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A. CLASSIFICATION OF SUBJECT MATTER
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In 26-36; col 5, In 16-50; col 6, In 36-51; col 7, In 18-25; claim 8
Y US 2012/0231225 A1 (MIKULAK et al.) 13 September 2012 (13.09.2012), para {0040}, [0085), 1-9
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Box No. II 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. D 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 applicat'ion that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

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 éheet) ’

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 examined, the appropriate additional examination fees must be paid.

--please see information on extra sheet--

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

2. I:I 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. }Av{ 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.:

Remark on Protest I:] The 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 protést
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/210 (continuation of first sheet (2)) (July 2009) .
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. Continuation of Box No. Ill - Observations where unity of invention is lacking

Group I: claims 1-9: drawn to a method for additive manufacturing of a part comprising supplying an unmelted fiber reinforced composite
filament including at least one axial fiber strand extending within a matrix material of the filament; feeding the fiber at a feed rate; heating
the fiber in a transverse pressure zone to a temperature greater than a melting temperature of the matrix material to melt the matrix
material interstitially within the filament; applying an ironing force to the melted matrix material and the at least one axial fiber strand of
the fiber reinforced composite filament with an ironing lip as the fiber reinforced composite filament is deposited in bonded ranks to the
part; and translating the ironing lip adjacent to the part at a printing rate that maintains a neutral to positive tension in the fiber reinforced
composite filament between the ironing lip and the part, the neutral to positive tension being a tension less than that necessary to
separate a bonded rank from the part.

Group |I: claims 10-20: drawn to a method for additive manufacturing of a part comprising supplying an unmelted void free fiber
reinforced composite filament including at least one axial fiber extending within a matrix material of the filament; feeding the unmelted
fiber at a feed rate, along a clearance fit zone that prevents buckling of the fiber reinforced composite filament, threading the fiber
reinforced composite filament to contact the part in a transverse pressure zone; translating the transverse pressure zone relative to and
adjacent to the part at a printing rate to bring an end of the fiber reinforced composite filament to a melting position; and melting the
matrix material interstitially within the filament at the melting position.

The inventions listed as Groups | and Il 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 | requires applying an ironing force to the melted matrix material and the at least one axial fiber strand of the fiber reinforced
composite filament with an ironing lip as the fiber reinforced composite filament is deposited in bonded ranks to the part; and translating
the ironing lip adjacent to the part at a printing rate that maintains a neutral to positive tension in the fiber reinforced composite fi lament
between the ironing lip and the part, the neutral to posmve tension being a tension less than that necessary to separate a bonded rank
from the part, not found in the other groups.

Group |l requires feeding the unmetlted fiber along a clearance fit zone that prevents buckling of the fiber reinforced composite ﬁlament,
threading the fiber reinforced composite filament to contact the part in a transverse pressure zone; translating the transverse pressure
zone relative to and adjacent to the part at a printing rate to bring an end of the fiber reinforced composite filament to a melting position,
not found in the other groups.

Shared Features:

The only technical features shared by Groups | and Il that would otherwise unify the groups are a method for additive manufacturing of a
part comprising supplying an unmelted fiber reinforced composite filament including at least one axial fiber strand extending within a
matrix material of the filament; feeding the fiber at a feed rate; heating the fiber in a transverse pressure zone to a temperature greater
than a melting temperature of the matrix material to melt the matrix material interstitially within the filament.

However, these shared technical features do not represent a contribution over prior art, because the shared technical features are
disclosed by US 5,002,712 A to Goldmann et al. (hereinafter 'Goldmann') 26 March 1991 (03.26.1991), which discloses a method for
additive manufacturing of a part comprising supplying an unmelted fiber reinforced composite filament including at least one axial fiber
strand extending within a matrix material of the filament feeding the fiber at a feed rate (col 5, In 16-50); heating the fiber in a transverse
pressure zone to a temperature greater than a melting temperature of the matrix material to melt the matrix material interstitially within
the filament (col 6, In 36-51).

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

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

Fonﬁ PCT/ISA/210 (extra sheet) (July 2009)
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