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APPARATUS AND METHOD FOR PRODUCING TILES

Field of invention

The present invention relates to concrete tile producing techniques
used in the construction industry, more particularly, relates to
techniques of shaping concrete tiles with ladder profile interlocker on an

extruded shaping line.

Background

Extruded shaping and pressed shaping are widely used techniques
for producing concrete tiles. Extruded shaping technique has a high
efficiency, but it only can produce tiles with the same longitudinal
surface dimensions. Though pressed shaping technique can produce
tiles with different surface shapes, the efficiency of the pressed shaping
technique is very low.

Main tiles and ridge tiles are used together when laying concrete
tiles to a roof. The main tiles are used to cover the plain parts of the roof
while the ridge tiles are placed on the boundary of the adjacent planes
of the roof (for example, the boundaries of the planes of a slope roof
that is in fashion) to joint the main tiles laid on the planes respectively.
The main tiles jointed by the ridge tiles are in different planes, so the
longitudinal surface of the ridge is not level. Some clients request that
the top surface of the ridge tiles should be kept in the same plane, then
interlockers are necessary for concatenating ridge tiles in such
conditions. Particularly, vertical interlocking is applied for concrete ridge
tiles, the longitudinal surface of the ridge tiles with the interlocker is
ladder profile. Thus, extruded shaping is not able to be used for
producing ridge tiles, only pressed shaping can be used. Such a
condition has resulted the following problems:

1) The efficiency of pressed shaping is very low, far away from that
— 1 —
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of the extruded shaping line.

2) The main tiles are produced on extruded shaping lines, while the
ridge tiles with ladder profile interlocker are produced by pressed
shaping technique. The final colors of the tiles produced by these two
shaping techniques are different, even the same color recipe is provided.
The color difference between the main tiles and the ridge tiles often

incur quality complaint from the clients.

Summary of Invention

The present invention provides a novel tile shaping technique for
producing ridge tiles with ladder profile interlocker on an extruded
shaping line, so as to increase the production efficiency. Both main tiles
and ridge tiles are made on the same type of shaping lines, their colors
will properly match each other.

The present invention provides a tile making and shaping apparatus
for producing tiles with ladder profile interlocker on an extruded shaping
line, the apparatus comprises a tile machine and a shaping device that
are adjacently mounted on a base frame. The tile machine makes
consecutive concrete tiles on a series of tile pallets that are positioned
sequentially. The shaping device comprises: a concrete scraping device
for cutting the consecutive tiles at predetermined positions and scraping
redundant concrete, wherein the predetermined positions correspond to
the positions of the ladder profile interlocker one each single tile; an
interlocker shaping device for pressing the predetermined position to
shape the ladder profile interlocker, the interlocker shaping device is
spaced from the concrete scraping device by one tile length, when the
apparatus pushes forward by one tile, the interlocker shaping device
presses downward on the predetermined position; a tile end knife device

for cutting the ladder profile interlocker on a single tile and perfecting
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the shape of the interlocker, the tile end knife device is spaced from the
interlocker shaping device by one tile length, when the apparatus
pushes forward by one tile, the tile end knife device cuts and perfects
the interlocker to obtain a single tile with ladder profile interlocker on a
separate tile pallet.

The concrete scraping device, the interlocker shaping device and
the tile end knife device are mounted on a board, which is assembled on
a plate frame through an adjusting screw, the plate frame is fixed on the
base frame, wherein the board moves forward or backward relative to
the plate frame by adjusting the adjusting screw to process the
interlocker at a predetermined position on the tile.

The tile machine comprises: a propulsion motor for driving the
brace and connecting rod mechanism to force a propulsion bat, the
propulsion bat pushes a series of tile pallets that are positioned
sequentially to move forward on the base frame; a hopper for receiving
and storing concrete for making the concrete tiles, the hopper is
mounted above the base frame and follows the propulsion bat; a roll
motor for driving a pack shaft at the bottom of the hopper to rotate, after
the concrete is added into the hopper, when the apparatus pushes the
tile pallets to move forward, the pack shaft continuously rotates to
extrude the concrete into the space between the tile pallets and a
slipper to form the concrete tiles therein, the propulsion bat pushes the
tile pallet to produce consecutive tiles.

The present invention implements production of ridge tiles with
ladder profile interlocker on an extruded shaping line. The production
efficiency is increased and the colors of main tiles and ridge tiles are

properly matched.

Brief Description of Drawings
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The above or other features, natures or advantages of the present
invention will be more obvious to the skilled person in the art by the
following descriptions of the embodiments accompanying with the
drawings, the same sign reference indicates the identical features
throughout the description, and wherein:

Fig. 1 illustrates the structure of the tile making and shaping
apparatus according to an embodiment of the present invention;

Figs. 2A, 2B and 2C illustrate the structure of the concrete scraping
device according to an embodiment of the present invention;

Fig. 3 illustrates the profile of the first cutting knife;

Figs. 4A and 4B illustrate the profile of the first drawknife;

Figs. 5A and 5B illustrate the profile of the press head in the
interlocker shaping device;

Figs. 6A and 6B illustrate the profile of the second cutting knife in
the tile end knife device;

Fig 7 illustrates the flowchart of the process for making and shaping

the tiles according to the present invention.

Detailed Description of Preferred Embodiments

The present invention provides a tile making and shaping apparatus
for producing tiles with ladder profile interlocker on an extruded shaping
line, especially for continuously producing ridge tiles with ladder profile
interlocker on an extruded shaping line. As shown in Fig.1, the making
and shaping apparatus includes two main parts: a tile machine and a
shaping device, the two parts are adjacently mounted on a base frame
1.

The tile machine makes consecutive concrete tiles 3 on a series of
tile pallets 2 that are positioned sequentially. The tile machine

comprises: a propulsion motor 23 disposed below the base frame 1, the
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propulsion motor 23 drives a brace and connecting rod mechanism 22
that is also disposed below the connecting rod mechanism 22 to force a
propulsion bat 20. The propulsion bat 20 is disposed above the base
frame 1 and pushes a series of tile pallets 2 that are positioned
sequentially to move forward on the base frame 1. Each of the tile
pallets 2 comprises a ladder shaped structure at the front end for
shaping the ladder profile interlocker on the tile. A hopper 16 is mounted
above the base frame 1 at a position follows the propulsion bat 20. The
hopper 16 is used for receiving and storing concrete for making the
concrete tiles 3. A roll motor 24 disposed below the base frame 1 drives
a pack shaft 18 at the bottom of the hopper 16 to rotate. After the
concrete is added into the hopper 16, when the apparatus pushes the
tile pallets 2 to move forward, the pack shaft 18 continuously rotates to
extrude the concrete into the space between the tile pallets 2 and a
slipper 17 to form the concrete tiles 3 therein. The propulsion bat 20
pushes the tile pallets 2 to produce consecutive tiles 3. To prevent the
concrete tiles 3 from adhering on the tile pallets 2, a pallet oil spraying
device 21 is provides preceding the propulsion bat 20. The pallet oil
spraying device 21 is mounted above the base frame 1 and sprays
pallet oil above the surface of the tile pallets 2, thus the tiles 3 formed
on the tile pallets 2 will not adhere thereon. Also, to prevent the tile
pallets 2 from dashing out, a press wheel device 19 is provided between
the propulsion bat 20 and the hopper 16, the press wheel device is
mounted above the base frame 1, pressed the tile pallets 2 and keeps
them to stably move forward on the base frame 1. The concrete tiles 3
produced by the tile machine are consecutive and without the ladder
profile interlockers. The following shaping device will separate each
single tile and shape the ladder profile interlocker thereon. The above

action made by the tile machine is represented as step S102 in Fig. 7.
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The shaping device of the tile making and shaping apparatus
comprises three devices: a concrete scraping device, an interlocker
shaping device and a tile end knife device. The concrete scraping
device for cutting the consecutive tiles at predetermined positions and
scraping redundant concrete, wherein the predetermined positions
correspond to the positions of the ladder profile interlocker one each
single tile. As mentioned above, when the tile 3 is extruded from the tile
machine, the longitudinal surface dimension of the tile is consistent and
the ladder profile interlocker has not been shaped. Redundant concrete
at the position of the interlocker must be removed before shaping the
interlocker. Referring to Fig. 1, the concrete scraping device comprises
first cutting knives 12, 15 for cutting off the consecutive tiles and
defining the range of the interlocker, and first drawknives 13, 14 for
scraping the redundant concrete outward. The first cutting knives 12, 15
are disposed at the separate position of each tile, thus the first cutting
knives 12, 15 cut the consecutive tiles into separate tiles while each tile
covers on a single tile pallet 2. The positions of the first drawknives 13,
14 correspond to the position of the ladder profile interlocker on the tile
3. As mentioned above, each tile pallet 2 has a ladder shaped structure
at the front end for shaping the ladder profile interlocker thereon. The
positions of the first drawknives 13, 14 also correspond to the ladder
shaped structure at the front end of the tile pallet 2. The shaped
interlocker is lower that other parts on the tile 3, so redundant concrete
will incur at this area. The first drawknives 13, 14 are used to remove
these redundant concrete. In one embodiment, the first drawknives 13,
14 scrape the concrete outward. Figs. 2A-2C have shown the whole
structure of the concrete scraping device, while Fig. 3, Fig. 4A and Fig.
4B have shown the profile of the first cutting knives 12, 15 and first

drawknives 13, 14 respectively. The action made by the concrete
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scraping device is represented as step S104 in Fig. 7.

The interlocker shaping device is mounted following the concrete
scraping device. The interlocker shaping device is spaced from the
concrete scraping device by one tile length, when the tile machine
pushes forward by one tile, the interlocker shaping device presses
downward on the predetermined position (the position of the ladder
profile interlocker) to shape the ladder profile interlocker. As shown in
Fig.1, the interlocker shaping device comprises a press head 9 and a
cylinder 10 disposed along a first directing frame 11. The press head 9
is driven by the cylinder 10 to press downward twice along the directing
frame 11 to shape the interlocker. The previous concrete scraping
device has cut off the consecutive tiles and scrapped the redundant
concrete at the area of the ladder profile interlocker, the interlocker
shaping device shapes the interlocker by pressing the position of the
interlocker using the press head 9. Referring to Fig. 5A and 5B, the
profile of the press head 9 is shown. The action made by the interlocker
shaping device is represented as step S106 in Fig. 7.

Following the interlocker shaping device, is the tile end knife device,
which is also spaced from the interlocker shaping device by one tile
length, when the apparatus pushes forward by one tile, the tile end knife
device cuts the ladder profile interlocker on a single tile and perfects the
shape of the interlocker to make the interlocker glazed and complete.
After the process of the tile end knife device, a single tile with ladder
profile interlocker 3 is obtained on a separated tile pallet 2. As shown in
Fig.1, the separated tile pallet 2 and the tile 3 thereon are parted by a
belt conveyer. Referring to Fig.1, the tile end knife device comprises a
second cutting knife 4 disposed along a second directing frame 5, the
second cutting knife 4 moves downward along the second directing

frame 5 to cut the ladder profile interlocker on a single tile and perfect
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the shape of the interlocker. The previous concrete scraping device and
the interlocker shaping device have cut off the tiles and completed the
shaping of the ladder profile interlocker, the tile end knife device will
make the complete ladder profile of the interlocker and perfect the
edges of the profile. After the process of the tile end knife device, a
single tile with ladder profile interlocker 3 is obtained on a separated tile
pallet 2. Referring to Fig. 6A and 6B, the profile of the second cutting
knife is shown. The action made by the tile end knife device is
represented as step S108 in Fig. 7.

As shown in Fig.1, the concrete scraping device, the interlocker
shaping device and the tile end knife device are mounted on a board 6,
which is assembled on a plate frame 8 through an adjusting screw 7, the
plate frame 8 is fixed on the base frame 1, wherein the board 6 moves
forward or backward relative to the plate frame 8 by adjusting the
adjusting screw 7 to process the interlocker at a predetermined position
on the tile. That means, the predetermined positions that the concrete
scraping device, the interlocker shaping device and the tile end knife
device work on can be adjusted so as to make the accurately
corresponding to the position of the interlockers on the tile.

The concrete scraping device, the interlocker shaping device and
the tile end knife device are spaced to each other by one tile length,
when the tile machine of the apparatus continuously pushes the tile
pallets 2 and extrudes tiles 3, the three devices can process
simultaneously, the production efficiency is thus increased.

For further improving the quality of the surface of the interlockers,
each of the concrete scraping device, the interlocker shaping device
and the tile end knife device comprises a respective auto water-spraying
device, which are denoted by the numerals 25, 26 and 27 in the figures

respectively.
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The present invention implements production of ridge tiles with
ladder profile interlocker on an extruded shaping line. The production
efficiency is increased and the colors of main tiles and ridge tiles are
properly matched.

The previous description of the disclosed embodiments is provided
to enable any person skilled in the art to make or use the present
invention. Various modifications to these embodiments will be readily
apparent to those skilled in the art and the generic principles defined
herein may be applied to other embodiments without departing from the
spirit or scope of the invention. Thus, the present invention is not
intended to be limited to the embodiments shown herein but is to be
accorded the widest scope consistent with the principles and novel

features disclosed herein.
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What is claimed is:

1. A tile making and shaping apparatus for producing tiles with
ladder profile interlocker on an extruded shaping line, comprising a tile
machine and a shaping device that are adjacently mounted on a base
frame (1), the tile machine makes consecutive concrete tiles (3) on a
series of tile pallets (2) that are positioned sequentially, wherein the
shaping device comprises:

a concrete scraping device for cutting the consecutive tiles at
predetermined positions and scraping redundant concrete, wherein the
predetermined positions correspond to the positions of the ladder profile
interlocker one each single tile;

an interlocker shaping device for pressing the predetermined
position to shape the ladder profile interlocker, the interlocker shaping
device is spaced from the concrete scraping device by one tile length,
when the apparatus pushes forward by one tile, the interlocker shaping
device presses downward on the predetermined position;

a tile end knife device for cutting the ladder profile interlocker on a
single tile and perfecting the shape of the interlocker, the tile end knife
device is spaced from the interlocker shaping device by one tile length,
when the apparatus pushes forward by one tile, the tile end knife device
cuts and perfects the interlocker to obtain a single tile (3) with ladder

profile interlocker on a separate tile pallet (2).

2. The apparatus of claim 1, wherein the concrete scraping device
comprising:

first cutting knives (12, 15) for cutting off the consecutive tiles and
defining the range of the interlocker;

first drawknives (13, 14) for scraping the redundant concrete

_10_
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outward.

3. The apparatus of claim 1, wherein the interlocker shaping device
comprises: a press head (9) and a cylinder (10) disposed along a first
directing frame (11), the press head (9) is driven by the cylinder (10) to
press downward twice along the directing frame (11) to shape the

interlocker.

4. The apparatus of claim 1, wherein the tile end knife device
comprises: a second cutting knife (4) disposed along a second directing
frame (5), the second cutting knife (4) moves downward along the
second directing frame (5) to cut the ladder profile interlocker on a

single tile and perfect the shape of the interlocker.

5. The apparatus of any one of claims 1-4, wherein the tile pallet (2)
comprises a ladder shaped structure at the front end for shaping the

ladder profile interlocker on the tile.

6. The apparatus of claim 5, wherein the concrete scraping device,
the interlocker shaping device and the tile end knife device are mounted
on a board (6), which is assembled on a plate frame (8) through an
adjusting screw (7), the plate frame (8) is fixed on the base frame (1),
wherein the board (6) moves forward or backward relative to the plate
frame (8) by adjusting the adjusting screw (7) to process the interlocker

at a predetermined position on the tile.

7. The apparatus of claim 5, wherein each of the concrete scraping
device, the interlocker shaping device and the tile end knife device

comprises a respective auto water-spraying device.

_11_
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8. The apparatus of claim 5, wherein the tile machine comprises:

a propulsion motor (23) for driving the brace and connecting rod
mechanism (22) to force a propulsion bat (20), the propulsion bat (20)
pushes a series of tile pallets (2) that are positioned sequentially to
move forward on the base frame (1);

a hopper (16) for receiving and storing concrete for making the
concrete tiles (3), the hopper (16) is mounted above the base frame (1)
and follows the propulsion bat (20);

a roll motor (24) for driving a pack shaft (18) at the bottom of the
hopper (16) to rotate, after the concrete is added into the hopper (16),
when the apparatus pushes the tile pallets (2) to move forward, the pack
shaft (18) continuously rotates to extrude the concrete into the space
between the tile pallets (2) and a slipper (17) to form the concrete tiles
(3) therein, the propulsion bat (20) pushes the tile pallet (2) to produce

consecutive tiles (3).

9. The apparatus of claim 8, further comprising:

a pallet oil spraying device (21) for spraying pallet oil above the
surface of the tile pallets (2), the pallet oil spraying device (21) is
mounted above the base frame (1) and precedes the propulsion bat
(20).

10. The apparatus of claim 8, further comprising:

a press wheel device (19) for preventing the tile pallets (2) from
dashing out, the press wheel device (19) is mounted above the base
frame (1) and between the propulsion bat (20) and the hopper (16), the
press wheel device keeps the tile pallets (2) to stably move forward on

the base frame (1).

_12_
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11. The apparatus of claim 1, wherein the concrete tiles (3) are

concrete ridge tiles.

12. A method for producing tiles with ladder profile interlocker,
wherein the tiles are produced on an extruded shaping line, the method
comprising:

making consecutive concrete tiles on a series of tile pallets that are
positioned sequentially by a tile machine;

cutting the consecutive tiles at predetermined positions and
scraping redundant concrete, wherein the predetermined positions
correspond to the positions of the ladder profile interlocker one each
single tile;

pressing downward on the predetermined positions to shape the
ladder profile interlocker;

cutting the ladder profile interlocker on a single tile and perfecting

the shape of the interlocker.

13. The method of claim 12, wherein the step of cutting the
consecutive tiles further defining the range of the interlocker, and the
step of scraping redundant concrete scraps the redundant concrete

outward.

14. The method of claim 12, wherein further comprising: adjusting
the predetermined positions to process the interlocker at a

predetermined position on the tile.

15. The method of claim 12, wherein further comprising: spraying
water when cutting the consecutive tiles and scraping redundant

concrete, pressing downward to shape the ladder profile interlocker, and

_13_
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cutting and perfecting the ladder profile interlocker.

16. The method of claim 12, wherein the concrete tiles (3) are

concrete ridge tiles.

_14_



PCT/CN2008/070411

WO 2009/109082

T

e

ok

1/6



PCT/CN2008/070411

WO 2009/109082

old

2/6



WO 2009/109082

PN
/ L
// \\\
.
777777777777777777 e “ S
I e ~
Ty e ~.
] - ™.
. //
3 -~ AT
e rd .
o -~ e ™.,
i e e ™
i - a .
e - .
““““““ - - .
l g // e d
e e r
Ve
-~
ff b
7
[“

FIG 3

FIG 4A

FIG 4B

3/6

PCT/CN2008/070411

[ P




PCT/CN2008/070411

WO 2009/109082

/7
- x\\ \m\
/ w\
....................... y/
W / \“\
\“\%
/7
/4 <
\.\\\Mﬁ\ 0
v/
W\ 9
/,,./ Ty
N
L
- .,f/ﬁw
N\
/f.f .
L

FIG 5B

4/6




WO 2009/109082 § PCT/CN2008/070411

5/6



WO 2009/109082

PCT/CN2008/070411

S102

making consecutive concrete tiles on
a series of tile pallets that are

positioned sequentially by a tile machine

cutting the consecutive tiles at
predetermined positions and
scraping redundant concrete

S104

S106

pressing downward on the
predetermined positions to shape
the ladder profile interlocker

cutting the ladder profile interlocker
on a single tile and perfecting
the shape of the interlocker

S108
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