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rotary transfer systemof a bl ow nolding machine to be used for nolding a

cont ai ner for packagi ng such as a bottle. BACKGROUND ART 10 !MIM

machine for intermttently transferring an injection-nol ded Wmmmo a
stretch-bl ow ng position by holding a nouth part or the like, &y
hydraul i cal | y operated actuator has conventionally been used as a rotary

drive source. An actuator drivenSBECHIRAIIAGN i c drive sour ceruwmmﬂmm mfm m
problens as 15 it needs piping, valves, or the like; it has m on
I n the operation because the hydraulic source is commonly used asgoghfrer
drive sources; further, oil |eakage nay occur; and it has taken tinme al so
for mai ntROAARY BRANSHER QEMCERIN BEOW MBLDINGEMARMINE easons, it is
considered to use an electric servo notor 20 (hereafter, called servo
notor) as it is, which is adopted for use in an insert
5 FIELD OF THE INVENTION
The present invention relates to a rotary transfer system of a blow
molding machine to be used for molding a container for packaging such as a

bottle.
BACKGROUND ART
10 On a molding machine for intermittently transferring an injection-moided
preform up to a stretch-blowing position by holding a mouth part or the like, a
hydraulically operated actuator has conventionally been used as a rotary drive
source.
An actuator driven by a hydraulic drive source has had such problems as
15 it needs piping, valves, or the like; it has had restriction in the operation
because the hydraulic source is commonly used as other drive sources; further,
oil leakage may occur; and it has taken time also for maintenance and control
as a result.
For the above reasons, it is considered to use an electric servo motor
20 (hereafter, called servo motor) as it is, which is adopted for use in an insert
molding machine, and to perform rotary transfer of the transfer member of the
rotary board, however, the transfer member is supported on the supporting
board above the machine base so as to freely rotate and a plurality of metal
molds are attached to the undersurface of the transfer member, in the case of
25 the blow molding machine, therefore, differing from the case of the insert
molding machine which rotatively transfers a rotary disc supported by the

machine base from underneath, the weight of the transfer member is apt to be



_.mol‘di.ng machine, and to performrotary transfer of the transfer nenber of
the rotary board, however, the transfer nenber is supported on the
supporting board above the nmachi ne base so as to freely rotate and a
plurality of nmetal nolds are attached to the undersurface of the transfer
menber, in the case of 25 the bl ow nol ding machine, therefore, differing
fromthe case of the insert nolding machine which rotatively transfers a
rotary disc supported by the machi ne base from underneath, the wei ght of
the transé@icembal drf tﬁ@trdtél?/bghéft afP RNty adrgen iddifar dha@reforehad t and
has also large inertia, therefore, a rotational torque |arger than ever is
required fopstidrial aorydd ergbl thah aéletgist Regifedn $éreintaRmREnt!p TBfitiNgY theand a
rotary transfer device wth a larger torque is required as a resSult. 5
Mor eover , tratdfopHiEmbér $rioSiat, landP $6iaby Gahsfer RIZVRRSRItIRA RGN Uord s wie by
means of a variabl e-speed gear, it is very difficult to further secure an
i nst al | atregnirepasea fezltt he vari abl e-speed gear in the case of a small and
m ddl e type of a nolding machine, while it is easy in the case of a |arge
type &f a nol Mogoves lltheughdugheadilyr pddsilse tedsareasé tanhastpoetdrgdeshy ed to
develop a 10 rotary transfer device with a large torque elimnating the
need for rhbanyanfi ablvariableespegelrgeafhét v eeentdifficutnto dorther decusedarf rom t he
above-descri bed situation, and the purpose thereof is to provide a rotary
t ransf er idstallaiorwspaceafardhanvariablersiemd ghariin ¢hetase néw shalulahdmaiddizpabl e of
intermttently rotating the transfer 15 nenber directly by the servo notor.
DI SCL OSURpef THENoINivgNmMiaChineh ovipiee i dsiteasyvib theocaseoof ahiargeh dype pligpose i s
constituted such that the supporting board is arranged side by side with
wor ki ng gpelding maﬁéune/émh-zfgoraméeasqmdhihﬂé legre desined tthedev@iere@ porti on
of the transfer menber nounted on an undersurface of the supporting board
i s cdlpl satayt Hapsfest device hwith af iigeeterare eplimingtige m%n@%f forsthet ed
t hrough the center of the supporting board to support on a bearing, while
the servdaRgPE-sRRYLISRd with a fixing part inside of the rotary part of a
relatively lartge dianeter in the center portion on the 25 suppori.ing board
is mounted on eseﬁ&&r‘f iIRYEIo0e ISe dg¥iset @ﬂmt hl? @ﬁﬂﬁﬁ'pﬁﬁﬁﬁbﬁs’&u\?‘f"&”a j oi nt
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he 150" a7 e Wieerk i Biid 4REE . 10E) bl & MY °n
ve- | 1 .
men e he YRR e ET Bt Bindir SRk cARARE MIARIRR T (DRIRG e fisrer
15  member directly by the servo motor.

DISCLOSURE OF THE INVENTION
The present invention for the above purpose is constituted such that the
supporting board is arranged side by side with working space formed vacant
20 above a machine base, and the center portion of the transfer member mounted
on an undersurface of the supporting board is coupled with a rotary shaft of a
relatively large diameter inserted through the center of the supporting board to
support on a bearing, while the servo motor provided with a fixing part inside of
the rotary part of a relatively large diameter in the center portion on the
25 supporting board is mounted on a supporting base erected on the supporting
base via a joint on the side of the fixing part thereof, and the rotary part is

mounted on the top of the above-mentioned rotary shaft, thereby the



.+BRI'EF DESCRI PTION OF THE DRAWNGS 5 Fig.1 A front view showing a schematic
di agram of a nol di ng machine provided with a rotary transfer device in
accordance wi-th the present invention. Fig.2 A vertical sectional view of a
rotary transfer device relating to the present invention. 10 BEST MODE FOR
CARRYI NG QUT THE INVENTION In the figure, the base board fixedly nounted on
t he machi ne base is shown by the mark 1, and the supporting board 4 is
arranged side by side with the working space 3 fornmed vacant so as to be

freely noabaiveemeptiomet drawsfarympmnber g cohstrectedrseugh te 1 diratily yotafecgui de
shafts 2, 2 erected at the corners of the 15 machi ne base. This supporting

board 4 iwitltcthenetarydshaift vy thesahoveroestidérmd Servofmotpen/ cl ose cylinders 5, 5
erected at the necessary points on the base board 1. On the undersurface
for the above-nenti oned supporting board 4 faced to the working space 3,
the center part of the transfer nmenber 6 conprised of a rotary disc is

i nt egr al IBRIEMPESCRIRTHON OFcTHEDRAWINGSe bottom end part of the 20
rotary shaft 7 of a relatively |arge dianeter penetrating through the
cent eb pdrig.1of A Heordupiper shogirgoar scBematid disgraminsfed swldingt maedineot at ed
with the rotary shaft 7. The rotary driving servo notor 8 is installed on
t he upperprevidedsdth arotaey tamsfer device freastgpgance withdbapcesent invention.
above-nment i oned working space 3) an injection metal nolding 25 device and a
st ret ch- Higdi nf vesticsl sgclirnal vievoef @ fetany ttansfandevicerelating testhewresant

invention.

10 BEST MODE FOR CARRYING OUT THE INVENTION
In the figure, the base board fixedly mounted on the machine base is
shown by the mark 1, and the supporting board 4 is arranged side by side with
the working space 3 formed vacant so as to be freely movable up and down by
putting there-through a plurality of guide shafts 2, 2 erected at the corners of the
15  machine base. This supporting board 4 is connected with piston rods 5a, 5a of
open/close cylinders 5, 5 erected at the necessary points on the base board 1.
On the undersurface for the above-mentioned supporting board 4 faced
to the working space 3, the center part of the transfer member 6 comprised of a
rotary disc is integrally connected into one body with the bottom end part of the
20 rotary shaft 7 of a relatively large diameter penetrating through the center part
of the supporting board 2, and is mounted so as to be rotated with the rotary
shaft 7. The rotary driving servo motor 8 is installed on the upper surface in the
center of the supporting board 4.
In the above-mentioned working space 3, an injection metal molding
25 device and a stretch-blowing molding device or the like, which are not shown in
the figure though, are to be arranged when the molding machine is used for

injection stretch-blowing, and on the supporting board 4 corresponding to those



the figure though, are to be arranged when the nol ding nachine is used for
injection stretch-bl ow ng, and on the supporting board 4 corresponding to
t hose 3 devices, a nold fastning device 9 and a stretch-nol di ng device
(omtted in the figure) are to be arranged as those in an ordinary case,
and on the undersurface of the transfer nmenber 6, a required nunber of
prefornms and transfer netal nolds of products (omtted in the figure) are
to be arranged as 5 well. The above-nenti oned servo notor 8 is provided

with a figdvicedday ﬁwqﬁ@féﬁﬁ%@%é%cé 9804 QfreRAinoRfingdblice (baites fH et er;
the fixing part 8b is attaCthed to the side of the Ssupporting base; and the

rotary paﬁ%utrég are 4T BEt hitaRgedt 8¢ GBsEhp tp &Hﬁ'waﬁ] ddi@ 2hRY CoAEHd oned

rotary sha so that the FTotary part 8a and 10 e above-nenti oned

transfer uRiESficdT®y tHe refidier hrnitdraged Wqlited Murdbary g HR8eshd otary
shaft 7 which is supported on a ball bearing 10 and put through the hole

part 4a ataridier aritalenoRfs dhSroduBROINMiIREd o ané! figaredsarkQobise bF@Rbkdray at abl e.
The nounting of the above-nentioned rotary part 8a on the rotary shaft 7 15
is caBriagelput by nounting the servo notor 8 on a bearing plate 13 nounted
on the top end of the rotary shaft 7 and fixed on the rotary shaft 7 by a
hol I ow pi n 11 Thedaboveshientidnedmério mgotbh@ iBopiovideenditivfa fihiﬁgr Opdt Y8bpar t 8a
t hereon, and fixing the bottomend on the bearing plate 13 by the bolts 14.
Mor eover ,ingide ofthatotog paft 8shwith zolaegerdiamelsedhé fixingpaptdhd iShttactien fohe 20
supporting board 4 is carried out wth the servonotor 8 housed in the
suppor t i e sdes of bheeseppedingrbades gnelr thehetaal peppBa is wirkathe nuduritée on
above-nentioned hole part 4a. This supporting base 15 is conprised of a

cyl i ndri daé thmend phthe abaveymentiohadeotary skaftér sa thent théheotaprpart Batamd 8 and a
cap-shaped ceiling part 15b arranged to cap the upper part of the base part
15a, 18nd thecabenermengioned Zsansfer snerskbiebyd enay:tditggtly hee batatedawith 18& on a
ring-formbearing plate 17 fixedly arranged on the supporting board 4 by
the bol t Sbose-BaMEaR oAy St LHBIG SEUPRAIted onea ballBPatnaiDrand Punt 19
on the top end of the fixin art 8a by the 4  bqlts 20 beforehand, in the
base par ttlﬁ)rpygﬂéhg h%ﬁa&ﬁatgh@etqe@t%qfﬁhﬁguaawﬁms afth sp1Rs ot of
the base part, 15a to be fixed on by the bolts 21, and then connecting a
joint 18T I8p of nultiple plates 18a with inserted spring washers 18b to

h il b b bol . | dj hi ided with
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and 180 41Myeavesit 12 HbRittindetHeObaftymPand ofah@Trofahe pafr 88 thereeh, &nls
directly coupled wth the rotor shaft 7 coupled with the transfer nenber 6,

it is poﬁﬁiin@'tﬁetbbtt@h{éﬁ&'oh_th@tb@ta_ﬂn?"p‘?atér@f‘@fﬁb peMgbry, 6 by the servo notor
8intermttently, and the intermtient rotation of the transfer nenber 6

s o b1 et e b gemapics, g o ano hr o
20 supporting board 4 is carried out with the servomotor 8 housed in the supporting
base 15 erected on the peripheral upper surface of the above-mentioned hole
part 4a. This supporting base 15 is comprised of a cylindrical base part 15a of a
diameter larger than the servo motor 8 and a cap-shaped ceiling part 15b
arranged to cap the upper part of the base part 15a, and the mounting is
25 performed by erecting the base part 15a on a ring-form bearing plate 17 fixedly
arranged on the supporting board 4 by the bolts 16, building the servomotor 8,

which is coupled with a mount 19 on the top end of the fixing part 8a by the



+The servo notor has been adopted as a rotary drive source firstly for such
reasons as descri bed above, but in addition to the above results, the 20
adoption of the servo notor elimnates the need for a variabl e-speed gear
and makes the structure sinpler than a conventional device, and the nol ding
machine is not only decreased in power consunption but also increased in
speed, and is further enhanced in nmaintainability. Mdreover, in the

enbodi ment illustrated in the figures, the supporting 25 board 4 is noved

up and daygitsb0 GefirERbng sinaltbibabersarb 185 emd thea @Itiste tihaéilisg parthemwver
tie bars instead of the guide shafts 2 may fix the supporting board 4.

Al so, theor frRNEHEEr pRTREhS bhse Pak TREt0 bEHiREd ton By R BoNs dh SEndiherpny
menber 5 having a rotation center is applicable T1rrespective of a shape

of the treusketingeaijeint 10 MadeQp2sf mGipleMblated 182 With IfsenetiespiiRyi ce in

a bl ow nol di ng machine) wherein a supporting board is arranged side by side

wi th wor kivaghespa@b tbahaesdiling gant 13by theaboecppne base, and the center
portion of a transfer menber nounted on an 5 undersurface of the supporting
boar d5i s couplied wdlding mathing proaidedowith suehad iseeby natoo® dé amedtary

I nserted through the center of the supporting board to support on a

beari ng, driviel sourcegitvis possibie pr contleldrotatidn anglexiofgheaotary paird8aafittt he
rotary part of a relatively large dianeter in the center portion on the
suppor t i ridglhoacaliracy ardadhetlse ceasys tppamntiohgaipdar eekcityd therefdre, Jopporti ng
10 board via a joint on the side of the fixing part thereof, and the rotary
part is raxamme, oin theecass obfant ingeationastieteling thlowhemeloyngs aathinegrit fser
menber is constructed so as to be directly rotated with the rotary shaft

t hr ough $wsgibdeteexasthprrepesat otalipn AgssstopDiAEeAsansfer member 6 at the

10  angles of 90° , 120° , and 180° .

Moreover, since the rotary part 8a of the servo motor 8 is directly coupled
with the rotor shaft 7 coupled with the transfer member 6, it is possible to
directly rotate the transfer member 6 by the servo motor 8 intermittently, and the
intermittent rotation of the transfer member 6 can be performed with a torque

15  larger than ever thanks to the large diameter of the rotary part 8a.

INDUSTRIAL APPLICABILITY
The servo motor has been adopted as a rotary drive source firstly for
such reasons as described above, but in addition to the above results, the
20  adoption of the servo motor eliminates the need for a variable-speed gear and
makes the structure simpler than a conventional device, and the molding
machine is not only decreased in power consumption but also increased in
speed, and is further enhanced in maintainability.
Moreover, in the embodiment illustrated in the figures, the supporting
25 board 4 is moved up and down by open/close cylinders 5 along the guide shafts
2, however, tie bars instead of the guide shafts 2 may fix the supporting board 4.

Also, the transfer member 6 is not restricted to a rotary disc but any member
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5 undersurface of the supporting board is coupled with a rotary shaft of a
relatively large diameter inserted through the center of the supporting board to
support on a bearing, while a servo motor provided with a fixing part inside of
the rotary part of a relatively large diameter in the center portion on the
supporting board is attached to a supporting base erected on the supporting

10 board via a joint on the side of the fixing part thereof, and the rotary part is
mounted on the top of the rotary shaft, thereby said transfer member is
constructed so as to be directly rotated with the rotary shaft through said servo

motor.

15



