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(57) Abstract: A cutting apparatus (1) includes a base (5) having upwardly extending first and second ends (10, 15) between which
spaced elongate sides extend (20, 25). The ends and sides (10, 15, 20, 25) being located in a plane. The plane being inclined by
an acute angle to a vertical plane. A cutting device (35) is provided to cut sheet material supported on the base (5). The device
(1) is mounted on and moveable relative to the sides and ends (10, 15, 21, 25). Means (30) urges the cutting device (35) to desired
locations relative to the base (5) thereby enabling the device (1) to cut the sheet material at desired locations.
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A CUTTING APPARATUS

Field of the Invention
The present invention relates to a cutting apparatus, and in particular to, a

vertical CNC cutting table.

Background of the Invention

In industrial applications sheet material such as steel is cut in large quantities and
in varying shapes and sizes by industrial cutting apparatus. As sheet material is
expensive, waste is common and complicated shapes are increasingly required, cutting
apparatus have been developed which incorporate computers or the like to more
efficiently control the cutting process. An example of such an apparatus is a Computer
Numerical Control (CNC) cutting machine. Such machines control the movement of a
cutting tool by numbers. By use of a programmable control unit the cutting tool can be
moved using software to specific locations about a cutting table to cut complicated shapes
at close tolerances. These types of machines typically include large horizontal tables
upon which heavy sheet material is laid, the cutting tool proceeding above the table and
sheet material. The cutting tool is typically controlled by a computer control unit to move
the cutting tool in the X, Y and Z directions.

Existing apparatus however have the disadvantage that they are large in size
covering a significant “footprint” of a factory floor, create occupational health and safety
problems in that the operator must stretch over large sheets of material which are laid
horizontally on the cuiting table, it is difficult to retrieve components that may be
centrally located on the table and it is difficult to enclose existing apparatus with safety
barriers and the like. Further, existing apparatus can not be placed against a factory wall
as access is required on all sides when using a horizontal cutting table. Also, spent gas
used in existing apparatus is sucked from the bottom down which is not efficient as the
gas, by way of its nature, wants to rise up above the horizontal table. The apparatus must
also be strengthened as the entire weight of the sheet material bears fully on the table legs.
Large drive motors are also required to move heavy sheet material about a horizontal

cutting table.
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Object of the Invention
Tt is an object of the present invention to overcome or ameliorate some of the

disadvantages of the prior art, or at least to provide a useful alternative.

Summary of the Invention

There is firstly disclosed herein a cutting apparatus including:

a base having upwardly extending first and second ends between which spaced
clongate sides extend, with the ends and sides being located in a plane; said plane being
inclined by an acute angle to a vertical plane;

a cutting device to cut sheet material supported on the base, the device being
mounted on and moveable relative to the sides and ends; and

means to urge said cutting device to desired locations relative to said base
thereby enabling said device to cut the sheet material at said desired locations.

Preferably, said urging means includes a carriage to move said cutting device
relative to said sides and ends, the carriage mounted on the base.

Preferably, said carriage includes a first assembly to move said cutting device
between said ends and a second assembly to move said cutting device between said sides.

Preferably, said urging means includes a motor operatively associated with said
carriage to change the location of said cutting device relative to said sides and ends.

Preferably, said cutting device includes at least one cutting torch.

Preferably, said cutting device includes means to change the orientation of said
at least one torch relative to said base.

Preferably, including a housing substantially surrounding said apparatus.

Preferably, said apparatus includes electronic control means.

Preferably, said acute angle is less than about 45 degrees.

Preferably, said apparatus includes Computer Numerical Control.

Preferably, said apparatus includes a crane.

Brief Description of the Drawings
A preferred embodiment of the invention will now be described, by way of
example only, with reference to the accompanying drawings, wherein:
Figure 1 is a front view of an embodiment of the invention;
Figure 2 is an end view of an embodiment of the invention;

Figure 3 is a further end view of an embodiment of the invention; and
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Figure 4 is a further front view of an embodiment of the invention.

Detailed Description of the Preferred Embodiments

Referring to Figures 1 to 4, there is shown a cutting apparatus 1 including a base
5 for positioning on a generally horizontal surface such as a floor or the like. The base 5
includes upwardly extending first and second ends 10, 15 between which spaced sides 20,
25 extend to form a plane. The first side 20 preferably rests on a horizontal surface. As
best seen in Figure 2, the plane is substantially inclined by an acute angle from a vertical
plane perpendicular to the horizontal surface. An acute angle should be considered O to
90 degrees. In a preferred form, the acute angle is less than 45 degrees. However,
different angles can be utilised. A cutting device 35 to cut sheet material supported on the
base 5 is mounted to the base 5 and is movable relative to the ends 10, 15 and sides 20,
25. Means urge the cutting device 35 to desired locations relative to the sides 20, 25 and
ends 10, 15 to thereby enable the device 35 to cut sheet material 40 at the desired
locations. The urging means includes a carriage 30 mounted on the base 5 and movable
relative to ends 10, 15 and sides 20, 25.

The carriage 30 includes a first assembly 37 to move the cutting device 35
between said ends 10, 15 and a second assembly 39 to move the cutting device 35
between the sides 20, 25. The assemblies 37, 39 can run along one or more guide rail(s)
32 or the like and be moved simultaneously or separately.

The urging means also includes a motor (not shown) operatively associated with
the carriage 30 to change the location of the cutting device 35 with respect to the sides 20,
25 and ends 10, 15. One or more motors could be utilised. In a preferred form, the
motors would be numerically controlled brushless motors. The cutting device 35 includes
a cutting torch 45 including means to change the orientation of the torch 45 relative to the
base 5 and assemblies 37, 39. The cutting torch 45 would be any suitable cutting torch
which could include plasma, laser, water jet, oxy, printing head, knives for fabric cutting,
hot wire, fret sawing, punching, milling or the like.

As best seen in Figure 4, the apparatus 1 also includes a housing 50 having doors
55 to substantially surround the apparatus 1 to provide a secure operating environment
when the apparatus 1 is in use. The apparatus 1 would preferably include electronic
control means 60 such as computer numerical control or the like to assist an operator in
cutting the sheet material 40. For example, the apparatus 1 could come with a personal

computer running windows, a TFT screen, a keyboard and mouse, interpolation of X, Y
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and Z axis, hard disk storage or a wireless network card. The programming should be
user friendly running for example G code, having automatic and manual control,
diagnostics and error displays and graphical display, as well as actual and calculated run
times. However, other computer and automation systems could be utilised. The
apparatus 1 could also include a crane or the like (not shown) to assist an operator in
moving heavy sheet material onto or about the base 5 and a dust extraction system (not
shown) or a light (not shown).

The advantages of such a vertical cutting apparatus 1 at least in a preferred form
are for example; that the apparatus 1 creates a small footprint due to the cutting plane
being close or near vertical. In comparison other machines cover large areas of floor
space due to the cutting plane being horizontal. When the vertical cutting apparatus 1 is
placed against a wall a user can access all parts of the work area from the front of the
apparatus 1. Horizontal cutting machines require space on all sides. The vertical cutting
apparatus 1 creates easy access to the parts once cut as they are in front of a user and
within arms reach. This reduces safety issues for the user and assists with easy cleaning
of the apparatus 1. With existing cutting tables the user has to stretch over sharp sheets of
material. Due to the easy access to the cut parts, the apparatus 1 is also more ergonomic
for the user and assists with maintaining good posture. Occupational health and safety
issues and workers compensation claims should be reduced with the apparatus 1 due to
the design which in turn becomes a more efficient production machine. Cut parts can be
held in place by “micro joints” or the like which could be incorporated into the apparatus
1. These joints allow the cut components to be held in the material, and a simple twist is
all that is required to remove the cut components. Alternatively, the material with the cut
components can be removed from the apparatus 1, and cut components separated when
required. This is not possible on a horizontal type machine, as the sheet material bends
(or bows) when it is picked up, and thus the little micro joints break.

The gas extraction system as seen in Figure 2 allows the apparatus 1 to remove
spent gases during the cutting process which are sucked from above through holes 55 into
a sealed chamber 56 to which a common extraction system can be connected. As hot air
rises, this makes it extremely efficient, whereas horizontal machines suck from the
bottom which is not efficient. The X, Y & Z axis of the apparatus 1 can be constructed
much lighter than existing machines as the inertia of the axis is directly beneath the rail

32. This way the axis movement is working with gravity and not against it, as with other
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types of machines. Further, the apparatus 1 allows the use of smaller motors on the axis
movements in comparison to other machines, for the same given speed of axis movement.

Although the invention has been described with reference to specific examples, it
will be appreciated by those skilled in the art that the invention may be embodied in many

other forms.
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CLAIMS:

1. A cutting apparatus including:

a base having upwardly extending first and second ends between which spaced
elongate sides extend, with the ends and sides being located in a plane; said plane being
inclined by an acute angle to a vertical plane;

a cutting device to cut sheet material supported on the base, the device being
mounted on and moveable relative to the sides and ends; and

means to urge said cutting device to desired locations relative to said base
thereby enabling said device to cut the sheet material at said desired locations.

2. The cutting apparatus according to claim 1, wherein said urging means
includes a carriage to move said cutting device relative to said sides and ends, the carriage
mounted on the base.

3. The cutting apparatus according to claim 2, wherein said carriage
includes a first assembly to move said cutting device between said ends and a second
assembly to move said cutting device between said sides.

4. The cutting apparatus according to claim 2 or 3, wherein said urging
means includes a motor operatively associated with said carriage to change the location of
said cutting device relative to said sides and ends.

5. The cutting apparatus according to any one of the preceding claims,
wherein said cutting device includes at least one cutting torch.

6. The cutting apparatus according to claim 5, wherein said cutting device
includes means to change the orientation of said at least one torch relative to said base.

7. The cutting apparatus according to any one of the preceding claims,
including a housing substantially surrounding said apparatus.

8. The cutting apparatus according to any one of the preceding claims,
wherein said apparatus includes electronic control means.

9. The cutting apparatus according to any one of the preceding claims,
wherein said acute angle is less than about 45 degrees.

10. The cutting apparatus according to any one of the preceding claims,
wherein said apparatus includes a Computer Numerical Control System.

11. The cutting apparatus according to any one of the preceding claims,

wherein said apparatus includes a crane.
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AMENDED CLAIMS
received by the International Bureau on 23 July 2007 (23.07.07).

1. A cutting apparatus including:

a base having upwardly extending first and second ends between which spaced
elongate sides extend, with the ends and sides being located in a plane; said plane being
inclined by an acute angle to a vertical plane of less than about 45 degrees;

a cutting device to cut sheet material supported on the base, the device being
mounted on and moveable relative to the sides and ends; and

means to urge said cutting’ device to desired locations relative to said base
thereby enabling said device to cut thé sheet material at said desired locations;

wherein said cutting device includes at least one cutting torch.

2. The cutting appa;ratﬁé according to claim 1, wherein said urging means
includes a carriage to move said cutting device relative to said sides and ends, the carriage
mounted on the base.

3. The cutting apparatus according to claim 1, wherein said carriage

includes a first assembly to move said cutting device between said ends and a second

assembly to move said cutting device between said sides.

4. The cutting appa:ratﬁs according to claim 3, wherein said urging means
includes a motor operatively associated with said carriage to change the location of said
cutting device relative {o said sides and ends.

5. The cuiting apparatus according to claim 1, wherein said cutting device
includes means to change the orientation of said at least one torch relative to said base.

6. The cutting apparatus according to claim 1, including a housing
substantially surrounding said apparatus.

7. The cutting apparatus according to claim 1, wherein said apparatus
includes electronic control means.

8. The cutting apparatus according to claim 1, wherein said apparatus
includes a Computer Numerical Control System.

9. The cutting apparai:us according to claim 1, wherein said apparatus
includes a crane.

10. The cutting apparatus according to claim 1, wherein said acute angle is

less than 15 degrees.

AMENDED SHEET (ARTICLE 19)



WO 2007/106935

\o

PCT/AU2007/000336
1/4

Il &

FIG. 1

SUBSTITUTE SHEET (RULE 26) RO/AU



WO 2007/106935 PCT/AU2007/000336
2/4

(
25 ;

FIG. 2

SUBSTITUTE SHEET (RULE 26) RO/AU



PCT/AU2007/000336
3/4

WO 2007/106935

S50

" e

S
R A - pra
e e o

-

20
FIG. 3
SUBSTITUTE SHEET (RULE 26) RO/AU



PCT/AU2007/000336

WO 2007/106935

4/4

FIG. 4

SUBSTITUTE SHEET (RULE 26) RO/AU



INTERNATIONAL SEARCH REPORT International application No.
PCT/AU2007/000336

A. CLASSIFICATION OF SUBJECT MATTER
Int. CL

B26D 7/20 (2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulied during the international search (name of data base and, where practicable, search terms used)
DWPI, B26D 7/20, 1/04, 1/01 B23Q 1/01 key words INCLIN+, ANGL+, SLOP+, SLANT+, BED+, TABLE+,
BENCH+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relévant to
’ claim No.

DE 19905002 A (LHTEC GES LASER & HYBRIDTECHNOLOGIE MBH) 31 August 2000
X " Whole document (pl refer to figs 1 & 2) 1-11

EP 769347 B (MIYANO T T) 30 January 2002
A Whole document : 111

DE 3843795 A (GILDEMEISTER AG) 28 June 1990

A Whole document - 1-11
|____| Further documents are listed in the continuation of Box C See patent family annex
* Special categories of cited documents: i .
"A"  document defining the general state of the art which is "T"  later document published after the international filing date or priority date and not in
not considered to be of particular relevance conflict with the application but cited to understand the principle or theory
underlying the invention ’
"E"  earlier application or patent but published on or after the *X"  document of particular relevance; the claimed invention cannot be considered novel
international filing date or cannot be considered to involve an inventive step when the document is taken
alone
"L"  document which may throw doubts on priority claim(s) "Y' document of particular relevance; the claimed invention cannot be considered to
or which is cited to establish the publication date of involve an inventive step when the document is combined with one or more other
another citation or other special reason (as specified) such documents, such combination being obvious to a person skilled in the art
"Q"  document referring to an oral disclosure, use, exhibition
or other means 5 & "&"  document member of the same patent family

"P"  document published prior to the international filing date
but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report '

16 April 2007 20 APR 2007
Name and mailing address of the ISA/AU Authorized officer

AUSTRALIAN PATENT OFFICE SARAVANAMUTHU PONNAMPALAM

PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE

E-mail address: pet@ipaustralia.gov.aun (ISO 9001 Quality Certified Service)

Facsimile No. (02) 6285 3929 Telophone No ; (02) 6283 2070

Form PCT/ISA/210 (second sheet) (April 2007)




INTERNATIONAL SEARCH REPORT | International application No.
Information on patent family members PCT/AU2007/000336

This Annex lists the known "A" publication level patent family members relating to the patent documents cited in the
above-mentioned international search report. The Australian Patent Office is in no way liable for these particulars
which are merely given for the purpose of information.

Patent Document Cited in - v Patent Family Member

Search Report
DE 19905002 NONE . '
EP 0769347 JP 9117832 US 5820098 WO 9736707
DE 3843795 EP 0375899

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.
END OF ANNEX

Form PCT/ISA/210 (patent family annex) (April 2007)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - amended-claims
	Page 9 - drawings
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report

