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(54) RULER BAND GUIDE FOR THE LATERAL GUIDANCE OF A SHEET

(57) The present invention relates to a ruler band
guide, specifically featuring an inverted L-shape, for the
lateral guidance of a metal sheet over a flat cutting matrix,
as part of an operation of the cold cutting of the outline
of said sheet, which may later be heat-stamped in a sub-
sequent operation to adopt its final 3D configuration. This
invention is also applicable when the subsequent proc-
ess of its final 3D configuration is by cold forming.

In particular, the provision of one or more ruler band
guides enables the efficient lateral guidance of the sheet
to be cut, greatly reducing the chafing of the respective
lateral edges of the sheet against the lateral guidance
systems, and also reducing the detachment of material;
ultimately, improving the quality of the final product ob-
tained from this sheet for its subsequent transformation
process.



EP 3 599 039 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a ruler band
guide, specifically featuring an inverted L-shape, for the
lateral guidance of a metal sheet over a flat cutting matrix,
as part of an operation of the cold cutting of the outline
of said sheet, which may later be heat-stamped in a sub-
sequent operation to adopt its final 3D configuration. This
invention is also applicable when the subsequent proc-
ess of its final 3D configuration is by cold forming (instead
of heat-stamping).
[0002] In particular, the provision of one or more ruler
band guides, preferably a minimum of one at each side
of the metal sheet at the matrix inlet, enables the efficient
lateral guidance of the sheet to be cut, greatly reducing
the chafing of the respective lateral edges of the sheet
against the lateral guidance systems, and also reducing
the detachment of material; ultimately, improving the
quality of the final product obtained from this sheet for its
subsequent transformation process.

Background of the invention

[0003] Currently, there exist a number of systems or
devices for the band guidance (that is, the lateral guid-
ance) of a sheet at a cold forming station, such as for
example inverted L-shaped ruler guides destined for the
guidance of the sheets of metallic material stored on
reels.
[0004] Said sheets, or sheets of metallic material are
manufactured from a specific material to enable a sub-
sequent heat-stamping process, such as usibor steel or
ductibor steel, (both are high-strength micro-alloys of bo-
ron aluminium-silicon). Furthermore, said metal sheets
are exteriorly coated with aluminium, due to the require-
ments of the subsequent heat-stamping process.
[0005] The lateral guidance of said sheets is of the
greatest importance for the cold cutting process. Gener-
ally, said lateral guidance is carried out by a minimum of
one point of support on each side, but preferably, to
achieve greater quality, more than one guidance element
is positioned at each side, for example two guidance el-
ements on each side, each guidance element being lo-
cated at a separate point along the feed of the sheet.
[0006] In general, these are guidance elements made
to measure, in accordance with the requirements of each
cutting station, and with no known standard.
[0007] This type of band guide device has the draw-
back that the excess friction of the material sliding later-
ally over any type of guide, in particular inverted L-shaped
ruler guides, generates undesired detachments of the
material which adversely affect the tool and make it dirty,
as they adhere to all the elements forming the same and
also to the final product, directly affecting the quality of
the same.
[0008] In view of the above, there is clearly a need to
provide an inverted L-shaped ruler band guide for the
lateral guidance of a sheet capable of being cold cut and

which travels over a flat matrix, or over an intermediate
sheet or similar, said ruler guide enabling a substantial
reduction in the friction against the respective lateral edg-
es of the sheet, and at the same time also reducing the
possible detachments of material.

Description of the invention

[0009] The object of the present invention is to provide
a ruler band guide for the lateral guidance of a sheet
capable of being transformed at a cold cutting station
(specifically travelling over a flat cutting matrix) and sub-
sequently transformed at a hot or cold stamping station,
one or more ruler band guides being disposed on the flat
matrix or similar element, resolving the aforementioned
drawbacks and presenting the advantages described be-
low.
[0010] In accordance with this objective, the present
invention is characterised in that it provides a ruler band
guide of the type described above, comprising:

- a body featuring at least one longitudinal orifice, and
- a roller assembly, which is installable within the lon-

gitudinal orifice,
and wherein:

- the body is formed by a lower portion and a pro-
jecting upper portion, disposed transversally
with regard to the lower portion, thus forming an
inverted L-shaped configuration,

- the roller assembly comprises a rotating drum
featuring an external cylindrical surface, and

- the lower portion of the body presents an open-
ing (6) at the frontal side (17) in order that part
of the drum may protrude through said opening,
in such a way that the contact between the ex-
ternal surface of the drum and a lateral base of
the sheet is point contact or almost point contact,
reducing to a minimum the friction between both
items (ruler guide - sheet).

[0011] Thanks to this specific and advantageous con-
figuration of the ruler band guide, a tangential contact is
achieved between the rotating drum and the lateral base
of the sheet, this entailing various advantages in com-
parison with the previous known devices, among which
we highlight the following: the reduction of friction to a
minimum, the consequential reduction in detachments
of the material when both parts enter into mutual contact,
an improvement in the quality of the final product and a
reduction in preventive maintenance of the tools, and a
reduction in the sheet production time.
[0012] The rotating drum may also be called a roller.
[0013] Preferably, the body of the ruler band guide fur-
ther presents one or more secondary longitudinal orifices
shaped like slotted holes (preferably two or more), dis-
posed on both sides of the roller housing (that is, of the
central longitudinal orifice), whose function is to enable
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the passage of respective attachment elements to locate
the ruler guide in its working position, in accordance with
the design of the matrix.
[0014] In accordance with a first possible embodiment
of the invention, the ruler band guide presents a single
longitudinal orifice to receive the roller assembly, the or-
ifice being disposed in a central position in the upper
portion of the body, and further presents two secondary
longitudinal orifices disposed respectively one on each
side of the central longitudinal orifice.
[0015] And in accordance with a second possible em-
bodiment of the invention, the ruler band guide presents
two different longitudinal orifices disposed in a central
position, each configured to receive two identical roller
assemblies, and further presents two secondary longitu-
dinal orifices, disposed respectively one on each side of
the central orifices.
[0016] Preferably, the two aforementioned secondary
orifices are through-holes, that is, they pass through the
entire height of the body of the ruler band guide.
[0017] Also, preferably, the aforementioned second-
ary orifices present at least one upper part which is slot-
ted.
[0018] Also, preferably, the attachment elements are
respective attachment bolts, for example of the ALLEN
DIN 912 type.
[0019] Preferably, the body of the ruler band guide is
manufactured from a single compact piece of steel. How-
ever, other materials equivalent to steel might also be
used, without affecting the essential nature of the present
invention.
[0020] With regard to the roller assembly, in accord-
ance with a preferred embodiment of the invention, the
drum is hollow, that is, it presents an external cylindrical
surface featuring an internal orifice. In accordance with
this preferred embodiment, the roller assembly further
presents a drum shaft which is disposed through the in-
terior of the internal orifice of the drum, and is positioned
in a fixed position at the upper portion of the body, resting
superiorly thereon.
[0021] In accordance with this preferred embodiment,
the internal surface of the drum presents two recessed
portions, disposed at the upper part and at the lower part
respectively, configured to receive therein respective
bearings. That is, in addition to the drum, the roller as-
sembly presents respective bearings each disposed in
said recessed surfaces at the upper and lower part of the
internal surface of the drum. Said bearings present a ring-
shaped configuration with a reduced thickness, with an
internal diameter approximately equal to the internal di-
ameter of the internal surface of the drum. A number of
bearings different from two may be foreseen, in order to
perform the same function of enabling the drum to rotate
freely around the drum shaft, which is in a fixed position.
[0022] The roller assembly, in accordance with this
preferred embodiment, further presents a lower support-
ing washer disposed at the lowest part of the assembly,
which presents a perimetral surface suited for the lower

base of the drum to rest thereon. Said washer is installed
resting upon the internal surface of the longitudinal ori-
fice. This washer presents a ring-shaped body, with a
vertically protruding annular upper portion disposed at
the edge of the internal orifice of the ring, said upper
annular portion being configured to be inserted into the
lower part of the internal orifice of the drum.
[0023] With particular reference to the drum shaft, this
presents an upper portion with a broadened surface and
a lower portion in the form of a shaft, where the upper
portion, which performs the function of a cover, presents
a number of orifices for the passage of respective attach-
ment bolts, and where the lower portion, in the shape of
a shaft, comprises three different areas. The lowest area
of these three areas presents a smaller diameter than
the remainder, and the function thereof is to be inserted
into the longitudinal orifice in the lower portion of the body
of the ruler guide. The broadened surface presents a
body with an outline of a greater width than that of the
shaft.
[0024] In order that the lowest area of the shaft may
remain inserted in the interior of the longitudinal orifice
in the lower portion of the lower body, and in turn, that
the washer may be installed resting on the internal sur-
face of the longitudinal orifice, the central longitudinal
orifice presents an upper part and a lower part of a smaller
diameter, the lower orifice of a smaller diameter being
configured for the passage of the lowest part of the shaft.
The stepped circumferential surface, where the change
in diameter between the upper part and the lower part
occurs, is where the lower base of the washer rests.
[0025] In order that the broadened upper portion of the
drum shaft may be perfectly positioned in the upper por-
tion of the body, aligned with the central longitudinal or-
ifice, the central orifice(s) is/are extended superiorly,
forming a broadened perimetral strip with a diameter
greater than that of the remainder of the central orifice,
said perimetral strip presenting an external outline equal
to the outline of said broadened portion of the drum shaft,
to enable the perfect seating of the lower base of the
broadened portion of the drum shaft on said perimetral
strip.
[0026] With regard to the second embodiment of the
invention (that is, when two central orifices are foreseen
to receive respective roller assemblies), the lower portion
of the body presents at its lower base a channelled sec-
tion for the installation of a cotter pin, whose function is
to guide the entire assembly, ensuring a movement per-
pendicular to the direction of feed of the sheet, for the
correct adjustment of the width of the band.
[0027] Preferably, the drum is manufactured from
heat-treated steel material, to prevent wear due to fric-
tion.

Brief description of the figures

[0028] For the better understanding of the above, a set
of drawings is attached wherein, schematically and solely
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as a non-limitative example, a practical embodiment is
portrayed.

Figure 1 is an exploded perspective view of a ruler
band guide, portraying the different components, for
a first embodiment of the invention.

Figure 2 is an exploded perspective view of a ruler
band guide, for the second embodiment of the in-
vention.

Figure 3 is a view from above of the assembled ruler
band guide assembly of the present invention, for
the first embodiment.

Figure 4 is a longitudinal cross-sectional view along
A-A’ of the assembled ruler band guide assembly of
the present invention, for the first embodiment.

Figure 5 is a frontal view of the assembled ruler band
guide assembly of the present invention, revealing
its internal parts, for the first embodiment.

Figure 6 is a view from above of the assembled ruler
band guide assembly of the present invention, for
the second embodiment.

Figure 7 is a longitudinal cross-sectional view along
B-B’ of the assembled ruler band guide assembly of
the present invention, for the second embodiment.

Figure 8 is a frontal view of the assembled ruler band
guide assembly of the present invention, revealing
its internal parts, for the second embodiment.

Figure 9 is a perspective view of several ruler band
guides as per the first embodiment, installed fixedly
upon one of the two sides of the flat matrix of a cold
stamping station, where a sheet travels along said
flat matrix.

Description of a preferred embodiment

[0029] An embodiment of the ruler band guide (1, 1’)
is described below, with reference to the attached figures
1 to 9.
[0030] The ruler band guide (1, 1’) of the present in-
vention is configured to be disposed fixedly or movably
on the flat matrix (21) of a cold cutting station, the function
thereof being the lateral guidance of a sheet (22) capable
of being cut and which travels along said flat matrix (21).
[0031] At least two ruler band guides (1, 1’) are dis-
posed, one on each side, preferably facing each other,
for the lateral guidance of a sheet (22), although more
than one ruler band guide (1, 1’) may be installed per
side. In figure 9, one of the two sides may be observed,
where two ruler band guides of the first type (1) have
been foreseen, installed on the left-hand side of the ma-

trix (21), and a certain distance apart. On the opposite
side (right-hand side) of the cold cutting station (not por-
trayed), two ruler band guides (1) would also be located,
facing those on the left-hand side. In this figure 9 it may
be clearly seen how the contact between the left-hand
lateral base of the sheet (22) and the two ruler band
guides (1) occurs only tangentially (at the vertical line
indicated by the letter "T" in the detail).
[0032] In general, each ruler band guide (1, 1’) in-
cludes:

- a body (20, 20’), featuring at least one longitudinal
orifice (4), and

- a roller assembly (7), which is installable within the
longitudinal orifice (4), where:

- the body (20, 20’) is formed by a lower portion
(2, 2’) and a projecting upper portion (3, 3’), dis-
posed transversally with regard to the lower por-
tion (2, 2’), thus forming an inverted L-shaped
configuration (preferably, the lower portion (2,
2’) and the upper portion (3, 3’) will form a single
machined item),

- the roller assembly (7) comprises a rotating
drum (11) featuring an external cylindrical sur-
face, and

- the lower portion (2, 2’) of the body (20, 20’)
presents an opening (6) at the frontal side (17)
in order that part of the drum (11) may protrude
through said opening (6), in such a way that the
contact between the external surface of the
drum (11) and the vertical surface of the lateral
base of the sheet (32) is point contact or almost
point contact, reducing to a minimum the friction
between both items (ruler guide - sheet).

[0033] As may be observed in figures 1, 3, 4 and 5, the
first embodiment of the ruler band guide (1) presents a
single longitudinal orifice (4) located in a central position
of the upper portion (3), which is sized to receive therein
a roller assembly (7). At the sides of the central longitu-
dinal orifice (4), it presents respective secondary longi-
tudinal orifices (5), one on each side.
[0034] As may be observed in figures 2, 6, 7 and 8, the
second embodiment of the ruler band guide (1’) presents,
conversely, two different longitudinal orifices (4) dis-
posed in a central position and a certain distance apart,
each of these configured to receive a roller assembly (7).
In this case it also presents two secondary longitudinal
orifices (5), disposed respectively one on each side of
the central orifices (4).
[0035] As required for each particular case, a type of
ruler band guide according to the first embodiment (1) or
to the second embodiment (1’) will be chosen.
[0036] With reference to the preferred embodiment of
the roller assembly (7) portrayed in an exploded view in
figures 1 and 2, it should be stressed that, in addition to
the rotating drum (11)featuring a hollow cylindrical body,
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it further presents a drum shaft (9), which is disposed
mounted within the internal orifice of the drum (11) and
is positioned resting on the upper portion of the body,
and affixed to said portion by means of the attachment
of a number of bolts (for example, of the Allen DIN-912
type)(8). In addition to the roller assembly (7) it presents
two bearings (10, 12) and a lower supporting washer (13)
at the lower part of the assembly (7).
[0037] As portrayed in figures 4 and 7, the internal sur-
face of the drum (11) presents two recessed portions,
disposed at the upper part and at the lower part respec-
tively, configured to house therein respective bearings
(10, 12).
[0038] As may be seen in figures 1 and 2, said bearings
(10, 12) present a ring-shaped configuration with a re-
duced thickness, with an internal diameter slightly greater
than the diameter of the drum shaft (9) and an external
diameter slightly smaller than the diameter of the re-
cessed portion of the internal surface of the drum (11).
Said bearings (10, 12) present a configuration, and are
positioned within the body of the ruler guide in such a
way as to enable the drum (11) to rotate freely around
the drum shaft (9), which is in a fixed position.
[0039] With regard to the lower supporting washer (13),
this presents a ring-shaped body, with a vertically pro-
truding annular upper portion disposed at the edge of the
internal orifice of the ring, said upper annular portion be-
ing configured to be inserted into the lower part of the
internal orifice of the drum (11). The external diameter
of the washer (13) is slightly smaller than the diameter
of the central longitudinal orifice (4) in order that the an-
nular lower base of the washer (13) may be mounted
resting upon the lower base of the central longitudinal
orifice (4); see figure 4.
[0040] With particular reference to the drum shaft (9),
disposed at the upper part of the roller assembly (7), in
this preferred case it is made from a single piece, lathed
and machined, and is constituted by an upper portion
(9a) with a broadened surface, and a lower portion in the
form of a shaft (9b, 9c, 9d). The upper portion (9a) fea-
tures three orifices (19) for the passage of respective
attachment bolts (8). The lower portion (9b, 9c, 9d) com-
prises three different areas (see figures 4 and 7); the
lowest area (9d) presents a smaller diameter than the
others, and the function thereof is to be inserted into the
lower part of the longitudinal orifice (4). The central lon-
gitudinal orifice (4) presents an upper part and a lower
part of a smaller diameter, this lower part of a smaller
diameter being configured for the passage of the lowest
portion of the shaft (9d). The upper broadened surface
(9a) presents a body with an outline of a greater width
than that of the lower portion in the form of a shaft (9b,
9c, 9d). In this specific example, the upper broadened
portion (9a) presents a body with a certain thickness and
a transversal cross-section formed by a semi-circular
frontal surface which extends into an approximately rec-
tangular rear surface. In this case, the rear corners are
chamfered; see figures 3 and 6.

[0041] In order that the broadened upper portion (9a)
of the drum shaft (9) may be perfectly positioned on the
upper portion (3) and aligned with the central longitudinal
orifice (4), the/each central orifice (4) is extended supe-
riorly, forming a broadened perimetral strip (33) with a
diameter greater than that of the remainder of the central
orifice (see figures 1 and 2), said perimetral strip present-
ing an external outline equal to the outline of said broad-
ened portion of the drum shaft (9a), to ensure the perfect
seating of the lower base of the broadened portion of the
drum shaft on said perimetral strip (33); see figure 4 or 7.
[0042] As may be seen in figures 5 and 8, the two sec-
ondary orifices (5) are through-holes; that is, that is, they
pass through the entire height of the lower portion (2, 2’)
of the ruler band guide (1, 1’) for the insertion of a number
of attachment bolts (18) portrayed in figures 3 and 6. In
this particular case, the aforementioned secondary ori-
fices (5) present at least their upper surface slotted; see
figures 3 and 6.
[0043] With regard to the second embodiment of the
invention (that is, where two central orifices (4) are fore-
seen), the lower portion (2’) of the body presents at its
lower base (35) a channelled section (14), see figures 2
and 8; and the ruler guide further includes an element
such as a cotter pin, whose function is to act as a guide
(15), it being configured to be inserted into said chan-
nelled section (14).
[0044] In spite of the fact that reference has been made
to a specific embodiment of the invention, it is evident to
a person skilled in the art that the ruler band guide de-
scribed is susceptible to numerous variations and mod-
ifications, and that all the details mentioned may be re-
placed by other technically equivalent elements without
straying from the scope of protection defined by the at-
tached claims.

Claims

1. A ruler band guide (1, 1’) for the lateral guidance of
a metal sheet (22) capable of being cut on a cold
cutting matrix (21), the sheet (22) travelling over said
matrix (21), which is flat, said sheet being subse-
quently capable of being transformed at a hot or cold
stamping station, one or more ruler band guides (1,
1’) being fixedly or movably disposed on the cutting
matrix (21), characterised in that the ruler band
guide (1, 1’) comprises:

- a body (20, 20’) featuring at least one longitu-
dinal orifice (4), and
- a roller assembly (7), which is installable within
the longitudinal orifice (4),
and wherein:

- the body (20, 20’) is formed by a lower
portion (2, 2’) and a projecting upper portion
(3, 3’), disposed transversally with regard
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to the lower portion (2, 2’), thus forming an
inverted L-shaped configuration,
- the roller assembly (7) comprises a rotat-
ing drum (11) featuring an external cylindri-
cal surface, and
- the lower portion of the body presents an
opening (6) at the frontal side (17) in order
that part of the drum may protrude through
said opening, in such a way that the contact
between the external surface of the drum
and a lateral base of the sheet is point con-
tact or almost point contact, reducing to a
minimum the friction between both items
(ruler guide - sheet).

2. The ruler band guide (1, 1’), according to claim 1,
wherein the body further comprises one or more sec-
ondary longitudinal orifice(s) (5) disposed on one or
both sides of the longitudinal orifice (4), configured
to enable the passage of respective attachment el-
ements to fix the ruler guide (1, 1’) to the flat matrix
(21) or similar element.

3. The ruler band guide (1, 1’), according to claim 1 or
2, wherein the longitudinal orifice (4) is disposed in
a central position of the upper portion (3, 3’), and
wherein the body (20, 20’) presents two different sec-
ondary longitudinal orifices (5) disposed respectively
one on each side of the longitudinal orifice (4).

4. The ruler band guide (1, 1’), according to any one of
claims 1 to 3, wherein the secondary longitudinal or-
ifice(s) (5) are through-holes.

5. The ruler band guide (1, 1’), according to any one of
claims 1 to 4, wherein the secondary longitudinal or-
ifice(s) (5) present(s) at least the upper part slotted.

6. The ruler band guide (1, 1’), according to any one of
claims 1 to 5, wherein the body (20, 20’) presents
two different longitudinal orifices (4), each disposed
for the passage of a different roller assembly (7).

7. The ruler band guide (1, 1’), according to any one of
claims 1 to 6, wherein the body (20, 20’) is manufac-
tured from a single piece of steel.

8. The ruler band guide (1, 1’), according to any one of
claims 1 to 7, wherein the attachment means are
attachment bolts.

9. The ruler band guide (1, 1’), according to any one of
claims 1 to 8, wherein the roller assembly (7) com-
prises, in addition to the rotating drum (11), respec-
tive bearings (10) on either side of the drum (11), a
lower supporting washer (13) disposed at the lowest
point of the assembly (7), and a drum shaft (9) dis-
posed at the uppermost part of the assembly (7).

10. The ruler band guide (1, 1’), according to any one of
claims 1 to 9, wherein the lower portion (2, 2’) of the
body (20, 20’) presents at its lower base (35) a chan-
nelled section (14), and the ruler guide (1, 1’) further
presents a guiding element (15) configured to be in-
serted into said channelled section (14).

11. The ruler band guide (1, 1’), according to claim 9,
wherein the drum shaft (9) presents a broadened
upper portion (9a) and a lower portion in the form of
a shaft (9b, 9c, 9d), where the upper portion (9a)
presents a number of orifices (19) for the passage
of a number of attachment bolts (8), and where the
lower portion (9b, 9c, 9d) comprises a lowest portion
of a smaller diameter (9d) than the remainder of the
lower portion (9b, 9c).

12. The ruler band guide (1, 1’), according to claim 1,
wherein the drum (11) presents a cylindrical config-
uration with an internal orifice featuring an internal
surface of a smaller diameter than that of the external
surface of the bearings (10, 12) and also smaller
than that of the external surface of the drum shaft
(9c).

13. The ruler band guide (1, 1’), according to claims 1
and 11, wherein the central orifice(s) (4) present(s)
an upper orifice and a lower orifice of a smaller di-
ameter, the lower orifice of a smaller diameter being
configured for the passage of the lowest portion of
the shaft (9d).

14. The ruler band guide (1, 1’), according to claim 9,
whereon the lower supporting washer (13) presents
a ring-shaped body, with an annular upper portion
disposed at the edge of the internal orifice of the ring,
said upper annular portion being configured to be
inserted into the lower part of the internal orifice of
the drum (11).

15. The ruler band guide (1, 1’), according to claim 1,
wherein the central orifice(s) (4) extend(s) superior-
ly, so forming a broadened perimetral strip with a
diameter greater than that of the remainder of the
central orifice, said perimetral strip presenting an ex-
ternal outline equal to the outline of said broadened
portion of the drum shaft, to enable the perfect seat-
ing of the lower base of the broadened portion of the
drum shaft on said perimetral strip.
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