woO 2009/097101 A1 |10V 0 OO0 OO 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization ‘, | I )
International Bureau

(43) International Publication Date
6 August 2009 (06.08.2009)

) IO O O O

(10) International Publication Number

WO 2009/097101 Al

(51) International Patent Classification:
HO5B 6/12 (2006.01)

(21) International Application Number:
PCT/US2009/000488

(22) International Filing Date: 26 January 2009 (26.01.2009)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
12/010,768 30 January 2008 (30.01.2008) US

(71) Applicants (for all designated States except US): SEITZ
CORPORATION [US/US]; 212 Industrial Lane, Tor-
rington, CT 06790 (US). CARLISLE FOODSERVICE
PRODUCTS, INCORPORATED [US/US]; 250 South
Clinton Street, Suite 201, Syracuse, NY 13202 (US).

(72) Inventors: JONES, Brian, C.; 22 Farmington River Turn-
pike, New Hartford, CT 06057 (US). GOYETTE, Glenn,
H.; 40 Windmill Road, Harwinton, CT 06791 (US). RUN-

(81)

(34)

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BE, BJ,
CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN,
TD, TG).

YAN, Richard; 39 Buckland Street - #9233, Manchester, Declaration under Rule 4.17:

CT 06040 (US). BELAND, Albert, J.; 89 Furnace Avenue
- #S-2, Stafford Springs, CT 06076 (US).

as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii))

(74) Agent: COSTAS, Peter, L.; Pepe & Hazard LLP, 225 Asy-  Published:
lum Avenue, Hartford, CT 06103 (US). —

with international search report

(54) Title: INDUCTION HEATED SERVER AND METHOD OF MAKING

/ oS xH
= - T = e /‘
AR (
g 50 48 70 68 Y 22
FIG. 4

(57) Abstract: An induction heatable server comprises a base element [4] having a bottom wall and a peripheral wall defining an
upwardly opening cavity in which are disposed a heat retentive disc [8] and a ring member [14] which is bonded to the peripheral
wall. A top element [2] extends over the ring member [14] and seals the cavity. The top element [2] is bonded to the peripheral wall
of the base element [4] and the ring member [14] to preclude moisture penetration into the cavity.



WO 2009/097101 PCT/US2009/000488

INDUCTION HEATED SERVER AND METHOD OF MAKING

BACKGROUND OF THE INVENTION

The present invention relates to induction heated servers for heating and/or maintaining
the temperature of food in serving plates placed thereon.

Food must be served at temperatures above 140° F to maintain good taste and quality.
This is a challenge in food service applications where meals are delivered to remote locations
such as in hospitals and nursing homes. Meals are served on china plates or serving dishes in
a central kitchen and then transported to patients in their rooms. To keep the food warm, the
served food is placed on a special heated “base” or server and then covered with an insulated
dome. Typically, the food temperature must be held above 140°F for up to 1 hour.

The special base or server is itself heated by an electromagnetic induction process.
The base assembly includes an encapsulated “load” or heat retentive disc which is (1)
susceptible to electromagnetic excitation and converts electromagnetic energy into equivalent
heat energy, and (2) desirably capable of storing both latent and sensible heat energy at
temperatures in-the range of 200°F through 350° F. Prior to placing the food plate on the
special base or server, the base is electromagnetically charged with a typical 60,000 joules (57
BTU) of energy. Typically, the charging power is 3,300 watts which is maintained over a
typical charging time of 18 seconds. As the base is inductively heated, the load temperature
increases to as high as 350°F. In the process the load stores latent heat energy within a

relatively narrow temperature range, e.g, between 250° and 350° F.
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The serving plate with the food thereon is placed on the server and the latent energy
stored in the load is slowly transferred to the food by thermal conduction to maintain the food
at an elevated temperature above 140°F. The driving force for the heat transfer is the
difference in temperature between the load temperature and the food temperature.

Immediately after charging the server, the food is typically at a served temperature of
180°F, and the load may reach a maximum post-charging internal temperature as high as
350°F. At the end of 1 hour, the food temperature and load temperature fall to about 140°F.
Thus the rate of heat transfer into the food zone is greatest within a few minutes after charging
the base when the temperature difference between the load and the food is greatest. As heat
is gradually transferred to the ambient environment through the base and dome cover, the
latent energy in the load becomes depleted and the load temperature begins to fall along with
the food temperature.

Current server technology is exhibited by the serving system sold by Dinex
International Corporation under the designation Model 511 Smart Therm™. The server or base
assembly consists of two molded synthetic resin elements -- upper and lower. The load and
insulation layer are sandwiched between the upper and lower elements which are ultrasonically
welded to each other. The insulation on the bottom of the load substantially prevents heat loss
through the bottom element and promotes heat flow from the load into the upper surface of the
upper element. It is important to have intimate contact between the load and the inner surface
of the upper element. The intimate contact promotes good thermal conduction between the load
and the food zone above the upper plastic element. A radio frequency identification (RFID) tag
can be incorporated to provide information to the induction charger to prevent overheating of

the temperature of the server.
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Aladdin employs technology in which the load is an inductively susceptible metal plate.
A disadvantage of the Aladdin technology is that the thermal storage in the metal plate is 100
percent sensible heat and O percent latent storage. The Aladdin system is not capable of
storing energy to the same level as the Dinex server without using a heavy and costly metal A
load that operates at temperatures in excess of 500°F. Because of the high temperature, air
trapped inside the Aladdin server expands and creates a high internal pressure. High pressure
will also be developed if water penetrates into the induction zone (when the server is washed)
through a faulty perimeter seal. A pressure relief valve is provided to vent the high pressure'
air or moisture that, if not otherwise relieved, could create an unsafe condition. The
reliability of the Aladdin system is diminished by failure of the pressure relief valve which
itself can result in water infiltration during the washing process. The ability of the base to
store heat at high temperature is greatly diminished once water enters into the induction zone-
because the water acts to remove heat and reduce temperature as heated steam escapes through
the relief valve.

The 511 Dinex base design is inherently less sensitive to the effects of trapped air.
Pressure increase is lessened because the Dinex latent heat load does not require very high
temperatures as are required with the Aladdin metal plate load. Thus, a pressure relief valve
is not required in the Dinex server.

However, the reliability of this Dinex server is compromised by the need to
ultrasonically weld the upper and lower plastic elements together. Experience has shown thét
the weld seam is not reliable, and water can infiltrate the induction zone during washing when

the seal is not 100 percent hermetic. After inductive charging, steam escapes through any
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perimeter leak, thereby venting heat to the atmosphere. When this happens, the server loses
its ability to keep the food warm.

It is an object of the present invention to provide a novel server construction which
effectively precludes water infiltration into the server.

It is also an object to provide such a server which eliminates the need for welding the
two elements.

Another object is to provide such a server which is readily fabricated and long lived.

A further object is to provide a novel method for fabricating an improved server which
eliminates the need for welding top and bottom elements.

SUMMARY OF THE INVENTION

It has now been found that the foregoing and related objgcts may be readily attained in
an induction heatable server comprising a bottom element having a bottom wall and a
peripheral wall defining an upwardly opening cavity in which are disposed a heat retentive
disc or load. A top element having a dependent peripheral flange extends over the heat
retentive disc and seals the cavity. The base element is overmolded with resin about the heat
retentive disc and has a generally horizontal flange which extends over a peripheral portion of
the top element. As a result, the heat retentive disc is encapsulated and the top element is
bonded to the peripheral wall of the base element to preclude moisture penetration into the
cavity.

The preferred assembly includes a premolded ring member upon which the heat
retentive disc and top element are seated.

Desirably, a layer of insulation is provided in the cavity below the heat retentive disc.
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The ring member has a body portion and a depending leg portion with an inwardly
extending flange at its lower end. The top element has a depending peripheral flange abutting
the top and outer side surfaces of the ring member.

An RFID tag is sealed in a well in the lower surface of the bottom wall, and
vermiculite is provided above the insulation to preclude flow of phase change material into the
insulation. The ring member has an inwardly extending flange on which the insulation and
disc are seated. The peripheral wall of the base element has an inwardly extending flange
extending over a peripheral portion of the top element.

The heat retentive server is made by molding a generally disc-shaped top element with
a depending peripheral flange and overmolding a ring member having an inwardly extending
flange at its lower end. The ring member flange is seated in the mold cavity and together with
the heat retentive disc, vermiculite, insulation, film and the top element provide a
subassembly. Injecting molten resin into the mold cavity to overflow about the outer
periphery and lower surface of the ring member and the top element and provides an outer
shell with a top wall, bottom wall and sidewall.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an isometric top view of a server embodying the present invention;
Figure 2 is an isometric bottom near thereof;

Figure 3 is a top plan view thereof;

Figure 4 is a transverse sectional view thereof;

Figure 5 is a side elevational view thereof;

Figure 6 is an exploded view thereof;

Figure 7 is a fragmentary sectional view thereof;
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Figure 8 is an enlarged sectional view of a peripheral portion of the top element drawn
to an enlarged scale; ’

Figure 9 is a fragmentary perspective view of a portion of the periphery of the top
element; and

Figure 10 is an enlarged fragmentary cross sectional view the server;

Figure 11 is a top perspective view of the top element;

Figure 12 is a bottom perspective view thereof.

Figure 13 is a top perspective view of the perimeter ring.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Turning first to Figures 1, 2, 6, and 10, therein illustrated is a server embodying the
present invention comprised of a top element generally designated by the numeral 2, a bottom
element generally designated by the numeral 4, an RFID tag 68 seated in a well 66, and a cap
70 sealing the tag 68 in the well.

The components which are internal to the assembled top and bottom elements 2, 4
comprise a perimeter ring (“P-ring”) 14, the disc or load 8, insulation 10, high temperature
resin film 12, and é layer of vermiculite 22. These internal elements are assembled in a mold
cavity with the previously molded top element 2, and molten resin is injected into the mold
cavity to overmold the bottom element 4 and encapsulate the internal elements to bond to the
top element 2 and P-ring 14.

The new induction heated server design and assembly process was developed to
address the limitations of the current base technology. The new server encapsulates the load

in an overmolding process that eliminates the need to ultrasonically weld top and bottom
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pieces together. This results in a strong, consistent and highly reliable server that is
impervious to water infiltration into the induction heating zone.

During the mold cycle, the mold machine operator assembles and places in a mold core
a sub-assembly 6 that consists of the top element 2, the load disc 8, vermiculite 22, the
insulation 10, the film 12, and a previously molded perimeter ring (P-ring) 14. The molten
resin introduced in the mold cavity bonds to the top element 2 and the P-ring 14 and thereby
forms the bottom element 4.

Molten resin is preferably injected at the center of assembly 6 so that the resin fills the
mold cavity behind the insulation 10. The preferred injection point is indicated as 10 in
Figure 2. A film 12 is applied over the insulation 10 to protect the insulation from the severe
stress caused at the injection point. The film 12 is preferably a high temperature plastic such
as polyethylene terephthallate with a typical thickness of 0.004 inch. The film is required to
have a significantly higher melt temperature than that of the injected resin and must be capable
of surviving the injection process intact to protect the insulation 10. The insulation 10 may be
any number of materials such as various insulating felts, woven fiberglass and woven high
temperature plastic. Typically the insulation 10 is 0.125 inch thick in the uncompressed state
and it may be compressed to as little as 0.040 ‘inch after being over molded in the second
cavity. An optional layer of vermiculite 22 having typical thickness of 0.030 inch may be
applied between the load 8 and insulation 10 to provide a further layer of separation between
the load 8 and the insulation 10. This is to prevent the latent polymer components in the load
8 from flowing into the voids in the insulation. The vermiculite acts as a barrier to improve |

overall insulation performance.
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During the fill cycle, the high pressure of the molten resin pushes the resin from the
injection point 18, at the bottom center of molded assembly, radially outwardly along bottom
wall 24 and then upwardly over the outer perimeter of the top element 2 and into the side wall
26. It is essential for a strong and complete overmolded seal be developed at the interface of
the molten resin and the perimeter 28 of top element 2. The' high temperéture of the molten
resin re-melts the surface of the perimeter 28. Upon cooling, a “welded” structure is
developed at perimeter 28 to provide a strong and reliable hermetic encapsulation of the load
8, vermiculite 22, insulation 10 and film 12.

To increase the surface area and strength of the “weld” interface at perimeter 28, a
series of vertical ribs 34 is formed on the circumferential surface 28 of the top element 2. The
preferred rib structure is characterized as having an equilateral triangular cross section
approximately 0.030 inch at the base.  Both surface area and molten resin penetration into
the perimeter 28 are enhanced, thus providing increased overmold seam strength and
durability.

As the molten resin progresses past the perimeter 28 of top element 2, it flows into the
lower portion of the sidewall 26 and envelopes the top portion 28a of perimeter 28.  The top
and bottom portion of perimeter 28 of part 2 comprises a ring structure 32 that further
enhances the overmold melt zone by creating two additional melt planes (28a and 28b,
respectively). This geometry further enhances the strength of the final overmolded structure
by providing a geometry that effectively locks the molded subassembly 6 in place and creates a
sealed structure over three different melt planes (28a and 28b plus vertical melt planes 34a on

multiple vertical rib structures 34). Destructive testing has confirmed that this geometry
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creates a hermetic overmolded structure with strength equal to that of the baseline resin, i.e.
the same strength as if no weld seam existed.

The main purpose of P-ring 14 is to improve the thermal performance of the base 16
through the selective enhancement of insulation and prevention of heat loss through the bottom
and sides of the bottom element 4. Another purpose of the P-ring 14 is to assist in assembling
and positioning of the load 8 and insulation 10 inside of top element 2 through creation of a
sub-assembly 6 prior to overmolding.

The inside diameter of p-ring 14 is approximately 0.100 inch larger than the outside
diameter of the load 8. The sub-assembly of the load inside the p-ring 14 creates a gap 44a on
the order of 0.050 inch between the OD of the load 8 and ID of the P-ring 14. Another much
larger air gap 44b is formed by 3-sides of the U-feature 76 in the P-ring 14. The P-ring 14 is
also designed with a bottom L- shaped feature 36. When the P-ring 14 is assembled into the
first molded element, it can be locked into position through the use of a cam lock feature 38 |
that engages against tabs 40 on the inside rim of part 2. Clearance slots 42 are provided in P-
ring 14 to allov-v tabs 40 to pass as the P-ring 14 is initially engaged in the element 2 Next,
the P-ring 14 is rotated so that tabs 40 compress upwardly against cam lock 38. Thus, the top
surface 36a of L-shaped feature 36 presses directly against the film 12 and indirectly against.
insulation 10 and load 8, and firmly locks the P-ring into position in the subassembly 6. The
bottom surface 36b of L-shaped feature 36 is designed with a leading edge angle 58 to direct
molten resin flow below and away from the P-ring 14 and into the foot ring 46 formed in the
bottom of base 16.  During injection cavity, molten plastic is unable to penetrate between tﬁe
Mylar film 12 and L-shaped feature 36. The gaps 44a and 44b remain preferentially unfilled.

Gaps 44a abd 44b create a barrier to heat loss through the perimeter of load 8 and through the



WO 2009/097101 PCT/US2009/000488

10
sidewall of base 16. Furthermore the thickness of P-ring 14 creates a further barrier to heat
transfer through the side wall and bottom of base 16. A preferred embodiment is to fabricate
the P-ring 14 from a resin that has lower thermal conductivity than the overmold resin (with
resistance to heat flow being inversely proportional to thermal conductivity and proportional to
P-ring material thickness). Without the P-ring 14, undesirably high temperatures and
associated heat loss are increased in the sidewall and the bottom of base 16. The effect of the
P-ring 14 in reducing heat loss has been verified using thermal graphic imaging. Bottom
temperatures of base 16 under the perimeter of load 8 were reduced from 160°F to less than
130°F through application of the P-ring innovation.

The overmold process has the benefit of forcing the removal of air that would
otherwise be retained inside the base since trapped air causes significant pressure increase as
the base is inductively heated. Gap 44a provides room for thermal expansion of escaped air to
limit pressure increase that would otherwise cause load 8 to expand in width (thickness). In
effect, gap 44a acts as an air ballast to reduce trapped air pressure. Gap 44 also provides the
benefit of allowing room for radial thermal expansion of load 8. The net effect of gap 44a is
to reduce internal stresses caused by thermal e){pansion that would otherwise be transferred
into the plastic overmolded structure of base 16.

Foot ring 46, formed as a result of the application of p-ring 14, provides the further
benefit of creating an enclosed air gap 50 between the bottom 48 of the base 16 and the
surface 52 upon which the base is resting. The gap 50 creates a further barrier to heat transfer
from the bottom of base 16. Foot ring 46 also provides means to stack multiple bases one on
top of the other. Without foot ring 46, the lower outside perimeter 54 at bottom of side wall

will interfere with inside edge ring 56 and cause unstable stacking. Foot ring 46 solves this by
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elevating the perimeter 54 above the edge ring 56, thereby providing stable stacking support.
Foot ring 46 also allows room for convenient placement of RFID well 66 below insulation 10
and inside the space created by air gap 50.

The high pressure of the overmolding process causes the top surface 60 of the load 8 to
be pushed against bottom surface 62 of top element 2. After the assembly is cooled and cured,
there is intimate contact and increased contact pressure between the surfaces 60 and 62. This
has the preferential effect of increasing thermal conduction and heat transfer from the load 8
through the wall section 64 into the food warming zone above the top surface 20. |

The overmolded assembly 4 is removed from the mold cavity upon completion of the
cycle. The assembly 4 is a durable, hermetically sealed, overmolded assembly that
encapsulates the load, vermiculite, insulation, Mylar film and P-ring. The final assembly
process step is to install a radio frequency identification (RFID) tag 68 inside the well 66 on
which the RFID tag 68 is sealed by adheriné the cap 70 over the well 66. The RFID tag 68 is
used to provide information to the machine that provides the induction charge into the base 16.
The information includes: (1) time duration since last charge and (2) the amount of energy that
must be delivered in a full charge. The preferred geometry for the new server includes the
encapsulation of the tag 68 in the well 66 through the process of ultrasonically welding the cap
70 over the well 66. This process is accomplished after molding to protect the RFID tag from
the heat and pressure of the molding process that could otherwise damage the tag 68. The
inside well 66 conforms to the geometry of tag 68 so as to centrally locate tag 68 in the well
66 prior to welding the cap 70. The ultrasonic weld joint 72 is formed using conventional
welding technology and provides a very reliable and hermetic seal to protect the tag 68 since

the weld joint 72 is impervious to water infiltration from the commercial dish washing cycle.
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As is well known, the load may comprise a metallic disc or a composite structure
containing electromagnetically inductive layers provided by metal foil, metal particles and
graphite. The composite structure is assembled and bonded into a monolithic assembly.

As is well known, the RFID tag can provide information concerning the inductive
energy charge required and the inductive heating history of the server to a microprocessor
which can actuate or terminate the operation of an associated charger to bring and/or maintain
the server in a desired temperature range.

The P-ring provides a platform upon which the previously molded top element, load,
insulating material and film may be supported in the mold cavity prior to and during the
overmolding process which encapsulates the various components to provide a monolithic
structure. The toothed configuration in the perimeter of the top element strengthens the bond
between the perimeter of the top element and the body of the resin which is molded thereover.

Upon removal of the assembly from the mold, the RFID chip or tag is inserted into the
cavity molded in the bottom surface and a cap is secured thereover by ultrasonic welding, or a
high temperature adhesive.

The plastic resins employed in the molded assembly 4 must be suitable for withstanding
up to three daily hot water wash cycles and to withstand various detergents and rinse agents.
Suitable resins include various grades of thermoplastics including polypropylene, nylon,
polycarbonate, and polyethylene terephthallate. The resins may be blended with fillers such as
glass beads, fibers and talc to enhance durability. Also secondary resins may be added as an
alloy or in a blended material to enhance strength and resistance to the hot dish water,
detergents and rinse agents. For example a blend of polycarbonate and polybutyl terephthalate

(PBT) is deemed a desired alternative to enhance the properties of polycarbonate.
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The P-ring resin should have a melt temperature above the melt temperature of the
overmold resin to ensure timt the P-ring does not soften and maintains physical
integrity during the high temperature and pressures experienced in the over molding process.
For example suitable materials for the P-ring are filled and unfilled grades of polypropylene,
polycarbonate, and nylon. Higher end engineering resins such as polysulfone are also suitable
candidates.

Thus, it can be seen that the structure and method of the present invention provides a
novel, long-lived server which can maintain food in a dish placed thereon within a desired

temperature range for an extended period of time.



WO 2009/097101 PCT/US2009/000488

14
CLAIMS
Having thus described the invention what is claimed is:
1. An induction heatable server comprising:

@) a synthetic resin top element having a depending peripheral
flange;

(b) a synthetic resin bottom element having a bottom wall and a
peripheral wall with an upper portion extending over the peripheral portion of
said top element and together defining a cavity; and

© a heat retentive disc in said cavity, said bottom element being
overmolded with synthetic resin about said heat retentive disc and having a
generally horizontal flange extending over said peripheral portion of said top
element to encapsulate said heat retentive disc and to firmly bond the elements
into a monolithic structure which precludes moisture penetration into said
cavity.

2. The induction heatable server in accordance with Claim 1
wherein there is included a ring member ¢xtending about the periphery of said heat
retentive disc, said ring member being overmolded by resin and bonded to peripheral
wall of said bottom element.

3. The induction heatable server in accordance with Claim 1 wherein there is
included a layer of insulation in said cavity below said heat retentive disc.

4. The induction heatable server in accordance with Claim 2 wherein said ring
member has a body portion and a depending leg portion with an inwardly extending flange at

its lower end.
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5. The induction heatable server in accordance with Claim 4 wherein said top
element has a depending peripheral flange abutting the top and outer side surfaces of said ring
member.

6. The induction heatable server in accordance with Claim 1 wherein there is
included an RFID tag sealed in a well in the lower surface of said bottom wall.

7. The induction heatable server in accordance with Claim 3 wherein a polymer
film is provided above the insulation to preclude flow of the overmolded resin into said
insulation.

8. The induction heatable server in accordance with Claim 4 where said ring has
an inwardly extending flange on which said insulation and heat retentive disc are seated.

9. The induction heatable server in accordance with Claim 1 wherein said top
element has a generally vertical circumferential surface with closely spaced vertical ribs
extending thereabout.

10.  In a method for making a heat retentive server, the steps comprising:

@) molding a generally disc-shaped top element with a
depending peripheral flange;

(b) seating in a mold cavity said top element and a heat
retentive disc; and

© injecting molten resin into said mold cavity to flow about the
outer periphery of said top element and said heat retentive disc to provide an
outer shell with a bottom wall and a sidewall, the upper portion of said side wall
having a flange portion overlying a peripheral portion of said top element.

11.  The method of making a heat retentive server in accordance with Claim
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10 where there is molded a ring member having an inwardly extending flange at
its lower end and said seating step includes placing therein said ring member,
said disc and said top element thereon.

12.  The method of making a heat retentive server in accordance with Claim 10
wherein said seating step includes a layer of insulation.

13.  The method of making a hee.1t retentive server in accordance with Claim 10
wherein said injecting step produces a cavity in the bottom wall of said shell and wherein an
RFID chip is sealed in said cavity.

14.  The method of making a heat retentive server in accordance with Claim 10
wherein said seaﬁng step includes placing a polymeric film over said insulation to provide a

barrier protecting said insulation from the flowing resin.



000000000000000000000000000000




000000000000000000000000000000




WO 2009/097101 PCT/US2009/000488

3/13

. FIG 3



PCT/US2009/000488

4/13

WO 2009/097101

L 9/

Mv wm M 89 0/ &b .Qw | \m
\.\ .. —\\\\ Z M\\%J\\/\\\\ \\\\\\\\
92 (7777077 777777777 RS D
F//// AANAN AAAAYANY DN LAY ) //////
I




WO 2009/097101 PCT/US2009/000488

5/13

FIG 5




WO 2009/097101 PCT/US2009/000488

6/13




WO 2009/097101 PCT/US2009/000488

7/13

s
N~
\\

~SSRTIRY ;’;C: s

\
4
8 ' // 7/ ,' 7@2
| “n““““‘ / ‘/

VMI/// A54

\,\
| 2 5&9 36a 34 360 46

FIG. 7

64




WO 2009/097101 PCT/US2009/000488

8/13

64



WO 2009/097101 PCT/US2009/000488

9/13

FIG. 9



2. O 89 e .25 oS
| | N S A R
52 \,l y [ | \
a7 T 7777
O~ SSS S SIS NS SNSSSNSISSSAINSSSSSSN

’ ,ﬁ\\\\\\\\\\\\\\\\\\\\\\\\\\\Q\
N — ]

/




WO 2009/097101 PCT/US2009/000488

11/13

28

28a
34

FIG. 1/




PCT/US2009/000488

WO 2009/097101

12/13




WO 2009/097101 PCT/US2009/000488

-13/13 .

38

/4

FIG 13

i
\@



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 09/00488

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - HO5B 6/12 (2009.01)
USPC - 219/621

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

USPC - 219/621

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
'219/600, 620, 621; 126/26; 99/451, DIG10 (keyword limited - see terms below)

Electronic data base consulted during the international search (name of
pubwest, Google Scholar
Terms - induction, resin, synthetic, heat, retention, disk, encapsulate,

data base and, where practicable, search terms used)

server, RFID, polymer film.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 5,786,643 A (Wyatt et'al.) 28 July 1998 (28.07.1998); Fig. 1; Abstract; col 4, In 26-36, col 7, | 1-5, 8-12

---seeee— | |n 8-42, col 8; In 12-37, 43-50, 62-65;co0l 10,In34-54.
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the principle or theory underlymg e invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
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