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Form follows 

what function?

+H� VJG� FGXGNQROGPV� QH� OKNKVCT[� ƓIJVGT�
planes were only to follow the objective 
QH�ETGCVKPI�VJG�HCUVGUV�CPF�OQUV�GHƓEKGPV�
machines of their kind, while under the 
RTGUUWTG�QH�VKIJV�EQUV�DGPGƓV�ECNEWNCVKQPU��
one must subsequently wonder about 
CP[�CGUVJGVKE�RQYGT� KPJGTGPV� VQ� VJG�ƓP�
ished products. One can speculate about 
whether a visual impact is deliberately 
induced or merely a spandrel, the result 
QH�OKNKVCT[� CPF� GPIKPGGTKPI� PGEGUUKVKGU��
+P�DQVJ�ECUGU��VJG�XKUWCN�FGUKIP�QH�OQFGTP�
warplanes emphasizes the fascination, 
VJCV�OCP[�RGQRNG�HGGN�HQT�VJGO��6JG�(����
.KIJVPKPI�++�KU�FGUKIPGF�VQ�DG�VJG�YQTNFũU�
most superior combat aircraft, created for 
ever more FGOCPFKPI�CVVCEM�CPF�FGHGPEG�
missions of the United States Air Force, 
Marine Corps and Navy.1

The aesthetics�QH�VJG�(����.KIJVPKPI�++�
CTG�TGNGXCPV�PQV�QPN[�DGECWUG�KVU�FGUKIP�
inevitably expresses UQOGVJKPI to both 
a maker of military decisions and to a 
VJTGCVGPGF� VCTIGV� QP� ITQWPF�NGXGN�� DWV�
CNUQ�DGECWUG�VJG�(����CU�C�OGIC�RTQLGEV�
is closely interwoven with international 
business, politics and the public sphere.2 
As carriers of action and spectacle, mod�

1  Lockheed Martin Corporation, The Multi-variant, Multirole 5th 
Generation Fighter (2019), https://www.f35.com/about, access: 
April 10, 2019, 13:05am.

2  The Economist, Dancing on the grave of the F-22. The 
Economist (July 22, 2009), https://www.economist.com/democ-
racy-in-america/2009/07/22/dancing-on-the-grave-of-the-f-22, 
access: November 28, 2018, 03:45pm.

GTP� ƓIJVGT� RNCPGU� TGIWNCTN[� CRRGCT� KP�
mainstream blockbusters from Top Gun 
to Transformers, which is why the U.S. 
#KT�(QTEG�GXGP�TWPU�KVU�QYP�QHƓEG�KP�.QU�
#PIGNGU��VQ�CTTCPIG�CPF�UWDUKFK\G�EQTTG�
URQPFKPI� *QNN[YQQF� RTQFWEVKQPU�� For 
ƓNO�OCMGTU� CPF� RTQFWEGTU� VQ� VCR� KPVQ�
VJKU� RQVGPVKCN� QH� ƓPCPEKCN� UWRRQTV� CPF�
TGCN�GHHGEVU�� TGUWNVKPI�CWFKQ�XKUWCN�RTQF�
ucts of course have to serve the “best in�
VGTGUV�QH�RWDNKE�WPFGTUVCPFKPI�QH�VJG�7�5��
#TOGF�(QTEGUŭ��VJGKT�TGETWKVKPI�RTQITCOU��
and U.S. policy.4 Critical productions are 
GZENWFGF��UVGGRGPKPI�C�RQVGPVKCN�UNQRG�KP�
visual quality and reach between voices 
QH�VJG�2GPVCIQP�CPF�KVU�QRRQUKVKQP��

+P� TGCN� EQPƔKEV� UEGPCTKQU� OQTGQXGT��
the aesthetics of operated war equip�
ment do have measurable impact on de�
EKUKQP�OCMKPI� QH� DQVJ� ETGY� CPF� RKNQVU�� 
#PF�GXGP�CU�C�UVTCVGI[��CP[�CGUVJGVKE�GH�
HGEVU�QH� VJG�(����YQWNF�PQV� UVCPF�CNQPG�
KP� VJG�OKNKVCT[� TGCNO��9CT�RCKPVKPIU� HQT�
intimidation are element of many cul�
tures,6 uniforms are used to create a 
shared sense of identity,7� ECOQWƔCIGU�
VQ�EQXGT�WR�VTQQRU��CTVKƓEKCN�HQTEGU�VQ�HQQN�

�� �%MV�*SVGI�)RXIVXEMRQIRX�0MEMWSR�3ƾGI��&VIEOMRK�FEVVMIVW�WMRGI�
1947 (2019), https://www.airforcehollywood.af.mil/, access: April 
���������������TQ��%R�SƾGMEP�8[MXXIV�EGGSYRX�XS�XLI�*����0MKLXRMRK�
II can be found via https://twitter.com/thef35.

4  Jim Gregory, The development of Hollywood’s relationship 
[MXL�XLI�QMPMXEV]��%�KYMHI�JSV�ƼPQQEOIVW�ERH�QMPMXEV]�IRXIVXEMRQIRX�
PMEMWSR�SƾGIVW (University of Southern California, 2008).

�� �)VMO�,IHPYRH�ERH�.SWITL�7SIXIVW��6IƽIGXMSRW�SR�7[IHMWL�
Peacekeepers’ Self-image and Dilemmas of Peacekeeping. Interna-
XMSREP�4IEGIOIITMRK 17/3 (2010), pp. 408–14.

6  Jimmy Nelson, Before They Pass Away (Kempen 2013).

7  Sean Real, Razzle Dazzle (2012), https://99percentinvisible.
org/episode/episode-65-razzle-dazzle/, access: April 10, 2019, 
01:30pm .
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opponents8� CPF� VJG� UQWPF� FGUKIP� QH� C�
FKXG�DQODGTũU�,GTKEJQ�VTWORGV�VQ�VGTTKH[�
GCTVJDQWPF� VCTIGVU�9 All these are mili�
tary practices, whose modus of operation 
is primarily in the realm of aesthetics. 
#P�CIITCXCVKQP�QH�VJKU�CGUVJGVKE�VJKPMKPI 
is infamously illustrated by the strate�
I[�QH�7�5�� HQTEGU�CV�VJG�DGIKPPKPI�QH�VJG�
����� KPXCUKQP� QH� +TCS�� YJKEJ� YCU� VKVNGF�
D[�QHƓEKCNU�CU Shock and Awe, and was 
presented by domestic media, mostly as 
such.10�+P�3CVCT�������75�)GPGTCN�6QOO[�

8  Katie Mingle, Show of Force (2015), https://99percentinvisible.
org/episode/show-of-force/, access: April 10, 2019, 01:30pm.

9  Johann Althaus, Technikgeschichte: Stukas waren Hitlers 
mächtigste Waffe im Blitzkrieg. Welt (June 25, 2015), https://www.
welt.de/geschichte/zweiter-weltkrieg/article143021882/Stukas-
waren-Hitlers-maechtigste-Waffe-im-Blitzkrieg.html, access: April 
10, 2019, 01:45pm; Laurenz Demps and Carl-Ludwig Paeschke, 
Flughafen Tempelhof. Die Geschichte einer Legende, Laurenz 
(IQTW��'EVP�0YH[MK�4EIWGLOI�(Berlin1998).

10� �1MXGLIPP�,SFFW��6IƽIGXMSRW�SR�XLI�VIEPMX]�SJ�XLI�-VEU�[EVW��XLI�
demise of Baudrillard’s search for truth? The Australian Sociological 
Association (Newcastle 2007); Brian Whitaker, Flags in the Dust. 
The Guardian (March 24, 2003), http://www.theguardian.com/
world/2003/mar/24/worlddispatch.iraq, access: March 15, 2021, 
05:30pm.

Franks has to say:
8LMW�[MPP�FI�E�GEQTEMKR�YRPMOI�ER]�SXLIV�MR�LMW-
XSV]��%�GEQTEMKR�GLEVEGXIVM^IH�F]�WLSGO��F]�WYV-
TVMWI��F]�ƽI\MFMPMX]��F]�XLI�IQTPS]QIRX�SJ�TVIGMWI�
munitions on a scale never before seen, and by 
the application of overwhelming force.11

6JQWIJ� VJG� EKXKNKCP� ECUWCNVKGU� QH� VJG�
+TCS�YCT�GZRQUG��VJCV�UCKF�DQODKPI�ECO�
RCKIP�EQWNF�PGKVJGT�JQNF�VJG�RTQOKUG�QH�
RTGEKUKQP� PQT� FGVGTTGPEG�� NGCXKPI� OKNK�
VCT[�IQCNU�WPENGCT�12

Meanwhile, the very idea of spectac�
ular�YCTHCTG� HQT�OKNKVCT[� WUG� KU� PQVJKPI�
new: Already in World War I, Lieutenant 
Colonel (Durch��� $TWEJOȨNNGT� KU� MPQYP�
to have deployed artillery on the Western 
Front, in which a precise hit on the ene�
my was deemed less important to victo�

11  8LI�3\JSVH�(MGXMSREV]�SJ�4LVEWI�ERH�*EFPI, 2nd ed. (Oxford 
2005), http://www.oxfordreference.com/view/10.1093/oi/authori-
ty.20110803100502693, access: April 10, 01:30pm.

12  IBC and Oxford Research Group, IBC Press Release 12 (2005), 
https://www.iraqbodycount.org/analysis/reference/press-releas-
es/12/, access: March 15, 2021, 5:50pm; Whitaker, Flags in the 
Dust.

*MK�����0SGOLIIH�1EVXMR�*����0MKLXRMRK�--�MR�ƽMKLX�*EPGSR�4LSXSKVETL]��0SGOLIIH�1EVXMR�*�����FYMPX�������������LXXTW���ƽMG�OV�T��NF8G%<��
access: March 17, 2021, 10:45pm.
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T[�� VJCP�C�UJGGT� KPVKOKFCVKPI�PWODGT�QH�
shells.��

It is a similar intimidation, mixed with 
UWRRQUGF� UWRGTKQTKV[� CPF� VGEJPQNQIKECN�
RTQITGUUKXGPGUU��VJCV�OCMG�VJG�(����.KIJV�
PKPI�++�CP�KPVTKIWKPI�QDLGEV�HQT�KPXGUVKIC�
VKQP��9JCV� TQNG�FQ�FGUKIP�CPF�CGUVJGVKEU�
RNC[�KP�VJG�RGTEGRVKQP�QH�C�UVCVG�QH�VJG�CTV�
ƓIJVGT� LGV�CPF�KVU�WUCIG�QP�OKNKVCT[�OKU�
UKQPU!� &QGU� JKIJ�VGEJ� KORN[� RTGEKUKQP!�
Does slick imply just? 

%WTTGPVN[� VJG� 75�#OGTKECP� UVGCNVJ�
RNCPG� KU� DGKPI� PGIQVKCVGF� KP� RWDNKE� FKU�
course between breakdown jet and won�
der weapon.14� (QT� VJG� JKIJ�VGEJ� CGU�
VJGVKEU� QH� VJG� (���� CNUQ� EQOOWPKECVG�
C� YGNN�HQWPFGF� OKUVTWUV� CU� VQ� YJGVJGT�
HWPEVKQPU� WPFGT� KVU� INQUU[� UWTHCEG�YQTM�
CU�KVU�FGUKIP�RTQOKUGU��NCWPEJ�RTQDNGOU��
little space for armament and unclear 
RTQFWEVKQP� EQUVU� CTG� ECWUKPI� EWUVQOGTU�
to cancel orders.�� Added to this, is the 
QPIQKPI�TGRNCEGOGPV�D[�FTQPGU�CPF�GXGP�
VJG�TGRNCEGOGPV�D[�QNF�HCUJKQPGF�RTQRGN�
ler machines, which are deemed much 
OQTG� EQUV�GHHGEVKXG� VQ�WUG� CICKPUV� VGEJ�
PQNQIKECNN[�KPHGTKQT�GPGOKGU�16

13  Michael Sontheimer, Der Krieg im Reich: Wir hauen ein Loch 
hinein. Der Spiegel (1/2004), https://magazin.spiegel.de/EpubDeliv-
ery/spiegel/pdf/30300038, access: April 10, 2019, 01:30pm.

14  Valerie Insinna, Inside America’s Dysfunctional Trillion-Dollar 
Fighter-Jet Program. 8LI�2I[�=SVO�8MQIW (August 21, 2019), 
LXXTW���[[[�R]XMQIW�GSQ������������QEKE^MRI�J���NSMRX�WXVMOI�
ƼKLXIV�TVSKVEQ�LXQP��EGGIWW��1EVGL����������������TQ�

15� �+IVRSX�/VEQTIV��*�����7YTIVNIX�SHIV�XIYIVWXIV�4ERRIRZS-
gel der Geschichte? Stern (July 14, 2016), https://www.stern.
HI�HMKMXEP�XIGLRMO�J�����WYTIVNIX�SHIV�XIYIVWXIV�TERRIRZS-
gel-der-geschichte--6949624.html#mg-0_1554633677398, access: 
April 10, 2019, 01:45pm.

16  The Economist, Air power on the cheap. The Economist (Sep-
tember 20, 2010), https://www.economist.com/technology-quarter-

The country currently depends on an ever-de-
GVIEWMRK� RYQFIV� SJ� I\XVIQIP]� GETEFPI� FYX�
I]I�[EXIVMRKP]� I\TIRWMZI� QYPXM�QMWWMSR� TPEX-
JSVQW�[LMGL�� MJ� PSWX�EX� XLI�SYXWIX�SJ�E�GSRƽMGX��
would be impossible to replace. A single F-35 
EMVGVEJX� GER� GSWX� [IPP� SZIV� ����Q�� ER� EXXEGO�
submarine $2.7bn and a Ford-class carrier with 
all its aircraft approaching $20bn.17

Nevertheless the cost and mixed opin�
KQPU��VJGUG�OQFGTP�ƓIJVGT�RNCPGU�HWNƓN�C�
HWPEVKQP��YKVJKP� VJG� VGEJPQNQIKECN� CTOU�
race of international parties, they serve 
CU� C� RTQFWEV� QH� UGEWTKV[� FGUKIP� 
Sich�
GTJGKVUFGUKIP��� 6JCV� NCDGN� IQGU� DCEM� VQ�
(TKGFTKEJ�XQP�$QTTKGU��YJQ�FKUVKPIWKUJGU�
between the extent, to which any mani�
HGUVCVKQP�QH�UGEWTKV[�FGUKIP�UWEJ�CU� VJG�
(���� KU� ETGCVKPI� NKDGTVKGU� 
entwerfen��
YJKNG�EQPUVTCKPKPI�QVJGTU�
unterwerfen��

Not only everyday objects of daily use are the re-
sult of design processes, but also weapons and 
surveillance technology. They are also subjugat-
ing when they are used for an enabling goal.18

#�UWDLWICVKPI�FGUKIP� ŬEQPƓTOU�GZKUV�
KPI�TGNCVKQPU�QH�FQOKPCVKQP�CPF�RQYGT�D[�
OCPKHGUVKPI�VJGO�DQVJ�HWPEVKQPCNN[�CPF�
aesthetically.” 19

6JG�HQNNQYKPI�VGZV�GZCOKPGU�VJKU�CGU�
VJGVKE� OCPKHGUVCVKQP� QH� VJG� (���� .KIJV�
PKPI�++�KP�VGTOU�QH�KPFWUVT[�FGUKIP�RTKP�
EKRNGU��FGRKEVKPI�YJ[�OQFGTP�ƓIJVGT�LGVU�

ly/2010/09/20/air-power-on-the-cheap, access: April 10, 2019, 01:45pm.

17  The Economist, Getting to grips with military robotics. The 
Economist (January 25, 2018), https://www.economist.com/
special-report/2018/01/25/getting-to-grips-with-military-robotics, 
access: April 10, 2019, 01:45pm.

18  Friedrich von Borries, Weltentwerfen: Eine politische Designthe-
orie, 2nd ed. (Berlin 2017), p. 87.

19  Ibid., p. 21.

WALTER / AESTHETICS OF HIGH-TECH INTIMIDATION



INTERFACE CRITIQUE JOURNAL – VOL. 3 – 2021

9

look the way they do. A special emphasis 
NKGU�QP�VJG�SWCNKVKGU�QH�JKIJ�VGEJ�UWTHCE�
GU��CU�KV�KU�QHVGP�CODKIWQWU��YJCV�C�JKIJ�
tech product actually does, how it works, 
YJCV�KV�TGRTGUGPVU�CPF�OQUV�KPVGTGUVKPI�
ly, what it excludes from its representa�
VKXG� ECRCDKNKVKGU�� 5KPEG� KV� KU�PQV� VJG�ƓTUV�
VKOG�� VJCV� ƓIJVGT� RNCPGU� CTG� UWDLGEV� VQ�
FGUKIP� CPF� CGUVJGVKEU�� VJG� KVCNKCP�Aero�
pittura� 
VJCV�KU�NKPMGF�VQ�/WUUQNKPKũU�HCU�
EKUV�TGIKOG�KP�9QTNF�9CT�++��YKNN�DG�XKUKVGF�
for comparison. It is then concluded, how 
VJG� 7�5�� #TOGF� (QTEGU� OC[� FQ� DGPGƓV�
HTQO�CP[�URGEKƓE�JKIJ�VGEJ�KORTGUUKQPU��
VJCV�VJG�(����.KIJVPKPI�++�OKIJV�GXQMG�

From tech  

to product:  

Deconstructing 

the F-35’s  

aesthetics

(QT�GEQPQOKE�TGCUQPU�VJG�(����GZKUVU�KP�
VJTGG� XGT[� UKOKNCT� DWV� UNKIJVN[� FKHHGTGPV�
XGTUKQPU��GCEJ�QRVKOK\GF�HQT�VJGKT�WUCIG�
in the Marines, U.S. Air Force and Navy. 
6JG� OQUV� EQOOQP� (���#� KU� WUGF� HQT�
analysis in here and serves as a proxy for 
the complete series.20

Where does form come from? First 
QH� CNN�� LGVU�OWUV� Ɣ[�� +P� VJG� ECUG� QH�YCT�

20  Lockheed Martin Corporation, Three Variants, Common Capa-
bility (2019), https://www.f35.com/about/variants, access: April 10, 
2019, 04:45pm.

RNCPGU�� VJG[� OWUV� Ɣ[� TGCNN[� HCUV�� 6JG�
(���ũU�RTQOKPGPV�FGNVC�YKPI�UJCRG�NGCFU�
VQ� C� URGEKCN� HQTO�QH� CKTƔQY�� VJCV� KU� CDNG�
VQ� RTQXKFG� C� JKIJ� NKHV� CPF� UVCDKNKV[�� VJCV�
KU�RCTVKEWNCTN[�UWKVGF� VQ�UWRGT�UQPKE�CKT�
craft, and leaves more room for fuel and 
armament.21 In visual theory, the use of 
VJQUG�FGNVC�HQTOU�JCU�C�NQPI�VTCFKVKQP�CU�
an expression of masculinity, threat or 
CEVKXKV[�� 6TKCPINGU� CTG� UGGP� CU� YCTPKPI��
directional or even protective.22�6JG�(����
OQFGNU�#�CPF�$�HQTO�C�XGT[�EQORCEV�CPF�
therefore clear of these deltas with a rela�
VKXGN[�UOCNN�YKPI�URCP�QH�CDQWV���O��6JKU�
compactness is necessary because the 
(����/QFGN�$�OWUV�ƓV� KPVQ�GZKUVKPI�CO�
phibious attack ships of the U.S. Navy.�� 

Many further form factors trace back 
to FGUKIP� HQT� UVGCNVJ: The invisibility in 
front of radar is achieved by the fact, that 
KPEQOKPI� TC[U� HTQO� UGCTEJ� FGXKEGU� CTG�
PQV�TGƔGEVGF�DCEM�VQ�VJG�UGPFGT��DWV�CTG�
KPUVGCF�TGƔGEVGF�CYC[�QT�CDUQTDGF�D[�VJG�
surface.24 To reduce radar cross section, 
VJG�(����WUGU�RNCPCT�UWTHCEGU�YKVJ�UJCTR�

21� �)�K��'LVMWXMER�&VIMXWEQXIV��(IPXEƽʳKIP�%IVSH]REQMO��8IGLRMW-
GLI�9RMZIVWMXʞX�1ʳRGLIR��LXXT���[[[�EIV�Q[�XYQ�HI�ƼPIEHQMR�
XYQ[EIV�[[[�THJ�PILVI�4VEOXMOYQ�EIVSƽYK^IYK�:IVWYGLC���THJ��
access: April 10, 02:30pm; Greg Dimitriadis, Fighter Aircraft Design. 
LIÈGE universitè (2018), http://www.ltas-cm3.ulg.ac.be/AERO0023-
1/ConceptionAeroFighter.pdf, access: March 17, 2021, 04:10pm.

22  E.g. Daniela Sternad, Gestaltungsgrundlagen (2019), http://
[[[�KVEƼ\IVMR�GSQ�FMPHIV�+IWXEPXYRKWKIWIX^I�THJ��EGGIWW��%TVMP�
10, 2019, 02:30pm.

23� �)VMG�7��6]FIVK��8LI�-RƽYIRGI�SJ�7LMT�'SRƼKYVEXMSR�SR�XLI�
Design of the Joint Strike Fighter. Naval Surface Warfare Center 
Dahlgren Division (2002), https://apps.dtic.mil/dtic/tr/fulltext/u2/
a399988.pdf, access: April 10, 2019, 02:30pm. 

24  Markus Baecker, Passivradar raubt Stealth-Jets die Tarnkappe. 
Der Spiegel (September 14, 2012), http://www.spiegel.de/
[MWWIRWGLEJX�XIGLRMO�TEWWMZVEHEV�RMQQX�WXIEPXL�NIXW�HMI�XEVR-
kappe-a-855711.html, access: April 10, 2019, 02:30pm.
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GFIGU���� 4QWPFKPIU� CTG� OQUVN[� CXQKFGF��
YJKEJ�OCTMU�C�UVTQPI�FGUKIP�FKHHGTGPVKC�
VKQP�VQ�VJG�EKXKN�CXKCVKQP�KPFWUVT[�
(KIWTG�
����5VGCNVJ�TGSWKTGOGPVU�VJGTGHQTG�ETGCVG�
C� UJCTR�� RQN[IQPCN� NQQM��YJKNG� VJKU�FQGU�
not necessarily mean, that aerodynamic 
features are lost. Possible directions of 
TCFCT� TGƔGEVKQP� CTG� HWTVJGT� OKPKOK\GF�
D[�YKPI�CPF�DQF[�GFIGU�HQNNQYKPI�RCTCN�
NGN�NKPGU�CPF�CPINGU�26�6JKU�JKIJ�RCTCNNGN�
KUO�KP�VJG�(����VJGP�GPUWTGU�XKUWCN�QTFGT�
and is usually considered a token of IQQF�
FGUKIP.

25  Brett S. Haisty, Affordable Stealth. Lockheed Martin Aero-
REYXMGW��������LXXT���[[[�J��ƼKLXIV�GSQ�%JJSVHEFPI7XIEPXL�THJ��
access: April 10, 2019, 02:30pm .

26  Haisty, Affordable Stealth.

6JG�TGUWNVKPI�UJCTR�CPF�RQN[IQPCN�NCP�
IWCIG� ECP� DG� CUUGUUGF� YKVJ� %JCPFTC�27 
YJQ�JCU� KPXGUVKICVGF� KPƔWGPEG�QH� HQTO�
and shape on emotional affect for prod�
uct development. In particular, affects of 
dynamism and intimidation can be at�
VTKDWVGF�VQ�C�UJCTR�GFIGF�RQN[IQPCN�NQQM�
with convex structural transitions, a de�
UKIP�VJCV�KU�ENQUG�VQ�VJG�(���ũU�UJCRG��

[P]olygons are the clear choice both for large as 
[IPP�EW�WLEVT�ƼPPIXW�� XLSYKL�WLEVT�ƼPPIX�LEW�ER�
IHKI� ?���A�7LEVT�ƼPPIX�TSP]KSRW�[MXL�ƽEX�GSRZI\�
surfaces generate a dynamic character supple-
mented by an element of intimidation. 
#�RCTVKEWNCTN[�JKIJ�KPVKOKFCVKQP�GHHGEV�

27  Sushil Chandra,�%IWXLIXMGW��5YERXMƼGEXMSR�ERH�(IGSRWXVYGXMSR��
A Case Study in Motorcycles (Singapore 2018).
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Fig  2: Civil business airliner Hawker 850XP with rounded body and soft edges. Eugene Butler, Hawker Beechcraft 850XP (2011), https://
IR�[MOMTIHME�SVK�[MOM�*MPI�,E[OIVC&IIGLGVEJXC���<4�C4VMZEXIC.4��������NTK��EGGIWW��1EVGL����������������TQ��
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KU� CEJKGXGF� YKVJ� JKIJ� F[PCOKEU� CPF� C�
simple, uniform shape.28 This uniformity 
is created by a clear silhouette, since the 
(���ũU�CTOCOGPV�KP�VJG�HQTO�QH�DQODU�QT�
missiles must be stored in the interior of 
VJG�RNCPG��KP�QTFGT�VQ�MGGR�VJG�TGƔGEVKPI�
surfaces further as small as possible.29 
6JG� UKORNG� HQTO� TGUWNVKPI�JGTG�YKVJQWV�
any visually disruptive weapon systems, 
additionally facilitates the Gestalt dis�
VKPEVKQP�DGVYGGP�C�ƓIWTG�CPF�ITQWPF��KP�
ETGCUKPI� UCKF�pleasantness, with which 
VJG�(����KU�XKUWCNN[�RTQEGUUGF���

/QFGTP�ƓIJVGT�LGVU�CTG�WUWCNN[�EQCVGF�

28  Ibid., p. 176.

29  John Hemmerdinger, Lockheed Martin’s F-35A Joint Strike 
*MKLXIV�LEW�GSRHYGXIH�MXW�ƼVWX�PMZI�ƼVI�XIWX��Flight Global (2013), 
LXXTW���[[[�ƽMKLXKPSFEP�GSQ�RI[W�EVXMGPIW�J���F�PEYRGLIW�EMV�XS�
air-missile-in-test-392434/, access: April 10, 2019, 02:40pm.

30  Sternad, Gestaltungsgrundlagen.

KP� ITG[�� CU� VJKU� EQNQWT� ECOQWƔCIGU� CP[�
CKTETCHV�RCTVKEWNCTN[�YGNN�CICKPUV�VJG�UM[�
KP� KVU� XCTKQWU� NKIJVKPI� OQQFU�� 5WTRTKU�
KPIN[��C�YCTO�RKPM�CNUQ�OCMGU� HQT�IQQF�
ECOQWƔCIG��*QYGXGT�NGIGPF�JCU�KV��VJCV�
VJKU� GPEQWPVGTGF� VJG� UVTQPI� QRRQUKVKQP�
of many male U.S. Air Force personnel.�� 
5KORNG�ITG[�OGCPYJKNG�KU�C�XCNKF�FGUKIP�
QRVKQP�� DGECWUG� XKUWCN� KFGPVKƓECVKQP�
VJTQWIJ�VJG�G[G�QH�C�RKNQV�DGECOG�WPKO�
portant in modern aerial warfare, while 
DGKPI�ETWEKCN�KP�EQPƔKEVU�QH�VJG�RCUV��6Q�
FC[�� DQVJ� EQNQWT� CPF� ƔCI� CTG� PQ� NQPIGT�
relevant for the distinction between 
friend and foe.�� While visual identity 

31  Alan Radecki, Real Men Don’t Fly Pink Airplanes (2012), http://
vintageairphotos.blogspot.com/2012_01_01_archive.html, access: 
April 10, 2019, 05:00pm.

32  Kris Osborn, The Stealth F-35 Uses a “Threat Library” To Wage 
War. The National Interest (October 23, 2018), https://nationalinter-
est.org/blog/buzz/stealth-f-35-uses-threat-library-wage-war-heres-

*MK�����4EVEPPIP�PMRIW�MR�XLI�*����JSV�VIEWSRW�SJ�WXIEPXL��XS�QMRMQM^I�TSWWMFPI�HMVIGXMSRW�SJ�VIƽIGXMSR��
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fades, Chandra further concludes that 
VJG�CRRNKGF�VQPGU�QH�ITG[�CTG�F[PCOK\KPI�
in effect, while blacks are most likely to 
DG�VJTGCVGPKPI��� 

It should also be mentioned that the 
(���� KU� C� U[OOGVTKECN� CKTETCHV�� 6JKU�
FQGU�PQV�JCXG�VQ�DG�VJG�ECUG��CU�VJG�NKIJV�
DQODGT�$NQJO���8QUU�$8�����QH������GZ�
GORNCTKN[� UJQYU� 
(KIWTG� ���� 5[OOGVT[�
is relevant in all forms of art and is of 
course considered one of the founda�
VKQPU� QH� XKUWCN� JCTOQP[�� *WOCP� UGPUK�
tivity to symmetry is well researched: 
Especially adults can process symmet�
rical stimuli more quickly, accurately 
CPF�UWUVCKPCDN[��5Q�JGTG��VQQ��VJG�RNCPGũU�
FGUKIP�JCU�CP�GHHGEV�QP�VJG�UKORNKEKV[�QH�
EQIPKVKXG�RTQEGUUKPI�� +P�QVJGT�YQTFU�� KVU�
outer shape does not constitute to optical 
disturbance.�� 

what-means-34132, access: April 10, 2019, 02:45pm.

33  Chandra, %IWXLIXMGW��5YERXMƼGEXMSR�ERH�(IGSRWXVYGXMSR, p. 139.

34  Yi Huang et al, The aesthetic preference for symmetry dissoci-
ates from early-emerging attention to symmetry. 7GMIRXMƼG�6ITSVXW�
8/1 (2018).

+H� QPG� EQPVKPWGU� VQ� NQQM� CV� VJG� (����
.KIJVPKPI�++�VJTQWIJ�VJG�G[GU�QH�ETGCVKXG�
practice, composition particularly stands 
out: Composition describes the distribu�
tion of elements on a surface and the 
relationship of those elements to each 
other. Three tools used in practice are 
VJG� IQNFGP� TCVKQ���� KVU� UKORNKƓECVKQP� KP�
the rule of thirds���CPF�6UEJKEJQNFũU�IQNF�
en canon.��

6JG�IQNFGP�TCVKQ�FGUETKDGU�VJG�UWRRQU�
edly natural and beautiful ratio of 1:1.618. It 
UGTXGF�FGUKIPGTU�QH�CPVKSWKV[�� VJG�TGPCKU�
UCPEG�CPF�OQFGTP�VKOGU�CU�C�ITKF�VQ�ETGCVG�
especially harmonious compositions.��

The rule of thirds is applied in such a 
way, that focus points are located at the 
KPVGTUGEVKQPU�QH�ITKF�NKPGU��VJCV�FKXKFG�VJG�
KOCIG�GSWCNN[�KPVQ�PKPG�CTGCU���

.CUVN[�� 6UEJKEJQNFũU� IQNFGP� ECPQP� FG�
scribes a harmonic distribution derived 
HTQO�VJG�IQNFGP�TCVKQ��YJKEJ�YCU�FGXGN�
oped for print.40 Focus points are aimed 
VQ� DG� NQECVGF� CV� KPVGTUGEVKPI� NKPGU� CPF�
EQPVGPV� UJQWNF� UKV� KP� VJG� FGUKIPCVGF�
black frames.

#NVJQWIJ�PQ�UVCVGOGPV�CDQWV�C�FGNKD�
GTCVG�FGUKIP�RTQEGUU�ECP�DG�OCFG��C�URG�
EKƓE�CGUVJGVKE�KORTGUUKQP�KU�WPFGTNKPGF��

35� �+EV]�&��1IMWRIV�ERH�6EJEIP�%YVENS��8LI�+SPHIR�6EXMS��8LI�
Divine Beauty of Mathematics (New York 2018).

36  E.g. Garry Reynolds, Zen oder die Kunst der Präsentation: mit 
einfachen Ideen gestalten und präsentieren (London 2008), p. 151.

37  E.g. Richard Hendel, 3R�&SSO�(IWMKR (New Haven 1998), p. 34.

38� �1IMWRIV�ERH�6EJEIP�%YVENS��8LI�+SPHIR�6EXMS��8LI�(MZMRI�&IEYX]�
of Mathematics.

39  Reynolds, Zen oder die Kunst der Präsentation: mit einfachen 
Ideen gestalten und präsentieren.

40  Hendel, 3R�&SSO�(IWMKR�

WALTER / AESTHETICS OF HIGH-TECH INTIMIDATION

Fig. 4: The asymmetric bomber Blohm & Voss BV 141 in 1942. 
Bundesarchiv, Blohm & Voss BV 14. (2020), https://de.wikipedia.
org/wiki/Blohm_%26_Voss_BV_141#/media/Datei:Bundesar-
GLMZC&MPHC����&������C%YJOP	'�	%�VYRKWƽYK^IYKC&PSLQC�C
:S	'�	�*C&:C����NTK��EGGIWW��1EVGL����������������TQ�



INTERFACE CRITIQUE JOURNAL – VOL. 3 – 2021

13

6JG� (���� KU� C� JCTOQPKQWUN[� EQORQUGF�
product with inherent visual balance. A 
clear silhouette, symmetry and mono�
EJTQOG�ECOQWƔCIG� HCXQT�RTQEGUUKPI�QH�
UVKOWNK�CPF�UKORNKH[� VJG� TGUWNVKPI� HQTO��
5VTCKIJV� NKPGU� CPF� XKUWCN� QTFGT� KPFKECVG�
RTQHGUUKQPCNKUO� CPF�OCMG� VJG� (���� CR�
RGCT�ENGCT��YJKNG�VJG�UVTQPI�FGNVC�UKNJQW�
GVVG� CPF� UJCTR�GFIGF� RQN[IQP[� FGRKEV�
characteristics of dynamism, intimida�
tion and also masculinity.41

Notice, that this very basic analysis 
FQGU�PQV�[GV�KPENWFG�CP[�PQVKQPU�QH�JKIJ�
VGEJ��YJKEJ�YG�YKNN�CFF�KP�VJG�HQNNQYKPI�
RCTCITCRJU�

 

41  Chandra, %IWXLIXMGW��5YERXMƼGEXMSR�ERH�(IGSRWXVYGXMSR.

Beyond the  

surfaces of 

high-tech

From the invention of the wheel, to 
DTQP\G� UYQTFU�� UVGCO� GPIKPGU�� EGNN�
phones and autonomous automobiles, 
GCEJ�GTC�JCU�KVU�QYP�HQTO�QH�JKIJ�VGEJ�
PQNQI[��9KVJ�VJG�KPVTQFWEVKQP�QH�GNGEVTQP�
ics and microelectronics into machines, 
however, an aesthetic moment arises 
KP�YJKEJ� VJG� HWPEVKQPKPI� RTKPEKRNG� QH� C�
machine can disappear under its sur�
face.42� (QTO� VJGP�PQ� NQPIGT�necessarily 
JCU�VQ�HQNNQY�HWPEVKQP��5WTHCEG�NCPIWCIG�

42  Barry Brummet, 6LIXSVMG�SJ�QEGLMRI�EIWXLIXMGW (Westport 
1999).

Fig. 5: The height of F-35’s wings compared to the height of the aircraft, the dimensions of the cockpit compared to the fuselage and wing-
WTER�VIPEXMZI�XS�NIX�IRKMRI�JEPP�[MXLMR�XLI�KVMH�SJ�XLI�golden ratio.
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QH�JKIJ�VGEJ�RTQFWEVU�KU�KPETGCUKPIN[�KP�
dependent from mechanical constraints 
CPF�FGUKIPGTU�CTG�UWRRQUGFN[�OQTG�HTGG�
to choose, which information said sur�
faces should embody – with it however 
EQOGU� VJG� VCUM� QH� GZRTGUUKPI��YJCV� VJG�
JKIJ�VGEJ� RTQFWEV� KU� CEVWCNN[� supposed 
to do.

/CEJKPGU� QH� VJG� OGEJ�VGEJ� GTC� EQP�
XG[� DQVJ� VJGKT� WPFGTN[KPI� RQYGT� CPF�
HWPEVKQPCN�RTKPEKRNG� VJTQWIJ�RGTEGRVKDNG�
processes of combustion, oscillation and 
CNUQ� VJTQWIJ� UJGGT� PQKUG�� YJKEJ� VTCPU�
NCVG�VQ�VJG�QWVUKFG�QH�VJGKT�OCEJKPG�EQTG��
YJKNG�VJG�QRRQUKVG�VGPFGPE[�QH�JKIJ�VGEJ�
is to create a world of more minimalis�
VKE�� UOCNNGT� CPF� QTFGTN[� UJCRGU�� *KIJ�
VGEJ� CPF� GNGEVTQ�VGEJ� GPCDNG� FGXKEGU� VQ�
work in quiet and without vibration. The 
very principle of operation becomes less 
intrusive and the form of force develop�

OGPV� KU�TGPFGTGF�KPVQ�VJG�DCEMITQWPF��� 
Operations do not necessarily reveal 
themselves to human senses and a visu�
alization via the tools of experts is need�
ed. In the case of automobiles, the con�
ƔKEV� DGVYGGP� JKIJ�VGEJ� CPF�OGEJ�VGEJ�
aesthetics is very sharp, because the lat�
ter has established itself on the automo�
bile market for years: Authentic machine 
UQWPF�JCU�DGEQOG�C�UVTQPI�GOQVKQPCN�CT�
IWOGPV�HQT�UCNGU�CPF�OCTMGVKPI�44 Thus, 
JKIJ�VGEJ�ECTU�YKVJ�GNGEVTKE�OQVQTU�JCXG�
VQ� CTVKƓEKCNN[� ETGCVG� VJGKT� UQWPFUECRG��
that is, they have to HCMG�OGEJ�VGEJ, for 
DQVJ� TGCUQPU� QH� FTKXKPI� RNGCUWTG� CPF�
road security. A selection of the accen�
VWCVGF�JKIJ�VGEJPQNQI[�VCMGU�RNCEG��CPF�
YKVJ�KV�C�FGUKIPGF�UGNGEVKQP�QH�CHHGEV�

43  Ibid., p. 57.

44  Werner Pluta, Klang erweckt Emotion. Golem (2018), https://
www.golem.de/news/sounddesign-wie-vertont-man-ein-ger-
aeuschloses-auto-1802-132809-3.html, access: April 10, 2019, 
02:55pm.
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*MK�����8LI�JYWIPEKI��[LMGL�ƼPPW�XLI�QMHHPI�XLMVH�SJ�XLI�[MRKWTER��ƼXW�RIEXP]�MRXS�XLI�grid of of thirds. In the horizontal section, heights of wings 
EW�[IPP�EW�RSWI�JYPƼP�XLMW�GSQTSWMXMSREP�KYMHIPMRI��
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5KPEG� VJG� UWTHCEGU� QH� JKIJ�VGEJ� OC�
chines are less dependent on their ac�
VWCN�HWPEVKQP��VJG[�ECP�DG�FGUKIPGF�VQ�DG�
GKVJGT� EQPEGCNKPI� QT� RGTOGCDNG� VQ� VJGKT�
QRGTCVKPI� RTKPEKRNG�� 6JG� UKIPKƓECPV� KP�
ner life of modern cars and airplanes is a 
software that can be updated or replaced 
even in crucial aspects, without these 
EJCPIGU� GXGT� DGKPI� XKUKDNG� QP� VJG� QWV�
side. The software itself runs on boards 
that are undifferentiated to the layman. 
4GOCKPKPI� RJ[UKECN� interfaces, such as 
air resistance or a bumpy road, are still 
PQVKEGCDNG�CU�VJG�TQWIJ�CURGEVU�QH�OGEJ�
tech aesthetics, but they are dampened 
KP�RGTEGRVKQP�D[�VJG�WUG�QH�SWKGVKPI�VGEJ�
PQNQI[�� GNGEVTKE� OQVQTU� CPF� QRVKOK\GF�
aerodynamics. The modern car as the 
modern plane both hide parts of their 

uncomfortable physical environments 
HTQO�VJG�WUGT��YJKNG�VJG�EQOHQTV�ICKPGF�
in this way creates possibilities for re�
ception of new information in virtual in�
terfaces.

+H� QPG�YCPVU� VQ� RNCEG� VJG� (���� .KIJV�
PKPI� ++� KP� DGVYGGP� VJGUG� RQNGU� QH� JKIJ�
VGEJ�CPF�OGEJ�VGEJ�CGUVJGVKEU��FKHHGTGPV�
aspects can be found: Physical interfaces 
VQ�VJG�GPXKTQPOGPV�CPF�VJWU�TGOCKPKPI�
OGEJ�VGEJ� CGUVJGVKEU� CTKUG� FWTKPI� VJG�
KORTGUUKXG�VCMG�QHH��KP�YJKEJ�D[�EQODWU�
tion the aircraft develops a propulsion 
and force, that easily exceeds the physi�
cal power of man. The interplay between 
thrust and movement is understood. It is 
OGEJCPKECN��*QYGXGT�� VJG� HCEV� VJCV� VJKU�
OQXGOGPV�GPFU�KP�VJG�XGT[�VCMG�QHH�QH�CP�
QDLGEV�VJCV�YGKIJU�WR�VQ����VQPU��� is what 
DGIKPU� VQ� VTCPUEGPF� CP[� KPVWKVKXG� EQO�
RTGJGPUKDKNKV[�QH�OGEJ�VGEJ�CGUVJGVKEU�ť�
an effect that certainly constitutes to the 
HCUEKPCVKQP�QH�Ɣ[KPI�

#NVJQWIJ� VJG� RKNQV� KU� UGCVGF� TKIJV�
CDQXG� C� PQKU[�� JGCX[�FWV[� LGV� GPIKPG��
JG� RGTEGKXGU� JKU� UWTTQWPFKPIU� OCKPN[�
VJTQWIJ� C� UVCVG�QH�VJG�CTV� CWIOGPVGF�
reality headset, that provides features 
from active noise reduction, to visual tar�
IGVKPI��YGCRQP�EWGKPI��PKIJV�XKUKQP��IGP�
GTCN�ƔKIJV�KPHQTOCVKQP�CPF�GXGP�C�XKTVW�
CN� XKGY� VJTQWIJ� VJG�ƔQQT�QH� VJG�CKTETCHV�
itself.46 The mechanical relationships of 

45� �6S]EP�%YWXVEPMER�%MV�*SVGI��*���%�WTIGMƼGEXMSRW��������LXXTW���
[[[�EMVJSVGI�KSZ�EY�XIGLRSPSK]�J���E�WTIGMƼGEXMSRW��EGGIWW��%TVMP�
10, 2019, 03:00pm.

46  Collins Aerospace, F-35 Gen III Helmet Mounted Display 
System (HMDS) (2019), https://www.rockwellcollins.com/Prod-
ucts-and-Services/Defense/Avionics/Displays-and-Controls/
Helmet-Mounted-Displays/F-35-Gen-III-Helmet-Mounted-Display-

Fig. 7: A supposedly harmonious design of the F-35 Lightning 
II can also be seen in Tschichold‘s golden canon: Wing edges 
XIVQMREXI�TIVJIGXP]�[MXL�XLI�ƽSSV�SJ�XLI�GSRXIRXƅW�JVEQI��FPEGO��
8LI�GSGOTMX�XIVQMREXIW�[MXL�XLI�YTTIV�IHKI��8LI�NIX�IRKMRI�MXWIPJ�
separates the aircraft neatly into „readable“ halves with the spine in 
place, strongly highlighting the delta shape.
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the environment, especially noise, are 
FGUKIPGF� QWV� QH� RGTEGRVKQP� KP� HCXQWT� QH�
UVTCVGIKE� KPHQTOCVKQP�� 5QHVYCTG� CPF� KP�
terface are what become elementary to 
function, but not to physical form. Arma�
ment disappears for reasons of stealth 
CPF�KU�UGNGEVGF�KPUKFG�QH�VJG�(���ũU�DQF[��
9KVJ�VJKU��VJG�(����JKVU�VJG�XGT[�RQKPV�QH�
JKIJ�VGEJ� RTQFWEVU� KFGPVKƓGF� D[� $TWO�
OGV�� YJKEJ� CTG� EQXGTKPI� DQVJ� RWTRQUG�
and function behind layers of surfaces.

The hierarchization of surfaces in 
JKIJ�VGEJ� OCEJKPGU� ECP� JCXG� VJG� VGP�
dency to stop� C� XKGYGTũU� IC\G� CV� VJG�
outermost of the presented surfaces. 
(QT� VJKU� TGCUQP��JKIJ�VGEJ�RTQFWEVU� ECP�
seem to be of easier use, but at the same 
time be less approachable in their oper�
CVKPI� RTKPEKRNGU�� VJCP� OGEJ�VGEJ� RTQF�
ucts are.47�&KTM�$CGEMGT�ƓPFU�VJG�YQTFU�

8LI�XIVQ�FPEGO�FS\�VITPEGIW�XLI�XIVQ�WYFWXERGI�
ERH� EPPS[W� XS� FVEGOIX�[LEX� GER� FI� TVIWYQIH��
but need not be understood.48

Generally, products offer their users a 
RWTRQUG��#�IQQF�FGUKIP�VJGP�WUGU�CHHQT�
dances to make certain intended uses 
and receptions more likely than others. 
&QPCNF� 0QTOCPũU� EQPUKFGTCVKQPU� QH� JW�
OCP�EGPVGTGF� RTQFWEV� FGUKIP� KORN[��
9JGTG� OGEJ�VGEJ� DGEQOGU� JKIJ�VGEJ��
YJGTG�RTQFWEVU�CTG�PQ�NQPIGT��GZRNCKPKPI�
VJGOUGNXGU��VJG[�PGGF�C�FGUKIP�VJCV�FQGU�
it for them – they evolve for the need of 
CP�KPVGTHCEG��*WOCP�CHHGEV� KP�JKIJ�VGEJ�
product development therefore is a tar�

System.aspx, access: April 10, 2019, 03:00pm.

47  Barry Brummet, 6LIXSVMG�SJ�QEGLMRI�EIWXLIXMGW, p. 57.

48  Dirk Baecker, ����SHIV�(MI�0ʳGOI��HMI�HIV�6IGLRIV�PʞWWX (Leipzig 
2018), p. 182.

IGVGF�CPF�PGEGUUCT[�RTQEGUU��VQ�UKORNKH[�
EQIPKVKQP�YJGTG�CRRTQRTKCVG��(QT�VJKU��KP�
formation is selected onto or underneath 
UCKF�UWTHCEGU��FGUKIPGF�HQT�C�UKORNG�IQCN�
QH� WUGT� RGTEGRVKQP�� Ŭ=*?GTG� KU� RQVGPVKCN�
FCPIGT��VJGTG�KU�RQVGPVKCN�EQOHQTV��6JKU�KU�
nice, that bad.”49

*KIJ�VGEJ�CGUVJGVKEU�CEEQTFKPI�VQ�$TWO�
met���YQWNF�VJWU�DG�CDNG�VQ�UVQR�EQIPKVKXG�
RTQEGUUKPI�QH�CP�QDLGEV�CV�VJG�QWVGTOQUV�QH�
VJG�RTGUGPVGF�NC[GTU��D[�IKXKPI�CHHQTFCPEGU�
that do not correspond to neither principle 
nor purpose. An aesthetic distance to an 
QDLGEVũU� HWPEVKQP� KU� GUVCDNKUJGF�� 9JCV� KU�
VJGTGHQTG� RQVGPVKCNN[� JKFKPI� DGPGCVJ� NC[�
GTU�QH�JKIJ�VGEJ�KP�VJG�(����KU�VJG�HCEV��VJCV�
it is indeed a violent machine of war and a 
very real threat to human lives – all while 
KVU�FGUKIP�VTKGU�VQ�UGNN�KV�CU�CP�instrument. 
A mechanical plane of war�FKUIWKUKPI�CU�
C�JKIJ�VGEJ�ƓIJVGT�LGV��6JG�(���ũU�KPKVKCNN[�
GNCDQTCVGF� UWTHCEG� NCPIWCIG� UWIIGUV�� KP�
addition to dynamism and professional�
KUO��C�VJTGCVGPKPI�PCVWTG�YJQUG�FKTGEVKQP�
QH� HQTEG� KU� TGPFGTGF� WPTGEQIPK\CDNG�� (QT�
VJG�ƔGGVKPI�QDUGTXGT��YJQ�KU�PQV�C�RQVGP�
VKCN�VCTIGV��VJG�(����ECP�VJWU�QPN[�TGRTGUGPV�
C� RQYGTHWN� VGUVKOQP[� VQ� VGEJPQNQI[� VJCV�
UGGOU�VQ�DG�FKTGEVGF�CICKPUV�PQDQF[�CPF�
GXGT[QPG�GNUG��6JKU�JKIJ�PQP�FKTGEVKQPCN�
ity is further underlined by the minimal 
ƔCIIKPI��FKURCUUKQPCVG�EQNQWTKPI�� VJG� KO�
RCTVKCN�ITG[��VJG�NCEM�QH�XKUKDNG�YGCRQP�U[U�
tems and the visual uniformity of modern 
ƓIJVGT�RNCPGU�QP�CP�KPVGTPCVKQPCN�NGXGN�

49  Donald A. Norman, Emotion and design: Attractive things work 
better. Interactions Magazine ix �������LXXTW���NRH�SVK�IQS-
tion_design_attractive_things_work_better/, access: April 10, 2019, 
03:05pm.

50  Barry Brummet, 6LIXSVMG�SJ�QEGLMRI�EIWXLIXMGW�
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Abstraction  

and a change  

of perspective

The disappearance of said function un�
der surface can also be found in Italian 
(WVWTKUO� CTQWPF� ����� KP� VJG� HQTO� QH�
Aeropittura,�� illustrated for example by 
VJG� EKPGOCVKE� RCKPVKPIU� QH� 6WNNKQ� %TCNK��
While mostly colourful and aesthetically 
impressive, both the artist and his work 

51  Estorick Collection, Futurist Skies: Italian Aeropainting. 
Estorick Collection of modern italian art (2015), https://www.es-
torickcollection.com/exhibitions/futurist-skies-italian-aeropainting, 
access: March 15, 2021, 06:30pm.

are however closely linked to the ideas 
DGJKPF�CPF�VJG�RTQOQVKQP�QH�/WUUQNKPKũU�
HCUEKUV�TGIKOG�KP�+VCN[��� 

+P�JKU�RCKPVKPIU��6WNNKQ�%TCNK�VTKGU�VQ�EQP�
XG[�VJG�DTGCVJ�VCMKPI�JGKIJVU��URGGF�CPF�
GZEKVGOGPV� QH�OKNKVCT[� ƔKIJV� CPF� 
QHVGP��
CGTKCN�FQIƓIJV��VJTQWIJ�VJG�CDUVTCEVKQP�QH�
URGGF�CPF�EQPƔKEV�� KP�C�IGQOGVTKE�XKUWCN�
NCPIWCIG��+P�VJG�PQVKQP�QH�HWVWTKUO��JG�RTQ�
ENCKOU�RTQITGUU�VJTQWIJ�JKIJ�OGEJCPK\C�
VKQP��EQPUKFGTKPI�VJG�CKTRNCPG�ŬVJG�JKIJGUV�
COQPI� VJG� OCEJKPGU�� VJCV� TGCNK\GU� VJG�
myth of Icarus, the eternal dream of man�

52  Laura Cumming, Tullio Crali: A Futurist Life Review – a Head-on 
Revelation. The Guardian (January 12, 2020), http://www.theguard-
MER�GSQ�EVXERHHIWMKR������NER����XYPPMS�GVEPM�E�JYXYVMWX�PMJI�IW-
torick-collection-review, access: March 15, 2021, 06:30pm.

*MK�����2SV[E]ƅW�ƼVWX�*����PMKLXRMRK�--�MR�3GXSFIV�������WZEVWHITEVXIQIRXIX��/EW^]R^OM��0SGOLIIH�1EVXMR��8IWXƽ]KMRK�EZ�J�VWXI�RSVWOI�*�����
�������LXXTW���[[[�ƽMGOV�GSQ�TLSXSW�JSVWZEVWHITEVXIQIRXIX���������������EGGIWW��1EVGL����������������TQ�
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kind”.���*KU�YQTM�+PEWPGCPFQUK�PGNNũCDKVCVQ�

(KIWTG����EQPXG[U�VQ�VJG�XKGYGT�VJKU�MKPF�
QH� GEUVCVKE� F[PCOKUO�� VCMKPI� VJG� NKVGTCN�
perspective of said WDGT�machine.

6JG� RCKPVKPI� EQWNF� DG� FGUETKDGF� CU�
pleasant,� FWG� VQ� VJG� CTVKUVũU� WUG� QH� RGT�
spective, composition and colour – and 
in effect it is even called a masterpiece of 
futurist art.�� Many however can and do 

53  Bob Osborn, Tullio Crali – the ultimate Futurist Aeropainter 
(2012), https://web.archive.org/web/20120216062948/http://www.
simultaneita.net/tulliocrali.html, access: April 10, 2019, 03:30pm.

54  Cumming, Tullio Crali.

PQV� MPQY��YJCV� VJG� RCKPVKPI� KU� CEVWCNN[�
RTGUGPVKPI��6JG�YQTM�HTQO������FQGU�PQV�
depict any random airplane, but takes 
the perspective of a dive bomber in at�
VCEMKPI�ƔKIJV�HQT�C�EKV[��6JG�RKNQV�CFQRVU�
said steep perspective for a vertical no�
UGFKXG��KP�QTFGT�VQ�CNKIP�JKU�RCVJ�QH�ƔKIJV�
with the trajectory of his bomb, to hit his 
VCTIGV�YKVJ�C�JKIJ�FGITGG�QH�EGTVCKPV[��+V�
KU� VJG� UCOG�OQOGPV�YJGP� VJG� ,GTKEJQ�
trumpets of Stuka bombers would be 
JGCTF��+V�KU�QPN[�VJG�MPQYNGFIG�CDQWV�VJG�
PQUGFKXG�HQT�DQODKPI�RWTRQUGU��VJCV�ECP�
add to the  visual surface of the work and 
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Fig. 9: Incuneandosi nell‘abitato (In tuffo sulla città), 1939, by Tullio Crali (Igalo, 1910 – Milano, 2000); oil on canvas, 130 x 155 cm.  
Mart, Museo di arte moderna e contemporanea di Trento e Rovereto.



INTERFACE CRITIQUE JOURNAL – VOL. 3 – 2021

19

IKXG� DCEM� VQ� KV� RCTV� QH� KVU� FTGCF�� YJKEJ�
then stays in stark contrasts to the purity 
QH�KVU�IGQOGVTKE�NCPIWCIG�ť�CP�CGUVJGVKE�
pattern that may also be found in the de�
UKIP�QH�VJG�(����

8LI� GLERKMRK� TIVWTIGXMZIW� SJ� ƽMKLX� GSRWXMXYXI�
an absolutely new reality, one that has nothing 
in common with the reality traditionally consti-
tuted by earthbound perspectives.55

6JG�EQPUVKVWVKQP�QH�PQP�GCTVJN[�TGCNKV[��
a literally lifted perspective, the abstrac�
VKQP�VQ�OCEJKPG��CPF�VJG�XKDTCPV�NCPIWCIG�
KP�VJG�YTKVKPIU�CPF�RCKPVKPIU�QH�#GTQRKVVW�
ra, were able to create aesthetic distances 
to the violent and messy realities of the 
EQPƔKEV�� VJCV� YQWNF� CTKUG� CU� 9QTNF� 9CT�
II. With its visual qualities it is therefore 
no coincidence, that the Aeropittura soon 

55  Estorick Collection, Futurist Skies: Italian Aeropainting.

ƓPFU�KVUGNH�CU�CP�CEVWCN�VQQN�QH�RTQRCICP�
FC� HQT� ����U� HCUEKUV� TGIKOGU�� RTQOQVKPI�
OKNKVCT[�CURKTCVKQPU�VJTQWIJ�CDUVTCEVKQP��
YJKNG�INQTKH[KPI�CGTKCN�YCTHCTG��/CEJKPGU�
are depicted, humans are not.��

The futurists created these aesthetics 
HCEKPI� JKIJ� VGEJPQNQIKGU� QH� VJGKT� VKOG��
CU�C�TGURQPUG�VQ�CP�KPFWUVTKCNK\KPI�YQTNF�
DGEQOKPI� GXGT� HCUVGT� CPF� KPETGCUKPI�
N[� KPEQORTGJGPUKDNG��� conditions that 
are still prevalent today. As described 
KP�VJG�/CPKHGUVQ�FGNNũCGTQRKVVWC��OQFGTP�
ƓIJVGT�LGVU�OCMG�WUG�QH�PQP�GCTVJDQWPF�
perspectives, and with distinctive de�
UKIP�RCVVGTPU�VT[�VQ�ECUV�UVCVG�QH�VJG�CTV�
KOCIGU�QH� VGEJPQNQIKECN�UWRGTKQTKV[� KPVQ�
ENGCT�EWV� HQTO�� KP� TGURQPUG� VQ� CEEGNGTC�
tionist environments.

6JG�UVTQPI�UKNJQWGVVGU�KP�DQVJ�VJG�IG�
QOGVTKE�NCPIWCIG�QH�#GQTRKVVWTC�CPF�VJG�
(���� .KIJVPKPI� ++� CTG� TGRTGUGPVCVKXG� VQ�
UVWFKGU� D[� 9QQFYCTF�� 9KPVGT� CPF� ,GP�
MKPIU�� QP� VJG�XKUWCN�FGRKEVKQP�QH�$TKVKUJ�
soldiers in domestic print media, which 
emphasize:

?8ALIWI�WMPLSYIXXIW�VIRHIV�XLMW�TEVXMGYPEV�GSRƽMGX��
XMQIPIWW�� � EPP� � VIJIVIRGIW� � XS� � XLI� � WTIGMƼGW� �SJ��
time  and  place  are removed. [...] In  the  case  of  
XLIWI��TLSXSKVETLW��SJ��GSRƽMGX���XLI��[EV��MR�%J-
ghanistan in these images becomes bloodless.58 

56  Jonathan Jones, Birds of prey. The Guardian (January 5, 2005), 
LXXTW���[[[�XLIKYEVHMER�GSQ�GYPXYVI������NER�������EGGIWW��%TVMP�
10, 2019, 03:40pm.

57  Jan Drees, Das akzelerationistische Manifest. Deutschland-
JYRO (April 26, 2015), https://www.deutschlandfunk.de/philoso-
phie-das-akzelerationistische-manifest.1184.de.html?dram:arti-
cle_id=314626, access: April 10, 2019, 03:40pm.

58  Rachel Woodward, Trish Winter, and K. Neil Jenkings, Heroic 
ER\MIXMIW��XLI�ƼKYVI�SJ�XLI�&VMXMWL�WSPHMIV�MR�GSRXIQTSVEV]�TVMRX�
media. Journal of War & Culture Studies 2/2 (2009), p. 211–23. 

Fig. 10: A Stuka bomber is going to dive, in order to align the 
XVENIGXSV]�SJ�LMW�TEXL�SJ�ƽMKLX�[MXL�LMW�FSQF��10;EXXW��:IVKPIMGL�
HIW�&SQFIREF[YVJW�MQ�,SVM^SRXEPƽYK�YRH�MQ�7XYV^ƽYK��������
LXXTW���HI�[MOMTIHME�SVK�[�MRHI\�TLT#XMXPI!7XYV^OEQTƿYK^IYK
SP-
did=205219671, access: November 5, 2020, 02:05pm.
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Military use of 

aesthetics

If any aesthetic affect in the military 
TGCNO�KU�VQ�DG�ECNNGF�C�UVTCVGI[��IQCNU�CPF�
RWTRQUGU�PGGF�VQ�DG�ENCTKƓGF��+P�RCTVKEW�
lar, a document of the RAND Corporation 
can be cited, which in 1996 produces rec�
ommendations for the future of U.S. air 
QRGTCVKQPU�QP�RU[EJQNQIKECN�ITQWPFU���

The RAND Corporation itself is a U.S. 
VJKPM�VCPM�VJCV�YCU�HQWPFGF�KP������QWV�
QH� VJG�&QWINCU�#KTETCHV�%QORCP[� HQT� KU�
sues of security policy.60 As a FFRDC it 
RTQXKFGU�VJG�7�5��#KT�(QTEG�YKVJ�UVTCVGIKE�
advice on policy, employment, combat 
readiness and development of its aero�
space forces.61

After the U.S. air wars in World War II 

����ť������� -QTGC� 
����ť������� 8KGVPCO�

����ť������ CPF� VJG� 2GTUKCP� )WNH� 
�������
recommendations are made to the U.S. 
Air Force based on interviews with pris�
oners of war. These recommendations 
CTG�CKOGF�CV�RU[EJQNQIKECN�GHHGEVU��FTKX�
GP�D[�VJG�KFGC��VQ�MGGR�EQPƔKEVU�UJQTV��QT�
VQ�RTGXGPV�VJGO�KP�VJG�ƓTUV�RNCEG��D[�YC[U�
QH�VGEJPQNQIKECN�KPVKOKFCVKQP�ť�CNUQ�FWT�
KPI�VKOGU�QH�RGCEG�

For this reason, in addition to recom�
OGPFCVKQPU� QP� TJ[VJO�CPF� VCTIGVKPI� QH�
7�5��CKT�UVTKMGU�� VJG�VGEJPQNQIKECN�UWRGTK�

59  Stephen T. Hosmer, Psychological Effects of U.S. Air Operations 
in Four Wars, 1941–1991: Lessons for U.S. Commanders (Santa 
Monica, CA 1996).

60  Alex Abella, 7SPHMIVW�SJ�6IEWSR��8LI�6%2(�'SVTSVEXMSR�ERH�XLI�
6MWI�SJ�XLI�%QIVMGER�)QTMVI (Boston 2009) 

61  Hosmer, Psychological Effects of U.S. Air Operations in Four 
Wars, p. 3.

QTKV[�QH�7�5��HQTEGU�KU�IKXGP�JKIJ�GORJCUKU�
?1AER]�-VEUM�SƾGIVW�ERH�IRPMWXIH�TIVWSRRIP�WYJ-
fered from low morale even before the start of 
the Coalition air campaign. One reason for their 
low morale was the widespread awareness that 
9�7��EMVGVEJX��XEROW��ERH�SXLIV�[IETSRW�[IVI�JEV�
more capable than their own obsolete military 
weapons. The Iraqis believed that the technolo-
gical superiority of the U.S. weapons foreordai-
RIH� -VEUƅW� HIJIEX� MR� ER]� GSRƽMGX��8LI�'SEPMXMSR�
air campaign subsequently strongly reinforced 
the Iraqi view that resistance was futile.62 
Begin psychological conditioning in peacetime. 
The Air Force and other U.S: military services 
have an interest in advertising their capabil-
ities to would-be aggressors. For the Air Forc-
es, much of this advertising will be a natural 
F]�TVSHYGX� SJ� ƼVI�TS[IV� HIQSRWXVEXMSRW�� EMV�
shows, and peacetime training and deployment 
I\IVGMWIW��8LIWI�ERH�SXLIV�STTSVXYRMXMIW�WLSYPH�
be used where appropriate to demonstrate the 
superior capabilities of technologically ad-
vanced U.S. aircraft and weapon systems.63

From this point of view, the develop�
OGPV� QH� EQODCV� CKTETCHV� NKMG� VJG� (����
.KIJVPKPI� ++� OCMGU� EQPUKFGTCDNG� UGPUG��
CU�VJG[�ECP�EQOOWPKECVG�VGEJPQNQIKECN�
UWRGTKQTKV[� CNTGCF[� D[� FGUKIP�� CPF� CTG�
not limited to costly demonstrations, 
manoeuvres or even most costly, warfare 
itself.

6JG�(����KU�VJWU�ETGCVKPI�C�VTWUV�KPVQ�KVU�
HWPEVKQP�D[�FGUKIP��+V�YKNN�YQTM�UWRGTKQTN[�
when necessary and hide its promise of 
violence when in periphery. This trust in 
FGUKIP�OWUV� JQYGXGT� DG� SWGUVKQPGF�� KP�
UQ�HCT�CU�GXGT[�JKIJ�VGEJ�FGUKIP�KU�UETWVK�

62  Ibid., p. 204.

63  Ibid., p. 205.
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nized under the assumption of “only pre�
VGPFKPI� VQ� JCXG� C� UWTHCEG� WPFGT�YJKEJ�
other, hidden surfaces serve completely 
different interests and functions.”64 It is 
VJKU�EQPƔKEV�DGVYGGP�VJG�RTQOKUGU�QH�CPF�
OKUVTWUV�KP�FGUKIP��VJCV�FTKXGU�VJG�QPIQ�
KPI�FGDCVG�CDQWV�VJG�(����CU�C�DTGCMFQYP�
jet versus wonder weapon: The question 
QH�YJGVJGT�VJG�(����ECP�HWNƓN�KP�HWPEVKQP�
what is communicated by surface.

#EEQTFKPIN[��VJG�ƓIJVGT�LGV�
DGVVGT��war 
RNCPG�� KU� UVKNN� UGGP�CV� CKT� UJQYU� VQ� TGHW�
VG�CP[�RQUUKDNG�UWURKEKQP�QH�HCNUG�FGUKIP�
RTQOKUGU�� +P� ������ VJG� (���� #� *GTKVCIG�
(NKIJV� 6GCO� WPFGT� %CRVCKP� #PFTGY� 1N�
son toured USA and Canada with 17 air 
UJQYU��*G�GZRNCKPU��

This show is going to solidify the F-35 in its right-
ful place, just [as] the absolute, cutting-edge 
WXIEPXL�ƼKLXIV�NIX�?XLEXƅWA�LIVI�ERH�MXƅW�VIEH]�ERH�
so capable.65 

Deliberately or not, the advice of the 
RAND Corporation on how to communi�
ECVG�VGEJPQNQIKECN�UWRGTKQTKV[�KU�JGTG�KO�
plemented in the medium of air shows. 
Then lastly, the RAND Corporation advis�
es for the development of explicitly spec�
tacular weapons: 

-R� TVITEVMRK� JSV� JYXYVI� GSRƽMGX�� XLI� %MV� *SVGI�
WLSYPH�WIIO�XS�HIZIPST�ERH�EGUYMVI�WIRWSVW�ERH�
weapons systems that will magnify the potential 
enemy’s perception of American air prowess.66

64  Dirk Baecker, ����SHIV�(MI�0ʳGOI��HMI�HIV�6IGLRIV�PʞWWX, p. 256.

65  Oriana Pawlyk, F-35 Demo Team Pilot to Debut All-New 
Moves for 2019 Show Season (2019), https://www.military.com/
dodbuzz/2019/03/11/f-35-demo-team-pilot-debut-all-new-moves-
2019-show-season.html, access: April 10, 2019, 04:10pm.

66  Hosmer, Psychological Effects of U.S. Air Operations in Four 
Wars, p. 199.

Closing

6JG�UVTCVGIKGU�CPF�RTQFWEVU�FGUETKDGF�KP�
here attempt to affect their opponents by 
FGUKIP��6JG�(����.KIJVPKPI�++�KU�C�OCPKHGU�
VCVKQP�QH�VJKU�CGUVJGVKE�OKNKVCT[�VJKPMKPI��
RTCEVKEKPI� C� HQTO� QH� GEQPQOKECN� JKIJ�
tech intimidation. Whether deliberately 
FGUKIPGF�QT�PQV��VJG�(����KU�C�OGIC�RTQLGEV��
VJCV�HCXQWTU�GZKUVKPI�7�5��RQNKE[�PQV�NKOKV�
ed to but also by the use of aesthetics. Its 
affect can be examined in two directions:

+P� VJG� HCEG� QH� CP� GPGO[�� KVU� FGUKIP�
OCMGU�KV�UGGO�CP�KPVGNNKIGPV�CPF�RTGEKUG�
VJTGCV�� JQYGXGT� YKVJ� VJG� FQWDNG�GFIGF�
SWGUVKQP� QH� JQY�OWEJ� HWPEVKQPCN� HWNƓN�
OGPV� ECP� CEVWCNN[� NKG� DGPGCVJ� KVU� JKIJ�
VGEJ�UWTHCEGU��6JKU�CODKIWKV[�ECP�GKVJGT�
TGKPHQTEG�VJG�HGGNKPI�QH�CYG�VQ�VJG�ƓIJVGT�
RNCPG�QT�KPXKVG�VQ�LWUVKƓGF�OKUVTWUV��VQ�VJG�
suspicion of a JKIJ�VGEJ�DNWHH.

+P� VJG�UGEQPF�FKTGEVKQP��JKIJ�VGEJ� KP�
timidation can be viewed in relation to 
those who are not directly involved and 
who do not have to fear an attack by a 
UVGCNVJ�CKTETCHV�QP�VJGKT�RGTUQP��6JG�(����
looks professional, clean and orderly. 
The aesthetic distance to both execution 
and threat of violence discussed in the 
Aeropittura comes into effect – for rea�
UQPU�QH�ƔKIJV��VJG�UJKHV�QH�RGTURGEVKXG��VJG�
JKIJ�FGITGG�QH� FKURNC[GF�RQYGT� 
Shock��
CPF�VJG�EQPEGCNKPI�SWCNKVKGU�QH�JKIJ�VGEJ�
(Awe���/KNKVCT[�DTCXCFQ� KU�ENGCTN[�CKOGF�
to strike a balance, with civil insouci�
ance.

6JG�SWGUVKQP�QH�C�IQCN�FTKXGP�UWTHCEG�
FGUKIP�QH� VJG�(����.KIJVPKPI� ++� VJTQWIJ�
VJG�JCPFU�QH�CP[�OKNKVCT[�UVTCVGIKUV��ECP�
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PQV� DG� CPUYGTGF� FGƓPKVGN[�� 6JG� TGUWNVU�
QH� VJKU� YQTM�� JQYGXGT�� UWIIGUV� C� EQO�
OQP� KPVGTGUV� QH� CNN� VJG� GPIKPGGTU�� RQNK�
ticians and entrepreneurs involved, to 
mark the supposed superiority of their 
RTQFWEV� YKVJ� C� ƓV� FGUKIP�� VJCV� UGTXGU�
crucial and distinct functions to each of 
the public, political and military sphere. 
*KIJ�VGEJ� KPVKOKFCVKQP� VJGP�� UGGOU� VQ�
be a threat only to those, who are in need 
VQ� RC[� CVVGPVKQP�� YJKNG� TGOCKPKPI� [GV�
CPQVJGT�UJKP[�UWTHCEG� VQ� VJG� TGUV�� NGCF�
KPI�VQ�C�XGT[�RQUUKDNG�CPUYGT�VQ�$CGEMGT��
as he states:

8LI�UYIWXMSR�SJ�XLI�RI\X�WSGMIX]�MW��[LEX�XLVIEXW�
are capable of ensuring that construction of 
power, without which politics in the sense of 
IWXEFPMWLMRK�SVHIV�SJ�[LEXIZIV�OMRH��MW�RSX�TSW-
sible.67

67  Dirk Baecker, ����SHIV�(MI�0ʳGOI��HMI�HIV�6IGLRIV�PʞWWX, p. 100.
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/QWPVGF�&KURNC[�5[UVGO�
*/&5�� 
�������
https://www.rockwellcollins.com/Prod�
WEVU�CPF�5GTXKEGU�&GHGPUG�#XKQPKEU�
&KURNC[U�CPF�%QPVTQNU�*GNOGV�/QWPV�
GF�&KURNC[U�(����)GP�+ + + �*GNOGV�
/QWPVGF�&KURNC[�5[UVGO�CURZ�� CEEGUU��
#RTKN����������������RO�
Cumming, Laura, Tullio Crali: A Futurist 
.KHG�4GXKGY�ť�C�*GCF�QP�4GXGNCVKQP��The 
Guardian�
,CPWCT[������������JVVR���YYY�
VJGIWCTFKCP�EQO�CTVCPFFGUKIP������
LCP����VWNNKQ�ETCNK�C�HWVWTKUV�NKHG�GU�
VQTKEM�EQNNGEVKQP�TGXKGY�� CEEGUU�� /CTEJ�
���������������RO�
Demps, Laurenz, and Carl-Ludwig Paeschke, 
(NWIJCHGP� 6GORGNJQH�� &KG� )GUEJKEJVG�
GKPGT�.GIGPFG�
$GTNKP��7NNUVGKP��������
Dimitriadis, Greg, (KIJVGT�#KTETCHV�&GUKIP��
.+Ǽ)'�WPKXGTUKVȗ� 
�������JVVR���YYY�NVCU�
EO��WNI�CE�DG�#'41�������%QPEGRVKQP�
#GTQ(KIJVGT�RFH�� CEEGUU�� /CTEJ� ���� ������
04:10pm.
Drees, Jan, Das akzelerationistische 

Manifest. Deutschlandfunk� 
�������
https://www.deutschlandfunk.de/phi�
NQUQRJKG�FCU�CM\GNGTCVKQPKUVKUEJG�OCP�
K HGU V � � ��� �FG �J VON!FTCO �C T V K E N GA
KF���������CEEGUU��#RTKN����������������RO�
Estorick Collection, Futurist Skies: Ital�
KCP�#GTQRCKPVKPI�� 'UVQTKEM� %QNNGEVKQP� QH�
modern italian art 
������� JVVRU���YYY�
estorickcollection.com/exhibitions/fu�
VWTKUV�UMKGU�KVCNKCP�CGTQRCKPVKPI�� CEEGUU��
/CTEJ����������������RO�
Falcon Photography, (���$�%QEMRKV�
�������
JVVRU���ƔKE�MT�R��LD3X�;�� CEEGUU�� /CTEJ�
���������������RO�
Forsvarsdepartementet, Lockheed Martin, 
6GUVƔ[IKPI�CX� H�TUVG�PQTUMG�(���� 
�������
JVVRU���YYY�ƔKEMT�EQO�RJQVQU�HQTUXCTU�
FGRCTVGOGPVGV��������������� CEEGUU��
March 17, 2021, 11:00pm.
Gregory, Jim, 6JG�FGXGNQROGPV�QH�*QNN[�
YQQFũU� TGNCVKQPUJKR�YKVJ� VJG�OKNKVCT[��#�
IWKFG�HQT�ƓNOOCMGTU�CPF�OKNKVCT[�GPVGT�
VCKPOGPV� NKCKUQP� QHƓEGTU (University of 
5QWVJGTP�%CNKHQTPKC��������
Haisty, Brett S., Affordable Stealth. Lock�
JGGF� /CTVKP� #GTQPCWVKEU� 
������� JVVR���
YYY�H��HKIJVGT�EQO�#HHQTFCDNG5VGCNVJ�
RFH��CEEGUU��#RTKN����������������RO��
Hedlund, Erik, and Joseph Soeters, 4GƔGE�
VKQPU�QP�5YGFKUJ�2GCEGMGGRGTUũ�5GNH�KO�
CIG� CPF� &KNGOOCU� QH� 2GCEGMGGRKPI��
+PVGTPCVKQPCN� 2GCEGMGGRKPI� ����� 
������� 
pp. 408–414. 
Hemmerdinger, John,� .QEMJGGF� /CTVKPũU�
(���#�,QKPV�5VTKMG�(KIJVGT�JCU�EQPFWEVGF�
KVU�ƓTUV�NKXG�ƓTG�VGUV��(NKIJV�)NQDCN�
�������
JVVRU���YYY�HNKIJVINQDCN�EQO�PGYU�CT�
VKENGU�H���D�NCWPEJGU�CKT�VQ�CKT�OKUUKNG�
KP�VGUV���������� CEEGUU�� #RTKN� ���� ������
02:40pm.
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Hendel, Richard, 1P� $QQM� &GUKIP (New 
*CXGP��;CNG�7PKXGTUKV[�2TGUU��������
Hobbs, Mitchell, 4GƔGEVKQPU�QP�VJG�TGCNKV[�
QH� VJG� +TCS�YCTU�� VJG� FGOKUG� QH� $CWFTKN�
NCTFũU�UGCTEJ�HQT�VTWVJ!�The Australian So�
EKQNQIKECN�#UUQEKCVKQP�
0GYECUVNG�������
Hosmer, Stephen T., 2U[EJQNQIKECN�'HHGEVU�
QH�7�5��#KT�1RGTCVKQPU�KP�(QWT�9CTU�������
1991: Lessons for U.S. Commanders (San�
VC�/QPKEC��%#��4#0&�%QTRQTCVKQP��������
Huang, Yi, Xiaodi Xue, Elizabeth Spelke, 

Lijie Huang, Wenwen Zheng, and Kaiping 

Peng, The aesthetic preference for sym�
OGVT[� FKUUQEKCVGU� HTQO� GCTN[�GOGTIKPI�
attention to symmetry. 5EKGPVKƓE�4GRQTVU 
����
�������R�������
IBC and Oxford Research Group, +$%�2TGUU�
Release� ��� 
�������JVVRU���YYY�KTCSDQF[�
EQWPV�QTI�CPCN[UKU�TGHGTGPEG�RTGUU�TG�
NGCUGU������CEEGUU��/CTEJ���������������RO�
Insinna, Valerie,� +PUKFG� #OGTKECũU� &[U�
HWPEVKQPCN� 6TKNNKQP�&QNNCT� (KIJVGT�,GV�
2TQITCO�� 6JG� 0GY� ;QTM� 6KOGU� (Au�
IWUV� ���� ������� JVVRU���YYY�P[VKOGU�
EQO������������OCIC\KPG�H���LQKPV�
UVTKMG�ƓIJVGT�RTQITCO�JVON�� CEEGUU��
/CTEJ����������������RO�
Jones, Jonathan,� $KTFU� QH� RTG[�� The 
Guardian 
,CPWCT[�����������JVVRU���YYY�
VJGIWCTFKCP�EQO�EWNVWTG������LCP�������
CEEGUU��#RTKN����������������RO�
Kramper, Gernot,� (����� 5WRGTLGV� QFGT�
VGWGTUVGT� 2CPPGPXQIGN� FGT� )GUEJKEJVG!�
Stern� 
,WN[� ���� ������� JVVRU���YYY�
UVGTP�FG�FKIKVCN�VGEJPKM�H�����UW�
RGT LG V �QFGT� VGWGTU VGT �RCPPGPXQ�
IGN�FGT�IGUEJKEJVG����������JVO�
N�OI��A��������������� CEEGUU�� #RTKN� ����
�����������RO�
Lockheed Martin Corporation, The Mul�

VK�XCTKCPV�� /WNVKTQNG� �VJ� )GPGTCVKQP�
(KIJVGT� 
������� JVVRU���YYY�H���EQO�
CDQWV��CEEGUU��#RTKN����������������CO�
Meisner, Gary B., and Rafael Aurajo, The 
)QNFGP�4CVKQ��6JG�&KXKPG�$GCWV[�QH�/CVJ�
ematics� 
0GY�;QTM��4CEG�2QKPV�2WDNKUJ�
KPI��������
Mingle, Katie,� 5JQY� QH� (QTEG� 
�������
JVVRU�����RGTEGPVKPXKUKDNG�QTI�GRKUQFG�
UJQY�QH�HQTEG��� CEEGUU�� #RTKN� ���� ������
�����RO�
MLWatts, 8GTINGKEJ�FGU�$QODGPCDYWTHU�
KO� *QTK\QPVCNƔWI� WPF� KO� 5VWT\ƔWI�

������� JVVRU���FG�YKMKRGFKC�QTI�Y�KP�
FGZ�RJR!VKVNG�5VWT\MCORHHNWI\GWI�QN�
FKF������������CEEGUU��0QXGODGT����������
�����RO�
Museo d’arte moderna e contempora-

neo, Rovereto,� 6WNNKQ� %TCNK� ����� 
�������
JVVRU���YYY�EGPVTGRQORKFQW�OGV\�HT�
FG�VWNNKQ�ETCNK�KPEWPGCPFQUK�PGNNCDKVC�
VQ�VWHHQ�UWNNC�EKVV������� CEEGUU�� 0QXGO�
DGT���������������RO�
Nelson, Jimmy, $GHQTG� 6JG[� 2CUU� #YC[�

-GORGP��VG0GWGU��������
Norman, Donald A.,�'OQVKQP�CPF�FGUKIP��
#VVTCEVKXG� VJKPIU� YQTM� DGVVGT�� Interac�
VKQPU� /CIC\KPG� KZ� 
������� JVVRU���LPF�
QTI�GOQVKQPAFGUKIPACVVTCEVKXGAVJKPIUA
YQTMADGVVGT��� CEEGUU�� #RTKN� ���� ������
�����RO�
Osborn, Bob, Tullio Crali – the ultimate 
(WVWTKUV� #GTQRCKPVGT� 
������� JVVRU���YGD�
CTEJKXG�QTI�YGD����������������JVVR���
www.simultaneita.net/tulliocrali.html, 
CEEGUU��#RTKN����������������RO�
Osborn, Kris,� 6JG� 5VGCNVJ� (���� 7UGU� C�
Ŭ6JTGCV� .KDTCT[ŭ� 6Q� 9CIG� 9CT�� The Na�
tional Interest 
1EVQDGT������������JVVRU���
PCVKQPCNKPVGTGUV�QTI�DNQI�DW\\�UVGCNVJ�H�
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���WUGU�VJTGCV�NKDTCT[�YCIG�YCT�JGTGU�
YJCV�OGCPU��������CEEGUU��#RTKN�����������
�����RO�
Pawlyk, Oriana, (���� &GOQ� 6GCO� 2KNQV�
VQ� &GDWV� #NN�0GY�/QXGU� HQT� ����� 5JQY�
5GCUQP� 
������� JVVRU���YYY�OKNKVCT[�
EQO�FQFDW\\������������H����FGOQ�
VGCO�RKNQV�FGDWV�CNN�PGY�OQXGU������
UJQY�UGCUQP�JVON��CEEGUU��#RTKN�����������
04:10pm.
Pluta, Werner,�-NCPI�GTYGEMV�'OQVKQP��Go�
lem� 
������� JVVRU���YYY�IQNGO�FG�PGYU�
UQWPFFGUKIP�YKG�XGTVQPV�OCP�GKP�IGT�
CGWUEJNQUGU�CWVQ���������������JVON��
CEEGUU��#RTKN����������������RO�
Radecki, Alan,� 4GCN� /GP� &QPũV� (N[� 2KPM�
#KTRNCPGU�
�������JVVR���XKPVCIGCKTRJQVQU�
DNQIURQV�EQO�����A��A��ACTEJKXG�JVON��
CEEGUU��#RTKN����������������RO�
Real, Sean, 4C\\NG� &C\\NG� 
�������
JVVRU�����RGTEGPVKPXKUKDNG�QTI�GRKUQFG�
GRKUQFG����TC\\NG�FC\\NG��� CEEGUU�� #RTKN�
���������������RO��
Reynolds, Garry, <GP� QFGT� FKG� -WPUV� FGT�
2TȓUGPVCVKQP�� OKV� GKPHCEJGP� +FGGP� IG�
UVCNVGP�WPF�RTȓUGPVKGTGP (London: Pear�
UQP�'FWECVKQP��������
Royal Australian Air Force,�(���#�URGEKƓ�
ECVKQPU� 
������� JVVRU���YYY�CKTHQTEG�IQX�
CW�VGEJPQNQI[�H���C�URGEKƓECVKQPU�� CE�
EGUU��#RTKN����������������RO�
Ryberg, Eric S., 6JG�+PƔWGPEG�QH�5JKR�%QP�
ƓIWTCVKQP�QP�VJG�&GUKIP�QH�VJG�,QKPV�5VTKMG�
(KIJVGT�� 0CXCN� 5WTHCEG� 9CTHCTG� %GPVGT�
&CJNITGP� &KXKUKQP� 
������� JVVRU���CRRU�
FVKE�OKN�FVKE�VT�HWNNVGZV�W��C�������RFH��
CEEGUU��#RTKN����������������RO��
Santiago, Joely, (KTUV� (���� *GCFGF� HQT�
75#(�5GTXKEG�
�������JVVRU���GP�YKMKRGFKC�
QTI�YKMK�(KNG�(KTUVA(���AJGCFGFAHQTA

75#(AUGTXKEG�LRI�� CEEGUU�� 0QXGODGT� ���
�����������RO�
Sontheimer, Michael, &GT�-TKGI� KO�4GKEJ��
“Wir hauen ein Loch hinein.” &GT�5RKGIGN 

������� JVVRU���OCIC\KP�URKGIGN�FG�'RWD�
&GNKXGT[�URKGIGN�RFH����������� CEEGUU��
#RTKN����������������RO�
Sternad, Daniela,� )GUVCNVWPIUITWPFNCIGP�

������� JVVR���YYY�ITCƓZGTKP�EQO�DKNFGT�
)GUVCNVWPIUIGUGV\G�RFH�� CEEGUU��#RTKN� ����
�����������RO�
The Economist, Air power on the cheap. 
The Economist� 
5GRVGODGT� ���� �������
https://www.economist.com/technolo�
I[�SWCTVGTN[������������CKT�RQYGT�QP�
VJG�EJGCR��CEEGUU��#RTKN����������������RO�
The Economist, &CPEKPI�QP� VJG�ITCXG�QH�
VJG�(�����The Economist 
,WN[������������
https://www.economist.com/democra�
E[�KP�COGTKEC������������FCPEKPI�QP�
VJG�ITCXG�QH�VJG�H����� CEEGUU��0QXGODGT�
���������������RO�
The Economist,�)GVVKPI�VQ�ITKRU�YKVJ�OKN�
itary robotics. The Economist 
,CPCW�
T[� ���� ������� JVVRU���YYY�GEQPQOKUV�
EQO�URGEKCN�TGRQTV������������IGV�
VKPI�VQ�ITKRU�YKVJ�OKNKVCT[�TQDQVKEU�� CE�
EGUU��#RTKN����������������RO�
The Oxford Dictionary of Phrase and 

Fable, 2nd ed. (Oxford University 
2TGUU�� ������� JVVR���YYY�QZHQTFTGHGT�
GPEG�EQO�XKGY���������QK�CWVJQTK�
V[�������������������� CEEGUU�� #RTKN� ����
�����RO�
Wells, H.G., The War in the Air (London: 
)GQTIG�$GNN���5QPU��������
Whitaker, Brian, (NCIU� KP� VJG� &WUV�� The 
Guardian� 
/CTEJ� ���� ������� JVVR���YYY�
VJGIWCTFKCP�EQO�YQTNF������OCT����
YQTNFFKURCVEJ�KTCS�� CEEGUU�� /CTEJ� ����
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�����������RO�
Woodward, Rachel, 9KPVGT��6TKUJ��CPF�,GP�
MKPIU��-�0GKN��*GTQKE�CPZKGVKGU��VJG�ƓIWTG�
QH� VJG� $TKVKUJ� UQNFKGT� KP� EQPVGORQTCT[�
print media, ,QWTPCN� QH� 9CT� �� %WNVWTG�
Studies�����
�������R�����ť�����
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