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SPECIFICATION 

TITLE OF THE INVENTION 

BUILT-IN MOTOR TYPE ELECTRIC INJECTION MOLDING APPARATUS 

BACKGROUND OF THE INVENTION 

Field of the invention: 

The present invention relates to a built-in motor type electric 

injection molding apparatus. 

Description of the related art: 

Conventionally, in an injection molding apparatus, resin heated 

and melted in a heating cylinder is injected into a cavity of a die 

under a high pressure so that the cavity is filled with the resin. The 

molten resin is then cooled and hardened to obtain a mold product. The 

mold product is then taken out from the die after the die is opened. 

The injection molding apparatus includes a die clamp apparatus 

and an injection apparatus. The die clamp apparatus is provided with a 

stationary platen and a movable platent and the die is opened and 

closed by advancing and retracting the movable platen using a die 

clamping cylinder. 

The injection apparatus includes a heating cylinder for heating 

and melting resin supplied from a hopper and an injection nozzle for 

injecting the molten resin. Furthert a screw is disposed within the 

heating cylinder for advancing and retracting movement. The screw is 

advanced to inject resin and retracted to meter the resin. 



2 

An electric injection molding apparatus has been proposed in 

which electric motors are· used to advance and retract the injection 

apparatus and to advance and retract the screw. 

FIG. 1 is a schematic view of an injection apparatus used in a 

conventional electric injection molding apparatus. 

In FIG. 1, numeral 2 denotes an injection apparatus, and numeral 

4 denotes a frame of the injection apparatus 2. A heating cylinder 21 

is fixed on the front side (left side in FIG. 1) of the frame 4, and an 

unillustrated injection nozzl~ is provided at the front end (left-side 

end in FIG. 1) of the heating cylinder 21. A scr-ew 20 is disposed 

within the heating cylinder 21 such that the screw 20 is rotatable and 

axially movable. A ball screw 31 is for-med at the rear end portion of 

the screw 20 and a spline shaft 32 is extended from the rear end of the 

ball screw 31. 

An injection motor 34 is attached to the frame 4 such that the 

injection motor 34 surrounds the ball screw 31, and a ball screw nut 37 

is fixed to the injection motor 34. Further, a metering motor 35 is 

disposed such that the metering motor 35 surrounds the spline shaft 32, 

and a spline nut 38 is fixed to the metering motor 35. 

A numerical controller 39 is connected to the injection motor 34 

and to the metering motor 35. Injection and metering are performed by 

selectively rotating these motors 34 and 35 by the numerical controller 

39. In detail, in a metering stage, the metering motor 35 and the 

injection motor 34 are simultaneously rotated at the same speed, so 

that the spline shaft 32, the ball screw 31 and the screw 20 rotate for 
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metering. At this time, power supplied to the injection motor 34 can 

be adjusted to provide a ~iff erence in rotational speed between the 

ball screw nut 37 and the spline nut 38, thereby retracting the screw 

20. With this operation, back pressure can be controlled during 

metering. 

In an injection stage,· the injection motor 34 is rotated while 

the metering motor 35 is stopped, so that the ball screw 31 is advanced 

by rotation of the ball screw nut 37. As a result, the screw 20 is 

advanced to perform injection.~ 

However, in the injection apparatus of the conventional electric 

injection molding apparatus, when heat generated by the metering motor 

35 and the injection motor 34 is accumulated within an unillustrated 

drive case, the metering motor 35 and the injection motor 34 overheat, 

thus lowering the output ratings of the metering motor 35 and the 

injection motor 34. In addition, it is impossible to select optimal 

drive characteristics corresponding to the load of the electric 

injection molding apparatus in use. 

SUMMARY OF THE INVENTION 

An object of the present invention is to solve the above­

mentioned problems in the injection apparatus of the conventional 

electric· injection molding apparatus, and to provide·a built-in motor 

type electric injection molding apparatus which can prevent a decrease 

in the output ratings of a metering motor and a injection motor and 

which enables the selection of optimal·drive characteristics 



4 

corresponding to the load thereof. 

To achieve the above object, a built-in motor type electric 

injection molding apparatus according to the pl:"esent invention comprises 

a casing; a first rotor shaft rotatably supported within the casing and 

forming a first motor accommodation chamber with the casing; a metering 

motor disposed within the first motor accommodation chamber and 

provided with a rotor fit onto the first rotor shaft; a second rotor 

shaft rotatably supported within the casing and forming a second motor 

accommodation chamber with the casing; an injection motor disposed 
<, 

within the second motor accommodation chamber and provided with a rotor 

fit onto the second rotor shaft; drive force transmission means disposed 

within the first rotor shaft and adapted to transmit rotation produced 

by the metering motor to a screw; motion conversion means disposed 

within the second rotor shaft and adapted to convert rotational motion 

produced by the injection motor into linear motion and to transmit the 

linear motion to the screw; and ventilation means disposed on the 

casing and ad~pted to ventilate the first and second motor 

accommodation chambers. 

In this case, in a metering stage, the metering motor is driven 

in order to rotate its rotor. The rotation produced by the metering 

motor is transmitted to the screw via the drive force transmission 

means, so that the screw is retr>acted with rotation so as to meter 

resin. 

In an injection stage, the injection motor is driven in order to 

rotate its rotor. The rotational motion produced by the injection 
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motor is converted into linear motion by the motion conversion means and 

the linear motion is transmitted to the screw1 so that the screw is 

advanced so as to inject the resin. 

Since the ventilation means ventilates the first and second 

motor accommodation chambers 1 heat generated by the metering motor and 

the injection motor is released to the outside of the casing. Since no 

heat accumulates within the casing, the metering motor and the 

injection motor do not overheat, thus preventing a decrease in the 

output ratings of the meterin~motor and the injection motor. 

In addition, since optimal drive characteristics of the metering 

motor and the injection motor can be selected col:'responding to such 

load of the built-in motor type electric injection molding apparatus in 

use, as the molding cycle and load cycle thereof, the metering motor 

and the injection motor can be driven more efficiently. 

In another built-in motor type electric injection molding 

apparatus, the ventilation means is composed of a first and second 

ventilation means, and the first and second ventilation means 

independently ventilate the first and second motor accommodation 

chambers, respectively. 

In this case, when only the metering motor is driven, only the 

first ventilation means is operated, and when only the injection motor 

is driven, only the second ventilation means is operated. Accordingly, 

the power consumption of the built-in motor type electric injection 

molding apparatus can be reduced. 

In still another built-in motor type electric injection molding 
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apparatus, the second ventilation means comprises a plurality of fans, 

each of which is operated independently. 

In this case, the number of the fans to be operated can be 

changed in accordance with the driving state of the injection motor. 

Accordingly, the power consumption of the built-in motor type electric 

injection molding apparatus can be decreased. 

In still another built-in motor type electric injection molding 

apparatus, a temperature sensor is provided within each of the first 

and second motor accommodation chambers, and each of the first and 

second ventilation means is driven based on the temperature detected by 

the tempel:'ature sensor. 

In this case, each of the first and second ventilation means can 

be dl:'iven based on the temperature detected by the temperature sensor, 

each of the first and second motor accommodation chambers can be 

ventilated only when ventilation is needed. Accol:'dingly, the power 

consumption of the built-in motor type electl:'ic injection molding 

apparatus can be decreased. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The structure and features of a built-in motor type electl:'ic 

injection molding apparatus according to the present invention will be 

readily appreciated as the same becomes better understood by referring 

to the accompanying drawings, in which: 

FIG. 1 is a schematic view of an injection apparatus used in a 

conventional electric injection molding appal:'atus; 



7 

FIG. 2 is a longitudinal cross-sectional view of a built-in 

motor type electric injection molding apparatus according to an 

embodiment of the present invention; 

FIG. 3 is a cross-sectional view taken along line A-A in FIG. 2; 

and 

FIG. 4 is a side view of the built-in motor type electric 

injection molding apparatus according to the embodiment of the present 

invention. 

DESCRIPTION OF PREFERRED EMBODIMENT 

An embodiment of the present invention will next be described in 

detail with reference to the drawings. 

FIG. 2 is a longitudinal cross-sectional view of a built-in 

motor type electric injection molding apparatus according to an 

embodiment of the present invention; FIG. 3 is a cross-sectional view 

taken along line A-A in FIG. 2; and FIG. 4 is a side view of the built­

·in motor type electric injection molding apparatus according to the 

embodiment of the present invention. 

In these drawings, numeral 12 denotes a heating cylinder, which 

has an injection nozzle 12a at its front end (left-side end in FIG. 2). 

A screw 22 is disposed within the heating cylinder 12 such that the 

screw 22·is allowed to advance1 retract and rotate. 

The screw 22 has a screw head 22a at its front end and extends 

rearward (in the rightward direction in FIG. 2). The rear end (right­

side end in FIG. 2) of the screw 22 is connected to a first spline 
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shaft 63. Also, a spiral flight 23 is formed on the peripheral surface 

of the screw 22, resulting· in the formation of a groove 26. 

An unillustrated resin supply port is formed at a predetermined 

position on the heating cylinder 12, and a hopper is fixed to the resin 

supply port. The resin supply port is formed at a position such that 

the resin supply port faces the rear end portion of the groove 26 when 

the screw 22 is positioned at a forwardmost (leftmost in FIG. 2) 

position within the heating cylinder 12. 

In a metering stage, the screw 22 is retracted with rotation. 

With this operation, pelleted resin in the hopper descends and enters 

the heating cylinder 12. The resin is then advanced along the groove 

26. 

An unillustrated heater is disposed around the heating cylinder 

12. The heating cylinder 12 is heated by the heater so as to melt the 

resin in the groove 26. Accor~ingly, when the screw 22 is retracted by 

a predetermined amount while being rotated, molten resin for one shot 

accumulates ahead of the screw head 22a. 

In a subsequent injection stage, the screw 22 is advanced 

without rotation. With this operation, the resin accumulated ahead of 

the screw head 22a is injected from the injection nozzle 12a, and is 

charged into a cavity of an unillustrated die. 

Meanwhile, a casing 11 is fixed to the rear end of the heating 

cylinder 12. The casing 11 is composed of a front cover 13, an 

intermediate frame 15, a rear cover 17, a front-side motor frame 41 for 

connecting the front cover 13 and the intermediate frame 15, and a 
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rear-side motor frame 42 for connecting the intermediate frame 15 and 

the rear cover 17. As shown in FIG. 3, the casing 11 is attached to a 

frame 88. 

A metering motor 44 and an injection motor 45 are disposed at 

front and !'."ear portions of the casing 11, respectively, such that the 

metering motor 44 and the injection motor 45 share a common rotational 

axis. The metering motor 44 includes a stator 46 fixed to the motor 

frame 41, and a rotor 47 disposed inside the stator 46. The injection 

motor 45 includes a stator 48 fixed to the motor frame 42, and a rotor 

49 disposed inside the stator 48. 

The rotor 47 is supported so as to be rotatable with respect to 

the casing 11. In detail, a hollow first rotor shaft 56 is fitted into 

the rotor 47 and fixed thereto, and the front end of the first rotor 

shaft 56 is supported by the front cover 13 via a bearing 51 while the 

rear end of the first rotor shaft 56 is supported by the intermediate 

frame 15 via a bearing 52. 

Similarly, the rotor 49 is supported so as to be rotatable with 

respect to the casing 11. In detail, a hollow second rotor shaft 57 is 

fitted into the rotor 49 and fixed thereto, and the front end of the 

second rotor shaft 57 is supported by the intermediate frame 15 via a 

bearing 53 while the rear end of the second rotor shaft 57 is supported 

by the rear cover 17 via a bearing 54. 

When a current of a predetermined frequency is supplied to the 

stator 46 of the metering motor 44, the screw 22 is retracted while 

being rotated. For this purpose, a first spline nut 62 is fixed to the 
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inner circumferential of the front end of the first rotor shaft 56, the 

first spline nut 62 and a first spline shaft 63 are spline-engaged with 

each other, and the screw 22 is fixed to the front end of the first 

spline shaft 63. The first spline nut 62 and the first spline shaft 63 

constitute a first drive force transmission means D1, which allows 

transmission of the rotational motion from the first spline nut 62 to 

the first spline shaft 63 and allows transmission of the relative axial 

motion therebetween. The first spline shaft 63 has a length 

corresponding to the stt:'oke of .. the screw 22. 

Accordingly, when the rotor 47 is rotated by driving the 

metering motor 44, the rotation of the rotor 47 is transmitted to the 

screw 22 via the first rotor shaft 56 and the first drive force 

transmission means D1, so that the screw 22 is rotated. 

Since relative axial movement between the first spline nut 62 

and the first spline shaft 63 is allowed, the first spline shaft 63 is 

retracted relative to the first spline nut 62 so as to retract the 

screw 22. When the screw 22 is retracted, a back pressure is applied to 

the screw 22 against the pressure generated by the resin. 

. Also, the screw 22 can be advanced without t:'otation by supplying 

the stator 48 of the injection motor 45 with a current of a 

predetermined frequency. For this purpose, an annular bearing retainer 

64 is fixed to the rear end of the second rotor shaft"57, and the ball 

screw shaft 65 is fitted into the inner circumferential of the bearing 

retainer 64 and fixed thereto. The ball screw shaft 65 is supported to 

be rotatable with respect to the casing 11. {n detail, the ball screw 
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shaft 65 is supported by the rear cover 17 with a bearing 66 via the 

bearing retainer 64 and with a bearing 67 disposed on the rear side of 

the bear-ing 66. 

A ball nut 69 is disposed within the second r-otor shaft 57 in an 

axially movable manner. The ball nut 69 is screw-engaged with the ball 

screw shaft 65 to constitute a motion conver-sion means E1. 

Accordingly, rotation of the rotor- 49 is transmitted to the ball screw 

shaft 65 via the second rotor shaft 57 and the bearing retainer 64, so 

that the rotational motion o~ the rotor 49 is converted into linear 

motion by the motion conversion means E1~ As a result, the ball nut 69 

is advanced and retracted. 

To pr-event the ball nut 69 fr-om rotating together- with the ball 

screw shaft 65, a hollow second spline shaft 71 is fixed to the front 

end of the ball nut 69, and a second spline nut 76 fixed to the 

inter-mediate frame 15 is spline-engaged with the second spline shaft 71. 

The second spline nut 76 and the second spline shaft 71 constitute a 

second dr-ive force transmission means D2, which prevents transmission 

of. the rotational motion to the second spline shaft 71 but allows 

transmission of the axial motion to the second spline shaft 71. The 

second spline shaft 71 has a length corresponding to the stroke of the 

screw 22. 

A bearing box 72 serving as a third drive force transmission 

means D3 is fixed to the front end of the second spline shaft 71. A 

thrust bearing 73 is disposed at the front end portion in the bearing 

box 72 while a bearing 74 is disposed at the rear end portion in the 
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bearing box 72. In this case, the bearing box 72 allows transmission 

of the axial motion from tne second spline shaft 71 to the first spline 

shaft 63 but prevents transmission of relative rotational motion 

therebetween. Accordingly, the first spline shaft 63 is supported by 

the thrust bearing 73 and the bearing 74 while being rotatable relative 

to the second spline shaft 71 and the ball nut 69. 

In the built-in motor type electric injection molding apparatus 

having the above-described structure, since the second and third drive 

force transmission means D2 and D3 are disposed inside the first rotor 

shaft 56, and the motion conversion means E1 is disposed inside the 

second rotor shaft 57, a first motor accommodation chamber 41a formed 

between the motor frame 41 and the first rotor shaft 56 and a second 

motor accommodation chamber 42a formed between the motor frame 42 and 

the second rotor shaft 57 are both narrow. Therefore, heat generated 

by the metering motor 44 and the injection motor 45 tends to accumulate 

within the first and second motor accommodation chambers 41a and 42a. 

In order to solve this problem, the motor frame 41 is provided 

with first ventilation means 81, which ventilates the first motor 

accommodation chamber 41a so as to discharge the heat generated by the 

metering motor 44 to the outside of the casing 11. The first 

ventilation means 81 is composed of an air inlet port 81a that is formed 

in the motor frame 41 so as to open in a horizontal di~ection, a fan 83 

disposed within the air inlet port 81a and connected to an 

unillustrated first ventilation motor, an air exhaust port 81b that is 

formed in the motor frame 41, on the side opposite the air inlet port 
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81a, so as to open in a horizontal direction, and straightening plates 

84 disposed within the air.exhaust port 81b. 

Accordingly, when the first ventilation motor is driven by an 

unillustrated controller so as to rotate the fan 83, air outside the 

casing 11 is sucked into the first motor accommodation chamber 41a 

through the air inlet port 81a. After cooling the metering motor 441 

the air is discharged fr'Om the air exhaust port 81b. 

Similarly, the motor frame 42 is provided with second 

ventilation means 82, which ventilates the second motor accommodation 

chamber 42a so as to discharge the heat generated by the injection motor 

45 to the outside of the casing 11. The second ventilation means 82 is 

composed of two air inlet ports 82a and 82b that are formed in the 

motor frame 42 so as to open in a horizontal direction, fans 85 and 86 

disposed within the air inlet ports 82a and 82b and connected to each 

of unillustrated second ventilation motors, a single air exhaust port 

82c that is formed in the motor frame 42, on the side opposite the air 

inlet ports 82a and 82b, so as to open in a horizontal direction, and 

straightening plates 87 disposed within the air exhaust port 82c. 

Accordingly, when the second ventilation motor is driven by the 

controller so as to rotate the fans 85 and 86, air outside the casing 11 

is sucked into .the second motor accommodation chamber 42a through the 

air inlet ports 82a and 82b. After cooling the injection motor 45, the 

air is discharged from the air exhaust port 82c. 

As described above, since the first and second motor 

accommodation chambers 41a and 42a can be ventilated by independent 
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operation of the first and second ventilation means 81 and 82, 

respectively, the heat generated by the metering motor 44 and the 

injection motor 45 is released to the outside of the casing 11. Since 

no heat accumulates within the casing 11, the metering motor 44 and the 

injection motor 45 do not overheat, thus preventing a dect'ease in the 

output ratings of the metering motor 44 and the injection motor 45. 

In addition, since optimal drive characteristics of the metering 

motor 44 and the injection motor 45 can be selected corresponding to 

such load of the built-in m~tor type electric injection molding 

apparatus in use, as the molding cycle and load cycle thereof, the 

metering motor 44 and the injection motor 45 can be driven more 

efficiently. 

The first and second ventilation means 81 and 82 independently 

ventilate the first and second motor accommodation chambers 41a and 

42a, respectively. Accordingly, when only the metering motor 44 is 

driven, only the first ventilation means 81 is operated, and when only 

the injection motor 45 is driven, only the second ventilation means 82 

is.operated. As a result, power consumption of the built-in motor type 

electric injection molding apparatus can be reduced. 

In this case, the load acting on the injection motor 45 in the 

injection stage is greater than the load acting on the metering motor 

44 in the metering stage, and the amount of heat generated by the 

injection motor 45 is gt'eater than the amount of heat generated by the 

metering motor 44. Accordingly, the first ventilation means 81 is 

provided with a single fan 83, while the second ventilation means 82 is 
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provided with two fans 85 and 86, and the fans 83, 85 and 86 are 

independently operated. 

The number of the fans 85 and 86 to be operated can be changed 

in accordance with the driving state of the injection motor 45. 

Accordingly, the power consumption of the built-in motor type electric 

injection molding apparatus can be decreased. 

As shown in FIG. 3, temperature sensors S are disposed in the 

first and second motor accommodation chambers 41a and 42a, respectively, 

in the vicinity of the stators 46 and 48. The temperature sensors S 

detect the temperatures of the metering motor 44 and the injection motor 

45. When the temperatures are detected by the temperature sensors S1 

detection signals are sent to the controller. Therefore, the fan 83 

and the fans 85 and 86 can be selectively rotated only when 

predetermined conditions are satisfied, i.e. 1 only when the temperatures 

of the metering motor 44 and the injection motor 45 exceed respective 

preset temperatures. Moreover, it is possible to rotate either or both 

of the fans 85 and 86 depending on the temperature of the injection 

motor 45 within the second motor accommodation chamber 42a. Since the 

first and second ventilation means 81 and 82 can be driven based on the 

temperatures detected by the temperature sensors S, the first and second 

motor accommodation chambers 41a and 42a can be ventilated only when 

ventilation is needed. Accordingly, the power consumption of the built­

in motor type electric injection molding apparatus can be decreased. 

The present invention is not limited to the above-described 

embodiment. Numerous modifications and variations of the present 
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invention are possible in light of the spirit of the present invention, 

and they are not excluded from the scope of the present invention. 
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WHAT IS CLAIMED IS: 

1. A built-in motor type electric injection molding apparatus, 

comprising: 

(a) a casing; 

(b) a first rotor shaft rotatably supported within said casing 

and forming a first motor accommodation chamber with said casing; 

(c) a metering ~otor disposed within said first motor 

accommodation chamber and provided with a rotor fit onto said first 

rotor shaft; 

(d) a second rotor shaft rotatably supported within said casing 

and forming a second motor accommodation chamber with said casing; 

(e) an injection motor disposed within said second motor 

accommodation chamber and provided with a rotor fit onto said second 

rotor shaft; 

(f) drive force transmission means disposed within said first 

rotor shaft and adapted to transmit rotation produced by said metering 

motor to a screw; 

(g) motion conversion means disposed within said second rotor 

shaft and adapted to convert rotational motion produced by said 

injection motor into linear motion and to transmit the linear motion to 

said screw ; and 

(h) ventilation means disposed on said casin"g and adapted to 

ventilate said first and second motor accommodation chambers. 

2. A built-in motor type electric injection molding apparatus 

\ \111111 \ltlll llltl 1111 ll lllt 
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according to Claim 1, wherein said ventilation means is composed of a 

first and second ventilation means, and said first and second 

ventilation means independently ventilate said first and second motor 

accommodation chambers, respectively. 

3. A built-in motor type electric injection molding apparatus 

according to Claim 2, wherein said second ventilation means comprises a 

plurality of fans, each of which is operated independently. 

4. A built-in motor type electric injection molding apparatus 

according to Claim 2, wherein a temperature sensor is provided within 

each of said first and second motor accommodation chambers, and each of 

said first and second ventilation means is driven based on the 

temperature detected by said temperature sensor. 


