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The 466 Patent: Independent Claims

1. A method, comprising:

providing a three-dimensional printer that includes a tag
SENSOr:

receiving a request from a client over a network to
fabricate an object on the three-dimensional printer, the
three-dimensional printer coupled to a supply of a build
material including a tag that stores at least one property
of the build material;

reading data from the tag with the tag sensor;

providing the data from the tag to the client over the
network, the data including at least one property of the
build material;

receiving one or more operational parameters from the
client selected for use in controlling operation of the
three-dimensional printer when fabricating the object
with the build material having the at least one property
stored in the tag; and

fabricating the object with the build material according to
the one or more operational parameters.

FISH.

19. A method, comprising:

providing a three-dimensional printer that includes a
controller and a tag sensor;

coupling a contamer of a build material to the three-
dimensional printer, the container including a tag that
stores at least one property of the build material:

reading data from the tag with the tag sensor:

transmitting the data to the controller;

determining an operational parameter for configuring the
three-dimensional printer for a fabrication process
using the build material based upon at least one prop-
erty of the build material in the data, the operational
parameter including at least one ot a build platform
temperature, a build volume temperature, an infill
requirement, a rafting requirement, a support structure
requirement, and a cooling requirement;

controlling operation of the three-dimensional printer
with the controller according to the operational param-
eter; and

fabricating an object with the three-dimensional printer
based upon the operational parameter.

frcom | 6
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Grounds 1A-1B: Claim 1, Element 1[f]

receiving one or more operational parameters from the
client selected for use in controlling operation of the

three-dimensional printer when fabricating the object

FISH. room | 8
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Grounds 1A-1B: Claim 1, Element 1[f]

Loughran discloses receiving a fabrication job from the CAD client generated
for use in controlling operation of the 3D printer when fabricating the object

FIG 1
[0020] Stull referring to FIG. 1, a material container 110 .
contaming a material 112 from which physical objects can e —
be fabricated at the second SFF system 104 in accordance 1 mrémgﬂ veTem
with SFF fabrication jobs generated at the first SFF system ol s
102 is introduced info the second SFF sysiem 104, as 22(3) /oo

EX1004, [0020]; Pet., 19; Pet. Reply, 1

INFO @,\324

capable of generating SFF fabrication jobs. The CAD sofi-
ware 610 generates a SFF fabrication job for fabrication
from a specific material based on the information regarding
that material which has been received. The CAD sofiware
610 then sends the SFF fabrication job to the second SFE
svstem 104 over the network 106 via the communication
mechanism 604 of the first SFF system 102.

EX1004, [0055]; Pet., 24; Pet. Reply, 1-2

122

FIRST SFF
SYSTEM
104

three-dimensional printer

"

EX1004, FIG. 1; Pet., 17
FISH. room | ¢
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Grounds 1A-1B: Claim 1, Element 1[f]

Loughran:

FISH.
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Grounds 1A-1B: Claim 1, Element 1[f]

Loughran:

purpose computing device. In some embodiments of the
invention, the first SFF system 102 may be considered a
client to the second SFF system 104, in that the first SFF
system 102 provides SFF jobs to the second SFF system
104, and the second SFT system 104 fabricates these jobs.
Only one such client is depicted in FIG. 1 for illustrative
convenience, and in other embodiments there may be more
than one such client. Furthermore, the network 106 may be

EX1004, [0012]; Pet., 8, 15; Pet. Reply, 1

[0038] The first SFF system 102 may further be sent the
retrieved information regarding the material 112, or alter-
natively information as to how the information regarding the
material 112 can be downloaded by the first SFF system 102
itsell (328). In the latter instance, for example, the second
SFF system 104 may provide the first SFF system 102 with
the known base URL and/or the material identifier associ-
ated with the material 112. Therefore, the first SFF system
102 has suflicient information to download the information
regarding the material 112 from the material information
server 108 itself.

EX1004, [0038]; Pet., 21-22; Pet. Rep. 4

[0028] In one embodiment, therefore, the first SFF system
102 requests the information regarding the material 112
from the material information server 108 over the network
106 based on the unique material identifier of the material
112, as indicated by the letter D 124. The second SFF system
104 may have already sent the material identifier for the
material 112 to the first SFF system 102, as indicated by the
letter C 122, such that the first SFF system 102 requests this
information only if it does not already have it. The material
information server 108 sends the information back to the
first SFF system 102 over the network 106, as indicated by
the letter E 126. The first SFF system 102 may receive the

EX1004, [0028]; Pet., 21-22; Pet. Reply, 1, 4

frcom | 11
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Grounds 1A-1B: Claim 1, Element 1[f]

Loughran:

system 104. The first SFF system 102 is depicted in FIG. 6
as including a store 602, a communication mechanism 604,
a comparison mechanism 606, an information retrieval

mechamsm 608, and CAD software 610. The first SFF

EX1004, [0050]; Pet., 8, 17-18; Pet. Reply, 1

storage device. The store 602 stores the unique material
identifiers of materials known to the first SFF system 102 for
which the CAD software 610 has information by which to
generate SFFE fabrication jobs for transmission to the second
SEE system 104 over the network 106. The information may

EX1004, [0051]; Pet., 24; Pet. Reply, 1

retrieved (414). The first SFF system 102 then parses the
information regarding the materials for using it in SFF
fabrication job generation (416). Periodically, the first SFF

EX1004, [0043]; Pet., 24

FISH.

the CAD software 610 may be any type of software that is
capable of generating SFF fabrication jobs. The CAD sofi-
ware 610 generates a SFF fabrication job for fabrication
from a specific matenal based on the information regarding
that material which has been received. The CAD sofitware

610 then sends the SFF fabrication job to the second SEF
system 104 over the network 106 via the communication
mechanism 604 of the first SFF system 102.

EX1004, [0055]; Pet., 9, 24; Pet. Reply, 1-2, 5

from materials, like the material 112. The first SFF system
102, such as its CAD software, may have to have the
information regarding the material 112 so that the SFF
fabrication jobs can be accurately generate for ultimate
fabrication of physical objects from the material 112. For
instance, build time estimation, feature orientation sugges-
tion, and part scaling based on expected shrinkage are
determinations that the CAD software may make based on
the information regarding the material 112 from which a
physical object 1s to be constructed.

EX1004, [0027]; Pet., 23-24; Pet. Reply, 1
frcom | 12
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Grounds 1A-1B: Claim 1, Element 1[f]

Dubois discloses selecting printing parameters by a CAD computer

FISH.

[0057] Conventionally, the production of a component 1s
preceded by a stage of computer-aided design which involves
producing a three-dimensional (hereinafter “31D”) represen-
tation of this object on the basis of a specification assembling
all the requirements and properties to be fulfilled thereby.
[0058] On the basis of this 3D representation and the speci-
fication, the method according to the invention determines a
set of printing characteristics.

[0059] FIG. 1 i1s a block diagram of early stages of the
method according to the invention employed when determin-
ing all the characteristics of the component production cycle.
A first stage 1 of the method allows the 3D representation to
be cut up into a set of characteristic objects. This set of
characteristic objects 1s used, in a slicing stage 2 of the
method, to slice the 3D representation of the component to be
produced in order to obtain a set of print layers to be printed
in succession. In a stage 3, the method allows a set of discrete
spatial trajectories to be computed for each print layer. Stage
4 mmvolves determining a set of printing parameters for each
print laver and each spatial and temporal trajectory. The fol-
lowing stage 5 of the method consists in establishing a law of
spatial and temporal sequencing of print path of the print
layers and the discrete spatial trajectories thus determined.

[0147] The data processing unit 105 in FIG. 5§ will now be
described with reference to F1G. 6.

[0148] A computation unit 198, adapted, in particular, to
cut up a 3D representation of the component to be produced
into characteristic objects has as its inputs said 3D represen-
tation, the production specification of the component, param-
eterised in the form of digital data, and is connected to a
database 199. The database 199 contains all the results of
investigations carried out prior to production of said compo-
nent. These investigations relate to the choice of optimum
values of printing parameters as a function of the nature of the
materials, the characteristics of the printer and the deposition
conditions.

[0150] The computation unit 198 is also adapted to slice the
3D representation of the component and to determine, as a
function of the input data and the information stored in the
database 119 about the component to be produced. the print
layers to be printed successively and all of the printing param-
eters by employing, for example by means of software, the
stage of slicing the 3D representation of the component to be
produced of the method according to the invention as
described hereinbefore with reference to FIG. 1.

EX1005, [0057]-[0059], [0147]-[0150]; EX1003, {[1165-66; Pet., 24-26

frcom | 13
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Grounds 1A-1B: Claim 1, Element 1[f]

Dubois’s printing parameters are based on the material

[0016] Problems associated with computer-aided design of
the object to be produced also occur. Computer-aided design
conventionally consists 1 cutting up a representation of the
object to be produced in successive print layers and defining
for each layer patterns which are to be printed by the printer.
Computer-aided design which does not allow tor the proper-
ties of the device and the properties of the materials does not
allow optimum definition of the patterns to be printed.

EX1005, [0016]; Pet., 11, 25

[0027] establishing a set of printing parameters as a func-
tion of the nature of the materials deposited and the
deposition conditions thereof for each print layer and for
each discrete spatial trajectory;

EX1005, [0027]; Pet., 25; Pet. Rep., 2

the materials, a temperature, a pressure and a state of disper-
sion in the storage means as a function of its nature and its
deposition conditions, in particular the arrangement of the
ejection means. The object of this 1s, in particular, to preserve

[0109] Firstly, the method involves determining, for each of

EX1005, [0109]; Pet., 25; Pet. Rep., 2

to evolve freely or this evolution can be controlled. By con-
trolling, in particular, the temperature of the environment in
which the material is deposited, for example the air surround-
ing the deposited material if production takes place in the
open air, and therefore the temperature of the deposited mate-
rial, 1t 1s possible to control evaporation of the solvent in a
tavourable manner, for example by controlling uniform and/
or faster or slower evaporation. It is also possible to control
other properties of the surrounding environment such as the
pressure, the nature of the gas in which the materials are
deposited or other properties with the aim of optimising evo-
Tution of the deposited material.

EX1005, [0111]; Pet., 25; Pet. Rep., 2

[0112] The method according to the invention thus allows
the characteristics of the environment in which the compo-
nent 1s produced to be determined, in particular by determin-
ing a temperature of the environment for each print layer.

EX1005, [0112]; Pet., 25: Pet. Rep., 2

frcom | 14
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Grounds 1A-1B: Claim 1, Element 1[f]

Dubois discloses the CAD computer being separate from the printer

Printer [0170] The description of the data processing unit 105 is a
\ functional description thereof. The means which make it up
(—-——- e e e T T T can be implemented. by means of software or hardware and
:| _ o _ma_' = +'| may be distributed in various components of the device. The
I ___|_1_..- -Il-raz- ~1030- -+ —-— computation units 198, 201, 202, 203, the analysis unit 205,
e e T 1096- e -—"! the unit 206 for determining the degree of obstruction of the
Il [rso][-1s- [Fome] I ejection means and the database 199 can thus be implemented
1o7a- T N E——— el b fsoft | dth :
o m - — - = @ l y means of software on a persona computer and the various
l L 117a- -117b | control units 207 to 211 as well as the chamber temperature
" - ~ | control unit can be integrated in the form of a printed circuit
E FES& 1060 LI _,_JI board in the means which they are responsible for controlling.
e — - -~ e T These control units can also be implemented in the form of
L gty N 77 f L i — soltware in a PC which can be the PC described hereinbetore.
o N T : 110a 110k i
1. - : SECOND DECLARATION OF DE. MICHAEL HICKNER
'! 12 i i l ' ! [0170]. A personal computer 1s a distinct device from the prnnter itself. During
0 .i i |
I|: r o _1 deposition. Patent Owner's expert Dr. Cormier agreed that “the computation unit
T T e ——- [ — e
9 FIG.5 198 .. performs the slicing function™ and “the slicer software 15 executing on a
-105- -
/ personal computer.” EX1045, 73:15-76:13. Therefore. Dubois discloses that the
Processing unit 105 : : : : i ! L
(includes Eomputation unit 198) EX1005, [0170], FIG. 5; Pet., 25; Pet. Reply, 3 computation units that determine print layers. trajectories. and printing parameters
as a function of input data and mformation (including the state of materials. printer
F I S H ° characteristics, and deposition conditions) are implemented on a personal computer. |fr.com | 15

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE EX1042, 114; Pet. Reply, 3
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Grounds 1A-1B: Claim 1, Element 1[f]

The Loughran-Dubois combination teaches receiving printing parameters
from the CAD client generated for use in controlling operation of the 3D
printer when fabricating the object

DECLARATION OF DR. MICHAFEL HICKNER

SECOND DECLARATION OF DR. MICHAEL HICKNER

for each fabrication job. As I discussed above, Loughran’s client computer 102
sends fabrication jobs through the network to the SFE printer 104. These fabrication
jobs include CAD mmformation and a POSITA would have beneficially applied
Dubois’s suggestions to the system of Loughran such that the CAD mformation

additionally includes operational parameters, as suggested by Dubois. As such, 1in

Dubo1s’s suggestions to Loughran’s SFF fabrication system to include the additional
parameter information disclosed by Dubois as part of the information included with
each fabrication job transmutted from Loughran s client computer 102 (e.g., the CAD

mformation discussed by Loughran in combination with operational parameters as

EX1003, |[946-47; Pet., 11-12

FISH.

operational parameters for fabrication jobs. Id.; EX1003, 9961-62. Therefore, the
proposed modification of Loughran based on Dubois does not involve “redesigning
Loughran™ to “shifi]] parameter-setting into the client-generated job™ as Patent
Owner asserts. POR. 12-13. Rather. as I explaimned i my first declaration. 1t merely
mmplements Dubois’s suggestion to provide additional details on material-based
operational parameters that would beneficially be determined duning fabrication job
generation to complement Loughran's express disclosure of “generat[ing] a SFF

fabrication job for fabnication from a specific matenal based on the mformation

EX1042, q[8; Pet. Reply, 2

frcom | 16
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Grounds 1A-1B: Claim 1, Element 1[f]

FISH.

SECOND DECLARATION OF DR. MICHAEL HICKNER

9 Loughran’s disclosure of generating print jobs at the remote client
computer “based on the information regarding that matenal™ 1s complemented by
Dubois, which suggests the conventional option of determining material-specific

operational parameters at a computer separate from the printer at the time of

generating print jobs (prior to printing). EX1004, [0055]; EX1005. [0069]-[0073].

[0081]-[0092]. [0128]. [0170]. For example, Dubois suggests associating the
material-specific “printing parameters” with the print job “during the stage of cutting
up the 3D representation of the component.” which can be performed during a slicing
stage by “computation unit 1987 implemented as “sofrware omn a personal
computer.” not the printer. EX1005, [0081]-[0092] (“during or prior to the slicing
stage™). [0148]-[0150] (“optimum values of printing parameters as a function of the

nature of the materials” determined by “computation unit 198™), [0170]. Patent

EX1042, 919; Pet. Reply, 2-3

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
17
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Grounds 1A-1B: Claim 1, Element 1[f]

Patent Owner’s arguments based on Loughran alone are improper

FISH.

PATENT OWNER’S SUR-REPLY

does not solve the problems identified in the Response. (Reply. 1-3). Loughran
assigns different roles to the client and the printer. The client uses material
information to generate jobs—for example, for build-time estimation. orientation,
and scaling. (EX1004, T[0002]. [0027]. [0043]. [0055]). The printer. by contrast,
retrieves machine-readable material information. extracts parameters., and
“automatically and dynamucally™ adjusts itself for fabrication. (Id.. TJ[0024]-[0026].
[0035]-[0037]. [0045]. [0048]). Petitioner's cited passages show client-side CAD
generation plus printer-side dynamic adjustment—not the claimed receipt at the

printer of client-selected operational parameters. (Id.. T[0002]. [0024]-[0028].

[D068]-[0073]. [0148]-[0150]). Nor does Loughran Y[0041] disclose client-side
selection of printer-control parameters; 1t savs only that the first SFF system may
recerve mformation about the second SFF system. including a list of known material
identifiers and perhaps a base URL. (EX 1004, [0041]). That does not disclose client

selection of the printer-control operational parameters recited in claim 1[f].

DECISION
Granting Institution of Inter Parres Review
SUSC §314

element 1b. Prelim. Resp. 27. Because Petitioner’s asserted unpatentabality

15 based on the combined teachings of Loughran and Dubois, Patent

Owmner’s argument based on Loughran alone 1s unpersuasive. Patent

Inst. Dec., 20

PO Sur-reply, 1-2 frcom | 18
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Grounds 1A-1B: Claim 1, Element 1[f]

The Loughran-Dubois Combination provides all necessary information to
determine optimum values

Loughran
- : PATENT OWNER’S SUR-REPLY
[0041] The first SFE system 102 receives a first list of
material identifiers known to the second SFF system 104 The Reply's assertion that both systems can access the same material-

over the network 106, as well as optionally other informa-

tion (402). Receivin o the first list may involve the first SFF information server does not close the gap. (Reply, 4-3). Loughran’s server provides

S}"STE‘L‘IlI 102 receiving the list as part of an mnformation material information; it does not provide the printer-characteristics and deposition-
extraction process performed by the first SFF system 102

relative to the second SFF system 104. For instance, the first condition mputs Dubois uses to determine “optimum values of printing parameters.”
SFF system 102 may query the second SFF system 104 for PO Sur-reply, 1-2

mnformation regarding the second SFF system 104. In .
response, the second SFF system 104 may provide the first SECOND DECLARATION OF DR. MICHAEL HICKNER
SFF system 102 with information about itself, including a 1(C 122), FIG. 4 (402). As Loughran discloses, the printer in the combination would
list of material identifiers known to the second SFF system
104. The second SFF system 104 may provide, for example,
the known base URL address that has been described.

EX1004, [0041]; Pet. Reply, 5

provide the remote CAD client with “other information™ and “information about

itself.” including the printer-characteristics and deposition-condition inputs that

[0073] All of the pmperties, parameters, characteristics, Dubois identifies as necessary to determune optimum values, “over the network ™ as

faCtF.‘rl' s relating t_O t!le materials, to the priqte:r and to the part of the “mformation extraction process.” EX1004, [0041]. As I explamed 1n my
environment, which influence the above-described factors but
which cannot be controlled, in turn constitute the deposition
conditions. This applies in particular to the size and arrange-

EX1005, [0073]; Pet. Reply, 2

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
19

EX1042, §15; Pet. Reply, 5
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Grounds 1A-1B: Claim 1, Element 1[f]

Motivations to Combine Loughran and Dubois:

« “...'optimum values of printing parameters as a function of the nature of the
materials, the characteristics of the printer and deposition conditions.” EX1005,
[0148]."

« “...advantageously allow optimal use of the various functions of the printer based
on the nature of the materials in the printer.”

« “...the application of known techniques to a known system ready for
iImprovement to yield predictable results.”

Pet., 10-13

FISH. reom | 20

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Grounds 1A-1B: Claim 5

FISH.

3. The method of claim 1. wherein the three-dimensional
printer is coupled to a first supply of a first build material and
a second supply of a second build material different from the
first build material, the first supply including a first tag that
stores at least one property of the first build material, and the

second supply including a second tag that stores at least one
property of the second build material.

4. The method of claim 3, further comprising providing
data from the first tag and the second tag to the client over
the network, the data including at least one property of the
first build material and the second build material.

5. The method of claim 4, further comprising receiving a
selection of one of the first build material and the second
build material from the client for use in fabricating the object
using the three-dimensional printer.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
22
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Grounds 1A-1B: Claim 5

The Loughran-Dubois combination teaches the printer is coupled to a first
tagged build material and a second tagged build material

Loughran

[0016] In a wide-area thermal inkjet or a single jet inkjet
SEFF system, a jet for each of a plastic build material and a
wax-like support material is used. The materials are held in
a melted liquid state in reservoirs. The liquids are fed to

EX1004, [0016]; Pet., 28

and thus unknown, or already known material. The material
container 110 contains a tag 114 that includes a material
identifier that is unique among material identifiers of differ-
ent containers containing other materials. Based on the
material identifier of the tag 114, the second SFF system 104
is able to recognize the material 112 being introduced
thereinto. and determine whether the material 112 is an
already known material, or a new and unknown material.

EX1004, [0020]; Pet., 19

FISH.

Dubois

[0021] The object of the present invention is to solve the
aforementioned problems by proposing a method and a
device for production by ink-jet-type printing which allow
production of three-dimensional structures consisting of a
plurality of different materials.

[0133] A plurality of material storage tanks 1064, 1065,
with one tank per material used during the production of the

multi-material component, is fixed on the displacement sys-
tem. Each tank 106a, 1065 comprises means 107a, 1075 for

EX1005, [0021], [0133]; Pet., 28-29

frcom | 23

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

23




Grounds 1A-1B: Claim 5

The Loughran-Dubois combination teaches the printer receives CAD
information from the client for fabricating objects in a layer-by-layer manner

Loughran Dubois
[0045] The SFF mechanism 502 is the mechanism that the object to be produced also occur. Computer-aided design
actually fabricates a physical object directly from the CAD conventionally consists in cutting up a representation of the
information of a SFF fabrication job received from the first object to be produced in successive print layers and defining
SFF system 102, in a layer-by-layer manner. The SFF for each layer patterns which are to be printed by the printer.
EX1004, [0045]; Pet., 29 EX1005, [0016]; Pet., 29

FISH. room | 24
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FISH.

Grounds 1A-1B: Claim 5

A POSITA would have understood that the CAD information includes slices
that each specifies a selection of one of the first build material and the
second build material

Dubois

[0061] The first stage 1 of the method according to the
invention is therefore the stage of cutting up the 3D represen-
tation of the component to be produced which involves cut-
ting up the 3D representation of the component to be pro-
duced by ink-jet printing into characteristic objects. A
characteristic object is defined by a set of geometric proper-
ties and physico-chemical properties taken in combination.
[0062] A geometric object is a region of the component
which is spatially continuous, in other words in one piece. A
physico-chemical object is a region of the component having
a constant arrangement of particles exhibiting a particular
microstructure and consisting of a single material, A charac-
teristic objectis both a geometric object and a physico-chemi-
cal object. Each of the characteristic objects of a component
and the properties defining it are determined when defining
the production specification for the multi-material compo-
nent to be produced.

[0075] The following stage 2 of the method is the stage of
slicing the 3D representation of the component into print
layers and involves slicing the 3D representation of the com-
ponentto be produced into print layers which are to be printed
in succession. This slicing is carried out as a function of the
characteristic objects and their desired static properties and as
a function of the dynamic characteristics of the printing pro-
cess which, once stabilised, ensures the required static prop-
erties of the component. This stage involves maximising the

EX1005, [0061]-[0062], [0075]; Pet., 29
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Grounds 1A-1B: Claim 5

A POSITA would have understood that the CAD information includes slices
that each specifies a selection of one of the first build material and the
second build material

DECLARATION OF DR. MICHAEL HICKNER

78. Based on my knowledge and expernience 1n the field and my review of
Dubois, a POSITA would have understood that a slice specifies a selection of build

material for use in printing the layer of the multi-material component. Multiple

references, 1n addition to Dubois. corroborate a POSITA s understanding. For
Vi

/ EX1003, §78; Pet., 30

NAPADENSKY

[0039] Before fabrication, the virtual object is preferably
‘sliced’ by the system into thin slices, which may be described
as bitmaps, and transferred to the fabrication engine for trans-
forming into layers forming the three-dimensional object.

EX1006, [0039]-[0040]; Pet., 30

FISH.

[0040] Ina preferred embodiment of the present invention,
the specific modeling materials to be used, and their combi-
nation and/or spatial deposition within the object laver are
defined 1n the system’s software for each region, according to
the pre-defined properties desired for each part of the final
object. For example, in a preferred embodiment, an STL 1s
divided by an SFF system into a number of new STL-s, each
defining a sub region in the object. The new STLs are then
assembled to form a group of STLs., which describe the same
original object. Then, a modeling material or modeling mate-
rial combination to be used in the fabrication of each new STL
is assigned to each STL. The system then slices the group of
STLs. The resulting slices are in-turn divided into respective
slices for each of the different dispensing heads. Finally the
system sends the slices to the fabrication apparatus or printer
to build layers of material. In another embodiment, a set of
communication files, for example, a set of STL files, each
defining a region in the object and referring to a common
coordinate system and origin, is prepared by the object design
software, 1.e. CAD software.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Grounds 1A-1B: Claim 5

Claim 5 does not require “tag-driven selection”

EX1042, 118; Pet. Reply, 8

PATENT OWNER’S SUR-REPLY ’466 Patent Claims
tag-to-client-to-printer workflow. (EX2015, 253:17-26:11). Petitioner. not Patent 3. The method of claim 1: wherein the three-dimensional
printer is coupled to a first supply of a first build material and
a second supply of a second build material different from the
assignment—which Pefitioner asserts applies to “every 3D model ™ —as the specific first build ﬂ]&t@l‘i&], the first Sllppl}’ il]Cllldillg a first tag that

NOT . :
stores at least one property of the first build material, and the
client-based. tag-driven selection required by claim 5. That reading would render | DISPUTED prop ’

Owner., departs from the claim language by treating slice-level material

— — | second supply including a second tag that stores at least one
\\Dﬂk PO Sur-reply, 4-5 property of the second build material.

PETITIONER’Y REPLY TENT OWNER’S RESPONSE 4. The method of claim 3, further comprising providing

PO does not disputy that this fact that such slitesyould specify a selection of data from the first tag and the second tag to the client over

the network, the data including at least one property of the

first build material and the second build material.

assignment 1s not the claimed\step of receiving from the client a selection of one of \_ 8. The method of claim 4, further compr iSiI’lg receiving a
selection of one of the first build material and the second

build material from the client for use in fabricating the object

construction. POR. 23-25. Worse yet. PO’s argument ignores that. in the Loughran- usin_g the three-dimensional printer.

FI_S—FI . Pet. Reply, 8 fr.com | 27
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the two tagged supplies”™ without any evidence/analysis for this mmplicit claim







Ground 2: Claim 19, Element 19[e]

FISH.

determining an operational parameter for configuring the
three-dimensional printer for a fabrication process
using the build material based upon at least one prop-
erty of the build material in the data, the operational
parameter including at least one of a build platform
temperature, a build volume temperature, an infill
requirement, a rafting requirement, a support structure
requirement, and a cooling requirement;

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
29
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Ground 2: Claim 19, Element 19[e]

Devos teaches determining an operational parameter that is support
structure requirement

Devos

DECLARATION OF DR. MICHAEL HICKNER

powder are mixed. The system can also use the data encoded
in or on the memory mechanism 146 to determine certain
operating parameters, such as for example, print speed, drop
volume per voxel, color maps, dry time needed after build
completion, shrink or expansion size, adjustment factors,
powder settling coeflicients (e.g.., to determine whether
powder supports need 1o be included, and if so, how much
support), minimum allowable layer thickness, etc.

EX1008, [0032]; Pet., 49

DECLARATION OF DE. DENIS R. CORMIER

requirement.” (EX1003 q113). In my opmion. a POSITA would understand a
“support structure requirement’ as an operational parameter would specify

whether/where supports should be generated and printed and with what settings,

EX2013, {[133; POR, 38

FISH.

supports are needed, a POSITA would have found it obvious and straightforward to

mmplement Devos's system to determine an operating parameter specifying whether
and how much powder supports are needed. Indeed, based on the express disclosure
of Devos that a powder settling coefficient 1s used to “determine whether powder
supports need to be included. and if so. how much support” would have mndicated to
a POSITA that the system would need to generate a parameter indicating ~how much
support material to use i fabrnicating the object. A POSITA also would have
recogmized that this parameter provides the claimed support structure requirement.
A POSITA would have been motivated to so mmplement Devos’s system in this
manner in order to fabricate an object with the proper support to prevent portions of

the object from collapsing during fabrication. EX1003. §113: Pet.. 49

frcom | 30
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Ground 2: Claim 19, Element 19[e]

A POSITA would have understood that in some powder bed processes,
support structures are necessary during fabrication

BENCHMARKING OF DIFFERENT SLS/SLM PROCESSES AS RAPID OPTIMIZATION OF SUPPORTS IN METAL-BASED ADDITIVE MANTUFACTURING BY MEANS

MANUFACTURING TECHNIQUES OF FINITE ELEMENT MODELS
J.-P. Kruth, B. Vandenbroucke, J. Van Vaerenbergh, P. Mercelis a b PR
Division PMA, Department of Mechanical Engineering, Katholieke Universiteit Leuven, Belgium T. A Krol . M.F. Zaeh' and C. Seidel

occur at the real edge of the feature. Near- Metal-based additive manufacturing processes require a supporting of overhanging part areas during the powder
horizontal overhan gin g surfaces (fi gure 2 d) are not solidification e. g. for improving the heat dissipation to the substrate. Technology users nowadays strive to
directly pOSSibhE for processes with metal meltir‘lg Fig. 1 shows that support structures for product manufacturing by means of metal- and powder-based additive
as binding mechanism. Since the laser beam processes are used (cf. VAN ELSEN 2007, KROL ET AL. 2011B). These structures are exhibiting firstly the function
penetrates deeply into the pﬂWdEl’ bed. bottom for heat dissipation from overhanging part areas to the substrate (building plate) and are secondly protecting
surfaces are not finished well and ’ support these part sections from displacing during manufacturing. After the process is finished, these additional support

truct : A q PP t structures are separated from the part and are then disposed. Hence, these constructions are not creating value.
struciures ar_e FIG‘IGGSSEIF}" 0 guaraniee adequalte EX1044, 1-2. Pet. Reply, 10
process continuation.

EX1043, 4; Pet. Reply, 10

FISH.

fr.com | 31

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
31




Ground 2: Claim 19, Element 19[e]

Devos teaches determining an operational parameter that is support

structure requirement as claimed

PATENT OWNER'S SUR-REPLY

an implementation issue as Petitioner proposes. Devos provides no algorthm,
working example, or explanation of how a settling coefficient becomes a
determination whether supports are needed, where they should go, or how much

should be primed@(lﬂﬂ& T[0032]: EX2013, 9139-141). Under Wands, the

PO Sur-reply, 8

DECISION
Granting Institution of Inter Parres Review

The evidence i the record before us supports Petitioner’s argument
that Devos teaches or suggests element le. The plain language of element le

merely requires ~determuning an operational parameter . . . mcluding . . . a

support structure requirement  without necessanly requinng the physical

presence of a support structure. Patent Owner does not clearly explamn why

FISH.

NO SUCH
r REQUIREMENTS
ISUSC 5314 Q S

’466 Patent Claim 19

g——— N N . - - M
determining an operational parameter for configuring the

three-dimensional printer for a fabrication process
using the build material based upon at least one prop-
erty of the build material in the data, the operational
parameter including at least one of a build platform
temperature. a build volume temperature, an infill
requirement, a rafting requirement, a support structure
requirement, and a cooling requirement;

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Grounds 3A-3D: Claim 1, Elements 1[b], 1[e], 1[f]

Menchik:

supply of ;g5
build material

FIG.1
FISH.

CONTROLER
/1 10 Ps 115
CPU MEM
Y i 120 . 125
S/W COMM.

three-dimensional printer

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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EX1009, FIG. 1; Pet., 55
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Grounds 3A-3D: Claim 1, Elements 1[b], 1[e], 1[f]

Menchik: 230

tag SCI1ISOor

225

. 210 :
three-dimensional printer

cartridge housing

265

cartridge storing

supply of build material
FISH. FIG.2

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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EX1009, FIG. 2; Pet., 56
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Grounds 3A-3D: Claim 1, Elements 1[b], 1[e], 1[f]

FISH.

receiving a request from a client over a network to
fabricate an object on the three-dimensional printer, the
three-dimensional printer coupled to a supply of a build
material including a tag that stores at least one property
of the build matenal:

providing the data from the tag to the client over the
network, the data including at least one property of the
build material:

receiving one or more operational parameters from the
client selected for use in controlling operation of the
three-dimensional printer when fabricating the object
with the build material having the at least one property
stored in the tag: and

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Grounds 3A-3D: Claim 1, Elements 1[b], 1[e], 1[f]

Menchik teaches a client that is a user-operated computing device and is
distinct from the printer

[0021] Controller 105 may include, for example, a pro-
cessor 110, a memory unit 115. software code 120, and a
communications unit 125, Other configurations may be used
for a controller or control unit. Control functionality may be
spread across units, and not all control functionality may be
within system 100. For example, a separate unit, such as a
personal computer or workstation, or a processing unit
within a supply source such as a cartridge may provide some
control or data storage capability. Communications unit 125
may, for example, enable transfer of data and instructions

between controller 105 and printing apparatus 140, and/or

between controller 105 and one or more cartridge appara-
tuses 180 or cartridge arrays 190,

EX1009, [0021]; Pet., 57; Pet. Rep., 11

FISH.

tus 100. Controller 105 may be located outside of printing
system 100 and may communicate with printing system 100,

for example, over a wire and/or using wireless communi-

cations. In some embodiments, controller 105 may include
a CAD system. In alternate embodiments, controller 105

EX1009, [0024]; Pet., 57

storage, such as a CD-ROM or a hard disk. Controller 105
may be included within, or may include, a computing device
such as a personal computer, a desktop computer, a mobile
computer, a laptop computer, a_server computer, or work-
station (and thus part or all of the functionality of controller
105 may be external to 3D printer system 100). Controller

EX1009, [0026]; Pet., 57

external interface. I'or example, controller may be connect-
able to a computer and/or communications network, and

EX1009, [0053]; Pet. Rep., 11
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Grounds 3A-3D: Claim 1 vs. Claim 19

1. A method, comprising:

providing a three-dimensional printer that includes a tag
SCISOr;

receiving a request from a client over a network to
fabricate an object on the three-dimensional printer, the
three-dimensional printer coupled to a supply of a build
material including a tag that stores at least one property
of the build matenal:

reading data from the tag with the tag sensor;

providing the data from the tag to the client over the
network, the data including at least one property of the
build material:

receiving one or more operational parameters from the
client selected for use in controlling operation of the
three-dimensional printer when fabricating the object
with the build material having the at least one property
stored in the tag: and

fabricating the object with the build material according to
the one or more operational parameters.

FISH.

19. A method, comprising:

providing a three-dimensional printer that includes a
controller and a tag sensor;

coupling a contamner of a build material to the three-
dimensional printer, the container including a tag that
stores at least one property of the build matenal;

reading data from the tag with the tag sensor:

transmitting the data to the controller;

determining an operational parameter for configuring the
three-dimensional printer for a fabrication process
using the build material based upon at least one prop-
erty of the build material in the data. the operational
parameter including at least one of a build platform
temperature, a build volume temperature, an infill
requirement, a rafting requirement, a support structure
requirement, and a cooling requirement;

controlling operation of the three-dimensional printer
with the controller according to the operational param-
eter; and

fabricating an object with the three-dimensional printer
based upon the operational parameter.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Grounds 3A-3D: Claim 1, Element 1[b]

Menchik teaches receiving from the client a request that includes instructions

for the printer to fabricate an object

[0024] Controller 105 may utilize Computer Object Data
(COD) representing an object or a model. such as CAlD data
in Stereo Lithography (STL) format. Other data types or
formats may be used. Controller 105 may convert such data
to instructions for the various units within 3D printer system
100 to print a 31 object. Controller 105 may be located
inside printing apparatus 140 or outside of printing appara-
tus 100. Controller 105 may be located outside of printing
system 100 and may communicate with printing system 100,
for example, over a wire and/or using wireless communi-
cations. In some embodiments, controller 105 may include
a CAD system. In alternate embodiments, controller 105
may be partially external to 3D printer system 100. For
example, an external control or processing unit (e.g., a
personal computer, workstation, computing platform, or
other processing device) may provide some or all of the
printing system control capability.

EX1009, [0024]; Pet., 58

FISH.

[0025] In some embodiments. a printing file or other
collection of print data may be prepared and/or provided
and/or programmed, for example. by a computing platform

connected to 3D printer system 100. The printing file may be
used to determine, for example, the order and configuration
of deposition of building material via, for example, move-
ment of and activation and/or non-activation of one or more
nozzles 147 of printing head 145, according to the 3D object
to be built.

EX1009, [0025]; Pet., 58

storage, such as a CD-ROM or a hard disk. Controller 105
may be included within, or may include, a computing device

such as a personal computer, a desktop computer, a mobile
computer, a laptop computer, a server computer, or work-
station (and thus part or all of the functionality of controller
105 may be external to 3D printer system 100). Controller

EX1009, [0026]; Pet., 58
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Grounds 3A-3D: Claim 1, Element 1[e]

Menchik teaches providing the data from the tag to the client over thee
network, the data including at least one property of the build material

tus 100. Controller 105 may be located outside of printing
system 100 and may communicate with printing system 100,

for example, over a wire and/or using wireless communi-

TRANSMITTING DATA TO

cations. In some embodiments, controller 105 may include
a CAD system. In alternate embodiments, controller 105

EX1009, [0024]; Pet., 57

PRINTER CONTROLLER 605

EX1009, FIG. 6 (partial), Pet., 61

Cartridge housing 210 may include an mterface unit or
memory device reader, such as a memory chip reader 225
that may be connected to printing controller 105, to read data
from one or more memory devices such as memory chips or
other data storage units associated with cartridge 250, and
transfer data to controller 105. Other suitable data interface

EX1009, [0030]; Pet., 60

FISH.

[0035] According to some embodiments a memory device
such as a memory chip 260 or other suitable data storage
device may be associated with cartridge 250. Memory chip
260 may, for example, store and/or record information
relating to the material stored within cartridge 250, for
example, the type of building material in the cartridge bag
300, the material’s color, manufacturing date, optimal opera-
tion parameters (e.g.. recommended jetting temperature),
optimum building parameters (e.g., for building or support),
and material parameters (e.g., viscosity and surface tension
at the recommended temperature etc.) etc. Other suitable
data may be stored. Building matenial information may
include, for example, material density, material mass per
volume, and other suitable data from which material status
may be computed.

EX1009, [0035]; Pet., 61, Pet. Rep., 14

frcom | 40

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Grounds 3A-3D: Claim 1, Element 1[f]

Menchik teaches receiving an operational parameter from the client

DECISION
Granting Institution of Inter Partes Review
Menchik’s Example 1: Printing File 35USC §314
[0025] In some embodiments, a printing file or other The broad scope of the term “operational parameter” therefore does not

collection of print data may be prepared and/or provided
and/or programmed, for example, by a computing platform
connected to 3D printer system 100. The printing file may be
used to determine, for example, the order and configuration building material via. for example, movement of and activation and/or non-
of deposition of building material via, for example, move-
ment of and activation and/or non-activation of one or more
nozzles 147 of printing head 145, according to the 3D object
to be built. communicates with printing apparatus 104 to provide “printing system

exphcitly exclude parameters such as Menchik's “prninting file” which “may

be used to determine . . . the order and configuration of disposition of

activation of one or more nozzles 147 of pnnting head 145, according to the
3D object to be buult.” Ex. 1009 ¥ 25. Menchik's teaching that controller 105

EX1009, [00235]; Pet., 58 control capability” teaches or suggests that printing apparatus 104 recerves
mnformation such as the printing file to control the printing operation. See id.

1 24. The record before us supports Petitioner s contention that Menclik

teaches or suggests element 1f. for purposes of mstitution.

Inst. Dec., 34

FISH. froom | 41
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Grounds 3A-3D: Claim 1, Element 1[f]

Menchik teaches receiving an operational parameter from the client

Menchik’s Example 2: Computed Parameters

[0007] According to some embodiments of the present
invention, management and control of materials may be
achieved by measuring data on the status of building mate-
rial in at least one printing cartridge or supply system. and
processing the building material status data to determine
parameters of the building material. The printing controller

may further determine supply parameters of the building
material, and control the supply of the building material
from two or more cartridges according to the supply param-
eters. In some embodiments, the printing controller may
send messages to an operator.

EX1009, [0007]; Pet., 62

example, using a cable connection. Controller 105 may use
the data received, for example, data from memory chip
reader 225, data from load cell 230, and other data, to
compute printing parameters, including, for example, guide-
lines for which cartridges to use. how many to use, if and
when any replacements are necessary etc.. as is described in

EX1009, [0037]; Pet., 61

FISH.

[0027] Controller 105 may receive data from one or more
material supply sources, and control the supply of building
material to printing apparatus 140, for example, by control-
ling the extraction or flow of materials from the printing
material sources, such as printing cartridges. For example,
controller 105 may use sofiware code 120 to process data
related to the status of building material in one or more
supply sources to compute material parameters for building
material(s), material required to construct one or more
objects, and supply parameters for materials in one or more
cartridges. For example, material status data may indicate

EX1009, [0027]; Pet., 62

[0049] At block 620 the printer controller may compute,
based on the materials required for printing a given object,
supply parameters for the material in each cartridge. For

example, the controller may determine whether the amount
of modeling and/or support material in the available car-
tridges 1s sufficient to complete a three-dimensional object to
be built or printed, and the order of usage of the available
cartridges to meet these needs. The controller may also

EX1009, [0049]; EX1003, [136; Pet., 63

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Grounds 3A-3D: Claim 1, Element 1[f]

Menchik teaches receiving an operational parameter from the client

FISH.

Menchik’s Example 2: Computed Parameters
DECLARATION OF DE. MICHAEL HICKNER

137. A POSITA would have recogmzed that these parameters are recerved
at the three-dimensional printer because the three-dimensional printer would need to
recerve the parameters in order for the parameters to be implemented as part of the
fabrication process. Alternatively, 1t would have been obvious to mmplement
Menchik's device in such a manner to allow the three-dimensional printer to
fabricate the object based on the parameters that are determined specific to the buld
material being used. Based on these and other express teachungs that I discussed
above with respect to element 1[b]. a POSITA would have understood that the
printing apparatus 140 (three-dimensional prninter) receives the printing file and the
printing parameters, operation parameters, building parameters. material parameters.
and supply parameters (collectively operational parameters) from the controller 105

m the computing device (client) over a network. Recerving a printing file (request)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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EX1003, q[137; Pet., 63
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Ground 3A: Claim 19, Element 19]e]

FISH.

determining an operational parameter for configuring the
three-dimensional printer for a fabrication process
using the build material based upon at least one prop-
erty of the build material in the data, the operational
parameter including at least one of a build platform
temperature, a build volume temperature, an infill
requirement, a rafting requirement, a support structure
requirement, and a cooling requirement;

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
45
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Grounds 3A: Claim 19, Element 19]e]

Menchik teaches a support structure requirement based upon a property of
the build material in the data

[0035] According to some embodiments a memory device
such as a memory chip 260 or other suitable data storage
device may be associated with cartridge 250. Memory chip
260 may, for example, store and/or record information
relating to the material stored within cartridge 250, for
example, the type of building material in the cartridge bag
300, the material’s color, manutfacturing date, optimal opera-
tion parameters (e.g., recommended jetting temperature),
optimum building parameters (e.g., for building or support).
and material parameters (e.g., viscosity and surface tension
at the recommended temperature etc.) etc. Other suitable
data may be stored. Building material information may
include, for example, material density, material mass per
volume, and other suitable data from which material status
may be computed.

EX1009, [0035]; Pet., 60

FISH.

controller 105, Each cartridge 410 may be associated with a
memory or storage device such as a memory chip 260 and
reader or data transfer device such as a memory chip reader
225, as described in detail herein. Controller 105 may select
which cartridges 410 to use for object printing based on, for

example, data received from sensor(s) 430, memory chip
reader(s) 225, cartridge sensor 550, and any other suitable
sensor elements. For example, cartridge 250 availability,
weight, material types, material color, or any other param-
eters may be factored into such a selection. For example,

EX1009, [0043]; Pet., 60

the data received, for example, data from memory chip

example, using a cable connection. Controller 105 may use |

reader 225, data from load cell 230, and other data, to
compute printing parameters, including, for example, guide-
lines for which cartridees to use. how manv to use, if and
when any replacements are necessary etc., as is described in

EX1009, [0037]; Pet., 61
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Grounds 3A: Claim 19, Element 19]e]

Menchik teaches a support structure requirement based upon a property of
the build material in the data

[0027] Controller 105 may receive data from one or more
material supply sources, and control the supply of building
material to printing apparatus 140, for example, by control-
ling the extraction or flow of matenals from the printing
material sources, such as printing cartridges. For example,
controller 105 may use software code 120 to process data

related to the status of building material in one or mor
supply sources to compute material parame nilding
material(s), material required construct one or more

objects, and supply parameters terials in one or more
cartridges. For example, material status indicate

FISH.

-

EX1009, [0027]; Pet., 62—

[0048] At block 615 the printer controller may compute,
for example, the amount of modeling material, support
liquid, or combination of modeling and support materals
required for printing a given three-dimensional object. The
printer controller may also compute the expected order and
quantity of uptake and deposition of each type of material
into the printing apparatus, for the printing or construction
of a given object.

EX1009, [0048]; Pet., 63

[0049] At block 620 the printer controller may compute,
based on the materials required for printing a given object,
supply parameters for the material in each cartridge. For
example, the controller may determine whether the amount
of modeling and/or support material in the available car-
tridges is suflicient to complete a three-dimensional object to
be built or printed. and the order of usage of the available
cartridges to meet these needs. The controller may also

EX1009, [0049]; EX1003, 136; Pet., 63
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Grounds 3A: Claim 19, Element 19]e]

Menchik teaches a support structure requirement based upon a property of
the build material in the data
PATENT OWNER’'S RESPONSE

Menchik’s cited disclosures descnibe transmitting nformation from a cartndge
memory mechanism/chip to the controller so the controller can compute or use
parameters for printing and matenial supply, not providing tag data to a client device

over a network. (Pet., 60—62;: EX1009, T9[0027], [0047]-[0048]). Thus, Petitioner s

POR, 49

However, Menchik’s cited workflow is that controller 105 uses data from sensors

and cartridge memory chips to compute “material parameters” and “supply

parameters.” including computing quantities/availability and determuning

whether/'when/how much material to extract according to printer requirements for a

particular object. (EX1009, J9[0027], [0047]-{004E]). That 1s the opposite of claim

POR, 50

FISH‘ fr.com | 48
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Grounds 3A: Claim 19, Element 19]e]

Menchik teaches operational parameters including an extruder temperature

[0035] According to some embodiments a memory device
such as a memory chip 260 or other suitable data storage
device may be associated with cartridge 250. Memory chip
260 may, for example, store and/or record information
relating to the material stored within cartridge 250, for
example, the type of building material in the cartridge bag
300, the material’s color, manufacturing date, optimal opera-
tion parameters (e.g.. recommended jetting temperature).
optimum building parameters (e.g., for building or support).
and material parameters (e.g., viscosity and surface tension
at the recommended temperature etc.) etc. Other suitable
data may be stored. Building material information may
include, for example, material density, material mass per
volume, and other suitable data from which material status
may be computed.

EX1009, [0035]; Pet., 60-61, Pet. Rep., 18

FISH.

[0027] Controller 105 may receive data from one or more
material supply sources, and control the supply of building
material to printing apparatus 140, for example, by control-
ling the extraction or flow of matenals from the printing
material sources, such as printing cartridges. For example,

object being printed. Controller 105 may be suitably coupled
and/or connected to various components of printing appa-
ratus 140, to one or more cartridge apparatuses 180, and to
one or more cartridge arrays 190, For example, controller
105 may control valves, pumps, switches, compression or
inflation devices, positioning units, dispensing units, level-
ing devices, curing devices, or any other system compo-
nents.

EX1009, [0027]; Pet., 62
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Grounds 3A-3D: Claim 3

FISH.

3. The method of claim 1, wherein the three-dimensional
printer is coupled to a first supply of a first build material and
a second supply of a second build material different from the
first build matenal, the first supply including a first tag that
stores at least one property of the first build material, and the
second supply including a second tag that stores at least one
property of the second build matenal.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Grounds 3A-3D: Claim 3

Menchik teaches first and second supplies of different build materials, each
supply having a memory chip storing a property of the build material

P 105
[0023] Material supply sources, such as cartridge appara- fﬁ?ﬂmmt# o P
fus 180, may be situated within printing apparatus 140 or 180y 185 EIREa Pl
external to printing apparatus 140, and may be situated in a SARIROGE T <evs | Falic 20 125
separate unit connected to printing apparatus 140, One or 0] 185 & | [sw
more cartridge arrays 190 may be sfr.uayed in one or more e " i s | |
independent units, connectable to printing apparatus 140. 55 MATRIX
One or more cartridge apparatuses 180 and/or cartridge - __,/f:
arrays 190 may be connected to valve matrix 175 or other set = / == PO [N | | LeveeR | [ cueR
of valves via, for example, tubes carrying building material. i /[::;* /
Cartridge apparatuses 180 and/or cartridge arrays 190 may \[F 1 I
include one or more sensors 185 for each cartridge, to — — .y
determine the status of the modeling material in one or more ;11111:11211:11;;&1;551 m = = s -
cartridges. Cartridge apparatus 180 may provide, for “
example, model material and/or support material for use by FIG.1 o [
printing apparatus 140, to print 3 objects. Suitable material three-dimensional printer

EX1009, [0023]: Pet. 55 EX1009, FIG. 1; Pet., 55

FISH. I
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Grounds 3A-3D: Claim 3

Menchik: 230

tag sensor

225

. 210 :
three-dimensional printer

cartridge housing

265

cartridge storing

supply of build material
FISH‘ FIG2 fr.com | 53

EX1009, FIG. 2; Pet., 56
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
53



Grounds 3A-3D: Claim 3

Menchik teaches first and second supplies of different build materials, each
supply having a memory chip storing a property of the build material

[0042] Reference is now made to FIG. 4, which is a
schematic illustration of an array 400 of cartridges 410, each
of which may contain building material, according to an
exemplary embodiment of the present invention. A plurality
of cartridges 410 may be located within array 400. Array 400
may be located within printing apparatus 140, or externally
to printing apparatus 140, for example in a separate unit.
Cartridges 410 may be any suitable material supply or
storage system, and may include a cartridge bag 415, which
may contain, for example, building material 420 and/or
support material 425. Other types of materials may be
contained, and other numbers of materials (e.g., one). Build-
ing material may be stored in, for example, a liquid form.
and may have different forms., colors, compositions etc.

EX1009, [0042]; Pet., 56

FISH.

controller 105. Each cartridge 410 may be associated with a
memory or storage device such as a memory chip 260 and
reader or data transfer device such as a memory chip reader
225, as described in detail herein. Controller 105 may select

EX1009, [0043]; Pet., 56
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Grounds 3A-3D: Claim 10

FISH.

10. The method of claim 1, wherein the one or more
operational parameters includes at least one of an extruder
temperature, a feed rate, a build platform temperature, a
build volume temperature, an infill requirement, a rafting

requirement, a support structure requirement, and a cooling
requirement.

In one embodiment, the controller may make the deter-
mination of operational parameters using only the data from
the data tag 304. For example, the data tag 304 may
explicitly specify an extruder temperature and the controller
may use the extruder temperature as an operational param-
eter, or the data tag 304 may identifyv a type of build material

EX1001, 15:26-31; Pet., 68

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
56

frcom | 56



Grounds 3A-3D: Claim 10

Menchik teaches operational parameters including an extruder temperature

[0035] According to some embodiments a memory device
such as a memory chip 260 or other suitable data storage
device may be associated with cartridge 250. Memory chip
260 may, for example, store and/or record information
relating to the material stored within cartridge 250, for
example, the type of building material in the cartridge bag
300, the material’s color, manufacturing date, optimal opera-
tion parameters (e.g.. recommended jetting temperature).
optimum building parameters (e.g., for building or support).
and material parameters (e.g., viscosity and surface tension
at the recommended temperature etc.) etc. Other suitable
data may be stored. Building material information may
include, for example, material density, material mass per
volume, and other suitable data from which material status
may be computed.

EX1009, [0035]; Pet., 60-61, Pet. Rep., 18

FISH.

[0027] Controller 105 may receive data from one or more
material supply sources, and control the supply of building
material to printing apparatus 140, for example, by control-
ling the extraction or flow of matenals from the printing
material sources, such as printing cartridges. For example,

object being printed. Controller 105 may be suitably coupled
and/or connected to various components of printing appa-
ratus 140, to one or more cartridge apparatuses 180, and to
one or more cartridge arrays 190, For example, controller
105 may control valves, pumps, switches, compression or
inflation devices, positioning units, dispensing units, level-
ing devices, curing devices, or any other system compo-
nents.

EX1009, [0027]; Pet., 62
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Grounds 3A-3D: Claim 10

Menchik teaches operational parameters including a support structure

requirement

[0048] At block 615 the printer controller may compute, contreller 105. Each cartridge 410 may be associated with a
for example, the amount of modeling material, support memory or storage device such as a memory chip 260 and
hquid, or combination of modeling and support materals lfzasder or data traqsfer dE‘:v]ce S.u':h as a memory chip reader

. . _— : - : : , as described in detail herein. Controller 105 may select
rEt_:lmred for printing a given three-dimensional object. The T T T U e L i e o el e e ol o o
printer controller may also compute the expected order and example, data received from sensor(s) 430, memory chip
quantity of uptake and deposition of each type of material reader(s) 225, cartridge sensor 550, and any other suitable
into the printing apparatus, for the printing or construction sensor elements. For example, cartridge 250 availability,
of a given object. weight, material types, material color, or any other param-

eters may be factored into such a selection. For example,

EX1009, [0043]; Pet., 60
example, using a cable connection. Controller 105 may use |
the data received, for example, data from memory chip
reader 225, data from load cell 230, and other data, to
compute printing parameters, including, for example, guide-
lines for which cartridges 1o use. how many to use, if and
when any replacements are necessary etc., as is described in

EX1009, [0037]; Pet., 61

FISH. room | 56
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Grounds 3A-3D: Claim 10

Menchik teaches operational parameters including a support structure
requirement

[0035] According to some embodiments a memory device
such as a memory chip 260 or other suitable data storage
device may be associated with cartridge 250. Memory chip
260 may, for example, store and/or record information
relating to the material stored within cartridge 250, for
example, the type of building material in the cartridge bag
300, the material’s color, manutfacturing date, optimal opera-
tion parameters (e.g., recommended jetting temperature),
optimum building parameters (e.g., for building or support).
and material parameters (e.g., viscosity and surface tension
at the recommended temperature etc.) etc. Other suitable
data may be stored. Building material information may
include, for example, material density, material mass per
volume, and other suitable data from which material status
may be computed.

EX1009, [0035]; Pet., 60

FISH.

controller 105, Each cartridge 410 may be associated with a
memory or storage device such as a memory chip 260 and
reader or data transfer device such as a memory chip reader
225, as described in detail herein. Controller 105 may select
which cartridges 410 to use for object printing based on, for

example, data received from sensor(s) 430, memory chip
reader(s) 225, cartridge sensor 550, and any other suitable
sensor elements. For example, cartridge 250 availability,
weight, material types, material color, or any other param-
eters may be factored into such a selection. For example,

EX1009, [0043]; Pet., 60

the data received, for example, data from memory chip

example, using a cable connection. Controller 105 may use |

reader 225, data from load cell 230, and other data, to
compute printing parameters, including, for example, guide-
lines for which cartridges 1o use. how many to use, if and
when any replacements are necessary etc., as is described in

EX1009, [0037]; Pet., 61
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Grounds 1B, 1D, 1F, 3B, 3D, 3F, 3H: Claim 1, Element

1[b]

FISH.

receiving a request from a client over a network to
fabricate an object on the three-dimensional printer, the

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Grounds 1B, 1D, 1F, 3B, 3D, 3F, 3H: Claim 1, Element 1[b]

Jazayeri teaches receiving a print request from a client over a network

FISH.

[0008] According to one general aspect, a print server may
include instructions stored on a computer-readable medium,
and the print server may include an application manager
configured to receive a print request over a network from an
application executing on a device, and configured to provide,
over the network, a print dialog to a user of the application, the
print dialog configured to provide for a selection of at least
one printer associated with a user account of the user and
thereafter receive a selected printer from the selection. The

[0019] InFIG.1,adevice 108 1sillustrated as an example of
virtually any computing device from which a user may wish
to execute a print job. By way of non-limiting example, then,
the device 108 may include a laptop or desktop computer, a
netbook, a tablet computer, a smartphone, a camera, or any
device which may store or have access to data which the user
may desire to print.

[0036] Specific examples of operations of the application
manager 136 are provided below, e.g., with respect to FIGS.
3B and 4. In general, though, the application manager 136
may include the functions of receiving a print request, and
then receiving an actual print job, from, e.g., the application
112. In general, the first function of receiving a print request
may include providing the user of the application 112 (di-
rectly or indirectly) with a print dialog or other user interface
with which the user may select an available/associated regis-
tered printer. Receiving the print job may include receiving
print data to be printed, along with print characteristics char-
acterizing preferences and other aspects of how the print data
1s desired to be printed (e.g., color vs. black-and-white, paper
size, orientation, number of copies, or any other relevant or
desired print characteristic). The application manager 136

[0021] Consequently, the application 112 may include vir-
tually any application which may run on any underlying
operating system or platform. Examples of such applications
are well-known and too numerous to mention in any detail,
but generally include document processing applications,
email applications, image editing or presentation software, a
web browser, or virtually any application which provides the
user with a rendering of data which the user may wish to print.

EX1010, [0008], [0019], [0021], [0036]; Pet., 33
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Grounds 1B, 1D, 1F, 3B, 3D, 3F, 3H: Claim 1, Element 1[b]

Jazayeri in combination with Loughran-Dubois or Menchik teaches receiving
a request from a client over a network to fabricate an object on the 3D printer

DECILARATION OF DR. MICHAEL HICKNER

SECOND DECLARATION OF DR. MICHAEL HICKNER

96. Multple reasons would have prompted a POSITA to apply the
teachings of Jazayen to the system of Loughran (as modified by Dubois) such that
the resulting system includes the functionality of Jazayven pnnt server as part of
Loughran’s SFF system. This would have mcluded mmplementing Loughran's
system to include the functionality of an application manager for receiving a print
request over the network from a client device, providing the client wath a print dialog
or other user interface for the user to select an available printer, and then recerving
a print job designating the selected printer from the client device) to achieve several
known benefits (articulated below).

The resulting system would have emnabled

Loughran's SFF system 104 to receive a print request over the network from a chent

device and respond by providing the client with a dialog to select an available printer.

EX1003, 196; Pet., 34

FISH.

Pet., 33-36; EX1003, 9993-100. In the Loughran-Dubois-Jazayeri combination, the
selected printer would send the matenial mformation to the chient, receive a
fabrication job from the client., and complete the fabrication job based on CAD
mformation with the optimal set of matenal parameters in the same manner as
discussed in my first declaration and reiterated above i §IV. A A POSITA would
have recogmized that Jazayveri’s suggestion would have improved Loughran-
Dubois’s system by allowing multiple chients and multiple printers on a network and
a client to select one of multiple printers for fabricating an object without requiring
that a local prnter driver be installed on the client dewvice, as well as other
mmprovements and benefits discussed 1 my first declaration. Pet.. 33-36; EX1003.

93-100.

EX1042 939; Pet. Reply, 23
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Grounds 1B, 1D, 1F, 3B, 3D, 3F, 3H: Claim 1, Element 1[b]

Jazayeri in combination with Loughran-Dubois or Menchik teaches receiving
a request from a client over a network to fabricate an object on the 3D printer

PATENT OWNER'S SUR-REPLY

SECOND DECLARATION OF DR. MICHAEL HICKNER

Contrary to Petitioner's suggestion. Patent Owner did dispute that the
Jazayeri-based combinations teach element 1[b]: Jazayeri's “print request 1is
recerved at a print server, not by the three-dimensional printer. (EX1010, Abstract,

©€[0008]-[0010]. [0036]. [0066]: EX2013_ Y184-185). PO Sur-reply, 20-21

’466 Patent Claim 1

receiving a request from a client over a network to
fabricate an object on the three-dimensional printer, the

FISH.

38. Element 1[b] does not preclude a server receiving a print request from
a client. The 466 patent describes that “a print server 208 may maintain print queues
for participating three-dimensional pnnters 2047 that “include print data (e.g.. the
three-dimensional model or tool imstructions to fabricate an object) for a number of
print job™ and the print server “allocate[s] print requests to various three-dimensional
printers.” EX1001, 8:27-28, 8:53-58, 17:2-12. Smularly, Jazayen describes a print
server receiving a print request over a network. EX1010, [0008]-[0010], [0036].

[0066].

EX1042 938; Pet. Reply, 22
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Grounds 1B, 1D, 1F, 3B, 3D, 3F, 3H: Claim 1, Element 1[b]

Jazayeri in combination with Loughran-Dubois or Menchik teaches receiving
a request from a client over a network to fabricate an object on the 3D printer

PATENT OWNER’S SUR-REPLY _ _ DECISION |
— ; - Granting Institution of Inter Partes Review
Petitioner next argues that Patent Owner never explammed how adding 35USC §314

Jazavyeni's print server would affect Loughran’s material-parameter control and that The record before us supports Petitioner’s contention that the

the Petition did not propose modifying the underlymg 3D-printing workflows. proposed combination of Loughran. Dubois, and Jazayen 15 no more than a
(Reply. 23-24). But Jazayeri 1s not merely “a print server.” It discloses a cloud-print “combination of familiar elements according to known methods . . . [which]
_ _ _ o ) does no more than yield predictable results.” Compare Pet. 36. with Prelim.
workflow: a print request 1s received at a server. a print dialog 1s presented to allow ) ) . ) ) )
Resp. 31-33 (disputing some of Petitioner s reasons to combine without

addressing Petitioner’s reasoning based on KSR): see KSR, 550 U.S. at 416.

printer 15 then received at the server, the job 1s converted into a printer-specific All of the components of Jazayeri need not be bodily incorporated into

user selection of an available registered printer, a print job designating the selected

format, and the job 1s routed to a print client associated with the selected printer. Loughran or Dubois. See Lear Siegler, Inc. v. Aeroguip Corp., 733 F.2d 881,

(EX1010. T[0008]-[0010]. [0036]. [0066]-[0073]. [0092]-[0100]). Tmporting that 889 (Fed. Cir. 1984). The record before us sufficiently supports Petitioner’s
contention that implementing Loughran’s system with a network server to

workflow mto Loughran or Menchik inserts user-account. registered-printer, server- ) . L . i .
receive a certain request 1s withan the ordinary skill with a reasonable

routing, and Ul-selection layers foreign to the disclosed 3D-printing workflows.

expectation of success.

(EX2013.9Y114-119, 184-185). Inst. Dec. 24

F I S H PO Sur-reply, 19
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Grounds 1B, 1D, 1F, 3B, 3D, 3F, 3H: Claim 1, Element 1[b]

Jazayeri is analogous art

’466 patent

FIG. 2 depicts a networked three-dimensional printing
environment.

Fig. 2

FI1G. 2 depicts a networked three-dimensional printing
environment. [n general, the environment 200 may include
a data network 202 interconnecting a plurality of participat-
ing devices in a communicating relationship. The partici-

| EX1001, FIG. 2

Jazayeri » |[10001] This description relates to printing.
e i [0018] FIG. 1isa block diagram of a system 100 for imple-
T‘%’“""& o] || sppemen [ 250 menting acloud print service 102. As shown in the example of
— M;w — FIG. 1. thecloud print service 102 may be executed on a cloud
i F” || oo print server 104 which provides printing capabilities over a
network 106. As described in detail below. the cloud print
[ G|
Lo [t mion] [0076] In FIG. 1, a single cloud print service 102 is illus-
trated. However, it may be appreciated that the network 106
o o may be used by multiple providers to provide multiple cloud
[&] || == e print services. For example. a printer manufacturer may pro-
EA = vide a cloud print service for its printers, while a 3" party
' \_\ provider for more general cloud computing may provide the
iz g cloud print service 102 as an auxiliary feature for its existing
cim (e cloud-based computing platform, and therefore as a general
1 Ao service which 1s not specific to any particular type of printer.
FIG.1
EX1010. FIG. 1

EX1001, 1:41-42, 4:57-65; EX1010, [0001], [0018], [0076]; Pet. Reply, 20-22

FISH.
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Grounds 1B, 1D, 1F, 3B, 3D, 3F, 3H: Claim 1, Element 1[b]

Patent Owner’s analogous art arguments rest on “too narrow a view” of the
466 patent
In re Paulson, 30 F.3d 1475, 1481 (Fed. Cir. 1994)

AST argues that claims 2, 6, and 28-34, which add particular features to the hinge

and latch means of the display hDUSiI'Ig,[E] were erroneously rejected over non-
analogous references directed to hinges and latches as used in a desktop
telephone directory, a piano lid, a kitchen cabinet, a washing machine cabinet, a
wooden furniture cabinet, or a two-part housing for storing audio cassettes. AST
maintains that because the references pertain to fields of endeavor entirely
unrelated to computers and are not pertinent to the problems faced by the present
inventors, they do not render the claims obvious. It argues that the cited
references, dealing with such articles as cabinets and washing machines, do not
deal with the particular environment presented in portable computers. This
argument rests on too narrow a view of what prior art is pertinent to the invention

here.

Pet. Reply, 22

FISH.

Whether a prior art reference is "analogous” is a fact question that we review
under the "clearly erroneous” standard. In re Clay 966 F 2d 656, 658, 23 USPQ2d
1058, 1060 (Fed.Cir. 1992). Although there is little dispute that the prior art
references cited here (other than Yokoyama) are not within the same field of
endeavor as computers, such references may still be analogous if they are

"reasonably pertinent to the particular problem with which the inventor is involved "
Id.; see also Heidelberger Druckmaschinen AG v. Hantscho Commercial Prods.,
Inc., 21 F.3d 1068, 1072, 30 USPQ2d 1377, 1379 (Fed. Cir.1994). The problems
encountered by the inventors of the '4b6 patent were problems that were not

unigue to portable computers. They concerned how to connect and secure the
computer's display housing to the computer while meeting certain size constraints
and functional requirements. The prior art cited by the examiner discloses
various means of connecting a cover (or lid) fo a device so that the cover Is free to
swing radially along the connection axis, as well as means of securing the caver in
an open or closed position. We agree with the Board that given the nature of the
problems confronted by the inventors, one of ordinary skill in the art "would have
consulted the mechanical arts for housings, hinges, latches, springs, etc.” Thus,
the cited references are "reasonably pertinent” and we therefore conclude that the
Board's finding that the references are analogous was not clearly erroneous.
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Grounds 1E, 1F, 3E, 3F: Claim 17

receiving one or more operational parameters from the
client selected for use in controlling operation of the
three-dimensional printer when fabricating the object
with the build material having the at least one property
stored in the tag: and

FISH.

17. The method of claim 1, further comprising performing
a diagnostic test to determine whether the one or more
operational parameters is suitable for the three-dimensional
printer.

’466 Patent Specification

In another aspect, the determination of operational param-
eters may include preliminary diagnostic tests such as
whether the diameter of the build material, size of a build
material pellet, build material fluid viscosity, or the like is
appropriate for the three-dimensional printer 306. Additional
diagnostic test may be performed such as whether the
correct build material 312 is provided on the supply 302,
whether the correct color or color lot build material 312 is
on the supply, or any other appropriate preliminary diag-
nostic build material test used to determine, as a threshold
matter, whether a desired fabrication can be performed with
the supply 302.

EX1001, 15:53-64; Pet. Reply, 25
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Grounds 1E, 1F, 3E, 3F: Claim 17

Menchik’s amount of support material required is an operational parameter

[0027] Controller 105 may receive data from one or more
material supply sources, and control the supply of building
material to printing apparatus 140, for example, by control-
ling the extraction or flow of matenals from the printing
material sources, such as printing cartridges. For example,
controller 105 may use software code 120 to process data

related to the status of building material in one or mor
supply sources to compute material parame nilding
material(s), material required construct one or more

objects, and supply parameters for materials in one or more

o

[0048] At block 615 the printer controller may compute,
for example, the amount of modeling material, support
liquid, or combination of modeling and support materals
required for printing a given three-dimensional object. The
printer controller may also compute the expected order and
quantity of uptake and deposition of each type of material
into the printing apparatus, for the printing or construction
of a given object.

cartridges. For example, material status data may indicate

EX1009, [0027]; Pet., 39, 78

FISH.

EX1009, [0048]; Pet., 39, 78-79
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Grounds 1E, 1F, 3E, 3F: Claim 17

Menchik’s and Dahlin’s determination of whether the amount of support
material is sufficient to complete the object is a diagnostic test

Menchik

[0049] At block 620 the printer controller may compute,
based on the materials required for printing a given object,
supply parameters for the material in each cartridge. For
example, the controller may determine whether the amount
of modeling and/or support material in the available car-
tridges is sufficient to complete a three-dimensional object to
be built or printed, and the order of usage of the available
cartridges to meet these needs. The controller may also
determine, for example, based on expected usage ot material
and actual availability of materials, for example, the length
of time remaining until one or more cartridges may be
expected to empty, and should therefore be replaced. The
relevant information may be displayed on, for example, a
computer screen.

EX1009, [0049]; Pet., 40, 78-79

FISH.

Dahlin

CPU 92 receives the modeling filament data from IO card
94. At the outset of a job, the CPU 92 will calculate whether
a spool 42 or 56 contains enough filament to complete the
job. Operator notification is then provided via touch screen
display 21, stating either that the filament is adequate to
complete the job, or that the filament spool will need
replacement and reloading during the process. Also at the
outset of a job, the CPU verifies that the modeling filament
material on the spool is the same material specified in object
data. If these materials are not the same, an operator noti-
fication is provided via touch screen display 21, providing
the operator an opportunity to switch spools.

EX1011, 5:26-37; Pet., 40, 79
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Grounds 1E, 1F, 3E, 3F: Claim 17

The Menchik-Dahlin combination teaches determining an operational
parameter distinct from performing the diagnostic test

PATENT OWNER'’S SUR-REPLY

That 15 not enough Menchik discloses computing required matenial
determuming_whether available cartridges are sufficient. and then contiobs

cartridge/valve usag

Step 1

displaying information. (EX1009. 99[0048]-[0051]). Dahlin

Step 2 PO Sur-reply, 24
SECOND DECLARA N OF DR. MICHAEL HICKNER

43, Menchik’s and Dahl}e\ determunation of whether the amount of

support material is sufficient to complete the object 1s a diagnostic test. EX1003,

T172-176. As explained in the 466 patent. a diagnostic test 1s used to determine
“whether a desired fabrication can be performed with the supply.” EX1001, 15:53-
64. Determuming whether there 1s enough supply to complete the object 1s a
diagnostic test to determine “whether a desired fabrication can be performed with

the supply.” EX1003. 19172-176.

FISH.

EX1042, 43; Pet. Reply, 25

SECOND DECLARATION OF DRE. MICHAEL HICKNER

material required (indicating how mmch material to extract) i1s an operational

parameter that controls printer operation during fabrication because Menchik

amount of material needed for each laver). In Menchik. the amount of support

chooses whether and when to use a cartridge based on the amount requured. EX1009,
[0007] (“control the supply of the building material from two or more cartridges
according to the supply parameters”), [0027] (“whether or not to use building

material from at least one selected cartridge or other source™ and “when to extract

building material from one or more cartridges™).

EX1042, 9142; Pet. Reply, 25
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Grounds 1E, 1F, 3E, 3F: Claim 17
’466 Patent 464 Patent

I. [p] A method comprising:

[a] reading data from a tag included on a supply of a build
material using a tag sensor in communication with a
controller of a three-dimensional printer, the data
including at least one property of the build material;

[b] determining an operational parameter of a fabrication
process using the three-dimensional printer based upon
the data, the operational parameter including at least one
of a build platform temperature, a build volume
temperature, an infill requirement, a rafting requirement,

a support structure requirement, and a cooling
receiving one or more operational parameters from the requirement;

client selected for use in controlling operation of the [c] performing a diagnostic test to determine whether the

three-dimensional prnter when fabricating the object operational parameter is suitable for the three-
with the build material having the at least one property ; . :
dimensional printer; and

stored in the tag: and

17. The method of claim 1, further comprising performing
a diagnostic test to determine whether the one or more
operational parameters is suitable for the three-dimensional
printer.

F I S H Y IPR2025-00585, Paper 11, ; Pet. Reply, 25-26 . . | 73
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Grounds 1C, 1D, 3G, 3H: Claim 5

FISH.

3. The method of claim 1. wherein the three-dimensional
printer is coupled to a first supply of a first build material and
a second supply of a second build material different from the
first build material, the first supply including a first tag that
stores at least one property of the first build material, and the

second supply including a second tag that stores at least one
property of the second build material.

4. The method of claim 3, further comprising providing
data from the first tag and the second tag to the client over
the network, the data including at least one property of the
first build material and the second build material.

5. The method of claim 4, further comprising receiving a
selection of one of the first build material and the second
build material from the client for use in fabricating the object
using the three-dimensional printer.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Grounds 1C, 1D, 3G, 3H: Claim 5

KISSlicer teaches receiving a selection of one of the first build material and
the second build material from the user

. . selection of build material
Download and install KISSlicer
Go to the download page: http:/fwww kisslicer.com/download html KiSSlicer Settings L.
(Stvte [ Material [ Printer | Speed | . Bitruders | G-Cogel[-55icer
Select the version matching your Operating System (at the moment Windows and Linux
versions are available) and save it locally. You can unzip the executable directly into the Extruder 1 [mmirev] ___Material
desired folder. For example, under Windows you can use “CAKISSlicer”™ or “C:\Program {1.25 _|ABS | =]
Files\KISSlicer”. No installation is required. At the first run the executable will create support -
files in the same folder. Extruder 2 [mm/rev] Material
{1.25 [PLA‘ -]
If you downloaded the KISSlicerCuickStart.pdf file andlor Glasswalker's sample settings, simply : : \
place them all into the same directory as the executable. Under Windows you can place a Extruder 3 ,[mmh'ev] . Material
shortcut to ‘KISSlicer.exe’ in your "Send To' folder, allowing you to right-click on any model(s) in S | AE "‘_,l'_ S _L_]
the Windows File Explorer, and [Send To]-=KISSlicer. Object Ram S&?DO”"ODI Support
_ Extruder Extruder Intertace Ext Main Ext
EX1018, 1; Pet. Reply, 26 ExX | BE | Em | EE %
A

DECLARATION OF JONATHAN DUMMER
L, Jonathan Dummer of Redding, California, being of sound mind, declare the following to be
true to the best of my knowledge, information and recollection:
1. I am the creator of KISSlicer, a powerful software tool that facilitates the selection of support material
conversion of 3D object models to specific path instructions for 3D printing by slicing STL files
mnto 3D printer-ready G-code files.

EX1017, 1; Pet. Reply, 26
FISH‘ fr.com | 76
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Grounds 1C, 1D, 3G, 3H: Claim 5

KISSlicer in combination with Loughran-Dubois or Menchik teaches receiving
a selection of one of the first build material and the second build material
from the client

DECLARATION OF DR. MICHAETL HICKNER

plastic build matenial and a wax-like support matenial 1s used.” EX1004. [0016]. A
POSITA would have found it obvious to implement Loughran s inkjet SFF system

to allow the user of the client system to select the plastic build matenal to be extruded

by one jet for printing the three-dimensional object and to select the support material

extruded by another jet for printing the support structure, as was known 1n the art at

EX1003, 7[101; Pet., 37

[0018]. A POSITA would have found 1t obvious to implement Menchik’s system to

allow the user of the client system to select the plastic build matenial to be extruded

by one printing head for printing the three-dimensional object and to select the

support material extruded by another printing head for printing the support structure,

EX1003, [177; Pet., 81

FISH.

SECOND DECLARATION OF DR. MICHAEL HICKNER

layers.” EX1045, 81:17-23. In the combinations of Grounds 1C/1D/3G/3H, software
such as that disclosed in KISSlicer would be executed by the client (Loughran-
Dubois’s client that generates fabrication jobs from CAD information (EX1004,
[0027], [0051]. [0035]; see §IV .B) or Menchik s client/controller that converts CAD
data to mnstructions for the printer (EX1009. [0024]: see §VIA)). and therefore the

selection of one of two tagged build matenials would be received from the client.

EX1045, 73:23-74:17 (agreemng that in Dubois “the slicer software 15 executing on
a personal computer ); 81:24-82:23 (testifying that both Dubois and KISSlicer “will
generate the slice geometry ™ ); EX1003, 99101 ("allow the user of the client system

to select™), 177 (same).

EX1042, f[44; Pet. Reply, 27
frcom | 77
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Grounds 1C, 1D, 3G, 3H: Clai

mb5

Claim 5 does not require “tag-driven selection”

PATENT OWNER'S SUR-REPLY

’466 Patent Claims

tag-to-client-to-printer workflow. (EX2015, 25:17-26:11). Petitioner. not Patent

Owner., departs from the claim language by treating slice-level matenal

assignment—which Petitioner asserts applies to “every 3D model™—as the specific

NOT

client-based. tag-dniven selection required by claim 3. That reading would render | DISPUTED
=z

~—
PO Sur-reply, 4-5
PETITIONER’'S REPLY TENT OWNER'S RESPONSE

PO does not disputk that this fact that such s ould specify a selection of

build material. POR. 23-Y5.! Instead. PO argues that ““slice-

assignment’ 1s not the claimed\step of recetving from the client a selection of one of \

the two tagged supplies” without any evidence/analysis for this implicit claim

3. The method of claim 1, wherein the three-dimensional
printer is coupled to a first supply of a first build material and
a second supply of a second build material different from the
first build matenal, the first supply including a first tag that
stores at least one property of the first build material, and the
second supply including a second tag that stores at least one
property of the second build material.

4. The method of claim 3, further comprising providing
data from the first tag and the second tag to the client over
the network, the data including at least one property of the
first build material and the second build material.

5. The method of claim 4, further comprising receiving a
selection of one of the first build material and the second
build material from the client for use in fabricating the object

construction. POR. 23-25. Worse vet, PO’s argument i1gnores that. in the Loughran-

using the three-dimensional printer.

Pet. Reply, 8

FISH.
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Grounds 1C, 1D, 3G, 3H: Claim 5
Motivation to apply KISSlicer’s teachings:

« “...achieved a more flexible user customization of materials used to build and
support the three-dimensional object depending upon the desired build quality
and strength of a particular object.”

« “...given the user greater control over the final product.”

« “...would have allowed the user to fabricate the desired object to their specific
specifications.”

« “...allow the user to select materials for desired traits such as weight, strength,
elasticity, color, etc.”

« “...would have also made the resulting system more desirable to users.”

« “...application of known techniques to a known system to achieve predictable
results.”

F I S H . EX1003 (Hickner Dec.), 1102-103; Pet., 38-39 frcom | 79
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