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oy,
ox

Mo

y

ol

2

e

ral

Ho

A9 =5

oko
2 gt

7&} H ]J Ei J_’r':l |—.|‘—‘ es1e1
)
'T'Q S
gl %
AL ] O-] A
]
-
(=] (PElI't
)
= 7 D’] D DMU 4
Ki
nerm
atics)
) ppt
'“

@ - 1
# I
J l
O]:}\]
U‘"
=
b
U
I(j.
S)
é

AR £3] A2 AA| THE 2 HAHUS A2k
._'_2
JGSD
E
%.A
Hd
I 1L -“
1’ -
O ] ]
'IZIA.S
semb
le cg
J }d-
I




02

A 27

L™, Part Design, DMU Kinematics






Camciteice § kg lomne ] ban lramal)
a ncdavcal jInk lrama lleg lramal)
orlsce canlseL? Jink lnmel oy lene 1)
a mcidevced conaa:lon lanz ] kg e 1)
erlaca canlxLl Jiog lrame i cavseclion lrama )
Ca e idees B pase lane | canaeian laned
Ferlaca canlacl 12 bna |rama Leaneaiian lrama
Camciterce 15 i lama i sing. 1}
ancioeyca ol R lrama b g, 1k
Camcderce B la lrara i st lnmady
amciozicg B pasaecion InmaZcanvacian lramaly
neideca Xl kavaeclan lramalring. 1
Bl i v ] e lrame 2)
nod@ie il kres lamad ing lamadh

B Cameieiee) pase lamel b lamed)

U Suriaca caniacl jtnaz sama 2 vt Ima 5

Serlace canlx LT [bnes larel ink Inned)
amciogicg 1} cavaecion lamel e langd

W Suraca cantscL 3 pannaction lama X tnag lama

Cameineiee 15 paaaetlion lameleanaeclian |n
nod@rca ® lw lrama 1 ineg rama
L7 o lramelln lars @
a e B aveacian lramed ring 1l
Camciderce 3 Fing 2l lamed
L] Serlace canlacldl |l Inme s rng 0
‘ Zarace canlacLd} pannelian b
i wileoe canlecLds poanne e oal Bl lamse T
Cancooncaal ko Inmaklng lamal)
Camcideicesl pase lane X lns lrame R
U Surlace caniacldl jtnge [sama §int Inmad
W e conbacLa e [raore 3 uk luma 5
ahcoeinesd kg lame e lare
meoeice I g Irama Slink lara B
wilece canwe L5l (Ban lrased kg lase 3
nodzca b2 dw lrama 2lint Imad
DillzeL 5 Jlp | wnel ok lrama )
aincidece & kg Inme Jcanneclon Innad
Camciderce 5F foaaeclon lrame 5 iaee lane 3
3 anlacl 5 (Enee [sara Jogeeaiian lsama 5
W Suriscs canlacL 5 Jisg lhame Loannatian lamet)
a e 5 Eadaeclan lameSeanneclion lrame
1 e tence 58 g Zoannacien Iamaid

Fe e e ca i) aamsciinn ward I

.i.ij Sarlace canlecLES L [sames fa laneT)
I;'E neeca ™ kavacian Innal tes Innadl

B s 72 piamictinn Irama Teasamctian Inasah

Trigine

Sx‘ Ravaleiz ! fist Ianal kg lanal)
‘& Qovalela eoo lrameat list iamat)
'S; Revalete poee lrame ! liet lane )
& Sx’ Ravaleied keee lame lcaemacin lomed

'3.:' Sovalelal kornactine lamallkg lamat
=5 Aol e g I \lase)
 revaleia? b tome1ring 1
'sg‘ Qovalela® Firg. 1canvectian lrama
£ Revaloie? kaemeiine lamezcannecion lanet)
S_'z' favalela 0 Il iamal int lamad
"'5’:' Aevalele ! kannelan lave3carreclan lrames)
8 aevaleiz 12 kanne an Taned g 1
&5'2' fovaleha 1} kannaxlizn Iana jtaog lana 2
'S‘i Oevalele 14 [inoe lamel End lrame )
S;‘ Revalele 15 e lara 2 ok lrame )
‘LS Savalelath |l trama ltres iana
é{g Ugie. 20 ganreclan barlla lave
-g Righo. 21 canaeciion b 2ih e
:':’ Rigin 22 du lrame Ui lama
G5 Migie.2) ping 2ring 0
-S.'i Revaleizs pann on laneScarrection lrangh)
)’-5;' Sevalela s Ireg Alis lomad
J-‘-& Levaleleds [ieg cannmiinn lumed
8:' faaleia kannx e Ipna s lona §
A..,S;: Qovaleledl |tnoe lramre ) int lrame )
8 tealie 9 s lare  Ta lanes)
A-,Si' Ravoleie X |k Iana2ine lomash
tﬁ'; ovalele 3 (g fuame 3 bnk Irame 5
& evoleie 2 oy lemed int lamed)
& 2aaleia 35 kg lama Scann ton lanad)
X avalela 3 kannection laneZcarrecton Iramet
S nevaleie 35 Kanneise Taned ing 2
& Ravalela 3 int Irana ? teeg Iramg )
B dovalele 37 [tnee lramak lix Irave
s_r' Revale e X8 ponne ion lane? i laned)
&wuu” (knt lramafizeee lramad)
B Smnaleieas flog amed bnt. lramath
: 3 'SSRMIINM- 1hnt lrame g lrane

'aval;l;“ kanna lizn fanadleg II:M&)

Revale et Kanne ian Imﬂ,:;uu:('nn lare i)

oo o a1 e tare)
B S oo o rava 2 rores)
S I
» Q TR
r & Ty ———
* Q T

& it




Theo Jansen's Mechanism _ Draft




e

Out Sourcing =4 : https://grabcad.com/library/worm-and-worm-gear-assembly-1



%‘,L propel_shaft (propel_shaft.1)
eL%‘ mech (mech.1)

":!5. bearing (bearing.1)
"L"’m. shaft (shaft.1)

"a Cross (cross.1)

"ﬁ shaft (shaft.2)

9& propeller (Part1.3)
L“@ Parté (Part6.1)

"L%,L shaft (shaft3)

"a Cross (cross.2)

“& shaft (shaft4)

G& Worm (Worm.1)

Qa Worrmn Wheel (Worm Wheel 1)

o

il Constraints

- Coincidence.281 (propel_shaft 1,ring.2)
9 Offset 282 (fix frame.2, propel_shaft.1)
:'j_-' Fix.285 (bearing.1)

&7F FixTogether 23(Part1.3,shaft 1)

‘! Coincidence 305 (shaft1,bearing.1)
9 Offset 306 (shaft.1,bearing.1)
ﬁ;FuxTogether,24[Part6.1,bearmg.1)

! Coincidence 307 (cross.1,shaft.1)

21 Coincidence 308 (cross.1,shaft 2)

U Coincidence 309 (shaft 2,Part6.1)

2l Coincidence 310 (Parté.1,shaft 4)

5\ Coincidence311 (cross.2,shaft 4)

 {Comadence313 (st 3bearing 1)
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Propeller & Gear




Chair & ladder _ GSD

<Ladder>

<chair>

<Lego Man> - Outsourcing

Out Sourcing =4 : https://grabcad.com/library/sf-lego-man-1



_ Chair & ladder _ Product

*Mechanisms
= 7 Ladder angle, DOF=0

Jﬂnts

"3 % Revolute1 (Floor.1,Ladder1)
~Commands

*Fix Part { Floor.1)

‘c.- [oor (Hloor 1)
P c‘.‘?.eat (Seat 1)

PrSeat (Seat2)

-

Laws

o
w

-
*

Speeds-Accelerations

e L Ladder (Ladder.1)
Ladder move, DOF=0

loints C%M Symmetry of Lego man1 (Symmetry of Product1.1.1)

C%N¢ Prismatic1 (Ladde] [ o e
1 Surface contact.1 (Seat.1,Floor.1)
*Commands b Offset 2 (Seat 1,Floor.1)
‘\FIX Part ( Floor 1 ) i Offset 5 (Seat 1,Floor.1)
= “Angles (Seat.1,Floor.1)

&

;)—
L

Lego man1 (Product1.1)

G
]

Law's Surface contact.7 (Seat 2,Floor.1)

Speeds-Accelerations 9 Offset 8 (Seat 2, Floor.1)

- *Angle.10 {Seat 2,Floor.1)

¥ Offset 11 (Seat 2 Floor.1)

" Coincidence 12 (Ladder1,Floor.1)

Surface contact.13 {Ladder.1,Floor1)

- Angle14 (Product1.1,Seat 2)

¥ Offset 15 (Product1 1,Seat 2)

b Offset 16 (Product 1,5eat.2)

i Offset 17 (Product1 1,5eat.2)
=1~ Fix18 (Floor.1)

" Coincidence 18 (Floor.1,Ladder.1)
¥ Offset 20 (Floor1,Ladder1)

" Coincidence 21 (Ladder.1,Floor1)

U Coincidence 22 (Ladder 1,Floor.1)

=S 4 ccembly features

et sty <Assemble & Joint>

# Floor1 / YZ Plane}
=8 product11)




Chair & ladder _ Draft
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Out Sourcing =4 : https://grabcad.com/library/sf-lego-man-1
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é@l R @ Theo Yansen's mechanism

|main body.1%Theo_YansenWCommands#Command.1.1#Angle | = )
|‘main body. 1%Theo_Yansen®KINTime™ *'main body.1%Theo_YansenWKINTime *45deg/1s/1s 45 deg/ S

Formula Editor : Forward#Commands#¥Command.1#¥Length ? X _

Main Body
B %2\ 2| 3
|ForwardWCommandsWCommand.1WLength = 2.5mm / S

|FowvardWKlNT|me *Forward®KINTime *Forward®KINTime *2.5mm/1s/1s/1s

-

§| %|@| 2 Propeller

|main body.1¥propeller#Commands¥Command.1.1#Angle | >
|‘main body.1¥propeller#KINTime™ *'main body.1#propeller#KINTime™ *120deg/1s/1s 120 deg / S
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Simulation
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Sightseeing Vehicle

-Theo Jansen!s mechnism-



https://youtu.be/61Uyy8Ki6wE




04

ohEa

A E 4,

O&A



Wmain body (main body 1)
"r‘a connection bar {connection bar.1)
"& connection frame (connection frame1)
-3 fixc frame (fix frame.1)

g ‘:‘ knee frame (knee frame1)

9% |eg frame (leg frame.1)

-}'_! link frame (link frame.1)
*pRring (ring.1)
‘-‘! link frame (link frame2)
\‘t‘z connection frame (connection frame2)
-‘;‘, knee frame (knee frame.2)
"c“ connection frame (connection frame3)
=% connection frame (connection framed)
'*‘p“ link frame {link frame3)
~‘r‘, link frame (link framed)
%" leg frame (leg frame2)
v*&f\.( frame (fix frame.2)
M | nee frame (knee frame 3)
-‘:‘ link frame (link frames)
""c“. link frame (link frame8)
>3 g frame (leg frame 3)
‘;‘ connection frame (connection frameS5)
‘c‘v connection frame (connection frames)

\‘g‘ ring (ring.2)

‘c‘ knee frame (knee framed)
-‘p‘, connection frame (connection frame.7)
* %™ onnection frame connection frame 3)
‘t‘u link frame {link frame.7)
k‘t‘ link frame {link frame.8)
or leg frame (leg framed)

nnection bar (connection bar.2)}

s ——

28 | nee frame (knee frames)
“-‘ﬁhnk frame (link frame9)
“-‘t‘.hnk frame (link frame 1)

-*;‘.leg frame (leg frame5)

\‘ﬁ connection frame (connection frame9)
228 onnection frame (connection frame 10)
‘-“c‘. knee frame (knee frame6)

"c‘- connection frame {connection frame.11)

-~

‘ﬁlmk frame (link frame11)

>33 fink frame (link frame12)

connection frame {connection frame.12)

‘*r‘.ieg frame (leg frame6)
%29 conndection eylinder (Part1.1)
*g‘. knee frame (knee frame.7)
‘%M connection frame (connection frame 13)
%4 onnection frame {connection frame.14)
‘:‘llog frame (leg frame7)
""Ehnk frame (link frame 13)
%8 |k frame (link frame14)
=M connection frame {connection frame 15)
- onnection frame {connection frame 16)
'*‘! knee frame (knee frame8)
“;‘-lmk frame (link frame15)
‘k‘:‘ link frame {link frame.16)

18 o9 frame (leg frame)

*35% conndection eylinder {Part1.2)
- propel_shaft {propel_shaft 1)
‘-“g‘ mech (mech1)
‘c‘ bearing (bearing 1)
‘;-‘ shaft (shaft.1)

YN Cross (cross)

of2i%

6

Rl

Mechanisms

\ oY

= 7 main body.1¥Theo_Yansen {Imported) DOF=0
=7 main body.1Wpropeller (Imported), DOF=0

; Forward DOF=0

=7 product6.1Wladder move (imported) DOF=0
%7 product6.1Wladder angle (Imported) DOF=0
Sequences

=Cimulation

971 2] part 2F 5712 mechanism



N Revolute 391 {link frame gknee framed)

fz._ Revoluted3 1 (leg framedlink frame8)

f—,. Revoluted4.1 (link frame leg framed)

f. RevolutedS.1 (connection framegleg framed)
.‘;,_ Revoluted61 (connection frame.12.connection frame11)
ﬁ.» Revoluted? 1 (knee framegconnection frame11)
52 Revolute481 (knee frameslink frame.12)

F,:.; Revolute491 (link frame. 11 knee frames)

5 Revolute 501 (link frame12)eg frame 6)

5:; RevoluteS51.1 (link frame.11,leg frame6)

‘:, Revolute521 {connection frame12leg frame6)
52 Revolute53.1 (knee framegfix frame2)

52 Revolute541 (connection frame Sknee frame5)
f:g Revolute 551 (knee frameS link frame.10)

52 Revolute56.1 (knee framesS, link framed)

= Revolute59.1 (connection frameS connection frame11)
fr,. RevoluteS7.1 (link frame.10leg frames5)

F.:, RevoluteS581 (link frameSleg frameS)

%= Revolute 601 {connection frame1Qlink frame 9)
%% Revolute 611 ffix frame 2 link frame )

52 Revolute52.1 (Part1.1,connection frame9)

& Rigid €01 (ring.2Part1.1)

52 Revolute 631 (connection frame 3 connection frame.10)
-‘.&_ Revolute64.1 {link frame3 leg frame2)

5 Revolute 651 (leg frame2link framed)

S:; Revolute 661 (connection frame4d leg frame2)
‘;: Revolute 671 (knee frame 8 connection frame15)
fc-,' Revolute 681 (link frame16knee frames)

fn; Revolute 691 (link frame.15 knee frame 8)
%F'e«oluie.’m flink frame.16leg frame.8)

f;; Revolute.71.1 (leg frameglink frame15)

p

-‘;;‘F'e.'duw 721 (connection fmrneu'\leg frame8)

s Revolute m harnﬂnnee harwe ‘11

ozl Revolute 741 |ronr'emon mrnemronnm.on r'arnev,l

7 Revolute 751 (Part1.2 connection frame.15)
pma’num 1.Part12)

:';-‘-’ Rigid.71.1 (ring.1,Part1.2)

<

= Revolute77.1 (Part1.2 connection frame.13)

5 Revolute 781 {knee frame.7 connection frame13)

5% Revolute79.1 {knee frame7 link frame 14)

%= Revolute.80.1 (knee frame.7,link frame 13)

%= Revolute81.1 fleg frame.7,link frame.14)

.‘;,.' Revolute82.1 (leg frame.7 link frame13)

S' Revolute83.1 {leg frame.7,connection frame.14)
5% Revolute.84.1 (link frame.14fix frame.1)

;; Rigid 81.1 (propel_shaft.1,ring.2)

EJ Rigid 821 (propel_shaft 1,Worm Wheel 1)

Commands

ix Part { fix framel )

peeds-Accelerations
main body.1Wpropeller (Imported) DOF=0

lpints

& Rigid11 (Part13shaft 1)
S:»' Revolute2.1 (shaft.1bearing.1)
i r-'ugad 1 (Part6.1,bearing.1)
Y% Cylindrical 41 [cross.1,shaft 1)
Cylindrical 5.1 (cross.1, shaft 2)
2 Cylindrical 61 (shaft 2,Part6.1)
Cylindrical 71 (Part6.1,shaft 4)
Cylindrical 8.1 {cross.2,shaft 4)
Cylindrical 9.1 {cros
Rigid.101 (shaft 3 Worm.1)
Cylindrical 111 (shaft 3 bearing 1)
Rigid.12.1 (shaft 2 shaft <)

> 280 2 JointE Ho{5Hx] o

= Revolute76.1 (connection frame. 14 connection frame.13)

<
>

5—4 Revolute1.1 (link frame leg frame1)
f:._ Revolute2 1 (knee frame1 link frame.1)
S Revolute 31 (knee frame 1.link frame.2)
¢ Revoluted4 1 (knee frame l connection frame.2)
2 RevoluteS.1 (connection frame1,leg frame.1)
Revolute6.1 (leg frame1 link frame.2)
: Revolute.7.1 (fix frame.1,ring.1)
: Revolute 8.1 {ring.1,connection frame.1)
: Revolute 91 (connection frame 2 connection frame1)
' Revolute 101 (fix frame link frame2)
= Revolute.11.1 {connection fram onnection frame4)
._.," Revolute.12.1 (connection frame4ring 1)
5 Revolute 131 (connection frame 3 knee frame2)
5 Revolute 141 (knee frame2,link frame3)
5 Revolute 15,1 (knee frame2link framed)
f::' Revolute 161 (fix frame 1 knee frame.2)
e’ Rigid 201 {connection bar 1 fix frame.1)
-4 Rigid 211 {connection bar.2fix frame.1)
EJ Rigid 221 {fix frame1 fix frame2)
:'J Rigid231 (ring2,ring.1)
f:-; Revolute.24.1 {connection frameS, connection frame6)
5 Revolute 251 {ring frame.2)
f-( Revolute 261 (ring 2, connection frame6)
5 Revolute 27.1 (connection frame5 knee frame3)
5= Revolute 281 (knee frame 3 link frame5)
:‘.:; Revolute 291 (knee frame3 link frames)
= Revolute 301 (fix frame2,link frame5)
Fé Revolute31.1 (leg frame3 link frame5)
fg:' Revolute 3 fleg frame3 link frame.6)
fz\;’ﬁ'evolut |'Ieg rrarne"-tonnemon frame6)

fc:fpe.'olul 3 |connc'tuon rum(- ! ronncmon namcw

98712] joint
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03 Assemble & W] ZFzZFo] Product2t Mechanisme] %] g] 24

Open - X

The files in the following list could not be found or contain the wrong information for the active document.

C:#UserswkisakWDesktopWCAD EIZ2ME 3 2| OHawAll mechanism#Shaft. CATPart }
’ Bl TSME : c| Okl
The creation of the joint is impossible C:#Users¥kisak#¥Desktop®CAD SE=H | 2H 3 #wAll mechanism#¥Bearing. CATPart

B borsuse the machaniem is over-constrained. Use the Desk command to relocate the correct files.
Close | Desk |

Information X

0 The mechanism has toc many commands.

-> Over Constraint, Too many commands, 3= A2 4| & B2 2771 231

o2 SN A57] Y3 2L AL of el WHESAL A E 945} =l Ao Wol ATt
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