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LISTING OF CLAIMS 

Claim 1 

[1.pre] A method comprising: 

[1.1] receiving a request to fabricate an object from a three-dimensional 

model; 

[1.2] determining a target printer to fabricate the object; 

[1.3] querying the target printer for configuration information of the target 

printer relevant to creation of a printable model for fabrication of the 

object on the target printer; 

[1.4] receiving, from the target printer, a dictionary of configuration infor-

mation containing one or more properties from the target printer that af-

fect fabrication capabilities of the target printer; 

[1.5] creating a fabrication profile based on the one or more properties; and  

[1.6] generating a machine-ready representation of the three-dimensional 

model executable by the target printer to fabricate the object. 

Claim 2 

[2] The method of claim 1 further comprising transmitting the machine-

ready representation to the target printer for fabrication. 

Claim 3 

[3] The method of claim 1 further comprising fabricating the object with 

the target printer. 

Claim 4 

[4] The method of claim 1 wherein the one or more properties include a 

hardware configuration of the target printer. 
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Claim 5 

[5] The method of claim 4 wherein the hardware configuration includes 

one or more of an extruder type, an extruder nozzle diameter, a build 

volume, a build platform type, a hardware version number, a top speed 

for linear movement of a tool, a step size for movement of the tool, a 

minimum z-axis size, a gantry type, and a build material type. 

Claim 6 

[6] The method of claim 4 wherein the hardware configuration includes an 

automatically detected hardware reconfiguration. 

Claim 7 

[7] The method of claim 4 wherein the hardware configuration includes a 

manually specified hardware reconfiguration. 

Claim 8 

[8] The method of claim 1 wherein the one or more properties include a 

firmware configuration of the target printer. 

Claim 9 

[9] The method of claim 1 wherein the one or more properties include one 

or more user settings on the target printer. 

Claim 10 

[10] The method of claim 9 wherein the one or more user settings include 

user setting from a previous fabrication process. 

Claim 12 

[12] The method of claim 1 wherein the one or more properties include a 

build material in the target printer. 
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Claim 13 

[13] The method of claim 1 wherein generating the machine-ready represen-

tation includes processing the three-dimensional model according to the 

fabrication profile. 

Claim 19 

[19] The method of claim 1 further comprising generating descriptive 

metadata to accompany the machine-ready representation, the descrip-

tive metadata specifying one or more properties for comparison to prop-

erties of printers selected for fabricating the model. 

Claim 20 

[20] The method of claim 1, wherein determining a target printer to fabricate 

the object comprises determining a geographic location of the target 

printer. 
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Petitioner Shenzhen Tuozhu Technology Co., Ltd. petitions for Inter Partes 

Review (“IPR”) of claims 1-10, 12-13, and 19-20 (“the Challenged Claims”) of 

U.S. Patent No. 11,886,774 (“the ’774 Patent”).  

I. REQUIREMENTS FOR IPR 

A. Grounds for Standing 

Petitioner certifies that the ’774 Patent is available for IPR, and Petitioner is 

not barred or estopped from requesting IPR. 

B. Relief Requested 

Petitioner requests IPR on grounds 1A-2E listed below, supported by expert 

declaration from Dr. Hickner.  EX-1003, ¶¶1-181. 

Ground Claims Basis for Rejection (35 U.S.C. § 103) 

1A 1-5, 9-10, 12-13, 20 Douglas and Mark 

1B 6-7, 9-10 Douglas, Mark and Dahlin 

1C 8 Douglas, Mark and Batchelder 

1D 19 Douglas, Mark and Pax 

2A 1-5, 9-10, 12-13 
Hamilton and Evans (with/without 

KISSlicer) 

2B 6-7, 19 
Hamilton, Evans and Pax (with/without 

KISSlicer) 

2C 19 
Hamilton, Evans, Pax, and Pettis 

(with/without KISSlicer) 

2D 8 
Hamilton, Evans and Batchelder 

(with/without KISSlicer) 
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Ground Claims Basis for Rejection (35 U.S.C. § 103) 

2E 20 
Hamilton, Evans and Wang (with/with-

out KISSlicer) 

The ’774 patent claims priority to multiple applications, the earliest of which 

was filed December 31, 2014 (“Critical Date”).  EX-1001, Cover.  Each reference 

asserted in this Petition qualifies as prior art even if the Critical Date were the pri-

ority date of the ’774 Patent (which Petitioner does not concede).  

Reference Priority Date Publication 

Date 

Douglas Oct.-29-2012 May-1-2014 

Mark Mar.-22-2013 Jul.-4-2017 

Dahlin Jan.-26-1998 Jun.-18-2008 

Batchelder Nov.-19-2009 May-8-2014 

Hamilton Apr.-16-2014 Aug.-21-2014 

Evans - 2012 

KISSlicer - Jan.-2012 

Pax Sep.-7-2012 Mar.-13-2014 

Pettis Jun.-8-2012 Dec.-12-2013 

Wang Aug.-29-2014 Jan.-9-2018 

C. Claim Construction 

Given the noticeable overlap between the preferred embodiment of the ’774 

Patent and the prior art/predictable combinations articulated in Grounds 1A-2E, 
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Petitioner submits that no claim elements need a formal construction for purposes 

of resolving controversies in this proceeding.  

D. Level of Ordinary Skill in the Art 

A person of ordinary skill in the art (“POSITA”) relating to the subject mat-

ter of the ’774 Patent would have had a bachelor’s degree in Mechanical Engineer-

ing, Computer Engineering, Electrical Engineering, or a comparable field and at 

least two years of experience related to 3D printers and software including remote 

control of rapid fabrication systems.  EX-1003, ¶¶19-21.  Additional years of expe-

rience could substitute for a degree (and vice versa).  Id. 

II. THE ’774 PATENT 

A. Brief Description 

The ’774 patent describes providing machine-ready models based on a 3D 

printer's configuration in three-dimensional fabrication systems.  EX-1001, Abstract, 

2:49-3:7.  In particular, the ’774 patent describes “creating a fabrication profile based 

on…one or more properties” of a three-dimensional printer (e.g., a “build material 

type”).  EX-1001, 19:26-45, 23:32-67.  The fabrication profile can include “machine 

readable information for the slicer in creating a machine-ready model.”  Id.; EX-

1003, ¶26. 

B. Prosecution History 

The ’774 Patent issued on January 30, 2024 from U.S. Patent Application No. 
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18/148,591 (“the ’591 application”), which was filed with 20 claims.  EX-1002.  The 

examiner allowed the ’591 application without rejection, generally stating that none 

of cited references disclose all of claim elements [1.3]-[1.6].  Id. 16-17; EX-1003, 

¶27. 

In the parent application (U.S. Patent Application No. 14/587,548 (“the ’548 

application)), the claims were amended to recite that the “dictionary” is received 

“from the target printer,” which the Examiner indicated as the reason for allowance.  

EX-1022 at 36-41, 80-88. The prior art in the present Petition clearly shows this 

limitation. The Examiner indicated that other claim elements of the ’548 application 

(e.g., “creating a fabrication profile based on the properties of the target printer,” 

identical to claim element [1.5] of the ’774 Patent) were disclosed in the prior art.  

Id.; EX-1003, ¶28. 

III. THE CHALLENGED CLAIMS ARE UNPATENTABLE 

A. [GROUND 1A] 

1. Douglas 

Douglas discloses a “networked three-dimensional printing environment” in-

cluding 3D printers (e.g., 204) and print servers (e.g., 208). EX-1005, ¶[0026], 

FIG.2. The 3D printer reads a “data tag” on the build material that “includes infor-

mation about the build material.”  EX-1005, ¶¶[0004], [0032], [0062]-[0065], 

[0072]-[0073], FIGS.2, 3, 6.  Douglas describes a “print server” that receives 
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requests from a remote user, queries printers for their data tags, and determines 

suitable printers to complete the requested print job based on the data tag infor-

mation.  EX-1005, ¶¶[0026]-[0032], [0072]-[0073], FIGS.2, 6; EX-1003, ¶30.  

Douglas’ print server determines operational parameters for fabrication of the 

object in the request based on received data tag information.  EX-1005, 

¶¶[0032], [0072]-[0073], [0097] FIGS.2, 6.  FIG.2 below shows an example 

system in Douglas. 

 

EX-1005, FIG.2. 1 

 
1 Annotations to figures are shown in color. 
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2. Mark 

Mark discloses, in a 3D printing process to fabricate an object, upon “receiv-

ing a three-dimensional geometry,” a slicer is used for “slicing [the] three-dimen-

sional geometry into layers” and a “toolpath generator” is used for “generating 

three-dimensional toolpath instructions.”  EX-1006, 1:25, 48-61; 11:4-13:3, 

FIGS.5-6.  The “toolpaths are used to create an instruction file for actuation, con-

ventionally called a ‘G-code’ file, which is sent to the 3D printer. EX-1006, 12:15-

25, FIG.5.   The “G-code” file includes “all starting and finishing times, control or 

command variables (e.g., speed for a motor, current for a heater), and the like, to 

arrange the actuator instructions sufficient for a job to complete.”  EX-1006, 

12:15-32, FIGS.5-6.  FIGS. 5 and 6 below show an example process for generating 

G-code from a geometry file. EX-1003, ¶31. 
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EX-1006, FIG.5. 

 

EX-1006, FIG.6. 
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3. Douglas and Mark combination 

For multiple reasons, a POSITA would have been motivated to implement 

Douglas’ system incorporating Mark’s teaching of a full-featured slicer and tool-

path generator configured to process (e.g., slice) a 3D model into layers and gener-

ate toolpath instructions (e.g., G-code) according to operational parameters and 

transmitting the generated G-code to a selected printer.  EX-1005, ¶¶[0032], 

[0072]-[0073], [0097]-[0099], FIGS.2, 6; EX-1006, 1:25, 48-61; 11:4-13:3;  EX-

1003, ¶40. 

First, Douglas discloses a printer server that determines a suitable printer 

from a network of printers to complete a print job with a focus on obtaining the 

printer’s capabilities to determine operational instructions and print data (e.g., “tool 

instructions to fabricate the object”) for execution by the selected printer.  EX-

1005, ¶¶[0013]-[0015], [0032]-[0043], [0072]-[0073], FIGS. 2, 6.  A POSITA 

implementing Douglas’ system would have been motivated to look to references 

disclosing implementation details for generating print data (e.g., tool instructions) 

for printing from 3D printers.  Mark is such a reference, describing techniques for 

“generating three-dimensional toolpath instructions for a three dimensional 

printer” from “three-dimensional geometry” (e.g., models submitted as Douglas’ 

print jobs).  EX-1006, 1:48-61, 4:7-11, 6:40-44.  Mark’s slicer and toolpath genera-

tor create “instructions” (e.g., “G-code”) “sufficient for a job to complete” (e.g., 
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Douglas’ print jobs).  EX-1006, 11:4-13:3, FIGS. 5-6; EX-1003, ¶41. Moreover, a 

POSITA would find further motivation in that, like Douglas’ FDM printer, Mark 

discloses 3D printing using “Fused Filament Fabrication (FFF)” (also known as 

FDM). EX-1005, [0013]; EX-1006, 4:10-11; EX-1003, ¶41. 

Second, a POSITA would have recognized and found obvious that fabricat-

ing an object using a 3D printer would have used code/instructions executable on 

the 3D printer to control the 3D printer, and such code/instructions are typically 

generated by a slicer and/or toolpath generator.  EX-1011, 34; EX-1003, ¶42. Mark 

discloses a suitable slicer and toolpath generator.  EX-1006, 11:4-13:3; EX-1003, 

¶42.  

Third, Mark’s techniques provide advantages to Douglas’ system, e.g., facil-

itating data transmission and printing efficiency by collecting Douglas’ operational 

parameters in a file/set/database, ensuring models submitted in Douglas’ print jobs 

are suitable for the selected printer to execute.  EX-1006, 12:40-48, 13:65-14:13; 

EX-1014, 2:19-53; EX-1003, ¶43. 

Combining Douglas and Mark would have been reasonably successful be-

cause it would have merely involved combining prior art elements (e.g., 3D print-

ing and slicing applications) according to known methods to yield predictable re-

sults (e.g., generating machine-ready code), which has “been around for a while” 

by the Critical Date in the same 3D printing field.  EX-1003, ¶¶44-46.  Indeed, 
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Mark already uses some of Douglas’ operational parameters to generate the G-

code(e.g., “feed rate,” fill “density” and “pattern,” “fiber type”). EX-1005, 

¶[0065]; EX-1006, 12:15-32, 24:21-31, FIGS. 20-21; EX-1003, ¶¶44-46. 

 

EX-1006, FIG. 20. 

4. Analysis 

[1.pre] 

Douglas discloses a system for 3D printing and its techniques can be im-

plemented as a “method.” 2   EX-1005, ¶¶[0011]-[0015], FIGS.1, 6, claims 18-

21; EX-1003, ¶47.  

 
2 All emphasis is added unless otherwise noted. 



Attorney Docket No. 56224-0013IP1 

IPR of U.S. Patent No. 11,886,774 

 

11 

 

EX-1005, FIG.6. 

[1.1] 

Douglas discloses that a print server 208 receives and manages print jobs 

originated from “client devices 206” which can “initiate…print jobs at the 

three-dimensional printers 204” (“receiving a request to fabricate an object”).  

EX-1005, ¶¶[0030]-[0046], [0052], FIG.2.  These client requests include “digi-

tal models of three-dimensional objects,” and the print job is associated with 

“print data (e.g., the three-dimensional model…to fabricate an object)” (“from 

a three-dimensional model”).  Id.  This is consistent with the ’774 patent, 

which similarly describes that a three-dimensional model can be “a computer 

model or other computerized representation of the object…characterizing an 
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object in three dimensions.”  EX-1001, 18:10-41; EX-1003, ¶48. 

 

EX-1005, FIG.2. 

[1.2] 

Douglas discloses that its “print server 208” can “automatically select 

one of the three-dimensional printers 204 for a user-submitted print job…for 

fabricating an object.” EX-1005, ¶¶[0032], [0038]-[0043], [0073], FIG.2.  The 

“print server 208” would “determine[] a target printer to fabricate the object” 

by “automatically select[ing]” a printer. EX-1005, ¶¶[0032], [0038]-[0043], 

[0073]; EX-1003, ¶49.   
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EX-1005, FIG.2. 

[1.3] 

Per claims [1.4], 4 and 5 of the ’774 patent, the “configuration infor-

mation containing one or more properties” encompasses at least “a build ma-

terial type.” See also, EX-1001, 22:56-23:5; EX-1003, ¶50.   

Douglas discloses that the print server can “request the three dimensional 

printer 306 to transmit the data tag 304 data for one or more of the connected 

supplies 302 for the determination of operational parameters” (“querying the 

target printer for configuration information of the target printer”).  EX-1005, 

¶¶[0032], [0072]-[0073], FIGS. 2, 6.  The data tag data includes configuration 
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information of the target printer relevant to creation of a printable model for 

fabrication of the object on the target printer because it “characterize[s] at 

least one property of the build material” of the printer, and “three-dimensional 

printers use build material of various type and configuration to print three-di-

mensional objects…for the fabrication of an object, the three-dimensional 

printer controller may need at least a basic set of characteristics of the build 

material to determine operation.”  EX-1005, ¶¶[0002], [0032], [0064], [0072]-

[0073], [0094]; EX-1003, ¶51. 

[1.4] 

The ’774 patent describes “[t]he dictionary may be a list or collection of 

the properties, or may be otherwise configured to organize the properties of the 

printer.” EX-1001, 21:24-26. Douglas’ accumulated data tag 304 data received 

from the printer constitutes a dictionary of configuration information because 

it similarly includes a collection of “information on characteristics of the  build 

material 312” (“one or more properties”) which “may include at least one of a 

material identification number, a build material type, a build material diame-

ter…a build material color…or other characteristic information.” EX-1005, ¶¶ 

[0062]-[0064]; EX-1003, ¶52.    

Per [1.3], after an inquiry from the print server, Douglas’ 3D printers 

transmit and the print server receives the “data tag 304 data” for “determination 
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of the operational parameters…for fabrication of the object 314” (“receiving, 

from the target printer, a dictionary of configuration information containing 

one or more properties from the target printer”).  EX-1005, ¶¶[0019], [0032], 

[0072]-[0073], [0097], FIGS.2, 6; supra, [1.3].  As discussed above, the data 

tag data includes “information on characteristics of the build material 312” 

(“one or more properties from the target printer that affect fabrication capa-

bilities of the target printer”) such as “a build material type” available to the 

printer, which would be needed to match the object to be printed.  Id.; EX-

1003, ¶53.  The material type also affects “temperature,” “feed rate,” and “ex-

truder movement speed” (“fabrication capabilities”), which, as Douglas notes, 

“depend upon the type of build material.”  Id. 

[1.5]  

Per [1.3] and [1.4], Douglas’ print server determines operational parame-

ters for fabrication of the object (“creating a fabrication profile”) based on 

data tag information (“based on the one or more properties”).  EX-1005, 

¶¶[0032], [0065]-[0066], [0072]-[0073], [0097], FIGS.2, 6; supra, [1.3]-[1.4].  

A POSITA would have recognized and found obvious that determining opera-

tional parameters for fabrication of the object would have been “creating a fab-

rication profile” as these operational parameters are used “for a fabrication pro-

cess using the build material 312” and “for the fabrication of the object 314.”  
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EX-1005, ¶¶[0064], [0074]; EX-1003, ¶54.  Indeed, Douglas explains that “in-

formation about the build material stored in the data tag may be used to deter-

mine how the build material should be used in a fabrication process.”  EX-

1005, ¶[0097].  

Douglas makes it clear that “the operational parameter(s)” are used in 

“fabricating an object…to control operation of a three-dimensional printer,” 

consistent with the ’774 patent’s disclosure that “[t]he fabrication profile may 

be the basis for the generation of a machine-ready representation” to control the 

target printer “for fabrication of the object.”  EX-1005, ¶¶[0064]-[0069], 

[0077], [0097], [0099]; EX-1001, 23:34-41; EX-1003, ¶55. 

Douglas’ operational parameters are created to determine the suitability 

of the target printer to print the object, which is also consistent with the ’774 

patent’s characterizing the “fabrication profile” as “a profile used to determine 

which machine-ready representation is … suitable for a target printer.”  EX-

1005, ¶¶[0064]-[0069], [0077], [0097], [0099]; EX-1001, 23:50-52; EX-1003, 

¶56.   

A POSITA would have also recognized and found obvious that the accumu-

lation of operational parameters constitutes a “profile,” or that a “profile” would 

have been created based on Douglas’ operational parameter(s) as a collection/accu-
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mulation of information/parameters related to the printer for better data transmis-

sion and printing efficiency because Douglas describes “a variety of [operational] 

parameters” would be transmitted to the 3D printer. EX-1005, ¶¶[0073], [0097]. 

Compiling them together in a profile as a collection/accumulation of parame-

ters would have facilitated the data transmission and improved the printing effi-

ciency. EX-1003, ¶56.  

Douglas also discloses that the various operational parameters can be con-

figured as “default operational parameters that a user can override if further cus-

tomization of a fabrication process is desired” or be automatically created “without 

[a user manually] specifying various configuration details.”  EX-1005, ¶[0099]. 

Compiling them together in a profile would have further facilitated data compi-

lation, organization, and storage and improve user experience. EX-1003, ¶56.  

Additionally, Douglas’ operational parameters (e.g., material type, “feed 

rate”) are similar to the parameters included in Mark’s “configuration file” or 

“rules”/“rule sets”/“parameter database,” which are essentially “data structures de-

fining operations.”  EX-1005, ¶¶[0065]-[0066]; EX-1006, 17:34-44; EX-1003, 

¶57. Mark explicitly discloses “a configuration file” can be created to present “pa-

rameters… (e.g., …; variable feedrate[)].”  EX-1006, 11:33-65, 13:4-19, 17:53-58, 

FIG.6.  Mark also illustrates an example rule set/“parameter database” (“a fabrica-

tion profile”) including various rules and parameters (including “Material,” “Fiber 
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Type”) in FIG.20, which would have been created based on the properties such as 

the “Material” and the “Fiber Type” supported by the printer.  EX-1003, ¶57. 

 

 

EX-1006, FIG.20. 

With respect to FIGS. 5-7, 20, and 21 of Mark, the parameters in the rule 

sets 1006 or configuration file assist Mark’s slicer and path generator for “control-

ling path planning” in the generation of “G-code,” also consistent with the ’774 pa-

tent’s description of the “fabrication profile.”  EX-1001, 23:58-67.   Indeed, Mark 

describes that, when slicing a geometry file to determine a toolpath/G-code, char-

acteristics of the capabilities of the printer are considered (e.g., material property 
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and feedrate).  EX-1006, 11:33-65, 13:4-19, 17:53-58, FIGS. 5-7, 20 and 21.  Ac-

cordingly, a POSITA would have recognized and found obvious to organize Doug-

las’ operational parameters into a “profile” (e.g., in a more explicit form of a con-

figuration file, a rule set or parameter database as taught by Mark) at least because 

organizing these parameters in such a data structure facilitates the use of these pa-

rameters for the generation of toolpaths/G-code, and provide better storage and 

computational efficiency, and allow easier rendering of such operational parame-

ters for user view in a user interface as shown in Marks’ FIGS.10, 20 and/or 21.  

EX-1005, ¶¶[0065]-[0066]; EX-1006, 11:33-65, 13:4-19, 17: 34-44, 53-58, 

FIGS.5-7, 9-10, 21-22; EX-1003, ¶¶58-59. 

[1.6]  

Douglas discloses “fabricating an object while using the operational parame-

ter(s) to control operation of a three-dimensional printer.” EX-1005, ¶[0099], 

FIG.6; EX-1003, ¶60.  



Attorney Docket No. 56224-0013IP1 

IPR of U.S. Patent No. 11,886,774 

 

20 

 

EX-1005, FIG.6. 

Douglas also discloses a “print queue” of the target printer that contains 

“print data (e.g., …tool instructions to fabricate an object) for a number of print 

job[s].” EX-1005, ¶[0041]. A POSITA would have recognized and found obvi-

ous that the “tool instructions to fabricate an object” would have been “a ma-

chine-ready representation of the three-dimensional model executable by the 

target printer to fabricate the object” (and generated by a slicer and tool path gen-

erator as disclosed by Mark) because Douglas discloses that the “tool instructions” 

“which may be arranged for presentation in order of expected execution,” con-

sistent with the ’774 patent’s characterization of the “machine-ready representa-

tion, [which] may be a machine-ready model of the three dimensional model of the 
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object that is executable by a target printer to fabricate the object.  EX-1005, 

¶[0041]; EX-1001, 24:25-29; EX-1003, ¶61.  

Douglas discloses its printer server “maintain[s] print queues for participat-

ing three-dimensional printers,” and communicates with the 3D printers to allocate 

print jobs, for example, based the capabilities of the printers. EX-1005, ¶[0040]; 

supra [1.2]. A POSITA would have recognized and found obvious that the “tool 

instructions to fabricate an object” in the print queues would have been generated 

by the printer server and sent to a selected printer for a print job because the printer 

server has a global view of the properties of the individual printers and the deter-

mined operational parameters based on the properties of the target printer. EX-

1005, ¶¶[0040]-[0041]; supra [1.2]-[1.4]; EX-1003, ¶62. 

To the extent it is argued that Douglas does not explicitly disclose imple-

mentation details of generating the tool instructions, a POSITA would have found 

it obvious in Douglas-Mark combination because Mark discloses “generating 

three-dimensional toolpath instructions for a three dimensional printer” using well-

known, commonly used programs such as a slicer and/or toolpath generator that 

generate a “machine-specific code” (e.g., G-code).  EX-1006, 11:33-65, 12:15-25, 

13:4-19, 17:53-58, FIG.6. Per [1.5] and §III-A-2-3, Mark discloses “generating 

three-dimensional toolpath instructions” such as G-code based on the configuration 

parameters/rule sets (which corresponds to Douglas’ operational parameters) 
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(“generating a machine-ready representation of the three-dimensional model”).  

EX-1005, ¶¶[0065]-[0066]; EX-1006, 11:33-65, 13:4-19, 17:53-58, FIG.6; supra, 

[1.5].  The ’774 Patent acknowledges “g-code” as an example of such a “machine-

ready representation.” EX-1001, 25:33-34. Mark explains that the “3D printer is 

controlled by a motion controller 20 which interprets dedicated G-code 1102 and 

drives various actuators of the 3D printer in accordance with the G-code 1102,” 

thus fabricating the object (“executable by the target printer to fabricate the ob-

ject”).  EX-1006, 3:65-4:6, 12:15-25, 12:49-61; EX-1003, ¶63.  

 

EX-1006, FIG.6. 
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As discussed above, a POSITA would have recognized and found obvious 

that Douglas’ printer server would have generated the tool instructions (corre-

sponding to Mark’s toolpath instructions such as G-code) (“machine-ready repre-

sentation of the three-dimensional model”) using an appropriate program, such as 

Mark’s slicer and/or path generator.  EX-1005, ¶¶[0040]-[0041], [0065]-[0066], 

[0099], FIGS.2, 6; EX-1006, 11:33-65, 13:4-19, 17:53-58, FIG.6; EX-1003, ¶64.  

The tool instructions/G-code would have been sent to the target printer to be exe-

cuted to fabricate the object in the print job. Id.   

[2] 

Per [1.6], a POSITA would have recognized and found obvious that that 

Douglas’ printer server would have generated the tool instructions (“the ma-

chine-ready representation”) and transmit them, for example, as part of the “print 

queue,” to the selected printer to fabricate the print job. EX-1005, ¶¶[0040]-[0041], 

[0065]-[0066], [0099], FIGS.2, 6; EX-1003, ¶65.  

Additionally, or alternatively, Mark expressly discloses and shows that the 

G-code (“the machine-ready representation”) is generated by a slicer and/or 

path generator and then “sent” to the 3D printer (“transmitting to the target 

printer for fabrication”).  EX-1006, 12:15-25, FIG.5. The tool instructions/G-

code would have been sent to the target printer to be executed to fabricate the 

object in the print job. Supra, [1.6]; EX-1003, ¶66.  



Attorney Docket No. 56224-0013IP1 

IPR of U.S. Patent No. 11,886,774 

 

24 

 

EX-1006, FIG.5. 

A POSITA would have found claim 2 obvious additionally because slicer 

applications are typically executed on a general purpose computer and the gen-

erated machine-ready code is transmitted to the 3D printer.  EX-1011, 34-35, 

44, EX-1003, ¶67.  For example, as explained in Ground 2A below, a printer 

control application typically “process[es] the G-code file” and “send[s] these 

commands to the 3D printer” (“transmitting the machine-ready representation 

to the target printer for fabrication”).  EX-1011, 34-35, 46-52; infra, §III-E-6-

[2]; EX-1003, ¶67. 

[3] 

Per [1.6], Douglas discloses fabricating objects using the selected printer 

(“fabricating the object with the target printer”).  EX-1005, ¶¶[0041], [0065]-
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[0066], [0099]; see also EX-1006, 3:65-4:6, 11:33-65, 12:15-25, 12:49-61, 13:4-

19, 17:53-58, FIG.6; EX-1003, ¶68. 

 

EX-1005, FIG.6. 

[4] 

Claim 5 makes it clear that the claimed “hardware configuration” encom-

passes at least a “build material type.”  EX-1001, claim 5. Douglas similarly 

discloses that the information in its data tag (“the one or more properties”) in-

cludes at least one hardware configuration of the target printer such as “a 
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build material type, a build material diameter, an extruder temperature require-

ment, ….”  EX-1006, ¶¶[0064], [0074]; EX-1003, ¶69. 

[5] 

Per [4], Douglas’ data tag information includes at least “a build material 

type.”  EX-1005, ¶¶[0064], [0074]; supra, [4]; EX-1003, ¶70. 

[9] 

Douglas discloses that the material in the printer is loaded by a user who 

can “order replacement material” with specific properties such as “a part num-

ber, build material type,” for “a suitable replacement.” EX-1005, ¶¶ 

[0077],[0099]. A POSITA would have recognized and found obvious that the 

data tag data related to material properties (e.g., “a build material type”) would 

have been “one or more user settings on the target printer” because the mate-

rial is chosen and installed into the printer by the user and the printer is set to 

reflect the material (e.g., by the data tag). EX-1003, ¶71. 

[10] 

Douglas discloses “a depletion of build material” can be detected and a 

user can order replacement material. EX-1005, ¶[0077]; supra, [9].  A POSITA 

would have recognized and found obvious that the data tag data (e.g., “a build 

material type”) reused for subsequent multiple builds would have been “user 

setting from a previous fabrication process” when the material selected/loaded 
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by the user has not been depleted. Id.; EX-1003, ¶72.   

[12] 

Per [4], Douglas’ data tag information includes e.g., “a build material 

type” (“the one or more properties include a build material in the target 

printer”).  EX-1005, ¶¶[0064], [0074]; supra, [4]; EX-1003, ¶73. 

[13] 

Mark discloses that, in generating G-code (”generating the machine-

ready representation”), “a geometry file is ‘sliced’ by a family of slicer rou-

tines” (“the three-dimensional model” is processed) and then, for each slice, 

“toolpaths (‘layers and slices’ 1002) are calculated by a path planner 1004 for 

controlling actuators to deposit, focus a laser or lamp or projector to cure, so-

lidify, or otherwise apply material.”  EX-1006, 11:33-65, FIGS.5-6, 10.  Per 

[1.5], a collection of operational parameters as disclosed by Douglas alone or fur-

ther in the form of a “configuration file,” or a rule/parameter database as disclosed 

by Mark, assists the slicer and/or path generator for “controlling path planning” in 

the generation of G-code (“processing the three-dimensional model according 

to the fabrication profile”).  EX-1005, ¶¶[0065]-[0066], [0097]-[0099]; EX-

1006, 11:33-65, 13:4-19, 17:53-58, FIGS.6-7, 9-10, 20-21; supra, [1.5]; EX-1003, 

¶74.   

Further, Mark discloses that “[t]he G-code 1002 file… is dependent upon 
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physical arrangement of the printer itself,” and a POSITA would have thus rec-

ognized and found obvious that G-code must be generated based on the limita-

tions and capabilities of the printer (as represented in Douglas’ operational pa-

rameters and Mark’s configuration file that includes configuration parameters or 

rule/parameter database), and the generation of the G-code would have included 

processing the three-dimensional model according to the fabrication profile  

that reflects the limitations and capabilities of the printer.  EX-1006, 12:23-25; 

EX-1003, ¶¶75-76.  Indeed, Mark describes that G-code is “machine-specific.”  

Id.  

[20] 

Douglas discloses that, “[w]here the print server 208 selects the printer 

automatically” (“determining a target printer”), the printer server determines 

criteria “such as geographical proximity…of a particular three-dimensional 

printer 204” (“determining a geographic location of the target printer”).  EX-

1005, ¶[0032].  The printer server can also “determine a location of the mobile 

device 212 initiating the print job and locate a closest printer for fabrication of 

the object,” and further that “a printing function may be location-based, us-

ing…GPS input” (“determining a geographic location of the target printer”).  

EX-1005, ¶¶[0032], [0046]-[0047]; EX-1003, ¶77.  Moreover, Douglas dis-

closes that, in determining a target printer “in the event of a failure by the one 
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of…three-dimensional printer[s],” the print server can determine, based on the 

“store[d] location of a predetermined alternative three-dimensional printer to exe-

cute a print job.”  EX-1005, ¶[0038]; EX-1003, ¶77. 

B. [GROUND 1B] 

1. Dahlin 

Dahlin discloses a 3D printer filament spool that includes “a circuit for mon-

itoring data concerning the filament on the filament spool,” e.g., “the type and 

amount of filament on the spool.”  EX-1008, ¶¶[0007]-[0008], FIG.1.  Addition-

ally, Dahlin discloses that this circuit can “notify the operator if the type of fila-

ment does not match the type of material identified by object specification data or 

if the amount of filament on the spool is insufficient to create a desired object.”  

EX-1008, ¶¶[0007]-[0008], [0022]-[0023], FIGS.1, 5; EX-1003, ¶32.  If the 

loaded materials are different than what the print requires, or the loaded materials 

are insufficient, “operator notification is provided via touch screen display 21, 

providing the operator an opportunity to switch spools.”  Id.  An example system 

in Dahlin is shown below in FIG.5. 
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EX-1008, FIG.5. 

2. Douglas-Mark and Dahlin 

It would have been obvious for a POSITA to combine Douglas-Mark and 

Dahlin to include Dahlin’s techniques of querying material type and amount at the 

outset of a print job to ensure the appropriate and sufficient material to complete a 

print job for multiple reasons.  EX-1005, ¶¶[0023]-[0024], [0063]-[0064], [0074], 

[0077], [0094]; EX-1008, ¶¶[0022]-[0023]; EX-1003, ¶78. 

First, Dahlin’s techniques provide the assurance that the selected printer has 

enough material to complete the print job, something that is just as important as 

whether the printer has the correct materials.  EX-1008, ¶¶[0022]-[0023].  This 

would have improved the user experience with the Douglas-Mark system, as it 

would prevent a user from having to resubmit a print job after the first job 
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failed to complete.  Id.; EX-1003, ¶79.  Dahlin’s techniques would have en-

sured that the selected target printer could complete the print.  EX-1008, 

¶¶[0022]-[0023]; EX-1005, ¶¶[0063]-[0064], [0074], [0077]; EX-1003, ¶79. 

Second, Dahlin’s techniques would have improved the print quality and pre-

vented the Douglas-Mark system from printing defects resulting from a different 

reloaded material type from the depleted material type and wasting materials by 

starting print jobs that could not be finished due to a lack of material.  EX-1008, 

¶¶[0022]-[0023].  Indeed, Dahlin checks the adequacy of the loaded materials 

“at the outset of a job,” which would prevent the printer from starting a print it 

could not finish.  Id.  Starting a print in a remote system, like Douglas-Mark, 

without adequate materials would have either (1) required operator intervention 

to reload filament in the remote printer, adding to the total time between job 

submission and completion, or (2) required the user to resubmit their print job 

to another printer.  Id.  Querying a material amount at the outset of the job, as 

suggested by Dahlin, would have improved the user experience at least by en-

suring the above two scenarios are properly considered and addressed in  Doug-

las-Mark.  Id.; EX-1003, ¶80. 

Combining Douglas-Mark and Dahlin would have merely involved combin-

ing prior art elements according to known methods to yield predictable results, and 
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use of known techniques to improve similar methods in the same way in 3D print-

ing.  EX-1003, ¶¶81-82. Specifically, Douglas discloses that a “variety of addi-

tional sensors and other components may be usefully incorporated” into its printer, 

such as “an optical detector” to “detect a presence of the object,” which corre-

sponds to the Dahlin’s filament sensor that “indicates the presence or absence of 

filament at the entrance to the filament feed tube.”  EX-1005, ¶¶[0023]-[0024]; 

EX-1008, ¶[0022]; EX-1003, ¶83.  Additionally, Douglas explicitly discloses that 

its data tag can be used to determine “a depletion of build material,” consistent 

with Dahlin. EX-1005, ¶¶[0063], [0077]; EX-1003, ¶83. As Dr. Hickner explains, 

with the predictable and foreseeable hardware and software implementations, the 

Douglas-Mark and Dahlin combination would have been reasonably successful. 

EX-1003, ¶83.   

3. Analysis 

[6] 

The ’774 patent describes the “hardware reconfiguration” includes “a 

new or replacement component on their printer.”  EX-1001, 19:46-55; EX-

1003, ¶84.   

Both Douglas and Dahlin disclose that when materials are inadequate a 

user can be notified to replace the materials.  EX-1005, ¶¶[0063], [0077]; EX-
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1008, ¶¶[0022]-[0023].  Dahlin further discloses that when materials are re-

loaded, a “filament sensor” can detect whether “the modeling filament material 

on the spool is the same material specified in object data” (“an automatically 

detected hardware reconfiguration”).  Id.; EX-1003, ¶85.  Dahlin discloses 

“the type of filament that is on the spool” is transmitted to the “the control sys-

tem 90” so that “the CPU keeps track of how much material was commanded to 

be extruded,” etc.  EX-1008, ¶[0022].  It would have been obvious to a 

POSITA that, in Douglas-Mark-Dahlin, the data tag data received from the 

printer would have included the automatically detected new or replacement ma-

terial loaded on the spool because it is critical information reflects the current 

fabrication capability of the printer and is explicitly identified by Douglas  as an 

example of a hardware configuration of the target printer per [4].  EX-1008, 

¶¶[0022]-[0023]; EX-1005, ¶¶[0064], [0074]; EX-1003, ¶85. 

[7] 

Per [6], Dahlin discloses notifying a user to replace materials (materials 

chosen and loaded by the user—“a manually specified hardware reconfigura-

tion”).  EX-1008, ¶¶[0022]-[0023].  It would have been obvious to a POSITA 

that, in Douglas-Mark-Dahlin, the data tag data received from the printer would 

have included the manually specified material loaded by the user on the spool 

because it is critical information related to the current fabrication capability of 
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the printer and is explicitly identified by Douglas as an example of a hardware 

configuration of the target printer per [4].  Id.; supra, [4]; EX-1003, ¶86. 

[9] 

Per [6]-[7], a user loads the type of material in the printer, which is “one 

or more user settings on the target printer” (e.g., a type of material the user 

has loaded) and would have been included in the data tag data received from 

the printer and is explicitly identified by Douglas as an example of the one or 

more properties.  EX-1008, ¶¶[0022]-[0023]; supra, [6]-[7]; EX-1003, ¶87. 

[10] 

Dahlin discloses that at the beginning of a print job, the printer’s processor 

will “calculate whether a spool…contains enough filament to complete the job,” 

suggesting that filament loaded by a user can be used across multiple print jobs 

(“fabrication process[es]”).  EX-1008, ¶¶[0022]-[0023]; EX-1003, ¶88.  A 

POSITA would have recognized and found obvious that, in at least some occa-

sions, the same user selected material would have been maintained across print 

jobs (e.g., a user installed filament type used in a previous print jobs would 

have been used in a current or future print job), thus the one or more user set-

tings as disclosed in [9] is also a user setting from a previous fabrication pro-

cess.  EX-1008, ¶¶[0022]-[0023]; EX-1003, ¶88 (citing to EX-1011, 26-27, 62-

70; EX-1010, ¶¶[0022]-[0023]). 
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C. [GROUND 1C] 

1. Batchelder 

Batchelder discloses “marked consumable material” (e.g., filament with “en-

coded markings”) for use in an “additive manufacturing system,” i.e., 3D printing 

system.  EX-1007, Abstract, ¶¶[0008]-[0010], [0049]-[0055]; EX-1003, ¶33.  

Batchelder’s encoded markings are  relevant to the material and 3D printer, e.g., 

“software and firmware updates for [the 3D printing] system 10,” and are read by a 

sensor assembly and “transmitted to…control components for generating a build 

path for depositing roads of modeling material to form [a] 3D model.”  EX-1007, 

¶¶[0006], [0030]-[0031], [0041]-[0043], [0052]-[0054]; EX-1003, ¶33.    

2. Douglas-Mark and Batchelder 

It would have been obvious for a POSITA to combine the teachings of 

Douglas-Mark and Batchelder to incorporate software and firmware information of 

a 3D printer into printer properties transmitted by the printer to the printer sever for 

multiple reasons. EX-1003, ¶89. 

First, it was known to a POSITA that firmware was a vital component of the 

3D printer.  EX-1007, ¶¶[0043], [0054]; EX-1003, ¶90.  Indeed, Evans corrobo-

rates the importance of printer firmware and explains the “[h]ow well firmware 

[interprets G-code] will determine how well your 3D printer will print objects.”  

EX-1011, 35, 41, 76-80; EX-1003, ¶90.  Douglas also explicitly discloses that 
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printers include firmware “to control operation” of the printer’s hardware.  EX-

1005, ¶[0028].  Given the importance of firmware, a POSITA would have been 

motivated to include the firmware configuration into the information transmitted 

by the printer (e.g., Douglas’ data tag information) to assist the printer server in de-

termining a suitable target printer and generating operational parameters (which 

also depend on a printer’s firmware configuration). EX-1007, ¶¶[0043], [0054]; 

EX-1005, ¶¶[0028]-[0032], [0072]-[0075], [0094]-[0097]; EX-1003, ¶90. In-

deed, the ’774 patent acknowledges “firmware has information related to the hard-

ware and software configuration of the printer.” EX-1001, 20:42-48. A POSITA 

would have understood the relevance of hardware and software parameters to gen-

erating operational parameters. EX-1003, ¶90.  

Second, incorporating the firmware configuration into the transmission in 

Douglas-Mark would have improved the quality of resulting prints because, with 

the knowledge of the firmware configuration, a more compatible G-code can be 

generated based on the user’s printer control applications.  EX-1003, ¶91. 

Third, incorporating the firmware configuration into the transmission in 

Douglas-Mark would have improved user experience, e.g., by avoiding re-submit-

ting of a failed or less satisfied print result resulted from incompatible firmware.  

EX-1007, ¶¶[0052]-[0054], FIG.2; EX-1005, ¶¶[0064], [0074]; EX-1003, ¶92. 
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Combining Douglas-Mark and Batchelder would have been predictably suc-

cessful because Douglas already discloses a printer sending various printer config-

uration information to the printer server, and including critical firmware infor-

mation for generating the machine-ready models would have been well within a 

POSITA’s capability.  EX-1005, ¶¶[0023]-[0024], [0062]-[0064], [0078]-[0083], 

[0091]-[0097], FIG.6; EX-1007, ¶¶[0052]-[0058]; EX-1003, ¶¶93-95.   

3. Analysis 

[8] 

Batchelder explicitly discloses “firmware updates for the system” (“a firm-

ware configuration of the target printer”) as an example property that “assist[s] 

in building 3D model” (“properties…that affect fabrication capabilities of the 

target printer”).  EX-1007, ¶¶[0052]-[0054], FIG.2; EX-1003, ¶96.  As discussed 

above, a POSITA would have found it obvious to include the firmware config-

uration of the target printer in the printer properties transmitted from the 

printer to the printer server in Douglas-Mark to facilitate the printing job be-

cause the important role that the firmware configuration in affecting fabrication 

capabilities of the target printer.  EX-1003, ¶96. 

D. [GROUND 1D] 

1. Pax 

Pax describes a 3D printer that can mix different build materials to achieve 
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an “output over a full color spectrum.”  EX-1013, ¶¶[0064]-[0067], FIG.3A.  Pax’s 

techniques include identifying “the color and material requirements for fabricating 

the object,” e.g., “in metadata of the object model” and performing a  “pre-fabrica-

tion check” that compares available build materials of a selected printer with “the 

color and material requirements” of the model (shown below in FIG.11).  EX-

1013, ¶¶[0095]-[00101], FIG.11.  In the event the available build materials are in-

adequate, the user is notified.  Id.; EX-1003, ¶37. 

 

EX-1013, FIG.11. 
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2. Douglas-Mark and Pax 

A POSITA would have been motivated to implement Douglas-Mark’s sys-

tem employing Pax’s suggestion of generating descriptive metadata specifying 

properties for “a pre-fabrication check” for multiple reasons.  EX-1013, ¶¶[0096]-

[00101], FIG.11; EX-1003, ¶97. 

For example, Douglas discloses that a “print queue” of a printer includes 

“tool instructions” for the print jobs and accompanying “metadata concerning print 

jobs.” EX-1005, ¶[0041]. Pax provides specific examples of information that are 

included in the metadata, such as, “the color and material requirements,” which 

can be used for “pre-fabrication check” to ensure “the color and material re-

quire[d]” by the tool instructions are met by “the available build materials” of the 

selected printer.  Id.; EX-1013, ¶¶[0096]-[0099], FIG.11; EX-1003, ¶98. A 

POSITA would have been motivated to apply Pax’s suggestion of metadata for “a 

pre-fabrication check” in Douglas-Mark’s metadata in the print queue so a printer 

could perform a check before fabrication to prevent “print errors, waste” and im-

prove user experience. Id.; EX-1003, ¶98. 

Combining Douglas-Mark and Pax would have merely involved combining 

prior art elements (e.g., descriptive metadata including useful properties to accom-

pany machine-ready instructions/g-code) according to known methods to yield pre-
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dictable results, and use of known technique (e.g., pre-fabrication check by com-

paring properties) to improve similar methods in the same way in 3D printing.  

EX-1003, ¶¶99-101. Indeed, Douglas already discloses that “metadata” can include 

“recommended printer settings,” and metadata generation is a well-known and 

commonly used feature in the software of 3D printing (e.g., slicer) that would have 

been predictably implemented. EX-1005, ¶[0037]; EX-1013, ¶[0095]; EX-1011, 

34, 61-62; EX-1003, ¶¶99-101.    

3. Analysis 

[19] 

Douglas discloses its generated “print queue” includes “metadata con-

cerning print jobs” accompanying “print data” that includes “tool instructions 

to fabricate an object” (“machine-ready representation”). EX-1005, ¶¶[0040]-

[0041]; EX-1003, ¶102. 

Pax discloses “metadata” (“descriptive metadata”) that specify “color and 

material requirements for fabricating the object” (“one or more properties”) for a 

“pre-fabrication check [that] compare[s] the color and material requirements to the 

available build materials” of a selected printer (“for comparison to properties of 
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printers selected for fabricating the model”).3  EX-1013, ¶¶[0096]-[0099], 

FIG.11; EX-1003, ¶103. Pax discloses that “the requirements [are] contained in 

metadata of the object model, fabrication instructions, or a related file,” further 

corroborating that the metadata are generated to accompany “fabrication instruc-

tions” (“the machine-ready representation”).  EX-1013, ¶[0097]; EX-1003, 

¶103. 

A POSITA would have also recognized and found obvious that the 

metadata would have “accompan[ied] the machine-ready representation” be-

cause it is used for “pre-fabrication check” before the printer uses “fabrication 

instructions” (“the machine-ready representation”) to fabricate the object and  

this was typical in the art before the Critical Date.  EX-1013, ¶¶[0097]-[0104], 

FIG. 11; EX-1009, ¶¶[0008], [0062]-[0063], FIG. 3; EX-1003, ¶¶104-105.  

 
3 This phrase is intended use and/or a statement of capability and not an affirma-

tively recited method step. Douglas,’ Pax’s, and Pettis’ metadata has the capability 

and thus satisfies the claim. Finjan, Inc. v. Secure Computing Corp. , 626 F.3d 

1197, 1204 (Fed. Cir. 2010) (explaining “that, to infringe a claim that recites capa-

bility and not actual operation, an accused device ‘need only be capable of operat-

ing’ in the described mode.”). Nevertheless, the claim would have been obvious 

even if argued to require more than a capability.   
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EX-1013, FIG. 11. 

E.   [GROUND 2A] 

1. Hamilton 

Hamilton discloses a “product delivery system” where a product is “manu-

factured locally using a 3D printer.”  EX-1010, Abstract, ¶¶[0001], [0014]-[0017], 

FIG.1.  This process includes querying the 3D printer’s “accuracy and material ca-

pabilities”/“abilities” to fabricate the object such as “an indication of a material 

stock available to the 3D printer.”  EX-1010, ¶¶[0016]-[0019], [0021], FIG.3; EX-

1003, ¶34.  An example process for manufacturing an object is presented below in 

FIG.3.  
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EX-1010, FIG.3. 

2. Evans 

Evans is a “how-to manual” for 3D printing that includes a “big picture of 

how 3D printers work” along with “specifics of a 3D printer’s toolchain.”  EX-

1011, 5.  Included within Evans’ comprehensive disclosure is an overview of a 

“slicer” that takes the 3D model of an object and “slice[s] it into layers suitable for 

3D printing” according to “Print Settings” that include “Printer and Filament” and 

“Print Speed,” as well as “specific print setting for the job.”  EX-1011, 43-44, 62-

70, 312.  Evans explains that “[t]his process makes the code that tells the 3D 

printer where to move the extruder, when to extrude plastic, and how much plastic 
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to extrude.”  Id.; EX-1003, ¶35.  

 

EX-1011, Cover, 34, 46 (cropped and merged). 

3. Hamilton and Evans combination 

A POSITA would have been motivated to implement Hamilton’s system 

employing Evans’ slicer configured to process (e.g., slice) a 3D model into layers 

and generate toolpath instructions (e.g., G-code) according to a configuration pro-

file created based on properties that reflect the fabrication capability of the 3D 

printer and used for the generation of the G-code, and configured to transmit the 

G-code to the 3D printer for execution, includes  Evans’ additional examples of 

printer and filament properties (including user settings on the printer) in the 

“printer accuracy and capabilities” transmitted from the printer for the selection of 



Attorney Docket No. 56224-0013IP1 

IPR of U.S. Patent No. 11,886,774 

 

45 

a suitable printer to fabricate an object, and Evans’ explicit teaching on user’s se-

lection and replacement of material in the 3D printer.  See e.g., EX-1010, 

¶¶[0016]-[0019], [0021], FIG.3; EX-1011, 25-28, 43-46, 62.  A POSITA would 

have been motivated to combine Hamilton and Evans for multiple reasons.  EX-

1003, ¶106. 

First, Hamilton discloses constructing/fabricating a product using a 3D 

printer with a focus on querying and checking the printer’s capabilities for a spe-

cific design/fabrication job, without detailing how the 3D printer fabricates the de-

sign.  EX-1010, ¶¶[0016]-[0019], [0021], FIG.3.  Evans provides implementation 

details for Hamilton’s system.  For example, Evans provides a comprehensive 

overview of a “3D printer toolchain” which describes a detailed process of con-

verting a 3D model into a physical object.  EX-1011, 33-53.  Specifically, Evans 

describes how a “slicer” can be used to process a 3D model into machine-ready 

code (e.g., “G-code”).  EX-1011, 43-46.  Evans discloses a slicer application 

(e.g., “Slic3r”) “calculates” the configurations for generating toolpaths upon re-

ceiving “only a few parameters about your printer, [and] the filament” (e.g., 

“filament diameter,” “extruder nozzle size,” “layer height,” and “print speed”).  

EX-1011, 34-46. The slicer application provides a user interface that allows 

saving the configurations and uses the configuration to generate G-code. EX-

1011, 45-47. Further, Evans describes “printer control” applications, where a user 
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“can connect to [the] printer and talk to its firmware, move the three different axes, 

read and set the temperature for the hot end and the printbed, launch [the] slicer ap-

plication, and print…3D models.”  EX-1011, 46-53.  A POSITA trying to under-

stand and implement Hamilton’s system would have been motivated to look to Ev-

ans, the tutorial or “how-to manual” for 3D printing, for implementation details on 

“how 3D printers work.”  EX-1010, ¶¶[0016]-[0019], [0021], FIG.3; EX-1011, 5, 

33-53; EX-1003, ¶107.  In view of Evans, a POSITA would have understood or 

found it obvious that (1) Hamilton’s 3D printer system would have included a 

slicer that slices an 3D object into layers and generates toolpaths/machine-ready 

code to control the printer to fabricate the object accordingly, and (2) a collection 

of 3D printer settings/configurations would have been created  for the slicer to gen-

erate the machine-ready code based on the properties of the printer such that the 

printer can fabricate the design properly.  EX-1010, ¶¶[0016]-[0019], [0021], 

FIG.3; EX-1011, 43-46, 62; EX-1003, ¶107. 

Second, specifically with respect to a slicer, Evans discloses that certain slic-

ers (e.g., “Slic3r”) simplify the generation of machine-ready code by automatically 

calculating printer settings/configurations for generating toolpaths and the configu-

rations can be saved, which provides advantages such as “ease of use, blistering 

slicing times, and remarkable print quality.”  EX-1011, 33-34, 45-46.  For exam-
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ple, Evans describes that “[w]here Skeinforge asks users to make a lot of calcula-

tions regarding the filament extrusion, Slic3r calculates all of these values under 

the hood after inputting only a few parameters about your printer, the filament, and 

the desired print settings.”  EX-1011, 44-46; EX-1003, ¶108. Further, a POSITA 

would have recognized and found obvious to create and save the configurations 

into a profile to provide better user experience and print efficiency, a feature al-

ready provided by many slicer applications by the Critical Date, such that the user 

does not need to specify every parameter every time a new print is requested, and 

the saved configurations can be “loaded,” and reused/revised for future prints.  EX-

1011, 34; EX-1003, ¶108. 

Third, Evans discloses that printer properties include numerous “print set-

tings” that a user can select or alter (including filament material) to change the 

quality of their prints, which a POSITA would have been motivated to include 

these properties in Hamilton’s “accuracy and material capabilities” sent from 

the target printer to improve the capability and quality of the fabrication in 

Hamilton’s system.  EX-1010, ¶¶[0019]-[0021]; EX-1011, 64-70; EX-1003, 

¶109. 

Fourth, Evans provides implementation details on selecting, loading, chang-

ing, and replacing material in a 3D printer.  EX-1011, 26-28, 299-300.  For exam-

ple, when replacing printer filament, the user should “measure the diameter of 
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your new filament and adjust your slicer settings accordingly before you make 

that first print.”  Id.  A POSITA would have found it obvious that these tech-

niques would have ensured that the Hamilton printer to have consistent or im-

proved accuracy across multiple print jobs of user selected materials.  EX-

1003, ¶110. 

Combining Hamilton and Evans would have merely involved  combining 

prior art elements according to known methods to yield predictable results, and use 

of known technique to improve similar methods in the same way in 3D printing be-

cause using slicing applications (e.g., Slic3r and KISSlicer) to generate machine-

ready code (e.g., “G-code”) has “been around for a while,”  EX-1011, 34 and se-

lecting, loading, changing and replacing filament materials are also routine opera-

tions of a user of a 3D printer.  EX-1003, ¶¶111-113.   

4. KISSlicer 

KISSlicer is a quick-start user guide of another slicer application, KISSlicer, 

similar to other example slicers discussed in Evans above.  EX-1012, 1-11; supra, 

§III-D-3.  As shown in an example user interface below, KISSlicer describes how 

to use the slicer to “Slice” a model and create a file (e.g., G-code) according to one 

or more settings such as “Style,” “Material,” “Printer” settings. EX-1012, 1-9; EX-

1003, ¶36. KISSlicer explicitly refers the settings as “profile” (e.g., Printer profiles, 

Material profiles), which are created based on “printer parameters” and “saved.” 
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EX-1012, 2-4, 8; EX-1003, ¶36.  

 

An example KISSlicer profile is illustrated below. 
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EX-1012, 3. 

5. Hamilton-Evans and KISSlicer4 

It would have been further obvious in Hamilton-Evans for the settings/con-

figurations created based on printer properties to be a “profile” in view of 

KISSlicer. EX-1012, 1-9.  A POSITA would have found it obvious to simply im-

plement the settings/configurations of Evans as a “profile” as disclosed by 

KISSlicer for a better user experience in that “you can save as many profiles as you 

like” and “you can rename the printer profile, create a new one and set some of the 

parameters,” as well as flexibility and efficiency of selecting from different preset 

profiles, as explicitly disclosed in KISSlicer. EX-1012, 3, 4, 8; EX-1003, ¶114.  

The implementation of KISSlicer’s teachings into Hamilton-Evans system would 

have been predictable and well within a POSITA’s capability (e.g., referring to the 

setting/configurations as a profile) and indeed was common practice before the 

Critical Date. EX-1003, ¶114.  

 

 
4 KISSlicer is also optionally included in all subsequent Hamilton-Evans-based 

combinations below. The predictable implementation of KISSlicer’s “profile” into  

Hamilton-Evans system does not disturb mapping of Hamilton-Evans-based com-

binations to other claim elements.  EX-1003, ¶114.  
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6. Analysis 

[1.pre] 

Hamilton discloses “[a] product delivery system operable to deliver a vir-

tual product which is manufactured locally using a 3D printer, and methods for 

using such” (“a method”).  EX-1010, Abstract, ¶¶[0021]-[0022], FIGS.3-4; 

EX-1003, ¶115.  Illustrated below are examples of Hamilton’s techniques, em-

bodied as a “process” (“a method”).  EX-1010, FIG.3-4. 

 

EX-1010, FIGS.3-4. 

[1.1] 

Hamilton discloses that its process of fabricating an object at a design 

supplier begins with “a request for a design” that includes a design of the object 

to be printed (“a request to fabricate an object”).  EX-1010, ¶¶[0015]-[0022], 
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FIGS.3-4; EX-1003, ¶116.  This step is illustrated below in Hamilton’s FIGS.3 

and 4 processes. 

 

EX-1010, FIG.3. 
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EX-1010, FIG.4. 

Additionally, given that Hamilton’s system fabricates objects using a 3D 

printer “operable to print given designs” and “to produce a product correspond-

ing to the product construction specification,” a POSITA would have recog-

nized and found obvious that the design would have been of the object from a 

“three-dimensional model” to construct a real-world product and achieve “effi-

cient product delivery” using the 3D printer.  EX-1010, ¶¶[0004]-[0005], 

[0019].  This is consistent with the ’774 patent, which similarly describes that a 

“three-dimensional model may include a three-dimensional design created by a 

user.”  EX-1001, 18:21-23; EX-1003, ¶117. 
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[1.2]  

Hamilton’s process of 3D printing includes querying “the user's 3D 

printer for its accuracy and material capabilities.”  EX-1010, ¶¶[0019]-[0021], 

FIG.3.  If the printer capabilities are compatible with the requested 3D model, 

the model is sent to the user’s 3D printer to fabricate the model.  Id.  A 

POSITA would have recognized that “the user’s 3D printer” would be “a target 

printer to fabricate the object” because the user first requests a product 210 

and the system waits for a response from the user to ensure that the printer is 

attached and ready. EX-1010, ¶[0020]. The attached printer would have been 

the target printer and would have been determined before “query[ing] the user's 

3D printer for its accuracy and material abilities 330” EX-1010, ¶¶[0019]-

[0021]; EX-1003, ¶118. Furthermore, Hamilton’s query is evidence that its sys-

tem is also determining the target printer in that it could reject the user’s 3D 

printer if its abilities were insufficient. Id. 

[1.3] 

Per [1.2], Hamilton’s process of 3D printing performs a “query” of the 

printer to be used that includes the printer’s “accuracy and material capabili-

ties” (“querying the target printer for configuration information of the target 

printer”).  EX-1010, ¶¶[0019]-[0021], FIG.3; supra, [1.2].  The system then 

“compare[s] the capabilities of the printer to the requirements of the design” to 
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determine whether to send the design file to the printer (“configuration infor-

mation of the target printer relevant to creation of a printable model for fab-

rication of the object on the target printer”).  Id.; EX-1003, ¶119. Hamilton 

also discloses “capability information” of the user’s printer includes “an indica-

tion of a material stock available to the 3D printer, and an indication of the 3D 

printer type.”  EX-1017, ¶[0017], which are examples of claimed “hardware 

configuration” in the ’774 Patent. EX-1001, 19:26-40; claims 4, 5; EX-1003, 

¶119.    

 

EX-1010, FIG.3. 
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[1.4] 

Per [1.3], once Hamilton’s system queries the user’s printer for its capa-

bilities, the printer “will then respond with its accuracy and material capabili-

ties” (“receiving, from the target printer, a dictionary of configuration infor-

mation”).  As the name plainly suggests, the printer’s “accuracy and material 

capabilities” “contain[] one or more properties from the target printer that af-

fect fabrication capabilities of the target printer .”  EX-1010, ¶¶[0015]-[0021], 

FIG.3; EX-1003, ¶120; supra, [1.3].  

Per §III-A-[1.4], consistent with the ’774 patent’s disclosure, the collec-

tion of information sent by the printer related to printer “accuracy and material 

capabilities” constitutes a dictionary of configuration information because 

Hamilton discloses the “information  [includes] information on the accuracy of 

the printer, materials the printer is able to use, materials currently in the 

printer,” which is a collection of examples “properties from the target printer 

that affect fabrication capabilities of the target printer,” and defines the 

printer capabilities.  EX-1010, ¶¶[0016]-[0019], claims 1-5; EX-1001, 21:24-

26, 32-34; EX-1003, ¶121. 

Similar to Hamilton’s target printer’s “accuracy and material capabili-

ties,” Evans also discloses “information about your printer and filament” (“con-

figuration information” that “affect[s] fabrication capabilities of the target 
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printer”) “such as filament diameter,” “extruder nozzle size,” and “layer 

height” is needed in order for the slicer to generate sliced layers for 3D print-

ing.  EX-1011, 43-46, 312.  A POSITA would have recognized and found obvi-

ous that Hamilton’s target printer’s “accuracy and material capabilities” would 

include additional information as disclosed by Evans because such information 

is needed and beneficial for the slicer application to generate codes that control 

the 3D printer to print the design.  EX-1011, 43-46, 62; supra, §III-D-3; EX-

1003, ¶122. 

[1.5] 

Per [1.4], Evans discloses that, for a 3D printer to print an 3D object, 

“slicer” applications are needed to slice the model and generate machine-ready 

code that defines the toolpaths to be taken by the 3D printer (e.g., “G-code”).  

EX-1011, 43-46, 62; supra, [1.4].  To do so, the slicer “needs some general in-

formation about your printer and filament, such as the filament diameter, ex-

truder nozzle size, and layer height,” as well as other “print settings” (“the one 

or more properties”). EX-1011, 43-46, 62.  Evans describes multiple available 

slicing applications, one of which is “Slic3r” that “calculates” configurations 

(“creating a fabrication profile”) for generating the toolpaths upon receiving 

“only a few parameters about your printer, the filament” (“based on the one or 

more properties”).  EX-1011, 43-46; EX-1003, ¶123. A POSITA would have 
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understood and found obvious that, in Hamilton-Evans, upon receiving the 

printer properties from the printer (e.g., Hamilton’s “accuracy and material ca-

pabilities” and Evan’s “information about your printer and filament”), the slicer 

would have created a fabrication profile such as an example “configuration” of 

Slic3r shown in Evan’s FIG. 2-11, which is created based on the properties 

such as “Print Settings” and “Printer and Filament” properties. Id.; EX-1010, 

¶¶[0015]-[0021], FIG.3; EX-1003, ¶123. Such a configuration would be a “fab-

rication profile” because it is a collection of information used for fabricating 

the object, which is further evidenced by the fact the configuration can be 

“Saved” as a file after creation.  EX-1011, FIG. 2-11; EX-1003, ¶123.   

 

EX-1011, FIG.2-11. 
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Additionally, it was well known before the Critical Date for slicing applica-

tions to generate settings/configurations based on printer capabilities.  EX-1003, 

¶124.  For example, another publicly available slicing application, “KISSlicer,” 

creates “profiles” for each print that are based on printer capabilities, for example, 

the printer’s available materials.  EX-1012, 3-11; EX-1015; EX-1003, ¶124.  An 

example KISSlicer profile is illustrated below.   

 

EX-1012, 3.  

A POSITA would have find obvious that Hamilton-Evans, with or without 

KISSlicer, renders obvious of this limitation. Supra §III-E-4-5, EX-1003, ¶125.   
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[1.6] 

Evans discloses that the process of slicing the model “generate[s] a set of 

commands for the 3D printer to follow” (e.g., “G-code”) (“generating a ma-

chine-ready representation of the three-dimensional model”).  EX-1011, 34, 

43, 62, 70-71.  Evans also discloses that, once G-code has been generated by 

the slicer, this code is used to fabricate the object defined by the code.  EX-

1011, 34-35, 70-71.  Specifically, Evans discloses that a “printer control” appli-

cation “process[es] the G-code file and[,] by communicating with the printer’s 

electronics, it will send these commands to the 3D printer to build our objects 

layer by layer” (“executable by the target printer to fabricate the object”).  Id.; 

EX-1003, ¶126. 

 

EX-1011, 44. 
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EX-1011, 43. 

 

EX-1011, FIG.2-1. 
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[2] 

Hamilton discloses after the system determines that the printer’s capabili-

ties can meet the requirements of a print job and a payment is provided, the 

system will send the design of the to-be-printed object and cause the printer to 

print the object (“fabricating the object with the target printer”). EX1010, 

¶¶[0019]-[0022], FIGS.1-4; EX-1003, ¶127.  

Per §III-E-3 and [1.6], a POSITA would have understood or found it obvi-

ous that Hamilton’s system would have included a slicer that generates a machine-

ready representation (e.g., G-code) corresponding to the design and send the ma-

chine-ready representation (e.g., G-code) for execution at the user’s printer for fab-

ricating the object. EX-1010, ¶¶[0016]-[0021], FIG.3; EX-1011, 43-46, 62; EX-

1003, ¶128. More specifically, Evans discloses the slicer, “a separate applica-

tion,” generates and transmits the machine-ready representation (e.g., G-code) 

to the 3D printer for fabrication.  EX-1011, 43, FIGS. 2-1, 2-2; EX-1010, 

¶[0019].  Indeed, as Dr. Hickner explains, and Evans corroborates, slicer appli-

cations are typically executed on a general purpose computer and the generated 

machine-ready code is transmitted to the 3D printer.  EX-1011, 34-35, 50, EX-

1003, ¶128.  Evans explains that, once generated, the G-code file is “sent … to 

the 3D printer” (“transmitting the machine-ready representation to the target 

printer for fabrication”).  EX-1011, 34-35, 43-46-52; EX-1003, ¶128. 
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EX-1011, FIG.2-1. 

 

 

EX-1011, FIG.2-2. 
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[3] 

Hamilton discloses “the printer will print each individual part to be as-

sembled” (“fabricating the object with the target printer”). EX1010, ¶[0022], 

FIG.4; EX-1003, ¶129.  

[4] 

Per [1.3], Hamilton’s “accuracy and material capabilities” transmitted 

from the printer include “materials the printer is able to use,” and “materials 

currently in the printer” (“the one or more properties include a hardware con-

figuration of the target printer”).  EX-1010, ¶¶[0019]-[0021], FIG.3; supra, 

[1.3]; EX-1003, ¶130.   

Evans provides additional examples or details of material/filament mate-

rial properties (e.g., “filament diameter”), and additional examples of hardware 

configuration information relevant to fabricating objects with a 3D printer, in-

cluding: “extruder nozzle size, and layer height” along with “the print speed.”  

EX-1011, 44; EX-1003, ¶131. 

[5] 

Per [4], Hamilton’s hardware configuration includes “materials the 

printer is able to use,” and “materials currently in the printer” (“…“a build ma-

terial type”).  EX-1010, ¶¶[0019]-[0021]; supra, [4]; EX-1003, ¶132.   
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Additionally, Evans provides additional examples of hardware configura-

tion information including: “filament diameter, extruder nozzle size, and layer 

height” along with “print speed” (“the hardware configuration includes…an 

extruder nozzle diameter, a build volume…[and] a top speed for linear move-

ment of a tool”).  EX-1011, 44; supra, [4]; EX-1003, ¶133.  Hamilton-Evans 

further renders claim 5 obvious. EX-1010, ¶¶[0019]-[0021]; EX-1011, 62-70; su-

pra, §III-E-3; EX-1003, ¶133. 

[9] 

Evans discloses that the properties include numerous “print settings” that 

a user can alter to change the quality of their prints (“the one or more proper-

ties include one or more user settings on the target printer”) to include a num-

ber of “perimeters,” a number of “solid layers,” an “infill” amount, a “layer 

height,” a model “scale,” a printer “nozzle size,” a “filament diameter,” and a 

“print speed,” among others.  EX-1011, 62-70; EX-1003, ¶134. 

Moreover, Evans discloses additional user settings on the target printer 

such as user’s selection/replacement/change of filament materials, user calibra-

tion “which might include making mechanical adjustments to the printbed or 

endstops, setting parameters in firmware, and testing print settings like print 

speed, temperature, and layer height,” and “various electrical and mechanical 

upgrades that [users] can buy, print, and make to improve…3D printer.”  EX-
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1011, 26, 55, 260-281, see generally Chapt. 3 and 10. A POSITA would have 

recognized or found obvious that these selections/changes (e.g., materials or 

mechanical adjustments) made by the user on the target printer would have 

been included in Hamilton’s “accuracy and material capabilities” sent from the 

target printer (“properties that affect fabrication capabilities of the target 

printer”) because they are chosen/changed to improve the capability and qual-

ity of the fabrication and indicate “information on the accuracy of the printer, 

materials the printer is able to use, materials currently in the printer” as pre-

cisely disclosed by Hamilton. Id.; EX-1010, ¶¶[0019]-[0021]; EX-1003, ¶135.   

[10] 

Evans discloses that a user can set some print settings, “try another model 

using the same steps and settings,” “and forget about them,” such that these set-

tings would have been used for multiple print jobs (“the one or more user set-

tings include user setting from a previous fabrication process”).  EX-1011, 

62-70; supra, [9]; EX-1003, ¶136.  Similarly, Evans discloses that after “Choos-

ing the right Material,” and “Buying Filament,” together with a spindle holder, 

“you will never need to worry about your filament again” such that the material 

properties (e.g., a material type) would include those of the filament installed by 

the user from a previous fabrication process (“the one or more user settings in-
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clude user setting from a previous fabrication process”).  EX-1011, 26-27; su-

pra, [9]; EX-1003, ¶136. 

[12] 

Per [4], Hamilton explicitly discloses the one or more properties in-

cludes “materials the printer is able to use,” and “materials currently in the 

printer” (“a build material in the target printer”).  EX-1010, ¶¶[0019]-[0021]; 

supra, [4], [9] (discussing Evan’s disclosure of filament materials); EX-1011, 

26-27; EX-1003, ¶137. 

[13] 

Per [1.5], Evans discloses that “slicer” applications generate G-code 

(“generating the machine-ready representation”) by slicing the “3D model” 

“into layers suitable for 3D printing” (“processing the three-dimensional 

model”) based on the properties of the 3D printer (e.g., “nozzle size and fila-

ment diameter,” “the speed at which the model is to be printed,” “how solid the 

object is,” etc.).  EX-1011, 34, 43-46, 61-62; supra, [1.4]-[1.5]; EX-1003, 

¶138.  Evans illustrates example “sliced” 3D models, reproduced below. 
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EX-1011, 44. 

 

EX-1011, 43. 
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As an example shown below in FIG.2-11, in generating the G-code, 

Slic3r is configured to “slice” (“process[es]”) the 3D model according to the 

configurations (“according to the fabrication profile”).  EX-1011, 34, 43-46; 

EX-1003, ¶139.   

 

 

EX-1011, FIG.2-11. 

F. [GROUND 2B] 

1. Pax 

In addition to discussion in §III-D-1, Pax also discloses determining “the 

types, amounts, and colors of available build materials,” either automatically or by 

querying the user (shown below in FIG.11).  EX-1013, ¶¶[0097]-[00101], FIG.11.  
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In the event the available build materials are inadequate, the user is notified.  Id.; 

EX-1003, ¶37. 

 

EX-1013, FIG.11. 

2. Hamilton-Evans and Pax 

A POSITA would have been motivated to implement Hamilton-Evans’ sys-

tem in a manner that employs Pax’s suggestions (e.g., checking the adequacy of 

materials, automatically or manually detecting new/replacement materials, and 

generating metadata specifying printer properties for comparison with selected 

printer) for multiple reasons.  EX-1010, ¶¶[0016]-[0021], FIG.3; EX-1011, 43-46, 

62; EX-1013, ¶¶[0096]-[00101], FIG.11; EX-1003, ¶140. 
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First, Evans discloses that 3D printer filament is “like the ink or toner in a 

traditional printer,” and a POSITA would have recognized and found obvious 

that 3D printer filament must be replaced after it is exhausted or changed if a 

different material or color is desired.  EX-1011, 26-27.  Pax provides a manner 

for alerting the user when the printer’s supply of filament is low .  EX-1013, 

¶¶[0097]-[00101], FIG.11; EX-1003, ¶141.  A POSITA would have been moti-

vated to incorporate Pax’s user alert functionality in Hamilton-Evans to further im-

prove user experience “so the user can obtain adequate build materials” without 

wasting time on troubleshooting or frustrated with unsatisfactory print quality.  

EX-1013, ¶[00101]; EX-1003, ¶141. 

Second, Pax’s system “automatically tracks material usage and updates 

material inventory with respect to an initial inventory.”  EX-1013, ¶[0098]. A 

POSITA would have been motivated to incorporate Pax’s automatic material 

monitoring and update features in Hamilton-Evans’ 3D printer so the material up-

date (e.g., a new/replacement material) supplied to the 3D printer can be auto-

matically detected and transmitted as part of the 3D printer’s “accuracy and 

material abilities” for determining whether the printer’s capabilities meet the 

requirements of the design.  EX-1013, ¶[0098]; EX-1010, ¶ [0021]; EX-1003, 

¶142.  In this way, the “accuracy and material abilities” transmitted by the 3D 

printer would stay up-to-date, especially when there has been replacement of 
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the materials, and a determination whether the printer’s capabilities meet the 

requirements of the design would be more reliable, and user experience would 

have been improved.  EX-1003, ¶142.   

Third, Pax’s system allows a user to be “directly queried as to what build 

materials are available” and “manually enter a color value for each build mate-

rial or color source.”  EX-1013, ¶[0098].  A POSITA would have been motivated 

to incorporate Pax’s user manual configuration features into Hamilton-Evans’ 3D 

printer to beneficially provide that the user with the option/flexibility to specify, 

e.g., the type, amount, color of a new/replacement material that the user supplies to 

the 3D printer, and such user specified properties would have been included and 

transmitted as part of the 3D printer’s “accuracy and material abilities” such that it 

can reflect the up-to-date printer’s capabilities for comparison with the require-

ments of the design.  EX-1013, ¶[0098]; EX-1010, ¶[0021]; EX-1003, ¶143.  As 

discussed above, the “accuracy and material abilities” transmitted by the 3D printer 

would lead to a more reliable determination of whether the printer’s capabilities 

meet the requirements of the design, and a better user experience.  Id.   

Fourth, similar to Hamilton, Pax also discloses a “pre-fabrication check” 

that compares available build materials of a target printer with “the color and mate-

rial requirements” of a model.  EX-1013, ¶¶[0096]-[0099], FIG.11; EX-1010, 
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¶[0021]; EX-1003, ¶144.  More specifically, Pax discloses “the color and mate-

rial requirements” can be included in “metadata.”  Id.  A POSITA would have 

been motivated to apply Pax’s suggestion of metadata that specifies the printer 

properties so as to facilitate a pre-fabrication check by comparing the properties of 

the printer with the requirement of the model in Hamilton-Evans system.  EX-

1003, ¶144. 

 Combining Hamilton-Evans and Pax would have merely involved combin-

ing prior art elements according to known methods to yield predictable results, and 

use of known technique to improve similar methods in the same way in 3D print-

ing.  EX-1003, ¶¶145-147. For example, Pax discloses that loaded materials can be 

detected with a “camera”—a well-known sensor that would have been imple-

mented without significant modification to the printer with a reasonable expecta-

tion of success.  EX-1013, ¶[0094]; supra, §III-F; EX-1003, ¶147.  Further, as dis-

cussed in §III-D, metadata generation is a well-known and commonly used feature 

in the software of 3D printing (e.g., slicer) that would have been predictably imple-

mented as well. EX-1013, ¶[0095]; EX-1011, 34, 61-62; §III-D; EX-1003, ¶147.   

3. Analysis 

[6] 

The ’774 patent describes the “hardware reconfiguration” includes “a 

new or replacement component on their printer.”  EX-1001, 19:46-55; EX-
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1003, ¶148.   

Hamilton discloses “the hardware configuration” such as “materials the 

printer is able to use,” and “materials currently in the printer”  EX-1010, 

¶¶[0019]-[0021]; EX-1003, ¶149.  Evans discloses that 3D printer filament is 

“like the ink or toner in a traditional printer,” “Buying Filament,” and “Chang-

ing Filament.” EX-1011, 26-27.  Moreover, a POSITA would have recognized 

and found obvious that 3D printer filament must be replaced after it is ex-

hausted or changed if a different material or color is desired.  EX-1003, ¶149.  

Indeed, Evans explains that filaments come in different materials, and that 

these materials affect the settings on the 3D printer.  EX-1011, 26-27, 72; EX-

1003, ¶149.  Because Hamilton discloses the printer would sent the information 

on “materials currently in the printer,” a POSITA would have recognized and 

found obvious that a new or replacement material currently in the printer 

(“hardware reconfigurations”) would have been “automatically detected” and 

transmitted as it reflects the printer’s current “material capabilities” of the 3D 

printer.  EX-1010, ¶¶[0019]-[0021]; EX-1003, ¶149. 

Pax discloses a 3D printer that detects if loaded materials are “inade-

quate” (e.g., low on supply), and in response, notifies the user.  EX-1013, 

¶¶[0097]-[00101], FIG.11.  Pax also explains that its system “automatically tracks 

material usage and updates material inventory with respect to an initial inventory” 
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(“an automatically detected hardware reconfiguration”) and “may reference 

the stored color value for corresponding calculations.”  Id.; EX-1003, ¶150.  In 

Hamilton-Evans-Pax, the printer’s “accuracy and material capabilities” sent 

from the printer would have obviously included the automatically detected new 

or replacement material loaded by the user because it is critical information re-

flects the current “material capabilities” of the printer and is explicitly identi-

fied by Hamilton (i.e., “materials currently in the printer”) as an example of a 

hardware configuration of the target printer as discussed in [4]. EX-1010, 

¶¶[0019]-[0021]; EX-1013, ¶¶[0097]-[00101]; EX-1003, ¶150.   

[7] 

Per [6], a “hardware reconfiguration” includes the changing or replace-

ment of printer materials or other components.  Supra, [6].  Evans discloses 

“Changing Filament,” “[b]e sure to measure the diameter of your new filament 

and adjust your slicer settings accordingly before you make that first print” (“a 

manually specified hardware reconfiguration”).  EX-1011, 294-295; EX-

1003, ¶151. 

Pax discloses multiple examples of “a manually specified hardware re-

configuration” such as “a user may manually enter a color value for each build 

material” when loading printer materials, and that the user is notified so “the 

user can obtain adequate build materials.”  EX-1013, ¶¶[0097]-[00101], FIG.11; 
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EX-1003, ¶152.  

In Hamilton-Evans-Pax, the printer’s “accuracy and material capabilities” 

sent from the printer would have obviously included the manually specified new 

or replacement material loaded and the color or color source specified by the user 

because they are critical information related to the capability of the printer and are 

explicitly identified by Hamilton as examples of a hardware configuration of the 

target printer as discussed in [4].  Id.; EX-1010, ¶¶[0019]-[0021]; supra, [4]; EX-

1003, ¶153.  

[19] 

As discussed in §III-D-3, Pax discloses and/or renders obvious generating 

“metadata” (“descriptive metadata”) to accompany “fabrication instructions” 

such as (“gcode”) (“the machine-ready representation”) to include “color and 

material requirements for fabricating the object” (“specifying one or more prop-

erties”) for “pre-fabrication check [that] compare[s] the color and material require-

ments to the available build materials [of selected printer]” (“for comparison to 

properties of printers selected for fabricating the model”).  §III-D-3; EX-1013, 

¶¶[0096]-[0099], FIG.11; EX-1003, ¶154.  

G. [GROUND 2C] 

1. Pettis  

Pettis discloses “a networked three-dimensional printing environment” that 
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includes “any number of three-dimensional printers 204” and “print servers 208,” 

etc. EX-1009, ¶¶[0024]-[0041], FIG.2. Pettis explicitly discloses a data structure 

300 that includes metadata 308 generated by a server that accompanies multiple 

different machine-ready models 314 for a 3D model. EX-1009, ¶¶[0061]-[0067], 

[0080], FIG.3; EX-1003, ¶38. 

 

EX-1009, FIG. 3. 

2. Hamilton-Evans-Pax and Pettis  

A POSITA would have combined Hamilton-Evans-Pax with Pettis to generate 

the metadata to accompany the machine-ready model for multiple reasons. EX-1003, 

¶155.  

First, Pettis discloses metadata 308 that include useful information such as 
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“printability, build material requirements, … for the object” is generated to accom-

pany machine-ready models 314 for fabricating the object in a data structure 300, 

which can “provide convenient user access to machine-ready models for fabrica-

tion, … facilitate these user interactions…, permit[] convenient retrieval of rele-

vant data on a user-by-user or printer-by-printer basis.” EX-1009, ¶¶[0058]-[0062]. 

A POSITA would have been motivated to incorporate Pettis’s metadata generation 

features, especially arrangement the metadata to accompany the machine-ready 

models, into Hamilton-Evans-Pax with Pettis to achieve those advantages. Id.; EX-

1003, ¶156.   

Second, Pettis also discloses that its data structure with the metadata accom-

panying the machine-ready models of a 3D model would help “verify the suitabil-

ity of machine-ready models 314 for fabrication on an intended device” (i.e., the 

selected printer), which is consistent with and further facilitates Pax’s use of the 

metadata for “pre-fabrication check,” e.g., by providing easier and faster access to 

the properties stored in the metadata for comparison/verification/check and to the 

corresponding machine-ready model for fabricating the object. EX-1009, Abstract, 

¶¶[0060]-[0062], [0067]-[0068], FIGS.3-4; §III.F.3.[19]; EX-1003, ¶157.   

Combining Hamilton-Evans and Pettis would have merely involved combin-

ing prior art elements (e.g., generating metadata that include user property infor-
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mation for verification/check) according to known methods to yield predictable re-

sults, and the use of known technique (e.g., arrangement the metadata to accompany 

its associated machine-ready models) to improve similar methods in the same way 

in 3D printing.  EX-1003, ¶¶158-160. Moreover, Evans discloses MakerBot systems, 

the underlying system provided by the Applicant of Pettis, as example commercially 

available 3D printing system. EX-1009, Cover; see e.g., EX-1011, 10-12, 16-17, 23, 

37, 43. Mark and Pax also disclose that it is known to generate and/or use metadata 

in 3D printing. See e.g., EX-1006, 13:4-19, 14:14-23; EX-1013, ¶¶[0097], [00120]; 

EX-1003, ¶¶158-160. In fact, generating metadata is a well-known, routinely 

adopted feature of the 3D printing system by the Critical Data. EX-1006, 13:4-19, 

14:14-23; EX-1013, ¶¶[0097], [00120]; EX-1003, ¶¶158-160.  Configuring Hamil-

ton-Evans-Pax’ system to generate the metadata to accompany the machine-ready 

representation as taught in Pettis would have been well within a POSITA’s capabil-

ity with a reasonable expectation of success. EX-1009, ¶¶[0052]-[0058]; EX-1003, 

¶¶158-160.     

3. Analysis 

[19] 

As discussed in §III-F-3-[19], Pax discloses “metadata” that specifies 

“color and material requirements” (“one or more properties”) for “pre-fabrica-
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tion check [that] compare[s] the color and material requirements to the availa-

ble build materials [of selected printer]” (“for comparison to properties of 

printers selected for fabricating the model”).  Supra, §III.F.3.[19]; EX-1013, 

¶¶[0096]-[0099], FIG.11; EX-1003, ¶161.  

It would have been further obvious to provide metadata to accompany “fab-

rication instructions” (“machine-ready representation”) in the Hamilton-Evans-

Pax-Pettis combination based on Pettis’ explicit disclosure of such. As shown in 

FIG. 3, Pettis explicitly discloses the generation of the metadata to accompany the 

machine-ready models, where “useful metadata” such as metadata 308 is generated 

to accompany “machine-ready models 314” (“the machine-ready representa-

tion”) in “a data structure for storing machine-ready models of three-dimensional 

object.” EX-1009, ¶¶[0008], [0062]-[0063], FIG.3; EX-1003, ¶162.  

H. [GROUND 2D] 

1. Hamilton-Evans and Batchelder 

It would have been obvious for a POSITA to combine the teachings of Ham-

ilton-Evans and Batchelder to incorporate software and firmware information of a 

3D printer into printer accuracy and material abilities/capabilities transmitted by 

the printer to the system for determining whether the printer is suitable for a print 

job for multiple reasons.  EX-1003, ¶163. 

First, Evans highlights the importance of printer firmware and explains the 
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“printer control…communicates with a specialized set of code called firmware” 

that “controls the electronics hardware to build our 3D objects according to the in-

structions received from the printer control,” and further, describes that “[h]ow 

well firmware [interprets G-code] will determine how well your 3D printer will 

print objects.”  EX-1011, 35, 41-43, 76-80; EX-1003, ¶164.  Given the importance 

of firmware in affecting the fabrication capability of the printer and the explicit 

disclosure of Batchelder, a POSITA would have been motivated to include the 

firmware configuration into the information transmitted by the printer (e.g., Hamil-

ton’s the printer “accuracy and material capabilities”) to facilitate Hamilton’s func-

tions of determining a target printer suitable for a specific print job. EX-1010, 

¶¶[0015]-[0021], FIG.3; EX-1003, ¶164.  

Second, incorporating the firmware configuration into Hamilton-Evans sys-

tem would have improved the quality of resulting prints because, with the 

knowledge of the firmware configuration, a more compatible G-code can be gener-

ated based on the user’s printers control applications.  EX-1003, ¶165. 

Third, incorporating the firmware configuration into Hamilton-Evans sys-

tem would have improved user experience. See supra §III-C-3; EX-1007, 

¶¶[0052]-[0054], FIG.2; EX-1010, ¶¶[0019]-[0021]; EX-1003, ¶166. 

Combining Hamilton-Evans and Batchelder would have been predictably 
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successful because (1) Evans explains firmware is a part of the 3D printing tool-

chain, (2) Evans’ specific examples of firmware (e.g., MakerBot firmware) was 

owned by the assignee of Batchelder before the Critical Date, and (3) Hamilton al-

ready discloses a printer sending various printer accuracy and material capability 

information to the system, and including another critical and beneficial firmware 

information in it would have been well within a POSITA’s capability. EX-1011, 

33-43; EX-1007, Cover, ¶¶[0052]-[0058]; EX-1010, ¶¶[0019]-[0021]; EX-1017; 

EX-1003, ¶¶167-169.   

2. Analysis 

[8] 

Dr. Hickner explains that a 3D printer’s firmware was typically detected 

when setting up or sending jobs to a 3D printer (“a firmware configuration of 

the target printer”), as the printer’s firmware had a significant effect on the capa-

bilities of the printer and its compatibility to the user’s printers control applica-

tions.  EX-1003, ¶¶170-171.  Evans corroborates the importance of printer firm-

ware and explains the “printer control…communicates with a specialized set of 

code called firmware” that “controls the electronics hardware to build our 3D ob-

jects according to the instructions received from the printer control,” and further, 

describes that “[h]ow well firmware [interprets G-code] will determine how well 

your 3D printer will print objects.”  EX-1011, 35, 41-43, 76-80.  Evans explains 
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that printer control and firmware are intertwined, and to even begin utilizing a 3D 

printer, the printer’s firmware would have needed to have been compatible with the 

corresponding printer control application.  Id.  To that end, a POSITA would have 

understood and found obvious that a printer’s firmware configuration (e.g., any 

current version or update) would have been queried or at least received from the 

printer as one of the properties that affect fabrication capabilities of the target 

printer to ensure its compatibility with the user’s printer control application.  Id.; 

EX-1003, ¶171. 

 

EX-1011, 35. 

Additionally, Batchelder explicitly discloses “firmware updates for the sys-

tem” (“a firmware configuration of the target printer”) as example printer prop-

erty “assist[s] in building 3D model” (“properties from the target printer that af-

fect fabrication capabilities of the target printer”).  EX-1007, ¶¶[0052]-[0054], 
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FIG.2; EX-1003, ¶172.  As discussed above, a POSITA would have found it obvi-

ous to include the firmware configuration of the target printer in the printer “ac-

curacy and material abilities”/capabilities transmitted from the printer to the sys-

tem to facilitate the print job because the important role that the firmware configu-

ration in affecting fabrication accuracy and capabilities of the target printer, as con-

firmed by both Evans and Batchelder.  EX-1003, ¶172. 

I. [GROUND 2E] 

1. Wang 

Wang is directed to “techniques for providing 3D printing services” using 

multiple “3D printing bureaus” (that include 3D printers).  EX-1014, 2:19-53, 

FIG.2.  Similar to Hamilton, Wang’s techniques provide “verifying printability of 

the 3D models, analyzing and adjusting the model data to improve print quality 

and efficiency, converting 3D models into accepted formats, and implementing 

vendor specific software for transferring 3D model files to printing bureaus.”  Id.  

Wang also determines the “geographical location of the printer” associated with 

the print bureau.  EX-1014, 7:60-8:5; EX-1003, ¶39. 
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EX-1014, FIG.2. 

2. Hamilton-Evans and Wang 

A POSITA would have been motivated to implement Hamilton-Evans’ sys-

tem using Wang’s teaching of determining a printer’s geographic location for mul-

tiple reasons. EX-1010, ¶¶[0016]-[0021], FIG.3; EX-1014, 7:60-8:5; EX-1003, 
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¶173.   

When a user’s 3D printer cannot fulfill a print job, Hamilton does not pro-

vide a solution.  EX-1010, ¶¶[0021]-[0022]. Wang provides a solution by “iden-

tify[ing] a subset of the plurality print bureaus that are able to print the 3D 

model.” EX-1014, Abstract.  A POSITA would have been motivated to combine 

the teachings of Wang with Hamilton-Evans to select a backup 3D printer when a 

user’s 3D printer is not able to fulfill a job. EX-1003, ¶174.   

Wang discloses the “geographical location of the printer” (“a geographic lo-

cation of the target printer”) can be collected and used in selecting print bureaus 

suitable for a print job. EX-1014, 7:60-8:5, 10:12-24, 11:33-41.  Selecting a printer 

close to a user’s geographic location minimizes shipping or travel expenses, which 

can facilitate Hamilton’s goal of “efficient product delivery.”  EX-1014, 2:19-62, 

7:60-8:5; EX-1010, ¶¶[0001]-[0003]; EX-1003, ¶175.  Accordingly, a POSITA 

would have been motivated to ensure that, in the event a user’s printer was not able 

to print the design, an alternative is selected near the user (e.g., using Wang’s tech-

niques in determining geolocations of the printers).  EX-1010, ¶¶[0001]-[0021], 

FIG.1;  EX-1014, 2:19-62, FIG.2; EX-1003, ¶175. 

Combining Hamilton-Evans and Wang would have merely involved com-

bining prior art elements according to known methods to yield predictable results, 

and the use of known technique to improve similar methods in the same way in 3D 
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printing.   EX-1003, ¶¶176-178.  

For example, Hamilton discloses an analogous remote 3D printing service 

where requests are received over a “communication network.”  EX-1010, FIG.1; 

EX-1014, 2:19-62, FIG.2.  As Dr. Hickner explains, determining the geographic 

location of a printer in such a system would have been within the knowledge 

and skill of a POSITA with a reasonable expectation of success, as evidenced 

by prior art references before the Critical Date.  EX-1003, ¶178 (citing to EX-

1018, Abstract, ¶¶[0018]-[0031]).   

3. Analysis 

[20] 

Wang discloses that the “print bureau data collection engine 214” within its 

broker system “collect[s] information” from each of the print bureaus including the 

“geographical location of the printer” (“a geographic location of the target 

printer”).  EX-1014, 7:60-8:5; EX-1003, ¶179.  As discussed above, in the combi-

nation, the geographic location of the printer would have been determined in the 

combined system before starting a prompt job (“determining a target printer to 

fabricate the object comprises determining a geographic location of the target 

printer”).  Id.; supra, §III-I-2. 
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IV. DISCRETIONARY DENIAL IS NOT JUSTIFIED 

A. §325(d) 

None of the applied references, except Pettis, were considered during the 

prosecution of the ’774 patent. EX-1002. Here, Pettis was used to address only one 

dependent claim 19 in Ground 2 and was never considered by the Office in 

combination with Hamilton-Evans-Pax, or any combination set forth here.  EX-

1002, 15-18.  It was clear material error to allow the Challenged Claims over Pettis 

with the Hamilton-Evans-Pax combination because Hamilton-Evans-based 

grounds render obvious all Challenged Claims for the reasons discussed above and 

the Examiner could not have considered the testimony of Dr. Hickner who 

provides additional insight and analysis of the applied prior art.  Supra, §III; EX-

1003. 

B. Fintiv 

The Fintiv factors favor institution. The Petition is being filed before an an-

swer has been filed in either parallel district court action and there is a pending mo-

tion to dismiss in EDTX. EX-1021. Factor 1 is neutral since there is no evidence 

that, if the EDTX action is maintained and a stay is requested, the court will deny a 

stay. Factor 2 is neutral because six different trials are scheduled for June 2026 in 

EDTX, and no one knows which will be delayed/rescheduled. EX-1023. Further, if 

the motion to dismiss is successful, the EDTX trial will not happen. Based on the 
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Federal Courts Statistics, trial is not expected in the WDTX until mid-2027. EX-

1021. Finally, Petitioner’s diligence in preparing this petition in approximately six 

months from service of the EDTX complaint also weighs against discretionary de-

nial, especially in light of the stipulation (see Factor 4) that avoids overlap with in-

validity at the theoretical EDTX trial. EX-1020. Factor 3 favors institution because 

there has been little investment by the court and the Markman hearing is scheduled 

for December 3, 2025, well after institution. EX-1020. Factor 4 favors institution 

as Petitioner has made a stipulation not to pursue the IPR grounds in District Court.  

EX-1019. Petitioner’s motion to dismiss further favors institution under Factors 5 

and 6 because, if granted, there will be no potential overlap of issues between the 

IPR and parallel EDTX action. 

V. FEES 

Petitioner authorizes the Patent Office to charge Deposit Account No. 06-

1050. 

VI. MANDATORY NOTICES 

A. Real Party-In-Interest 

In addition to Petitioner, Bambulab Limited, Shanghai Lunkuo Technology 

Co., Ltd., Tuozhu Technology Limited, and Bambulab USA Inc. are listed as 

potential real parties-in-interest. 

 



Attorney Docket No. 56224-0013IP1 

IPR of U.S. Patent No. 11,886,774 

 

90 

B. Related Matters 

Petitioners are not aware of any disclaimers, reexamination certificates, or 

other petitions for IPR of the ’774 Patent.  The ’774 patent was asserted in Stratasys, 

Inc. v. Shenzhen Tuozhu Technology Co. Ltd. et al., EDTX-2-24-cv-00645 (waiver 

of service filed on September 11, 2024).  That case has been consolidated with 

EDTX-2:24-CV-00644, which involves the same plaintiff and defendants. 

Additionally, the ’774 patent is the subject of a declaratory judgement action (for 

non-infringement) in BambuLab USA, Inc. et al. v. Stratasys, Inc., WDTX-1-24-cv-

01511 (filed on December 9, 2024). EX-1021. The parties are also involved in 

concurrent case nos. IPR2025-00257, IPR2025-00311, IPR2025-00321, IPR2025-

00354, IPR2025-00438, IPR2025-00531, IPR2025-00532, and IPR2025-00585. 

C.  Lead And Back-Up Counsel 

Petitioner provides the following designation of counsel. 

Lead Counsel Backup counsel 

Joshua A. Griswold, Reg. No. 46,310 

Fish & Richardson P.C. 

60 South Sixth Street, Suite 3200 

Minneapolis, MN 55402 

Tel: 202-783-5070 

Fax: 877-769-7945 

Email: IPR56224-0013IP1@fr.com  

Michael T. Hawkins, Reg. No. 57,867 

Baile Xie, Reg. No. 78,380 

Fish & Richardson P.C. 

60 South Sixth Street, Suite 3200 

Minneapolis, MN 55402 

Tel: 202-783-5070 

Fax: 877-769-7945 

PTABInbound@fr.com 

 

  

mailto:IPR56224-0013IP1@fr.com
mailto:PTABInbound@fr.com
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D. Service Information 

Please address all correspondence and service to the address listed above. Pe-

titioner consents to electronic service by email at IPR56224-0013IP1@fr.com (ref-

erencing No. 56224-0013IP1). 

Respectfully submitted, 

 

 

 

Dated February 14, 2025   /Joshua A. Griswold/    

Joshua A. Griswold, Reg. No. 46,310 

Michael T. Hawkins, Reg. No. 57,867 

Baile Xie, Reg. No. 78,380 

Fish & Richardson P.C. 

      60 South Sixth Street, Suite 3200 

Minneapolis, MN 55402 

      T: 202-783-5070 

      F: 877-769-7945 

 

(Control No. IPR2025-00611)  Attorneys for Petitioner   

mailto:IPR56224-0013IP1@fr.com
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CERTIFICATION UNDER 37 CFR § 42.24 

Under the provisions of 37 CFR § 42.24(d), the undersigned hereby certifies 

that the word count for the foregoing Petition for Inter partes Review totals 13,611 

words, which is less than the 14,000 allowed under 37 CFR § 42.24. 

 

 

Dated February 14, 2025   /Joshua A. Griswold/    

Joshua A. Griswold, Reg. No. 46,310 

Michael T. Hawkins, Reg. No. 57,867 

Baile Xie, Reg. No. 78,380 

Fish & Richardson P.C. 

      60 South Sixth Street, Suite 3200 

Minneapolis, MN 55402 

      T: 202-783-5070 

      F: 877-769-7945 

 

      Attorneys for Petitioner 
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CERTIFICATE OF SERVICE 

Pursuant to 37 CFR §§ 42.6(e)(4)(i) et seq. and 42.105(b), the undersigned 

certifies that on February 14, 2025, a complete and entire copy of this Petition for 

Inter partes Review, Power of Attorney, and all supporting exhibits were provided 

via Federal Express, to the Patent Owner by serving the correspondence address of 

record as follows: 

 

WESTMAN CHAMPLIN & KOEHLER, P.A. 

121 South Eighth Street 

Suite 1100 

Minneapolis, MN 55402 

UNITED STATES 

 

 

/Hoi Cheung/     

       Hoi Cheung 

       Fish & Richardson P.C. 

       60 South Sixth Street, Suite 3200 

       Minneapolis, MN 55402 

       hcheung@fr.com  

mailto:hcheung@fr.com

