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How can we make (almost) anything from
a string of information that specifies a
literal string of units, selected from a

small, discrete batch of primitives?



...the order of the units along the string

specify the overall structure...



Two dimensions... finding a path that

spans the entire figure...

(Saul Griffith — Ph.D. thesis, 2005)



How can we get from a description of an
object to the digital information needed

to to most efficiently fabricate the object?
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Figure 1b. A dog comprising square tiles without a Hamiltonian path. A
spanning tree is shown in red lines connecting the nodes (red dots) at the centroid of

each ‘pixel’.
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Figure Ic. The same dog where each pixel has been divided into 4 ‘sub-pixels’
enabling a Hamiltonian path or circuit one pixel wide around the perimeter of the

spanning tree. The yellow tile shows the construction by addition of new tiles.
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Automation of path finding.

Input: Binary image

Output: Code string
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0303030323230101030121210101010303012121232121212303030323210123230321212123



Three Dimensions.



Edge connected tetrahedra (Griffith, 2006)

- considering production means (Rabl, 2006)?






Vertex connected rhombic hexahedra
(eg., cubes)

- easler to fabricate (?)

- satisfies linear production constraint

- can be made from tetrahedra






Set of possible states (8).
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3 turning conditions for each state.
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Tiling In space, so that adjacent paths
can be combined, as In the two

dimensional system.









B

—

[

AlC C. 3l

cClAEd|C

SiEaElg

























14274172

































1424724121712714724214274717414212412717417214247427417127147272



Input: STL (stereolithography) data
Output: Code string












|4?E4EI4E4?E4EIE4IEI?121412?1T4l?lE?l4?E4El4E414E?41TlE?l?d-l?21424?242?2?12}'1Td-l?21424?242142?4?14?242142?4?1?41?121?12?14?242
142747147242 1424 74274171271 74171214121 7214274714124 12714742747 1472421424 7242124121 72142747 1474274171271 74171214121 72142474274
1721241271 747147424 72421424724 1217121 721241271741 7127147242 1424742747 147242124 1217214274 7147427471741 71271741721 2727424724214
2472412172124 127147427471 74171271741 7212721427471
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h42?41412?14142?4?14?424?42?41?212412?1T41?2124121412?14142?4?14?42?41?El241EI4EIE4EI4ET4?14?E4IEITIE?14?4E?4?14?4E?41?EIETEI
AR TATIATACATACTA I 727 27272721424 74274 1412714142747 147241214127 141424742741 7272727242724 2 14247427414 1271414274 14127141424724272
TE72721424724 1271 74142142741 712714 142472421424 724 127174171271 741421424 7242142741 71271 7417127141424 1427417121 712172124 12714742
TA717417121721241271414247242142472421424 7241271741 7127174171271 741 72742747174172124 127147424727 12714724214274142124121721427
47147424 724212421 242142747 147241217127 14742747 147242142472 72 1424 72727271271 74714724121 721424742741 72127121 7214274717417127174
172124121721424 74274172124 1271747174171 21 721427471741 7121 72142747147242124 127147424 7242124 1271474247424724212412714742472421¢2
421424724121 7121721427471 74171271741 72124 121721424742741 721241271 747174171217214274717417121721241271741712172142747174171217
21427471741721241271474247242124127147424724212412171271741712717417214247242142472421427471412412714742741727424742747174171
2l721427471 7417121 7214274714 7242124127 1474247242124 127147424 7242124 127141241271 74172124 1271414274141 2714142741712172727212412
T14742741412172142747141241217214247272724 1271414274 141271 7471474274714124121 72124127 14742747 14742741 712717471 747147241217214
247424742474 2741 721241271 7471741721424724 12172124 1271747147241217212412141217212412172124121 7214247241271 74714742747147427471
4742747147242 1427471472421427417121 7121 721272124121 7121721427471 74172124 1271474247242 124 1217121 721427471741727241217214274717
417214241241 271474247242124214274714742747147427417212412172124121 71271474274 714742747147424724272427272742474247242142741412
71741721241271741721424742414274142127272721427471472412142124127147427417127141424724121721427471741421427417127147427417127
1741721424142 7417127147242 7271217127 14724214274 7147242727 1271741 7274247242124 127147424 74247242124 1271474247242 142472412171217
127174172124121 721424742741 721241271 7471741721424 124 1214121 7214274714124 12714742741 727272124121 712172724121 721427471414274714
1241271 7417214247427414121712714724214274714 142741 727272724214 274714742747 147427417121 72142747 1472427424724 212421427471472412
1712714742747 1472421424724 12172124 127147427471 74717471741 71271474274142124214247241217212421241217214241241217212412714742747
14742741412172124121721427471474274714124121 72124127 14742747 147427417127 14724272727241217272412172124121721427471741721241214
2l4274714724121412714142747147241214121721427471741412172124 127147427471 74714724121 721241217272427427417212727427417212712171
2171271741 71217214247424 72421427471 741 7127174171271 74714724121712717417212412717417121421242142472421427417127174172142472421
A274171271 7417214247242 14274 171271741 721424724214 2741 71271741 7214247242 14274171271 7417214247242 142741 712717417214247242142741
T1271741721424724214274 171271 7417214247242 142741 71271 741721424 724214274 171271741 721424724214274171271741721424724214274171271
FTA417214247242142741 71271741 721424724214 2741 71271741 721424 7242142741 71271741 72142472421427417127174172142472421427417127174172
1424724214274 171271741721424724214274 171271741 721424 7242142741 71271741 7214247242142741712717417214247242142741712717417214247
24214274171 2717417214247242142741 71271741 721424724214 274171271741721424724214274171271741721424724214274171271741721424724214
274171271741 72142472421427417127174172142472421427417127174172142472421427417127174172142472421427417127174172142472421427417
1271741721424724 214274171271 741721424724 214274171271 7417214247242 14274 171271 741721424 7242142741 71271 741721424724 2142741712717
41721424 724214274171 2717417214247242142741712717417214247242142741 71271741 721424 7242142741 71271741721424724214274171271741721
4247242142741 7127174172142472421427417 1271741721424 7242142741 71271741 72142472421427417127174172142472421427417127174172142472
4214274171271 7417214247242142741712717417214247242142741 71271741 721424724214 2741712717417214247242142741712717417214247242142
FT4171271741721424724214274 171271741 721424724214274 171271741 721424 724214274171 271741721424724214274171271741721424724214274171
27174172142472421427417127174172142472421427417127174172142472421427417127174172142472421427417127174172142472421427417127174
1721424724214274 1712717417214 247242142741 71271741 721424 7242142741 71271741 721424724214274 17127174 17214247242142741 712717417214
247242142741 71271 741721424 7242142741 71271 741721424 724214274 171271 741721424 7242142741 71271 741721424 7242142741 71271 741721424724
214274171271 7417214247242 142741712717417214247242142741 71271741 7214247242142741 71271741 721424 72421427417127174172142472421427
4171271741 721424724214274171271741721424724214274 171271741 721424 7242142741 71271741 721424 7242142741712717417214247242142741712
T1741 7214247242 142741712717417214247242142741 71271741 72142472421427417 1271741721424 72421427417 1271741721424724214274171271741
TEl4247242142741712717417214247242142741712717417214247242142741 71271741 7214247242142741712717417214247242142741712717417214¢2
47242142741 71271741 7214247242142 74 171271741 721424 7242142741 71271741 721424724214274 171271741 721424724214274 171271 7417214247242
14274171271 741721424724214274 171271741 7214247242 14274171271 741 7214247242 14274171271 7417214247242 14274171271 741721424724214274
171271741721424724214274 171271741 721424 7242142741 71271741 721424 724214274171271741721424724214274 171271 741721424 7242142741 7127
17417214247242142741 71271741 7214247242142741 71271741 7214247242142741712717417214247242142741 71271741 7214247242142741712717417
21424 7242142741 71271741 721424724214 2741712717417214247242142741 71271741 721424 7242142741 71271741 721424724214274171271741721424
TR421427417127174172142472421427417127174172142472421427417127174172142472421427417127174172142472421427417127174172142472421
4274171271741 7214247242142741712717417214247242142741712717417214247242142741712717417214247242142741712717417214247242142741
1271741721424 724214274 171271 741721424724 214274171271 741721424 7242142741 71271741 721424724214274171271741721424724214274171271
T417214247242142741712717417214247242142741 71271741 721424 7242142741 71271 741721424 72421427417127174172142472421427417127174172
1424724214274 171271741721424724214274 171271 741721424 7242142741 71271741 7214247242142741712717417214247242142741712717417214247
24214274171 2717417214247242142741 71271741 7214247242142741712717417214247242142741 71271741 721424724214274171271741721424724214
274171271741 7214247242142741 71271741 72142472421427417127174172142472421427417127174172142472421427417127174172142472421427417
127174172142472421427417 1271741721424 7242142741 712717417214247242142741712717417214247242142741712717417214247242142741712717
417214247242 14274171271741721424724214274171271741721424724214274 171271741 721424 7242142741 71271741721424724214274171271741721
A2AT2A2142741 71271 741721424 72421427417 1271741721424 7242142741 71271 741721424 7242142741 71271 741721424 724214274 171271 74172142472
412142741 71271741 721424 7242142741 71271741 721424 7242142741 71271741 72
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FLFALFLEZTFIAFACTALAL ZLF2IACA T A LA TALFLIZF L FAT LA L CAZ LA AT AL EFLFALFLIEFIAFACFALAL 2L F I ZLF2ICA L 2L FLICA L ZLI FRLACA T AR LA CA FRAC LA A FEAC LA ZAF A LA CFALTFLEFLFALTL 25
LFdLFLEFLFALTFLEFLFATIATACTFATIAFACTAT IAFACTFATFIALCALZLF LA LTI CA L L FELCAC AT A C A AT A A AT A LA ATl EFLTFALFLEFLFALFLIEFLFALTFIEFLFALTFLIEFIATACFATIATAZFATI
AFAZFAFIAFACFALALZLF2 LA 2L F 2L 2L F2LI AL 2L F2LACAT A Z LA AT 2AC LA T A I A FEAZIACFALTFLIEFLFALTLIZFLIFALFL 2T L FALFL 2T L FAFLATACTFATF IAFACFATFIAFACFATFIAL ZALEZLF2L 2L 2L Fi
LZALZLF LA A AT AR I AT AR I A TF A LA AT L EFLFAL FLEFLFAL FLEFLFALFLIETFLFALTIEF LA TACTFATF IATACTFAT IATACFATIAFACFALLAL ZLFCZIZA L ZLIFELI AL ZLITFELIZA L ZLF2LACATEACLAZAT AL
ACATF A AT A A FAL FLEFLFALTFLIEFL AL LTI FALTFL T L FA T LA TACTFATF IATACFATIATACTFATIAL AL L FL 2L FLZLF e IACTAFLITFALTFLICFLIFALTLICTIATFEACIACATFEACLZA L EFLIFALFLIEFLIATFEACLIACATA
CAFZACIACTFATFLIATEAZ LI ZA L ZLFL 2L TFIZLF 2 IAZTFAFLITALTFZLI AL EF LA FACATFRAC IACTFATFIATZACI AL EL FLIZ A LA TEAC IACTALFLIETFIFALFLEFLFALTIZFLAFEAZLACA LA ZATFEACLAZAF AL EFLFLLTLEZT ]
FALFLEFLFALF A AT A FET L EF LTl T I AT A I FATF LA T A 2 L CA LA A F AL 2T L FA L F L EF LA FACFA T LA FACFA T LA FACTAT LA TFACTALF L 2L F2IACTATFLFALTIZLIFLIZLFEZLACFATFIFALTFLIZLFZLAZTATLA
FCACL AL EFLAFACATEAC I CAC LACTATIAF AL ELFLETFIATFACFAT LA AL EF L FALTFLEFLFALTFELCALELFCLACTFATFLATACATFECAC IACAFACTATLATACATEALETFLFALFELEALCLALELFLEFLFALFLIELFELEALETFL A
AZFATFLIATFEAE LA AT EAZ LA CTATF LA LA E T F LA TFA A F AL ETF L FAL T LA L EL FEFACTFA T LA F A I EFAL FL L F 2L EFEFAETA T LA T EA LA T FL 2L F L BA R WA A F A T T EF EF e EFEFEFEFEFEFEFEL AL EFLAFA
CAFRAC I AL EFLATFACAFACTATLIFALTIZTFLIFAIAZ AT A Z I AL 2L F LB L 2T LA FACTFAF IATFACFALTIEFLIFALTLIZF LA LACATF AR IACA T AL 2L F2 I 2L 2L TR I ZFATIAFACFATIFALTFIZFIFALAZLACATZAEL 24
LELFZLCALEFLIATACTFAT IATACFLLTLIZFLFALTFLIZF LA A F A A AT AL CLF LAl 2L T LA TFATIAFACTATLFALTIZFLFAIAZ IACAT A Z I CA L 2L FRLI AL ZFLATACTFAFIATFACFALTIZFLIFALTLIEZFLALAZA T A
LA F AL L F I A TFACA T EA LA A T A I A F e F e T T e F T eF A C AT A I AL L F LAl EF L FALFLEF L FAL F A A F A C LA A TFACTATFLIFALTF LI L FCIACFATLIFAL FCIEAL EFIATFACATCAZLI AL ETFIATFACA]
AZFLLFLZFLFALFIZTFIAL AL L F2 A CTAF LA TACAF A I ZATF AL 2L Fe L2 2L FLZF L FALTFLZFLATFCAZ IACZATEAZ LA CTATFLATFACTAFLFALTFLIZFLTFALAZ AT RACL 2L 2L F2L2A L EFLFLLFLEZTFLFALF LA F
A LA FACTFATFLATACTFALFLIETLFALTIZLF LAl EF LA TACTFATF LA LA L LT IACFAT LA FACAT A AT AL 2L FELI AL 2L FL 2T L FALFLIETFIAFCAC LA AT A LA ZFATIAFACFATLFALTFIZFLFALAZLACATEZACZL 24
LELF LAl EFLFALTFLET LI FALF LA AT A A A TFACTAT IAFACTFALFLEFLFALFIELF LI AL EFLIATACTATF AL AL L FLIACTFATIATFACATEAC IACAT AL L F 2L AL LTI EFLIFALFLIETIATFEACLIACATFEACIAZTAT LA
FAZFAFLFALTFLIEZFLIFALACZ IACAT AL AL L F LA BT L FALFLEZFLFALFLZFLFALTFZIZAL ZFLFALFLIZFLFALTIEFLFALTFIEFLIFALTFZLIACATZAC LACA T ZAC LA AT A LA ZAFACATZAC LAZATFEAZIAZAFACTATL A
AZFLLFLEZFLFALFLIZLFLI 2L F 2 LACFATIFALFLIZTFLIFALTF LA L LT IA AT AL Fe LA L EFLFATFLFALTFL 2L F 2 IACFAT AT A I CA L EF LA TACAFACATEAC L B L EF LA TACA T A LA L EFLAFACFATFLIFLLTIZTLFAL
FLEFLFALFELCAL CFLFAFLFALTFLETLFALAC LA CA T CACIACA T CAC IACATFEAC IACAT A IACATFEAC IACHATF AL LTI AL ELFELIACTFATFLIATACTFAFLFALTLIEFLFALFLIEFLFALFLIEFLFALFLIEFLFALFLEFLFALTLETL
AIAZAFEACIACA T A LA AT EAC LA AT A IA AT A I AT AL B L L FEL AL EF LA FACTFATFIAFAZTFALFLEZFLIFALFLETFLFALFLETFLFALTFIZFLFALTFLEZFLTFALFLIEZEFLTFALAZIACATFEAZIAZAFEAZLAZATZAZL A2
FAZIACAT AR LA T AL 2L T RI AL 2L T LA AT AR LA T2 L 2L T2 I AL 2L F P I T F L FALTF LI 2L FR A FAFIFAL FEF e TEF AL 2L T2 L 2L F LB L EF LA TACFATFLATACFAFIFLLFLIZLIFZLIACTFATFLFALTIEZLF 2
ACFAFLFALFLEL 7 A CFAT L FALFLI L FE LA TFATFLFAL L L FE LA TFATF L FAL T LI L FeEFEF 7T EFEF e AT A AT AL ELFLI L FELCALETFLIAFACTFATLIFALTFLIELFCLEA L EFLATFACTFATIATFEACLIEALELFCLAETF L]
LdFACATFEAC L AL ELF AT T LA TACTFATFLITALTFLEFLTFA LA C A F ALl L F LA L EF LA FACTFAT LA FACTFALFLETFIFALFL 2L F 2L AL ELF LA T A C A ETFALFIEFLFATIAFACTATIALCZALEZLFELCACLAZATEA
LEFLFALTFLIZFIATACFAT IATAZATF A IACAT AL 2L F LA L L F2IACFATFIAFACTATLFALTIZFLFAIAZIACATEAZ LI AL 2L F L 2L EF LA TACTFAFIATFACFALTFIZFLIFALTFLIZLF2LIEAL 2L F2LACZATFEAZLAZTALTFL T L]
AFLAFACTFATFLAL AL L F LA LA AT AL EF L FALFL T I FACTFAT LA FACAT A LA AT 2L 2L F 2Ll AL 2L F LA TATFLAFACTAFLITFALTFLIZTF L TFALAC LA TFRAC I B L 2L FRL A L EFLAFACFATFLATFACTALTIEZFLITFALF L
LI AL L F e IACA T A AT L FLEFLFATFIATACTFAT LA L AL LTI A A AT AL EF LA L FL T IATFACFAT LA TACTAT LA T AL CA L EF LA TFACA T A L CAL T LA FACATFEAC I CA L EF LA TACATCACI EA L ETF LA TACA T
A LZFeEFeFEFeF Tl A TEL I CAL L F eIl ZF LA TACFATFLITALTLI LT ZI AL T LAFACTFATFLIFALTFEZLZAL L FELACTATLIAFACAT A I EAL 2L FIACTFATFIATAZAFAZTFLLFIZFLFALTFLIZFLALZALEZLF2 L2481 A
AFELLEFLFALFLEF LA FACTFATIAFACAT A C LA AT AL 2L F I AL Bl F 2 AT T LA FACFATFLFALTF LI EFLFALAC A AT A I 2L EL F I 2T LA TFACTFATIAFACTALFIEFLTFALFLIZLIFZLIZALZLFZLAZATFEACLAZTLL 7L
EFLFATFLIATACTFAT IAL AL LTl A LA A F AL EF L FAL FLEF LA TACTA T LATA AT A A AT AL L F LBl L F LA CTFA T IAFACTAT I FALTF L EFLFALACIACATEA I AL 2L FL CALEFLATFACTATFLIATFACFLLTIEFL 7 A
LFLZLF LAl 2L FEIA AT A IACTALFLEFLIFATFIAFACTFATFIALEA L L F LA A A FEA L ETF L FALFLIETFLATACTA T LA TA AT A I AT AL EL FeLBAL EL FEUAEFATFIAFACFATIFALFLIETFLFALALZLFLIZLFEZLZALE]
LdFAZFATLIFALTFLIZLF LAl EF LA T FAFLITALF LI LTI AL 2T LA FACTFATF I FAL T I AL CL T LA TFATLAFACAT A I B L ZL Fe LA CFATFIATAZATFCAZ I AL 2L F 2 LACTFATFLAFACATEAZ I ZALZL F2 LA LAZATEAL 2T
FALACLIACTFALFLETLFALFCIACALACATEA L ETFLFALAC A CTFAL FLEFLFALTFELACA LA G T AL EF L FALFLIEF AT CACTFEF LI CFIAFCACTETF L ET LA TFEACTEAC IACTALTFLIEFLTFATFIAFACTFATFLATACATFECACLIELL ETLATFACA
LEZALZLF L AL L FeLACTFATIAFACTAT IAFACTALAL 2L F LI AL L FeIACTFATFLIATACFATF AL LTI AL EFIAFACTAT AL AL ZLF A CTFATF LA T A FOAC IACATACTFATF IATACFALTIEFLFALTFIZFLATAZTATLAG
AZFLLFLZFLIFALFLIZTFLIFALTFIEFLFALTIZFLIFALTLIZFLIFALFLIETF I FALAC LA AT EAC LA ZAF A A CATEAZ LA ZATEAZIACATEAZ LA CATEL L 2L F2I 2L 2L F2 LA TFRAC LA AT EAL 2L F2 L 2L 2L FL2FLATFEZAZ LA EF L]
LdFd 2 FATLFAL T L EFLFATIAFACTFATLFALFLIZF L FALTFLZFLFALTFIEFLIFALTFLIEFLIFALFLIZFIFALTFLIZTFLALACAT A LA AT RAC I B L ZF LA TAZATFCAZI AL EF LA FACATEAC I CALEFLATAZAFZACIZALZTLATAZAT 2
CLEALZLF LA IACATF A I AL L F LAl ETF LI FALF A A TFACTAT LA FACTFLLFLIEFLFALFLIEFLIFALICIZAL L FELACA L CAC LACATEAC A CTATFIATFACTFATFLIFALTFLIEFLITFALFELICALZLIALCLTFZLACATFELACLACATAC]
AFLAFACTFALFLIEFLIFALFLIZLIFELEFETAETFALF LAl LTI 2L F A FAFLITAL L L F LA CFATLFALFLIZLFELACTFAFLIFALTIZLFZIACTFATLITFALFLI L FEIACFATIATFEAZ I ZA L EFLATFACATOAZ L EA L EFLAFAZATELC |
CALZFLAFACATF A LAl EF AT AT AL AL 2L F L2 L F I FATF L FAL FL 2T L FA L FLZ L F e LA FATF L FALTF L 2L F 2 I EFATF L FALFLI 2L T LA TATIAF A I EA L T LA FACA T A Z I AL ZF LA FACATF A I ZA L EFLATAEA T
ACLZA LTI FAL FeIACATFACA T A C LA CTAT IATA AT A C A A TFACTA T IAFACTA L FLEFLFALFLIEFLFALFEL AL LT LA LI CAC IACA T A LA CTATF LA TACTATFIFALTFLICTFIFALF LA LI CLALZL FELACATFEACLACAT AL
FAFLAFACTFALFLZFIFALFLI LT L 2T T EFdLFeLl AL 2L FL 2L Fe I ZFAFLTFALFLI 2L F LA CFATFIFALTFLIZLFEIACTFAFLIFALTLIZLIFEIACFATIFALFLIZLIF2LACTATLATFCAZI ZA L EFLAFACATEAZ LI AL EFLAFAZATFZA:
LZALZF LA FACA T A I AL BT LA FACA T A I B L 2L FL 2L F 2 A FATF L FALTFLZFLFALT L L FIACFATFIFALFIZ LI F2LACTATLFALTIZI FE A CFATFLAT A I CA L ZFLAFACATECACIZA L EF LA TACATCACZIZA L ETLATFAZA G
CACLEA L EFLFALFCIACAFACHA T A A CTFA T LA TFACHA T CAC LA CAFACTFA T IATACTFAL FLEFLFALTFLEFLFALFELCALELFCLACHALCAC LA CATCACIACTFAT LA TFACTFATLIFALFLEFLFALFCLEALCLALELFELACATFEACLIAELTH
EFAFIAFACFALFLIETFLIFALFLELF L ETFETdETFAL T LAl ELF LI L FE I EFAT LTI FLELF LA TFATF L FALTFLEL F2IAEFAFLITFALTFLZLFEIACTFATITFALFLIEL FE LA CTATFIAFEAZ L ZAL T ILAFACATFEACZLI ZALEFLATAZATEA
LAl ZFIAFACA T AL AL T IAFACATEA LI AL 2L FL 2L T2 IACTFATLFALTFIZF L FALTFLZ LI F2UIACFAFLIFALFLIZLI T LACTFATIFALTLIZLF2IACTATFLIATEAZIZA L EFLAFACATZACZICAL ZFLAFAZATFE2AZLI AL 2714 TF A2
FAZ I AL EFLFAL F LA A TA AT A LA TFA T IATA A T AR LA AT FATF LA T EFAL FLEFLFALTFIZFLIFALTF I AL L FE LA L A IACAF AR LA CFAT LA TFACTFATLFALFLZFLFALTFZIZALZLAL ZL FE2ULACAF2AZ LA AT
ACFAFLATFAEFLLFLIEFLFALTFIZLF eI EFEFA T T LI AL LTI LT IACFATLFAL FL L F e IACTFATFLFALTFL L F eI CFATLIFALFLI LI FELACTATIFALTIZLF A ETFA T IAT AL AL ETF LA FACATFEACLI AL EFLATFACZALTC
AZLZALZFIAFACATEAC I ZA L ETLAFACAT AL AL 2L FL L F2 I T T L FALTLIZFLFALF LI L Fe A CFATFLIFALFLI LT IACTFATLIFALTIZLF2IACTAFIATEAZLI AL ZF LA FACA T AL 2L EFLATFAZAFZAZL AL 2T LA F A
AFEAZ LI AL T L FALTF LA CATACAF A LA FAT LA TACA T B B LA AT FATF LA T FALTFLZFLFALTFLIEFLIFALF LI AL L F2 A G L ZAC LA AT CAZ LA CTFATIAFACTATLFALTIZFLFALTFZIZALIZLA L ZLF2LACATF AL A 2
FACTFATF IATFACTFAL FLIEF L FALFL L el e EFd T LT LAl L FL 2L F LA CTFA T L FALF L L F LA TFATFLFALF L L F LA CTFAT I FAL L L F e LACTATLFALTFLI L F LA CTATFIATEAC I CALETFLATACATEACLIEA L EFLATACL]
CAZLZALZTFLIAFACATEAZ LI AL EFLATFACAT A I EA L LTI 2L F 2 IAETFATF L FALTFLIZFLIFALTFLI LI FEIACFATLIFALFIZLFELACTFATFLFALTLIZLIF O IAZFATIATEAC L AL EF LA TFAZATFEACLZA L EFLATFACATEAZL AL EF LA FH
CAFRAC LI AL EFLFAL T IACATACA T AR IACTFATIAFACA T A Z LA AT FATIAFACFALTFIEFLIFALFLIEFLIFALFR LA L LT IACL L CA R IACA T A Z LA CTATIAFACTATFIFALTIZFLIFALTFZIZALZIA L 2L F2LACATEAEL A
AFAEFAFIAFACTFAL FLEFLFALTFLEL FELEFEFACTALF L AL L FLELFE A CTFATF L FALTFLEL F A CFAFLIFALFLI L FELACTATLFALTFLELFCIACTFAFLFALTFLIEL FELACTFAFLATFEACLICALEFLATFACATFEAZLELLETIATFACA
FEAZLZALEF LA FACAT A I CAL EF LA TACAF AL AL L FL L F A FAFLFALF L EFLFAL FLZLFEIACTFATFLFALTFLELFEIACTFAFLITFALTLZL FEIAEFATIATFEACI EA L EFLATAZATFEACZLI ZA L EFLAFACATEAZLZALEFL A
AZAFRAC LA EFLIFAL T IACATACA T A LA TFA T IAFACA T A LA A FACFAT LA FACTFALF LI EFLIFLLFLIZFLIFALFZ I CLF 2 LA L CAC LA T A LA CTATF LA FAZTFATFIFALTFIZFLIFALFZLIZALZLA L ZLFELAZATELCL A
CAFLEFATFIAFAIEFLL T L EFLFALTFL 2L F Ll F Tl Tl F LBl 2L F L L F AT F L FALF L L F A B FATFLFAL FL 2L F LA TFATLFAL T I L F 2 IACTFAFLTALFIZL TR LA ZFATIAFRACLIZA L EFLATFAZAFAZLI AL 2T LATF A
AFEAC L AL EFIAFACATF A I EA Ll EF LA TFA AT AL AL L FL 2L FeIAEFATFLTFALFLEFLFAL FL LT LA CTFATFLFALTFLIZL FEIAEFATFLIFALTLI L FEIACTFATIATFCACI ZA L EF LA TFACATFCACLI AL EFLAFACATFELACLCALET LA
FAdFLTF A ZILI AL 2T L FALTF LA A TFARLI T A LA TFATIAFACA T A LA A TFACTFATIATFAZTFLLTILIZTFLFALFIZFLFALFZIALL 2L F2LAZA L ZARILIA AT A LA TATIATFAIZTFATLFLLFILIZTFLFALTFZIZALZLALZLF LA 24



What next?...



Use the code.



How can this do something more than

create solids?

- Open connections
- Re-Programmable Turning Properties

- In-unit Actuation






A modification of the strong-bonding
system that requires only 1 primitive (In
terms of arrangement of edge properties),
with four primitive ways that it can be

strung...



[
SN
.

— | A
.4
F oL 2
.
TV
Z W /
" v
) i 2
W——
/|
2




RPEN




Z AN NAN naZ Z A2

ZYn ZVZ nyYyZ wnyYw



The modified system also has enough
Information on each of the two sides of
the string, In order to create an exact
duplicate...



The system may also be modified to be

purely mechanical and printable from a
single substrate...






SLPL






CA with conservation of mass,

connections, and 1d order...
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