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TITLE OF THE INVENTION

INJECTION APPARATUS

BACKGROUND OF THE INVENTION
Field of the Invention:

The present invention relates to an injection apparatus.
Description of the related art:

Conventionally, in an injection molding machine, resin heated
and melted in a heating cylinder is injected into a cavity of a mold
apparatus under high pressure so that the cavity is filled with the
resin. The molten resin is then cooled and solidified within the
cavity so as to obtain a molded product.

The injection molding machine includes a mold clamping apparatus
and an injection apparatus. The mold clamping apparatus is provided
with a stationary platen and a movable platen. The movable platen is
advanced and retracted by a mold clamping cylinder, to thereby perform
mold closing, moid clamping, and mold opening.

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. Further, a screw is disposed within the
heating cylinder such that the screw can be rotated and can be advanced
and retracted. When the screw is advanced by a drive section disposed

at the rear end of the screw, the resin 1s injected from the injection



with a stati'onary platen and a novable platen. The novable platen is
.advanced and retracted by a nold clanping cylinder, to thereby perform nold
closing, nold clanping, and nold opening. The injection apparatus includes
a heating cylinder for heating and nelting resin supplied froma hopper,
and an injection nozzle for injecting the nolten resin. hﬂ@ a screwis
di sposed within the heating cylinder such that the screm/ gmpotated and
can be advanced and retracted. Wen the screw is advanced by a drive
section disposed at the rear end of the screw, the resinis injected from

the i njRELHON and Fnbn MAE 2003, 21@%%#&‘0’5&@”957"‘6%‘ driGe SEdRWohS iR agtgd by

the drive section, the resin is netered. Thé drive section conprises a

front platetf g, supporting the heating cyllnder a rear plate disposed a
predeternﬁnedﬂﬁistance away f corn the f runt plate; guide bar s disposed
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FIG 2is e view of the drive Sectio conven I'njection
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ref erenc BUES Ay 1R deBMAR 3108811 N9ball screw shaft and a ball nut are

disposed betuween the front plate and the movable plate. When an
injection motor is driven to rotate the ball screw shaft or the ball
nut, the movable plate is advanced or retracted.

FIG. 1 is a fragmentary sectional view of a drive section of a
conventional injection apparatus; FIG. 2 1s a side view of the drive
section of the conventional injection apparatus; and FIG. 3 is a
schematic diagram showing the concept of the drive section of the
conventional injection apparatus.

In these drawings, reference numeral 12 denotes a heating
cylinder, 22 denotes a screw, 31 denotes a slide table slidably disposed
oh an unillustraéed frame, and 34 denotes a stationary plate fixed to
the slide table 31. The rear end (right end in FIG. 1) of the heating
cylinder 12 is fixed to the stationary plate 34. Further, a movable
plate 36 is disposed such that the movable plate 36 can be advanced and
retracted relative to the stationary plate 3u.

A screw support shaft 38 is disposed at the approximate center

of the movable plate 36 and is rotatably supported thereby via bearings



cylinder, 22 denotes a screw, 31 denotes a slide table slidably disposed an
.an unillustrated frame, and 34 denotes a stationary plate fixed to the
slide table 31. The rear end (right end in FIG 1) of the heating cylinder
12 is fixed to the stationary plate 34 Further, a novable plate 3b is

di sposed such that the novable plate 36 can be advanced agg)rﬁé{@fted
relative to the stationary plate 34 A3screw support shaft MLl i sposed at
t he approxi mate center of the novable plate 36 and is rotatably supported

t hereby via bearings 3 0 MAY 2Q03 z11 and z12. The rear end of the screw
22 is f) tp-th CLew.s t 4+ 8L a8 pod o s | z [
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attache Q bhe t5i,08 | ate 34 The ball nut 52 has a flange portion 53
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screw shafts 45 has a screw portion 48 and a shaft portion 49
projecting from the rear end (right end in FIG. 1) of the screw portion
U8, The shaft portion 49 penetrates a hole 36a formed in the movable
plate 36 and extends rearward (rightward in FIG. 1), and a driven
pulley 51 is attached to the rear end of the shaft portion #9, The
screw portion 48 penetrates a hole 34a formed in the stationary plate
34 and extends forward (leftward in FIG. 1) to be screw-engaged with a
ball nut 52 attached to the stationary plate 34. The ball nut 52 has a
flange portion 53 at its front end (left end in FIG., 1) and is fixed to
the stationary plate 34 by use of unillustrated bolts that penetrate the

flange portion 53. Reference numeral 55 denotes a press plate for



In a metering stage, when the screw 22 is rotated through driving of the
Jretering notor, resin falls froman unillustrated hopper, enters the
heating cylinder 12, and is advanced (noved to leftward in FIG 1} within
the heating cylinder 12. At this tinme, the screw 22 is retracted (noved to
rightward in FIG 1} while being rotated. An uniIIustratgghﬂﬁghﬁL i's
di sposed to surround the heating cylifpider 12 and is adap at the
heating cylinder 12 to thereby nelt the resin within the heating cylinder
12. Therefore, when the screw 22 is retracted by a predeterm ned anount,
whi | e 129 5 Lot les gp, resin for one shot is accumulated on the front
. Si de oﬁﬁgﬁgﬁﬁgl ust?aﬁ%&#sgrem/head. In a subsequent injection stage, when
the screw 22 i vaneed, t ghedr i Vv t iy i o] . t.he
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when the injection notor 757 s driven at high speed I ncreases.
molten resin for one shot is accumulated on the front side of an
unillustrated scﬁéw head.

In a subsequent injection stage, when the screw 22 1s advanced
through driving of the injection motor 75, the resin accumulated on the
front side of the screw head is injected from an unillustrated
injection nozzle attached to the front end of the heating cylinder 12

and is charged into a cavity of an unillustrated mold apparatus.

In such a conventional injection apparatus, since the two ball



SUMMARY OF THE | NVENTI ON An injection apparatus is provided which conprises
.a cylinder Section; a stationary plate fixed to a rear end of said cylinder
section; a novable plate novable relative to said stationary plate; an
i njection nmenber disposed within said cylinder section such that said
i njection nmenber can be advanced and retracted, a rear eqpopf @@gd
injection menber being rotatably suppprted by said novabl'e pﬁg , drive
nmeans for generating a rotation; a plurality of conversion neans each
di sposed between said stationary plate and said novable plate and adapted
to coverdray LOLALL ORlakObGeal ey Al REUSLAOIARouhE RS 851 QRO AN SghPOSed
bet ween said drive neans and only a first conversion neans f sai
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said drive neans to sal irst conversion neans; and synchroni zation means
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support, noveable relative to sard first. support; a cylinder fixed to said
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not or havi.ng:a.r , QU haf,; ir d 1.S51 s ting a
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by reference to the acconpanw;mg+d@?mﬁng§3:jgéwhich: 3 0 MAY 2003 8 FIG
1l is a fragnentary sectional view of a drive section of a conventi onal
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FIG. 3, the rotation transmitted from the injection motor 75 cannot be
transmitted to the timing belt 77 in a reliable manner. Therefore,
rotation cannct be transmitted to the ball screw shafts 45 in a stable
manner, resulting in a deterioration in the performance of the injection
apparatus.

The inter-axis distance L1 between the drive pulley 76 and the
driven pulleys 51 or the widths of the driven pulleys 51, the drive

pulley 76, and the timing belt 77 may be increased in order to increase

the drive-side effective angle @ 1.



injection apparatus; FIG 3 is a schematic di agram showi ng the concept of
.the drive section of the conventional injection apparatus; FIG 4- is a
fragrnentary sectional view of a drive section of an injection apparatus
according to an enbodi nent of the present invention; FIG 5 is a sectional

view of a main portion of the injection apparatus accor 23(9@%@@?03)
enbodi nent of the present invention; @nd FIG 6 is a si ' f the drive

section of the injection apparatus according to the enbodi nent of the
present invention. DESCRI PTI ON OF PREFERRED EMBODI MENT An enbodinent of the

present i nventy o gl | ext. pe; describediin delal] o L referenge Lo Lh

dramﬁngs FI G ragnentar W 0 i ve Section 0 an
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t he hea
driven at high speed increases.

SUMMARY OF THE INVENTION

An injection apparatus is provided which comprises a cylinder
section; a stationary plate fixed to a rear end of said cylinder
section; a movable plate movable relative to sald stationary plate; an
injection member disposed within said cylinder section such that said
injection member can be advanced and retracted, a rear end of said
injection member being rotatably supported by said movable plate; drive
means for generating a rotation; a plurality of conversion means each
disposed between saild stationary plate and saild movable plate and
adapted to covert a rotational force to a thrust force; transmission
means disposed between said drive means and only a first conversion
means of said piurality of conversion means for transmitting the
rotation generated by said drive means to said first conversion ueans;
and synchronization means for synchronizing rotation of said first
conversion means with rotation of the remaining conversion means.

An injection apparatus is provided which comprises an injection
apparatus comprising a first support; a second support, moveable

relative to said first support; a cylinder fixed to said first support;



3 0 MAY 2003 9 12. A screw 22 serving as the injection nmenber is disposed
within the heating cylinder 12 such that the screw 22 can be rotated and
‘can be advanced and retracted. The screw 22 has a screw head 22a at its
front end, and extends rearward (rightward in FIG 5) within the heating
cylinder 12. The rear end (right end in FIG 5) of the z(ﬁﬁwﬁ&‘sls
connected to a drive section, which wl| be described | &t'er” 0, a
spit”al f light 23 is forned on the peripheral surface of the screw 22,
thereby formng a groove 26. A resin supply port 29 is fornmed at a
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uni |l lustr tedsdriven pulley is fixed to the rear end of the screw support
shaft 3&C“FHE %earing 42 assunes the formof a thrust bearing in order to
bear injection far that. acts qon the screw 22 upon i ction
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respectively on %irst and second nuts disposed about said first and

second screws.

BRIEF DESCRIPTION OF THE DRAWINGS
The structure and features of the injection apparatus according
to the present invention will be readily appreclated as the same becomes

better understood by reference to the accompanying drawings, in which:



3 0 MAY 2003 11 Reference nurr~eral 55 denotes a press plate for pressing
the rJear'Ing ~-6. The screw portion ~. 8 of each ball screw shaf t ~-5
"penetrates a hole 3~a fornmed in the stationary plate 3~ and extends forward
(leftward in FIG ~) to be screwengaged with a ball nut 52 attached to the
stationary plate 3~. The ball nut 52 has a flange porti g May#3its front
end (left end in FIG ~) and is fixquto the stationary plate 3~ by use of
unillustrated bolts that penetrate the f |lunge portion 53. A ball screw
conposed of the ball screw shaft ~5 and the ball nut 52 serving as the

[ is di db t he stati, [ plate 3~ and th
movabl o plate B8 and Foh aURHIBET S CRELPTT biHrRORL S 1Bre FB THILSE For ce.
An i nject

ion notar .78 serving as.the second drive neans is attached to the
top SanQ£¥8n§§“B$'ﬂﬂée?ﬁ%RQbFap?ﬁiﬂﬂﬁ’BG. A drive pulley 79 is attached to

the output shaft.78a.0f the injecti nmotor ' 78, and a tining belt 82
extends bet weenGind 18 DGR THRGeH CERSPORe SESEARN tTie R DR R IaRAL 7o
arid the.drivenég%%%gﬁgSJ. The drive pulley 79, the driven pulley 81, and

the ti mWGCHEPY tTitute the transnission ~r~eans. Further, a tension
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the tim', . belt 83 . d 1z ly t i to.the tim belt 83 in th
di T ect 1OWCT R APRE Byt ARG 5, & ag enBaphie O o6, Bidsath dhvsntyope.
di d t t,- f -side of the tirnir~g belt. 83 i der. t Q. I
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the tension rokiﬁr ?5.constitute t he sgnch gnizatign neggstfon . —
synchr oni zi ng at? off 6t SHHE BAPY OB Ky WA PEELLPONof hehd WEFKAPRI ng

ball screw(s). Each of the ive Lley r9, .the synchronization pulley 80,
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is of a toothed type. Next, operation of the injection apparatus having the
abovedescribed structure will be described. In a netering stage, when the
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FIG. 5 is a sectional view of a main portion of the injection apparatus

according to the embodiment of the present invention; and FIG. 6 is a
side view of the drive section of the injection apparatus according to
the embodiment of the present invention.

In FIG. 5, reference numeral 12 denotes a heating cylinder
serving as the cylinder section, and an injection nozzle 12a is

attached to the front end (left end in FIG. 5) of the heating cylinder



3 0 MAY 2003 13 driven. The rotation of the injection motor ?8 is
transmtted to one of the ball screw shafts ~5 via the drive pulley ?9, the
timng belt 82, and the driven pulley 81. The rotations transmtted to the
respective ball screw shafts 45 are synchronized with eagﬂ gﬁﬂ via the
timng belt 83 and the synchronization pulleys 80. Accor 'ﬁ&h 3as t he bal
screw shafts 45 rotate, the respecti ball nuts 52 are advanced, so that
the screw 22 is advanced via the novable plate 36. As a result, the resin
33 accunul ated on the front side of the screw head 22a is injected fromthe
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drlvenﬁfgg §q§égggékggpdecreased and the correspondi ng |nert|a can be

decr eased. Next, the drive section will be described.

In FIG. M; reference numeral 12 denctes the heating cylinder, 22
denotes the screw, 31 denotes a slide table slidably dispesed on an
unillustrated frame, and 34 denotes a stationary plate fixed to the
slide table 31. The rear end (right end in FIG, 4) of the heating
cylinder 12 is fixed to the stationary plate 34. Further, a movable
plate 36 is disposed such that the movable plate 36 can be advanced and

retracted relative to the stationary plate 34.



In the above descri bed enbodi nent, the synchronization neans is constituted
by the synchroni zation pulleys 80, the tirning belt 83, and the tension
roller 85. However, the synchronization neans nay be 3 0 MAY 2003 15
constituted by a gear”™ iriechanisir~. In this case, a synchronization gear
is attached to the rear end of each shaf t portion ~ R@? m?le gear is
di sposed between the synchronizatiog gears i n order to tra 2

rotati 012. The idle gear is dispose such that all of the synchronization
gears rotate in the same direction. |s enphasi zed that the present
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unillustrated drive pulley is attached to the output shaft of the
metering motor. A timing belt extends between and is wound, under
tension, around the drive pulley and the driven pulley. Each of the
drive pulley, the driven pulley, and the timing belt is of a toothed
type.

Parallel ball screw shafts 45 are disposed at a plurality of
positions, for example, at two positions in the vicinity of the
circumferential edge of the movable plate 36 and are rotatably
supported by the movable plate 36 via bearings 46, Each of the ball
screw shafts Mé has a screw portion 48 and a shaft portion U9
projecting from the rear end (right end in FIG., 4) of the screw portion
48, The shaft portion U9 penetrates a hole 36a formed in the movable
plate 36 and extends rearward (rightward in FIG. %), and a
synchronization pulley 80 is attached to the rear end of the shaft
portion 49. In the upper ball screw shaft 45, a driven pulley 81 is

attached to the front end (left end in FIG. U4) of the shaft portion 49.



transm ssi on neans di sposed between said drive apparatus and only a first
_conversion nmeans of said plurality of conversion neans for transmtting the
rotation generated by said drive apparatus to said first conversion neans;
and synchroni zati on manes for synchronizing rotation of said first
conversion means with rotation of the renmining conversidf Myap for
transmtting a force between said fjrst conversion neans and the renaini ng
conversion nmeans for transmtting a force between said first conversion
means and the renaining conversi on neans. 3 0 MAY 2003 17 2. An injection
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apprOX|ﬂni 5Qé:¥g9m85 & thg1§%a€3%%gr§ﬁpf§%gd3u and extends forward (leftward
in FIG. 4) to be screw-engaged with a ball nut 52 attached to the
stationary plate 34 The ball nut 52 has a flange portion 53 at its
front end (left end in FIG. 4) and is fixed to the stationary plate 34
by use of unillustrated bolts that penetrate the flange portion 53. A
ball screw composed of the ball screw shaft 45 and the ball nut 52
serving as the conversion means is disposed between the stationary
plate 34 and the movable plate 36 and is adapted to covert rotational
force to thrust force.

An injection motor 78 serving as the second drive means is
attached to the top surface S3 of the movable plate 36. A drive pulley
79 is attached to the output shaft T78a of the injection motor 78, and a
timing belt 82 extends between and is wound, under tension, around the
drive pulley 79 and the driven pulley 81. The drive pulley 79, the
driven pulley 81, and the timing belt 82 constitute the transmission
means.

Fupthep,-a tension roller 85 is rotatably disposed on the rear
end surface 34 of the movable plate 36, and a timing belt 83 extends
between and is wound, under tension, around the synchronization pulley
80 and the tension roller 85. The tension roller 85 is movably
disposed, and tension is applied to the timing belt 83 in the direction
of an arrow in FIG. 6.

In the present embodiment, the tension roller 85 is disposed on



synchroni zation pulleys. An injection apparatus according to Caiml,
~wherein said synchroni zati on nmeans conprises a plurality of synchronization
gears and an idle gea~~ di sposed between said synchroni zation gears. 5. An
i njection apparatus according to Claimi, wherein said tr?ﬁgfission means

i s disposed on said novable plate. 6. An injection appara lﬁdﬂgrding to
Claiml, wherein said synchronizatigg%neans i s di sposed on said novabl e
plate. 7. The injection apparatus a rding to Cdaiml, wherein said
transm ssion neans includes a driving pulley connected to said drive neans,

a drive | | ey_connected_to said first. canversion ans and a timng belt
wound dﬂﬁgﬁ&c af Furiidengt pthg & 1dhg Satly F@eﬁpﬁﬂ?ﬁéy?pg.yT?ﬁP%%ﬂne i on

apparatus according,to.C aim®6,, wherein, said timng belt contacts
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opposite that indicated by the arrow. In this case, a toothed tension
roller is not used for the tension roller 85 The synchronization
pulley 80, the timing belt 83, and the tension roller 85 constitute the
synchronization means for synchronizing rotation of one ball screw with
rotation of the remaining ball screw(s). Each of the drive pulley 79,
the synchronization pulley 80, the driven pulley 81, the timing belts 82
and 83, and the tension roller 85 is of a toothed type.

Next, operation of the injection apparatus having the above-
described structure will be described.

In a metering stage, when the screw 22 is rotated through
driving of the metering motor, the resin 33 falls from the hopper 30,
enters the heating cylinder 12, and is advanced (moved leftward in FIG
5) within the heating cylinder 12, At this time, the screw 22 is
retracted (moved rightward in FIG. 5) while being rotated.

An unillhstbated heater is disposed to surround the heating
cylinder 12 and is adapted to heat the heating cylinder 12 to thereby
melt the resin 33 within the heating cylinder 12, Therefore, when the
screw 22 is retracted by a predetermined amount, while being rotated,
the molten resin 33, in an amount required for one shot, is accumulated
on the front side of the screw head 22a.

In a subsequent injection stage, the injection motor 78 is



3 0 MAY 2003 18 a screw, rotatably connected to said second support,
di sposed within said cylinder; at least first and second ball and screw

“nmechani sns connecting said first support to said second support,

oper abl e

to nove said second support relative to said first support; and a notor
having a rotatabl e output shaft; characterized in said irj @Ml Q03 appar at us
further conprising: a first transm gsgon transmtting a rotation of the
out put shaft of the notor to only said first ball and screw nmechanism and

a second transmission transmtting a rotation of the ffirst bal

and screw

mechani §pm §&, at Th?ar%t]@%%bﬂ. éﬁ%\?\ﬁgﬁ‘éétﬁu‘jmg‘ééxev"?m‘éhﬁpér%?ﬂitggd 8ne
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and the driven pulley 81. The rotations transmitted to the respective

ball screw shafts 45 are synchronized with each other via the timing

belt 83 and the synchronization pulleys 80.

Accordingly, as the ball screw shafts 45 rotate, the respective

ball nuts 52 are advanced, so that the screw 22 is advanced via the

movable plate 36. As a result, the resin 33 accumulated on the front

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

is charged into a cavity of an unillustrated mold apparatus.

In the injection apparatus having the above-described structure,

in order to rotate the two ball screw shafts 45 through driving of the
single injection motor 78, the timing belt 82 extends between and is
wound around the drive pulley 79 and the driven pulley 81, and the
timing belt 83 extends between and is wound around the synghronization
pulleys 80 and the tension roller 85. Therefore, each d} the timing
belts 82 and 83 travels along a track of a substantially oval shape. In
this case, an effective angle § 11 of the drive pulley 79 which
contributes to transmission of rotation from the injection motor 78 to
the timing belt 82 is 180° or approximately 180 ° , and an effective
angle § 12 of the driven pulley 81 which contributes to transmission
of rotation from the timing belt 82 to the corresponding ball screw
shaft 45 is 180° or approximately 180 ° .

An effective angle § 13 of each synchronization pulley 80 which

contributes to synchronization of rotation transmitted from the shaft



the notor, & driven pulley connected to a screw of the first ball and screw
_mechani sm and a belt wound around said driving pulley and said driven
pul l ey. 12. The injection apparatus of Caim1l, wherein said belt contacts
approximately 180 of a rimof said driving pulley and contacts
approximately 180 of a rimof said driven pulley. 13. The injection
apparatus of laim9, wherein said quond transmi ssion i 3gd MAEX0R ffirst
pull ey connected to a screw of the Tirst ball and screw nechanism a second
pul | ey connected to a screw of the second ball and screw nechani sm and a

bel t “%%%gégﬁﬁgyﬁﬁi%h?%3%&ﬁ%&img§a§’0 H 2003 19 pulley and said second

pul | ey. Inj"ec appar Claim 13, wherein said belt contacts

about 180 of apim ol SaLS.Liat cpuldisy  andugentact s approxLimlely 180 of a

rimof said second pullé pPar at us o rein
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be reliably transmitted to the timing belt 83, and the rotations
transmitted to the respective synchronization pulleys 80 can be
synchronized in a reliable manner. As a result, the rotation can be
transmitted to the ball screw shafts 45 in a stabilized manner, so that
the performance of the injection apparatus can be improved.

Since the output shaft 78a of the injection motor 78 is not
required to be disposed at a location away from the movable plate 36,
the size of the injection apparatus can be decreased.

Since the widths of the drive pulley 79, the synchronization
pulleys 80, the driven pulley 81, and the timing belts 82 and 83 are
not required to be increased, noise generated when the injection motor
78 is driven at high speed can be decreased.

Further, since the drive pulley 79, the driven pulley 81, and
the timing belt 82 are disposed independent of the synchronization
pulleys 80 and the timing belt 83, the specifications of the drive
pulley 79, the d;iven pulley 81, and the timing belt 82 can be set to
differ from those of the synchronization pulleys 80 and the timing belt
83. Therefore, the size of, for example, the driven pulley 81 can be
decreased, and the corresponding inertia can be decreased.

In the above described embodiment, the synchronization means is
constituted by the synchronization pulleys 80, the timing belt 83, and

the tension roller 85. However, the synchronization means may be
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all of these aspects are intended to be a necessary part of the

invention as it is most broadly defined. The spirit and scope of the

invention is intended to be defined only by the following claims.
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WHAT IS CLAIMED IS:
1s An injection apparatus comprising:
a cylinder section;
a stationary plate fixed to a rear end of said cylinder

section;

a movable plate movable relative to said stationary plate;

an injection member disposed within said cylinder section
such that said injection member can be advanced and retracted, a rear
end of said injection member being rotatably supported by said movable
plate;

drive means for generating a rotation; and

a plurality of conversion means each disposed between said
stationary plate and said movable plate and adapted to convert a
rotational force to a thrust force; -
characterized in said injection apparatus further comprising:

transmission means disposed between said drive
apparatus and only a first conversion means of said plurality
of conversion means for transmitting the rotation generated
by said drive aéparatus to said first conversion means; and

synchronization manes for synchronizing rotation of

said first conversion means with rotation of the remaining

conversion means for transmitting a force between said first
conversion means and the remaining conversion means for
transmitting a force between said first conversion means and

the remaining conversion means.
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2. An injection apparatus according to Claim 1, wherein said
synchronization means comprises a plurality of synchronization pulleys
and a timing belt extending between and wound around said

synchronization pulleys.

3. An injection apparatus according to Claim 2, wherein said

timing belt contacts approximately 180° of a rim of each of said
synchronization pulleys.

U, An injection apparatus according to Claim 1, wherein said
synchronization means comprises a plurality of synchronization gears
and an idle gear disposed between said synchronization gears.

5. An injection apparatus according to Claim 1, wherein said

ransmission means is disposed on said movable plate.

6. An injection apparatus according to Claim 1, wherein said
synchronization means is disposed on said movable plate. .

7 The injection apparatus according to Claim 1, wherein said
transmission means includes a driving pulley connected tS said drive
means, a driven pulley connected to said first conversion means and a
timing belt wound around said driving pulley and said driven pulley.

8. The iéjection apparatus according to Claim 6, wherein said
timing belt contacts approximately 180° of a rim of said driving pulley
and said timing belt contacts approximately 180 ° of a-rim of said
driven pulley.

9. An injection apparatus comprising:

a first support;
a second support, moveable relative to said first support;

a cylinder fixed to said first support;
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