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3,100,089 
WlNDlNG APPARATUS AND TENSIONING 

MEANS THEREFOR 
Paul H. Norrholm, 91 Midland Blvd., 

Lake Ronkonkoma, N.Y. 
Filed Feb. 12, 1962, Ser. No. 172,473 

6 Claims. (Cl. 242—6) 

This invention relates to a winding apparatus and 
more particularly to a winding apparatus for applying a 
covering to coils and the like. 
An object of the invention is to provide a winding ap 

paratus with a tensioning device by means of which a 
covering in the form of a strip of material is tightly 
wound on the coil with the convolutions thereof disposed 
in equally arranged relation. 

Another object of the invention is to provide a winding 
apparatus for continuously winding a strip of material 
in covering relation on a coil from a rotatably mounted 
shuttle on which the strip of material is arranged in folded 
back and forth manner and with the coil mounted for 
movement in timed relation with the movement of the 
shuttle and through which the shuttle moves with the 
rotation thereof. 
. Another object of the invention is to provide a wind 
ing apparatus of said character in which the tensioning 
device maintains a tension on the strip as the same is fed 
from the shuttle and wound onto the coil. 

Still another object of the invention is to provide a 
tensioning device which alternately engages and releases 
the strip as the same is unwound from the shuttle. 

Still another object of the invention is to provide a 
winding apparatus with a rotatably mounted tensioning 
device having pivotally mounted pins biased for move 
ment into the path of travel of the strip as the same is 
unwound from the shuttle with the rotation thereof for 
alternately ‘disposing the strip in and out of engagement 
with the pins for tensioning the strip. 
With the foregoing and other objects in view, reference 

is now made to the following speci?cation and accompany 
ing drawings in which the preferred embodiment of the 
invention is illustrated. 

In the drawings: 
FIG. 1 is a view in elevation of a winding apparatus 

constructed in accordance with the invention. 
FIG. 2 is a rear view thereof. 
FIG. 3 is a top plan view of the apparatus with the 

front thereof on the left. 
. FIG. 4 is an enlarged side view of the tensioning de 

vice. 

FIG. 5 is an end view taken along the ‘line 5—5 of 
FIG. 4. 

FIG. 6 is a sectional view taken approximately along 
the line 6~6 of FIG. 4. 

Referring to the drawings, the winding apparatus in 
cludes a shuttle 1!} of annular formation which is mounted 
for rotation in clockwise direction as viewed in FIG. 1 
of the drawings. The shuttle extends through the axial 
opening in a coil C and the like for applying a strip S 
of material in covering relation on the coil. The coil is 
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mounted for rotation in a horizontal ‘plane in synchronism _ 
with the movement of the shuttle so that a lap is applied 
to the coil with each rotation of the shuttle. 
The shuttle 10 is of ?anged or channel shaped forma 

tion in section, in which channel an elongated length of 
the strip S is wound in a back and forth manner su?icient 
for applying the strip to a number of coils. The shuttle 
includes an arcuate sector 11 which subtends substantial 
ly an arc of 330 degrees and a hinged section 12 which is 
hinged to one end of the sector 11 as at 13 and has latch 
ing engagement as at 14 with the opposite end thereof to 
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retain the sectors in complete annular formation. 
strip S is wound upon the sector 11 with the ends of the 
folds thereof located adjacent the ends of said sector and 
with a slot '15 in the bottom wall thereof adjacent the 
hinged connection 13 through which the strip is drawn 
with the rotation of the shuttle. 
The shuttle is supported by and mounted for turning 

movement between flanged rollers 17, 18, 19 and 20 
about which an endless belt 21 is trained with the inner 
course of the belt ‘disposed in frictional engagement with 
the ?anges of the shuttle. The pulleys 17, 18 and 19 are 
a-djustably supported by a stand 22 ai?xed in upright re 
lation on a base 23 to provide the proper tension to the 
belt 21. The pulley 20 is af?xed to a drive shaft 24 
journaled for rotation in pillow blocks 25 and 26 mounted 
on the base 23. A drive pulley 27 is af?xed to said drive 
shaft and over which drive pulley is trained an endless 
belt 28 operatively connected with drive ‘means for turn 
ing the pulley 20' in counter-clockwise direction to there 
by rotate the shuttle in clockwise direction as hereinbe 
fore described. The pulleys 17 and 18 are rotatably 
mounted on stub shafts ‘29 and 30‘ carried by split 
blocks 31 and 32 respectively which are slidably and ad 
j-ustably arranged on a horizontal bar 33. The said bar 
is adjustable horizon-tally in a split block 34 which block 
is adjustable vertically on the stand 22. The pulley 19 
is mounted for turning movement on a stub shaft 35 car 
ried by a split block 36 which is mounted for vertical 
adjustment on the stand 22. 
The coil C is mounted for rotation between rollers 38, 

39 and 40, the rollers 38 and 39 being freely rotatable on 
vertical shafts 42 and 4-3 respectively which are af?xed 
in upright relation to ?at bars '44 and- 45. The said bars 
are supported on a plate 46 a?ixed to a supporting post 
47 which is ‘secured in upright relation on the forward 
portion of the base 23. The bars 44 and 45 are slotted 
for adjustably receiving threaded studs 48 for tightening 
the bars in any desired adjusted position on the plate 46 
to dispose the peripheries of the rollers 38 and 39 in en 
gagement with the periphery of the coil. The roller 40 is 
af?xed to the upper end of a vertical shaft 49 journaled 
vfor rotation in a swing arm 50 which is mounted for 
swinging movement on the post 47. The shaft 49 is op~ 
eratively connected with driving means for imparting step 
by step turning movement to the coil in timed relation 
with the rotation of the shuttle 10. 
The plate 46 is centrally recessed ‘as at 52, and the coil 

is supported on the ?anges 51 of the rollers 38‘ and 391 
to dispose the coil above said recessed portion. This pro 
vides means by which the shuttle moves through the 
axial opening in the coil and through the recessed por 
tion of the plate with the feeding of the strip S therefrom. 
The coil C is advanced with each rotation of the shuttle 

to thereby apply a wrap or convolution about the coil 
with each wrap or convolution overlapping the previous 
wrap or convolution. For this purpose, the shaft 49' is 
operatively connected with the drive shaft 24 by means 
of pivotally mounted levers 531 and 54 having a pivotally 
mounted. slide and slot connection 55 with the levers 53 
provided with a cam follower in the form of a wheel 56 
journaled on the pin '57 and biased ‘by a spring 58 into 
engagement with a cam wheel 59* mounted on the drive 
shaft 24. The lever 54 is pivotally mounted on a ver 
tical pin 60 to an arm 61 swingably mounted on the shaft 

, 49 and with a coil spring spring 62 surrounding said shaft 

70 

and a?ixed at one end to said pin 60 and at its other end 
to said shaft 49 as at 63. The shaft 49' is retained against 
too free movement by a coil spring 65 surrounding said 
shaft and a?ixed at one end to a lug 66 depending from 
said swing arm 50. The lever 54 has reciprocatory move 
ment with the swinging of the lever 53 about its pivot 67 

‘The 



3,100,089 
3 

to thereby effect arcuate swinging of the arm 61 to alter 
nately tighten and loosen the spring 62 on the shaft 49. 
Thus, when the outer end of the lever 53 is swung in one 
direction, the lever 54 will be moved so as to tighten the 
spring 62 on the shaft ‘‘i9 and thereby rotate the shaft 49 
su?iciently to impart a step movement to the coil C. 
With the movement of the lever 531 in the opposite direc 
tion the ‘lever ‘54 is swung so as to loosen the spring 62 
on the shaft 49 for relative sliding movement therewith. 
The roller 40 is biased against the coil C by a coil spring 
67‘ arranged on the post 47 and affixed at its ends to said 
post and the swing arm‘ 50. 

In order to maintain the strip S in tensioned relation 
as the same is wound about the coil C with the rotation 
of the shuttle, a tensioning device 70 is provided which 
is mounted :for rotation on a stub shaft 71 extending 
axially of the shuttle substantially at the center thereof. 
The stub shaft 71 is mounted on an angularly arranged 
bar 72 with the upper end of said bar adjustably secured 
on the stand 22 by means of a split block 73. The ten 
sioning device includes a hub 74 which is rotatably 
mounted on the stub shaft 71 and has parallel arms 75 
and 75' arranged for rotation with the hub in a vertical 
plane at one side of the plane of the shuttle. The arms 
are mounted in parallel openings in the hub on opposite 
sides of the stub shaft for limited turning movement and 
are provided with pins 77 which are pivotally mounted on 
the outer ends thereof on pivot pins 78- for movement of 
said pins from projecting relation laterally of the arms 
and in the path of movement of the strip S as the same 
is fed from the shuttle and to outwardly extending rela 
tion in prolongation of the arms respectively. The arms 
are biased to normally dispose the pins in said laterally 
projecting relation by coil springs 79‘ arranged on said 
arms and af?xed at their inner ends to the hub and at their 
outer end to collars 80 mounted on said arms respective 
ly. The arms and the hub are provided with stop lugs 81 
and 82' to limit the turning of the arms with reference 
to said hub and to dispose the pins in said laterally pro 
jecting relation. The pins are biased. into said laterally 
projecting relation by coil springs 83 which are af?xed 
at their ends to the arms and pins respectively. 
With each rotation of the shuttle one of the pins 77 is 

engaged by the strip S to form a loop L therein as shown 
in FIG. 1 of the drawings. The tensioning device is 
biased against too free turning movement by a coil spring 
84 freely mounted on the stub shaft '71 between collars 
85 and 86. The collar 85 is ai?xed to the shaft 71 while 
the collar 86 is slidably mounted thereon and is keyed‘ 
thereto by a pin 87 anchored in the shaft and extending 
freely into a slot 88in the collar 86 whereby the collar 
rotates with the shaft but is moveable longitudinally there 
of toward and away from the hub 74 of the tensioning 
device. The spring 84 biases the collar 86 against the 
hub 74 and for this purpose the collar 86 has a large ?at 
face which bears against a side face of the hub. Thus, 
as each loop L engages one of the pins 77 the tensioning 
device is rotated in a clockwise direction. When the 
tension on the loop L exceeds the tension of the spring 84, 
the iloop L will rotate the arm with reference to the hub 
against the bias of the spring 79 and‘ the pin 77 will be 
turned in prolongation of the arm against the bias of 
its spring 83 to thereby free the loop from the pin. This 
takes place when the pin is moved into adjacent relation 
with the coil C and the arm is in a substantially horizontal 
position. When in this position the tensioning device 
ceasesto rotate. With the continued rotation of the 
shuttle the strip S being fed therefrom engages the pin 
remotely arranged with reference to the coil C so as to 
form another loop 'L in the strip and effect rotation of 
the tensioning device as hereinbefore described. 
The endless belt 28 operating over the drive pulley 

27 is trained about a pulley mounted on a motor driven 
shaft (not shown) adapted to be connected with a source 
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of current supply. The motor and shaft is located be 
low the base 23 and the same is cut out as at 86 through 
which the endless belt 28 extends. 

With the rotation of the drive shaft 24, the cam follower 
56 and cam wheel 59 functions to positively move the 
outer end of the lever 53 back and forth about the pivot 
67 to thereby effect partial turning of the shaft 49 and 
coil C in timed relation with the rotation of the shuttle. 
The lever 53 is pivoted by the pin 67 to dispose the same 
for swinging movement in a horizontal plane above the 
base 23 and to position the cam follower 56 in engage 
ment with the cam wheel 59‘ below the drive shaft 24. 

The‘ swinging arm 50 is adapted to be swung out of 
engagement with the coil C by means of an eccentric 
cam lever 88 pivoted for swinging movement on the pivot 
89 and having a handle member 90 for manually swinging 
the lever ‘against the bias of the spring 67. 

‘It will be understood that the hinge section 12 of the 
shuttle is swung inwardly to dispose the shuttle in the 
axial opening in the coil and when so disposed the section 
12 is moved into latched engagement with the section 11 
thereof to retain the sections in annular formation during 
rotation. 
The strip material S of any desired character such 

as waxed paper, insulating tape and the like and the same 
may be wound on the coil to provide any desired number 
of layers thereon. 
When the motor driven means is placed in operation 

the shuttle and coil will be continuously rotated to wind 
the strip material onto the coil, the tensioning device 
functioning with each rotation of the shuttle to move the 
strip material into engagement with one of the ?ngers 77 
to form a loop L therein which decreases in size as the 
?nger approaches the coil with the turning of the tension 
ing device. This shortening of the loop overcomes the 
means biasing the ?nger and arm whereby the same are 
rotated‘ to free the loop therefrom. This discontinues 
the turning of the tensioning device until another loop is 
formed about the ?nger oppositely disposed from the one 
previously engaged by the vloop. 

While the preferred form of the invention has been 
shown and described herein, it is to be understood that 
the same shall not be so limited‘ but shall cover and in 
clude any and all modi?cations of the invention which 
fall within the purview thereof. 
What is claimed is: 
1. In a device of the character described, an annular 

shuttle adapted to hold a supply of strip material which is 
fed therefrom through the bottom thereof, a base, means 
mounting said shuttle on said base for rotation, power 
means operatively' engaging said shuttle for rotating the 
same, a support carried by said base for rotatably mount 
ing» a coil thereon in a plane in angular relation to the 
plane of said shuttle and through the axial opening of 
which coil the shuttle moves in its rotation for winding 
the strip material in covering relation on the periphery 
of the coil, a rotatably mounted tensioning means, biasing 
means exerting a pressure on said tensioning means retain 
ing said tensioning means against too free rotation, said 
tensioning means including spaced elements mounted 
thereon for turning movement into and out of the path 
of movement of said strip material as the same is vfed 
from said shuttle with the rotation thereof to thereby form 
in said strip material loops extending about said elements 
respectively between the shuttle and the attachment of 
said strip material to said coil, means biasing said elements 
to normally dispose the same in the path of movement of 
said strip material whereby the loops formed about said 
elements respectively function to rotate the tensioning 
means a partial rotation and producing by said biasing of 
said tensioning means against too free rotation a tautness 
in the loops as the same are wound on said coil, and where 
by each-loop rotates the element about which it engages 
out of the path of movement of said strip material with 
the movement of said element into adjacent relation with 
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the coil to thereby free the loop therefrom and discontinue 
turning of said tensioning means until a subsequent loop 
is formed in the strip material. ' 

2. In a device of the character described, an annular 
shuttle adapted to hold a supply of strip material which is 
fed therefrom through an opening in the bottom thereof, 
a base, means mounting said shuttle on said base for ro 
tation in an upright plane, power means operatively en 
gaging said shnttle for rotating the same, a support carried 
by said base for rotatably mounting a coil thereon in a 
plane in angular relation to the plane of said shuttle and 
through the axial opening of which coil the shuttle moves 
in its rotation for winding the strip material in covering 
relation on the periphery of the coil, tensioning means, 
means mounting said tensioning means for rotation in an 
upright plane adjacent the plane of said shuttle, biasing 
means exerting a pressure on said tensioning means retain 
ting said tensioning means against too free rotation, said 
tensioning means including parallel arms mounted for 
turning movement relative to said tensioning means, ele 
merits at the ends of said arms respectively, means bias 
ing said arms and said elements to normally dispose the 
elements in the path of movement of said strip material as 
the same is fed from said shuttle with the rotation thereof 
to thereby form loops in said strip material extending 
about said elements respectively between the shuttle and 
the attachment of said strip material to said coil whereby 
the loops formed about said elements respectively func 
tion with the rotation of the shuttle to rotate the tensioning 
means a partial rotation and producing by said biasing of 
said tensioning means against too free rotation a tautness 
in said loops as the same are wound on said coil, and 
whereby each loop rotates the element about which it 
engages out of the path of movement of said strip mate 
rial with the movement of said element into adjacent rela 
tion with the coil to thereby free the loop therefrom and 
discontinue turning of said tensioning means until a sub 
sequent loop is formed in the strip material. 

3. In a device of the character described, an annular 
shuttle adapted to hold a supply of strip material in fold 
ed back and forth relation thereon which is fed therefrom 
through an opening in the bottom of said shuttle, a base, 
means mounting said shuttle on said base for rotation in 
an upright plane, power means operatively engaging said 
shuttle for rotating the same, a support carried by said 
base for rotat-ably mounting a coil thereon in a plane dis 
posed in substantially right angular relation to the plane 
of said shuttle and through the axial opening of which 
coil the shuttle moves in its rotation for winding the strip 
material in covering relation on the periphery of the coil, 
tensioning means, means carried by said base mounting 
said tensioning means for rotation in an upright plane 
adjacent the plane of said shuttle, biasing means exerting 
a pressure on said tensioning means retaining said ten 
sioning means against too free rotation, said tensioning 
means including parallel arms mounted for turning move 
ment thereon about the longitudinal axes of said arms 
respectively, elements mounted on the outer ends of said 
arms respectively for turning movement into and out of 
laterally projecting relation from said arms and into and 
out of the path of movement of said strip material as the 
same is fed from said shuttle with the rotation thereof, 
means biasing said arms and said elements to normally 
dispose the elements in said laterally projecting relation 
in said path of movement of said strip material to there 
by form loops in said strip material extending about said 
elements respectively between the shuttle and the attach 
ment of said strip material to said coil whereby the loops 
formed about said elements respectively function with 
the rotation of the shuttle to rotate said tensioning means 
a partial rota-tion and producing by said biasing of said 
tensioning means against too free rotation a tautness in 
said loops respectively as the strip material in each loop 
is wound about said coil with the rotation of the shuttle, 
and whereby each loop rotates the element about which 
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6 
it engages out of the path of movement of said strip ma 
terial with the movement of said element into adjacent 
relation with the coil with the rotation of the tensioning 
means to thereby free the loop therefrom and discontinue 
turning of said tensioning means until the formation of 
a subsequent loop in the strip material. 

4. In a tensioning device for tensioning the winding of 
strip material about a coil from an annular shuttle on 
which the strip material is wound and with the coil and 
shuttle mounted for rotation on a support with the shuttle 
extending through the axial opening of the coil, power 
means operatively engaging said shuttle for rotating the 
same, biasing means engaging said tensioning device re 
taining the same against too free rotation, said tensioning 
device including parallel arms, means mounting said arms 
on said support for rotation in a plane adjacent the plane 
of said shuttle, elements mounted on said arms for turn 
ing movement therewith, means mounting said elements 
on said arms for turning movement into and out of the 
path of movement of the strip material as the same is 
fed from said shuttle to said coil with the rotation of the 
shuttle, and means biasing said elements to normally dis 
pose »the same in said path of movement of said strip ma 
terial to thereby engage said strip material and form loops 
therein extending about said elements respectively be 
tween the shuttle and said ooil whereby the loops func 
tion with the rotation of the shuttle to rotate said arms a 
partial rotation and producing by said biasing of said ten 
sioning device against too free rotation a tautness in the 
strip material between the coil and shuttle, and whereby 
each loop rotates the element about which it engages out 
of the path of movement of said strip material with the 
movement of said element into adjacent relation with the 
coil with the rotation of the arms to thereby free the ‘loop 
therefrom and discontinue turning of said arms until the 
formation of a subsequent loop in the strip material. 

5. In a tensioning device for tensioning the Winding of 
strip material about a coil from an annular shuttle on 
which the strip material is wound in a back and forth 
manner and with the coil and shuttle mounted for rota 
tion on a support with the shuttle extending through the 
axial opening of the coil, power means operatively en 
gaging said shuttle for rotating the same, said tensioning 
device including parallel arms, means mounting said ten 
sioning (device on said support for rotation in a plane 
adjacent said shuttle, biasing means carried by said mount 
ing means biasing said tensioning means against too free 
rotation, means mounting said arms on said tensioning 
device for independent rotation respectively, elements 
mounted on the outer ends of said arms for movement 
with said arms, means carried by said arms mounting said 
elements on said arms for turning movement into and 
out of the path of movement of the strip material as the 
same is fed from said shuttle to said coil with the rota 
tion of the shuttle, means carried by said arms biasing 
said elements to normally dispose the same in said path 
of movement of said strip material to thereby engage said 
strip material and form loops therein extending about 
said elements respectively between the shuttle and said 
coil whereby the loops function with the rotation of the 
shuttle to rotate said arms a partial rotation and pro 
ducing by said biasing of said tensioning means against 
too free rotation a tautness in the strip material between 
the coil and the shuttle and whereby each loop rotates 
the element about which it engages out of the path of 
movement of said strip material with the movement of 
said element into adjacent relation with the coil with the 
rotation of the arms to thereby free the loop therefrom 
and discontinue turning of said arms until the formation 
of a subsequent loop in the strip material. 

6. In a tensioning device for tensioning the winding 
of strip material about a coil from an annular shuttle on 
which the strip material is wound in a back and forth 
manner and with the coil and shuttle mounted for rota 
tion on a support with the shuttle extending through the 
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axial opening of the coil and the strip material being 
fed from the shuttle through a radial opening in the'an-_ 
nular wall thereof, power means operatively engaging 
said shuttle for rotating the same, said tensioning device 
including parallel arms, means mounting said tensioning 
device on said support for rotation in a plane adjacent 
to and parallel with the plane of said shuttle, biasing 
means carried by said tensioning device ‘biasing said ten 
sioning device against too free rotation, means mounting 
said arms on said tensioning device ‘for independent turn 
ing movement respectively, elements mounted on the outer 
ends of said arms for rotation therewith and for turning 
movement into the plane of the shuttle‘ and into and out 
of the path of movement of the strip material as the same 
is fed from said shuttle to said coil with the rotation of 
the shuttle, means carried by said arms biasing said ele 
ments to normally dispose the same in said path of move 
ment of said strip material to thereby engage said strip 
material and form loops therein extending about said 
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elements respectively between the shuttle and said' coil 
whereby the loops function with the rotation of the shut 
tle to rotate said ‘arms a partial rotation and producing 
by the means biasing said tensioning device against too 

7 free rotation a ‘tautness in the strip material between the 
coil and the shuttle and whereby each loop rotates the 
element about which it engages out of the path of move 
ment of said strip material with the movement of said ele 
ment into adjacent relation with the coil with the rota 
tion of the arms to thereby free the loop therefrom and 
discontinue turning,- of said arms until the formation of 
a subsequent loop in the strip material. 
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