PATENT COOPERATION TREATY
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International application No. Tnternational filing date
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PCT/US23/34306 (day/month/year) 02 October 2023 (02.10.2023)

Applicant TESLA, INC.

1 The applicant is hereby notified thet the intémations! search report and the written opinion of the International Searching
Axithortty have been establishied and are transmitied berewith,

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

When? The time limit for filing such amendments is normally two months from the date of trangmittal of the international
search report.

How?  Directly to the International Bureau preferably through ePCT, or on paper to;
The International Bureau of WIPO, 34, chemin des Colombettes, 1211 Geneva 20, Switzerland

For more detailed instruetions, see the PCT dpplicant s Guide, International Phase, paragraphs 9.004 - 9.01L,

2. D The applicant is hereby notified that no international séarch report will be established and that the declaration uoder
Article 1H(2)(2) to that effect and the wiitten opinion of the International Searching Autherity are toansinitied berewith,

3 D With vegard to any protest against payment of {an) additional fee(s) under Rule 40.2, the applicant is notified that:

the profest fopether with the decision theretn has been trinsmitted to the Taternational Buresu together with any request
ti Forwined the textsof both the protest and the decision thereon o the designated Olfices.

s discision hias been made yet on the protesty the spplienat will be notified as soon as adecision is made.

4. Reminders

The applicant may submit comments on an informal basis on the writien opinion of the International Searching Authority to
thie Tnternational Butsau, These comuments will be mude svatlable to the public aftérinternational publication. The International
Burenu will send & copy of such comments to all degignated Offices unless an international prelindnary éxamination report-has
been or is to be established.

Shortly afier the expiration of 18 months from the priority date, the international application will be published by the
Titernational Bureau, I the applicant wishes toaveid orpustpone publication, a notice of withdrawal of the international application,
or of the priority claim, must reach the International Bureaw before the complition 6f the technicsl preparations for international
publication (Rules 905is.1 and 90bis.3).

Within 19 menths from the priority date, but only in respect of some designated Offices, s demand for international preliminaty
examingtion st he led I dhe applivant wishes to postpone the entry into the national phase uatil 30 months frow the priority
date (in some Offices even latery: otherwise, the applicant must, within 20 months from the priority date, perform the preseribed
acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the time limit of
30 months (or later) will apply even i no demand is filed within 19 months. For details about the applicable time limits, Office
by Office, see www.wipo int/petenitextsitime limits.html and the PCT Applicant’s Guide, National Chapters,

Within 22 wonths fron the priority date; the applicont may request that wsupplementary Internationsl search be carviei out
by s different International Searching Authority that offers tus servics (Rule 4551510, The procedure for requesting supplementary
international search is described in the PCT Applicant s Guide, International Phase, paragraphs 8.006-8,032.
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1. The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

When?  The time Hmit for filing such amendments is normally two months from the date of transmittal of the international
search report,

How?  Directly to the International Bureau preferably through ePCT, or on paper to:
The International Bureau of WIPO, 34, chemin des Colombettes, 1211 Geneva 20, Switzerland

For more detailed instructions, see the PCT Applicants Guide, International Phase, paragraphs 9.004 — 9,011,

2. D The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith,

A D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon hay beon Gansmitted to the Infernativnal Buréau iogether with any request
to-forward the texts of both the protest and the decision thereon fothe destpnated Offices:

nodiecision has been made yeton the protesty the applisant will be nutified a3 soon a9 2 decision is made.

4. Reminders

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to
the International Bureau. These comments will be made available to the public after international publication, The International
Bureay will send a copy of such comments to all designated Offices unless an international preliminary examination report has
heen or is to be established.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureav, Ifthe applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application,
ar of the priority claim, must reach the International Bureau before the completion of the techrdcal preparations for international
publication (Rules 90bis.1 and 9051:.3).

Within 19 months from the priority date, but only In respect of some designated Offices, 4 demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase wntil 30 months from the priovity
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the preseribed
acts for entry inte the national phase before those designated Offices, In respect of other designated Offices, the thme lmit of
30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time limits, Office
by Office, see www,wipo.intpet/enftextsitime_limits.htod and the PCT Applicants Guide, National Chapters.

Within 22 months from the priority date, the applicant may request that a supplementary international search be carried out
by a different International Searching Authority that offers this serviee (Rule 45bis.1). The procedure for requesting supplementary
international search is described in the PCT dpplicant s Guide, International Phase, paragraphs 8.006-8.032.
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Mail Stop PCT, Alln: ISAUS

Commissioner for Patents Shane Thomas

P.O. Box 1450, Alexandria, Virginla 225131450
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PATENT COOPERATION TREATY
INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER ACTION
PR5T2-2NWO=128729-0132 see Form PCT/ISA/220 as well as, where applicable, item § below.
International application No. International filing date (day/month/vear) (Earliest) Priority Date (day/month/year)
PCTIUS23/34306 02 October 2023 (02.10.2023) 30 September 2022 (30.09.2022)

Applicant

TESLA, INC.

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 2_{ sheets.
[:I It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis oft
the international application in the language in which it was filed.

[:l a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. D This international search report has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. I:] With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.

2. [:l Certain claims were found unsearchable (see Box No. II).
3. D Unity of invention is lacking (see Box No. III).

4. With regard to the title,
[ZI the text is approved as submitted by the applicant.
[:l the text has been established by this Authority to read as follows:

5. With regard to the abstract,

the text is approved as submitted by the applicant.

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 4C

D as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.
E] as selected by this Authority, because this figure better characterizes the invention.

b. D none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (Tuly 2022)



INTERNATIONAL SEARCH REPORT

International application No.
PCTAIS23/34306

A, CLASSIFICATION OF SUBJECT MATTER

PG - INV, B25J 15/00; B25J 9/10; B25J 15/02 (2023.01)
ADD.
CRC - INV. BZBJ 15/0008; B25J 9/10485; B25J 15/0233

ADD.

According to International Patent Classification (IPC) or to both national classification and 1PC

B.  FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

See Search History document

Diocumentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History document

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X w0 102020207037 B4 (KUKA DEUTSCHLAND GMEBH) 13 January 2022; See Figs. 1-7; 18, 10-16, 20
i paragraphs [0017], [00691, [0071], [0072], [0077]; machine translation e
Y 7-9, 17-19
Y US 2013/0193704 A1 (GM GLOBAL TECHNOLOGY OPERATIONS, INC. ET AL.) 01 August 78, 17-18
2013; Bee Figs. 3, 12; paragraph [0046]
A US 20110071678 A1 (IHRKE ET AL.) 24 March 2011; See Fig. 4; Abstract 120

D Further doouments are lsted in the continuation of Box C.

D See patent family anoex.

*  Special categories of cited documents:

*A® doeument defining the gensral state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application
earlivr spplivation or patent but published on ur after the international
filing dute

document which may throw diabts on pricdty clabm(s) or which
i pited to establish the f?ubhcmmn date of another citalion or olher
special roason s specihied)

document referring toan oral disclosure, uge, exhibition or other means
document published prior to the international fling date but later than
the priority date claimed

sy
u.'En

ey

u',Ow
wpw

ST Jater dicument published after the International iling dute or priority
date and pot o sonflict with the applivstion but efted to understand
the principle or theory wdetlying the invention

docupient 6f particular relevance; the clabmed invention samnot be
considered novel or eannot be considered W involve an inventive step
when the document is taken aline

docirent of particolar relevance; the clidmed nvention cannot
b consideced 1o involve an inventive step when the document is
gombined with vueor more ofher such documents, such conlbinition
being obvious to a person skilled in the art

wyen

sy

“&” document member of the same patent family

Date of the actual completion of the international search

18 December 2023 (18.12.2023)

Date of mailing of the nternational search report

FEB 16 2024

Name and mailing sddress of the ISA/

Mail Stop PCT, Attn: ISAUS, Commissioner for Patents
PO, Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. §74.273-8300

Authorized officer
Shane Thomas

®

Telephone No. PCT Helpdesk: 571-272-4300




PATENT COOPERATION TREATY

From the

INTERNATIONAL SEARCHING AUTHORITY

To: Evic Sophir
Foley & Lardner LLP
3000 K Strest NW.
Washington, DC 20007
United States OF America

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

{(PCT Rule 43bis5.1)

Date of oailing

(day/monthivear}

Applicant’s or agent’s file reference
PIET2-2NWO-128728-0132

FOR FURTHER ACTION
See paragraph 2 below

International application Ne.
PCTIAIS23/34306

International filing date (daymonif/year)
02 October 2023 (02.10.2023)

Priority date (dayimonthivear)
30 September 2022 (30.08.2022)

ADD,

International Patent Classification (IPC) or both national classification and 1IPC

e - INV. B25J 15/00; B25J 9/10; B25J 15/02 (2023.01)
ADD.
CPC - INV. B25J 15/0009; B25J 9/1045; B25J 15/0233

Applicant TESLA, INC.

v

:ﬂ Box No. 1

BoxMo. II  Priority
Box No, IIT
Box No. IV

Box No. V

Box No. Vi
Box Ne. VIL

XX XD

2. FURTHERACTION

1 this epinion is, a8 provided wbove, considered to be s written b i
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of pailing of Form
POTASALZ or before the expirstion of 22 months from the priority date, whichever expires later

For further options, see Form PCTASAN20,

1. This opinion containg indications relating to the following items:

Basis of the opinion

Lack of unity of invention

Certain documents cited
Certain defects in the international application

Box No. VI Certain observations on the international application

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Reéasoned statementunder Rule 435k W)y with ragard to novelty, inventive step and industrial applicability;
citations uad explinations supporting such ststement

1f 2 demand for international preliminary examination is made, this opinjon will be considered to be a written opinion of the
Titermational Preliminuey Examining Authovity (TPEA") except that this does niot apply whrs the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.15is(b) that written
opinions of this Intemational Searching Authority will not be so considered,

pinion of the IPEA, the applicant is invited to sibmit to the IPEA

Name and mailing address of the ISA/

Mail Stop PCT, At ISAUS
Commissioner for Patents
B.O. Box 1450, Alexandria, Virginia 22313-1480

Facsimile No. 8571-273-8300

Date of completion of this opinion

18 December 2023 (18.12.2023)

Authorized officer

Shane Thomas

PCT Help Desk
Telephone No, 571-272-4300

Form PCTASA3T (cover sheet) (Tuly 2022)




WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

POTIISZ3/343086
Box No. 1 Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:
[X the international application in the language in which it was filed.
D wtranslation of the international application into which is the language of a translation

furnished for the purposes of intemational search (Rules 12.3(a) and 23.1(b)).

Z. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis. 1(h)).

3. {:] With regard o any nieleotide and/or amino acid sequence disclosed in the international application, this opinion has been
witablished o the basis of a gequence listing:

8. E] forming part of the international application as filed.

b. Ej furnished subsequent to the international Sling date for the purposes of international search (Rule 13ser.1(a)),

accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the
international application as filed.

4, D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established to the extent that a meaningful opinion could be formed without a WIPO Standard ST.26 compliant sequence
listing.

5. Additional comments:




WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTUS23/34308

Box No.V  Reasoned statement under Rule 435is.1(2)(0) with regard to novelly, inventive step and industrial applicability;
eitations and explanations supporting such statement

1. Statement
Novelty (N} Claims 7-8, 17-19 YES
Claims 1-6,10-18,.20 NO
Inventive step (I8) Claims None YES
Claims 1-20 NO
Industrial applicability (JA) Claims 1-20 YES
Claims None NO

2. Citations and explanations:

Claims 1-8, 10-16 and 20 lack novelty under PCT Article 33(2) as being anticipated by DE 10 2020 207 037 B4 to KUKA Deutschland
GmbH, (hereinafter “KUKA™L

Ag per clalm 1, a8 best understood, KUKA discloses a robolic hand-system {The gripper body forms a-base on which the &l teast o or
more gripper fisgers are mounted or attached. The gripper body dan Tarrn i had ool o which the two or more gripper fingers are
rovatily of figidly aranged, the gripper body being able to be attachad toa tool flangs of 8 robotae o an analog handling device; Fig. 4
paragraph (00171, maching translation) comprising: a palm region {3 the gripper- 1 has precisely two gripper fingers 2.1, 22 thal are
adjustably maunted on the gripper base botly 3, The two gripper fingers 24 3 2are sack mounted plvotably on the gripper body 3, Fig. 1
paragraph [0068], machine ranslation): and one or more fingers (2.1, 22, 46 Figs. 1, 2} sach finger comprising: an actuator device 5
A drive motor 4 §s arranged on thé gripperbody 3., I the caseof the present sxemplary ambodiment, e drive motor 4 s designed o
move both ore gripper finger 2.1 and the olher gripper finger 2.2, For this purpose, the ditve motor-4 has g winch & on s motor shalt, on
which o ropes & can b wound up and wwotnd, one fope B each belng connected to one of the two gripperfingers 2.1, 2.2 In order o
pull them through depending on the drive to swing, bend and tansion the drive motor 4; Flg. 17 paragraph [0068], machine translation) a
respective proximal member (9, Fig. 21 having a fisstend (7.1, 7, Fig. 2y mechanically coupled to the palm reglon (For each gripper finger
2.4, 2.2, the gripper base body 8 in conjunction with at least the raspective finger root phalange 74 forms @ first group of articulated
proximal limbs (gtipper base botly 3 and finger root phalange Fa) which has o first joint stiffness G, Fig. 2, paragraph o7ra) machine
translation) and configurad 1o rolate Bround & respective first pival (8 Provided on the respeclive gripper fingers 2.1, 2.2 s a longiudinally
mtending traction means 8.1, 8.2 along the kinematic chaln of the respaciive fitsgar ks 7, which is sonrected to the respective fingerlip
i 7.7, 7o and which is designed Tor plvoting { 4o 5 and Bih 1o 9 o the gripper finger 2.1, 2.9 abouts pivel axis S assigned lo the finger
oot segment 7.1, Ta by pulling on the action means 81, 8.2 and for bending { 5 to Gand 91010 § of the Kineralic-chain of the finger
inks. 7 also by the same pulling on the traction means 8.1, B.2; Figs. 2.7, paragraph (00711, machine inanstation relative o the palm
rebion: a respestive distal mermber (7277, 7b, T, Fig 2 having & firstend (7.2, 7b; Fig. 2) mechanically coupled 1o a second end of the
prendmal rember (lop % Fld. 2) and configured to rotate around 8 tespective second pivol (center FRIGE; the Tirst joint stiffness G1 ol the
first group of articulated finks Js set by e single first spring elardent £4 gesociated with the Joints of the gonnecled links:of the first group.
The second joint rigidity G2 of the second group of articulated finks s setby saveral ndividual second spring elements F2, which are
assiored 1o the joints of the cannested Hnks of the second group, The third joint stiffness G3 of the third group of arliculated links is
adipsted by @ single third spring slement F3, which is assigned 1o the iolnts of the sonnected links of the third group; Figs. 2-7; paragraph
100771, maching translation) relative 1o the proximal member; and & raspective cable (6, For this purpose; the drive molor4 bas a wingh's
onits metor shall, oiy which two ropes § can beowound up and unwound, one rope 8 each being connected to ane of the two gripper
fingers 2.1, 2.2 In order to pull herm through depending oo the drive o swing, bend and Tension the drve midtor 4, Fig. 1, pargraph {oosg],
machine franstation; 81, 8.7 Provided on the respective gripper fingers 2.1. 22 s a jonghudivally sktending traction means 8.1, 8.2 along
thee kinematie chain of the respective finger inks 7, which Is connecled 1o the respetlive fingertip ink 7.7, To and which s designed for
pivating { 4 1o 5 and Bth to 8 ) of te gripper finger 21,2 2 aboul e pivol awls § assioned to the finger root segment 7.1, Ta by pulling on
the fracion means 8.1, 8.2 and for bending {5 to 6 and 8 to 10 ) of e kinematic chain of the finger finks 7 also by the same pulling on the
wastion msans 8.4, 8.9: Flgs. 2:7: paragraph [0071]; machine tansliation) having @ first portion {betiom 8 Fig. 1 818 .2 below §; Fig. 2)
caupled to the actugtor and a second portion (top 8 Fig. 1, 84782 n-contact with 9 and above 9; Fig. 2) extending along the proximal
mernher and the disial mermber (Figs. 1-7; paragraphs [0068], [0071], machine banslation), the seoond portion separated away from the
first plvet and the second pivot (Fig. 2 and having an end tp of tnp BA/8.2: Fig. 2) with & higher dimension than s diameter of the palde
{Fig. 2), the end with Higher dimension struciured loengage {ha cistal mernber (7.7, 7o, Flg. 2) when the cable Is pulled by ihe actistor
{Figs: 27 paagraph [0071], machine transtation).

K gt ol 2, KUKA discloses the robolic hand system of claim 1. whereln the snd with higher dimension is feating within g reglon of the
distal inernber {lopitip of B 1/8.2 oals, via spring FAIGY, in 4 space defined above 78T and the Teflwall of 21 /dght wallof 2.2, The third
joint sifiness G3 of the thind group of arlicilsled links Is adjusted by 4 Birigle third spring slemerit F3, which T assigned to the joints of the

conmasied lnks of the Whird groug; The individual third spring-elerment F3 s designed as a thrust spring: Figs, 2,3, 6, 7, parsgraphs [0077],
10078}, machine transtation}.

As petclaim 3, KUKA discloses the robotic hand systemn of clalm 1, wherein the end with higher dimension inchudes at least one of a
potted and (tp of fop 5.18.2; Fig. 2); or an end with a potied ingert.

S Continued in Supplemental Box-***-




WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY POTIIS23I34306

Box No. VI Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

Claims 1, 10, 11, 15, 16 and 20 are objected to under PCT Rule 66.2(a)() as containing the following defect(s) in the form or contents
thereof:

With regards to Claim 1, Clalm 1 refers to "coupled to the palm reglon robot” (fines 5, 8) which is Improper. For the purposes of the written

opinion, "soupled to the palim region robot™ of Clalm 1 §s best understoud as “coupled to the palm region”

With regards to Claim 10, Claim 10 refers to "the robotic hand system of claim 1, a distance” (fine 1) which Is improper. For the purposes ¢
the written opinion, "the robotic hand system of claim 1, 8 distance” of Claim 10 Is best understood as "the robotic hand system of claim 1,
wherein a distance”,

Witk regards to Claim 11, Claim 11 refers to "coupled to base member (line 3) which s improper. For the purposes of the written opinion,
“soupler to base member” of Claim 11 Is bestundersiood as “eiupled to a base member”, -

With regards to Claim 15, Claim 15 refers lo "the respeciive cable Is pulled by the réspective actuator” (line 3) which is improper, For the
purposes of the witlen opinion, “the respaciive cable is pulled by the raspective actuator” of Clalm 15 Is best understood as "the cable is
pulled by the actuator”.

With regards to Claim 16, Clalm 16 refers 1o "the fingar device of ¢laim q1* (line 1) which Is Improper. For the purposes of the written
opinion, “the finger device of olaim q1"of Claim 161s vest undersiood as "the finger device of claim 117,

With regards to Claim 20, Claim 20 refers to "a distance between the cable and the first pivot” {ine 1) which is improper, For the purposes
of the written opinion, “a distance bstween the cable and the first pivet® of Claim 20 is best understood as "wherein 8 distance batween e
cable and the first pivot?,




WRITTEN OPINION OF THE International application Ne.

INTERNATIONAL SEARCHING AUTHORITY PCTIUS23/34306

Box No, VIXI Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully
supported by the description, are made:

Claim 20 is objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Ardicle B because Claim 20 is indefinite for the following
reason{s);

With regards to Clain 20, Clalr 20 depends on Clalim 1 which is improper. “the finger device of tlaim 1" (ine 1) lacks an sntebedent basis
because a linger device is not réferred to prior in Clalm 20, nor InClaim 1 in which Claim 20 depends from, For the purposes of the wrilten
apinion, Clairm 20 is best undersiood as dependent on Claim 11,




WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTIUS23/34308

Supplemental Box

In case the space in any of the preceding boxes is net sufficient.
Contipuation oft
SR continued From Box V. 2: Citations and Explanations-™*-

As plr claim 4, KUKA tiscloses the robotie hand system of claim 1, wherein each finger comprises a respective channel structure (inner
Slinner 7.2-7.7 holding 8.1/8.2; Fig. 2) extending at least partially along the respective proximal member and the respective distal member,
the réspaciive channel structuro hosting at least partially the second portion of the respective cable {Fig. 7).

As per claim 5, KUKA distloses the robitic hand system of claim 4, whereln the snd wilh higher dimension of the segormd portion of the
raspective cable is struclired fo engage = ledge structure (lop 7.7, Fig. 2) of the respective channe! structure when the respective cabile is
pulled by the respective actuator (Figs. 27}

As per claim 6, KUKA discloses the robotic hand system of claim 1, wherein each finger comprises: a respective first torsion spring (F1,
G indhe case of thi first embiodiment of the 2 the Individual first spring slement F1 is-each designed as a torsion spring. The plurality of
setongd spring elements F2 gre each also designed Bs & tomion spring; Flg: 2 paragraph [0078], maching transiation) placed around the
tespactive first pivol and a respective seeond forsion spring (F2, G2 Fig. 2} placed araund the respective swoonid pivet [Flg. 2, paragraph
[0078], machine translation).

As per clalm 10, a5 best understood, KUKA discloses the robotic hand syster of slaim 1, wharsin g distante betwesn the respective cable
and the respective first plvet varivs andlor a distance between the respactive cable and the respeciive second plvot varies {the distarice
hetwaen top 8.178.2 tocated In 7.7/7c and the pivotjoint oy F2IG2 decreases as actualor 415 pulls the cables downwards compressing
spring F3, G3; Figs. 1, 2, 8, 7; paragraph [0068], machine translation).

Aapet claim 11, a8 best understood, KUKA distloses & finger device {Tha gripper body forms a base on which the-at least two or more
gripper Tngers are mounted or sttached. The gripper body can Torm a hand rout on whichthe two or more gripper ingers arg movably or
rigldly arranged, the gripper body belng able 1o be attached to 3 ool flange of & robotarm oran analog handiing device; Figo 1 paragraph
{00171, machine translation), comprising: an acluatol device (4,5, Adrive molor 415 arranged on the gripper body 3 . In the cese of the
grasent exemplary embodiment, the drive motor 4 ls dasigned W move boltvone gripper finger 2.1 and the other gripper finger 2.2, For this
plrpose, the drive motor 4 has s winch 5 on its molor shall, on wlich two ropes 6 can be wound up and unwonnd, one rope 6 sach being
connBeted to one of the fwo gripper fingers 2.1, 2.2 In order to gull tem thisugh depanding on the drive to swing, bend and tenslon the
drive motor 4; Flg. 1; paeagraph [D0B9], machine transtation); & proximal mermber (8, Fig. 2] Baving a fiestend (7.1, 78, Pig. 2} mechanically
coupled 1o @ base member (3; the gripper 1 has precisely bwo gripper fingers 2.1, 2.2 thatere adjustably mounted on the gripper base body
4. Th two gripper fingers 2.1, 2.2 are each mounied plvelably on the gripper body 3, Fig. 1 paragraph [0068], machine ranslation) end
configured to rolate around a first pleot (S Provided on the respective gripper fingers 2.1, 221 a longitudinally extending raction means
8.1, B.2 along the kinematic ehaly of the respective finger finks 7, which Is connected to the respettive fingertip Wik 7.7, Toand which is
designed for plvoting (4 to 5 and 8th 16 9 ) of the gripper finger 2.1, 2.2 about a phvit axis § assigned to the finger root segment 7.1, Ta by
nulling on the raction means 8,1, 8.2 and for bending (510 8 and 810 10 ) of the Kinematic chain of the Boger inks 7 aleo by the same
gilling on the actionmsans 8.1, 8.2, Pigs. 2-7; paragraph [0U71], mackine translationy relative to the base member; s distal member
(7277, 7, T Fly, 23 having 8 firstend (7.2, 7b; Fig. 2y mechanically coupled to a second and of the provimal member (lop 9, Fig- 2y and
configurat o rotats ground @ second pivel (Genter F2IG2; the Tirst joinl stifiness G1 ol the festarbup of ariculated ioks is sel by a single
first spring element B assoclated with the Joints of the sonnicted Hinks of the Trst group, The second joint gidity G2 of he speond group
of anticulated tnks Is a8t by several Individual second spring slements F2,which are sssigned to thejoints of the connected links of the
sesond group. The third joint stiffness G35 of the third grodp of arliculsted links Is adjusted by e slrgle Wird spring slement F3, which s
assignad To the juints of the connected links of the third group; Figs: 2.7, paragraph {00771, machine translation) relative to the proximal
mariber: and @ cable (8, For this furpose, the drive molor 4 bas @ winch Bon its motor shalt, on which tworopes § can be wound up and
Lrwonin, ot rope B each being connectid 1o one of the tws gripper fingars 2.1, 2.2 In oider to pull them through depending on the dive
1o swing, bend and tension (he drive motor 4; Flg. 1; pavegraph [0068], maching translation, 8.4, 820 Provided onthe respactive giipper
Hogers 2.1, 2.2 1s o longiadinglly satending traction rmeans 8.1, 8.2 glong the kinematic ohialn of the respective inger inks 7, which is
vormetiad lo the respactive fingertip ink 7.7, 7o and which Is designed for piveting { 410 S and Bih o 8} of the: gripper finger 2.7, 2.2 about
apivotwds & assigned to the finger root segment 7.1, Ta by pulling on the Taction means 8.4, 8.2 and for bending (S o B and 810y ol
thes Kinemmatic thain of the finger links 7 also by e same pulling on the traction msans 8.1, 8.2, Figs. 27; paragraph {0071 machine
teanslationy Baving & first portion (botlom §; Fig. 1, 8.1/82 below 8, Flg. 2) coupled tothe actuator aned aosecond portion flop 8, Fig. 1
BB n cantant with & and above O Fig, 2y extending along the prodirmal member and the distal member, the second porion separated
sy Trom the fiest plvet and the second pivot (Flg. 2) and having anend (tp of lop & 1/8.2; Fig. 2y with 8 Hgher dimension than a diamaler
of the eable (Fla. 2), the end with Bigher dimension structured lo engage the distal member (7.7, 7¢; Fig. 21 wher the cable Is pulled by the
actuator (Figs. 2.7, paragraph [0071], machine translation).

As perclaim 12, KUKA discloses the finger device of glalm 11, wherein the end with igher dimension 1s Noating withinea region of the
distal roembar (top/lp of 8.1/8.2 floats, via spring F3IGS, In a space defined abiove 7.8/70 and the leftwall of 2.1 ghtwall of 2.2; The third
Tolnk stiffiess G3 of the third group of ariculated ks Is sdjusted by o single third spring element F3, which is mssigned o the joints of the
connpcied inks of the third aroup; The Individual third spring element F3 Is designed s a'thast spring: Figs. 2, 3,6, 7, paragraphs [0077],
00781, maching tranglation),

As perclaim 13, KUKA discloses the finger device of claim 11, whereln the end with higher dimension includes at least one of: a polted
end (Hpoftop 8.1/8.2: Fig. 2} or an end with & polied insert,

As per clalm 14, KUKA discloses the finger device of clalm 11, further comprises a channel structure (inner Sfinner 7.2-7.7 holding 8,1/8.2;
Fig. 2y extending at least partially along the prokimal member and fhe distal member, the channel structure hosting at least partially the
second portion of the cable {Fig. 2).
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Az per claim 15, as best undérsiood; KUKA discloses the finger device systerm afclaim 14, wherein the end with higher dimension of the
second portion of the cable Is struchured to engage a ledge strutiure {lop 7.7; Fig, 2) of the thannel structure when the cable is pulled by
the actuator {Figs. 2-7}.

A per claim 16, as best understood, KUKA discloses the finger device of claim 11, further comprises: a first torslon spring (F1, G Inthe
case of the first embodiment of the 2 the individual first spring element F1 Is each designed as a torsion spring. The plurality of second
spring elements F2 are each also desigred as a torsion spring; Fig. 2; paragraph [0078], machine translation) placed around the first pivol;
and & second torsion spring {F2, G2; Fig. 2) placed around the second pivet (Fig. 2; paragraph [0078], machine translation).

A per dlalm 20, a8 best understood; KUKA distloses the finger devite of gl 11, whereln-a dislance belween the cable gnd the st
pivol varies andlor 1 distance between the cable and the second pivel variss (the distance between lop B.1/8.2 localed in 7.7/7c and the
pivat joint top F2IG2 decreases as actusior 4/5 pulls the cables downwards compressing Spring B3, (63, Figs. 1, 2. 8, 7) paragraph [ooeg),
machine translation}.

Cilaime 7-9 and 17-18 lack an inventive step under PCT Article 33(3) as being obvious over KUKA in view of US 2013/0193704 At to GM
GLOBAL TECHNOLOGY OPERATIONS, INC. et sl (hereinafter "GM"),

A par daiin 7, KUKA disclosss the robiolic hand system of clalm 4, KUIKA further discloses each finger comprises: 3 respective magret
soupled to the raspeciive first pivot (the restraining rmeans can also bring aboul & continuously variable joint stiffness atihe Joint assigned
to it This can be done, for sxample, by means of slecincally controllable magnels andlor by means of magnetic fulds or tisvlogical
gguefis, Iry this respact, the continuously varable restraint means can be designed In general s that the msmentary joint stiffness of the
joints sssighed lo them can be vared in-a controlled manner, 1.8, the jolnt stifiness can be adjusted, for example, inan glactrically
controlied manner; paragraph 100541, mathing translation). KUKA falls to discioss ha robdtic hand system, wherein sach finger comprises:
@ respective hall affect sensor placed groximate fo the respeclive magnet G discioses o robotic hand system (A robuolle hand includes 8
fingar with first, second, and third phalanges; Fig. 3; Abstract), wheraln each figer (194-19D; Fig, %) comprises: a respeciive hall affect
sonsnr [B2AB2C; Fig. 12) placed proximate t s respective magnet {SHABEC: The fingar 194 also Intiudes a plorality of joint position
seneor shsemblios SBASEC, sach of whith Is corfigured to measure the absclute anguler positon of a raspective one of the joints
470420 and the relative angular position of & phalangs relative o a connecling phalange, Each of the joint position sensor assemblies
56ABET Includes & respective magnet SBA-580 and a reepective Hall effect sensor BOB-B200 Plg 12 paragraph [0048]). iowould have
Lean obvious i one of ordinary skl iy the art befors therelevant dale to modify KUKA LG pravide the robiotic hand syster wherein each
finger comprises: a respective hall sffect sensor placed proxhivale to the respective magnet, a5 taught by GM, Inorder o increase the
sontrolof the gnguldr positions of sach mermber of the finger.

Fopar dhaiin B, KUKA inview of GM discloses the robotic hand systam of dlalm 7. KUKA fails to disclose the respective magnet includes a
ring magnet placed around the respective first pivol, GM discloges e respettive magnet includes a ring magnet (584 Fig 12} placed
around o respective firsl plvol (424 The finger 19A also includes & plorality of joint position sensot assermbliss 5BA-50C, sach of witichis
sonfigured lo measure the absolute angular posiiion of s respective one of the jolnts A2AA2C and the mlative angular position of &
phalangs relative o a connecting phalange. Each of the joint position sensorassemblies SEA-S6C Includes & respeciive magnet 58A-58C
dnil s respentive Hall effect sensor 82A-820; Fig. 12, paragraph {0048]). it would fiive besn obvious to ong of ordinary skill in the ert
bifare the relevant date th modily KUKA 15 provide the respeclive magnet includes a ring magnet placed around the respective first pivot,
as taught by GM, in order to increase the control of the angular positions of each member of the finger.

As per claim 9, KUKA discloses the robotic hand system of clalm §, KUKA further discloses each finger comprises: a respective magnet
noupled o the respective second pivot {the restraining means can also bring about a continuously variable joint stiffness at the joint
assigned to it. This can be done, for example, by means of electrically controliable magnets andfor by means of magnatic fluids or
theolagical liquids. In this respect, the continuously variable resiraint means can ba designed in general so that the momentary joint
stiffness of the joints assigned to them can be varied in a controlled manner, i, the joint stiffness can be adjusted, for example, In an
slectrically cortrolled manner; paragraph [0054], machine transtation), KUKA fails to disclose the robotic hand system, wherein each finger
comprises: a respective hall effect sensor placed proximate to the respective magnet, GM discloses & robolic hand system (A rabotic hand
includes a finger with first, secand, and third phalanges; Fig. 3; Abstract); wharein each finger (19A-18D); Fig. 3) comprises: a respective
hall effect sensor (82A-82C; Flg. 12) placed proximate to 4 respective magnet (BBA-58C:; The finger 19A also indudes & plurality of joint
position sensor assemblies 56A-86C, each of which s configured to measure the absclute anguler position of & respective one of the joints
A2A-49C and the relative angular position of & phalange refative to & connecting phalange. Each of the joint position sensor assemblles
56A-560 includes & respective magnet 58A-88C and & respective Hall effect sensor B2A-B2C: Fig. 12; paragraph [0046]). it would have
besn obvicus to one of ordinary skilt in the art before the relevant date to modify KUKA to provide the robotic hand system, wherein each
finger comprises: a respective hall effect sensor placed proximate to the respective magnet, as taught by GM,in order o Increase the
control of the angular positions of each member of the finger,

A per clalr 17, KUKA discloses the finger device of daim 11, KUKA fuither distloses & magnit coupled (o the first pivol (the restraining
rreang tan g5 bring about @ continuously varkible joint sifiness al the jolnt assloned to It This can be done, for example. by means of
glettrioally contraliable magnets andior by means of magnelic Tulds o rheological liquids: T this resped, the confinuously varable
ristralnt mieans can be designed in general so thal the momentary joint stiffness of 1he joints aasigned fo them can be vared Ing
eontroliod manner, Te. the joint stiffnass can be adiusted, forsxample; In an slecircally wortrolled menner: paragraph [D054], machine
transiation), KUKA fails to disciose the finger device, furlber comprises. & il sffent sensor placed proximate fothe magnel. GM discloses
& finger device (A robiotic hand includes & finger with first; second, and third phalanges: Fig. 3 Abstract, further comprises: s hall effect
sensor (B2A-620 Fig, 12) placed proximale to a magnel {BRABE0; The finger 1 0Aalso Includes a plurality of joint position sensor
assembliiss S6A-S6C, sach of which 18 confioursd fo measura the absolite anguler position of & respective one of the oints 424420 and
the relative angular position
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of & phialange relative 1o @ connecting phalarge. Each of the joint position sensor assemblies B6A560 Includes o regpeciive magnet
SAASEC snd a respective Hall effect sensor 82A-82C] Fig. 12; paragraph [0046]) it would Fave been obvious toone of ordinary skill in the
a1l Balars the relavant date fo modily KUKA 1o provide the finger device, Turlber comprises: a hall effact sansor placed proxmate to the
magnet, as taught by GM, in order to increase the control of the angular posilions of sach member of the finger.

Agper claim 18, KUKA In view of GM discloses the finger device of claim 17, KUKA falls to disclose the magnet includes a ring magnet
placed around the first pivol. GM discloses the magnet includes a ring magnet {584 Fig. 12) placed around a first plvot (42A; The finger
194 also includes & plurality of joint position sensor assemblies 86A-56C, sach of which Is configured to measure the absolute angular
position of a respective one of the joints 424-42C and the relative angular position of & phatange relative fo a connecting phalange. Each of
the joint position sensor assemblies S6A-56C Includes a respective magnet 5BA-58C and a respective Hall effect sensor B2A-620; Flg. 12;
paragraph [0046]). 1t would have been obvious 1o one of ordinary skill in the art befors the relevant date to miodify KUKA to provide the
magnet Includes a ring magnet placed around the first pivot, as taught by GM, In order 1o Increase the control of the angutar positions of

gach member of the finger,

B perciaim 19, KUKA discloses the finger devive of olaim 11, WLKA furthior discloses & mannet coupled 1 the second plvet (the
restraining means can also bring about s sontinucusly variable jaint stifiness ol the joint assigned fo 1L This tan be done, for sxample, by
rmeans of sleciriecally controllable magrets andfor by means of magnetic fuilds or thisatogical lquids. n this respact, the continuously
variable restraint means can be designed in general so thal the romentary joint stiffness of the {oints aesigned to i can be varied ina
controlled renner, e, the joint stiffness can be adiusted, for example, i an elecitically sontrolled manner paragraph [0054], mathine
transiation. KUKA fails to disclose ihe finger device system, further comprises: a il etfect sensor placed proximate W the magnaet. G
distinses & finger device (A robotic hand Includes:a finger with first, second, and third phalanges; Fig, 3 Abstract), further comprises: a hall
effert senser (BRAB2C: Fli, 12) placed prozimals to & magnet (58A-680, ‘The finger 10A alse Inoludes a plurality of joint position sensor
sssemblios S8A580, sach of which is configired to méasure the sbisolule angular position of & respective one of the jolnls 42A-420 and
the relative angulsy position of a phalange refative fo.a connecting phalange. Each of this Jolnt pesition sersor assemblies 56A-56C
includes = respective magnet BBA-S80 and d respictive Hall effect sensor BIABIC Fig. 12 paragraph (00481} lUwould have been
alwious o one of ardinary kil in the art before the relavant date to modily KUKA 16 provide the finger device system, furiher comprises: a
halt affact sensor placed proximate o the magnet, as taught by GM, in order lo ingrease {he control of the angular positions of each

member of the finger.
Claims 1-20 have Industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used In induslry.
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