meehT hes-f or’ the continuous and automatic production of a succession of
smal | conponents from synthetic plastics nmaterial by injection noulding.
Conventi onal” machi nes of this kind have tended to be | arge and thus
expensive to produce and their continuoup cycles of operatlon give rise to
agonsi derabl e quantity of unused material, the nelting, c Qﬂgﬁagg
regranul ating of mhich involves time and costs out of all pr opo to the
si,ze and val ue 07 t he -conponents produced. In order to reduce tne size of
sutH machi nes it/ has al ready been pLoposed to enploy a single power
cylinder which i:s operable both to close the mould and to effect injection
of the plastics/material into the nould' , but in each _case, some novenent
of the injectioh plunger drhmyggnm@mrﬁomldbngtMachenﬁnuld becoming fully
closed with the result that sone noulding material enters the nould before
closure of the latter is conpleted. It Ls a principal object of the
present invention

"1 a_; 3 , 2073644 "I n ection Mulding Machi ne" This invention rel ates t?%)

This in&ention.relaﬁes to machines for the continuous
and automatic production of a'succession of small components
from synthetic.plastics material by injection moulding.

Conventional machines of this kind have tended to be
large and thus expcnsive to produce and their con;inuous
cYcles of.operatioh give rise tola eonsiderable quantity.
of unused material, the melting, cooling and regranulating

.ef wﬁich involves time and costs out of all proportion to
the size and value of the components produced.

In order to reduce tne size of such machines it
has already been plonosed to employ a single po"er ~ylinder
whlch is 0perab1e both to close the mould and to eifect
injection of the plastlcs material into the mould but
in each case, some movement of the 1n3ect10n plunger
always occurs prior to the mould becoming fully.closed
with the.resalt that some ﬁoulding material eﬁtersathe mould

before closure of the latter is completed.



efore, to provide a machine which is small enough and sinple enough 40,
ce only one or two conponents during each operating cycle with
equent econony in running and 5 production expenses.and which is not _
ject to premature injection of material into the mould. To this end,
according to the invention, there is2provided a machine for automatically .

produci ng a succession of snmall conponents’ by injection noul ding, \
conprising a 15 noul d operabl e between open.and cl osed positions by a first

L1 anem oqi on o orni 14 & BEIGERL EPIReL) oL RRE BEeRph AR RAes,

‘connect ed,
mechani ca

for alternate operation, to a conmon_actuating device by
a¥fe c it B vhde epv@achingowhiche iy ismeddc eneagh andi

transm ssion elenents in such a way as to autonmatically prevent operation
of said i njsdmtplen endughints | pseddcevohiiyhenebeen twoosetipoen tyiduktirgnt  of
the invention will be described, by way of exanple, with reference to the

acconpanyi ' td : ' e ls@ngi i-nal
section t h;%tf'gﬁ oca{iné?%u ec% |%%c%m?ﬁg%ngg%ﬁ%§af:n%§? E%th il%%u%%earﬂc} on.
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production expenses and which is not subject to premature

injection of material into the mould.

P

To this end, according to the invehtion, there is

provided a machine for automatically producing a succession

of small components by injection moulding, comprising a

15 mould operable between open and closed pdsitions by a first

20

25

trénsmission element and an injection uqit opérable by a
second transmission element, Said traﬁémission elements
being individually connected, for alternate operation, to
a common actuating device by mechanical.means which also
serves to positively interconnect said transmission elements
in such a way as.to automatically prevént operation of said
injection unit until said mould has beén closed. -

One embodiment of the invention will be describéd,
by way of example, with feference to the accompanying
diagrammatic drawing which represeﬁts a longitudinal section
through an injection moulding machipe incorporating the

invention.



'/\¢w¢|nder 1, the ends of which are alternately connectable to a source q{ﬁé}
l'iquid or gaseous operating fluid under pressure, contains a piston (not
shown), the ,rod of which is pivotally connected by neans of a fork 3 to a
cam 2 whichin turn, is pivotally mounted on a fixed pin 4. The cam2 is
connected by a pair of toggle links 14, only .one of which is shown in the
drawi ng, to a cross-head 15 which i's attached to one end of each of two
slide bats 13 passing longitudinally through the nmachine and connecting the
crioss-head to a novable platen 16 carrying the novable half 18a of a noul d,
the fixed half 18b of which is carried by a fixed platen 17. The cam2 is
formed with a slot 12 which receives a pin- ana-roller assenmbly 11 secured
to the carriage slide 10 of an inj ectlon pl un 19. The carriage slide 10
is provided with aApcﬁlbndhrcﬁglt coendst of M&l&hoamqygktdnn&cely only one

or which is shown in the drawing, to an injection fork 5 pivotally 4-
connectable to a source of liquid or gaseous operating
fluid under pressure, contains a piston (not shown),
the rod of which is pivotally connected by means of é
fork 3 to a cam 2 which in turn, is pivotally mounted

" on ﬁ fixed Pin 4., The éam 2 is conﬁected by a pair
of toggle links 14, only oné of which is shéwn in the .
drawing, to a cross-head 15 which is attached to one
end of each of two slide bats 13 passing longitudinally
through the machine anc connecting the cross-head to a
movable pla;eﬁ'IG carrying the movable half 18a of.a
mould, the fixed half 18b of which is_éarried by a fixed
platen 17.

The cam 2 is formed with a slot 12 whicﬁ receives a pin-
ana-roller assembly 11 secufed-to tﬁe carriage slide 10 of an
injection plunger 19, The carriage slide 10 is provided with

- a pin 9 which is comnected by two toggle links 8, only one of

. ‘e - . . a - . o Y s / - . (
which is shown in the drawing, to an injection fork 5 pivotally



i ed at its upper end on a fixed part of the machine. The | ower endvof., @
pjection fork 5 is formed with slots 7 which receive rollers 6 on the

d_df the cylinder 1. Wien fluid is supplied to the left-hand end of the.

cylinder 1, as viewed in the drawing, the cylinder, by virtue of its

connection through the injection fork4b, toggle links 8 pin 9, carriage .

slide 10 and pin 11, to the cam 2, i-s prevénted from moving while the RS

piston is operaylve through the fork and link unit 3 to swing the cam?2

about its pivot/4 in an anti- clockw se direction, as viewed in the

drawi ng. This novenent of the cam2 i s operative through the toggle Iinks

14 to nove the;slide bars 13 to the right and, in turn, nove the platen 16

and noul d hal fi183 to the ri ht to | ose t ul d. ne d of the

cam 2 thr ou@ﬁuPEFa] ay it§s Pnc & cfﬁé?eg? B3 s‘!f\?ae}b‘h %n%f sl ot

12; whereupon ‘t'he cylinder 1 is aned to the left relative to Its piston

and oper at eShehloweir end iof] dbe dmifentda faxy 2 13 nkermed pvitl agqts 7

carriage slide 10 to nove the injection plunger 19 to the left until the

pin 11 reachhschheedeive ¢odleird e ol thel Znd dheclaneylitderi bj ection
plunger 19 is operative to force cold granul ated, synthetic plastics

material froma sypaly FINRLs 'SpHIAd R399 e i Setlg2bE g naTDer

cylinder 1, as viewed in the drawing, the cylinder,.by_virtue
of_its_connection through the injection fork 5, toggle links 8,
pin 9, carriage slide !0 and pin 11, to the cam 2, is prevented
from moving while the piston is operative through the fork and
link unit 3 to swing the cam 2 about its pivot 4 in an anti-
clockwise direction, as viewed in,the.drawing. This movement
of the cam 2 is operatlve through the toggle links 14 to move
the slide bars 13 to thc right and, in turn, move the platen 16
" and mould half 18a to the wight to close the mould. Movement
of the cam 2 through 90° brings the pin 11 to one??é the
straight part of sl§t 12, whereupoﬁ the cylinder 1 is moved
to the left relatiﬁe to its piston and operatés through che
injection fork 5, toggle links 8, pin 9 and carriage slide 10
__to'move the injection plunger 19 to the left until the pin 11
feaches the other end of the slot 12 in the cam 2.
The injectioh plunger 19 is operative to force cold

granulated, synﬁhetic plastics material from a supply hopper,

- through a passage 21 into a heating chamber 20, where it is



'ﬁﬁngiggd,- and to force a predeterm ned quantity of. nolten materi al aIr%Eéé)
i

the chanmber, through a slot 25 and nozzle 26 into the closed nould vi\a_
restricted opening 27 in the nould -half 18b. During the injection, uniform
pressure is exerted on the nmould half 18a by virtue of the fact that the
cam 2 is prevented from rocking about 4ts pivot 4 by engagenent of the pin
11, with the sides of the slot 12. Wien the hot synthetic plastics nmaterial
in the nould has cool ed sufficiently, the operating fluid is exhausted from
the cylinder 1 ahd the latter returned to its original position, either by

1s of a spring or by supplying operating fluid to the other end thereof.
Return novenent "of the cylinder is operative, through the injection fork 5,
toggle links 8, pin 9 and carriage slide 10, to withdraw the injection
plungei 19 ameéltked; tnd i forden matedetsiminedeagyamct typno Henokeent he
straight and curved parts of the slot 12, the camis freed for return

TR oo at e, et P i, SR oSS

nozzle 26 into the closed mould via a restricted opening 27
in the mould half 18b.

"During the injection, vniform pressure is exerted on
the mould half 18a by virtue of the fact that the cam 2 is
prevénted from rocking about its pivot 4 by engagement of the
pinlll with the sides of the slo£ 12.

ﬁhen the hot synthetic plastics material in the mould‘has
cooled sufficiently, the operating fluid is exhausted from the
-cylindér 1 and the latter returned to its original position,
eithér by means of a spiing or by supplying operating fluid
to the other end ﬁhéreof. Return movement of the cylinder is.
operative, through the injection fork 5, toggle links 8, pin 9
~ and carriage slide 10, tc.withdraw the injection plumger 19 and
when the pin 11 haé returﬁed to the junction bétween the straight
and curved parts of the slot 12, the cam is freed fof return
movement about its pivot 4 bv the piston to open the mould
and permit removal of the moulded component.
It will be understood that_he#ting, temperature control,

timing and removal of matérial from the mould may be carried

out in conventional manner. -



Aterial fromthe nould may be carried out in conventional manner. -

ng and cl anping of the nould and operation of the injecti'on. plunger
are’carried out by a single actuating device which is preferably a

" cylinder, as described. The noul d-operating nechani smand the injection -
mechanism 5 are interlocked nechanically so that injection cannot take we
pl ace unti'l the two nmould halves are firmy clanped together and the

cl anpi ng pressure cannot be relaxed during injection or the nould opened W/
until the injectienoRliwideindas14 % é%fy%ﬁé}.ttﬁ@ﬁiﬁdand ogerat.fmsr?%t: lthes

CLAIMS: 1. A machine for autonati producing a succession o
conponent s Eﬁj'e@t‘isy %riug)guelrdfanx% Saxvied '319[: aby a single actuating

device which is preferably a cylinder, as described.

II be understood that heating, tenperature control, timng and renpyal g
' 6

The mould-operating mechanism and the injection mechanism

5 are inte:locked mechanically so that injection cannot take
place until the two mould halves are firmly clamped
tqgether and the clamping pressure cannot be relaxed during
injection or the mould opened until the injection plunger

has been fully retracted.



. nowl g .eperabl e between open and .cl osed positions by a first transm ssion "
" elenent and an injection unit operable by a 5 second transmni ssion el ement
said transni,ssion el enments being individually connected, for alternate .
6pexation, to a comon actuating devi ce by rrechilwmmlm ﬂll"”mh al so
serves to positively interconnect sald transm s such a way
as«to automatically prevent. operation of said 10 |nfect|dh gnitr until said
moul d has been closed. 2. A nmachine according to Claim1, wherein said
chani cal neans includes a pivoted plate pivotally linked to said first
transm ssion elenment and formed with a cam slot which receives a cam
fol  ower on €bA@MEecond transmission 15 el enent, said camslot being so
shaped as to first permt said plate to be pivoted about its .axis by said
actuator to a sufficient extent to cl ose said nould through said first :
transnissi on el emeht apdmesbine; foxsautionatiaaldy pradudtimgvanentcessiand
plate while said camfollower nmoves, 20 relatively thereto, along said slot

in a directiofi Smabmecempo&anﬁslbwedhjatuﬂvﬁ moulding A dBHpE1§iRg CAr di ng
to any one of Clainms 1 or 2,

mpuld operable between open and closed positions by'é first

transmission elemeﬁt and an injection unit operable by a
'5 second transmission element, said transmission elements
being individually connected, for alternate operation, to
a common actuating device by mechanical means which also
serves to positively interconnect said transmission elements
in such a way as to automatically prevent operation of said
10 . injection unit until said mould has been closed.

2. A machine according to Claim 1, wherein said
mechanical means-inéludes a pivoted plate pivotally linked
to said first transmission element and formed with a cam slot’
which receives'a cam follower on said second transmission

15 element, said cam slot being so shaped as to first permit
said plate to be pivoted about its axis by said actuator to
a sﬁfficient extent to close said mould through said first
trapsmission element and then to restrain further pivotal
movement of sgid plate while said cam follower moves,

20 relatively thereto, along séid slot in a direction to operate

said injection unit.



Nei n the.connection between said actuating device and said second * @& #
rghism ssi on elre

Lses a lever which is pivotally nounted at one

and is ;
ALransm ssi Jmmmm&ﬂﬁﬂmu ”Tachi ne a8cording to daim3, wherein said
~ actuating menber i ¢ U@ oper ated pi.ston and cylinder device, the piston
of which is operatively connected to said cam plate and the cylinder of St
which is operatively 10 connected to the end of said | ever renpte fron1iti;)
pivot. 5. A machijie according to C ai.m4, wherein the aof sajid |eyer .
remote fromits plvot irga&&tg%da%ﬁarflﬁggr 5§ 8PYseng &i%%?&es"%g’v\een
the forks of said |ever, and said cylinder is operatively connected to said
| ever by ndhereim fthe regnrectient hetweenngaidr astueding |dewficaicindl slots
in the forks of said lever. 6. A machine according to any one of Clains 2

to 5, wher@aidaetdnd stransmissisnoalemnenencomprisesea deafearswhivtad at
one end of the machi ne, connected by rods, extending 20 |ongitudinally of

t he machi nae, ' | oL rbnat ehe her, ¢%?qynggﬁﬁgh A
machi.ne a_c?'osr ?lir@to ny‘ﬁ%_ne o? %Fa{:?r; 5 ?.Oagltd %r?e??%rﬁté‘? Secon ted
%?Qﬁmcﬁ;ﬁbgﬁ}e%%e%;g%@éé SES 2a13"9LLud Y s RN L ity One end of

connected 5 between its ends to said second

4. A machine according to Claim 3, wherein said
agtuating member is a fluid;operated piston and cylinder
device, the piston of which is operatively connected to
said cam plate and the cylinder of which is operatively

10 connected to the end of said lever remote from its pivot.

5. A machine according to Claim 4, wherein the end of
said lever remote from its pivot is forked and the rod of
said piston passes between the forks of said lever, and said
cylinder is operatively connected to said lever by means of

15 rollers on the cylinder rumming in longitudinal slots in the
forks of said lever.

6. A machine according to any one of Claims 2 to 5,
wherein said first transmission element comprises a cross-
head at one end of the machine, connected by rods, extending

20 longitudinally of the machine, to a movable mould part at the
other end of the machine.

7. A machine according to any one of Claims 2 to 6,
wherein said second tranSmission'element comprises a

longitudinally extending slide, one end of which carries



ggs, - * C L M S *saldcamfollower|ntheformof ulna@)
" the other ‘end of which carries the pl unger of said injection unit. 8. A

machi ne for automatically producing a succession fﬂllmmmm ts by
Anjection noul di ng, substantially as 5 hereinbe

reference to and as shown in the accompanying draw*ng® The 't exXt of the_

speci fication has been reproduced by photocopying the applicants original
typescript. It may contain a few anmendnents which are difficult to read.

The original typescript containing these amendnments may be |nspected on the
}eﬁ1ses of the Patent O fice

said cam follower in the form of a p1n and the other end of

which carries the plunger of said injection unit.
8. A machine for automatically producing a succession
of sméll components by injection moulding, substantially as
5 hereinbefore described with reference to and as shown in the
accompanying drawing.

The text of the specification has been reproduced by photocopying the applicants oﬁgna.l
typescript. It may contain a few amendmemts which are difficult to read. The original
typescript containing these amenduments may be inspected on the premises of the Patent Office



