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57 ABSTRACT 

A winding machine for winding sheet metal strip has 
at least one chain of rollers, interconnected by links, 
which can be moved into a position partly surrounding 
a spindle to form a guide for the leading edge of a 
sheet metal strip to be wound on the spindle. In order 
to enable the machine to wind coils on two different 
spindles having different diameters, the chain is pro 
vided with an end link including a roller which can be 
pivoted into an operating position where it forms an 
extension of the roller chain to accommodate the 
larger of the two spindles, or away from the operating 
position to a position where it does not interfere with 
a winding operation on a smaller spindle. 

4 Claims, 4 Drawing Figures 
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WINDING DEVICE FOR SHEET METAL STRIP 

BACKGROUND OF THE INVENTION 

This invention relates to a winding machine for mak 
ing coils of sheet metal strip, of the type consisting of 
a rotatable winding spindle supported on a horizontal 
axis by a bearing structure, means for conveying the 
sheet metal strip towards the said spindle, a slide mov 
able in a direction transverse to the axis of the said 
spindle, between a rest position spaced from the said 
spindle and a working position close to the said spindle, 
at least one chain of rotatable rollers positioned to one 
side of the said spindle with the axes of the rollers ex 
tending parallel to the axis of the said spindle, at least 
two jaw-like arms pivoted at one of their ends to the 
said slide (the pivot axes of the arms being parallel to 
the axis of the spindle), and supporting, at their other 
ends, respective end rollers of the said roller chain. 
Fluid pressure actuators are also provided for effecting 
angular movement of the said arms, around their re 
spective pivot axes, from a position spaced from the 

5 

10 

15 

20 

said spindle to a position close to and partly surround 
ing the spindle. 
For winding a sheet metal strip into a coil it is neces 

sary first to form a few turns of the strip upon a rotating 
spindle by means of winding apparatus which produces 
the required curve of the strip, after which continued 
rotation of the spindle is sufficient to cause the winding 
to proceed until the coil is completed. 
Winding apparatus at present in use consists essen 

tially of a rotatably mounted winding spindle, located 
with its axis horizontal, carried by a bearing structure, 
and an endless belt which passes over rollers, which 
may be driven rollers, and which also passes over a part 
of the surface of the said spindle. In use of the appara 
tus a metal strip to be wound upon the spindle is fed to 
the apparatus in such a way that it passes between the 
spindle and the belt; the belt presses the plate against 
the spindle, strain relieving and bending it at the same 
time and thereby causing the required formation of the 
first turns of the coil. 

In our copending patent application No. (Italy - 
23095-A/73) filed in the name of the same Applicant 
and quoted here by way of reference, there is described 
and illustrated improved winding apparatus for winding 
sheet metal strip into coils, comprising a winding spin 
dle, bearing structure rotatably supporting said spindle 
with its axis horizontal, means for conveyance of sheet 
metal strip towards said spindle and means for forming 
the initial turns of a coil upon said spindle, wherein the 
improvement consists in the means for forming the ini 
tial turns of sheet-metal strip upon said spindle com 
prising: a slide movably mounted for movement in a di 
rection transverse to the axis of said spindle; means for 
moving said slide between a rest position spaced from 
said spindle and an operating position close to said 
spindle; at least one chain of freely rotatable rollers po 
sitioned at one side of said spindle, the rollers of said 
chain extending parallel to the axis of the spindle; at 
least two jaw-like arms, pivoted at one of their ends to 
said slide with pivot axes parallel to the axis of said 
spindle and supporting at the other ends respective said 
rollers at the ends of said chain, and fluid pressure actu 
ator means for effecting angular displacement of said 
arms around their respective pivot axes from a position 
spaced from said spindle to a position close to said spin 
dle in which said arms partially surround said spindle. 
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2 
In order to ensure satisfactory formation of the first 

few turns of sheet metal strip about the winding spindle 
the length of the roller chain, (or the belt, in the case 
of the prior art winding appliances) should be such that 
the chain (or the belt) extends around not less than 
three quarters of the whole outside of the said spindle 
when the apparatus is in operation. 
Because of this requirement, and also because of the 

complicated structural and dimensional characteristics 
of the said winders, they are each made so as to cooper 
ate, in the formation of the first turns of sheet metal 
strips, with spindles of a respective predetermined di 
ameter. In other words, it is not, at present, generally 
possible to make use of one winder, the conformation 
of which is particularly adapted to form the first turns 
of a coil of sheet metal strip on a spindle of predeter 
mined diameter, in order to form the first turns of a coil 
of sheet metal strip on a spindle of a different diameter, 
without the provision of complex and uneconomic re 
placements or modifications to the structure of the 
winder. 

OBJECTS OF THE INVENTION 

The primary object of the present invention is to pro 
vide a sheet metal strip winding machine for forming 
coils, which can be utilised for the formation of the first 
turns of a sheet metal strip on a winding spindle of pre 
determined diameter, or at least one winding spindle of 
greater diameter without having to modify the struc 
tural parts of the winder or to substitute any alternative 
components. 

SUMMARY OF THE INVENTION 

According to one aspect the present invention con 
sists in a winding machine for winding sheet metal strip 
into coils, of the type comprising a winding spindle, a 
bearing structure rotatably supporting said spindle with 
its axis horizontal, means for conveying sheet-metal 
strip towards said spindle, a slide movably mounted for 
movement in a direction transverse to the axis of said 
spindle, means for moving said slide between a rest po 
sition spaced from said spindle and an operating posi 
tion close to said spindle; at least one chain of freely ro 
tatable rollers positioned at one side of said spindle, the 
rollers of said chain extending parallel to the axis of 
said spindle, at least two jaw-like arms, pivoted at one 
of their ends to said slide with pivot axes parallel to the 
axis of said spindle, means supporting at the other ends 
of said jaw-like arms respective said rollers at the ends 
of said chain, and fluid pressure actuator means for ef 
fecting angular displacement of said arms around their 
respective pivot axes from a position spaced from said 
spindle to a position close to and partially surrounding 
said spindle, in which there are provided support means 
at one end of said roller chain supporting at least one 
freely rotatable roller with its axis of rotation parallel 
to the axis of rotation of said spindle, said support 
means being carried by at least one of said jaw-like 
arms, fluid pressure actuators for moving said support 
means between a rest position in which said at least one 
roller is spaced away from said spindle when said jaw 
like arms are in said working position, and an operating 
position in which said at least one roller is positioned 
adjacent said spindle as a further roller of said roller 
chain partly surrounding said spindle, whereby to en 
large said chain to accommodate a spindle of larger di 
ameter than that of said spindle. 
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Preferably, said support means which support said at 
least one roller comprise a pair of spaced parallel le 
vers, a stiffening cross piece linking said two parallel 
levers, pivot means pivoting said levers at one of their 
ends, said pivot means being supported coaxially by 5 
one of said jaw-like arms, pivot parallel to the axis of 
said spindle supported between the other ends of said 
levers and carrying said at least one roller, and an hy 
draulic actuator mechanically connected to said levers 
to effect angular movement thereof around the said 
pivot means between said rest position and the said op 
erating position. 
The main advantage of metal strip winding machines 

according to the invention is that, by simply turning 
over the said pair of levers supporting the said at least 
one roller, and by a simple adjustment of the control 
devices, it is possible quickly and automatically to 
adapt a winder of the roller chain type, made for wind 
ing metal strip on to a spindle of a given diameter, so 
as to be able to wind sheet metal strip on to a spindle 
of diameter larger than said given diameter. 
Further advantages and features of the invention will 

become apparent during the course of the following de 
scription with reference to the accompanying drawings, 
which is provided purely by way of non-restrictive ex- 25 
ample. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partly sectional side view of the winder of 
the present invention, illustrating the winder in its rest 30 
position; 
FIG. 2 is a side view, on a larger scale than FIG. 1, 

of a portion of the winder of FIG. 1, illustrated in the 
working position for winding metal strip on to a spindle 
of a given diameter; 
FIG. 3 is a side view, on a larger scale than FIG. 1, 

of a portion of the winder of this invention shown in the 
operational position for winding metal strip on to a 
spindle of greater diameter than that shown in FIG. 2; 
and 
FIG. 4 is a section taken along the line IV-IV of 

FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In the drawings there is shown a sheet metal strip 
winder which is for the most part similar to that fully 
described in the copending patent application No. 
(Italy - 23095-A/73) the disclosure of which is incorpo 
rated herein by reference and to which attention is di 
rected for the constructional and functional details of 
the winder as a whole. 
The winder shown herein comprises a winder spindle 

4 of given diameter, rotatably carried, with its axis hori 
zontal, by a bearing structure, not shown. A slide 1 as 
sembled to slide on respective parallel guides 2, is ar 
ranged to one side of the said spindle 4 and extends, 
from the bottom upwards, in a direction perpendicular 
to the axis of the said spindle. Located below the slide 
1 and between the guides 2, there is an hydraulic actua 
tor 3, of the piston and cylinder type, which is arranged 
with its axis parallel to the said guides. To the shaft 3a 
of the said hydraulic actuator 3 there is connected by 
means of a coupling 3b, the shaft 103a of a second hy 
draulic actuator 103, the body of which is secured to 
a crosspiece 1d of the slide 1, to effect movements of 
the said slide upon the guides 2. 
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4. 
The slide 1 consists essentially of a plate-like base 

101 which carries two upright plates 1a and 1c upstand 
ing along its sides parallel to the guides 2, and a third 
vertical plate 1b, parallel to the plates 1a and c and 
rigidly connected to the base 101 along its centre line. 
The said plates 1a, 1b, and ic, are reinforced by a num 
ber of cross pieces, not illustrated, and also by a box 
section crosspiece 9. The medial vertical plate 1b of the 
slide 1 lies on a plane about which the winder of the in 
vention is symmetrical and in order to simplify and 
clarify the following description reference will be made 
to one portion only of the winder, it being understood 
that the other portion is wholly similar to that which is 
described. 

In FIG. 4, in which both portions of the said winder 
are shown, the equivalent elements of the parts not spe 
cifically described are indicated with corresponding 
reference numbers. An hydraulic actuator 6 is pivotally 
mounted, at one end, to that portion of the box-section 
crosspiece 9 extending between the upright plates 1 a 
and 1b of the slide 1, the pivot axis being parallel to the 
axis of the spindle 4; the axis of the actuator 6 lies in 
a vertical plane. The actuator shaft 6a of the actuator 
6 is pivotally mounted, by means of a horizontal pin 23, 
to one end 109 of a box-section support casing 21. This 
box-section casing 21 is carried on a horizontal pivot 
22, supported by the vertical plates 1a and 1b of the 
slide 1. 
Advantageously the hydraulic actuator 6 is of the 

type known as a “double cylinder', that is to say, it 
consists of two coaxial cylinders connected end to end 
with their respective piston rods extending from oppo 
site ends. In the box-section 21, which is open towards 
the winder spindle 4, there is slidably mounted, a slide 
37 which supports a horizontal pivot 19, upon which 
there is rotatably mounted the end roller 17 of a chain 
5 of rollers described later. For the movements of the 
slide 37, there is assembled inside the box-section cas 
ing 21 an hydraulic actuator 38 the shaft 38b of which 
is connected to the said slide 37 and the cylinder of 
which is pivoted to the said box-section casing 21 by a 
pivot 43 the axis of which lies parallel to the axis of the 
spindle 4. The chain 5 comprises a number of parallel 
pivots 19 which are connected together in a spaced re 
lationship by a corresponding number of links 18 and 
18a; each of the pivots 19 carries a rotatable roller co 
axially there with. In the example illustrated, the chain 
5 is formed of rollers 10, 11, 12, 13, 14, 15, 16 and 17. 
The pivot 19 which carries the roller 17 at one end of 
the chain 5, is supported on an axis parallel to the axis 
of the winder spindle 4, by the slide 37 of the box 
section casing 21, as previously described. The pivot 19 
carrying the roller 10 at the other end of the chain is 
itself supported on an axis parallel to the axis of the 
winder spindle 4 by a pair of levers 28 which are turna 
ble about a pivot 29 parallel to the axis of the spindle 
4 and transversely supported by the end portion of a 
support structure 30. 
This support structure 30 comprises two shaped flat 

jawlike arms 30a and 30b lying in vertical planes per 
pendicular to the axis of the spindle 4. The ends of the 
shaped flat jaw-like arms 30a and 30b remote from the 
ends carrying the levers 28 are pivotally mounted on 
the plates 1a and 1b of the slide 1 by a pivot 31 stiff 
ened by a sleeve 31a. The pivot 31 supported by the 
plates 1a and 1b of the slide 1 constitutes the fulcrum 
for both of the jaw-like arms 30a and 30b. A pivot 32 
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having a surrounding sleeve 32a connects the levers 
30a, 30b pivotally to a coupling 8b and the end of a 
shaft 8a of an hydraulic actuator 8. The cylinder of this 
actuator, which is advantageously a double cylinder as 
discussed above, is connected at the end remote from 
the arms 30a and 30b - to the said box-section cross 
piece 9 by a pivot 8c extending between the vertical 
plates 1a and 1b of the slide 1. 
The free end of the levers 30a and 30b which carry 

the horizontal pivot 29 on which the lever 28 is 
mounted are stiffened by means of a sleeve 29a over 
the pivot 29. The pivot 29 is located near the mid-point 
of the levers 28 and the ends of the levers 28 opposite 
to those which support the roller 10 are subject to the 
action of respective springs 34, each attached to a re 
spective arm 30a and 30b. Y 
The pivots 19 which carry the intermediate rollers 15 

and 16 of the chain 5, are supported with their axes 
horizontal by a box-section casing 24 which is slidable 
in a direction perpendicular to the axis of the spindle 
4 between the vertical plates 1a and 1b of the side 1. 
The said box-section casing 24 is connected to the shaft 
of an hydraulic actuator 7 again advantageously a dou 
ble cylinder by means of a coupling 26; the cylinder of 
the actuator is pivoted at its other end by a horizontal 
pivot 7b to the said box-section cross piece 9 between 
the vertical plates 1a and 1b of the slide 1. 
The vertical plates 1a and 1b of the slide 1 extend up 

wardly forming large guide plates 44 (in the drawings 
only the guide plate of the upright plate 1a is visible) 
transversely stiffened by bars 144. The edges 44.a fac 
ing the winder spindle 4 form guides acting to lead in 
the strip indicated 45, to be wound on to the said spin 
dle 4. The sheet metal strip 45 is guided towards the 
spindle 4 by a chute 46, extending tangentially to the 
spindle 4 and supported by the structure (not shown) 
which supports the winder spindle 4. The chute 46 can 
be adjusted towards or away from the spindle 4 by : 
means of an hydraulic actuator 47 (FIG. 2). 
Referring now to FIGS. 3 and 4; to each of the said 

jaw-like arms 30a and 30b at the ends thereof close to 
the end roller 10 of the chain 5, there are attached U 
bolt elements (not shown) which support pivots 53 and 
54 (FIG. 2) parallel to the axis of the spindle 4, which 
carry the ends of flat levers 55 and 56 which are linked 
together at a predetermined spacing by a cross piece 
57, so as to form practically a single arm movable angul 
larly around the pivots 53 and 54. At their ends oppo 
site the pivots 53 and 54 the levers 55 and 56 support 
pivots 58 and 59 which are parallel to the axis of the 
spindle 4. 
A freely rotatable roller 60 is carried on the pivot 58, 

this roller is entirely similar to the rollers of the chain 
S. 
Assembled coaxially on the pivot 59 is a freely rotat 

able sleeve 61 which is provided with a radially extend 
ing bracket 62 to which are pivoted, by a pivot 63 per 
pendicular to the said bracket the arms 64 of a U-bolt 
65 which is carried on the end of the shaft 66 of an hy 
draulic actuator 67. The casing of the hydraulic actua 
tor 67 is supported by the arms 30a and 30b by means 
of horizontal pivots shown diagrammatically at 68 
(FIG. 3) around which the cylinder 67 can move angu 
larly in a vertical plane perpendicular to the axis of the 
spindle. 
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OPERATION 

Operation of the winder described above is as fol 
lows. In the rest condition (FIG. 1) the slide 1 is spaced 
away from the spindle 4. The hydraulic actuators 6, 7 
and 8 hold the respective box-section casings 21 and 24 
and the jaw-like arm 30 in the "jaws open' position, so 
that the chain 5 is spaced away from the spindle 4; the 
levers 53 and 54, and the roller 60 supported by them 
are in the turned back position lying against the outside 
of the roller chain 5. The roller chain 5 has a length, 
from the roller 10 to the roller 17 strictly correlated to 
the circumference of a predetermined winder spindle 
4 so that in the operational position, as shown in FIG. 
2, the chain extends around the spindle 4 over three 
quarters of its circumference. 

In order to form the first turns of a sheet metal strip 
45 to be wound on the spindle 4, the slide 1 is moved, 
by means of the actuators 3 and 103, to a position close 
to the spindle 4 and then the actuators 6, 7 and 8 are 
extended to wrap the chain 5 partly around the spindle 
4 (FIG.2). The roller 60 is maintained in its initial posi 
tion, turned back against the outer side of the chain 5. 
A sheet metal strip, such as that indicated 45 in the 
drawings, is fed into the gap between the spindle 4 and 
the roller chain 5 until the first few turns have been 
formed on the spindle 4. Then the actuators 6, 7 and 
8 are retracted until the roller chain 5 is spaced away 
from the winder spindle 4, and the slide 1 is then re 
turned to its rest position as shown in FIG. 1. 

It is also possible to form the first turns of a coil of 
a sheet metal strip 45 on a spindle 104 of greater diam 
eter than the above mentioned predetermined diameter 
of the winder spindle 4. In this case as shown in FIG. 
3 after the slide 1 has been moved forward into the 
working position and the roller chain 5 has been 
wrapped around part of the circumference of the spin 
dle 104, the hydraulic actuator 67 is extended to cause 
angular movement of the levers 55 and 56 around their 
respective pivots 53 and 54 so as to carry the roller 60, 
supported by the said levers, into contact with the cir 
cumference of the spindle 104 to form an extension of 
the chain 5. With the roller 60 in this position the effec 
tive length of the roller chain is increased to be three 
quarters of the circumference of the spindle 104. It will 
be appreciated that a spindle of any diameter between 
the two specifically mentioned could also be used. 
After the first few turns of sheet metal strip have 

been wound on the spindle 104, the roller 60 is turned 
back by retracting the hydraulic actuator 67 into the 
position against the side of the chain 5 and subse 
quently or simultaneously the actuators 6, 7 and 8 are 
retracted to space the chain 5 away from the roller 104; 
the slide is then returned to its initial position as in FIG. 
1 by means of the actuators 3 and 103. 

I claim: 
1. In a winding machine for winding sheet metal strip 

into coils, of the type comprising a winding spindle, 
a bearing structure rotatably supporting said spindle 
with its axis horizontal, 

means for conveying sheet-metal strip towards said 
spindle, 

a slide movable mounted for movement in a direction 
transverse to the axis of said spindle, 

means for moving said slide between a rest position 
spaced from said spindle and an operating position 
close to said spindle; 
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at least one chain of freely rotatable rollers posi 
tioned at one side of said spindle, the rollers of said 
chain extending parallel to the axis of said spindle, 

at least two jaw-like arms, pivoted at one of their 
ends to said slide with pivot axes parallel to the axis 
of said spindle, 

means supporting at the other ends of said jaw-like 
arms respectively said rollers at the ends of said 
chain, and 

fluid pressure actuator means for effecting angular 
displacement of said arms around their respective 
pivot axes from a position spaced from said apindle 
to a position close to and partially surrounding said 
spindle, the improvement comprising: 

support means at one end of said roller chain sup 
porting at least one freely rotatable roller with its 
axis of rotation parallel to the axis of rotation of 
said spindle, said support means being pivotally 
mounted on one of said jaw-like arms adjacent the 
end roller of said chain supported thereby, 

fluid pressure actuators for moving said support 
means between a rest position in which said at least 
one roller is spaced away from said spindle when 
said jaw-like arms are in said working position, and 
an operating position in which said at least one rol 
ler is positioned adjacent said spindle beyond the 
end of said one of said jaw-like arms as a further 
roller of said roller chain partly surrounding said 
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8 
spindle, whereby to effectively enlarge said chain 
to accommodate a spindle of larger diameter than 
that of said spindle. 

2. The winding machine of claim 1, wherein said sup 
port means which support said at least one roller com 
prise a pair of spaced parallel levers, a stiffening cross 
piece linking said two parallel levers, pivot means piv 
oting said levers at one of their ends, said pivot means 
being supported coaxially by one of said jaw-like arms, 
pivot parallel to the axis of said spindle supported be 
tween the other ends of said levers and carrying said at 
least one roller, and an hydraulic actuator mechani 
cally connected to said levers to effect angular move 
ment thereof around the said pivot means between said 
rest position and the said operating position. 

3. The winding machine of claim 2 wherein one end 
of said roller chain is positioned to guide the sheet 
metal strip to be wound onto said spindle and said pair 
of levers is pivoted to respective pivots supported par 
allel to the axis of said spindle by the jaw-like arm of 
said pair which carries the roller at the other end of said 
chain. 

4. The winding machine of claim 3, wherein the cyl 
inder of said hydraulic actuator is pivotally supported 
by said jaw-like arm about an axis parallel to the axis 
of said spindle. 
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