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Outline of research results:

This study focuses on the forms of historic artificial things, such as articles of everyday use, folk toys,
sculptures of shrines and temples, and kimono, and the origins of their designs. The research extracted
the ideas and ingenuity behind the things, organized and classified them, and attempted to develop the
fundamental design concepts and methods behind them and the structures and functions of their forms
as design modules that can be utilized for future designs. This attempt allowed me to suggest not only
preceding static assessments of the forms of the artificial things and cultural and historical observations
but also how interesting the dynamic viewpoint of how those forms were created, used, and have still

remained to this day is in collaboration with many joint researchers.
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The academic and social significance of research results:

Through this research, I have discovered the rationality in a broad sense of the forms of artificial
things that were produced in people’s lives and passed down from generation to generation and have
interpreted and widely promoted the meanings and value of their existence together with joint
researchers. I believe that this approach enables me to clarify the meanings and significance of local
cultural resources that are being lost unevaluated. I also believe that I can spotlight the wisdom and craft
of people in the past by clarifying the ideas and ingenuity underlying the rationality discovered and that
I can call passive lifestyles to articles into question through realizing how interesting and valuable they
are, which will eventually lead to reviving the power of living for building lives by people’s own action

and creation.

1. HAREAKEFIDER Background of initiating research
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Various forms that were created and passed down for many years by people in their lives often
clearly show the rationality of its origins. This rationality can be understood from the perspective of
not only the mechanical rationality for achieving functionality as tools but also the perspective of the
inevitability of realizing mental support to enjoy daily lives comfortably and securely and through

plays and designs as spiritual mainstays. What did creators of those forms find in their lives and how



did they create those forms? With what movement did the users of those forms engage with them?
Undoubtedly, those forms tell us people’s serious movements, breathing, and mental conditions
(feelings and emotions) toward them, which can be seen in pursuit of the rationality and inevitability
for living. Today, however, the significance and value of their existence is not evaluated sufficiently
and they are vanishing with just static records remaining.
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The forms of historic artificial things, including articles of everyday use and folk crafts that can be
seen in archives and old houses, show unique presence that can hardly be found in many industrial
products around us. Indeed, deep inside those forms that can be said to be simple exist something
diverse but absolute and it looks like controlling those unique forms of articles of everyday use. I
would like to work on this project, questioning, “Why did people create such forms?”, “For what use

were those forms,” and “Why are those forms vanishing?”

2. HARDBH Purpose of research
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From the structures and mechanisms of articles of everyday use, farm implements, and other tools
that can be regarded as historic artificial things from which you can discover the ideas and ingenuity
behind their forms, which can be understood as having accumulated over many years in people’s lives,
I often find the efficiency and naturalness that can be understood as having been shaped spontaneously

over many years and effective, inevitable, and even universal ideas and ingenious efforts for proper



selections and arrangements of materials and power transmission. In particular, the forms, structures
and mechanisms of winnowing basket, wooden rice-threshing mill, yariki (drive links of one-direction-
rotating rice-threshing mill), and plow—important tools for old lives based on rice cultivation—have
tendencies unique to particular local regions and can be expected to have unlimited potential ideas and
ingenuity. In addition, based on dialogue with nature in such rice cultivation culture, the unpredictability
of nature, and a sense of threat and awe toward nature, there is no doubt that a different type of
irrationality and inevitability (something may be matching in underlying there in a general sense) and
desperate efforts to live are also hidden in the forms of local shrines and temples, which were the
mainstay of the culture, and sculptures of shrines and temples remarkably characterizing the forms. That
type of rationality can be looked upon an aggregate of ideas and ingenuity of expressions and designs
under predominant psychological rationality and psychological or spiritual inevitability as well as the

physical rationality that can be seen in articles of everyday use and farm implements.
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The purpose of this research is to extract potential ideas and ingenuity that can be considered to

its applicability to other models

accumulate in the forms of these historic artificial things, to organize and classify those ideas and
ingenuity and then to develop their fundamental functions so that they can be adapted as modules that
can be applied to various future designs. In addition, the research also attempted to deal with the
psychological impacts and effects of ornamental designs that are often applied to these historic artificial
things on people, as well as the aforementioned physical functions. Through attempts to modularize
these ideas and ingenuity, I explored the possibility of leading to concrete designs by multi-faceted

perspectives consisting of structural and material designs, cultural plans, folklore and art studies, cross-



sectional thinking and experimental production (see Figure 1).

3. HARDAE Method of research
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The research style of this project is based on complete enumeration. During the period of this research,
for articles of everyday use—mainly wooden rice-threshing mill, winnowing basket, plow (modern
plow and unearthed plow), and yariki (a tool for operating a rotating rice-threshing mill), by each form
measured, | investigated the forgotten forms of articles of everyday use in collaboration with joint
researchers, conducted an interview-based inquiry (with people who experienced the use of articles of
everyday use and curators and researchers in each region), conducted an investigation of real things,
collected material samples and identified the materials, measured forms with a 3D measuring instrument,
analyzed the forms and their structures by 3D CAD and CAE (computer-aided engineering), and

reproduced function models and examined functions with a 3D printer.
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In addition, for sculptures of shrines and temples (miyabori), collaborators of Japan Miyabori Society
and the Chiba Prefectural Kamogawa Board of Education cooperated with us in conducting complete

enumerations in target regions as well as checking books about miyabori and related online information



and a survey of articles of everyday use, in measuring forms with a 3D camera and no-touch type 3D
digitizer, in conducting a mathematical assessment of acquired 3D form data, and in seeking the
possibility of identifying the creators of the sculptures. The measurement of forms, analytical procedures
and the applications used were the same as those of the survey of articles of everyday use and we found
the rationality of designs in a broad sense with both forms. These forms carry remarkable local
characteristics. Because the knowledge obtained from a survey of miyabori mainly in Chiba Prefecture
reflects particularly noticeable local features, we released the knowledge obtained immediately through

open lectures and exhibitions.
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Because obtained 3D data basically constitute a point group, various CAD (computer-aided design)
tools enable us to measure forms and extract geometric features. In this case, we extracted geometric
features, such as plane, circle and cylinder, using the 3D camera-attached software “Sassoku 3D and

Keycreator, a polygon editing tool, for different cases (see Figure 3).
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The use of Fusion (Autodesk) as well

as the above-mentioned CAD allows us

to cut the forms measured on the PC

screen and obtain the forms of cross

sections after they are cut. In the case of
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Simulation of cross section cutting and grain flows from 3D data on
the meanings of the forms by looking at ~ Wwooden rice-threshing mill

real things, we can only see the forms of

their surface, but we often understand

their cross sections on CAD. In the case of the forms of articles of everyday use that have deteriorated
so badly that they could break apart if they are moved, it is possible to surmise the essential
characteristics of their forms by thinking of 3D data on visible parts and information about similar

forms in combination (see Figures 4 and 5).

(3) CAD ETIVDHEE  Constructing CAD model
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Because the three-dimensional forms of artificial things obtained by 3D camera and 3D digitizer are
based on polygon, they are suitable for observing the forms by PC and measuring their size. But this
polygon model needs to be remodeled into a CAD model for an application of the forms to structural
and mechanism analyses. Basically, I replaced the forms by NURBS (Non-uniform rational B-spline)
curves and surfaces, a mathematical curve and surface, and conducted a CAE-based physical

simulation using a redefined CAD model.
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I conducted simulations using ANSYS,
Fusion, and FreeCAD, mainly ]
visualNastran4D that allows me to conduct ' I'
linear stress analysis and mechanism analysis { _ .
simultaneously (see Figures 5 and 6) in order -.
to visualize elementary relationships between
force and forms and also estimated the use
patterns and environments of the forms of
individual articles of everyday use, which

could be found from a mechanical

perspective. In addition, I used Flowsquare
for 2D ional flui ics (CFD). '
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Based on the forms obtained by the aforementioned methods and materials constituting each form, I
assessed the forms with a focus on their structural features and mechanisms, examined the ideas and
ingenuity for creating the forms, expressed them in words, and attempted to define modules on creating
forms applicable to current forms and structural designs. At the same time, I also assessed the value of
knowledge obtained in an engineering way from the viewpoint of folklore and design studies and
expressed the value in words.
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Through translating the process of creating the forms into a flow chart, I modularized functional
elements constituting the flow chart or universal independent elements as what determines the
direction of the forms with a focus on the ideas and ingenuity for creating the forms. More

specifically, I structured the ideas and ingenuity for creating each form of artificial things in the



process (flow) of it, focused on general and common factors found in functions of creating the forms
and what determines the direction of the forms among elements constituting this structured flow, and
attempted to redefine more general elements beyond the framework of individual artificial forms as

modules.

4. FRFERRE Research results
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With regard to the forms of artificial things I studied during the period of this project by the
methods of research shown in the previous section, I would like to explain in the following section
only winnowing basket, wooden rice-threshing mill, miyabori, and kimono about which I could
publish the knowledge and discoveries obtained through this research in the form of peer-reviewed
papers or other forms equivalent to them.
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Regarding kimono, I did not collect forms at individual local archives. But I aim to define the
modules of the forms through form analysis (deconstructing and reconstructing kimono), examining
them in written materials, and interviews with kimono practitioners with a focus on materials on
kimono embodying repetition kurimawashi, which is the proposition of the forms and clothes systems.
Although I deal with kimono in a different way from other forms, it is treated as a flagship subject

through the entire issue of this research in the modularization of ideas and ingenuity, which is the final

purpose.

D IEo2EH2FMDPLBEBRBKEZEHRHETER  Creating natural forms from uneven
materials
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(government-designated intangible cultural asset) a winnowing basket made of Japanese wisteria’s
bark in the Kizumi district in Sosa City, Chiba Prefecture (The Exhibition “The Form of Winnowing
Basket: Japanese Craft Living with Nature” Sponsored by Tokyo National Research Institute for
Cultural Properties at The Gallery Walk of the main office of Kyodo News, held from December 2,



2020 to January 28, 2021)
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This form is characterized by the fact that the final form in the process of manufacturing and functions
that materialize by it are realized because originally uneven natural materials constituting the form are
adjusted by people and consequently get equalized. We can see that this approach to the final form
whose most important issue is the equality in processing materials is not man-made at all but that the
adjusted natural materials highly naturally respond to a minimum approach to a form that people simply
need (see Figure 7). If man-made action is involved just slightly in the process of creating this form, the
form easily loses its presence. If there is a module that can be generalized, it discerns and adjusts the
unevenness of material and guarantees the entire equality of the material as well as itself (material
processing module). If this is treated sloppily and carelessly, the final form cannot easily reproduce a
high level of product value and functionality that is maintained today.

In addition, we may constitute natural forms with high-precision reproductivity by giving minimum
direction to a primary structure reproducing continuous elastic property as a tool with this equality in
place (constitution module). If we ignore this, we will end up with a waste of work and a meaningless

uneven final form.



(2) KBEZHD%ENEZHDTHEKT 2ER Form that constitutes something big by something
small
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162 =) Wooden rice-threshing mill
in Nakanojo, Gunma Prefecture (To
be published as “Comparison of the
Shapes of the Grinding Surfaces of
Two Wooden Rice-Threshing Mills
with Radial Grains” in No. 162 of
MINGU-KENKYU)
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The first time I saw this form, I could not understand the intentions behind it. Is it intended to be
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Constitution of the grinding surfaces of wooden rice-threshing mill in Nakanojo

positive or for symptomatic treatment? Its original function is undermined. The form is too innovative
if it is repaired to restore the function (see Figure 8). The patterns created by countless small materials

and a mechanism supporting them and how its original functions are reproduced as a tool show that this



form is not just intended for repair. Is it a leap of thinking prompted by necessity or an ambitious
discovery? Uniquely ingenious efforts for creating the form can be found there and such ingenuity
cannot be seen in preceding tools for similar purposes. Originally, this form is supposed to be shaped
by being curved from a continuous natural material, but the form is entirely deconstructed and then
reconstructed with amazing precision. Beyond thinking that it should originally be one, this form is
shaped by arranging and constituting right groups of materials with small but appropriate property in
the right place. Small materials are agglomerated properly and these materials are carefully chosen
(selection module) and arranged (constitution module) in a way that they can adapt to different
properties in different parts. In addition, a new form that adapts to the properties of newly arranged
groups of materials is created (form creation module) without forcing the reproduction of its original
form as a tool on a reconstituted form this way. It seems that this sense of form creation cannot be
produced unless we do not fundamentally understand the properties of materials we use and are not

accustomed to using it in daily life.
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(“Abstraction and Recomposition of Geometrical Features of the Wood Reliefs in Shrine and

Temple” in Vol. 64, No. 4, Journal of Design and Science, https://doi.org/10.11247/jssdj.67.4 1)
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I realized that the method of form creation that was
finally found about this form was a very natural one. What
lies at the base of form covered by complicated sculptures
has simply geometric and regular constitutions? One is a
form that makes it possible to grasp something as a plane in
a simplified Eastern way and even encapsulate the flow of
time in it by superposing it (see Figure 9); the other is the
presence of frames existing inside three-dimension things,
which can be said to be the basics of Western sculptures (see
Figure 10). In other words, for the basics of two different

styles of miyabori that this study compared, one is planes

and their lamination layers and the other is a chain of
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spheres along frames. It can be concluded that this analysis  Three-dimension expression by a chain of imaginary spheres

of forms clarified the lamination layers of planes and a

chain of spheres as a form creation module. Because both forms are three-dimension constitutions that
make up a side in an architecture from a broad perspective, for both the lamination layers of planes and
a chain of spheres, the final forms amount to material arrangement and three-dimension constitution in
their entire side. At this point, this form is caught up in an Eastern atmosphere, but as you look at each

form, you will see remarkably different styles between the two again.
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(5) & DFRRE Future issue
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The modularization in this context only shows the initial direction of designing modules related to
form creation. Of course, for particular limited modules of individual forms, respectively detailed form
creation flows exist there, but they have yet to reach the stage where that particularity is sublimated and

generality is given to it.
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The goal of future study is to reach the generality of modules that I seek to propose here, that is, the
implementation of a form creation module that makes it possible for each module to break out of the
particularity of each defined case and to be applied to many different cases, including similar

observations of similar studies of other forms not described in this report.
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