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(57) Abstract: One variation of a method for detecting a temperature a a
laser sintering site within a field of view of an image sensor within a laser
sintering device includes. based on a selected fuse temperature for a laser
/ sintering build material, setting a first shutter speed for the image sensor, the

first shutter speed corresponding to a detectable range of temperatures in-
cluding an anticipated temperature at the laser sintering site; at a first time,
0 capturing afirst digital image of the laser sintering site with the image sensor
| at afirst shutter speed; and correlating alight intensity of a pixel within the
! first digital image with afirst temperature at the laser sintering site a the first
time based on the first shutter speed.
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A. CLASSIFICATION OF SUBJECT MATTER

IPC(8) - co4B 35/64; B29C 35/02 (2014.01 )

CPC . GosD 23/2716; B29C 35/0288

According to International Patent Classification (IPC) or to both national classification and IPC
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Minimum documentation searched (classification system followed by classification symbols)
CPC - GO5D 23/2716; B29C 35/0288

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC; 219/121.65, 121.66

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PubWEST (USPT,PGPB,JPAB,EPAB); Google

Search Terms: Laser sintering temperature control feedback monitor detect imager imaging camera time fusion data model shutter
speed exposure time intensity energy pixel

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 6,815,636 B2 (Chung et al.) 09 November 2004 (09.11.2004), entire document especially 1-17
abstract, col 5, In 25-55, col 6, In 40-55, col 6, In 5-30 and col 7, In 5-25

US 6,350,326 B1 (McCay et al.) 26 February 2002 (26.02.2002), entire document especially 1-17
Y abstract, col 15, In 30-50
US 2009/0206065 A1 (Kruth et al.) 20 August 2009 (20.08.2009), entire document 1-17

L

|—| Further documents are listed in the continuation of Box C.

*  Special categories of cited documents: “T*  later document published after the international filing date or priority
"A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on or after the international  "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other vy  gocument of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P"  document published prior to the international filing date but later than g*  document member of the same patent family
the priority date claimed
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Box No. 11 Observations where certain claims were found unsear chable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I_] Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specificaly:

3. D ClaimsNos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. ITI  Observations where unity of invention islacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
----------- See Continuation Sheet ——eceeeeen

1. 1—| Asall required additional search feeswere timely paid by the applicant, this international search report covers all searchable
claims.

2. D Asall searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D Asonly some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Conseguently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-17

Remark on Protest r_—l The additional search fees were accompanied by the applicant's protest and, where applicable, the

payment of a protest fee.

[:I The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/2 10 (continuation of first sheet (2)) (July 2009)
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Box llI: Observations where unity of invention is lacking:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: claims 1-17: directed to a method for detecting a temperature at a laser sintering site.
Group II: claims 18-23 and 34-43: directed to an apparatus for manufacturing.

Group lIl: claims 24-33: directed to a method for controlling construction of a part over a build platform within a laser sintering device.

The inventions listed as Groups I-lll do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

Group lincludes the special technical features of based on a selected fuse temperature for a laser sintering build material, setting a first
shutter speed for the image sensor, corresponding to a detectable

range of temperatures comprising an anticipated temperature at the laser sintering site; retrieving data from a material supply cartridge
coupled to a laser sintering device and based on the data, selecting an emissivity of a material within the material supply cartridge,
which are not required by Groups II-lll.

Group 11 includes the special technical features of a build chamber comprising a build platform; an actuator arranged within the build
chamber and over the build platform; a laser output optic supported by the actuator; a housing containing the build chamber, the
actuator, and the laser output optic and defining an aperture into the build chamber; an opaque door coupled to the housing and
configured to close the aperture; an image sensor arranged within the housing and directed toward the laser sintering site; and a display
arranged on an exterior surface of the opaque door and configured to render images output by the image sensor substantially in real-
time, which are not required by Groups Iand III.

Group Il includes the special technical features of setting a lamp within the build chamber to an off state; detecting electromagnetic
radiation within the build chamber based on an output of an optical sensor within the build chamber; in response to detection of
electromagnetic radiation above a threshold flux, interrupting construction of the part within the build chamber; in response to detection
of electromagnetic radiation below the threshold flux, setting the lamp to an on state to illuminate the build chamber; and rendering the
digital image on a digital display arranged on an exterior surface of the laser sintering device, which are not required by Groups I-Il.

Groups -l share the technical features of a laser sintering device within a field of view of an image sensor, the image sensor capturing
a digital image of a laser sintering site.

Groups | and 11 share the technical features of at a first time, capturing a first digital image of the laser sintering site with the image
sensor at a first shutter speed; and correlating a light intensity of a pixel within the first digital image with a first temperature at the laser
sintering site at the first time based on the emissivity of the material and the first shutter speed.

Groups 1l and Ill share the technical feature of an image sensor arranged within a build chamber.

However, these shared technical features do not represent a contribution over the prior art of US 6,815,636 B2 to Chung et al.
(hereinafter 'Chung’) (09 Nov 2004), which discloses a laser sintering device within a field of view of an image sensor, the image sensor
arranged within a build chamber and capturing a digital image of a laser sintering site (abstract, col 6, In 5-15); at a first time, capturing a
first digital image of the laser sintering site with the image sensor at a first shutter speed (col 6, In 5-30 and col 7, In 5-25); and
correlating a light intensity of a pixel within the first digital image with a first temperature at the laser sintering site at the first time based
on the emissivity of the material and the first shutter speed (col 6, In 5-30 and col 7, In 5-25).

As the above method and system was known, as evidenced by the teaching of Chung, this cannot be considered a special technical
feature that would otherwise unify the groups.

Groups -l therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.
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