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NV 0 9 2006 " IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS
MiCHARL W DOBRING EASTERN DIVISION

ERK, U.5. DISTRiCT COURT

DIGITAL INNOVATIONS LLC,, )
An [llinois Limited Liability Company, ) C 6 4 2 8
)
M\
Plaintiff, ) CIVIL ACTION NO.:
}
v, ) COMPLAINT
)
SORENSEN RESEARCH & JODGE MORRN
DEVELOPMENT TRUST, @ JALDEL
) £
Defendant ) MAG\STRME JUDG

COMPLAINT FOR DECLARATORY RELIEF

Plaintiff, DIGITAL INNOVATIONS LLC. (hercinafter referred to as “Plaintiff™), for its
Complaint against Defendant SORENSEN RESEARCH & DEVELOPMENT TRUST
(hereinafter referred to as "Defendant"), alleges as follows:

i This is an action for Declaratory Judgment and other relief brought under the
Federal Declaratory Judgment Act, 28 U.S.C. §§ 2201-02.

2. Plaintiff, Digital Innovations LLC, is a limited liability company organized and
existing under the laws of the State of Illinois, having a principal place of business at 3436 N.
Kennicott, Suite 200, Arlington Heights, IL 60004,

3. Upon information and belief, Defendant Sorensen is a trust entity organized,
administered, and cxisting under the laws of California, having a principal place of business at
14431 Bellvista Drive, Rancho Santa Fe, California 92067. On information and belief, Sorensen
is in the business of acquiring and holding patents, including those purportedly covering

inventions of Mr. Jens O. Sorcnsen, and seeking licenses for such patents,
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4, This Court has jurisdiction over the subject matter of this action on the following
grounds:

(a) 28 U.5.C. § 1331, this being a civil action arising under the laws of the United

States, namely, the Federal Patent Act, as provided for by 35 U.S.C. § 100, et.
seq.;

(b) 28 U.8.C. § 1337(a), this being a civil action arising under an Act of Congress

regulating commerce and protecting trade and commerce;

(c) 28 U.S.C. § 1338(a), this being a civil action arising under an Act of Congress

relating to alleged patent rights; and

(d) 28 U.S.C. § 1332, this being a civil action between citizens of different states in

which the amount in controversy exceeds scventy-five thousand dollars
($75,000.00) exclusive of interest and costs.

5. This Court may declare the rights and other legal relations of the parties in this
case under 28 U.S.C. § 2201, and Rule 57, Fed.R.Civ.P., because an actual and justiciable
controversy exists concerning the rights of, and lcgal relations between, Plaintiff and Defendant.

6. This Court has personal jurisdiction over Defendant consistent with the principles
underlying the U.S. Constitution and Illinois Statutes, 735 [L.CS §5/2-209, because, among other
things, any injury caused to Plaintiff occurred in the State of Illinois as a result of Defendant's
actions within the State of Illinois and this District. Sorensen sent letters to this State and District
threatening Plaintiff with possible litigation and thus creating a reasonable apprehension of suit
by Sorensen against Plaintifl. Additionally, upon information and belief, Defendant is
transacting business in this State and District, including its business of seeking patent licenses

from Plaintiff and possibly others.

7. Venue is proper in this Court under the provisions of 28 U.8.C. §§ 1391 and/or
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1400 because, among other things, (a) this is an action arising out of allegations of patent
infringement, (b} Plaintiff is in this District, (c) a substantial part of the events giving rise to
Plaintiff's claims oceurred in this District, and (d) on information and belief, Defendant is
subject to personal jurisdiction in this District.

8. Defendant Sorensen has alleped (hat it owns rights in U.5. Patent No. 4,935,184,
entitled "Stabilized Injection Molding When Using a Common Mold Part With Scparatc
Complementary Mold Parts" and issued on June 19, 1990 (hereinafter referred 1o as "the ‘184
patent™. A copy of the '184 patent is attached hereto as Exhibit 1.

9. In a letter dated April 29, 2005 (hereinafter referred to as "the April 29 letter”),
Defendant Sorensen, through ils attorney, J. Michael Kaler, alleged that Plaintif("s “CLEAN
DR—SCREEN CLEANER product (hereinafter referred to as "the Accused Product") includes a
plastic housing that is "substantially likely to be fabricated utilizing a process that infringes” the
‘184 patent.

10. In the April 29 letter, Sorensen also stated that it “is prepared to discuss
reasonable terms for a license that would allow DIGITAL INNOVATIONS to continue 10
practice the ‘184 process in the manufacture of its products.” Sorensen later stated that it "is
prepared to withdraw the assertion of infringement with respect to any product for which we are
provided sufficient proof demonstrating that the process actually used to make the product does
not infringe the' 184 patent.” In particular, in order that it may withdraw its assertion of
infringement, Sorensen requested that Plaintiff respond to the following questions with respect to

the Accused Process:

“].  Was each plastic component of cach housing molded in a different and distingct
injection-molding machine?

2. Was the first molded plastic component manually moved between the diffcrent
molding machines by hand?
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3. Were no two plastic components of the plastic housing fabricated with any shared

meold part?”

11.  Sorensen indicated in the April 29 letter that “|i]f DIGITAL INNOVATIONS
asserts that any Accused Product is not made with two mold cavities sharing onc common mold
part,” or if Plaintiff provides a "yes" response 1o each of the above-quoted questions, this would
indicate that the Accused Product is not made by a process that infringes the ‘184 patent. On
July 13, 2005, Sorensen’s attorney sent a further letter to Plaintiff, reiterating its assertion of
infringement and again offering a license under the *184 patent.

12. On or about August 9, 2005, after a diligent and reasonable investigation into
Sorensen's allegations, Plaintiff responded to Sorensen via letter written by its counsel
(hereinafter referred to as "the August 9 letler") stating Plaintiff respectfully declines the offer of
a license and that Digital is not infringing the ‘184 patent, nor importing products made in
accordance with the methods claimed in the ‘184 patent. Additionally, Plaintiff answered “yes”
10 the three posed questions,

13.  The Accused Product does not inlringe the' 184 patent because, infer alia, the
plastic components (hereof are molded in different and wholly distinct injection-molding
machines without using molds with shared mold parts, and the components are manually moved
between the different molding machines during manufacture.

14.  In view of Plaintiff’s non-infringement of the '184 patent, Plaintiff indicated in the
August 9 letter that Sorensen did not have a reasonable basis to further pursue its infringement

claim.
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15. By letter dated August 17, 2005, Sorcnsen’s attorncy indicated that it would not
withdraw its asscrtions of infringement of the '184 patent based on the information provided in
the August 9 letter, instcad demanding "conclusively legally admissible evidence™ of non-
infringement and demanding that an officer of Plaintiff sign a declaration prepared by Sorensen
with “absolutely no changes” to the text of the Declaration.

16.  Plaintiff responded through its attorney in a letter dated August 24, 2003, thal the
request for the Declaration was highly unusual and inappropriate, particularly where Sorensen
had failed to provide any proof whatsoever ol its unsubstantiated charges of infringement.

17. In a letter dated Augnst 26, 2005, Sorensen’s attorney again insisted on the signed
Declaration and threatened infringement.

18.  Plaintilf, through its attorney, agam replicd by letter to Sorensen, reitcrating its
posilion and pointing out Sorensen’s lack of foundation for its claim.

19. In a letter dated November 4, 2005, Sorensen’s allorney continued to assert
Sorensen’s claim of infringement under the “184 patent and gave Digital a deadline of December
7, 2005, 10 submil the Declaration, otherwise it would “proceed to nitiate legal proceedings for
patent infringement without further notice.”

20. At no time did Sorensen provide any cvidence to PlainlifT showing that Plaintiff
infringed the 184 patent.

21.  The Accused Product does not infringe any valid and enforceable rights of
Sorensen in the © 184 patent.

22 There is an actual, substantial, and justiciable controversy between Plaintiff and
Defendant of sufficient immediacy and rcality to warrant the rendering of a declaratory judgment

by this Court. Defendant Sorensen has made a clear threat against Plaintiff’s business sufficient
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to create in Plaintiff a reasonable apprehension of suit by Sorensen concerning its alleged patent

rights. Plaintiff is entitled to a judgment declaring its rights as requested herein.

COUNT1

DECLARATORY JUDGMENT REGARDING ALLEGATIONS OF PATENT
INFRINGEMENT

23, Plaintiff’ incorporates by reference paragraphs 1 through 21 above as if set forth
fully herein.

24.  There is an aclual, substantial, and justiciable controversy between Plaintiff and
Defendant Sorcnsen concerning Sorensen's allegations that Plaintiff has infringed the' 184 patent.

25, On information and belief, the Accused Product does not infringe the' 184 patent,
as alleged by Sorensen.

26.  Plaintiff is entilled to a judgment declaring that the Accused Product does not
infringe the' 184 patent.

27.  Plainti{T is entitled to a judgment declaring that any and all making, using, sclling,
offering for sale, and/or importing into the United States the Accused Product is and has been
lawful, and otherwise declaring thal Plaintiff has not infringed whatever rights, if any, that
Defendant Sorensen may hold in the' 184 patent.

28.  As a direct and proximate result of Sorensen's allegations of patent infringement,
Plaintiff is suffering irreparable injury to its reputation and goodwill in an amount that cannot

presently be ascertained and cannot be compensated adequately by monetary relief alone.

WHEREFORE, Plaintiff Digital Innovations LLC, prays that this Court cnter judgment:
(2) Declaring that Plaintiff has not infringed any purported patent rights of Sorensen

in the' 184 patent, or otherwise violated any provision of the patent laws of the
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(b)

(c)

(d)
(¢)
6

United States, in connection with the Accused Product or any other product made,
used, imported, sold and/or offered for sale by Plaintiff.

Permanently cnjoining Sorensen, its successors, assigns, and any other related
persons and/or entities from asserting the' 184 patent against Plaintiff in
connection with the Accused Product or any other product made, used, imported,
sold and/or offered for sale by Plaintiff.

Finding in favor of Plaintiff and declaring this case to be exceptional pursuant to
35U.8.C. § 285;

Awarding Plaintiff, its attorncys’ fees and other costs and expenses;

Awarding interest to Plaintiff to the extent permitted by law; and

Awarding to Plaintiff such further relief as the Court deems just and proper.

PLAINTIFF HEREBY DEMANDS A TRIAL BY JURY ON ALL ISSUES 50 TRIABLE.

This 9™ day of November, 2005.

aies A. La
Martin L. Stern
Gretchen M. Hosty
MICHAEL BEST & FRIEDRICH LLI
401 North Michigan Avenue, Suite 1900
Chicago, IL 60611
(312) 222-0800 (telephone)
(312) 222-0818 (facsimile)

ATTORNEYS FOR PLAINTIFF,
DIGITAL INNOVATIONS LLC
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United States Patent s ft] Patent Number: . 4,935,184
Sorensen {45} Date of Patent:  Jun, 19, 1990
{54] STABILIZED INJECTION MOLDING WHEN
USING A COMMON MOLD PART WITH OTHER PUBLICATIONS
SEPARATE COMPLIMENTARY MOLL Promat 100-100/100, Nestal.
FARTS Primary Examiner—Jill L. Heltbrink
(73] Inventor J eny O. Sorensen, Rancho Santa Fe,  Atiornep Agent, or Firm—Edward W. Callan
Calif, (571 ABSTRACT
[73] Assignce: Primtec, Rancho Santa Fe, Calif, A process for injection molding plastic producis having
[21] Appl Mo.: 386,012 8 vlosed end ond an open end with laminated walls
i . terminating in & rim at the open end. A first common
[22] Filed: Jul, 27, 1989 wiold purt iy combined with u st complementery mold
part to assemble a first mold cavity in which the first
Related U.8. Application Data plastic material is injected until it reaches the portion of
[63] Continuation of Ser. No. 152,670, Feb. 5, 1988, aban-  the first mold cavity that defines the rim of the praduct.
doned. Paortions of the first complementary mold part contact

portions of the first common mold part to rigidly secure

[51] Imt, CLY B29 45/16 - P J N
[52] Us.a 264/246; 264,255,  the mold parts in position in relation to each other in
264/328.8; 425/129,1 order to impeds movement of the mold parts in relation
[58] Field of Search ......... 264/245, 246, 254, 328.1, 0 ¢ach other during injection of a first plastic material
264/328.8, 328.11, 328.12: 4357127, 129.1, 130 into the first mold cavity., The first plastic material is
' ' ! ’ ' shaped such that when it is contained after solldification
[56} References Cited in a second mold cavity it provides one or more stabiliz-

ing regions that rigidly secure the first common maold

U.S. PATENT DOCUMENTS P ?
part in position in relation to the segond complementary

3,343,338 1271970 COOpET rnmssmsisinie o, 264040 mold part in order to Impede movement of such mold
};g;'ﬁg :;:3;2 fg:;mn“ g;ﬁ;g parts in relation to esch other diring the injection of a
QIELITS 471083 Sotansen .o Taeqsiagg  second plastic material into the second mold cavity, A

4,422,995 1271983 Schad ... . 42571291  %econd plastic material having differsnt charactestics
4459236 7/1984 Zicgler ... s 2687242 than the first plastic matertal is mjected wntil it reaches
4508676 471985 Soremsen ..o 26473288 the portion of the second mold cavity that defines the
rim of the product to form a laminated wall,
FOREIGN PATENT DOCUMENTS crRep tumingicd w
17577 171972 Austrelia | 10 Claimy, 5 Drawing Sheets
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STABILIZED INJECTION MOLDING WHEN
USING A COMMON MOLD PART WITH
SEPARATE COMPLIMENTARY MOLD PARTS

‘This is a continvation of co-pending application Ser.
Ma. 07/152,670 Aled on Feb. 5, 1988 now sbandoned.

BACKGROUND OF THE INVENTION

The present favention geocrally pertaing to injection
molding of plastic products and is particularly directed
to stabilizing the dimensions of mold cavities during the
injection steps when using a common mald pare and at
lesst two complemsutay woll parts Lo asscuble seps-

o

rate mold cavities for receiving sepacate injections of 15

plastic materials to produce a thin-walled, hollow plas-
tic product.

The use of a common mold part with at least two
complementary mold parts to provide separate mold
cavities for receiving separate injections of plastic mate-
rials for producing a hollow plastic prodect is known.

- In one known prior att method of eyelic injection mold-

ing & hollow piastic product, a first mold cavity is de-
fined by a first common mold part and a first comple-
memtary maold part; and a second mold cavity is defined
by the first common mold part and a second comple-
mentary mold part. The method inchudes the steps of:

(a) embining the first common mold part with the
first complementary mold part to assemble the first
mold cavity;

(W) mjecting a first plastic material into the first mold
cavity;

(c) solidifving the injected first plastic material to
form a first plastic material component;

(d) combining the first common mold part with the
second complementary mold part to assemble the sec-
ond mold cavity with the first plastic material compo-
nent attached to the first common moid part so that
when the second mold cavity is assembled the first
plastic material component is contained within the sec-
ond moid cavity;

(7) injecting a second plastic material into the second
moeld cavity while the first plagtic material component is
contaied thereln; and

() solidifying the injected second plastic material so
as to form a second plastic material component that
fuses with the first plastic material component to pro-
duce = hollow plastic product.

It also is known to expend upon this method by fur-
ther using a third mold cavity defined by a second com-
mon okl part and the first complementary mold part,
and a fourth mwld.cavity defined by the second com-
mon mold part and the sccomd complementary mold
part, The method further includes the steps of:

(h)} during step (d), combining the second common
mold part with the first complementary mold part to
assembile the third mold cavity;

(i) during step (¢}, injecting a third plastic material
into the third mold cavily; ‘ )

(j} during step (f), solidifying the injected third plastic
material to form a third plastic material eompotent;

(k) during step (a), combining the second common
mgld part with the second complementary mold part to
assamble the fourth mold cavity with the third plastic
material attached to the second common moid part so
that when the fourth mold cavity is assembled the third
plastic material {8 contained within the fourth mold

caviry;

20
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{1) during step (b), injecting the fourth plastic materinl
into the fourth mold cavity while the selidifted third
plastic material is contained therein; and

(m) during step (), solidifying the injected fourth
plastic material so as to form a fourth plastic material
component that fuses with the third plastic material 1o
produce a second said hollow plastic product.

This method has been used for prodiucing hollow
plestic products baving composite walls of separately
injected plastic materials. In performing $uch method,
the first plastic matcrial is mjected until it reaches the
parting Hne between the first common mold part and
the Arst complomentary mold part; the second plasiic
marierial iv injecled vntil it reaches the parting line be-
tween the first common mold part and the second com-
plementary mold part; the third plastic material is in-
Jjected until it reaches the parting line batween the sec-
ond common mold part and the first complementary
mald part; and the fourth plastic material is injected
until it reaches the parting line between the second
common mold part and the second complementary
mold part. .

Typically, all four plastic materials are the same.

SUMMARY OF THE INVENTION

The present invention provides a method and appara-
tus for injecting molding hollow, thin-walled plastic
products, having a closed end and an open end with
{aminated walls terminating in a rim at the open end,
where relative movement between the common mold
part and the complementary mold parts is impeded
during injection of the plastic maverials,

According to the present lnvention, the first and
sccond plastic materialy have different characteristics,
and in the injection molding method described above,
the step of solidifving the injectod first plastic material
to form the first plastic material component (step (c))
includes the step of

{g) shaping the firn plastic material component such
that when the first plastic material component is so
containsd in the second mold cavity the first plastic
material component provides one or more stabilizing
regions that rigidly secure the first common mald part
in position in relation to the second compiementary
mold part in order to impede movement of the first
ecommon mold part in relation to the second comple-
mentary mold part during the injection of the second
plastic material into the second mald cavity, to thersby
produce a thin-walled plastie product having controlled
dimension in that the wall-thickness dimensiona of the

-secemd mold cavity are stabilized by the stabilizing

regions.

The step of injecting the first plastic material into the
first mold cavity (step (b)) includes the step of

{h) injecting the first plastic material until it reaches
the portion of the fit mold cavity that defines the rim
of the product; and

the step of injecting the second plestic material into
the second meold cavity (step () includes the step of

{1} injecting the second plastic material until it reaches
the portion of the second mold cavity that defines the
rim of the product.

When the method of the present invention utilizeg
twa common mold cavities, such as described above,
the step of solidifying the injected third plastic material
to form the third plastic material component (step (j))
includes the step of shaping the third plastic material
component such that when the third plastic material
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component is o contained in the fourth mold cavity ehe
salidified third plastic material provides one or more
stabilizing regions that rigidly secure the second com-
mon mold part in position in relation to the second
complementary mold part in order to impeds move-
ment of the second common mold part in relation to the
second complementary mold part during the injection
of the fourth plastic material into the fourth mold cav-
ity, to thereby produce a second thin-walled plastic
product having controlled dimensions.

The methed of the present invention may also be ussd
for molding a product having a side wall including an
approximotely longltudinad strip that may ba transpar-
ent to provide a transparent window in the side wall,
This fenture is particnlarly advantageous when it is
destred to provide a longitudinal window in the side
wall in order to moritor the level of a substance, such as
a fluid, containgd in the plastio product. In ong embodi-
ment, the first plastic materlal component is shaped 0
provide at least one stabilizing region that ig transverse
to & parting linc between the first common mold part
and the first complementary mold part, whereby the
longitudinal strip is defined by the transverse stabilizing
region. A transparent window is provided in the side
wall by injecting a transparent first plastic: material into
the first mold cavity. A nontranzparent second plastic
material is injectad inte the second mold cavity to pro-
vide  nontransparent background for printing in the
remainder of the side wall. In an alternative cmbodi-
ment, the first plastic maictial component is shaped
such that when the first plastic material component is
containad in the second mold cavity, the second mold
cavity defines at least one unfilled cavity region that is
transverse to a parting line between the first common
mold part and the second complementary meold par,
whereby the longitodinal strip is defined by the unfilled
tranzverse cavity region, In this embodiment, a trans-
parent window is provided in the side wall by injecting
a transparent second plastc material into the second
mold cavity; and a nontransparent first plastic material
is injected into the first mold cavity to provide & non-
transparent backgroond for printing in the remainder of
the side wall.

In auather aspect of the method of the present inven-
tion, the step of shaping the first plastic material compo-
nent (step (g)) may further inelude the step of providing
a first complementary mold part that iy dimensioned in
relation to the first comrmon mold part such that when
combined with the first common maold part to assemble
the first mold cavity, portions of the first complemen-
tary mold part contact portlons of the first common
meld part to rigidly securc the first common mold part
in position in relation to the first complementary mold
part in order to impede movement of the first common
moeld patt in ralation to the first complementary mold
part during the injection of the first plastic material into
the first mold cavity.

3

35

40

The present invention further provides apparatus for

performing the method of the present inveation and
hollow, thin-walled plastic products melded according
to the method of the present invention.

Additional featurss of the present invention are de-
sarlbed in relation to the deseription of the preferred
embodiments.

BRIEF DESCRIPTION OF THE DRAWING

FIGS. 1A and 1B arc sectional views illustrating a
first mold cavity assembled by combining a first com-

&0

6%

4

tmon mold part with a first complementary mold part.
FIG. 1A is a top sectional view taken along lines A—A
in F13. 1B; end FIG. 1B is a side seotional view taken
along lines B—B in FIG. 1A, FIGS. 1A and 1B further
show the first plastic material injected into the first
mold cavity.

FIGS. 24 and 1B arc secrlonal views illustrating a
sapond mold cavity assembled by combining the first
common mold pare of FIGS. 1A and 1B with a second
complementary mold part. FIG. 2A is 8 top sectional
view taken along lines A—aA in FIG. 2B; and FIG. 2B
it.a slde sactional view taken along lines B—B in FIG.
2A. FIGS, 2A und 2B further show the first plastic
material component contrined in the second mold cav-
Ity and the sacond plastic malerial injected into the
second mold cavity.

FI38. A through 30 illustrate a series of sieps in the
performance of a preferred embodiment of the method
of the present invention.

F13. 4 ustrates & first plastic material component
formed in an alternative embodiment of the method of
the present invention.

FIG, 8 iy g sectlonal view illusirating s second mold
cavity containing the first plastic material component of
FIG. 4, FICh 5 also ja 2 sectional view illustrating &
product molded according to such alternative embodi-
ment of the methad of the present invention.

FIG. & Mustrates a first plastic material component
formed in & further altemative embodiment of the
method of the present invention.

FIG. 7 Is a sectional view illustrating a second mold
eavity containing the first plastic material componenat of
FI(G. 6. FIG. 7 also provides a sectional view of & prod-
ect molded according to such further alternative em-
bodiment of the methed of the present invention.

DESCRIFTION OF THE PREFERRED
EMBODIMENTS

Referring to FIGS. 1A and 18 the apparatus of a
preferred embodiment of the present invention includes
a first common mold part 10 and first complementary
mold part 12, The frst common mold part 10 5 com-
bined with the first complementary mold part 12 to
assemble a first mold cavity 14, The first complemen-
tary mold part 12 is dimensioned in relation to the first
common mold part 10 such that when 30 combined with
the first cormmon mold part 10 to assemble the first mold
cavity 14, portions 16 of the first complementary mold
part 12 coniact portions 18 of the first common mold
part 10 to rigidly secure the first common mold part 10
in position in relation to-the first complementary moid
part 12 in order to impede movement of the first com-
mem mold part 10 in relation to the first complementary
mold part 12 during Injection of the first plastic material
20 into the first mold cavity 14, The first plostic material
20 i5 injectead into the mold cavity 14 through 2 gate 12
and a runner 24 in the first complementary mold part
12

The injected first plastic material 20 is solidified to
form a first plastic material component 20 by cooling
the injected first plastic matarial in the first mold cavity
14, whereby the first plastic material component 20 is
shaped in accordance with the dimensions of the first
mold cavity 14, In an ahiernative embodiment, the first
piastic material component may be further shaped fol-
lowing removal of the first complementary mold part
12,
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Referring to FIGS. 2A and 2B the apparatus of 4
preferred embodiment of the present invention inchides
a second complementary mold part 26. The first com-
mon mold part 10 is combined with the zecond comple-
mentary mold part 26 to assemble a second mold cavity
28 with the first plastic materizl component 20 attached
to the firgt common mold part 10, so that when the
second mold cavity 2% is assembled, the frst plastic
materisl componsnt 20 i contained within the second
mold cavity 28.

The first plastic material companent 241 is shaped such
that whan tha firet plactic moterial component 10 1% co
contained in the second mold cavity 28 the irst plastic
material componsnt 20 pravides one or mors stabilizing
regions 30 thot rigidly seoure the first crmmon mnfd
part 10 in position in relation to the second complemen-
tary mold part 26 in order to impede movement of the
first common mold part 10 in relation to the second
complementary mold part 26 during the insertion of a
gsecond plastic material 32 into the second mold cavity
28,

The second plastic materinl 32 is infected into the
secotd mold cavity 28 through a gate 34 and a runner
35 in the second complementary mold part 26 while the
first plastic material component 20 iz containad in the
second mold cavity 28,

The injeeted second plastic material 32 is solidified by
cooling in the second mold cavity 28 so as to form o
second plestic material component 32 that fuses with
the first plastic material component 20 to produce thin-
walled hollow plastic product 38 having controlled
dimenaiong.

A prefarred embodiment of a method of oyelic injec-
tion molding of hollow, thin-walled plastic products
according to the present Invention, utilizing two com-
maon mold parts and two complementary mold parts to
provide four mold cavities Is deseribed with reference
to FIGS. 3A through 3D,

Referring to FIG. 34, a second common mold part
44 is combined with the ﬁrst complementary mold part
12 to assemble 2 third mold cavity 42; while at the same
time the fimt common mold part 10 is combined with
the second complementary mold part 26 to aszemble a
second mold cavity 28, with the first plastic material
component 18 attached to the first common meld part
10, so that when the second mold cavity 28 is assem-
bied, the first plastic material component 24 is contained
within the second mold cavity 28. The formation of the
first plagtie material component 20 is discussed above in
relation to FIGS. 1A and 1B.

A third piastic material 44, which may be the same ag
the first plaste material 20, is injected into the third
mold cavity 42 through the gate 22 and the runner
system 24 contained in the first complementary mold
part 12; while at the same time, the second plastic mate-
rial 32 is injected mto the second mold cavity 28
through the gate 34 and a runncr system 36 contained in
the second complementary mold part 26.

The injected third plastic material 44 iy solidified by
cooling in the third meold cavity 42 to form a third plas-
ti¢ material component 44; while at the same time the
injected second plastic material 32 is solidified by cool-
ing in the second mold cavity 28 so as to form the sce-
ond plazstic material component 28 that fuses with the
first plastic material component 20 to produce the hol-
low, thin-walled plastic product 38,

Referring to FIG. 3B, the first cominon mold part 10
and the sccond common mold part 40 are separated
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from the second complementary mold part 26 and the
first complementary mold part 12 respectively; and the
molded hollow, thin-walled plastic product 38 is
gjected from first common mold part 1, while the third
plastic material component 44 is retained on the third
common mold part 4. The positions of the first com-
mon maold part 10-and the second common mold part 40

_are then interchanged from those shown in FIG. 3B to

thase shown in FIG, 3C. ‘

Referring to FIG. 3C, the first common mold part 10
in comhined with the first complementary mold part 12
to assemble the fitat mold aavity 14; whila ot the same
time the sacond common mold part 40 is combined with
the sceond complementary mold part 26 to assemble a
foarth mold ravity 4R, with the first plastic materin
component 44 attached to the third common meld part
40, 50 that when the fourth mold cavity 48 is assembied,
the third plastic material component 44 is contained
within the fourth mold cavity 48. The formation of the
third plastic marerial component 44 is discussed above
in relation to FIG. 3A.

The first plastic material 20, which may be the same
as the third plastic material 44, i3 injected into the first
mold cavity 14 through the gate 22 and the runner
system 24 contained in the first complementary mold
part 12; while at the same time, s fourth plastic material
50, which may be identical to the second plastic mate-
rlal 32, & injected into the fourth mold cavity 48
through the gate 34 and a runner system 36 contained in
the second complementary mold part 26.

The mjected first plastic material 20 is solidified by
cooling in the first meld cavity 14 to form apother first
plrstic material component 20; while at the same time
the injected fourth plastic material 50 is solidified by
gooling in the fourth mold cavity 48 s0 as to form the
second plastic material component 48 that fuses with
the third plastic material component 44 to produce a
second hollow, thin-walled plastic prodoct 52.

Referring to FIC, 3D, the first common meld part 10
atd the second commeon mald part 40 are separated
from the first complementary mold part 12 and the
second complementary mold part 28 respectively; and
the seeond molded hollow, thin-walled plastic product
52 iz ajected from second common mold part 40, while
the first plastic material component 20 is retained on the
first common mold part 10, The positions of the first
commeon mold part 10 and the second common mold
part 40 are then interchanged from those shown in FIG.
AD to those shown in FIG. 3A, and the cycle is re-
peated.

As described above, the {irgt plastic material compn—
nent 20 is shaped such that when the fitst plastic mate-
rial component 20 is contained in the second mold cav-
ity 28, the first plastic material component 20 provides
one or more stabilizing regions 30 that rigidly secure the
first common meold part 20 in position in relation to the
sepond complementary mold part 26 in order to impede
movement of the first common mold part 10 in relation
to the second complementary mold part 26 during in-
jeection of the second plastic material 32 into the second
mold cavity 28,

Likewise, the third plastic material component 44 is
shaped such that when the third plastic material compo-
nent 34 5 contained in the fourth mold cavity 48, the
third plastic material component 44 provides one or
more stabilizing regions that rigidly secure the second
common mold part 40 in position in relaton to the
second complementary mold part 26 in order to impede
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movement of tha zecond commmen mold part 44 in rela-
tion to the second complementary mold part 26 during
injestion of the fourth plastic material $0 into the fourth
mold cavity 48.

The method described above with reference to FIGS.
3A through 3D may be uwsed for producing hollow,
thin-walled plastic products having laminated walls of
different plastic materials. In performing such method,
the first plastic material 20 is injected unti] it reaches &
parting linc 54 between the first common mold poart 10
and the first complementary mold part 12 (FIG. 30,
and the recond plastic material 32 is injected ymtl i
reaches a parting line 56 between the first common
mnkl part 10 and the second complementary mold part
26 (FIGQ. 3A). Likewise, the third plastic material 44 is
injected untl it reaches a parting line 58 betwesn the
second common mold part 40 and the first complemen-
tary mold part (FIQL 3A); and the fourth plastic mate-
tial 50 iz injected until it reeches a parting line 60 be-
tween the seconrd common mold part 40 and the second
complementary mold part 26

Refarring to FIGS. 4 and §, the method of the present
ipvention also may be used for molding a product 62
having a side wall 64 Including at least one approxi-
mately longitadinal sirip that may be transparent to
thereby provide a transparent window in the side wall

In one embodiment, the first plastic material compo-
nent 66 B shaped to provide st least one gtabilizing
region 64 that i3 transverse to a parting line $4 (FIG.
3C) between the first common mold part 10 and the first
complementary mold part 12, whereby each longitudi-
nal strip is defined by a transverse stabilizing region 64,
The stabilizing regions 88 need not extend all the way to
the parting line 54. A transparent window is provided in
the side wall 64 by injecting a tranpparent first plastic
material inro the first mold cavity to provide the first
plastic matedal component 66, A noniransparent sec-
ond plastic material 72 is injected into the second mold
cavity 74 to provide a nontransparent beckground for
printing in the remainder of the side wall &4,

In an alternative embodiment, the first plastic mate-
rial component 66 is shaped such that when the first
plastic materfal component 6F is contained in the sccond
mold cavity 74, the sccond mold cavity 74 defines at
lanst one unfilled cavity region 72 that is tmpsverse to a
parting line 56 {FIG, 3A) between the first common
mold part 10 and the second complementary mold part
26, whereby longitodinal sirips may be provided in the
unfilled transverse cavity regions 72, The unfilled trans-
varse cavity regions 72 need not extend all the way to
the parting line 56, In this embodiment, transparent
windows are defined in the side wall 64 by injecting &
transparent second plastic material into the second mold
cavity 74 to fill the transverse cavity reglons 72. Frior
theretos, o nontransparent firet plastic materind is -
jected into the first mold cavity to form the first plastic
material compencnt 66 and thereby provide a nontrans-
parent background for printing in the remainder of the
side wall &4.

Referring to FIGS. 6 and 7, in a further preferred
cmbodiment, the first plagtic matérial component 82
that is shaped as shown in FIG. € to include a plurality
of symmetrically disposed stabilizing regions 84, which
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extend approximately longitudinally over a portion of 65

the gide wall 88 of the molded product 88, The first
plastic material component 82 is molded in a first mold
cavity in accordance with the teaching of applicant's

8

1.8, Pat. application No. 7,463, filed Jan. 26, 1987 and
in aguordance of the above description to the extent that
such description 1§ compatible with the teaching of
application Ser. No, 7,463. After the first plastic mate-
fal component 82 is formed in a first mold cavity,
which is assemblad by combining a first complementary
mold part 12 and a first comman mold part 10, the first
plastic component B2 is retained on the first common
mold part 10 while the first common meld part 10 is
combined with a second complementary mold part 26
to assemble a second mold cavity 90, as shown in FIG.
1.

Referring to FIC 7, the first plastic matedal compo-
nent 82 is shaped such that when the frst plastic mate-
rial component ¥2 is contauned in the second mold cav-
ity 9D, the first plastic material component B2 provides
one or meore sezhilizing regions $4 that rgidly secure the
first common mold part 10 in position in relation to the
second complementary mold part 26 in order to impede
movement of the first common mold part 10 in relation
to the second complamentary mold part 26 during in-
jection of the second plastic material 92 into the second
mold cavity #0.

The injected second plastic material 92 s solidified by
cooling in the second mold cavity M to form a second
plastic material component 92 that fuses with the first
plastic materisl component 8% t¢ produce the hollow,
thin-walled, plastie product 88, The side wall 86 of the
molded product 89 thos ineludes two layers of plastic
82, 92, The molded product 88 bas controlled dimen-
sions, is generally shaped as shown in FIG. 6, and hasa
lateral cross section as shewn in FIG, 7, The side wall
86 of the molded product thus includes two layers of
plastic 82, 92,

The stabilizing regions 84 have a wall thickness eqoal
to the thickness of the side well 86 and are transverse to
the parting line 54 (FIG. 3A) between the first common
mold part 10 and the second complementary mold part
26 to thereby provide longitudinal transparent windows
%4 in the side wall 86. The stabilizing regions 84 need
not axtend all the way to the parting line 6. In a pre-
ferred embodiment of this product, the other side-wall
layer 9 is nontransparent and extends threughout the
majority of the side wall 86.

The present invention may be meodified from the
embodimenis illustrated and deseribed above, The com-
men mold pariz may be cavity mold parts insread of
core mold parts, as illustrated and described herein, In
addition, injections of plastic materiai into any given
meld eavity may be made through more than one gate,
Also, injections of plastic materials may be made into
more than two mold cavities simultaneously, whereby
the number of mold cavities included in the mold may
be = multiple of the aumber of separate mold cavities
required to produce a single product. For example,
when using the method described and iliustrated herein
for producing & product compased of two plastic mate-
rial ¢omponents formed following injection of plastic
material into two scparate mold cavities, the number of
mold cavities included in the mold may be any multiple
of twao, La. 2, 4, §, eto.

The present invention also can be used to mold prod-
ucts including more than two plastic material compao-
nants formed following injection of plastic materisl into
more than two separate mold caviries. In an embaodi-
ment requiring three separate mold cavities, a third
complementary mold part is used, and the fused first
and second plastic material components are retained on
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the first common mold part when the first common
mold part is combined with the third ¢omplementary
mold part to assemble the third mold cavity, with the
fused first and second mold parts being shaped to stabi-
lize the common mold in relation to the third comple-
mentary mold part during injection of a third plastic
material into the third mold cavity.

The core-stabilization techniques described in appli-
cant's 1J.5. Pat. MNos. 4,381,275 and 4,508,676; 1.5, Pat.
Mo, 3,737,272 to Stegmuller; and in Australian Patent
Spacification 17,577/70 filed by Byles and pubished
Jan_ 20, 1971 may be used to stabilize the common mold
part in ralation to the first complementary mold part
during the injection of the first plastic material in Heu of
the techuigque described above wilh refation o FIOS.
1A and 1R.

The first and second plastic materials may be either
the satne material or different materials. It is zometimes
advantagrous to use first and second plastic materials
having different physical characteristics. For example,
the pressnt invention is ideally suited for molding 2
hollow, thin-walled plastic product in which the side
wall must provide both & moistare barrier and a gas
(such as Oxygen) barder. To mold such a product, a
plastic material having a desimble mobsturs-barrler
characteristic is selected a3 one of the injected plastic
materials; and a plastic material having a desirable gas-
barrier characteristic i selected as the other mjected
plastic matarial.

I ¢laim:

1. A method of cyclic injection molding & thin-wailed
hallaw, plastic produet baving a clased end and an open
end with laminated walls terminating in & rim at the
open end, utilizing a first mold cavity and a second
mold cavity, the first mold cavity being defined by a
first common mold part and a first complementary mold
part, and the second mold cavity being defined by the
first common mold part and a sscond complementary
mold part, the method comprising the steps of

{a) combining the fint common mold part with the
first complementary moid part to assemble the first
mold cavity:

t inj,:cting & first plastic material into the first mold
cavity:

(c) solidifying the injected first plastic material to
form a first plastic material component;

{d) combining the first common mold part with the
seoond complementsry mold part to assemble the
second mold cavity with the first plastic material
component attached to the first common mold part
50 that when the second mold cavdity is amsembled
the first plastic material component iz contained
within the second mold cavity;

(e} injecting a second plastic material having different
characteristics than the first plagtic material into
the second mold eavity while the first plastic mate-
rial component is contzined therein; and

(f) solidifying the injected second plastic material so
a4 {o foim a second plastic material component that
fuscs with the ficst plastic material component to
produce a hollow plastic product;

wherein step () comprises the step of

{g) shaping the first plastic material component such
that when the first plastic matérial component is 8¢
contained in the sseond mold cavicy the first plastic
material component provides one of more stabiliz-
ing regions that rigidly securc the frst common
mold part in position in relation to the second com-
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plementary mold part in order to impeds move-
ment of the first common mold part in relfation to
the second complementary mold part during step
(2}, to thereby produce a thin-walled plastic prod-
uct having controlled dimensions;

wherein step (b) comprises the step of

(h) injecting the first plastic material wntil it reaches
the portion of the first mold cavity that defines the
tim of the product; and

wherein step (&) comprises the step of

(i} injecting the sscond plastic material until it reaches
the portion of the second mold cavity that defines
the rim of the product.

1. A method according to claim 1 for molding a prod-
wit having a side wall including an approximately longi-
tudinal strip, wherein ‘step (g) comprises shaping the
first plastic material component to provide at least one
sajd grabllizing region that is transverse to a parting line
between the first common mold part and the first com-
plementary mold part, whereby sald longitudinal strip is
defined by gaid transverse stabilizing region.

A A methed according to claim 2,

wherein step (b) comprises injecting a said first plastic
material that 13 transparent, whereby said strip
defines A transparent window in the side wall; and

wherein step (&) comprises injecting a said second
plastic materal that is nontransparent.

4. A method aceording to clalin 1 for molding a prod-
uct kaving a side wall incleding an approximately [ongi-
tudina! strip, wherein step (g) comprises shaping the
first plastic material component such that when the first
plastic material component is contained in the second
mold cavity, the second mold cavity defines at least one
unfilled cavity region that i3 transverse to a parting line
between the fist common mold part and the second
complemeniary mold part, whereby said longitudinal
strip is defined by said unfilled transverse cavity region.

5. A method according to claim 4,

wherein step {b) comprises injecting a said first plastic
material that is nontransparent; and .

wherein step (&) comprises infecting a said second
plastic material that is transparent, wherchy said
strip defines g transparent window in the side wall.

6. A method according to claim 1, for cyclic injection
molding a plurality of thin-walted, hollow, plastic prod-
ucts, further wtilizing a third mold cavity and a fourth
mold cavity, the third mold ezvity being defined by a
second common mold part and the first complementary.
mold part, and the fourth mald cavity being defined by
the gsecond common maold part and the second comple-
mentary mold part, the method further comprising the
steps of:

(h) during step (d), combining the second common
mold part with the first complementary mold part
to assemble the third mold cavity;

(i) during step (e), injecting & third plastic material
into the third mold cavity;

(i) during step (f), solidifying the injected third plastic
material to form a third plastic material compeo-
nent;

tk) during stcp (8), combining the se¢ond common
mold part with the second complementary mold
part to assomble the fourth mold cavity with the
third plasde materiaf attached to the second com-
mon mold part so that when the fourth mold cavity
is assernbled the third plastic material is contzined
within the fourth mold cavity;
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(1) during step (b), injecting the fourth plastic material
into the fourth mold cavity while the solidifled
third plastic material is contained therein; and

(m) during step {c), solidifying the injected fourth
plastic material 5o as to form a fourth plastic matc- ¥
rial component that fuses with the third plastie
matsrial t0 produce 2 second hollow plastic prod-
ut;

wherein step (j) comprises the step of

(n) shaping the third plastic material component such
thar when the third plastie meterla] component is
so contained in the fourth meld cavity the third
plastic material component providas one or more
stabilizing regions that rigidly secure the second
gommon mold part in position in relstion to the
second complementary mald part in order to im-
pede movement of the second common mold part
in relation to the second complementary mold part
doring step (1), to thereby produce a second thin- o5
walled phstic product having controlled dimen-
sions.

7. A method acegrding to claim 6, for producing sid
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products having laminated walls,

wherein step (b) comprises the step of 25

(o) injecting the frst plastic material until it reaches
the parting line between the first common mold
part and the first complementary rhold patt;

wherein step {e) compriscs the step of

(p) injecting the second plastic material until it 30
reaches the parting line between the first common
mold part and the second complementary mokd
part; '
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wherein step (1) comprises the step of
(q) injecting the third plastic material wntil it reaches
the parting line between the tecond commaon moid
pert and the first complementary mold part; 2nd
wherein step (1) comprises the siep of
(r) Injecting the fourth plastic material until it reaches
the parting line between the second commen mold
part and the sacond complementary mald part.

8. A method according to claim 6, wherein the first
plastic material is the same as the third plastic material
and the second plastic marerial is the same as the fourth
plastic material,

9. A method according to claimt 1, wherein step ()
further comprises providing a said first complementary
mold part that is dimensioned in relation to the first
conunon mold part such that when so cambined with
the first common mold part to czsembie the first mold
cavity, portions of the first complementary mold part
contact portions of the first common meld part to rig-
idly secure the first common mold part in position in
relation to the first complementary mold part in order -
to impede movement of the first eommon mold part in
relation to the first complementzry mold part during
step (b).

10, A method according to cleim 1, further compris-
ing the step of

() between steps (¢} and (d), separating said first

common mold part with the first plastic material
component attached thereto from said {irst comple-
mentary meld part without dividing thet portion of
said first complementary mold part that defines the
rim of the product. ‘
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