral outline of its associated roller, either 
roller 101A or roller 02A. 
The brake device 103A has an arm 220A which is fixed to 

the fixed shaft 221A of its associated supporting roller in any 
suitable manner and the arm 220A has an opening 223A ex 
tending through the outer end thereof. A rod 224A is provided 
and is axially slidable through the opening 223A and the rod 
224A carries a brakeshoe 226A at its terminal inner end. A 
compression spring 230A is provided and acts between arm 
223A and on axially adjustable disc 229A which may be ad 
justably positioned along rod 224A. The spring 230A urges 
rod 224A and hence brakeshoe 226A into frictional contact 
with a cooperating annular friction surface 231A defining the 
outer surface of its associated roller, either roller 101A or 
102A. The rod 224A has a threaded outer end 233A which is 
adapted to receive a threaded nut assembly 234A. Thus, the 
position of the brakeshoe 226A relative to the annular friction 
brake surface 231A is controlled by threading the nut 234A in 
and out on the threaded outer end 233A of the rod 224A. The 
force exerted by spring 230A may be adjusted by suitably ad 
justing the disc 229A along the rod 224A. The compression 
spring 230A may also be suitably replaced with a similar 
spring which may exert any desired frictional force. 
Thus it is seen that this invention provides a winding ap 

paratus 32, for example, which provides precisely controlled 
winding of electrical strip conductor coils 25 under conditions 
where a support plate 31 and associated supporting rollers as 
sure that each supply roll 35 may be easily and precisely un 
wound at an unwinding station 34. In addition, a plurality of 
supply rolls 35 may be automatically and serially introduced 
into the unwinding station using a unique feed system which is 
comprised of a roller and lever system. Also, a simple device 
and method is employed in this overall structure for automati 
cally splicing the leading end portion 66 of a new supply roll 
35 to the trailing end 67 of an elongated strip 27 comprising a 
spent supply roll. The splicing device effectively utilizes the 
heat-sealing characteristics of the insulating material 30 pro 
vided on the elongated strip 27 to provide automatic splicing 
without stopping the winding apparatus or machine 32. 
The support plate 3 of apparatus 32 may be made of any 

suitable metallic material provided with a substantially fric 
tionless highly polished surface to enable easy unwinding rota 
tion of the supply roll 35. It will also be appreciated that the 
outside surface of the inclined support plate 31 may be made 
of or suitably treated with any suitable antifriction material, 
either metallic or nonmetallic, to provide the desired friction 
less surface. Also, the angle of inclination 33 of the support 
plate 31 may be suitably adjusted to provide the desired un 
winding rotation of each supply roll 35 at the unwinding sta 
tion 34. 
The improved apparatus and method of this invention has 

been illustrated and described in connection with the support 
ing of the supply rolls 35 of strip material 27 used in forming 
electrical coils 25. However, it will be appreciated that the 
concept of an inclined support plate 31 with its associated sup 
porting rollers may be utilized to handle practically any type 
of strip material wound in roll form including both large 
diameter rolls and small-diameter rolls. Further, any width of 
material may be handled simply by adjusting the width of the 
inclined table 105. In addition, it will be appreciated that any 
desired number of supporting rollers similar to rollers 101 and 
102 may be provided with provisions to move certain ones of 
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such rollers to enable the weight of exceptionally heavy supply 
rolls to be distributed over a large number of rollers. 
The supporting rollers 101 and 102, for example, of the ap 

paratus 32 are shown as being freely rotatable. However, it 
will be appreciated that an inclined supporting plate and 
similar rollers may be utilized wherein the rollers may be 
power driven and utilized to wind strip material on a core 
which may be rotatably supported with an edge thereof sub 
stantially coinciding with the outer surface of the inclined 
plate which may be similar to the supporting plate 31. 
While present exemplary embodiments of this invention, 

and methods of practicing the same, have been illustrated and 
described, it will be recognized that this invention may be 
otherwise variously embodied and practiced within the scope 
of the following claims. 
What claim is: 
i. An apparatus for supporting a supply roll of elongated 

strip material and controlling the unwinding thereof compris 
ing a substantially planar support inclined at an acute angle 
relative to a vertical plane and roller means engaging the 
lower outer periphery of said supply roll and defining a supply 
roll unwinding station, said roller means cooperating with said 
planar support to support said supply roll and hold a side 
thereof against said planar support so that upon pulling the 
leading end portion of said strip material to unwind it from 
said supply roll said planar support and said roller means 
cooperate to assure an inner edge of the unwound strip 
material is precisely held in a plane coinciding with said planar 
support, said roller means comprising a plurality of spaced rol 
lers and further comprising, a downwardly inclined table hav 
ing a lower end arranged above at least one of said plurality of 
spaced rollers and being particularly adapted to support a plu 
rality of supply rolls of said strip material, said table cooperat 
ing with said planar support to hold a side of each of said plu 
rality of rolls against said planar support, and a supply roll feed 
system cooperating with the force of gravity normally tending 
to roll said plurality of rolls downwardly along said table, said 
feed system automatically and serially delivering said supply 
rolls onto said plurality of rollers defining said unwinding sta 
tlO. 

2. An apparatus as set forth in claim 1 in which said feed 
system comprises a roller and linkage system and an actuator 
for actuating said roller and linkage system. 

3. An apparatus as set forth in claim 1 in which one of said 
plurality of rollers defines a part of said roller and linkage 
system said one roller being carried on a pivoted lever and 
being movable from its normal position at said unwinding sta 
tion to a position more closely adjacent said lower end of said 
inclined table to enable easy transfer of each supply roll to 
said unwinding station. 

4. An apparatus as set forth in claim 3 in which said roller 
and linkage system comprises a rotatable stop roller normally 
supported above said lower end of said table, said stop roller 
being normally held in position above said table to hold said 
plurality of supply rolls against downward movement along 
said table and said stop roller being adapted to be pivoted so 
that its outer periphery is arranged downwardly and substan 
tially in line with the top surface of said table to enable a 
supply roll previously held thereby to be partially supported 
by said said stop roller as it moves to said unwinding station. 

5. An apparatus for supporting a supply roll of elongated 
strip material and controlling the unwinding thereof compris 
ing a substantially planar support inclined at an acute angle 
relative to a vertical plane and roller means engaging the 
lower outer periphery of said supply roll and defining a supply 
roll unwinding station, said roller means cooperating with said 
planar support to support said supply roll and hold a side 
thereof against said planar support so that upon pulling the 
leading end portion of said strip material to unwind it from 
said supply roll said planar support and said roller means 
cooperate to assure an inner edge of the unwound strip 
material is precisely held in a plane coinciding with said planar 
support, said roller means comprising a plurality of spaced rol 
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4 
lers and further comprising, a downwardly inclined table hav 
ing a lower end arranged above at least one of said plurality of 
spaced rollers and being particularly adapted to support a plu 
rality of supply rolls of said strip material, said table cooperat 
ing with said planar support to hold a side of each of said plu 
rality of rolls against said planar support, and a supply roll feed 
system cooperating with the force of gravity normally tending 
to roll said plurality of rolls downwardly along said table, said 
feed system automatically and serially delivering said supply 
rolls onto said plurality of rollers defining said unwinding sta 
tion, said feed system comprising a roller and linkage system 
and an actuator for actuating said roller and linkage system, 
said roller and linkage system being defined by a normally sub 
stantially H-shaped linkage assembly comprised of a first arm 
arranged substantially vertically and being pivotally supported 
at its lower end and with one of said plurality of spaced rollers 
being rotatably supported adjacent the upper end of said first 
arm and comprising a part of said roller and linkage system, a 
second arm arranged substantially parallel to said first arm 
and being pivotally supported about a fixed pivot pin, said 
second arm rotatably supporting a stop roller adjacent its 
upper end and being operatively connected to said actuator at 
its lower end, and a transverse arm operatively connected 
between said first and second arms, said actuator being actu 
ated to pivot the upper ends of said arms and hence said one 
roller and said stop roller rapidly toward each other to an in 
termediate supporting position whereupon said stop roller al 
lows an adjoining lowermost supply roll supported on said 
table to roll by gravity over said stop roller and then over said 
one roller to said unwinding station and said actuator being 
rapidly returned to its original position to stop a supply roll ad 
joining said lowermost supply roll adjacent the lower edge of 
said table while simultaneously said one roller is returned to its 
original supporting position at said unwinding station. 

6. A strip conductor coil winding machine comprising, an 
apparatus for supporting a supply roll of elongated strip 
material and controlling the unwinding thereof during the 
coiling of said elongated strip material to define a coil, said ap 
paratus comprising, a substantially planar support inclined at 
an acute angle relative to a vertical plane and roller means en 
gaging the lower outer periphery of said supply roll and defin 
ing a supply roll unwinding station, said roller means 
cooperating with said planar support to support said supply 
roll and hold a side thereof against said planar support so that 
upon pulling the leading end portion of said strip material to 
unwind it from said supply roll said planar support and said 
roller means cooperate to assure an inner edge of the un 
wound strip material is precisely held in a plane coinciding 
with said planar support to thereby enable forming said coil in 
a precise manner, said roller means comprising a plurality of 
spaced rollers and further comprising, a downwardly inclined 
table having a lower end arranged above at least one of said 
plurality of spaced rollers and being particularly adapted to 
support a plurality of supply rolls of said strip material, said 
table cooperating with said planar support to hold a side of 
each of said plurality of rolls against said planar support, and a 
supply roll feed system cooperating with the force of gravity 
normally tending to roll said plurality of rolls downwardly 
along said table, said feed system automatically and serially 
delivering said supply rolls onto said plurality of rollers defin 
ing said unwinding station once a supply roll at the unwinding 
station has been substantially spent and removed from said un 
winding station. 

7. A machine as set forth in claim 6 in which said feed 
system comprises a roller and linkage system and an actuator 
for actuating said roller and linkage system, said roller and 
linkage system comprising, a rotatable stop roller normally 
supported above said lower end of said table, said stop roller 
being normally held in position above said table to hold said 
plurality of supply rolls against downward movement along 
said table, and said stop roller being adapted to be pivoted so 
that its outer periphery is arranged downwardly and substan 
tially in line with the top surface of said table to enable a 
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supply roll previously held thereby to be partially supported 
by said stop roller as it moves to said unwinding station. 

8. An apparatus for supporting a supply roll of elongated 
strip material and controlling the unwinding thereof compris 
ing, a substantially planar support inclined at an acute angle 
relative to a vertical plane, roller means engaging the lower 
outer periphery of said supply roll and defining a supply roll 
unwinding station, said roller means cooperating with said 
planar support to support said supply roll and hold a side 
thereof against said planar support so that upon pulling the 
leading end portion of said strip material to unwind it from 
said supply roll said planar support and said roller means 
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cooperate to assure an inner edge of the unwound strip 
material is precisely held in a plane coinciding with said planar 
support, a downwardly inclined table having a lower end ar 
ranged above at least a part of said roller means and being par 
ticularly adapted to support said supply roll, said table 
cooperating with said planar support to hold a side of said 
supply roll against said planar support, and a supply roll feed 
system cooperating with the force of gravity normally tending 
to roll said supply roll downwardly along said table, said feed 
system automatically delivering said supply roll onto said 
roller means defining said unwinding station. 


