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[57] ABSTRACT 
A packaged coil of steel strip material is provided by 
wrapping a stiff protective material around the outer 
circumference of the coil to provide overhanging pro 
jections of protective material at each end of the coil 
and then deforming the projections radially inwardly 
to overlie the end faces. The wrapping material is cor 
rugated along its longitudinal edges to facilitate its ra 
dially inward deformation by passing it through coop 
erating pairs of toothed crimping wheels prior to 
wrapping it around the coil. The radially inward defor 
mation of the corrugated edges of the wrapping mate 
rial is carried out by ?uted pressure rollers acting at 
the end faces of the coil. 

25 Claims, 4 Drawing Figures 
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COIL PACKAGING, METHOD AND APPARATUS 
FOR FORMING SAME 

Coils of strip material such as steel strip have to be 
packaged to protect them during transit. It is usual to 
package coils of steel strip by hand, usually by wrap 
ping turns of sub-standard strip around the coil, holding 
them in position with straps and bending portions of the 
wrapping strip around the ends of the coil. This is very 
time consuming and does not provide a very protective 
package. Proposals have also been made, for example, 
in US. Pat. No. 3,198,418 to provide a preformed con 
tainer into which a coil of steel is placed. 
According to one aspect of the present invention 

there is provided a method of packaging. a coil of strip 
material comprising the steps of feeding a sheet-like 
member of stiff protective material towards the circum 
ference of the coil; corrugating each longitudinal edge 
of the protective material; wrapping the protective ma 
terial around the outer circumference of the coil so that 
the corrugated edges of the protective material de?ne 
axially outwardly directed overhanging projections 
around the outer circumferential edge at each end of 
the coil and deforming the overhanging corrugated 
edges of the protective material radially inwardly over 
the outer circumferential edge at each respective end 
of the coil to overlie partially the axial face of each end 
of the coil. 

In accordance with a further aspect‘ of the invention 
there is provided a packaged coil of strip material 
wherein a sheet-like member of stiff protective material 
is wrapped around the outer circumference of the coil, 
the protective material having corrugations in each lon 
gitudinal edge thereof at the outer circumferential edge 
respectively at each end of the coil and said corrugated 
edges being deformed radially inwardly to overlie par 
tially the respective axial face of each end of the coil. 

In accordance with a still further aspect of the inven 
tion there is provided apparatus for use in packaging a 
coil of strip material comprising means for wrapping a 
sheet-like member of stiff protective material around 
the outer circumference of the coil, the width of the 
protective material being greater than the axial dimen 
sion of the coil whereby an axially outwardly directed 
overhangingprojection of protective material is pro 
vided at the outer circumferential edge at each end of 
the coil; means for imparting a series of corrugations to 
the longitudinal edges of the material before it is 
wrapped around the coil and means for deforming the 
overhanging corrugated edges of the protective mate 
rial radially inwardly over the outer circumferential 
edge at each respective end of the coil to overlie par 
tially the axial face of each end of the coil. 
A protective member may be located on the axial 

face of each end of the coil before the protective mate 
rial is deformed radially inwardly whereby after such 
deformation the protective member is overlaid partially 
by the radially inwardly deformed corrugated edges of 
the protective material. The protective material may 
comprise a single strip thereof or two or more over-lap 
ping strips of such material and is preferably formed of 
a metal such as, for example, sheet steel. The protec 
tive member may be paper, metal such as steel, or ? 
brous or plastics material and is conveniently‘ of annu 
lar con?guration. ' 
The means for corrugating the edges of the protec 

tive material conveniently comprises a pair of rollers of 
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?uted con?guration through which passes the protec 
tive material whilst the means for deforming the over 
hanging corrugated edges of the protective material 
may comprise at least one roller locatable adjacent an 
axial end face of the coil for applying pressure to the 
corrugated edges of the protective material for deform 
ing them radially inwardly to overlie partially said axial 
end face. 
The means for deforming the overhanging corru 

gated edges of the protective material may comprise 
two rollers locatable at an axialend face of the coil, a 
?rst one of such rollers being located with its axis of ro 
tation inclined towards said end face for initially de 
forming the corrugated edges of the protective material 
radially inwardly over the circumferential edge of the 
coil and a second one of such rollers being located with 
its axis of rotation parallel to the plane containing the 
axial end face of the coil for fully deforming the corru 
gated edges of the protective material into said plane to 
overlie partially said axial end face of the coil. 

Alternatively the means for deforming the overhang 
ing corrugated edges of the protective material may 
comprise a single roller locatable at an axial end face of 
the coil and which is mounted for pivotal movement 
between a ?rst position in which its axis of rotation is 
inclined towards said end face for initially deforming 
the corrugated edges of the protective material radially 
inwardly over the circumferential edge of the coil and 
a second position in which its axis of rotation is parallel 
to the plane containing the axial end face of the coil for 
fully deforming the corrugated edges of the protective 
material into said plane to overliepartially said axial 
end face of the coil. 
The or each such roller may be of parallel-sided 

?uted con?guration. 
A plurality of spaced perforations may be formed in 

the protective material before it is wrapped around the 
circumference of the coil, such perforations being 
formed in the apices of respective upstanding frusto 
conical or similarly shaped projections which, when the 
protective material is wrapped around the coil, extend 
radially outwardly of the protective material in spaced 
circumferential relation with one another. Such perfo 
rations permit drainage of water which may accumu 
late inside the packaged coil whilst at the same time, by 
nature of their frusto-conical con?gurations, substan 
tially prevent the direct entry of rain water there 
through if the package is exposed to the elements. 

‘ IN THE DRAWINGS: 

FIG. 1 is a side elevational view of packaging appara 
tus in accordance with the invention together with a 
coil about to be packaged, 
FIG. 2 is a plan view to an enlarged scale of a detail 

of FIG. 1, 
FIG. 3 is side elevation to an enlarged scale of a detail 

of FIG. 2, and 
FIG. 4 shows schematically a longitudinal section of 

a coil packaged according to the invention. 
Like references are used to denote like parts in all the 

Figures. 
The packaging apparatus illustrated in FIG. 1 in 

cludes a table 1 for feeding a sheet like member 2 of a 
protective material cut to a suitable' length from a dis 
pensing device (not shown) to the outer circumference 
of a coil 3 of steel strip. The protective material is rela 
tively stiff, such as a metal sheet, and in this embodi 
ment comprises sheet steel. The sheet 2 may comprise 



3,921,803 
3 

a single steel strip or two or more overlapping steel 
strips. The coil 3 is mounted on rollers 4, 5 and is rotat 
able about its longitudinal axis. The sheet 2 is driven 
towards the outer circumference of the coil 3 by means 
of a pair of co-operating rollers 6, 7 through which the 
sheet 2 is fed prior to being wrapped around the coil 3. 
As will be seen from FIG. 2, two pairs of rollers 6, 7 are 
provided, one located a short distance in from each 
longitudinal edge of the sheet 2. The upper roller 6 of 
each pair is provided with two axially spaced annular 
grooves 8 of radial depth, sufficient to receive two co 
operating rings of frusto-conical radially outwardly ex 
tending studs 9 located on the circumference of the re 
spective lower roller 7. 

In an alternative arrangement, the grooves 8 are re 
placed by a plurality of dimples or recesses which inter 
mesh with the studs 9; in this arrangement the rollers 6, 
7 are geared together to ensure correct phasing of the 
rollers. ‘ 

Passage of the sheet 2 between each pair of rollers 6, 
7 propels the sheet towards the coil 3 and causes two 
axially extending rows of spaced apart perforations 10 
to be formed in the sheet 2. The perforations 10 are 
formed in the apices of respective frusto-conical pro 
jections. It will, of course, be appreciated that the per 
forated projections 10 may be arranged in any suitable 
pattern towards the edges of the sheet 2 by suitable co 
operating rollers. The perforations l0 permit drainage 
of water which may accumulate inside the packaged 
coil whilst at the same time, by nature of their frusto 
conical configurations, substantially prevent the direct 
entry of rain water therethrough if the package is ex 
posed to the elements. 
After leaving the rollers 6, 7 the edges of the sheet 2 

are corrugated by means of a pair of co-operating 
crimping wheels 11. As will be seen more clearly from 
FIG. 3, each crimping wheel is of general frusto-conical 
shape and includes a plurality of outwardly extending 
teeth 13 which co-operate to produce corrugations 14 
along each edge of the sheet. The crimping wheels 11 
are carried by respective spindles 15 which have 
mounted on their ends remote from the wheels 11 gears 
16 which intermesh to ensure correct phasing of the 
crimping wheels 11. In an unillustrated embodiment, 
the rollers 6, 7 and the crimping wheels 11 are carried 
on a common shaft. 
On leaving the crimping wheels 11, the sheet 2 is fed 

to and about the outer circumference of the coil 3. A 
sheet of waterproof paper may be interposed between 
the surface of the coil and the sheet 2 of protective ma 
terial. The coil 3 is then rotated about its longitudinal 
axis to pull the sheet 2 tightly around its circumference, 
care being taken to ensure that the coil 3 has been cen 
tred relative to the sheet 2 so that, as can be seen from 
FIG. 4, the corrugated edge portions of the sheet de?ne 
axially outwardly directed over-hanging projections 17 
around the outer circumferential edge at each end of 
the coil 3. The ends of the sheet 2 are then spot welded 
together to hold the sheet in position. 
A generally planar protective member 18 of, for ex 

ample, paper, metal such as mild steel, ?bre board or a 
plastics material is located adjacent each end of the coil 
3. 

In the embodiment illustrated, the protective mem 
ber 18 comprises a steel annulus having cushioning ma 
terial 19, for example polyurethane foam, arranged so 
that the cushioning 19 is pressed against the coil to pre 
vent damage thereto. The outer diameter of the annu» 
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4 
lar member 18 is slightly less than the internal diameter - 
of the ‘wrapped sheet 2 and the inner diameter of the 
member 18 is preferably approximately the same as the 
diameter of the eye of the coil 3. An annular member 
having a foam coating is described in greater detail in 
US. Pat. application No. 346,040. 

In an unillustrated embodiment of the present inven 
tion the member 18 is not provided with a protective 
coating 19. 
Each axially outwardly directed overhanging corru 

gated projection 17 of the sheet 2 is deformed radially 
inwardly to partly overlap the respective member 18 
and the cushioning 19 by means of a pair of parallel 
sided ?uted rollers 20, 21 which are urged into contact 
with each projection 17 in turn as the coil 3 is rotated 
about its longitudinal axis. The rollers 20, 21 are re 
spectively carried by support members 22, 23 which 
are slidable in guides 24, 25 formed in a plate 26 mov 
able towards and away from the coil 3. The roller 20 is 
positioned with its axis of rotation inclined to the verti 
cal such that a line drawn around to the axis of rotation 
passes through the circumferential edge of the projec 
tion 17 in contact with the roller and through the cen 
tre point of the rotational axis of the coil 3. The roller 
20 is firstly moved into contact with the edge of the 
projection 17 to turn the edge inwardly towards the end 
face of the coil. The roller 20 is then moved out of and 
the upstanding roller 21 moved into contact with the 
edge to bend the edge radially inwardly into contact 
with the member 18. The ?utes set into the surface of 
the roller 21 are of the same pitch as the corrugations 
14 formed in the longitudinal edges of the sheet 2 so 
that they intermesh with the corrugations as the coil 3 
is rotated. ‘The surface of the roller 20 need not be 
?uted. 

In an unillustrated embodiment, only one ?uted rol 
ler is provided. In this embodiment, the roller is initially 
set in the position indicated for roller 20 and then, after 
the projection 17 has been turned inwardly, re-set in 
the position indicated for roller 21 to bend the projec 
tion radially inwardly into contact with the member 18. 

It will be appreciated that the corrugations which are 
applied to the edges of the sheet prior to the sheet 
being wrapped around the coil enable the sheet edges 
to be turned radially inwardly over the circumferential 
edges of the coil with relative ease to produce a satis 
factory package. 
We claim 
1. A method of packaging a coil of strip material 

comprising the steps of feeding a sheet-like member of 
stiff protective material towards the circumference of 
the coil; corrugating each longitudinal edge of the pro 
tective material; wrapping the protective material 
around the outer circumference of the coil so that the 
corrugated edges of the protective material de?ne axi 
ally outwardly directed overhanging projections 
around the outer circumferential edge at each end of 
the coil and deforming the overhanging corrugated 
edges of the protective material radially inwardly over 
the outer circumferential edge at each respective end 
of the coil to overlie partially the axial face of each end 
of the coil. ' I 

2. A method according to claim 1 including the fur 
ther step of locating a protective member on the axial 
face of each end of the coil before the protective mate 
rial is deformed radially inwardly and subsequently de 
forming the overhanging corrugated edges of the pro 
tective material radially inwardly to overlie partially 
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the protective member. 
3. A method according to claim 2 wherein the pro 

tective member comprises a metal annulus. 
4. A method according to claim 2 wherein the pro 

tective member comprises a ?brous or plastics annulus. 
5. A method according to claim 2 wherein resilient 

cushioning material is located between the protective 
member and the end face of the coil. 

6. A method according to claim 1 wherein the sheet 
like member of protective material comprises two or 
more overlapping strips of such material. 

7. A method according to claim 1 wherein the pro 
tective mateg‘ial is a metal. 

8. A method according to claim 1 including the fur 
ther step of forming a series of spaced-apart perfora 
tions in the protective material before it is wrapped 
around the circumference of the coil whereby, when 
said material is wrapped around the coil, the perfora 
tions are disposed adjacent each end of thecoil in 
spaced circumferential relation with one another. 

9. A packaged coil of strip material wherein a sheet 
like member of stiff protective material is wrapped 
around the outer circumference of the coil, the protec 
tive material having corrugations in each longitudinal 
edge thereof at the outer circumferential edge respec 
tively at each end of the coil and said corrugated edges 
being deformed radially inwardly to overlie partially 
the respective axial face of each end of the coil. 

10. A ‘package as claimed in claim 9 wherein a pro 
tective member is located on the axial face of each end 
of the coil and is overlaid partially by the radially in~ 
wardly deformed corrugated edges of the protective 
material. 

11. A package as claimed in claim 10 wherein the 
protective member comprises a metal annulus. 

12. A package as claimed in claim 10 wherein the 
protective member comprises a ?brous or plastics an 
nulus. 

13. A package as claimed in claim 10 wherein resil 
ient cushioning material is located between the protec 
tive member and the end face of the coil. 

14. A package as claimed in claim 9 wherein the 
sheet-like member of protective material comprises 
two or more overlapping strips of such material. 

15. A package as claimed in claim 9 wherein the pro 
tective material is a metal. 

16. A package as claimed in claim 9 wherein a plural 
ity of circumferentially spaced perforations are pro 
vided in the protective material adjacent each end of 
the coil. 

17. A package as claimed in claim 16 wherein the 
perforations are provided at the apices of respective 
upstanding frusto-conical projections extending radi 
ally outwardly of the coil. 

18. Apparatus for use in packaging a coil of strip ma 
terial comprising means for wrapping a sheet-like mem 
ber of stiff protective material around the outer cir 
cumference of the coil, the width of the protective ma 
terial being greater than the axial dimension of the coil 
whereby an axially outwardly directed overhanging 
projection of protective material is provided at the 
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6 
outer circumferential edge at each end of the coil; 
means for imparting a series of corrugations to the lon 
gitudinal edges of the material before it is wrapped 
around the coil and means for deforming the overhang 
ing corrugated edges of the protective material radially 
inwardly over the outer circumferential edge at each 
respective end of the coil to overlie partially the axial 
face of each end of the coil. 

19. Apparatus as claimed in claim 18 wherein the 
means for corrugating the edges of the protective mate 
rial comprises a pair of rollers of ?uted con?guration 
through which passes the protective material. 

20. Apparatus as claimed in claim 19 wherein the 
means for deforming the overhanging corrugated edges 
of the protective material comprises at least one roller 
locatable adjacent an axial end face of the coil for ap 
plying pressure to the corrugated edges of the protec 
tive material for deforming them radially inwardly to 
overlie partially said axial end face. 

21. Apparatus as claimed in claim 19 wherein the 
means for deforming the overhanging corrugated edges 
of the protective material comprises two rollers locat 
able at an axial end face of the coil, a ?rst one of such 
rollers being located with its axis of rotation inclined 
towards said end face for initially deforming the corru 
gated edges of the protective material radially inwardly 
over the circumferential edge of the coil and a second 
one of such rollers being located with its axis of rota 
tion parallel to the plane containing the axial end face 
of the coil for fully deforming- the corrugated edges of 
the protective material into said plane to overlie par 
tially said axial end face of the coil. 

22. Apparatus as claimed in claim 19 wherein the 
means for deforming the overhanging corrugated edges 
of the protective material comprises a single roller lo 
catable at an axial end face of the coil and which is 
mounted for pivotal movement between a ?rst position 
in which its axis of rotation is inclined towards said end 
face for initially deforming the corrugated edges of the 
protective material radially inwardly over the circum 
ferential edge of the coil and a second position in which 
its axis of rotation is parallel to the plane containing the 
axial end face of the coil for fully deforming the corru 
gated edges of the protective material into said plane to 
overlie partially said axial end face of the coil. 

23. Apparatus as claimed in claim 20 wherein the or 
each roller is of parallel-sided fluted con?guration. 

24. Apparatus as claimed in claim 18 including 
means for forming a series of spaced-apart perforations 
in the protective material before it is wrapped around 
the circumference of the coil whereby, when said mate 
rial is wrapped around the coil, the perforations are dis 
posed adjacent each end of the coil in spaced circum 
ferential relation with one another. 

25. Apparatus as claimed in claim 24 wherein said 
perforating means comprises a pair of cooperating rol 
lers through which passes the protective material, one 
of said rollers being provided with a plurality of radially 
outwardly projecting studs to form the perforations in 
cooperation with the other roller. 
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