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Ernst Haeckel, Jellyfish  
from Art Forms in Nature  (1899) 

	



“Die	Pflanze	als	Erfinder”	(The	Plant	as	an	Inventor),	by	Raoul	Heinrich	
Francé,	Kosmos,	StuFgart,	1920.	It	is	a	popular-scienOfic	version	of	a	
more	heQy	volume		--		“Die	Technischen	Leistungen	der	Pflanzen”	(The	
Technical	Achievements	of	Plants),	Veit	&	Cie.,	Leipzig,	1919.	Raoul	Heinreich	Francé	(1874-1943)	

birth	name:	Rudolf	Heinrich	Franze	



Raoul	Francé,	Germs	of	Mind	in	Plants,	1905	[Das	Sinnesleben	der	Pflanzen]	
	



single-celled	organisms	interpreted	as	highly	efficient	turbines	



	
																	Ernst	Haeckel,	Acanthrometra,	from	Die	Radiolarien	(Berlin,	1862)	

	



Page	from	Merz	no.8/9	(April/June	1924)	edited	by	Kurt	SchwiFers	and	El	Lissitzky	Otled	
Nasci	

	



László	Moholy-Nagy	and	István	Sebök,	“KineOc-ConstrucOve	System:	Structure	
with	Movement	Track	for	Play	and	Conveyance,”	1922	

	



Vladimir	Tatlin,	MaqueFe	of	“The	Monument	to	the	Third	InternaOonal,”	1919	

	



		
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 	 	Friedrich	Schumann’s	tachistoscope	c.	1900	

		
	



Laszlo	Moholy-Nagy,	Light-
Space	Modulator,	1923-30	
	



	
Laszlo	Moholy-Nagy,	Light-Space	Modulator,	1923-30	
hFps://www.youtube.com/watch?v=QYNO3DLIZe0	
	



Lars	Spuybroek,	b.1959	RoFerdam	

NOX	
hFp://www.nox-art-architecture.com	
	

D-tower	(2001	-	2003),	located	in	DoeOnchem	(NL)	is	
an	interacOve	sculpture	and	building	by	NOX/Lars	
Spuybroek	and	Q.S.	Serafijn,	co-developed	with	V2_	
hFp://v2.nl/archive/works/d-tower	
	



LeQ-	Frei	OFo	[1925-2015]	German	architect-engineer;	right-InternaOonal	and	Universal	
ExposiOon	or	Expo	67,	1967,	Montreal,	Canada	
	
OFo	is	known	for	tensile	structures.	Think	here	of	the	roof	of	a	tent,	where	a	piece	of	fabric	hangs	between	two	points	in	
tension,	versus	a	cabin,	where	the	beams	are	in	compression	instead.	



Frei	OFo,	Hall	at	the	InternaOonal	Garden	ExhibiOon,	1963,	Hamburg,	Germany.		



Frei	OFo,	Entrance	Arch	at	the	Federal	Garden	ExhibiOon,	1957,	Cologne,	Germany	
	



Frei	OFo,	InternaOonal	and	Universal	ExposiOon	or	Expo	67,	1967,	Montreal,	
Canada	
	



Frei	OFo,	Aviary	in	the	
Munich	Zoo	at	Hellabrunn,	
1979-1980,	Munich	
(Hellabrunn),	Germany	



Richard	Buckminster	"Bucky"	Fuller	
[1895-1983]	
	
	
Tensegrity,	tensional	integrity	or	floa;ng	
compression,	is	a	structural	principle	
based	on	the	use	of	isolated	components	
in	compression	inside	a	net	of	conOnuous	
tension,	in	such	a	way	that	the	
compressed	members	(usually	bars	or	
struts)	do	not	touch	each	other	and	the	
prestressed	tensioned	members	(usually	
cables	or	tendons)	delineate	the	system	
spaOally.	The	term	tensegrity	was	coined	
by	Buckminster	Fuller	in	the	1960s	as	a	
portmanteau	of	"tensional	integrity".	



The	Three	Basic	Structural	Systems	in	Nature	with	Three,	Four	or	Five	Triangles	at	
Each	Vertex:	Tetrahedron,	Octahedron,	Icosahedron	





	 	 	 	 	 	
	DYMAXION	

	
DYnamic	--	MAXimum	-	
tensIONDYMAXION	
	
DYnamic	--	MAXimum	-	tensION	



Buckminster	Fuller,	4D	Tower:	Time	Interval	1	Meter,	1928	/	Comparison	of	Lighzul	Houses	and	
TradiOonal	Homes,	1928		



Buckminster	Fuller,	Dymaxion	
House/Dymaxion	Living	Machine,	
1927-1929	





	 	 	Buckminster	Fuller,	Dymaxion	Car,	1933	





Buckminster	Fuller,	Dymaxion	Bathroom,	1937	



Buckminster	Fuller,	Building	ConstrucOon	–	Dymaxion	Deployment	Unit,	United	States	
Patent	Office	no.	2,343,764,	filed	March	21,	1941,	serial	no.	384,509,	granted	March	7,	
1944	



	 	 	Buckminster	Fuller,	Wichita	House,	1944	







Buckminster	Fuller,	Geodesic	Dome,	1950	
(invented/Montreal	dome	being	built	at	
right)	



				Northland	Center,	Detroit,	Michigan,	1954	



	 	Accordion	Truss,	Northland	Center,	Detroit,	Michigan,	1954	



Frederick	John	Kiesler	[1890-1965]		

Frederick	Kiesler.	Endless	House.	
Project,	1950–60	
	
spirals,	infinity,	and	eternity	









Frederick	Kiesler,	City	in	Space,	
Paris	,	1925	

Frederick	Kiesler,	Space	House,	1933		



Ludwig	Mies	van	der	Rohe	
[1886-1969]	



Mies	van	der	Rohe,	Model	for	a	Glass	
Skyscraper,	1922	



Mies	van	der	Rohe,	with	Philip	
Johnson	(interiors),	Seagram	Building	
New	York,	1958	
	



G:	Material	zur	elementaren	Gestaltung/	G:	Material	for	Elementary	Form		(1923)	



Mies	van	der	Rohe,	
Project	for	a	Brick	
Country	House,	
1923	



Mies	van	der	Rohe,	German	Pavilion,		World	ExhibiOon,	Barcelona,	
1929	











beinahe	nichts	–	almost	nothing	
	





Barcelona	Chair	







Horizontal	Column	SecOon	



Ludwig	Mies	van	der	Rohe,	Neue	Na;onalgalerie	(New	NaOonal	Gallery),	1968	







Hendrik	Petrus	Berlage	[1856-1934]	
Berlage	chair	inspired	by	
EgypOan	Chairs,	1904	
	



Berlage	chair	inspired	by	EgypOan	Chairs,	
1904	



Three-legged	chair	designed	by	Berlag,e,	c.	1900	



Hendrik	Petrus	Berlage,	Stock	Exchange,	at	Amsterdam,	The	Netherlands,	1897	to	1909	



Designed	according	to	a	superimposed	
grid	based	on	the	EgypOan	triangle*	
	
…the	pleasing	effect	of	simple	
numerical	raOos	has	been	appreciated	
in	all	epochs.	Once	again	a	model	can	
be	found	in	nature,	for	it	is	known	that	
not	only	the	proporOons	of	the	human	
body	but	also	those	of	various	animals	
can	be	expressed	in	simple	numbers.	
The	Stock	Exchange	building	in	
Amsterdam…	is	enOrely	proporOoned	
aQer	the	EgypOan	triangle.	It	consists	of	
a	system	of	built-up	pyramids	with	the	
raOo	of	8:	5	and	can	therefore	be	
compared	with	a	group	of	natural	
crystals.		
--	Berlage	in	FoundaOons	and	
Developments		
	

Piet	Zwart	and	Hendrik	Petrus	Berlage,	
Breakfast	Service,	for	Leerdam	Glassworks	
Pressed	glass	1923–1924	
	

*EgypOan	triangle:	The	3–4–5	
triangle,	fundamental	to	
architecture	and	surveying	
because	it	enables	a	right	angle	to	
be	constructed;	right	triangle	
where	the	sides	are	in	the	raOo	of	
the	integers	3:4:5	

	







The	Exchange	building	had	three	great	halls	housing	the	Commodity,	Grain	and	Stock	
Markets,	each	of	them	surrounded	by	smaller	offices	and	service	areas.	Above	the	main	
entrance	is	the	conference	room	of	the	Chamber	of	Commerce.	The	most	striking	of	the	halls	
is	the	CommodiOes	Market,	67	feet	wide,	with	a	gable	roof	of	glass	and	iron	supported	by	
conspicuous,	brightly	colored	parabolic	iron	beams.	The	long	walls	are	turned	into	openwork	
screens	by	the	broad	arcades	of	the	ground	floor	and	the	two	galleries	above.	The	stone	
capitals	are	remarkable:	their	faces	lie	flush	with	the	brick	walls	above	them,	both	units	
merging	in	their	common	structural	funcOon.	
—from	P.	Singelenberg,	G	Schwartz,	translator.	H.P.	Berlage:	Art	and	Architecture	in	the	
Netherlands.	p10-12.	






