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PATENT ASSIGNMENT

Parties to the Assignment

Assignor:

Jere F. Irwin
("Irwin")

P.O. Box 10668
Yakima, WA 98909

Assignee:

The Visiom Limited Partnership

A Washington Limited Partnership
2610 West “J” Street

Yakima, WA 98902

Background of This Assignment

Jere F. Irwin is an individual, and The Vision Limited Partnership is

a limited partnership organized under the laws of the State of Washington.

The invention/patent/patent application which is the subject of this

Assignment is described as follows:

Patent No.: 5,773,540
Application No.: 960,950
Inventors: Jere F. Irwin

Gerald M. Corbin
Dale L. Vantrease

Title/Description. Mold Assembly for Thermoforming Machine

A copy of the patent/patent application/invention disclosure is attached

as Exhibit 1.
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The Parties Agree as Follows:

In consideration of good and valuable consideration, Jere F. Irwin does
hereby sell, assign and transfer to The Vision Limited Partnership, the entire
right, title and interest in the above-identified patent/patent application, and
to any reissues, divisions or continuations thereof, and hereby authorizes the
Commissioner of Patents and Trademarks to issue such Letters Patent to The
Vision Limited Partnership, if applicable, for the sole use of The Vision
Limited Partnership, its successors or assigns.

Irwin further agrees to execute, at the request of The Vision Limited
Partnership, such other formal documents as may be required to fully convey
the interest transferred herein and will similarly execute any applications
papers required for the filing of any division, continuation or reissue of the
patent application or resulting Letters Patent, if necessary; and will generally
do everything necessary or desirable to obtain and enforce proper protection
for the invention assigned hereby.

Irwin further assigns to The Vision Limited Partnership, the whole right,
title and interest in the invention disclosed in the application throughout ail
countries foreign to the United States. The Vision Limited Partnership, if
applicable, is hereby authorized to apply for patents relating to the inventions
in its own name in countries where such procedure is proper; to claim the
benefit of the International Convention; to file and prosecute International

Applications relating to the inventions under the Patent Cooperation Treaty;
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and to file and prosecute applications relating to the inventions under the
European Patent Convention.

Jere F. Irwin agrees to execute applications relating to the inventions
in those countries and under those conventions where it is necessary that the
same be executed by the inventor, and to execute assignments of such
applications and the resulting Letters Patent to The Vision Limited
Partnership, as well as all other necessary papers in relation to such

applications and Letters Patent.
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JERE F. IRWIN

(2 3/~ 95 %ﬂm% &.4»«0

State of (MoSHIN&ETmM

County of Ya Ki ma

On ll‘/ 2,  199% vefore me, a Notary Public, personally
appeared Jere F. Irwin, who is known to me to be person described in the
foregoing assignment, who executed it and acknowledged such execution to be
his voluntary act, and for the purposes set forth therein.

Kt £ froc

v Notary Public for the State of

as T residing at
\,/otfi‘L o PRI\
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THE VISION LIMIT PARTNERSHIP
/23—~ D5 gc%

Date %re F. Irw/in, as President of
Property Containment Ltd.
The General Partner of
The Vision Limited Partnership

State of _ (V& sH m;,/j‘bx

County of \]’dzbc.;na\

On (% ] 3 [ , 19_T¢before me, a Notary Public, personally
appeared Jere F. Irwin, who is known to me to be the President of Property
Containment Ltd., the corporation described in the foregoing assignment, who
executed it and acknowledged such execution to be the voluntary act of the

corporation and for the purposes set forth therein.

Notary Public for the State of

NOM O residing at
UM-
d
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Irwin et al. 1451 Date of Patent: Jun. 30, 1998
[54]. MOLD ASSEMBLY FOR THERMO- 4560339 1271985 PaOVARE ..oocommsrmsmmnersrrenns 4257437
FORMING MACHINE 4,872,826 10V1989 Padovami .....oeevmeecereneenn.. 4257388
4,873,826 11/1989 Wendt 425/388
(751 Iaventors: Jere F. Irwin: Gerald M. Corbin. both ;gl)—g;{ %3 Okzlmbc:f e :ggg:
of Yakima: Dale L. Vantrease. Naches. = I a—
all of Wash. 5307,610 /1994 Schneider et al. oo 425/398
[731 Assignee: Irwin Research and Development, FOREIGN P b
Inc.. Yakima. Wash. 2149717 11/1984 United Kingdom .
[21] Appl No.: 960,950 Primary Examiner—Jay H. Woo
. Assistant Examiner—Ivric Schwartz
(22] Filed:  Oct 39, 1997 Aftorney, Agent, or Firm—Wells. St. John. Roberts, Gregary
Related U.S. Application Data & Matidin PS.
(57} ABSTRACT
[63] Contnnation of Ser No. 632,930, Apc. 16, 1996, abandoned. i mold ded ©
s An improved mold assembly is provi or use o a
(51] Int. CL _ B29C 5126 thermo-forming press having a first and a second platen
[52] U.S. Cl. oo 425/387.1; 425/388; 425/503; movably cngageable there between. A first dic member of
425/504 the assembly is configured to be carried by the first platen.
[58] Field of Search .ot 425/388. 387.1. A second dic member is configured to be carried by the
425/395. 398. 503. 504, DIG. 48 second platen. and is constructed and arranged to mate in
assembly with the first die member. Aa resilient member is
(56} References Cited

U.S. PATENT DOCUMENTS

3,142,863 3/1964 Mazzoni .
3161915 [2/1964 Thid .

3.837,782 91974 Meissner et al. eeoreereceneenn. 425/388
4,009,981 3/1977 Rosen 425/388
4.149.8341  4/1979 Paterson ....cceeemeeriesecesmssens 4257398
4328067 5/1982 CeSANO wmemecmececeeememnsceasssraesnas $25/395
4368,024 1/1983 Asano 425/388

disposed between one of the dic members and an associated
one of the platens. The compliant member is constructed and
arranged 1o provide compliant engagement between the first
and second die as first and second platens on which they are
mounted. respectively. are sngaged together to form a web
of plastic materiai there between during a thermo-farming
cycle.

16 Claims, 4 Drawing Sheets
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MOLD ASSEMBLY FOR THERMO-
FORMING MACHINE

RELATED PATENT DATA

This patent resulted from a file wrapper continuation
applicadon of U.S. application Ser. No. 08/632.930. filed on
Apr. 16. 1996. now abandoaed endtied “An Improved Mold
Assembly and Seal Amrangement for Use With a Thermo-
Forming Machine” lisung the inveator as Jere F Irwin.

TECHNICAL FIE1ID

This inveation relates to appararus for thermo-forming
thin walled plasdc acticies.

BACKGROUND OF THE INVENTION

During the manufacture and forming of many products
from sheets or webs of piastic material. thermo-forming
machines are used to simuitancously mold large quantities
of plastdc thin-walled artcies. A typical molded article has
one of a large variety of generally cup-shaped conswuctions
being provided with rwo-piece dies or moids suitable for
imparting to the finished picce its final desired shape. A
typical thermo-forming machine has a pair of mating male
and female dies. or molds that are brought together on
opposcd sides of a pre-heated web of plastic material. during
an operating cycle. Usually. a plurality of mating male and
femaie dies are provided on bottom and top platens. or dic
camriers. respectvely. enabling production of a plurality of
articles during a single cycle of operation.

Such prior devices have provided vast improvements to
the rate with which articles can be produced from a single
machine. To enable contnuous and undelayed production. a
typical thermo-forming machine is driven by one or more of
electric drive motors. Alternatdvely. hydraulic or pacumatc
actuators can be used to impart motion to a thermo-forming
machine. Additionally. a contol system or even a complex
arrangement of kinemadc linkages chorsograph the associ-
ared movements of feeding. heating. and forming of plastic
articles by the machine.

As the number of dies provided on the platens of a
thermo-forming machine is increased. oae problem arises in
maintaining a uniform closure of each mating pair of male
and female die across the endre facs of the top and bottom
platens. Therefore. improvements arec necded to cosure
uniform closure berween each of the pairs of mating dies in
a thearmo-forming machine.

Previously. clamping members have been provided on
thermo-forming machines that encircle cach female die of an
array of dies (o ensure positive clamping of the web about
cach die during forming. Additionaily. the clamping mem-
bers stabilize the wed from moving during moiding.
Furthermnore. resilient engaging edges have also been pro-
vided on the clamping members to easure clamping. even
where irregular surface contact occurs with an opposed
platen. However. for large platens having a large number of
die. such clamping often proves only partally effective.

Furthermore. for purposes of applying a vacuum within
the fcmale die to facilitate vacuum moiding, such clamping
members do not seal the female die with the web of plasdec.
However. a large amount of vacuum needs to be pulled
across the enure mold surface area of a platen. Therefore,
improvements arc needed to reduce the amount of vacuum
that is needed to draw a web of preheated thermo-formabie
plasdc into each individual die of a piaten. A reduction ia the
arpount of vacuum which needs to be drawn will speed up
the cycle time and producuvity of the thermo-forming
machine

10

33

43

s
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The objective of the preseat invention is to provide a
vastly improved mold assembly and a mold seal arrange-
meat for use with a thermo-forming machine.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are described
below with refereace 1o the following accompanying draw-
ings.

FIG. 1 is a schemadc side view represcaotadon of a
thermo-forming machine that utilizes an improved moid seal
arrangement in accordance with a preferred embodiment of
the invendon;

FIG. 2 is a vertical sectional view of a pair of open maie
and female die and a closed clamping member. before
tharmo-forming of a thin-walled article from a web of
thermo-formable plastic material according to the machine
of FIG. 1;

FIG. 3 is a vertical sectional view of the die of FIG. 2 in
a closed position. during a thermo-forming operation; and

FIG. 4 is a vertical sectional view of an alternatively
constructed pair of opea male and female die for use in the
machine of FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

This disclosure of the invendon is submitted in further-
ance of the constitutional purposes of the U.S. Pateat Laws
“to promote the progress of scicnce and useful arts™ (Asticle
L. Section 8).

In accordancs with one aspect of this invention an
improved mold assembly is provided for use in a thermo-
forming press having a first and a second platen movably
engageable there between. A first die member of the assem-
bly is configured to be carried by the first platen. A second
die member is configured to be camried by the second platen,
and is copstructed and arranged to mate in assembly with the
first dic member. A resilieat member is disposed between
one of the die members and an associated one of the platens.
The compliant member is consttucted and arranged to
provide compliant engagement between the first and second
dic members as first and second platens on which they are
mounted. respecdvely. are cngaged together to form an
articie from a web of plastic material there between during
a thermo-forming cycle.

In accordance with another aspect of this invention an
improved mold assembly is provided for use in a thermo-
forming press having a first and a second platen movably
cngageable there berween. A first die member having a
cavity and a circurnferential groove extending about the
cavity is configured to be carried by the first platen. A second
die member is configured to be carried by the second platen
and has a plug coastructed and arranged to mate in assembly

with the cavity, forcing a heated web of plastc material into

the cavity during a molding step. The circumferential groove
and lip flange are conswucted and amranged (o male in
cngagement upon maring of the respective die about a web
being formed thers between. forming a web seal there along.

A preferred embodiment of an improved mold assembly
is generally designated with the reference numeral 10. For
purposes of illustration. an array of mold assemblies 10 are
formed in a single thermo-forming machine configured for
cycle-based operadon. and designated geaeraily with refer-
eace pumeral 12. A machine contol system 14 is imple-
mented in a combination of software and hardware on an
engineering workstadon to coowol the operation of machine

PATENT
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12. It is envisioned that any of a oumber of preseatly
available machine conmol systems can be used. including
combinatioas of purely mechanical kinematic linkages.

Thermal forming machine 12 igcludes a thermal forming
rotary driven press 16. a feeding coaveyor 18. and a heating
ovea 20. Press 16 is raised and lowered by one or more
solenoid drives 24 and 26 oato a web 22 of plastic material
to be formed. Alternadvely. hydraulic or pneumatic cylin-
ders can be used to drive machine 12. The web of material
is fed into press 16 from a roll 28. guided by a plurality of
spaced apart rollers 30. At least one of the rollers is drivea
in rotation by a solenocid drive 32. enabling advancement of
the web 22 into press 16. In operatioa. it becomes necessary
10 chorsograph movement of the press 16 and the coaveyor
18 in order to optimize the production rate of parts being
formed in machine 12. For example. conveyor 18 is operated
$0 as to fesd web 22 when press 16 is open. allowing feeding
of new material to be formed within the press. However.
conveyor 18 is stopped when press is closed or nearly
closed. during an actual thermo-forming step.

Thermo-forming press 16 has a top platen 34 and a bottom
platen 36 that are independently movable between opened
and closed positions by rotary solenoid drives 24 and 26 via
associated drive linkages. Furthermore. an indepeadently
movable plug support plate 42 is carried within the bottom
platen 36. Plug support plate 42 is vertically movable
berween lowered and raised positions from bottom platen
36. Top platen 34 engages. when lowered. against a unitary
grid 38 of stationary ciamping members 40. clamping web
22 there berween. Bottom platen 36 is then raised. to encircle
unitary clamping grid 38 and mate with the bottom of top
platen 34. Subsequenty. plug support plate 42 is raised.
causing individual plugs 44 carried thereon to draw clamped
portions of heated web 22 into individual associated cavities
46 provided in top platen 34. During a web molding
operation. plug support plate 42 is raised into the heated web
22. which causes the web to stretch into the associated
cavities. or mold surfaces where it is shaped therein

The drive linkages depicted in FIG. 1 are formed from a
pair of top and bottom crank arm assemblies 48 and 50. Each
assembly 48 and 50 is formed from a crank arm linkage and
a four-bar linkage. whersin the crank arm linkage drives the
four bar linkage in an oscillating motion. Each platen 34 and
36 is driven by assembly 48 and 50. respectively. in sub-
stantially non-rotating lincar motion. Assemblics 48 and 50
are driven into coactng engagement by drives 24 and 26,
respectively. Essentially. each drive forms the motor of an
associated rotary press. attaching to a rotating crank arm
assembly that moves the associated four-bar linkage. The
linkage causes the artached platen to move up and down in
respoanse to rotatdon of the drive. Accordingly. a single
revolution of drives 24 and 26 produces a corresponding
complete press cycle of the top and bottom platens 34 and
36. respectvely. Heacs. a compiete cycle of cach drive
reoams the press to a starting. or closed position. Far
example. when drive 24 is ar an initial rotared position of 0
degrees. the top plaren 34 is closed onto web 22. Similarly,
when drive 24 is rotated o 130 degrees. top platen 34 is
compietely opened. Likewise. the same holds true for drive
26 and bozom platen 36.

To further ensure aligned axial opening and closing
between platens 34 and 36. top platen 34 and bottom platen
36 are slidably cartied by four guide pins (aot shown). The
pins arc supported vertcally from a ceatral frame (not
shown). Guide bushings (not shown) are mounted and
arranged in the top and botom piatens 34 and 36 to slidably
receive each pin. Similarly. plug support plate 42 is stidably

1a
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carried on bottom platen 36 via a plurality of guide pins and
bushings. and is moved by a dedicated servo drive and crank
arm assembly (not shown) similar to assemblies 48 and 50.

However. it is sdll impossible in practice to ensure
completely parallel and even closure betweea piateas 34 and
36. Uneven wear between the plategs resulting from
repeated contact. loosening and wear of drive linkages and
guide pins. aod uneven forces induced during forming can
all lead to upeven pressure and die placement across the
platen contact faces. Furthermore. as the number of different
mold assemblies 10 carried on a press is increased. the
likelihood of mis-match between closing dies tends ©
increase. Therefore. compliant die features of this invention
are aeeded to overcome such uneven closure problems.

Thermo-forming machine 12 of FIG. 1 is configured to
mold thermo-formed plastic parts. or articles 52 from the
web 22 of plastic material. Parts are formed from web 22 as
it is intermitiently passed or fed. prior to cach new press
cydle. between the top and bowom platens 34 and 36, and
over clamping grid 38. Once the heated web 22 has been
advanced into position to begin a new press cycle. top and
bottom platens 34 and 36 are closed oato the web 22. Next.
plug support platc 42 is raised into web 22, drawing the
clamped web 22 into each cavity 46 due to cach advancing
plug 44. A vacuum source 34 is then used to apply 2 vacuum
to 2 piece of the web 22 that has been heated by passing it
through oven 20. Furthermore. pressure is applicd from the
plug side of each mold assembly 1. as discussed below.

Once press 16 has been closed. a vacuum is applied via
vacuum feedlines 36 to cavites 46 formed within the top
platen 34. Vacuum source 34 is preferably formed from a
vacuum pump and a pressure vessel in which a vacuum is
applied. Similarly. a blower source 58 is provided with
blower feedlines 60 configured to apply positive pressure
from within piugs 44 via bottom piaten 36 during moiding.
Blower source 38 is preferably formed from a compressor
and a pressure vessel in which a store of pressurized gas is
stored and applied via feedlines 60.

In operation. clamping grid 38 serves as a web retaining
clamp for fixing web 22 within machine 12 of FIG. 1 during
cach moiding cycle. Individual clamping members 4 arc
preferably formed from individual cylindrical mbes that are
welded together. forming a plurality of adjacendy pested
cylindrical tubes. Each wbe is positioned so as to encircle
the outer periphery of each cavity 46 in top platen 34, upon
being lowered into contact therewith. Hence, each clamping
member 40 fixes adjacent portons of heated web 22 from
moving as piug support plate 42 is raised during 2 molding
operation. Whea top platen 34 is raised. web 22 is released.
cnabling the web 22 to be advanced by one or mare pairs of
rollers 30 that are drive by a servo drive 32. This movement
allows web 22 to be advanced in preparation for the aext part
forming operation to be implemented by machine 12. A
poeumatic solenoid is constructed and arranged to clectri-
caily activate vacuum source 54, thereby ¢nabling applica-
tion of vacuum during a part forming step by actvating the
source. Release of the vacuum prior to releasing the parts 52
is realized by deactivating the source. Similarly. 2 poeumatic
solenoid is constructed and arranged to elecmrically activate
and deactivate blower source 58. thereby cnabling applica-
tion of pressure during part forming by activating the source,
and cpabling release of pressure after release of parts 52 by
deactivating the source. Additionally, or alternatively, a
separate web retaining clamp can be provided at onc end of
press 16 to secure web 22 from being advanced during 2
molding operadon.

In operation. drives 24 and 26 and the solenoids controi-
ling vacuum source 54 and blower source 58 are activated
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and deactivated by coarrol system 14 to coatrol operation of
the machine 12. Various sottware-based control schemes can
be implemented to choreograph their respective motons.
For example. the displacement of each part can be realized
by tracking the operation of each drive or solenoid.

FIG. 2 illustrates a center line sectional view of a typical
mold assembly 10 of press 16 (depicted in FIG. 1). Top
platen 34 is depicted in a lowered configuration. sngaging
pre-heated web 22 between a cylindrical clamping member
40 of grid 38 and the plates 34. Clamping grid 38 is depicted
in it's normal stadonary posidon. wherein web 22 is passed
across the top of grid 38 when press 16 is open. Bottom
platen 36 is depicted in it’s lowered position. prior to being
raised about clamping grid 38. in contact with the botom of
web 22 and top platen 34. Additionally. plug support plate 42
is depicted in FIG. 2 in its lowered position. supporting plug
44 atop a rooundng post 64 so that it can be subsequentdy
raised through opepoing 66 within clamping member 40.
causing web 22 to deform inwardly into cavity 46 of top
platen 34.

A resilient lip edge member 62 is formed atop each of
clamping members 40. ensuring a positive clamping of web
22 between top platen 34 and the associated clamping
member 40 carried by grid 38. Ore suitabie construction for
lip edge member 62 is formed from a rigid synthetic rubber
material. Alternatively. any of a number of resilient and heat
resistant materials can be used to form member 62. Further
alternatively. clamping member 40 can be formed with a top
bevel edge. eliminating the need to provide a separate lip
edge member 62 there along. Various alternadve devices for
clamping web 22 betweena top platen 34 and clamping
member 40 are envisioned with such a constuction

According to FIG. 2. top platen 34 has a plurality of
cavites 46 formed within a bottom surface. A circumferen-
tal groove 68 is formed about cach cavity 46 to enabie
scaled engagement with a maring porton of plug 44 by
tapping web 22 between them. upon raised engagement
therein. Yacuum feedlines 56 branch out into 2 plurality of
smaller feedlines 56 for applying vacuum within cavity 46
along various surfacss. The branched ammay of feedlines 56
facilitate the vacuum induced engagement of heated web 22
with inner surfacss of cavity 46 during a molding operation.
in addition to press forces thar are simuitaneousty produced
between pairs of mating die of a mold assembly 10.
Typicaily. the surface formed by cavity 46 is cooler than web
22, causing cooling of web 22 as a vacuum sucks the web
into contact with cavity 46. In operatdon. cach of vacuum
feedlines 56 receives a supply of vacuum from vacuum
source 54 (of FIG. 1).

Plug support plate 42 of FIG. 2 is constructed and
arranged 10 support each of plugs 44 atop a dedicated
mountag post 64. Additiorally. a plurality of blower feed-
lines 60 suppiy a source of pressurized gas from blower
source 58 (of FIG. 1). to each of piugs 44. Feedline 60
delivers gas to a central delivery bore 70 formed centrally of
cach post 64. At least one transverse bore 72 feeds pressur-
ized gas to a plurality of side ports 74 that are formed in an
outer most wooden moild 76 of piug 44. A metal carrier 78
supports wooden mold 76 in axially slidable reladon on
mounting post 64. Similarly. wooden mold 76 is also
secured via fasteners 86 to base bezel 84. Preferably. mold
76 is formed from balsa wood. Furtherrnore. a resilient
circurnferential seal 88 is carried within bezel 84 to easure
sealing berween plug 44 and mountng post 64 as pressur-
ized gas is delivered there through. Namely. plug 44 is
formed from motd 76 and meta carrier 78. wherein scal 88
and o-ring 80 cnabie compliant axial movement of plug 44
along mounting post 64.
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A resilient mounting o-ring 80 is seated between wooden
moid 76 and mounting post 64. ensuring a compliant place-
meat of wooden mold 76 into cavity 46 during a molding
operation. O-ring 80 forms a resilient member that is dis-
posed between plug 434 and platen 36. Preferably. o-ring 80
is formmed from a resilient elastomeric material. such as
syathetic rubber. Alterpatively. o-ring 80 can be formed
from any of a oumber of resilient materials which are
compressible. yet have a relatively stiff spring-constant
Furthermore, the resilieat member can be formed from any
of a number of geometries. including washer-shaped. web-
shaped. and spherical-shaped pieces of resilient elastomeric
material. O-ring 80 is further contained within an ciongated
metal tube 82 of metal cammier 78. Additionally. metal base
bezel 84 is secured to tube 84 by threaded fasteners 86.

Base bezel 84 includes an upturned circumferendal lip
flange 9¢ coostructed and arranged to mate in cngagement
with circumferennal groove 68. Engaged lip flange 90 and
groove 68 catrap web 22 there between in sealed relation
there along, according to the construction depicted in FIGS.
2 and 3. Heace. web 22 is forced into groove 68 upon closure
therein. forming an air dght seal of web 22 about cavity 46.
Additionally. or aiternatively. lip flange 90 and circumfer-
ential groove 68 can be configured with edges that coact to
form a scissors-action there berween. Such action shall cut
web 22 upon complete closure of plug 44 within cavity 46,
yet still ciamp or retain the cut web during forming of a part
there from.

Tube 82 of FIG. 2 has a plurality of elongate siots 92
formed in the walls for delivering pressurized gas from
bares 72 for delivery through side port 74 to act upon web
22 during a moiding operation there along. Slots 92 cnabie
relative axial displacement between tube 82 and plug 4,
while enabling continued fluid low communication between
bore 70 and side ports 74. Alternatvely, any of a number of
other flow path configuradons can be used.

Plugs 44 arc mounted atop support plate 42 with a
threaded fastener 94. Fastener 94 is received through a hole
96 in plate 42 for maring in threaded cngagement with a
threaded receiving bore 98 in a bottom end of post 64. Bare
98 contains a plurality of axially extending loagitudinal slots
100 which enabie axial passage of pressurized gas from
feedline 60 into delivery bore 70. Addidogally. an o-ring seal
102 is formed in plate 42 for positively sealing hole 96 in
plate 42 with fastener 94.

F1G. 3 illustrates the closed configuration of mold assem-
bly 10 following the open configuration depicted in FIG. 2.
Once the pair of piatens 34 and 36 have beea closed. plug
support plate 42 is raised. stretching plastic web 22 as plug
44 is raised into cavity 46 via mountung post 64 and piug
support plate 42. As shown in the configuration of FIG. 3. lip
flange 90 fully circumferendally engages a portion of web
22 within circumferental receiving groove 68. forming a
scal there along. Additionally. the compliant and resilient
action of o-ring 80 cnsurcs that plug 44 is completely
received within cavity 46. even where slight misimatch
occurs between top platen 34. bottom platen 36. and support
plate 42 due to the configurarion of a large number of mold
assemblies 10 within press 16. or due to part wear and
mismatch. Hencs. mounting o-ring 80 acts as a spring which
ensures positive biasing and retention of each plug 44 within
cach receptacie 46. even where slight vertical mismatch or
misalignment has occurred between platens of the press.

Wood mold 76 of plug 43 can be properly sized and
tailored in order to adjust the swetching of heated web 22
during insertion of plug 44 within cavity 46. For example,
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male moid member is cammied. with the o-ring being recaived
within the tube and the mountng post being received within
the tube to cngage with the o-ring.

7- The assembly of claim 1 wherein the first die comprises
a circumferegtial seal and the second die comprises a lip
flange. the circumferentiai seal and the lip flange constructed
and arranged to mate in engagement upon mating of the
respective die about a2 web being formed there between.
forming a wecb scal there along.

8. The assembly of claimn 7 wherein the circumferential
seal and the lip flange coact to provide a seif-cutting feature
thers berween.

9. A thermo-forming press mold assembly having a first
platen and a second platen movable there between. com-
prising:

a first die member carried by the first platen;

a second die member compliantly camried by the second
platen. and consaucted and arranged to mate with the
first dic member, a web of material to be fortned being
received between the mated first and second dic mem-
bers; .

a multiaxial resilient member disposed between one of the
die members and an associated one of the platens. the
resilient member imparting three-dimensional compii-
ant engagement betweea the first and second die mem-
bers to ensure substantially aligned registy when
brought together about the web of material during a
thermo-formming cycle.

10. The assembly of claim 9 wherein the resilient member

comprises an o-ring.

11. The assembly of claim 9 wherein the first dic member
comprises a cavity camried by the first platen.

12. The assembly of claim 11 wherein the second die
member comprises a plug carried by the second platen and

10

15

10
the web comprises a sheet of heated plastic material. the
plug movably supparted for advancement into the web.
drawing the web into the cavity to form an articie therein.

13. The assembly of claim 12 wherein the resilient

member comprises an o-ring interposed between the plug
and the second platen. the plug. o-ring and second platen
cooperating to provide vertically and laterally compliant
engagement of the plug and the cavity, and the web being
received and formed there between.

14. The assembly of claim 9 wherein the plug comprises

a basc bezel and a male mold member carried on the base
bezel, and the assembly further comprises a mounting post
configured to carry the plug and the resilient member on the
second platen. the resilient member interposed between the
maic moid member and the post so as to provide vertical and
lateral compliance there between.

15. A thermo-forming press mold assembly. comprising:

a pair of platens supported for relative movement during
a thermo-forming operation;

a pair of complemeatary. mating dic members. one of the
die members carried by oune of the platens and the other
of the dic members carried by the other of the platens;

a muitiaxial resilient member disposed between one of the
die members and an associated one of the platens and
operative to impart compliance berween the cne die
member and the associated platen to ensurc substan-
dally aligned regisay between the pair of dic members
when brought together about 2 web of material during
a thermo-forming cycle.

16. The mold assembly of claim 15 wherein the multiaxial

resilient member comprises a resilient O-ring.

E 1 - - E =
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portions of moid 76 can be formed from materials having
different capacities for heat retention. causing associated
regions of web 22 in contact with such portoas to either
stretch or cool. there along. Additionally. or alternadvely.
various regions of mold 76 can be heated. encouraging
stretching of web 22 in the corresponding region there aloag.
Hence. the resuiting product produced between plug 44 and
cavity 46 can have a tailored thickness. by tailoring the
stretching of desired pordons of web 22 during insertion of
plug 44 into caviry 46. Likewise. radiuses forrmed along
portions of mold 76 can be adjusted to produce a suitable
article having a desired thickness there along.

Once piug 44 has been fully inserted into cavity 46.
stretching web 22 therein as showa in FIG. 3. pressure is
applied via feedline 60. bore 70 and ports 74 and 75. causing
web 22 to press into cavity 46. and encouraging article
formadon and cooling therein. Currently. or immediately
thereafter. a3 vacuum is applied via vacuum feedlines 56.
further encouraging the feeding of web 22 within cavity 46,
and encouraging clean and accurate formaton of surface
contours within the cavity 46 of the mold.

FIG. 4 illustrates an ajtermatively constructed mold
assembly 110 having a plug 144 that is movably camried
berween lowered and raised positions by plug support plate
42. via fastener 94. According to this device. top platen 34
and bowom platen 36 are constucted simijlar to the plateas
depicted in FIGS. 1-3. Heace. cavity 46 and top platen 34
are idendcal to that depicted in FIG. 2. including vacuum
feedlines 56. However. piug 146 is modified from the
construction shown in FIG. 2. wherein a2 modified construc-
ton for mounting post 164 is also depicted.

According to the construction of FIG. 4. mounting post
164 is mounted with fastener 94 to support plate 42, similar
to the construction of mold assembly 10. of FIG. 3. Pres-
surized gases are delivered to the concave side of web 22 via
feedline 60 and an axiai delivery bore 170 contained within
post 164. However. post 164 terminates in a bezel-shaped
base 184 which carries a resilient mounting o-ring 180
within a receiving groove 182 formed therein. A plurality of
threaded fastepers 186 mount to an upper bezel 188 in
resilieat. or compliant relation atop bezel-shaped base 184,
A pluralicy of slightly enlarged bores 188. each containing
scals 189, cnable cach fastener 186 to axially slide there-
through as o-ring 180 is slightly deformed during engage-
meat of plug 144 within cavity 46. Hence. seal 180 provides
a spring which epsures a compliant seating of plug 144
within cavity 46 during operation of press 116.

As aresult of the compliance. cach mold assembly 110 of
an array of such assemblies in press 116 will be assured of
producing uniformn positive sogagemeat. drawing web 22
into the desired article shape. and producing more consistent
and uniform artcles 52 as a comsequence thereof. The
remaining coastuction of press 116 is idendcal to that
disclosed in the FIG. 1-3 embodiment. Wooden mold 176 is
also rerained atop upper bezel 188 by fasteners 186.
Furthermore. a ceatral feedline 75 supplies pressurized gas
to the 100 surface of plug 144, as well as to the side via side
ports 174. The remaining fearures of press 116 are readily
apparect rom the device 16 disclosed in FIGS. 1-3.

It is to be understood that additdonal moid features that are
pot related to the preseat invention have been omitted in
order w0 simplify FIGS. 2—4. For example. it is generally
know in the art to include a sTipping device in top platen 34
(as showan in FIGS. 2-) for facilitadng removal of artcles
from dic cavides 46. Oune typical stripper construction
involves the placemeat of a spring loaded bolt that extends
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through the platen between cach cavity 46. in a construction
similar to that depicted in FIG. 2. A stripper plate is mounted
to the bottom of the bolt. in the botom face of the platen
between adjacent cavides. The spring holds the bolt and
stripping plate in a lowered position from the botom platen
face. The spring loaded bolt has a head that extends through
the top part of the piaten with a rubber snubbing washer
therebelow. such that when the grid is raised in contact with
the platen between the cavities cach associated stripper plate
is forcibly raised into flush position with the platea’s bottom
face. However. once the platen has been raised from the grid,
the spring loaded soubber biases the snubber plates down-
wardly from the platen. causing molded articles formed in
the die cavities to be cjected therefrom. However, when
molding simple articles such as those depicted in FIGS. 24,
the use of a snubber is ot necessary. Soubber use is
impartant where multiple or complex mold feamres are
provided on an article. or where a large number of reinforc-
ing ribs are included in the side wall constructions of an
article.

In compliance with the stamute. the invention has becn
described in language more or less specific as to structural
and methodical features. It is to be understood., however, that
the invention is not limited to the specific features shown
and described. since the means herein disclosed comprise
prefared farms of putting the invention into effect. The
invention is. therefore. claimed in any of its forms or
modifications within the proper scope of the appended
claims appropriately interpreted in accordance with the
doctrine of equivaicnts.

I claim:

1. A thenmo-forming press mold assembly having a first
platen and a second plater movably engageable
therebetween. comprising:

a first die member configured to be carried by the first

platen;

a second die member configured to be compliantly camied
by the second piaten. and constructed and arranged to
mate in substantiaily aligned regisay with the first die
member as the first and second piatens are movably
engaged;

a multidimensional resilient member disposed between
the second dic member and the second platen. the
resilient member constructed and arranged 0 impart
substantially aligned registry by providing vertical and
lateral compliance between the first and second die
members when brought together about a web of plastic
material to be formed as the first and second plateas are
movably engaged to form an artcle from the web
therebetween during 2 thexmo-forming cycle.

2. The assembly of claim 1 wherein the first dic member

comprises a cavity of the first platen.

3. The assembiy of claim 2 wherein the second die
member comprises a plug of the second platen. wherein the
plug is advanced intw a sheet of heated plastic web. forcing -
the web inwo the cavity to produce an article therein

4. The assembly of claim 1 wherein the resilient member
comprises 20 o-ring.

3. The assembly of claim 1 wherein the piug comprises 2
base bezel and a male mold member carried on the base
bezel and the asserbly further comprises a mounting post
configured to carry the plug and the resilicnt member on the
second platen. the resilient member interposed berween the
male mold member and the post 5o as to provide vertical and
lateral compliance there between.

6. The assembly of claim S wherein the resilient member
comprises an o-ring. the plug comprises a tube oa which the
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