CHRISTIE PARKER & HALE

March 14, 1967 P it

oun e o 4031

Re: Case No. 4031
EXPANDABLE BEAD MOLDING

R. G. Bridges et al

CERTIFIED MAIL NO. 497455

Mr. Douglas B. Hutchings
Tempo Plastics Company

% 626
Burbank, California

Dear Doug:

I enclose the original Grant Deed of this patent which has
been corrected as indicated by the Certificate of Correction
secured to the inside of the cover sheet. I also enclose a
s0ft copy of this patent for your use with a copy of the
1 ER 2 o Corbection attiched co the back of Fig. 1.

The Patent 0ffice fatled to gorred by
changing the vor is is a fxirly obvt-

Gus. Eype setting en-or, and 1 8o mot think 1¢ vortiibie
fake another request £or the same correc

Colum 13 1ine 1

Kindly acknowledge receipt of the above described document
on the enclosed carbon copy of this letter and return it to
us for our files.

Sincerely,
4

R. William Johnston

RiJ:ulb

Enclosures: 3
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United States Patent Office

3,225,126
Patented Dec. 21, 1965

3208126
XPANDABLE BEAD MOLDING
Roy G. Biagee Rivetn obrt N, Aleson, Son e,
tas 1. Hotchins, Nnnh Halivond, Kalph K1

Whited, ladens, and Vi forth Holly.
s o Tempo Plas uc«...nm.lm.

eI 1960 ser. No. o566
i ppcaton My 6, 163, S, o

(c1.264-51)

s a division of co-pending application
fled Ociober 10,1960, for Expanda

o for molding expand-

able piasic beads and the objects formed by such molding.

Aticles made by the expansion of plastc beads have

en commerialy aualsfor som .
@i uch”articles

8 Claims.

application
Ser Ner 01568

matic molding having been limited 10 thin-
aled hiecth, such s cupe

The plastic beads mos ofen wiled in s e of

are polystyrene beads,

‘number of m:

ype of spparatus may he wlzed 10 accomplich pre

of polysyrene
beads i n dered 15 rsricing the
s o:' T Invntion 10 uch materil o fo the
A molded object according o the preferred
Sodmant of the proen vesion o, forrd rom
beads which have been pre-expanded, if desired, accord-
1 10 well-known methods. "The pre-expanded beads are

1

2
injected into the cavity of a heated mold.
re-cxpanded beads du 10 the

s injected into the mold cavity 50 3 (0 be in intimate
coniact with the beads. In the preferred embodiment,
the cavityis al during molding, The cxpansion
of the pre-expanded beads within the mold, reslling from
the cooperative effects of the mold temperature, injection
o sicam i the mold vy, and vnting of the vy,
forms a plastic object having an improved characteistic

of iy Wi repet 1 such ablects 35 were kaown
“The improved mehod of making obects secordig to
ts prei

present invention, con.
e joting esd, wheh e beeh preerpinded
if desined, into the cavly of a heated mold, expanding

the beads within the mold cavity by the concurrent appl-
cation of h the mold and injection of steam inio
th gether with the venting of the cavity during
Iolding. Sacing he ey, tnd mubsquey eariag
the object from the cavi
ithe appratus for e’ practice
sists, in of a mold

of the invention con-
bl having aes o

.

ntioned means, is utilized to fnitiae oomatic cycllcal
molding, While the present Torm-of the spparau 1
dosribed wit resect o he s of high and 1w prestre

steam, cooling water and cooking steam, it s o be under-
sood Ut the invnion iy no it 1 wilaion
of these uids solely.

n, bea
Toqkumant S e AR of Bt 0 RISAd o
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4
be metered or measured. The requirements r, it is fo be understood that the apparats of the
i ety o o o e b o b e mold et ch b, i 20 ha s oo i
poted 1 3 0 have that poton of he mol carity Pt 16 s e inposiion and he st and third movnt-
o Vil the beads e fed o an cevsied dposiion - ng plae 15, 17 e movable, thus wlectvely movig
with re mainder of th cavy arc climimted. 5 (h dors 13 and the shell 1 way from the uriper 1
Con e ore ey andentond 5 © 15 1 opes the o sl e apperaes co
efeting o the accompanying drawings in which: be modifled 50 a5 10 have the third mouniing platc 17

FIGURE 1 1o hemai of Syt for the 3 poston, e s nd o mouninsps
molding of cups from polysyrens b g to 15,16 then heing movibl. with repect theret T a1
thepresentinvention, 1o 10 provids for the moving of the shel 11 and siper
RE A i e ceration of the ol spparas "0 o 13 vy o th ot 13 10 open the ol

of G, 1in i opened posion; 10,
FIGURE 20 T & s lviion of & poton o the "~ Sooking tam it vave 30 is comcied 0 8

sparaci 1 sotrc o cooling seam
FIGURE 312 3 clvaion of e mod st 15 55103 e
it vave
Sa s ivaion o a portion of e gk prsor sk ‘t vile

apparatus of FIG. 3A; pressure steam 37; 2
URE 4 is 2 view, partally in section, of the mold o vacuum

= o .
ly in setion, of the 41 is also appled 10 4 second air cylinder control val
el el component; 2 whid
end view of the mold core com- compi

poncat alve 4215 nwhzd‘ the
L FIGURE 7 isa side clevion of an end plat wich 25 elvr of
closes the core compons

TIGURE 8 s ah end view of the srippe ring com- Iy onnecied 10  pison fod 46, shown 2 extending from
ponent: the cylinder 43,

B9 it an end view, partaly i secion,of the A cooking sicam exhaut vale S0 i comectd to 4

mﬂep\mewmchclm:nh: sheil; an 30 cooking steam

URE 10 is  iming chart Hustatin he tning
nc for contro o the appars by he pm'mmmr. Tow pressure sieam and cooling water outlet 53, Each
Referring now 1o FIG. 1, & mold 1 indi 34, 36, 38,

7
M
H
H
=

Bl S0 A . ot o e 2o 14 ok
e : s s
e low e e, i

34, 36, respecively,
e manifold 65
13 by o fist manifold outlet line
a second manifold outlet
he shell 11 by a third manifold outet I
ulve 38 fs connected 10 the
v vacuum inet I “The swing

i
ing plate 17 control valve 38 is closed. The second compressed air
foward or avay from e ‘ot mouning o 8, s v 50 comeal vavg 40  compcied to he el 11y 3 com-

approy pressed air connecting line 71 1o provide for bead blow.
e it and fourth mounting pses 15 and 20 are ack, s will ubeauenly be epline
showa i H1G, ing ¥ lengh tham the we. A cooking ieam exhaus in 78 s conncted eteen
. re 13 and 1
fist high and low pressure Seam an
ine 76 is con

sure steam and cool
E valve 2 o has connecied U

10 be fxe: ind monnting 70 78, which i connaced o he srippet i

plats 16, Il be sy explaned, move * exhawind 70 vhi

between n shown in FIG. 1, and o position  bly 80. A hi "

adjacent the At mouning gt 16, ‘Thoe b0 pode  yaor it e $1 i connetd bt theahel 11

tioms, the open and closed the mold and the slide plat

by 10, s mre cealyshown n FIGS, 3 and 3. How. 75 and low presr. sieam nd coolng Wit Which has
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6
passed through the shell 11 1o the slde plate assembly  The second and third mounting plates 16 and 17 have.
80, The ins 81 and 79 are comnectedto the side plae  mouning slecaes 135 attached thereio which coslos the
asembly 80 o tat the high and low pressureseam and  ligning bars
coling wair from he anse i 81 pss Urough te 070, the mauntng o pltes 15, 16, 17,20 are

The s plate assembly 80 is movable i espone 0
twsion of e second i eyinder 45, A bead blow
back passage, indicated by

through the shell 11 and
g, nlcied by the doed e 88 n the !hﬂe e

et  posthoning i 87, hch i b i postion
With respect o the shell 11, Therefore, as the slide plate
assembly 80 moves in response 1o the actuation of the

mouning e 20 under

22, the laich camming suface 115
s th Liing
on, due 10 counterwesl

e atching groove 114
oper arm, 101 Soabtied 0 & bt Sakdis 193 ek mouning pae 17 contacts the e pade 130, 13

consiingof  fst am 103, lo which te spper am  which aro atached fo the second mouning platc 16,
160 slached, anda weons am 104 Tho it m  urier “movement of the third mouniing paie 17 under
103 and the second arm 104 are comecied ogeher by ihe ifunce of ihe pislon rod 2 terfore moves the

int 105, The first arm 103 s pivoally connected 40 Socond mounting P 16 well s the thid mauning

‘mounting plates 16 and
"o direcion of o the it mouni-

o o s s

Aoyt i o
e o o 11 s

BB e e

o s ey o B i 15 Al sy 101 hown i s clod o

Tt 16 ot o o oo 1
ol A R B B B Yl L;J‘
i T T P 2

and 125 (stop pad 128 being broken awsy) attached
iherco. The sthpper ring 13- altached (0 the second
mounin pite 16 by means o four bols 126 (only (w0
of which are shown in FIG. 2A), which extend, .
o apertures (not shown, ee FIG. 8 in fou aiach:
ing Tugs 127 radiating outwardly from the strlpper ring

periphery.
“The Shll 11 i atachd tothe it mouning shte 15
i bars 129 (only.
n

by means of

120 are connected o the it i preferably of a hardness n excess of 70 Rockwell

ing ploe 18 bt sclin (oot shown: 75 C. AR Gxample of such a finsh is the el known San-



3,225,126

7 8
ford s, This fish has  hardoes of approsimately it the ri 182 may bo made o be nil f dosied, o
72 Rockwell C.
. Thus i s 142 form 4 il id pasacs b
e walls 140, 141 of the shell 11. A
n\ud et 145, baving a braded pot s form
e aaching fange 130 s0 3 to commuricale
R o 148, v 3 e

the fid passage form
taching fange 130 has an anmuta s 151 on the fnner

2 190 s e tend
bead

e
or bath comparatively.

W p«.uma spcnt e
end flange 190 o the shell 11 30 1 10 1y spaced 30 bave cooking steam apertures 62A 10 permit the passage
e Tine. & cltree o ims " Of Sopkiag i s 1 ead poronof (e cop e
been found 10 be appropriate  cavity 200.
rmit the cooking steam 1o A fluid inlet 215, having a threaded portor

venting also enables trapped gases in
escape. The slde plate assem
‘portion 155 at the lower end thereof

s th rtion

i posiion by three bolt and washer combinations 158 e 230 5 stached to the core 13 50 as to
onlly one of which is thown in FIG. 4). An Ovring. oo s Cookng Acam s S31jrmed wihin e sofe
in a peripheral groove of the cover inner wa Theend s 20 s o fuid it i

seals the recessed portion 185, A flu aperture 222 through which luid outlet pipe 20
ines 160 has an opening 1¢ uid et pipe 206
sody portion 185, The tramsfer line 81 is connceted to positioned n a
A 1hid ot (ot how, e FIG.9) b re 222,
opens into the opposie side of the recessed s sge 35, bevin  vadd o
ends through ¢ 320 nd opns

2557 T e et v 791 conneied 10 1 i
50

inle an inlet aperture

“The strpper ing 12 has a vacuum connecting paso 2 K 5 i 3
170 including  threaded portion 171 at the extormal end  ihreaded poriio an outiet aperture 230
thereof. The vacuum connecting passage 170 has a frst plate 220 from the cooking stcam space
branch 172 and o sond branch 173, the fancions of s 207 and 29
which will be subsequenily explained.  The firt branch g3 for ore et porion 231 of he end pse
 teminates at & pair of lps 174 which engage the an- ~~FIGURE § is a view, parly in ectlon, o he open
nulr reces 151 of the aitaching lange 1308, The inner  ¢nd of the ahell 11, The Mid inlet 145, Y porton of e

Mo beck e

e porion partaly mn..

cion, th dipoiion of the
o A of the ununhml

lp ' mads o protrude s o han he ovir lp 21
order o ars lckag thraroud 1o ot 47 a
m o s mld cvty 1 il b cpaod Sobsaquently, 60 193
has a hollow recessed portion 17

Hange 130 are Show, o e the uie w140 i
nh:mm Which s morscearyshown n FI0. 8. The bol. - Lutf 20, PN 4 45 ot ol A
cessed portion 178 is sealed by means of @ se: round the inner periphery of the attaching portion inr

i
Vi 176, whih i hld n. osion by 5 ap ring 177 fango 1308, the snnclar rsess 15 snd cavy i form-
The il comsed by » hich are 09 o e e
i oo in e e snd ol artaces of
Th senling ring 176. The snap rng 177 i beld n poi-
Lion by o pair of ovte shoulders 1794 and mner shou-
ders 1795,

“The core 13 includes outer and inner walls 180 and

be

end of the core 13,

181, similarly to those descr respect to the shell. s

Th o vl 191 s o 102 exiendng rdaly ou e fane 250 wing -G hte mourin 1ot 391
Mty therefrom. The ribs 18 are Musced as pusl:  oxtnding threirough. Th ot 261 i adapted

e aner o el However, i 1 b ceive the end plate 220, Four end flange attachi
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9 10
rough the end flange slot 251, and  that the time intervals given may be varied wk
S o s e e 290y e 0 ﬁms:
250 also has four stand-oll
i s wlzed 0 atach F

let passage i given 5o that the invention may be more casily under-
27, oulet pussa stood and practi s already been i
use o the terms high pressure steam, Iow pressure stea

when the end plate 22 et i the =g
st 251

ot the i o 5
extends through the sperture
o B 20 o 135 are atached ogeher by
ot and it sombinatons (not s, any
Sonventionn shaching mckhod my B¢ wiked Ty A
alternativ 0
‘An end View of the strpper ring 1 .

The vt comecing pasuge 170, ok branch opning
172, and second branch opening 173 are shown by doited
e P porpoam. o€ s, ot Loes i
the pair of lips 174 are omit st connecting pas- 95 :

Tecesed porion 175, Each of the ataching lug 127 hay
ol 263 exeding therethrough, Uroush which bl
ach the stripper ring 12

1 e tlde it stsmbly

5 S paie The moW awmbly 10 romine

b open for spproximaiely vo i onc bl econdy dring

ibs 156 in the i ime the cup srper im 101 e the molld cop

scmbly 80, 100 from th siipper fing 12, The cup falls tway from

290 s down, which the mold asembly 10 0 1 1 ety of remiy,

o FIG, 4, and 40 moi ssembly 10 then coes two and one-balf seconds.
onnected, The after opel

pens A the tim the mold sssembly 10 close, the cooking

Tho i pas s et v 50 ot the cooking stcam

by means  space 221, The high and low pressure steam and cooling

The slde platc 45 Wler cxhaust valve 52 1 lso open, Inuring & rapid flow

Sembly 80 has il of ibs 296 which engage sl (not ** of high presure team through he shell 11 and core 13
shown) In the' e plae holdes 295 Spacer s bafle sy, In the middis o the fourth tim it
are_positioned between the slide plate one-half seconds after the mold assemi

provide caviy venting during molding. The 10 opens, he high pressurs sieam Valve closes, trminat.

s prospndsd eacs 30 though the pre. * pinicd ot wih fepect o

anied bend idway throuth e il time interval, the cooking

e iming equence followed - seam the high and low pressurc

the it oam S Coting watr b i 55 cls, o he

Iow resre ‘e inet Valve 34 open. Low prosre

hich may be saturated sicam at 4 pressure of 25

s then appled 10 the seipper ring 12, core 13 and
\mu

of the sixth time interval, the bead blow
i e T o 3 0 o Sadiioo 18 ek v 4 oy veing copomed s 2 e bk



8,225,120

11
low back passage 8410 clear the bead passage 85 for the
spanded

injection of p 90 into the

12
pcture dimeter of cightoen-thousandins of an iah for
of

- 10
upper 15
cads 90 into the cavity 200, The v v 38
lowwack vaie 0 - apered
pasage 85 of beads which remain
herein e the mold iy 300 was . 1f th bend auied oy ndiret bead heaing curing mokding of cups
= of e

and and clog the paskage, 50 tha the subsequent bead
posiblc.

o have
e, g coking o, and
iz erotor ey

o podice oioc

‘mold assembly 10 in the

uring the_thirteenth time interval, the low
valve 34 closes, ‘moid cooling
sieam exhaust valve

izt
3

eyl

30 in the transfer

valugs. ration of the Appvlmu may
monitored by messuring the fempers
ine 81, A comentional thern
may bewsd for such o measrement. O
aiiing e sbove condiions ot
e tha Gparaig remperres Wi the rautor
e Bl Wi e detoes o e ohowing e e

ot v 3 open” T coolirg whler i vave 33 1ESTAS b i of o of igh prosure st
S 13, sl 11 g g | TSl ,;. th,,"k‘ X il 28, Pl
12. The bead blow back valve 40 is also opened briefly 40
imornes e e S oot iy o o
At of the ot e el e cooking PV 20 T i ;’:‘;;'",!';'g,;::z
" ‘“" ‘ temperature of the ‘when the cooling water valve cle

o tho oy ook s s el bt i o
Condensed.
“The cooling water inlet valve 32 closes at the middle of

i ke when e o s e, An 75

imum conditions have been found o vary from
day 1o day, due 1o changes in ambient conditons and (o
ihe i O the pre-panded s, The ain of the
pre-expant important consideration
o e fobed e jemperstursniusiments Vithin o
ten inge are necessary 10 compensate for changes
i the physe i of U beads which occur e
a result of storage aiter preexpuion
T’ addidon, he Sulk density of the pron

B 2 Important et upon 1, opumaey lemperaats
conditions for operation. ~The above temperaures are
especially appropriate for_ utlization with pre-expanded
beads of a bulk density of between one and ten poun
per i oot and e wmaly wiidaeory o lo ity

rhaps the simplest
ally conduc-
e porenil s applcd o the bt

o
I
1 of the ontrol crcu teminaics n one of an arry
of contact arms which ride against the belt, s0 s to pro-
jde continious clectrical circuits, Tnsulafing strips wre
sppid o th bell 1 inrruptthe coniuity of e

ical control circuits as appropriate o provide the actui-
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13
ton and dsctution of the variow e o th appar
10,the bt would

port

s, For exampl 0 FIG.

plish thi, vent passages may b pr he slide plate
the can

0 vent i e th i plte is in an ntcome:
diate positon, for example syt %
ven vilve assembly, can be o
ity can be vented throughout the molding portion of the
ycle, and cooki um applied 10 the mold cavty
throughout this tme interval. Such a modification s ead.

plished by adjustment of the programmer. In 30

i riood that it is pre-
ooking siam and caviy vening dur

malding incoopraion, s s ben deserbed erelofore,
a sigifcant improvement over the prior art s pro
by the uilization of either the application of eooking
steam 10 the mold cavity during molding or the venting
of the cavity during molding, when arcicies re to be auto-

matically molded from expandable bends.
As

a pussage with the atmosphere,
and th term appiaton of ooking scam 1o the moki
presence of cooking steam or other 45
Cavity.

method of !ormmg a cup with pre-expanded
mold cavty, the method con-

polystyrene beads in a ct

i urce, 30 85 o cause the beads (o expand
and 1l e moldcavy, and removing the formed cup
from the mold cavity

method el i 1 and icluding te sep of

ing e mold ing molding,
3, The mnbvd i ng ek
polystyrene beads "acd i o okl

a
which e 1t & ks
 consisting of the sieps of substantially
of the mold with

o

p from pre- expanded
beads in a beated cup mold defiing

Euvy conising of th sepe of subsandlly B tho
cavity of a heated cup mold with. pre-expanded beads,

™

14
expanding the pre-expanded beads within the mold cavity
by the concurrent appliation of heat (0 the molg i

oy
steps of closing a mold having first, second and third parts
i fosthr o form & mold caviy, prehenting e
mold cavity, injecting expandable beads into the cavity,

coextensively npplyml a1

i from a frst source and the mold
caviy from a second. sou he cavity
at a Tocation separale from. am applica-
tion 1o form a molded obj e cavity from the
beads, cooling the. L of the

Teltive lo he i

obiect from
the second part and thercatler removing the molded object
from the thind part.

e metiod of making a cup with proxpanded

polystyrene beads in ‘method con-

 fro
tomperaure ot by 265 il o e ol
oty irowh 8 shrlly of sprtures which e
hroush one o th caviy walssnd hav, b et o
thousandihy of an inc.

cavity, cooling
{ho mld, and removing he formed cup from e mord
iy

rthod of 7 ad il te iep of
wning e g ooty duriog o -
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