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SP!:CIFlCAT:tON 

TITLB or THE INVSRTIOK 

MATERIAL FEEDING APPARATUS OF· MOLDING MACHINE 

BACKGROUND or THI INVD1TION 

5 1. rield of the Invention 

This invention relates to a material feeding 
apparatus to be used for a synthetic resin molding machine 
such aa an injection molding machine or an extrusion molding 

machine and particuiarly adapted for feeding recycled 

10 materiel that has been crush•d into flakes. 

2. Background Art 

When a flaky or powdery molding material is brought 
to free fall through a hoppa:r into a-mold:i.ng machine, it can 

15 bridge the hopper to give rise to an unstable feeding rate. 
Therefore, a screw 1s installed to prevent such a problem and 
forcibly feed the materiel. 

Japanese Patent Application Laid-Open No. 60-116424 
discloses means tor stably feeding a resin materia1 that is 

20 powdery, flaky, or in the form of a mixture of powder and 
pellets, wherein sensors are provided to detect the pressure 
of the resin materiel at a lower portion of a scraw .. type 

f crce feeder arranged in an egtruder and. at a base portion of 
the screw of the extruder and the rate of revolution of the 

25 force feeder screw is controlled. by the output of the sensors 
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in such a way that the pressure of the resin material is 

constantly held to a certain level. 

However, flaky recycled materia1s generally have e 

large bul.k density and pieces of the materia1 being fed can 

5 take a variety of postures in the course so that the material 

can show a variable and fluctuating density. Therefore, the 

pressure of the material cannot be maintaine~ to a constant 

level simply by the revolution of the fQrce feeder screw and 

hence is subjected to fl~ctuations, requiring a frequent 

10 regulation of the rate of revolution of the screw. ln 

aad1ticn, the problem of responsiveness makes it very 

15 

difficult to supply a flaky recycled material on a stable 

basis even if the rate of revolution of the screw is 

regula~ed by ~etect1ng the pressure of the molding material. 

In view of the above problem, it 18 therefore the 

object of the present invent·ion to provide s novel feeding 

apparatus that can supply a molding machine with a molding 

material on a stable basis by pushing the material in a 

related hopper main body under conatant pressure· even if the 

20 mate::r:ial is flaky. 

SUMMAJtY or THI INVBNTIOH 

Aocordin; to tha 1nventiont the above object is 

achieved by providing a material feeding apparatus of a 

25 mol~1ng machine comprising a feed barrel having a required 
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height and arranged under a hopper main body to connect it to 

a feed channel of the rear end of a heating cylinder provided 

w1th a plasticizing screw and a vertically movable plunger 

member having a diameter small than that of the feed barrel 

5 and a flat front end and arranged in the hopper main body, 

said plunger member being connected to a piston of a pressure 

apparatus in order to forcibly push the melding material in 

10 

the feed barrel into the heating cylinder through soid feed 

channel. 

With the above described arrangement, as the 

plunger member is ~•ised, part of the molding material in the 

hopper main body is allowed to ~low into the feed barrel arid 

the feed channel to clog them. Then, the plunger member ie 

lowered to push the molding material in the feed barrel under 

15 conetent pressure until the molding material in the feed 

barrel is compressed to show a uniform density and taken into 

the cylinder as there ie np other way for them to move out. 

20 

25 

BR!EP DBSCRlP'l'ION OF THB. DRAWINGS 

Fig.l is a longitudinal cross sectionai aide view 

of an embodiment of a material feeding apparatus of a molding 

machine according to the present 1nvent1on. 

DBTA?LBD DISCRIPT%0N OF THE PREPBRRBD BMBODIMENTS 

In tha accompanying drawing~ there is $hewn a 

-------··---····-· 
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neat1ng cylinder 1 prov~ded with a freely rotatable 

plasticizing screw 2 and a feed channel 4 running through a 

support section 3 integrally formed with the cylinder on the 

upper wall of the rear end thereof and having a required 

5 height. The peripheral wall of the feed channel 4 is tapered 

so that the inner aperture 4a of the feed channel located 

vis-a-vis the plasticizing screw has a diameter smaller than 

thet of the outer aperture. 

Reference numeral 5 denotes a hopper main body 

10 provided with a feed barrel 6 having a required height and 

the lower end of the feed barrel has a diameter slightly 

greate4 than that of· the inner aperture of said feed channel 

4. The top opening of the hopper ia closed by a closure 

15 

member 7 having a material inlet port. 

Seid feed barrel 5 has a lower barrel section 6a 

provided with an anehoring flange a and having a lower end 

portion eb projecting downward from the flange and having an 

outer diameter substantially equal to the diameter of sa~d 

feed channel 4. The inner peripheral wall of the lower 

20 barrel section ie tapered in an upper area to show a 

relatively large top opening. The feed barrel also has- an 

upper barrel section 6c connected' to the lower end of the 

hopper ma1n body and having an inner diameter equal to the 

diameter of the tap aperture of the lower barrel section. 

Z5 The upper and lower barrel sections are held in mutual 

--------··-------
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engagement and securely held to each other by means of screws 

or the like to make en integral body. 

Of the £eed ~errel 5 fitted to the lower end of the 

hopper main body ~, the lower end port1on 6~ of the lower 

5 barrel section 6a i~ held in engagement with the feed channel 

4 and in abutment onto the upper surf ace of the support 

section 3, the flange S being anchored to the support 3 an~ 

hence to said heating cylinder l by means of bolts 12. 

Reference numeral 9 deno~ea· a plunger member for 

10 pushing the molding material that is a long red-like metal 

member with a flat front end, the diameter of the plunger 

member being slightly smaller ~nan that of the inner diameter 

of said feed barrel 6. The plunger member 9 is coupled to 

the front and of a p1aton ll of a pressure apparatus 10 

15 comprising a pneumatic cylinder.or a hydraulic cylinder 

facing downward and arranged at the center of said closure 

member 7 ao that it may vertically move in the hopper main 

body e located right above the feed barrel 6 from a raised 

position indicated by solid li~es to a iowerad posit~on 

20 ind1cated by broken lines as the pneumatically or 

hydraulically driven piston ll of tha pressure apparatus 10 

moves from a retracted position to an extended position to 

forcibly puah the •olding material in the feed barrel 6 into 

the feed channel 4 and further into the ~ylinder under 

25 pressure of a constant level. 

-- -- ---- - ---- -------·----- -
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The diameter of the plunger memba~ 9 is selected as 

a function of the inner diameter c.f saio feed barrel 6 and 

tha size and the shape of the pieoas of the molding material. 

If the molding material is a crushed flaky recycled material, 

5 however, the diameter of the plunger member 9 is preferably 

made substantially equal to that of the inner of said feed 

channel 9. 

With the material feed apparatus having a 

contiguration as described a:bove, when the plunger member 9 

10 is located at it.s raised position, part of a lower portion of 

the molding material fed or thrown into the hopper main body 

5 automatically flows into the feed barrel 6 and the feed 

channel 4 to fill them. If the molding material is a 

recycled material consisting of crushed flaky pieces having 

15 different sizes end different shapes, the1r postures in the 

feed barrel 6 may vary and uneven gaps among them may be 

producad to show a variable and fluctuating density of the 

material. 

un~er such a state, the plastic1zing screw 2 mey 

20 not take the material effectively when it is driven to 

operate. However, as the molding materiel in the feed barrel 

6 is pushed by said plunger ment~er g_ under pressure of a 

constant level, it is compressed to show a uniform density in 

the feed barrel 6 a~d taken into the cylinder effectively as 

25 there is no other way for them to move out, even if the 

----·--~-------------
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material is a flaky recycled material. 

The feed of molding material forced by the plunger 

member 9·1s conducted effectively under pressure of an 

appropriate level. If the pressure is tee high, .the molding 

5 material may. be excessively oompreeeed so thet it may not be 

effectively taken into the cylir.der, whereas it may ce taken 

into the cylinder unevenly if the preesure is too low. In ~n 

experiment us~ng e plunger member having a diameter of BOmm, 

a fevorabla result was obtained with pressure of 5kg/cm2
• 

10 The plunger member 9 is preferably pushed down 

through the feed barrel 6 until the front end of the plunger 

member is located 30mm above the inner aperture 4a of the 

fee~ channel 4. Then, part of the molding material in tha 

hopper main body flows into the feed barrel 6 as the plunger 

l5 member ~• moved beck to its raised position. 

Thus, the supply of molding material in the hopper 

main body is realized on a continuous basia aa the plunger 

member 9 is reciprocatingly end vertically moved in the 

hopper main body end the molding material would net be forced 

20 into the oylinder by tha plunger member 9 when the screw 

steps revolving. The operation of the plunger member 9 can 

be regulated for stroke and automatic suspension by means of 

timers and limit switches. 

': .~ 

While a long plunger member 9 1s used in the above 

25 embodiment, it may be replaced by a short plunger or even by 

----
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a diso-ahaped member that may be covered by the molding 

material in the hopper main body so that it may give rise to 

an effect of stirring the molding material as it is raised . 

and lowered in the hopper main body and any possible bridging 

5 phenomenon of the molding material may be completely 

eliminated. 

As described al:>ove, since a material feeding 

appa~atus·of a moldin; machine according to the invention 

comprises a feed harrel 6 having a required heigh~ and 

10 arranged under a hopper main body 5 to connect it to a feed 

channel 4 of the rear and of a heating cylinder 1 provided 

with a plastic1z1ng screw 2 and a vertically movable plunger 

member 9 having a diameter small than that of the feed barrel 

6 and a flat front end and arranged in the hopper main body 

15 5, said plunger member 9 being connected to a piston 11 of a 

pressure apperatus 10 in order tc forcibly push the molding 

material in the feed barrel 6 into the heating cylinder 

through saiO feed channel 4, it is not required to have an 

arrangement cf controlling the rate of feeding the mater1a1 

20 and coordin&tin; it with the rate of revolution of the 

pl~stic1z1ng sorew by detecting the pressure of the mater1al 

in the feed channel as in the case of forcing the material tc 

oe taken into the cylinder by rotating a screw. 

Additionally, a1nce the molding material can be 

25 made to flow into the feed barrel anc move from the feed 

-------··--
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barrel further into the cylinder simply by vertically moving 

the plunger member, ~ny possible bridging phenomenon of the 

molding material may be completely eliminated so that the 

~olding material may be supplied on a stable basis even if it 

5 is a flaky recycled material. 

Finally, sinee a plunger member having a flat front 

end is placed right above the feed barrel in the hopper main 

body and simply connected to a piston of a pressure apparatus 

for vertical movement, the entire configuration of a material 

10 feeding apperatua according to the invention is by far 

15 

simpler than that of a conventional force feeder provided 

with a screw. Such an apparatus can be produced at reduced 

coat because a pneumatic cylinder or a hydraulic cylinder can 

be used for the pressure apparatus. 
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WHAT IS CLAIMED IS: 

1. A material feeding apparatus of a molding machine 

oomprising 

a fee~ barrel having a required height and arranged 

5 under a hopper main body to connect it to a feed channel of 

tha rear end of a beating cylinder provided with e 

plasticizing screw and 

a vertically movable plunger member having a diameter 

small than that of the feed barrel and a flat front end and 

10 arrenged in the hopper main body, said plunger member being 

connected to a piston of a pressure apparatus in order to 

forcibly push tha molding material in the feed barrel into 

the heating cylinder through said feed onannel. 

15 2. A material f eed1ng apparatus of a molding machine 

claimed in claim 1, wherein the diameter cf the plunger 

member is made substantially equal to that of the inner of 

said feed channel. 
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