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Box No. I1 Observations where certain claims were found unsearchable (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. E: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, specifically:

3. Claims Nos.: 5-16, 22-32, 37-50, and 52-57
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No.III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
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 searched, the appropriate additional search fees must be paid.

Group I: Claims 1-4, 17-21, and 51 drawn to an additive manufacturing system including details of a homogenizer.
Group Il: Claims 33-36 drawn to an additive manufacturing system including details of an On-State and Off-State Mirror Configuration.

--see extra sheet

1. |:| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims. .

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

3. D As only 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. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:
1-4,17-21, 51

Remark on Protest D ' Thé additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D 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.

|__—| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2022)
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Continuation of Box No Il -- Observations where unity of invention is lacking

The inventions listed as Groups 1-1l 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:

Special Technical Features:

Group lincludes special technical features of details of a homogenizer, wherein the homogenizer is configured to shape and
homogenize a laser beam into a titled spot on the DMD; the titled spot on the DMD defining an image having a pitch and a yaw; and,
wherein, the pitch and the yaw of the image is within 12 degrees of an illumination cone angle for the DMD, not included in the other
group.

Group Il includes special technical features of details of an On-State mirror configuration and an Off-State mirror configuration for any
given 2-D final image pattern; wherein the system is configured whereby in either the On-State mirror configurations or the Off-State
mirror configurations, the DMD provides a heating laser beam along a heating laser beam path to create a heating image pattern on the
surface, not included in the other group.

Common Technical Features:

The only technical features shared by Groups I-1l that would otherwise unify the groups, are an additive manufacturing system for
forming metal objects from metal powders, the system comprising: a laser source to provide a laser beam along a laser beam path; a
digital micro-mirror device (DMD); optics to configure the laser beam and direct the laser beam path to a target location comprising a
device for holding a surface layer of a metal powder; wherein the laser beam path optically associates the laser source to the DMD, the
DMD to the optics, and the optics to the target location; whereby the laser beam is directed onto the DMD, wherein the DMD is
configured to create a 2-D final pattern that is reflected from the DMD along the laser beam path to create a 2-D final image pattern on
the surface; wherein the 2-D final pattern has a wavelength and a power density; and whereby the 2-D final image pattern is configured
to weld the metal powder.

However, these shared technical features do not represent a contribution over prior art, because the shared technical features are
disclosed by US 2020/0094478 A1 to NUBURU, INC. (hereinafter 'NUBURU").

NUBURU discloses an additive manufacturing system for forming metal objects from metal powders, the system comprising: a laser
source to provide a laser beam along a laser beam path (para [0031], ".. an additive manufacturing system for forming metal objects
from metal powders, the system having : a laser source to provide a build laser beam along a build laser beam path.."); a digital micro-
mirror device (DMD) (para [0031], "..a Digital Micro - Mirror Device ( DMD ) on the laser beam path.."); optics ("optical assembly") to
configure the laser beam and direct the laser beam path to a target location comprising a device for holding a surface layer of a metal
powder; wherein the laser beam path optically associates the laser source to the DMD, the BMD to the optics, and the optics to the
target location; whereby the laser beam is directed onto the DMD, wherein the DMD is configured to create a 2-D final pattern that is
reflected from the DMD along the laser beam path to create a 2-D final image pattern on the surface (para [0031], "..the build laser beam
is directed into the DMD, the DMD creates a 2 - D image pattern that is reflected from the DMD along the laser beam path to an optical
assembly; and , the optical assembly directing the laser beam to the metal powder, whereby the 2 - D image pattern is delivered to the
metal powder."); wherein the 2-D final pattern has a wavelength and a power density (para [0032], "..the laser beam has a wave
length...the 2 - D image delivers a peak power density to the metal powder.."); and whereby the 2-D final image pattern is configured to
weld the metal powder (para [0022], "..form an energy pattern on a powder metal layer that is fused to the layer below , by for example ,
using a conduction mode welding process..").

As the shared technical features were known in the art at the time of the invention, they cannot be considered special technical features
that would otherwise unify the groups.

Therefore, Groups I-1l lack unity under PCT Rule 13.

Note: Claim 35 reads in part "The system of any of claims 33 to 35..." For purposes of this determination claim 35 is taken to read "The
system of any of claims 33 to 34..."

item 4. (continued) 5-16, 22-32, 37-50, and 52-57 have been found to be unsearchable under Article 17(2)(b) because of defects under
Article 17(2)(a) and therefore have not been included with any invention

Form PCT/ISA/210 (extra sheet) (July 2022)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report

