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Attorneys for Plaintiff JENS ERIK SORENSEN,
as Trustee of SORENSEN RESEARCH AND
DEVELOPMENT TRUST

UNITED STATES DISTRICT COURT
FOR THE SOUTHERN DISTRICT OF CALIFORNIA

JENS ERIK SORENSEN, as Trustee of ) (bage No. .
SORENSEN RESEARCH AND ) V0531 L — AJB
DEVELOPMENT TRUST, ) COMPLAINT FOR PATENT

) INFRINGEMENT
Plaintiff
V.

REQUEST FOR JURY TRIAL

GRIZZLY INDUSTRIAL, INC,, a

CLAMP COMPANY, an Illinois
corporation; U.S. TAPE COMPANY,
INC., a Pennsylvania corporation;
WOODSTOCK INTERNATIONAL,
INC., a Washington corporation; and
DOES 1 - 100,

Defendants.
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Plaintiff JENS E. SORENSEN, as TRUSTEE OF THE SORENSEN
RESEARCH AND DEVELOPMENT TRUST (“SRDT”), for its Complaint for

Patent Infringement against Defendants alleges as follows:

THE PARTIES

1. SRDT is a California resident, and the trustee of a trust organized

according to California law, and owner of all rights to United States Patent No.
4,935,184 (hereinafter “’184 patent”). A true and correct copy of the ‘184 patent is
attached hereto as Exhibit A.

2.  Defendant GRIZZLY INDUSTRIAL, INC. (“GRIZZLY”) is a
corporation organized under the laws of Washington, having a principal office
located at 1821 Valencia Street, Bellingham, WA 98226.

3.  Defendant ADJUSTABLE CLAMP COMPANY (“ADJUSTABLE”) is
an Illinois corporation having a principal office located at 404 North Armour St.
Chicago, IL 60642.

4.,  Defendant U.S. TAPE COMPANY INC. (“US TAPE”), a Pennsylvania
corporation having offices located at 2452 Quakertown Rd., Suite 300, Pennsburg,
PA 18073 and 217 River Avenue, Patchogue, NY 11772.

5.  Defendant WOODSTOCK INTERNATIONAL, INC.
(“WOODSTOCK”), a Washington corporation having a principal office address at
1821 Valencia Street, P.O. Box 2309, Bellingham, WA 98227.

6. Defendants DOES 1 — 100 are other persons or entities, presently
unidentified, that have also been engaged, directly or indirectly, in the manufacture,
import, sale, and/or offer for sale in the United States of the products accused of
infringement herein.

7. On information and belief, Defendants have acted as agents of one or
more of each other during some or all of the times relative to the subject matter of
this Complaint.

Case No.
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JURISDICTION and VENUE

8. This action arises under the Patent Laws of the United States of

America, Title 35, United States Code. Jurisdiction is founded on Title 28, United
States Code §§ 1331, 1332(a), and 1338(a).

9.  On information and belief, venue in this district is proper under 28
US.C. §§ 1391 and 1400(b) because Defendants have committed acts of
infringement in this District.

10. This Court has personal jurisdiction over Defendants because they have
manufactured within, imported into, offered for sale, and/or sold infringing products

in this District.

CLAIM FOR RELIEF

(Patent Infringement)

11. SRDT realleges and incorporates herein by reference paragraphs 1
through 10, inclusive, as though fully set forth herein.

12. The ‘184 patent entitled "Stabilized Injection Molding When Using a
Common Mold Part With Separate Complimentary Mold Parts," was issued on June
19, 1990.

13. On information and belief, Defendants have, within the past six years,
made, imported into, sold and/or offered for sale within the United States and this
District, products for which the two plastic component external plastic shells are
manufactured through processes which incorporate all elements of the ‘184 patented
process (hereinafter “Accused Products”).

14. Accused Products include one or more of the product(s) specifically
identified below as to each Defendant, and any other of Defendants’ products sold
under any name which were manufactured utilizing similar processes, including but
not limited to, any other product manufactured using the same inj ection mold as any
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of the products identified in the following table:
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Grizzly Industrial Cordless Drill 18 Volt

Grizzly Industrial % " Cordless Drill 18 Volt

18 Gauge Stapler Kit (Model H7677)

18 Gauge Full Range Stapler Kit (Model H7678)
2-in-]1 Combination Nailer / Stapler (Model H7664)
7/16" 16 Gauge Stapler (Model H7947)

2” 16 Gauge Stapler (Model H7948)

1 %2” Brad Nailer (Model H6332)

18 Gauge Brad Mailer Kit (Model H5527)

18 Gauge 2" Mailer Kit (H7679)

. 2 %” Finish Nailer (Model H6143)
. 34° Angle Finish Nailer - 2 15” (Model H6144)
. 15 Gauge 26° Angle Nailer (Mbdel H7946)

16 Gauge 26° Angle Nailer (Model H7995)

. 18 Gauge 26° Angle Nailer (Model H7945)

. 21 ° Round Head Framing Nailer (Model H7665)
. 28° Clipped Head Framing Nailer (Model H8234)
. 28° Clipped Head Framing Nailer (Model H6145)
. 34° Clipped Head Framing Nailer (Model H6146)

21 ° Round Head Framer (Model H7943)

. 34° Clipped Head Framer (Model H7944)
. Coil Roofing Nailer (Model H8230)

. Coil Nailer (Model H8231)

. Coil Roofing Nailer (Model H7951)

. 2 %” Coil Nailer (Model H7949)

. 2 3/4" Coil Nailer (Model H7950)

Case No.
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
4].
42.
43,
44.
45.
46.
47.

48.

49.
50.
51.
52.

Air Nailer Kit (Model H8232)

Air Nailer 7 Stapler Kit (Model H8233)

Framing I Brad I Palm Nailer Kit (Model H8235)
Brad Nailer / Stapler Kit (Model 8236)

12V Cordless Drill (Model H7794)

18V Cordless Drill (Model H7795)

3 ¥ Portable Planer (Model H3141)

Pneumatic Glue Gun (Model H8175)

12V Cordless Drill, H7794

18V Cordless Drill, H7795

18V Cordless Reciprocating Saw, G8611

18V % " Cordless Drill Kit, G8595

18V % " Cordless Drill Kit, G8600

Heavy Duty % " Electric Drill, H0777

Heavy Duty 3 % " Portable Planer H3141
Soldering Gun Kit, H7548

Professional Pneumatic Glue Gun, H8175

5 Piece Rubber File Grips - Square, H3089

5 Piece Rubber File Grips Rectangular, H3090
Jorgensen Bar/Spreader Clamps, H7322 H7326
Shop Fox Quick Release Bar Clamps/Spreader Clamps, H6447 -
6451

Shop Fox Heavy Duty Bar Clamps/Spreader Clamps H6452 -
H6457

Ultimate Pro - Tape Fractional 25" Tape, H9485
Ultimate Pro - Tape Metric 7.5m Tape, H9486
Ultimate Pro Tape 26'/8m Tape, H9481

12V Cordless Drill, H7794
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53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

65.

66.
67.
68.
69.
70.
71.
72.

18V Cordless Drill, H7795

18V Cordless Reciprocating Saw, G8611

18V Y2 " Cordless Drill Kit, G8595

18V % " Cordless Drill Kit, G8600

Heavy Duty % " Electric Drill, HO777

Heavy Duty 3 % ' Portable Planer H3141
Soldering Gun Kit, H7548

Professional Pneumatic Glue Gun, H8175

5 Piece Rubber File Grips - Square, H3089

5 Piece Rubber File Grips Rectangular, H3090
Jorgensen Bar/Spreader Clamps, H7322 H7326
Shop Fox Quick Release Bar Clamps/Spreader Clamps, H6447 -
6451

Shop Fox Heavy Duty Bar Clamps/Spreader Clamps H6452 -
H6457

Ultimate Pro - Tape Fractional 25" Tape, H9485
Ultimate Pro Tape Metric 7.5m Tape, H9486
Ultimate Pro Tape 26'/8m Tape, H9481
ProTape Southpaw “Lefty” Tape Measure 25’
Ultimate ProTape Series

ProTape Construction Grade Measuring Tape

ProTape Closed Hand Wind Tapes

15. Defendants have not obtained a license or any other valid authorization

for import, sale, or offer for sale in the United States of products manufactured

through use of the ‘184 patented process.

16. Defendants have been on constructive notice of the ‘184 patent since its

issuance on June 19, 1990.

Case No.
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17. One or more of the Defendants have been on actual notice of the ‘184
patent since as early as November 2004.

18. Upon information and belief, the Defendants have engaged in design,
manufacture, import, sell, and/or offer for sale within the United States, including
this District, products that have dual-layer external plastic housings.

19. On information and belief, the Accused products identified herein and
as-yet-unidentified products manufactured through the same or substantially similar
process have been manufactured through processes which incorporate all elements of
the ‘184 patented process.

20. None of the Defendants have obtained a license or any other
authorization from the Plaintiff for manufacture, import, sale, and/or offer for sale in
the United States of products manufactured through use of the ‘184 patented process.

21. Plaintiff’s initial infringement notice to Defendants GRIZZLY and US

| TAPE, provided Defendants with a drawing and associated claim chart showing the

substantial likelihood pursuant to 35 U.S.C. § 295, of the infringement of the ‘184
patented process by the import, sale and/or offer for sale in this District and the
United States of one or more Accused Products and all other Defendants’ products
manufactured with processes which incorporate the elements of the ‘184 patent.

22.  The evidence provided to Defendants in the initial letter and subsequent
correspondence, illustrate how the processes utilized to produce the Accused
Products incorporated each element of the ‘184 patent claims.

23.  Said initial letters requested Defendants pursuant to 35 U.S.C. § 295 to
provide factual information necessary to verify the manufacturing process used to
make the Accused Products.

24. To date, Defendants have not produced admissible evidence
demonstrating the actual process used to manufacture the Accused Products.

25. SRDT made reasonable efforts to obtain process information for the
Accused Products, providing Defendants with an opportunity to prove that it was not

Case No.
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using the ‘184 process.

26. On information and belief, Defendant made, used, imported, sold and/or
offered for sale within the United States and this District, during the past six years
and before February 5, 2008, the Accused Products using the ‘184 patent process,
without authority to do so, in violation of 35 U.S.C. § 271, knowing such to be an
infringement of the ‘184 patent, and in wanton and willful disregard of Plaintiff’s
‘184 patent rights.

27. On information and belief, Defendants contributed to infringement of
the ‘184 patent and actively induced others to infringe the ‘184 patent by virtue of
making, importing, selling, using and/or offering for sale within the United States
and this District, in violation of 35 U.S.C. § 271, Accused Products manufactured
using the ‘184 patent process in wanton and willful disregard of Plaintiff’s ‘184
patent rights.

28. On information and belief, the conduct of Defendants in willfully
infringing the ‘184 patent, and contributing to infringement and inducing others to
infringe the ‘184 patent, by the acts alleged hereinabove despite being on both
constructive notice and actual notice, was deliberate, thus making this an exceptional
case within the meaning of 35 U.S.C. § 285.

29. On information and belief, Plaintiff has suffered damages by reason of
Defendants’ infringing conduct alleged hereinabove. The damages for Defendants’
conduct are in an amount that constitutes at least a reasonable royalty for all of
Defendants’ sales of the Accused Products from six years prior to filing of this
Complaint and continuing until February 5, 2008.

30. On information and belief, the reasonable royalty owed to Plaintiff from
Defendants is at least eight percent (8%) of gross revenues from sales of the Accused
Products from six years prior to filing of this Complaint and continuing until
February 5, 2008, and according to proof at trial.

31. On information and belief, the reasonable royalty owed to SRDT from

Case No.
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Defendants should be trebled on account of willful infringement by Defendants, and

according to proof at trial.

PRAYER FOR RELIEF
WHEREFORE, SRDT prays that judgment be entered as follows:
a. For a determination that the Accused Processes are presumed to infringe

the ‘184 patent pursuant to 35 U.S.C. § 295;

b.  Defendants are adjudicated and decreed to have infringed the ‘184
patent;

c. Defendants are adjudicated and decreed to have contributed to the
infringement of the ‘184 patent and to have induced others to infringe the ‘184
patent;

d.  Defendants are ordered to account for damages adequate to compensate
Plaintiff for the infringement of ‘184 patent, their contributory infringement of the
“184 patent, and their inducement of infringement of the ‘184 patent, in the amount
of at least eight percent (8%) of gross sales during the infringing time period as a
reasonable royalty for all relevant sales of Accused Products and according to proof
at trial, and such damages are awarded to Plaintiff;

e. Such damages as are awarded are trebled by the Court pursuant to 35
US.C. § 284 by reason of the willful, wanton, and deliberate nature of the
infringement;

f. That this case is decreed an “exceptional case” and Plaintiff is awarded

reasonable attorneys’ fees by the Court pursuant to 35 U.S.C. § 285;

g.  For interest thereon at the legal rate;
h. For costs of suit herein incurred;
i. For such other and further relief as the Court may deem just and proper.

Case No.
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DEMAND FOR JURY TRIAL

SRDT respectfully requests that its claims be tried to a jury.

DATED this Friday, March 13, 2009.

JENS ERIK SORENSEN, as Trustee of
SORENSEN RESEARCH AND DEVELOPMENT
TRUST, Plaintiff

J. M::?/Wﬁ Esq.
Attorntéy for Plaintiff

Case No.
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dnoreons.

217 [} Patent Number:

. 4,935,184

e g it e m}.,..f»‘. - —
; United States Patent ps .
: Sorensen (451 Date of Patent: " Jun. 19, 1990
[54) STABILIZED INJECTION MOLDING WHEN :
USING A COMMON MOLD PART WITH OTHER PUBLICATIONS
SEPARATE COMPLIMENTARY MOLD Promat 100-100/100, Nestal.
PARTS . Primary Examiner—Jill L. Heltbrink
(75] laveator: dens O, Sorensen, Rancho Santa Fe,  Attorney, Agent, or Firm—Edward W. Callan
. Calit, ' s . ABSTRACT :
[73] Assignee: Primtec, Rancho Santa Fe, Culif. A process Tor Injection molding plastic products having
21] Appl No: 386,012 ac&dm;md;nommm%wdwﬂk o
p . "y ‘ terminating in ¢ rim at the open A common,
(2] Filed: Jul. 27, 1989 mold part is combined with a first complementary mold
. ‘ paﬂtomemblenﬁrnmoldeavhyinwhichthqﬁnt
Related US. Applicstion Data plastio material is injected untll it reaches the portion of
{63) Continaation of Ser. No. 152670, Feb. , 1988, aban-  the first mold cavity that defines the rim of the product.
doned. - Por&ri?m?tbeﬁt‘isrtucomplemﬂrymbldpmmw .
. portions of the first common mold part to rigidly secure
Ry S agtvass,  the mold parts In positin-in relation o esch other in
T /328.8; 428/129.]  Order to impede movement of the mold parts ln relation
(58] Ficld of Search ........ 264/245, 246,255, 328.1, 10 each other during infection of & first plastic material
- 264/328.8, 328.11, 328.12; 425/127, 129.1, 130 into the first mold cavity. The finst plestic materlal is
shaped such that when it is contalned after solidification
(56} References Cited in a'second mold cavity it provides one or more stabiliz-

U.S. PATENT DOCUMENTS

3,543,338 12/1970 Cooper 2647246
NN €/1973 Segmiller . s/u8
3,832,110 3/1974 Hel ... 23130

4381,275 4/1983 50rensen e 264/328.8
4,422,995 12/1983 Schad e 425/129.1
4,459,256 T/1984 ZieGler memmemerssmsmssrmsssonnneee 1647242

Ing reglons that rigidly secure the first common mold
partin position in relation to the second complementary
mold part in order to impede movement of such mold
parts in relation 10 each other during the injection of 3
second plastic material into the second mold cavity. A
sccond plastic material having different characteristics
than the first plastic material Is injected until It reaches

e el

(20N

= —4;508,676—4A1985—Sorensen e 264/328:8——the-portion.-of-the-tecond-mold-cavity-that-defines the

FOREIGN PATENT DOCUMENTS
15T /1972 Austnalia,.
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rim of the product to form a laminated wall, :
10 Claims, $ Drawing Sheets
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1 : 4,935,184 5
..o S : - : (l)duﬁngstep(b).mjccﬁngthefounhpusucnmunal- -
. : . STABILIZED INJECTION MOLDING WHEN " into the fourth mold cavity while the solidified third -
USING A COMMON MOLD PART WITH plastic material is contained thereln; and”
SEPARATE COMPLIMENTARY MOLD PARTS (m) during step (c), solidifying the injected fourth
5 plastic material so as to form a fourth plastic material
This is a continuation of co-pending :ppheation Ser.  component that fuses with the third plastic material to
No. 07/152.670 filed on Feb. 5, 1988 now abandoned. produce a second said-hollow plastic product.
This method has beea used for produciag hollow
, " BACKGROUND OF THE INVENTION plastic products having composite wills of separately
The present invention generally pertains to injection 10 injected plastic materials. In performing such method, -
molding of plastic products and is particularly directed  the first plastic material is injected until it reaches the
to stabilizing the dimensions of mold cavities during the  "parting line between the first common mold part and
injection steps when using & common mold part and at the first complementary mold part; the second plastic-
" lesst two complementary mold parts to assemble sepa-  material is injected uatil it reaches the parting line be-
" rate mold cavitles for recelving separate injections of 15 tween the ficst common mold part and the second com-
plastic materials to produce a thin-walled, hollow plas-  plementary mold part; the third plastic matecal is in-
tic product. Jected until it reaches the parting line between the sec-
JThe uvse of a common mold part with at lesst two  ond common mold part and the first complementary
complementary mold parts to provide separate mold mldpart,nndthefourthphsdcmtcrlalhwected"
cavities for receiving separate injections of plastic mate- 20 until it reaches the parting line ‘bétweén the second
- rials for producing a hollow plastic product is known. eommonmoldpmaudthesecond complementary -
+ In one known prior art method of cyclic infection mold-  mold part.
iﬁn: e; gyoﬂo:nlzmuc ptoductl.da first .l::ld t{c:“vity -] 1:: Typically, il four plastic materisls are the same.
'] common mold part and a comp!
mentary mold part; and a second mold cavity is defined- 25 SUMMARY OF THE INVENTION
by the first common mold part and a second comple- The preseat inveation provides a method and appara-
meatary mold part. The method includes the steps of: tus for injecting molding hollow, thinwalled plastic
(a) combiningthe first common mold part with the  products, having a closed end and an open end with
first complementary mold part to assemble the fist  laminated walls terminating in a rim at the open end,

. mold cavity; 30 where relative movement between the common mold
(b)lnjecangnﬁrstphsacmtedalhtothcﬁmmold ‘part and the complementary mold parts Is impeded
cavity; during injection of the plastic materials,
. (c)wlidi{yhgthelqjeaedﬁrstphsﬁcmawdaltq According to the present lnveation, the first and -
form s first plastic materisl component; second: plastic materials have different clnnctensti
[(:)) th‘thrss-md’m-thrhﬂecuom Iding-method-described-above;

aceondeomplemenmymoldpa 'to assemble the sec-  the step of selidifying the injected first plastic material
ond mold cavity with thé first plastic material compo-  to form the first plasdc material eomponent (step (0)
nent attached to the first common mold part so that  includes the step of :
whea the second mold ca is assembled the first (g) shaping the first plastic mwial compopent such
plastic material componeat is nmlged-within the sec- 40 that when the first plastic material component is so
ond mold cavity; contained in.the second mold cavity the first plastic °
© injecdng a second plastic material into the second  material component provides one or more stabilizing e
mold cavity while the first plastic material componentis  regions that rigidly secure the first common mold past
‘ contained thereln; and . in position in relation to the second complementary -
(f) solidifying the injected second plastic material s0 45 mold part in order to impede movement of the first
s to form a sccond plastic material componeat that  common mold -part In relation to the second comple-
fuses with the first plastic materlal component to pro- meutarymldpmdunngmewecﬁonofthemd
duce & hollow plastic product. - © plastic material into the second mold cavity, to thereby
It also ks known to expand upon this method by fur-  produce a thin-walled plastic product having controlled
ther using a third mold cavity defined by a second com- 50 dimension in that the wall-thickness dimensions of the
mon mold part and the first complementary mold part,  -second mold cavity uemblllzed by the stabilizing _
end a fourth mold. cavity defined by the second com- ' 'regions.
mon mold part end the second complementary mold ‘The step of injecting the first plastic material into the
part. The method further includes the steps of: first mold cavity (step (b)) includes.the step of
(h) during step (d), combining the second common 55  (h) injecting the first plastic material until it reaches
mold part with the first complemeatary mold part to  ¢he portion of the first mold cavity that defines the rim

assemble the third mold cavity; of the product; and
() during step (¢), injecting  third plastic material the step.of injecting the second plastic material into
into the third mold cavity; the second mold cavity (step (¢)) includes the step of

(j) duting step (0, eolidifying lhein}ecwdthirdplastic € (i) injecting the second plastic material until it reaches
material to form a third plastic material componeat; the portion of the second mold cavity that defines the
(k) during step (s), combining the second common  rim of the product.
mold part with the second eomplementary mold part to When the method of the pment invention utilizes
o assemble the fourth mold cavity with the third plastic = two common mold cavitles, such as described above, .
- material attached to the second common mold part 30 65 -the step of solidifying the injected third plastic material
that when the fourth mold cavity is assembled the third  to form the third plastic material component (step (}))
- plastic material is contained within the fourth -mold  includes the step of shaping the ‘third plastic material
eavity* L _ . oomponent such that when the third plastic material
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3

component is 30 contained in the fourth mold cavity the
solidified 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 impede .move-
ment of the second common mold partin 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 method of the present invention may also be used
for molding a product having a side wall including an
approximately longitudinal strip that may be transpar-
ent to provide a transparcat window in ‘the side wall.

10

This feature Is particularly advantageous when it is 15

desired to provide a longitudinal window in the side .
_ wall in order to monitor the level of a substance, such as
a fluid, contained in the plastic product. In one embodi-
ment, the first plastic material compounent Is shaped to

provide at least one stabilizing region that ks transverse 20

to a parting line betweeh the first commoa mold part

and the first complementary mold part, whereby the -
stabilizing

longitudinal strip is defined by the transverse
. region. A transparent window is provided in the side

wall by injecting & transparent first plastic material into 2§

the first mold cavity. A noatransparent second plastic
material ls injected into the second mold cavity to pro-
vide a noatransparent background for printing in the
remainder of the side wall. In an alternative embodi-

ment, the first plastic material component is shaped 30

. such that when the first plastic matesial componeat is
contained in the second mold cavity, the second mald.
‘cavity defines at leut one unﬁlled cavity region that s

t-commo
mold part aad the second complementary mold part,
whereby the longitudinal strip s defined by the unfilled
transverse cavity region. In' this embodiment, 2 trans-
pareat window is provided in the sidg wall by injecting
‘s’ transparent second plastic -fnto the second
mold cavity; and & non t first Pl
ks injected into the first mold cavity to provide & non-
transparent background for printing in the remainder of
the side wall.

In another aspect of the method of the present inven-

3 uct molded scoording to such further

material 40°

‘tion, the step of shaping the first plastic materlal compo- 43

nent (step (g)) may further include the step of providing
.8 first complementary mold part that is dimensioned in
relation to the first common mold part such that when
combined with the first common mold part to assemble

the first mold cavity, portions of the first complemen- 50 Part 12 contact portions 18 of the first common mold . -

tary mold part éontact portions of the first common
mold part to rigldly sécure the first common mold part
in position in relstion to the first complementary mold
part in order to impede movement of the first commoén

mold part in relation to the first complementary mold 55

part during the injection of the first plastic material into
the first mold cavity. :
. The present inveation further provides apparatus for

to the method of the present inveation.
" Additional features of the present invention arc de-
scribed in relation to the. description of the prefetred
embodiments.

BRIEF DESCRIPTION OF THE DRAWING
FIGS. 1A and 1B are sectiona] vicws illustrating &

: 4
mon mold part with a first complementary mold part.
FIG. 1A is a top sectional view taken along lines A—A
in FIG. 1B; and FIG. 1B is a side sectional view taken
along lines B—B in FIG. 1A. FIGS. 1A 2and 1B further

show the first plastic material injected into the first

mold cavity.

FIGS. 2A and 2B are sectional ‘views illustrating'a

second mold cavity assembled by combining the first
common mold part of FIGS. 1A and 1B with & second
complementary mold part. FIG. 2A is a top sectional
view taken along fines A—A in FIG. 2B; and FIG. 2B
is.a side sectiorial view taken along lines B—B in FIG.
2A. FIGS. 2A and 2B further show the first plastic
material component contained in the second mold cav-

ity and the second plastic material injected into the -

second mold cavity.

FIGS. 3A through 3D {llustrate a séries of steps in the
performance of a preferred embodiment of the method
of the present invention.

FIG. 4 illustrates & first plastic material component .
formed in an alternative embodiment of the method of .

the present invention. .

FIG. § is a sectional view illustrating a second mold
cavity contalning the first plastic material component of
FIG. 4. FIG. 8 also is & sectional view illustrating a
product molded sccording to such alternative embodi-
ment of the method of the present inveation.

FIG. 6 fllustrates a first plastic material component
formed in a further alternative embodiment of the
method of the preseat inveation.

FIG. 7 is a sectional view illustrating a second mold
cavity conuiniu&t:e first plastic material componeat of

6. FIG,

es a sectional view of a prod-

ve em-
bodiment of the micthod of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIGS. 1A and 1B the apparatus of a
preferred embodiment of the preseat inveation includes
a first common mold part 10 and first complementary
mold part 12. The first common mold part 10 is com-
bined with the first complementary mold part 12 to
assémble 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 whea so combined with
10 to assemble the firstmold

the first common mold part
cavity 14, portions 16 of the first complementary mold

part 10 to rigidly secure the first common mold part 10
in position in relation to-the first complemeatary mold
part 12 in order fo impede movement of the first com-
mon 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 plastic material
20 js injécted into the mold cavity 14 through a gate 22

- and & ruaner 24 in the first complemeatary mold part

* performing the method of the present inveation sad ~ 12. S . : )
hollow, thin-walled plastic products molded according €0 The injected first plastic material 20 is solidified to

" first mold cavity assembled by combining. a first com-

form a first plastic material component 20 by cooling
the ihjected first plastic material in the ficst mold cavity
14, whereby the first plastic material component 20 is
shaped {n accordance with the dimensions of the first

¢ mold cavity 14. In an alternative embodiment, the first

plastic material component may be further shaped fol-
lowing removal of the first complemeatary mold pait
12,
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5 *
Referring to FIGS. 2A aad 2B the apparatus of a
preferred embodiment of the present invention includes
a second complementary mold part 26. The first com-
mon mold part 10 is combined with the second comple-
mentary mold part 26 to assemble a second mold cavity
28 with the first plastic material componeat 20 attached
-to the first common mold part 10, so that when the
second mold cavity 28 is assembled, the first plastic
material component 20 is contained within the second
mold cavity 28. . ' .
The first plastic material component 20 is shaped such
that when the first plastic material component 20 is so
" contained in the second niold cavity 28 the first plastic
material componeat 20 provides one or more stabilizing
regions 30 that rigidly secure the first common mold
part 10 in position in relation to the second complemen-
tary mold part 26 in ordér to impede movement of the
first common mold part 10 in relation to the second
complementary mold part 26 duting the insertion of &

within
.second plastic material 32 Into the second mold cavity 20 me&c’mudd'wmpmt«hdmgd sbove

28, . .
The second plastic material 32 is injected into the

4,935,184,
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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 produgt 38 is

¢jected from first common mold part 10, while the third.-

$ plastic material component 44 is retained on the third

common mold part 40. The positions of the first com-

mon mold part 10.and the second common mold part 40

.are then interchanged from those shown in FIG. 3B to
those shown in FIG. 3C. ; .

10 Referring to FIQ. 3C, the first commoa mold part 10

is combined with the first complementary mold part 12

to assemble the first mold cavity 14; while at the same -
time the second common mold part 40 is combined with

the second complementary mold part 26 to assemble a
1§ fourth mold cavity 48, with the first plastic material
compouent 44 attached to the third common mold patt
40, so that when the fourth mold cavity 48 is assembled,
the third plastic material 44 is contained
the fourth mold cavity 48. The formation of the’

in relation to F1G, 3A. .
The first. plastic material 20, which may be the same

second mold cavity 28 through a gate 34 and a runner | as the third plastic material 44, is injected lato the first
- 36 in the second complementary mold part 26 while the  mold cavity 14 throngh the gate 22 and the runner
first plastio material component 20 is contained in the 25 system 24 contained in the first complemeatary mold

second mold cavity 28.
The injected second plastic material 32 is solidified by
cooling in the second mold cavity 28 50 as to form a

12; while at the same time, & fourth plastic material

part
§0, which may be identical to the second plastic mate-
rial 32, is injected into the fourth mold cavity 48

second plastic material component 32 that fuses with  through the gate 34 and a runner system 36 contained in
the first plastic material componeit 20 to produce thin- 30 the second complementary mold part 26, ’

walled hollow plastic product 38 having coatrolled
dimensio

A preferted embodiment of & method of cyclic injec-
tion_molding_of hollow, thin-walled_plastic_products

- . acoording to the preseat inventjon, utilizing two com- 3§ eoolintheonrihdca“fom
. mon mold parts and two complemeatary mold parts to

four mald cavities'is described with reference
to FIGS. 3A through3D. : )
Referring to FIG. 3A, s sedond common mold part

The Injected first plastic material 20 is solidified by
cooling in the first mold cavity 14 to form ancther first
lastic material component 20; while st the same time

plastic 1 al 50 fied by

the_injected fou

second plastic material component 48 that fuses with
the third plastic material component 44 to produce a
second hollow, thin-walled plastic prodact 52. .

Referring to FIG. 3D, the first common mold part 10

40 is combined with the first compementary mold part 40 and the second common mold part 40 are separated

12 to assemble & third mold cavity 42; while at the same
time the first common mold part 10 is combined with
the second complementary mold part 26 to assemble &
second mold cavity 28, with the first plastic material

from the first complementary mold part 12 and the
second complementary mold 26 respectively; and
the second molded hollow, thin-walled plastic product
52is ejected from second common mold part 40, while

nent 18 attached to the first common mold part 4. the first plastic material component 20 is retained on the

compo

' 10, 30 that when the second mold cavity 28 Is assem-  first common mold part 10. The positions of the first
bled, the first plastic material component 20is contained  common mold part 10 and the second common mold
within the second mold cavity 28. The formation of the  part 40 are then interchanged from those shown in FIG.

first plastic material component 20 is discussed above in
* relation to FIGS. 1A and 1B.

A third plastic material 44, which may be the same as
the first plistic material 20, Is infected into the third .
mold cavity 42 through the gate 22 and the runner
system 24 contained in the. first complementary mold

%

3Dtothme:hownlnFI_G.3A.mdthe9ycleisre-

-nent 20 is shaped such that when the first plastic mate-
rial component 20 is contained in the second mold cav-
ity 28, the first plastic material component 20 provides

part 12; while at the same time, the second plastic mate- 55 one or more stabilizing regions 30 that rigidly secure the

rial 32 s injected into the second mold cavity 28

‘through the gate 34 and a runner system 36 contained in

the second complementary mold part 26, .
The injected third plastic material 44 is solidified by

first common mold part 20 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 complemeatary mold patt 26 during in- -

' cooling in the third mold cavity 42 to form a third plas- 60 jection of the second plastic material 32 into the second

tic material component 44; while at the same time the
injected second plastic material 32 is solidified by cool-
ing in the sccond mold cavity 28 so as to form the scc-
ond plaitic material component 28 that fuses with the
first plastic material componerit 20 to produce the hol-

.. low, thin-walled plastic product 38.
Referring to FIG. 3B, the first common mold part 10
and the second common mold part 40 dre separated

mold cavity 28: - :

Likewise.thethlrdplastiématerlaloomponcm“k v

shapéd such that when the third plastic materal compo-
nent 44 is contained in the fourth mold cavity 48, the

65 third plastic material component 44 provides one or

mare stabilizing regions that rigidly secure the second
common mold part 40 in position in relation to the
- second _cpm‘plemcntary mold part 26 in order to impede

FW 010
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movement of the second common mald part 40 in rela.
tion to the second complementary mold part 26 during
. injection of the fourth plastic material 50 into the fourth
mold cavity 43.

The method described above with reference to FIGS. §
3A through 3D may be used 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 until it reaches a

parting line 54 between the first common mold part 10 10

and the first complementary mold part 12 (FIG. 3C);
and the second plastic material 32 is injected until it
reaches & parting line 86 between the first common
mold part 10 and the second complementary mold part

26 (F1G. 3A). Likewise, the third plastic material 44 is 15

injected until it reaches a parting line 88 between the
second common mold part 40 and the first complemen-
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U.S. Pat. application No. 7,483, filed Jaa. 26, 1987 and
in accordance of the above description to the extent that
such description is compatible with tlie teaching of

- application Ser. No. 7,463, After the first plastic mate-

rial component 82 is formed in a first mold cavity,
which Is assembled by combining a first complementary
mold part 12 and a first common mold part 10, the first
.plastic component 82 is retained on the first common
mold part 10 while the first common mold part 10 is
combined with a second complementary mold part 26

‘to memble a second mold cavity 90, as shown in FIG.

7

Referring to FIG. 7, the first plastic material compo-
nent 82 is shaped such that whe the first plastic mate-
rial component 82 ks contained In the second mold cav-
ity 90, the first plastic material componeat 82 provides
one or more stabilizing regions 84 that rigidly secure the

tary mold part (FIG. SA); and the fourth plastio mate-  first common mold part 10 in position in relstion to the
rial 80 is injected until it reaches & parting line 60 be-  second complementary mold part 26 in order to impede
tween the second common mold part 40 and the second 20 movement of the first common mold part 10 in relation
complementary mold part 26. to the second complementary mold part 26 during in-
Refcrring to FIGS. 4 and §, the method of the present jecdonoftheueondphsﬁcmuﬁal”lntothemnd
invention also may be used for molding a product 62  mold cavity 90.
- having a side wall 64 including at least one approxi- Thehﬂectedseeondplasﬁcmddnhmlidxﬁedby
mately longitudinal strip that may be transparent to 25 cooling in the second mold cavity 90 to form & second
'thmby provldeuransparent window in the side wall  plastic material 92 that fuses with the first
plastic material component 82 tg produce the hollow,
In one embodiment, the first plastic material compo- thln-wu!led. plastic product 88, The side wall 86 of the
"neat 66 is shaped to provide st least one stabilizing  molded product 88 thus inclides two layers of plastic:
region 68 that is transverse to & parting line 54 (FIG. 30 82, 92, The molded product 88 has controlled dimen-
3C) between the first common mold part 10 and the first  sions, is-generally shaped as shown in FIG. 6, arid has a

complementary mold part 12, whereby each Jongitudi-

pal 6886 ol the-molded-product-thus-includes-two-layers-of-

Thestabilizingregiom“nwdnoc end all the way to

. theparting line 4. Atransparentwindowisprovidedln 33
_the side wall 64 by injecting a

pareat first plastic’

,mtcrhlintotheﬁntmoldeavuy provide the first
plastic material component 66, A &mparent sec~
ond plastic material 72 Is injected into. (M€ second mold

lateral cross section as shown in FIG. 7. The side wall

plastic 82, 92. . .
The stabilizing regions 84 have a wall thickness equal

- to the thickness of the side wall 86 and are transverse to

the parting line $6 (FIG. 3A) between the first. common
mold part 10 and the second complementary mold part
26 to thereby provide longitudinal transparent windows

" cavity 74 to provide a nontransparent ‘background for 40 84 in the side wall 86, The stabilizing regions 84 need

printing in the remainder of the side wall 64,

In an alternative embodiment, the first plastic mate-
" "rial component 66 is'shaped such that when the first
_plastic material component 66 is contained in the second

mold cavity 74, the sccond mold cavity 74 defines at 43

least one unfilled cavity region 72 that is transverse to 2
parting line 86 (FIG. 3A) betweea the first common
mold part 10 and the secopd complementary mold part
26, whereby longitudinal strips may be provided in the

unfilled transverse cavity regions 72: The unfilled trans- 50

verse cavity regions 72 need not extend all the wayto -

the parting line 86, In this embodiment, transparent.

windows are defined in the dide wall 64 by injecting a
transparent second plastic material into the second mold

cavity 74 to fill the transverse cavity regions 72. Prior $§

- thereto, a nontransparent first plastic material is in-
" Jected into the first mold-cavity to form the first plastic
material com t 66 and thereby provide a nontrans-
péreat background for printing in the rcmainder of the
side wall 64,

. Referring to FIGS. 6 and 7, in & further preferred
embodimeat, the first plastic material component 82
that is shaped as shown in FIG. 6 to include 2 plurality
of symmetrically disposed stabilizing regions 84, which

extend approximately longitudinally over a portion of 63

thie side wall 86 of the molded product 88. The first
plastic material component 82 is molded in a first mold
¢avity in accordance with the teaching of applicant’s

not extend all the way (o the parting line 56. In a pre-
ferred embodiment.of this product, the other side-wiall

layer 90 is nontransparent snd extends throughout the

majority of the side wall 86.

The preseat iavention may be modified from the
embodiments fllustrated and described above. The com-
mon mold parts may be cavity mold parts instead of
core mold parts, as illustrated and described herein. In
additlon, injections of plastic material into any given
mold cavity may be made through more than oae gate,
Also, injections of plastic materials may be made into
more than two mold cavities dmuluneously, whereby
the number of mold cavities included in the mold may
be a multiple of the number of separate mold cavities
required to produce & single product. For ex.unple.
when using the method deséribed and illustrated herein
for producing a product composed of two plastic mate-
rial components formed following Injéction of plastic
material into two separate mold cavities, the number of
mold cavities included in the mold may be say multiple
of two, Le. 2, 4, 6, ctc.

The present invention also can be used to mold prod-
ucts including more than two plastic matérial compo-
nents formed following injection of  plastic material into
more than two separate mold cavities. In an embodi-
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 complementary
mold part to assemble the- third mold &avity, with the
- -fused first-and-second mold-parts being shaped to stabi.
lize the common mold in relation to the third comple- §
meatary mold part during. injection of a third plastic
material into the third mold cavity. .
" ‘The-core:stabilization techniques detcribed in appli-
cant’s U.S. Pat. Nos. 4,381,275 and 4,508,676; U.S. Pat.
No. 3,737,272 to Stegmuller; snd in Australian Patent 10
- Specification 17,577/70 filed by Ryles and published
Jan. 20, 1972 may be used to stabitize the common mold
paninrehﬁontotheﬁ'rneomplemenmymoldpan }
. during the injection of the first plastic material in lieu of -
the technique described above with relation o FIGS. 15

. The first'and second plastic materials may be cither
the same material or different materials, It is sometimes
sdvantageous to use first and second plastic materials
having different physical charscteristics. For cxample, 20
the preseat invention is ideally suited for molding s .
Jollow,. thin-walled plastic product in which the side
wall must provide both a moisture barricr- and & gas
{such as Oxygen) barrier. To mold such & product, a
plastic material having a desirable moisture-barricr 25
Mhﬂﬁdm&t&eh}e@d&hﬁc
niaterials; and a plastic ma ving a desirable gas-

) bani:chnmctcgsdcblelmdu'theothet.hjected
plastic material. i

I claim: : ]

L. A method of cyclic injection molding a thin-walled
hollow.plasﬁcproductbavingucloaedeudmdmopen
ead with laminated walls terminating in & rim at the
open end, utilizing a first mold cavity and

~ mold cavity, the first mold
first common mold part and a first complementary mold
part, and thé second mold cavity being defined by the
_first common mold part andia second complementary
mold part, the method compfising the steps of
(a) combining the first com gmold part with the 40
first complementary thold pdrt to assemble the first
mold cavity; :
(b) injecting s ficst plastic material into the first mold.
- cavity; .
(c) solidifying the Injected first plastic material to 45
form 1 first plastic material component;
(d) combining the first common mold part withi the

second complementary mold part to assemble the  mold cavity, the third mold cavity being defined by a
second mold cavity with the ficst plastic material ~ $¢cond common mold part and the first complementary.
mold part, and the fourth mold cavity being defined by

_component attached to the first common mold part 50
30 that when the second mold cavity is assembled
the first plastic materlal component is contained
within the second mold cavity; :

" (¢)injecting a second plastic material having different
characteristics

ics than the first plastic material fato $5.

the second mold cavity while the first plastic mate-
rial component is contained therein; and

(D solidifying the injected second plastic material so °
"as to form & second plastic material component thit

fuses with the first plastic material component to 60

produce a hollow plastic product;
- whereln step (c) comprises the step of:

(2) shaping the first plastic material component such
that when the first plastic material component is so
contained in the second mold cavity the first plastic 65
"material component provides one or more stabfliz-
ing regions that rigidly secure the first common

mold part In position in relation ¢o the second com-« B

L 4935184 - ...

cayity being defined by a 35 U

- () during step (1), solidifying the injected third plastic
mat.

. . 10
plementary mold part in order to impede move. -
ment of the first common mold part in relationto
the second complementary mold part during step -
(e), 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 until it reaches
the portion of the first mold cavity that defines the
rim of the product; and. .
wherein step (¢) comprises the step of
(@) injecting the second plastic material until it reaches
. the portion of the second mold cavity that defines
-~ the rim of the product. :
2. A method sccording to claim 1 for molding a prod-
uct having a side wall including an approximately longi-
tudinal strip, wherein ‘step (g) comprises shaping the
first plastic material component to provide at feast one
sald stabllizing region that is transverse to & parting line,
betweea the first common mold part and the first com-
plementary mold part, whereby. s1id longitudinal strip is
defined by said transverse izing region, °
3. A method according to claim 2, -~ A
wherein step (b) comprises injecting a said first plastic
material that is transparent, whereby said strip .
defines a transpareat window in the side wall; and -
_ whereln step (c) comprises injecting & sald second
plastic material that is nontransparent.
4. A method according to claim 1 for molding & prod-
uct having a side wall including an spproximately longi-
tudinal strip, wherein step (g) comprises shaping. the
first plastic material component such that when the first
plastic materjal component is contaned in the second
mold cavity, the second mold cavity defines at least one
cavity reégion that |8 fransverse {0 & parting llne
the first common mold part and the second
complemeatary mold part, whereby said longitudinal
strip Is defined by said unfilled transverse cavity region. )
5. A method according to claim 4, .
whereln step (b) comprises injecting a sald first plastic b
material that is nontransparent; and ] "
whereln step (). comprises Injecting a sald second .
- plastic’ material that is transpareat, whereby. said
_ strip define s transpacent window in the side wall.
6. A method according to claim 1, for cyclic injection
molding a'plurality of thin-walled, hollow; plastic prod-
ucts, further otilizing a third mold cavity and a fourth

the second commoan mold part and the second comple-
mentary-mold part, the method further comprising the
steps of: . ’ )
(b) durlag step (d), combining the second common
mold part with the first complementary mold part
to assemible the third mold cavity; . .
(0 during step (e), injecting a third plastic material
fato the third mold cavity; :

erial to form a third plastic material compo-
nent; '

() during step (a), combining the second common
mold part with the second complementary mold .
part to assemble-the fourth mold cavity with the
third plastic material attached to the second com:

- mon mold part 5o that when the fourth mold cavity
-i¢ assembled the third plastic material is contained”
within the fourth riold cavity;

FW 012




 CaEse 30YCV-00531-BTMCAB™ Document 1 Filed 03/17/09. Page 23 of 25

U 14 ' Lo L. - e s s

4935184

cmimiee 2T o - (1) during step (b), injecting the fourth plastic material wherein step (i) comprises the step of
‘ into the fourth mold cavity while the solidified (9) Injecting the third plastic material until it.reaches
third plastic material i contained therein; and the parting line between the second common mold
(m) during step (c), solidifying the injected fourth part and the first complementary mold part; and

3 whiteia sep () compriss the step of

" plastic miatéridl §0 a8t form & fourth plastic . Wherein step (T) comprisés the
& (c) injecting the fourth plastic muterial ungi it reaches -

uct; . “panand _theseb::i:a eomplemet;tar'yhz:il: &mﬁn
‘ ' o A method acco; 10 claim6, w! e first
(2 shaping oo e O poncat soch 10 DSt Mttt byt s e s Vbl the it
n) thaping P maer componcn - and the second plastic material is the the fourth
-my{hmgeﬁm‘g?mmﬁwxgmmh ~pm nd plastic ma is the same as the
$0-cotained-in- the-fourth- mold-cavity the-third - - - -material, L , ,
 plastic material componeat provides one or more m:b:' ;":"di ”;“d'"z s w.i‘g’ﬁ“;t“mﬁg
oo ey o et rigily secure the seoond | 014 patt that & dimensioned fn, rlston byt oy
s o pact *mou’odﬂ n order to fm. . CoRimOn mold part such that when so combined with
scoond m"“‘“‘?‘&? 3 part “d“m " the first common mold part to assemble the first mold
pede movement o second common mold part -L“W-W'ﬁmﬁm@ﬂpmuwmum
o relation v tie vecotd Somp ;" contact portions ficst commoa mold to rig-
d.ﬂtig.s:“_ep(l)-@wmm'm;m‘m ldlyaemt!nﬁhteémmoumoldpminmdouﬂi‘i
- wllled pluﬂc product having controlled dimen- m!algono the first complemeatary mold part in order . -
. 1 A metiod isodrdig 1 il 4 fo produciig #ld oo toe s o o omn0n mold part
products hnvgs(b%“&mof step®). . ..
wherein comp: 3 10.A ! s i
(0) Ijectiig the firt plasic material untl it reaches * fng the g op- o2 o6 10 Clalm L, frther compriz
the parting fine between the first comman mold @) between steps (c) and (d), separating sald first

U W

- risl-‘compotient” that “fises with die third p o ,
__material to produce a second hollow pla ticprod. _the partng line between the second commonmold " * . . -

 part and the first complemeatary thold part; commoa mold part with the first plastic material
whereln step (¢) comprises the step of component attached thereto from said first comple-
(p) injecting the second plastic material untll it 30 mestary mold part withbut dividing that portion of
reaches the parting line between the first common - sald first complementary mold part that defines the
mold part and the second complementary miold rim of the product. : .
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