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has an inlet 18 comunicating LIMTED of Geat King Street, Bi rqlgggg
with a passage 19: The resin is fed to the 19, a British Corrpany eby
decl are inl et 18 by an.injector 22 by way of -a nozzle 50 the-invention,

for which we pray that a 24. -The-resin wthin the inj-ector 22 is’ heated 5
patent may be granted to us, and the method . by a heater 23,. and while the
resinis within by which it is to be-performed, to be par-- .the passage 19. .
it is kept ho J eaft;l ng coils tlcul arly descrlbed in-and by the foIIovm ng

25 seen in Fi ?u@g\&?} o No. 253%2 .
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" BATTERY BOXESY -

We, JOSEPH LUCAS. (INDUSTRIES) LIMITLD, of Great
King Street, Birmingham 19, a Britislh Company, do hereby
- declare the invention for which we pray that. a patent may
be granted to us, and the method by which it is to be
performed, to be pqrtlcularly descrlbed 1n and by the
following statement:-




statenent - “Wthin each |nIet 14 is prOV|ded
"2 device 55 This. |nventTBhsréP&?E§19B 5&63F8§u§°féPpﬁﬁatuﬁh?€W 1§¢G€§FQ§Een
in Figure 2. The device 10 %ectlon moul di ng battery boxes. - ' :

includes an out SROWERABRE DBEHRATENPPESEN Apparatus according to the :
i nvention com screwthreaded engagement with one wall 27 prises a pair of

di e.parts- between whi chapphrabashatcbranag boxthe, ihkentalon 2ongefisrisng i S

def i ned a die cavity of the shape of the with the remainder of the box 16
‘the .pas- 60 reqpaiﬁdobaﬂieryabﬁsebetaephuwaﬁbhythb dileetlcaviage ik f\litiehi ,n’

the menber 26 is a passage 15 passages in-one die part through which 31
establishing conmuplunalbnybermmamethpaaehgea iesonef ddws pamtto thirosighz ebassh
in‘the ports 15 and ports 21 in the wall 27, the die cavity and thence '
fromthe inlet zmnbtenpnes$n21lopﬁhmn¢oaunmgthpheShenpahsa@eel@avu¢ytm@d

remai nder of the die cavity, and flow The passage 31 includes . a a
“cylindrical por t tleenceSfrent thet dnd eewanen tohéhenremaiodey @ﬁdtbﬁedle cavity,
adj acent the port 21 and a truncated conical 20- remainder of -the die - - -
cavity. . - andpfievoneabirdetarst hetpeen the Wnikitn zome speate tiis y"entaﬁélder
fIOM/restrlctors are defined. passage 31 is. an insert 28 seen .in Figure 4. . -
by the die partsof the die cavity. . The insert 28 has a conical .

portion 28a which In the acconpanying draw ngs,. - . extends within.the

truncajgd coni cal port'PPefZQaE!Lﬁur end k30w BQ%H:ri%Qb'r'%n%E'eV'd%‘.@‘ﬁicecp@fyt We die
of the menber 26 but protrudes t erefron125 i'nj ection noul di ng apparatus

accordlng to angafegnlnates W thin the port 15 and a . -
In the accompanying.drawings,i
:Figﬁre 1 is a part sectional view of parfjef injeetion
pmoulding apparatus aecording to pne'exambie of the infeﬁfion;
.-Figure 2 is a seetional view to an enlarged'seale'
_correspending to part dr Figure 1, | |
Fiéure 3 is a:sectional-view taken at right ahgles_.
.to Pigure 1,;and | L .
'Fiéure_h is a per5pective.view pfiah insert used din the
-.'26 o _apparatus; | . |
Referriﬁé to the drawiﬁgs; the-ihjectionzmoulding
apparatus includes a palr of- d1e parts 11, 12 between Wthh the
'die cav1ty 13 is defined. The d1e cav1ty JS of the same
conflguratlon as a thln—walled battery box whlch is to be fornc
the battery box hav1ng a-base, four 51de walls, and_partltlon-
wails éxtehding betﬁeen.the longer eide.walls'to the sherterlp

.side walls.,



N The die part 12 is formed Wlth a plurality of inlets 14
one exanple of the.invention, : plurality of radially -extending

. plates 29 at FtgjdihEnZttﬁgalﬁeihlelﬂabolﬁlt%W1BOthﬁ'o&@halwgﬁd:h nlod te@Breyith an
.~ the.portion 28a, the plates scale corresponding to.part of ‘Figure 1, 29 s
. oceupying-the tybwpdincal therdiencavithe 75ubpguited3bys thes@dle Qealt ViZwWs
taken at right passage in the nmenber 26, and being in 30 angles to Figure"
1, and - . ‘a hot runpbhysboal 16o0rhdaech msthhhhmamﬂwb&msﬁﬁatﬁmufrdﬁgyuaadhe
is.a perspective view of an insert nolten resin in the passage 19 flows to
the used in-thpampphRabysa plate 17. The bopofn6 basbpnwdpleft titke port 21,

the plurality Referring to the draw ngs, the injection of channels into

whi ch the passegem@iicst8ognitli agrappasat 49.i nGhedes sdrpdisr fofd dice the .
_lelded by the plates 29 and t he nenber 26, .35 parts 11,. 12 between which

the die cavityindetahd byen fncdaghzehbyawnm af epaceziet Rdlen Thedatesiay.

The die cavity is of the same con- the nenber 26 and the portion 28a. The

figuration as ¥ithin- ﬁh?lﬁleéaftéﬁy1§o%eﬁﬁﬁéthhb#§éﬁI2@3an@th§@W%1%&}Qﬂ6?351n
formed fromis to be forne the battery box havin mat eri al which
conducts heat ?éaﬂtFylnaﬁHe Bgspageanfuitdr isakepts §WH@QH¥H¥$eﬁR}HﬁH25
: there is a transfer_of heat fromthe wall 40 tition walls extending o
bet @n the | ofgeR iPgEigyYepdenay of the menber. 26 and i nsert 28 walls
paraIIeI to the shorter side walls. - to the resin, so that the resin-
continues to The di e Rathih2enshf &nured Wikt B sa pplovfidleidt ¥ derikeated dintiid best
the noment it reaches the of inlets 14 termnating in inlet ports 15  port
15. Resin aISOS$énmmnbEigﬂes Rhe ﬁh@*d&@lce includes an outer member 26
Whlch is in screw-threaded engagement with one wall 27 of thel
hot runner box 16, the wall 27 defining with the remainder
' of the box 16 the passage 19. Withinh the member 26 is a
'passage 31'establishing communication between the port5'15.
and ports 21 in the wall 27, the ports 21 communicating
with the passage 19. The passage 31 includes a-cylindrical
" portion adjacent the port 21 and a truncated conical portion
20 . adaacent the. port 15. Wlthln the passage 31 is’ an 1nsert 28.
seen in Figure 4, The insert 28 hae a conlcal portlon 28a
. which extends within the truncated conical portlon of the
member 26 but protrudes therefron and termlnates w1th1n
the port15, and a plurallty of radlally extendlng plates 29
“at the rear end of the portlon 28a, the plates 29 occupylng the
cylindrical portion'bf the paSsage 1n'the member 26,-and belng :

in physical contact w1th the member 26 -Thus, molten'resin in .

the passage,19 flows to the port 15 by way of the port 21 the

: 5.



: ~ A plurallty of channels 1nto which the gassage 31 is divided by
through mhlch nolten resin can flow, -inte ber 26 and die part 12 to

. provide thernal t#é %msthGZQaHhHYthSUﬁBﬁbE%d2@X e §heoPatirobdgh IvHUlAihOhr
"therebetween. is a. runnefr- box 16 which is thermally - Fromthe port 15

~the resin-:fl owsspht® bBewkBRULALEHehbem. RAE afiide tpar tpoﬁlbm 28.at anlk/ menchea~ 26
cavity, which includes inlet zones 32 [Price 25p] 2

1,309, 762° - and insert 28 are formed fro:ﬁxx@&ﬁﬂﬁallcaﬂhllle@ Woﬁ'iaidd’tﬁs pﬂd’eﬂs '
15. The inlet between which is defined a die cavity of .the zones:

communi cat e, W theadi£lyemanades eherehapeao&rbhefeequwreeabaﬂuemy1ﬂaxe&41327
plur- the cavity, indicated at 33 in Figure 5 by ality of inlet passages
~I'n one .die parrbthayghf 3EewmymbErre§tendtdnse%¢ RIS dlo dhe cersieni et Ithat
‘which molten resin flows into inlet zones in 5 forned sinply by shaping the-
.die parts 11, thbedresmavcbytandeshencbefhenweﬂeummhéttb@ momeptte it reaches
~particular exanple shown, the zones to the remai.nder of the die cavity,

and wal [ s. of- thbheaPPEtyT bex BeeinoaBeo0fdoys bIereleeistthectﬂm@eﬁeﬁﬁe@nd Nbe i
inlet. zones and inches in thickness, and the-dimension of the. the -

‘remai nder of theaate18atptyrovaeeréeprmeﬂoﬁnemlee1eno¢@ene9ﬁ&¥een-

2.  Apparatus as claimed inclaim 1.

10 ] From the- port 15 the res:n flows into the d1e cavity,
;-whlch 1ncludes inlet zones 32 communlcatlng w1th the ports 15.
The 1n1et zones communlcate with the remalnder of the cav1ty,
1ndlcated at 33 in Flgure 5, by way of restrlctoro 34 whlch are
_conven;ently formed simply by shaping the die parts 11 12,
' In perticular exahple shown, the walls of the battery box
are to be 0 090 1nches in thlckness, and the dlmen51on of the
.restrlctor 3& is 0,040 inches.
'ﬂin'mouiding ajthin-wall hattery box, it is'difficult .
where.the box is relatively tall td_ensure that eufficient
20 _'_ resin.flows-to form;the"top of the walls of the bex;'.The twvo
S primery features.descrihed above alieviate this difficnity-
_ _considerablya- The__ reétx"idtbrs-—.ﬁh ens_ure- a more even .;E‘J'_ow .
of the resin, ane'the.provieion"of baffle neans with;n:the
_nassage 31'to keep the resin heeted until the:moment it reaches
the ports 15 minimises the risk of the.re51n setting - before:~
- reaching the. tops of the’ Walls.'
After 1nJect10n of the molten re51n 1nto the die cqv1ty

. the screw feed then recharges ready for the next 1nJect10n.



g \

10 In moul di ngm@etiai-as@abb taanarupbmsthth thie %%@4 'Fe%a' @y&hﬁwer is
restrictors are defined by difficult where the box is relatively tall to

- “the die parts. enelievédabySakihki 6 eneatnof! ens kerbar Bwble rrom3the mach:l_ne
Apparatus as clained in claim1l or. top of the walls of the box.. The two =~ .
prinary clai m 2nodelei 2kheaRénbahbl fereans jaceidh - t@awqa&r@ase:hleb%@rew
above al leviate this diffi- provided. within said.inlet passages fqr ‘mn--15
cul ty considerabliy. md%edrexialmyotewaﬁden$héenozznslag changes injthe .
tenperature of the a nore even flow of the resin, and the pro- re3|n as
the resin flows through said passages. vision of baffl e nmeans mnthln t he
passage 31 4. Apparatus:as clainmed in claim .3 to keep the resiin’heated:
until the nmonent it . wherein a heated runner box is- prOV|ded for 50 reaches
.the ports 15 mnimses the- rlsk of . supplylng mol ten resin to said inlet
passages 20 the resin-setting before reaching the tops of said baffle
‘neans bei ng heated by conduc- the walls. ‘tion

of heat-fromthe runner box. After injection of the nDIten resin into 5
Appar atus for |nject|on nDuIdlng bat- . the die cavity the screw feed then
recharges tery boxes conprising the conbination .and 55 ready for the next
i njection. The pressure arrangenent -of parts substantially described 25 -
build up wi-thin the screw feed cylinder is wth reference to the .
acconpanyi ng draw relieved by axial nmoverment of the screw ings. away from
the machi ne nozzle 24. V%en ‘the 6 A battery box mherever manufact ured



s '< L 1. Apparatus for 1n3ect10n mouldlng battery boxes

: next I nj ectlon I's requirred the screwis nmoved by a process utilising

appar atus as Cbamﬁedmﬁ@ axipalilry otfowdEred padtes nmaz\t@n?éhhlch the die @dhylt‘gne
" of the preceding clainms.” 30 WHAT WVE CLAIM IS - - .
MARKS & CLERK, i&. dAfpaedt,us fpamnamlexyt jodn inimd dja’gysages in ordhatiergsrt
Pat ent Agents battery boxes conprising a pair of die parts Agents for
the Applicant sthPoughevhfioh Hed til ewtsins f3toat iionter Wi xidt ceorys B gEss &ie

~.Son (Abingdon), Ltd.-1973. Published at The Patent Office, 25 Southanpton

Bui | di ngs, Londonltmndmhenfcloommm dﬂnecopﬂ@st o dre toptthiaatemainger. of
1, 309, 762 ‘2 conmuni cating wi'th the
ports 15. The thetilebetamémvm filovd afe shand o aftse Rearagn ofhe henlohegones
comuni cate with thé remai nder of shape of the required battery boxes, a
plur- the cavi epd the earednder3®t e glire ®¥g ality of inlet passages.
in one diie part through 35 way of restrictors 34 which are conven; entIy
whi'ch nol ten résin flofPPRARG YRS SAdided i™s ckaiheld hansin B2 Ehaht oy

the die'parts 11, the die cavity and t hence from the inlet 12. In the
particul ar exaRBPETIRERAS PRE dedided HX Hbe &iE RAFYDf the die cavity,

and
: 3. . Apparatus as claimed in claim 1 or claim 2 wherein

heated baffle means are provided.within said inlet passages
. for miﬁimising chengés“in theltemperéture of the resint

as the res1n flows through said passages. |

h; . Apparatus as clalmed in clalm 3 wherelo aheated
t_n-t L runner box is prov1ded for supplylng molten resin. to sald
inlet passages sald baffle means belng.heateo by conductloﬁ
of heat from the runner box. . | | |
5. Appafetus for injeotion ﬁouldihg battery boxes comprising
.the coMbinationsand'arrangement of parts substantially 'as
descrioed with-referenceﬁto the accompanying drawings. |
6. - A battery box whetever manufactured by a process I
ut111s1ng apparatus as clalned 1n any one of the r cedlng

claims, -

| ARKS & CLERK |
° CHARTERED PATENT AGENTS

'AGENTS FOR THE APPLICANT(S)
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..25 “build up W|th|nthe screwfeed cyllnder s W|th refe e to the
acconpanyi ng draw relieved by axial novenent of the screw  i-ngs. away from
“the nachine nozzle 24. Wien the - 6. A battery box wher ever rmanuf act ured-
~next injection-is requi red the screwis roved by a process utilising -

apparatus as clainmed 60 axially towards the nozzle 24 in any_s)nMRY tt@“{@

- precedi ng clai ms. 30  WHAT VE CLAIMIS: :

MARKS & CLERK, 1. Appar atus for .injecti on noul di n-g Chartered -

.- Patent Agents, battery boxes conprising a pair. of die parts - r
“the Applicants. Printed for Her Majesty's ‘Stationery Ofice-by Bu@g?@f

Son ( Abi ngdon), Ltd. -1973. "Publi shed at The Pa O fice, 25 Sout hanpton

Bui I di ngs, London,. WC2A 1AY, from which copi. be obtained. - 1965
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