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(57) Abstract: In some embodiments, an apparatus may include a wheel module including a linear actuator, a piston, a drive element,
and a coil. The linear actuator may include a stator and a piston configured to fit within the stator. The piston includes a plurality
of permanent magnets responsive to coils of the stator to move relative to the stator. The apparatus further includes a drive element
threadably coupled to an external surface of the linear actuator. The drive element includes a plurality of permanent magnets responsive
to the coils of the stator to move relative to the stator. The apparatus also includes a coil configured to fit over the linear actuator.
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cited to establish the publication date of another citation or other
special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family
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Box No. Il 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] 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. I:l 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 sheet)

This International Searching Authority found multiple inventions in this intemational application, as follows:
Group |: Claims 1-6, directed to an apparatus comprising a wheel module including a linear actuator, a piston, a drive element including
a plurality of permanent magnets, and a coil.

Group ll: Claim 7-20 directed to a system and method comprising a control circuit, a vehicle with a frame, at least one wheel modules
coupled to such frame, and the wheel module including a wheel and at least one suspension spring assembly.

-—- See Supplemental Box --

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

2. |:| 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.:
1-6 (Group 1)

Remark on Protest D 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 protest
fee was not paid within the time limit specified in the invitation.

I:I No protcst accompanicd the payment of additional search fees.
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Continuation of Box No. lil - Observations where unity of invention is lacking:

The inventions listed as Groups -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

The invention of Group | includes the special technical feature of an apparatus comprising a linear actuator, a piston, a drive element
including a plurality of permanent magnets, and a coil, not required by the claims of Group II.

The invention of Group Il includes the special technical feature of a system and method comprising a control circuit, a vehicle with a
frame, at least one wheel module coupled to such frame, and the wheel module including a wheel and at least one suspension spring
assembly, not required by the claims of Group |.

COMMON TECHNICAL FEATURES

Groups I-Il share the common technical features of a wheel module. However, this shared technical feature does not represent a
contribution over prior art as being anticipated by EP 1,484,201 A1 to BOSE CORPORATION (hereinafter 'BOSE'), which discloses a
wheel module (system 10, fig. 1; para [0024-0025]; See - "In an active electromechanical suspension system, power is supplied to an
electromechanical suspension to help control vertical accelerations of the sprung mass when the unsprung mass encounters road
disturbances. The shock absorber of a common suspension can be replaced by a con trolled force actuator that responds according to
commandec from a contro! system.").

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

Therefore, Groups -1l lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.
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