
2175528 Device for Use in Reshaping the Gate of a Metal Mould for Plastic
Injection Moulding The present invention generally relates to a plastic
injection moulding apparatus in which in each cycle of moulding operations,
a plastic injecting nozzle is advanced and is pushed against the gate of a
metal 5. mould into which plastics material is injected to mould it. More
particularly, the present invention relates to a device for reshaping a
recessed gateway, that is the sprue bush inlet, of a metal mould to its
original shape when the gateway recess has become worn and deformed by 10.
repeated contact with the injecting nozzle tip of a plastic moulding
apparatus. When  the  metal  mould  has  become  worn  and deformed at its
gateway recess, an undesired gap or space appears between the tip of the
plastic injecting nozzle 15 and the metal mould when these parts are
brought into contact with each other.   This allows molten plastics
material to leak out and become hard around the undesired gap where it
forms an irregular projection from the plastics moulding.      When such a
plastics moulding is 20.removed from the metal mould, the undesired
irregular projection may be disadvantageously trapped by the metal    -2-
mould preventing release of the moulding.         When this happens it is
necessary to reshape the worn part of the metal mould to the exact original
shape.    The required reshaping has been hitherto performed with the aid
of a 5  machine tool.   To do this, the heavy metal mould must be 



removed from the injection moulding apparatus and be placed in position in
the machine tool.   After being reshaped the heavy metal mould must be
removed from the machine tool and be put back in position in the injection
10  moulding apparatus.   This requires much labour and time, and the
moulding work must be interruped all this while. Accordingly the moulding
efficiency will be lowered. With this problem in mind, the object of the
present invention is to provide a mould reshaping device which 15 permits
the reshaping of the gate recess of a metal mould to the exact original
shape without removing the mould from the injection moulding apparatus. To
this end, according to this invention, a device for reshaping a gate recess
of a metal injection 20 mould for accommodating the injection nozzle of a
plastics   injection  moulding  apparatus   comprises  a cylindrical barrel
having a longitudinally extending hollow interior space with an open front
end; a cylindrical body slidably fitted in the longitudinally 25 extending
hollow space of the barrel; a rotary convex edged cutting tool detachably
fixed to the front end of the  cylindrical  body  and  having  a  convex
blade complementary in shape to the reshaped concave gate recess of the
mould; spring means acting between the rear 30 end of the cylindrical body
and the rear end of the barrel to bias the front end of the body from the
barrel; and a nozzle seat plate rotatably mounted on the rear end 35    -3-
of the barrel and having a concave recess complementary, 



in shape, to a tip of the injection nozzle of the apparatus. In use, first,
the nozzle of the plastics 5  moulding  apparatus  is  withdrawn  to  leave
a  space sufficient to accept the reshaping device between the metal mould
fixed in the plastics moulding apparatus and the withdrawn nozzle.   The
rotary cutting tool is placed against the concave gate recess of the metal
mould. 10 Then, the nozzle is advanced to push the cutting tool against the
metal mould with the) nozzle tip fitted in the concave recess of the nozzle
seat plate.    The advance of the nozzle towards the metal mould is
stopped, and at this time the spring is yieldingly compressed to exert a 15
resilient force appropriate for resiliently but firmly holding the device
between the metal mould and the nozzle of the plastics moulding apparatus.
Then, the barrel is rotated by hand to rotate the cutting tool, thereby
reshaping the gate of the metal mould.   After shaping 20 the gate recess
to the original concave shape, the nozzle is again withdrawn from the metal
mould, so that the reshaping device may be removed. An example of a device
in accordance with the invention is illustrated in the accompanying
drawings in 25 which:- Figure 1 is a diagrammatic longitudinal section
through the device shown in use mounted on a mould; Figure 2 is a side view
of part of a cutting tool forming part of the device; 30            Figure
3 is a partly sectional view of the tool shown in Figure 2; and Figure  4
shows the relationship between the gate of a metal injection mould and the
injection nozzle tip of injection moulding apparatus. 



35    -4- As shown in Fig.1, a plasticinjection molding apparatus has  a
stationary  plate I and a movable  plate  2  in  the opposite relationship
to the stationary plate 1. A metal mold 3 is composed of two separate
halves, bolted to the 5.stationary plate 1 and the movable plate 2
respectively. A positioning ring which is useful in putting the metal mold
3 at a proper position in the statinary plate 1, is designated at 4. An
injection nozzle of a plastic injection molding l0 apparatus is designated
at 5. In operation the tip of the nozzle 5 is pushed against the concave
recess or gateway 7, which  communicates   with  the shaping space  or
cavity  8 through an associated passage 6. Then, a hot flow of molten
plastic is supplied to the, shaping cavity 8 of the metal 15mold 3 through
the passage 6 to provide a plastic molding. As shown in Fig.1, a reshaping
device "A" comprises a rotary cylindrical barrel 9, and a slidable
cylindrical body 10 fitted in the longitudinal hollow space of the rotary
barrel. The slidable body 10 has a longitudinal groove 11 20extending
parallel to the axis of the rotary barrel 9. A bolt 12 is inserted in a
hole made on the wall of the rotary barrel 9 to partly appear in the
longitudinal groove 11 of the slidable body 10. A rotaryconvex edged tool
13 is fixed to the front end of the slidable body 10 by inserting its
25spindle 13a in the center hole of the slidable body and by driving a
screw in a cross hole made in the wall of the   



-5- slidable body 10. A variety of edged donvex tools each having  a
different  blade  shape  are  prepared,  and  are selectively used to fit
in a particular concave shape of the recess 7 of the metal mold 3. As
shown, a guide pin 14 may 5. be removably connected to the center of the
rotary edged tool about which the tool is to be rotated. Also, a variety of
guide  pins  of different sizes  may  be  prepared,  and selectively used
to fit in the gate of a particular metal mold. A spring 15 is provided
between the inner end of the 10 slidable body 10 and the bottom of the
cylindrical barrel 9, therby  resiliently pushing the slidable body outward
until the rear end wall of the longitudinal groove 11 of the slidable body
10 is brought in contact with the projecting length  of  the  screw 12. A
seat  plate  17  is  rotatably 15 connected,  advantageously by means  of
bearing, to the  rear end of the barrel opposite to the front end of the
barrel to which a rotary edged tool 13 is fixed. The seat plate 17 has a
concave seat 16. 20      In scraping and shaping the deformed concave
recess  of the metal mold 3 , the reshaping tool "A" is put in between the
metal mold 3 and the nozzle 5 with its spring 15 yieldingly   compressed,
as  shown  in  Fig.1.  Then,   the reshaping tool "A" is automatically put
in exact alignment 25 both with the center axis of the gate and passage 6
and  the center axis of the nozzle 5 thanks to the insertion of the guide
pin 14 in the gateway of the metal mold 3 and the fitting-in of the nozzle
tip in the seat recess 16 of the    -6- 



seat plate  17.  Thus,  the rotary blade  13 is pushed against the recess 7
of the metal mold 3 at a right angle. The rotary barrel 9 is rotated by
hand, and then the 5  slidable body  10 and hence  the  rotary blade  13
are rotated    together, thereby scraping the concave surface of the recess
7 to the exact shape.  After shaping the nozzle 5 is withdrawn to remove
the reshaping device "A". If the barrel of the reshaper is equipped with a
handle 10  (not  shown)  for  the  purpose  of  increasing  rotating
torque, the barrel will be rotated by a reduced force. When it is desired
that the tip of a nozzle 5 is reshaped, the device in accordance with the
invention may be modified for the purpose. To do this a concave cutter 15
is put in place of the convex cutter 13 at the end of the slidable body 10,
and a convex seat plate having a convex projection complementary to the
concave recess of the metal mold may be fixed in place of the concave seat
plate 17 at the rear end of the barrel 9.  Then, the 20 device is put
between the metal mold 3 and the nozzle 5 of the plastic injecting
apparatus with its convex seat plate and concave cutter pushed against the
concave recess of the metal mold and the nozzle, respectively, just
opposite to the situation as shown in Fig. 1.  When 25 modified and used in
the way, the device is no longer, of course, in accordance with the
invention in which the device has a convex cutter for use in its main
purpose of reshaping gate recesses. As described above, required reshaping
can be 30 performed simply by rotating the barrel of a reshaping tool which
is put between the metal mold 3 and the nozzle 5 with its cutter blade 13
resiliently biased and pushed against the concave recess 7 of the metal
mold, thus 



eliminating the necessity of removing the heavy metal 35 mold 3 from the
-7- plastic molding apparatus for reshaping the concave gate recess of the
metal mold. Accordingly, the amount of work and time which otherwise would
be consumed by removing and reshaping the heavy metal mold, can be saved.
The reshaping 5.work can be performed simply by rotating the barrel 9 by
hand, requiring no strong force. Thanks to the complementary fitting each
between the rotary convex cutter 13 and the mold concave gate recess 7 and
between the concave seat plate 17 and the convex nozzle tip, the barrel 9
of the 10 reshaping tool "A" can be automatically put exactly in alighnment
with the nozzle and the metal mold, so that the rotary blade 13 may be
pushed against the concave recess 7 at  right  angle.  The convex shape of
the  rotary.  blade  is exactly in confomity with the concave shape of the
recess, 15and therefore a somewhat deformed mold recess can be machined to
the exact original shape.    -8- CLAIMS 1.        A device for reshaping a
gate recess of a metal injection mould for accommodating the injection
nozzle of 5 a plastics injection moulding apparatus, the device comprising;
a  cylindrical  barrel  having  a  longitudinally extending hollow interior
space with an open front end; 



a  cylindrical   body   slidably   fitted  in  the 10 longitudinally
extending hollow space of the barrel; a rotary convex edged cutting tool
detachably fixed to the front end of the cylindrical body and having a
convex blade complementary in shape to the reshaped concave gate recess of
the mould; 15       spring means acting between the rear end of the
cylindrical body and the rear end of the barrel to bias the front end of
the body from the barrel; and a nozzle seat plate rotatably mounted on the
rear end of the barrel and having a concave recess 20 complementary, in
shape, to a tip of the injection nozzle of the apparatus. 2.        A
device according to Claim  1, wherein the cutting tool has a guide pin
detachably fixed to the centre of the convex front end of the cutting tool,
the 25 guide pin having a diameter somewhat less than the diameter of the
passage extending from the gate recess to the mould cavity of the metal
mould. 3.        A device according to Claim 1 substantially as described
with  reference to Figures 1 to 3 of the 30 accompanying drawings. 35    


