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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
soft copy of this patent for your use with a copy of the
Certificate of Correction attached to the back of Fig. 1.

The Patent Office failed to correct Column 13 line 13 by
changing the word "form" to "from'". This is a fairly obvi~-
ous type setting error, and I do not think it worthwhile to
make another request for the same correction.
Kindly acknowledge receipt of the above described document
on the enclosed carbon copy of this letter and return it to
us for our files.
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R. William Johnston
RWJ:mlb

Enclosures: 3



3,224,040

TO ALL, TOWIHOM THESE: PRESENTS: SHATN:, CONM:S

88
C?Qhﬂunpag Roy G. Bridges, of Rivera, Robert N. Aleson,
of San Fernando, Douglas B. Hutchings, of North Hollywood,
Ralph E. Whited, of Altadena, and Miron L. Dyrness, of North
Hollywood, California, assignors to Tempo Plastic Company,
Inc., of Los Angeles, California, a corporation of
California,

PRESENTED 1o THE Capmnmnils @Sﬁa"ﬁ%@ﬁ@ @ga E%ﬂaﬁ@mﬂﬁ A PETITION PRAYING FOR
THE GRANT OF LETTERS PATENT FOR AN ALLEGED NEW AND USEFUL INVENTION THE TITLE
ANID? A DESCRIPTION OF WHICH ARE CONTAINED IN THE SPECIF.CATION OF WHICH
A COPY IS HEREUNTO ANNEXED AND MADE A PART HEREOF, AND COMPLIEI WITH THE
VARIOUS REQUIREMENTS O Lx&“" IN SUCH CASES MADE AND PROVIDEID, ANID

AN

wort (= -

ss helea) UPON DUE EXAMINATION MADE THE SAID (;ld\lM}\NTS are
ADJUDGED TO BE JUSTLY ENTITLED TO A PATENT UNDER THE LAW.

Now THrrRErFoRE THESE L@itilemrs Paltemi are 1o 6RANT UNTO THIE SAID

Tempo Plastic Company, Inc., its successors

OR ASSIGNS

Bvor THE TERM or SEVENTEEN YEARS FROM THE DATE OF THIS GRANT

I(;H'l‘ TO EXCLUDE OTHERS FROM MAKING, UISING OR.SELLING THE SAIID ]N"P]N-‘
HROUGHOUT THE UNITED STATES.
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UNITED STATES PATENT OFFICE
CERTIFICATE OF CORRECTION

Patent s Noiass s s (20 : ilecembe iz 180 11065

Rowy G o Bridpes fecva |

It is hereby certified that error appears in the above numbered pat-
‘ent requiring correction and that the said Letters Patent should read as

corrected below.

Column: S nldnes S threough 41, strpike out U'Such additicnzl
length is utilized to indicate that, in the preferred embodiment
ol the apparecuseshewn dn BIE S 1 S theSfiwct and third meunting
pidtes 16 and 17.": line 635, atter "assembly" dimsert = 10 =--:
o lumasd B nes oy S ter “cppling'" read = - cpoolking =

Signed and sealed this 13th day of December 1966,
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x ¥ /
Afz"@k EDWARD J. BRENNER

testi g ik e
tiesting Offlce Commissioner of Patents

Attest
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1

3224000
L EXPANDABLE BEAD MOLDING

Contmuion ot o

invention reltes 1o an apparatus for molding

indable pla

spplcion Serial No.

Aeiis mads 1 i cxpunon of plasic beads bave
Iy some

sic beads, and is a continuation of our
61,566, fled October 10, 1960,

britincss, often being crushed during handiing or wse.
thermore the automatc mokling of & var
Jects has not been possible

ety of ob-
heretofore, such automatic or
been limited to. thi

expansion.
decreases. The pre-capanded beads e to
10p of the drum, and may be removed thersirom by a
simple overflow ou spanded beads for use in
cup mokfing are expanded 1o have a density preferably
of from one to ten pounds per cubic foot, athough densi-
ties as high as ity pounds per cubic foof are practicable.
e ap-

beads. The improved cup 5o pi ¢ fosi-
bility than cups herctofore available, while retaining oF
i ble characterisics of such
racteistics are produced. in

m malmns of i abjcts a5 wel and i 3 o be under:
the imention s generaly spplicae o the
thin s from

Siomalls molding o thin o ek ol oo
Cxpandabe plaste beads and nciades the oS 30
molded. The rein speciically

beads is not, however, to
practice
ing of such objects.
paratus for the practice of the invention con-
Id assembly, having as a first

lative to its major component 10 eject the molded ob-

H

of the invention to such materal or to the mold- o

<t from dhe asenbly,  When molding cupsor e ke
it s preferred that the core portion inclu

Proper and the sub componen, deighaied s he sipper
ring, which is detachable from the core. Allernate
Stnsturs also Suiabe fo molding cups o ibr abjecls

templated by the invent

S o 8 ot

ments ﬂm lnvny e for eads

that portion of the
e fod et di
positon with respect to.the remainder of the cay

Clmin

mold be disposed 50 as to hav
the beads.

y be more ey underiond by
eterting to the
HG

polystyrene. beads according (o
e, pmxcnx inve
52 i sde levation of the mold spparaus
of nc L s opened posiion:
JURE 2B is a side clevation of & porton of the
apparatns o FIG. ¢
JRE 3A i a sde elevation of the mold apparatus
of FIG. 1 in it closed positon;
38 s 1 side cievation of  portion of o

apparatus of FIG.
FIGURE 4 is a view, partilly in secton, of the mold
iton;

ins o
IGURS 5 is an end view, parally i seton, of the

mold shll compone
 FIURS 6 it sa 6t view of the mold core com-

PRIGURE 7 i a side clevation of an end plate which
closes the core component;
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3
FIGURE § is an end view of the steipper ring com-

4
clr of o i ol et s 44 r 45

which &

ponent; o i evndr 43 bas shown)
IGURS 9 s an end view, prtaly in seton, o e eon Tod 46, shown s extening from
sid plte which cloes he el and, e inder :
FIGUR] A cooking si

m cxust valve 80 is comeced 13
Tow prss

The programmer 5 con.
ol he opening and losing o cach o e va
apparatus, with the exception of & swing ch
587 hich i connecied 1o i oute of te vacaum. oo
to v 38 and clos when the vicom sol
“The cooking scam inet e 30 is cometed o e
a coolin

& core 13 throu tcam inlet line 60, which

i 2 comecs rough s end i o0 homn e 71, 30)
to the interor of i ing s 1

3, ccapestheretrom through

Wha\ actuated by the cont

compre iccively appled to one o he atber
o e come e 28,36 1 s e Srlude 31
causing the piston (o mo'e.

e pision Tod 22 and th the i mounting plse 17

toward or away from the first mounting plate 15, 1s is
i s

ropiate.
The first and fourth mounting plates 15 and 20 arc

w©
then being movable with. respect therlo 0 s f0 provide
for the moving of the and sippe in 12 sway

i cylinder control valve 42
hich i ssocited with " hcond eyt 45, The
compressed the second air_cylinder_control
Valve 42 is supplicd to the second air cylinder 43 through 7¢

(g et ek g pokyens voat 11T
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5
o precapanded boads o ot et s oo as e and ltd omponets i i oed posion, The
—

beads wed e expandabe, A air line mold assembly 10 is closed as a result of the actuation
connecied ai one £nd 10 8 souto of compreswed aif 93, ofthe st air clinder 2 s 85 {0 cxend the pson 1
Catcnds hrough the bin 90 inio 1he preSxpanded bead 22 th direcion of he At mouning plte 15. S the
inet i 5 third mounting Plate 17 moves from the fourth mouniing
FIGURE 2A is a side clevation of the mold assembly ~ plale 20 under the influenco of the pision rod 22, the
10 in its opened position. A molded cup 1¢ 6

in'postion i he srpper sing 1. A cp sepper arm 101
s illustrated as i contact with the cup.

aion, he stciper arm 101 ke he

o the mold assembly 10 reaching its opened position

2 o ko e 100 from e Avpper s 2. The

connected (o a siripper finkage 102

arm sup and arm 104 pivotally con-
ted o an arm support 107. The

supports 106 and 107 are atiached, respectively, 1o the ion

second and third mounting plates 16 and 17, by means , under the influence of the piston rod 22, unil

of bolts 108, i ‘mounting plate 16 contacis 1
arm 110 has  pivotal connection 111 with  0p pads 124 and 125. The movement of the sccond

the third mounting plate 7. The latching arm 110 fer- __ and third mounting lates 18 and 16 s thereby terminated,

minates at one end thereof i o in 25 and the mold asembly 10 i s closed post

113 cxtends outwardly from the mounting pte FIGURE 3B illustrates the disposition of the portions

16, jatching arm 110 has a fatching groove 114 of tbe mold assembly shown in FIG. 2B when the mold

adjacent the ‘and o camming surface 115 at the  assembly Stop pad 121 has been partially

opposite end thereof. A cam a « broken inting plate 17, in

‘s has the third
order to-more cearly il the sutare. e il

H
z
8

. 28),
i fange 130 of the shell 1 i connected by means of 50 JPosiced 1 ich in order o insue long mold
g g 154! U e 11 e 7 meansof 50 130 efray of a nirdacs i ek of 70 Rackwel
i mouniing plate it ssemblios (nok shown), < AT example of sl 4 s isthe el Known Sun-
Cond ‘a0 tird mounting piaes 16 and 17 have  ord Tk, 1  sppcetnnicly
in sege 135 sached hrlo hich e ;i sl i 142 orm & il it e e
ln Fl(‘. 2B, the mmm\mg of phm 15,16,17, 20 are  yeen, the inner e VLl 100, 2141 ut e sloll

tances from the fourth mounting plate 20. inlet pipe 88 is similarly attached o the positoning plaic
FIGURE 3A is an clevation of the mold asembly 10 75 87 by a cap, washer and bolt combination 154. Tt
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7 8
inc i 881 shown a beig ubsatally smallr thin A i it sipe 206 hsaded n s trsded apertrs
end y appli- “The inner core end
TR G o commaced o cch e hllow e 308 Wi
ssage 8 or both  extend through supporting

i
i
8

 ring 12 and opens o he spa
10 fnner end outer walls 180 and 181, The slots 190 in the
ibs 182 pro n

lation o provide adequate heat transfer

late 220 is atiached (© the core 13 50 s fo

‘A'seal between the end plate 220 and fluid outet pipe 206

oulet pipe aperture 222. A

e 225, having a th
226, extends through the end plate 220 and opens into the
ooking steam space 221 at an inlet sperture

cooking sleam ot pusags 28 bving 3 hraded s
ion 229, ¢

cuum connoeting pas: s outt sperins 337 et 38 o forned I s e
sage 17 inciing & hreaded poton 171 ot i cxermal okt porion 298 of 1t cnd e
ead thereol. The vacuum connecting passage 170 has s
¢

=
:
2
3
a;:
i
5

st branch 172 and & scond brameh 179, the fonctions

of which will b subsequently explained. The h
72 terminates at a_par of lips 1714 which engage

e anmular recess 151 of the atiaching fiange

The inner lip c e to protrude les far than the
fer lip, i order 1o assure leakage thercaround

0 apply vacuum to the mold cavity, as will be explained

5 hollow resised e fner periphery of

¥ shown in il ecss 158 and vy i formig shou-
ion 175 s sesled by 40 4ot 304 ace o

6 3 view of the apen end of the core 13,

“cd by 8 pir of O Ono ofth ribs 142 and the lot 19 therei are shown by

ol The e 181 hve s 288, whieh ar uilzed 0 tac the sandof s
the pasage of ud betwesn 15 1 the cor 1
b i 55 "*FIGURE 7 b am end view of the end plat 20,

For purposes o cariy, doted s niating

bottom of m m'of lips 174 are omi connecting pas-
the cup 109, “The aner corswll 81 s an ond 284, 560, 10 whih the cond maiod vt T 67
Whih has  treaded apetur 208 exiending herthrough., 75 (FIG. 1) 5 connected and & second comnecting pisae
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9 10
261, 0 which s connected e second exbaust i 78, are it for he scond mouning pate 16 fo besome un-
o by doied ine,and open o (e llow ecessed I trom e ird mouning "o 17t ey
portion 175, Each of the atiaching lugs 127 has a hole  valve is closed. Cooking stcam is applid (o the core 13

23 nding therirouth thowsh Shich o boi 136 Ly the openné o e ciokaE eam et vive 303 3
(see FIG. 2) extends to attach the strpper ring 12 10 the 5 time one and one-half seconds after the mold asscmbly

S0 e g sy 45 o 2 B2l Tho o sy 18 i
P =

Wb ime'the cop stipper am 101 frees the molded
10 Sup 100 from the siripper ring. Cup falls away
Srom the mold assembly 10 due 10 the et of v,

he mold assembly 10 then closes two and one-half sec-
onls e opeine:

he time T mold asembly 10 clows, the cooking
i xhaus vlve 50 open 10 et the s

vertical movement of the slds plate assembly 80 is such
oot normaly o s st encion 4 bt et 39
Dot lins indict he posoning of the beed pssge
when i the I and the 20Lofthe shel, 2 b beon
fm o mold vty wih pre-cxpundad  pomicd out with espect 10 F
ded Midvay through the i e nerva, the cooking
steam.

ma; 50"t

ing apptoriste harcerisicsmay b substiuted for any
d flids. »
Caincident withthe opeting of the mold asembly 10, ** o o Sighth time inteval, the side plate ssembly

bigh presars eam s Splid 0 th MmO 43 by s raed o s wpper posion,ermistin e nton
Crenng ofth Hih presare Seam v 36, The high Of eads 30 e he sy 200, The vicoum it vavg
et eam 1 SAled 1o prehest the o 1010 sub. 3 clses. Tho bead biow hack vl 40 & thn op
Stantially the temperature at which moiding iakes place, g Priely 1 clear the bead passage
Appropriate conduions Tor the high presnre st aré > main (hrsi afer he mold cavty 200 was lld. 1t the
Varsied scam at o presure of 80 paig. Al ihe ime  bead pasage 851s not cleared, the beads remaining therein
e mold asembly 10 s opened, vachu s being applied ) nd clog the passage, o tha the subscquent
(o the stippr ring 1 e opening of the vacaum _ bead inictlon nt0 the mokd will ot b poss
Snle valve 38 and the closing of he vacuum check vilve 7o The cooking siem inlet valve 30 is opened ot the middie
« igh an o and cooling vater " of he cight ime intrval to apply cooking siam 10 the
exiaust valve 52 i ko open, 2 s he cooking steam ox.  Pre-expanded beads i the mold cavity 200. The cook:
haust valve S0. ing scam exhaust valve S0 s opened brely at this time 0
“About a5l second afer the mold ascmbly 10 o veat th i in the coking sieam space 221, %0 that the

‘mences o open, which is substanialy the time iierval re- 75 cooking seam space 221 is rapidly filed with cooking
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1 12
steam. The cooki et v 30 loss ot the tr ofsbout 83 Favebet, v of 22 s,
2 S th.cleveth time i cloven seconds 100
Sl apenin of . meld ey 10t crampl
during the thisteenth time interval, 1 E
presure sicam inet valve 34 coses, and th mod cooling
steam exhaust valve 50

e rin e i high pressurs
el et vatve- 265° Fahremner:
Temperatrs during molding-_intaly 260" Fabrenbet,
rising (0 264° Fahrenheit at the time of closure of low.
Seam s
emprsure duing coolng g raridy trom o o
o 264" Faheenhei when the cooling w
et vaiv opens 1o 4 temperatie of 110" Eabsenielt
cooling water valve close.

d of the fourteenth time interval, the cook- 15
o scam bt valve 80 cloes, e emperaure of
the mold assembly 10 having. uced 10 2 tem-
0y cooking steam has cter been ex-

e intetval w1 cuoking secn-ene " The optimum conditions have been found to vary f

i ety 300 When e mld s 0 com 358l o et b bl ad st xpeion
e o cpn, i acuy s ht e cup i e It ion, th Wik ey of U o et

ring 1 when the stripper rin 12 movermer
ps, the core 13 continues (0 move. In order o pr
Vent the existence of & vacuum between the cup 100 an
the core 13, the opened cooking steam outlet $1 permits
the passage of a the cooking steam apertures 35
62 upon withdrawal of the core 13 from the cup 100,
vacuum might result which would cause the
cup 100 1o deform.  However, ity for applica-
ion of sed air 10 core apertures required by the
i iminate tion, eycle 40
e ki aprats o b it e g T poSTATITGs Uil ot oprton of e

aratus now commences a second such cycle (0 form an.  PPATats s of conventionl construction. A wide varity
> 2 of such programmers are available. Perhaps the simplst

materils. For example, alumimm or steel may be 45 ﬁilheﬂn“ﬁiﬂ‘u‘.’.’}‘ﬁ““ s applid to the bel. Each

Heretofore, it has not been possible to form cups by the
application of steam directy to pre-expanded polystyrens
‘beads in & mold cavity of only this thickness.  The con-
onal pracice basreqired nly e beod heatiog
dring melding o cus when caviy ticoeses of e
ne-quarcr. inch have Geen ilzed, and cooking
d venting have not been utilized heretofore
cessflly to vmﬂuu Gvicts automatcally Togardess of
wall thicknes
When ulising siea of the presures ivenin the for-
going description of operation, cooling water at a tempera- 75 mediate position, for example. Other systems, such as a
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13
vent assembly, can be used.Furthermore, the cavity can
b vemeq throughout the moldi

cavity
artcles are to be utomaically
dable beads.

term venting of the cavty refers

Sppropriste id wiia the mold caviy.
"What i claimed i
1. Apperats for s n molding cus from preex:
panded polystyrene beads compri 1d shell, open

diesiionof ».e mold el mod core,

core ‘and sripper ring are in the aforesaid closed

tion.
2. Apparatus as described in claim 1 and including
means for venting the mold cavity during moldin
Apps
w0
w®

@ shell 50 2 to close sa

e eyt mold Shl ol cor et g 0

20

having dimension

1 predetermined so 3 10 form  cavity

ead
with the cavity and the body

eribed in claim 3 in which the fluid
conduis open int0 the outer face of the core outer wall
by means of apertures of diamelers between fen and thirly
thousandihs of en inch.

tus for feeding expandable beads iflo o mold
cavity comprising a slide plate having an aperture therein,

6. In 4 shel
mold cavity for molding exp
having 4 chamber formed

mipising of a pl
g uid condots iending ihrouth a..z of said chambers.
i opning it e mold iy, and means for i

o Sid condus 4 2 15 s he el
g Tuid o the o caviy durin making
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