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Abstract

This paper provides an interesting exploration of the principles of tangency
from the artist's and designer’s perspective, highlighting its role in the
creation of artworks and designs. The analysis of various artworks from
different periods allows readers to appreciate the diverse ways artists have
employed tangency to achieve their artistic goals. Furthermore, the discussion
of the role of tangency in creating functional art adds a practical dimension
through technical drawings to the exploration, indicating how designers can
use this principle beyond traditional art forms. The conclusion's emphasis on
the significance of tangency in the creative process encourages artists and
designers to experiment with the principle, enabling them to develop their
unique styles and approaches to art-making.
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Introduction

In our modern era especially with the coming of the industrial age tangents have
become a ubiquitous feature of our everyday life. From mechanical components in machines
to integral design features on our household furniture and even to the conscientious and
intentional adaptation of the principles of Tangency in Art and Design.

Tangents and tangency are now commonplace in our world. One may ask why so?
With an advance in science and technology it gets easier by the day to see disciplines that
were once thought to be very far apart converging. One of those is the nexus between the
Arts, Engineering and Architectural design disciplines.

Visual Art is not just limited to the confines of aesthetic pleasure but has always
shown its dynamism in the form of functional art which has seen it evolve alongside
engineering and design. Taking a deeper look into functional art one would see a crossover
of a number of disciplines previously considered core engineering concepts into the realm of
visual and functional art. On the other hand engineering and design would be considered too
rigid and aesthetically boring without the incorporation of an artist's touch to the design
process.

What subsequently took place was an emergence of engineering and design teams
having artists brought on board. Thus making it necessary for the Artist to express himself in
a language not just familiar to him but one that the engineer and designer will understand and
be able to interpret into final design patent drawings.

Over the years this evolution of art has led to countries all around the world to see the need of
technical drawing in art education. Hence the drafting of Technical Drawing as a subject to
be studied by artists in tertiary institutions. It is very easy to walk into lecture halls and
classrooms and find students of art and design taking lectures in technical drawing.

Studies have shown that one of the major technical drawing concepts that artists and
designers are likely to grapple with is the geometric concept of tangency. Worth mentioning
is the ability to identify the purposeful uses of geometric tangents in art and design as well as
where and when to avoid them which requires a deep understanding of the concept.

Researches on how people learn affirm that teachers must teach some subject matter
in depth, providing many examples in which the same concept is at work and providing a
firm foundation of factual knowledge. A deep understanding of the subject matter transforms
factual information into usable knowledge (National Research Council [NRC], 2014)

The study has been structured to achieve the following objectives:

o Defining the Principles of Tangency in Art and Design: By establishing a clear
understanding of the principles of tangency and to highlight their significance in the realms of
both art and design.

) ® Exploring Historical Applications of Tangency in Art: involves an exploration of how
artist from different historical periods have effectively employed the principles of tangency in
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their compositions. This exploration will focus on how tangency contributes to creating unity,
balance, depth, emphasis, and movement in various artworks.

o Applying Geometric Tangency in Functional Art: concentrates on the practical
application of the geometric concept of tangency. Specifically, it examines how this concept
can be utilized in the creation of functional art, with an emphasis on technical drawing
techniques.

o Encouraging Artistic Experimentation: The final objective seeks to inspire artists to
experiment with the principles of tangency. By doing so, artists can develop their unique
styles and approaches to art-making, fostering creativity and innovation.

Through the successful achievement of these objectives, this project aims to offer valuable
insights into the utilization of tangency in art. By understanding how tangency contributes to
the creation of visually captivating and meaningful artworks and designs, this study aims to
contribute to the broader discourse surrounding the intersection of art and geometry.

The principles of tangency and its significance in art and design

The word "tangent" is derived from the Latin word "tangere" meaning “to touch”.

The history of tangents can be traced back to Euclid (300BC) the ancient Greek
mathematician considered to be the father of geometry who made several references to the
“tangent to a circle”. Apollonius (c. 225 BC) defines a tangent as being a line such that no
other straight line could fall between it and a curve. Arnheim (2004) refers to tangency as the
visual relationship between two or more elements that are positioned so that that they touch
or appear to touch at single point P. There are basically three principles of tangency (Parker
& Pick Up).

FIG. 2 FIG. 3
FIG, 1
The distance from the centre The distance from the centre
The distance from the of the bigger circle through P of the bigger circle to the
centre of the circle to to the centre of the smaller centre of the smaller is equal
the point of touch, P is is equal to the sum of the to the difference between
equal to the radius of two radii R+r the two radii (R —r)

Tangents in the Context of Visual Art

In the realm of visual art, the concept of tangents carries both positive and negative
connotations, influencing an artist's creative choices. On one hand, artists often strive to
) avoid tangents as they can introduce confusion and hinder the creation of depth in their
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compositional drawings, a crucial objective in their work. Tangents are generally viewed as
potential pitfalls to be avoided when necessary, as Kemp (2012) suggests, since they occur
when two lines or forms touch in a way that blurs the spatial relationships and can be
considered a cardinal sin in composition.

The term "tangency," as defined by The Tate (2023), refers to the point at which two
elements make contact with each other. Visual Arts Cork (2023) elaborates further,
describing it as a relationship between forms where they share a common boundary and just
touch. Tangency, as an artistic concept, can be harnessed in various ways to achieve different
effects within a work of art.

Gottsegen (2006) underscores the significance of tangency in composition,
emphasizing its role in fostering unity, balance, and harmony within an artwork. For instance,
when two objects are positioned tangentially, they can convey a sense of stability and
equilibrium as they seem to support each other. Conversely, as noted by Hannah (2003),
tangential objects can generate tension or a feeling of movement, as they appear to either
push against each other or pull away.

McGill (2022) defines tangents in visual art as areas in a drawing where elements of
the composition interact in a manner that confuses or disrupts the illusion. Sterner-Cox
(2022) concurs, emphasizing that tangents come into play in various forms of art, including
paintings and drawings, and occur when two objects, such as lines or shapes, touch but do not
overlap. Due to their potential for visual awkwardness or ambiguity, tangents tend to draw
attention. Moreover, tangency can also serve as a tool for creating a sense of depth and
perspective in an artwork, as noted by Cole (1915).

In the eyes of artists tangents present a mixed bag of opportunities and challenges. An
essential skill for artists and designers is the ability to identify when tangents occur and to discern
when it is appropriate t0 incorporate or avoid them in their artistic endeavors.

Visual Blunders to avoid when using Tangents in a Composition (FIG 4).

1) Closed corner: When a symmetrical shape is bisected by the painting's edge, it generates a
disconcerting sensation of abrupt truncation for the observer.

Solution: Explore alternative methods to adjust the image's composition or gently blur the object's
boundary to reduce the distracting tangent effect. Encounters between the edges of an object and the
boundaries of your artwork can evoke an uncomfortable and cramped impression for the viewer.

2.) When the upper part of a vertical object aligns with the lower edge of a horizontal object, the
two shapes can appear to blend together

Solution: Raise the vertical object slightly so that it overlaps the horizontal, or lower it so that
there’s extra space in between.

3) 4.) and 6.) When clearly defined vertical shapes are positioned directly behind an object, they
frequently give the impression of emerging from that object, resembling antlers.

Solution: Move the background shapes to a lateral position, away from behind the object,  or adjust
their shading or colour to harmonize better with the background.

5.) The boundary of a picture plane is regarded as a distinct shape. When a shape e.g a tree branch is
projected into the corner of the picture plane, it excessively directs focus towards that corner.

Solution: move the shape to a lateral position away from the corner or adjust their shading or colour to
harmonize better with the background.
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7.) Encounters between the edges of an object and the boundaries of the artwork can evoke an
uncomfortable and cramped impression for the viewer.

Solution: Opt to trim the object slightly within its boundaries, allowing viewers to use their
imagination, or position it completely within the picture frame with some extra space.

NN

FIG. 4

Visual blunders to avoid when using tangents in artistic compositions
Constructive Uses of Tangents by renowned Artists in History

Hokusai (1831) The Great Wave off Kanagawa A
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The celebrated Japanese artist, Hokusai in The Great Wave off Kanagawa employed
the Golden Spiral technique. The spiralling wave sits on the left-hand side of the painting,
gifting space to the movement of the sea on the right and an organic spiral form on the left.
This asymmetry energises the picture and draws your eye towards the circling movement of
the surf(Guth, (2015). Hokusai's creation of this captivating wave involves the utilization of
the R-r formula, incorporating arcs of radii R1, R2, R3, R4, R5, and so forth, which are
internally tangent to one another.

Gogh (1889) Starry NightA

In Vincent van Gogh's masterpiece, "Starry Night," a multitude of artistic techniques
are skilfully employed to convey both its emotional depth and visual impact. While tangents
may not be the central theme of the painting, they serve a crucial role in shaping its
composition and creating visual effects that evoke feelings of tension, equilibrium, and
harmony. Tangential relationships are observable in various aspects of the artwork, such as
the cypress tree in the foreground intersecting with the stars, the village juxtaposed against
the horizon, and the swirling patterns in the sky forming numerous tangential connections
with the stars.

These swirling lines artfully impart a sense of movement and turbulence to the
nocturnal heavens. Furthermore, the artist's distinctive brush strokes lend a softening touch to
the points of contact between the stars and the swirling skies.
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Anatsui (2010) Gli Wall A

El Anatsui, the renowned Ghanaian artist, has garnered significant international
acclaim for his iconic "bottle-cap installations.” These unique, large-scale assemblages are
composed of thousands of aluminium pieces collected from alcohol recycling stations and
meticulously interconnected using copper wire. The result is a series of metallic, fabric-like
wall sculptures that possess the remarkable ability to establish profound conr.2ctions between
themes of consumption, waste, and the environment. Within these installations, the bottle

caps are positioned as tangents to one another, intricately forming a complex network of
tangential relationships
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Anatsui (2010) Peak A

Ekoi Ejagham head dress in Cross
River State, Nigeria. The captivating
spiralling hair do is composed of
circles of different radii
internallytangent to one another.

Intricate geometric patterns
on this mask, create a
harmonious balance through
tangential connections

Tangency is a vital component of African art, particularly evident in

the design of masks. These masks, originating from various African ethnic groups, possess
diverse shapes and intricate geometric patterns, creating a harmonious balance through
tangential connections. These geometric patterns, such as parallel lines and symmetrical
arrangements, intersect and touch, emphasizing the significance of tangency within African
mask design.

Beyond aesthetics, tangency in African masks carries deep cultural and symbolic
meanings. For instance, the way elements like eyes and mouths tangentially connect
symbolizes the link between wisdom and communication. Furthermore, these tangential
connections convey a sense of fluidity and movement in the masks, depicting dances or
natural forces like wind and water.

In essence, tangency is a multifaceted principle within African mask art, unifying
elements, conveying symbolism, and portraying dynamic movement. It underscores the rich
artistic and cultural heritage of these masks, showcasing how tangency is not just a design
technique but a profound storytelling and expressive element in African art
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>

Michelangelo (1512) Creation of Adard\

Within Michelangelo’s Creation of Adam, a masterpiece adorning the Sistine Chapel, the
Visual tangent of touching fingertips symbolizes the profound connection between the divine

and the human. This portrayal captures the human creation

Friedrich (1818) ""Wanderer above the Sea of Fog,"" A
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In Caspar David Friedrich's "Wanderer above the Sea of Fog," the strategically placed
tangent clouds, which are highlighted, play a pivotal role in accentuating the central figure,
thereby drawing the viewer's focus towards the wanderer. A softening of the edges of the
cloud and adjusting the shading or colour to harmonize better with the background enhances depth
and perspective in the artwork

Constructive Uses of the Principles of Tangency in functional Arts

The principles of tangency play a vital role in the functional arts, providing a
foundation for design and functionality. It ensures seamless transitions and connections
between different components, promoting both aesthetics and usability. In furniture design,
the careful application of tangency principles ensures that joints and seams align precisely,
enhancing both visual appeal and structural integrity. In architecture, tangency principles are
employed to create fluid and harmonious spaces. Curved walls that seamlessly meet floors
and ceilings exemplify this, generating a sense of continuity and grace in the built
environment. Additionally, in product design, tangency helps optimize ergonomics by
ensuring that surfaces and edges align comfortably with the human body's natural contours.
In fashion, tangency guides pattern making and garment construction, ensuring that clothing
fits comfortably and flatters the body's form while tangency is essential in graphic design,
where it influences the flow and coherence of visual elements. Smooth transitions between
shapes, colours, and text enhance the overall readability and appeal of printed materials.

The technical drawing examples and exercises offered, are derived from
commonplace objects familiar to artists and designers, serve as a concentrated and thorough
method for showcasing the practical use of tangency across diverse design disciplines,
thereby enhancing comprehension of t
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In FIG. 2A, we observe the point T2 where two external circles meet, while FIG. 2B showcases the

FIG 2B FIG 2C
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smooth fluidity of a curved line passing through this point, and FIG. 2C

Highlights the tension and balance between two externally touching semi-circular

arcs, ultimately defining the form of the wine goblet (FIG 2D) and theflower petals (FIG 2E)
through the harmony of these elements and tangent circles.
FIG. 3A delves into the concept of internal tangency, emphasizing the point of contact T3
between two arcs, one within the circumference of the other, and in FIG. 3B, a heart shape
emerges from the interplay of three tangent circles, while an oval in FIG. 3C takes shape
through the tangents of four circles.
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In FIG 5A and 5B, the apple and stalk element of a motif combines 6 internal tangents
and 1 external tangent, all within the context of 7 circles. FIG 5A shows all given
measurements of arcs and their centres while FIG5B prominently highlights the external
tangency at T1 that smoothly connects two circles, and the artful use of internal tangency
(T2) among the circles to create the apple motif, showcasing the artist's skill in leveraging
these geometric principles within the structure of 7 circles for design.

The flower vase's design in FIG 6A and 6B is intricately crafted through a
combination of four external tangencies and two internal tangencies. Within this design
framework, centres A, B, D, and E are designated, while centres O and P are determined by
applying the formula R + r to the known centres D and E."
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Awili (2023)

In FIG. 14A, a side view of a lady's boot is depicted along with measurements
detailing the arcs and their corresponding centres. Conversely, FIG. 14B illustrates the
process of combining these arcs to achieve a total of 12 points of tangency within the design

of this lady's boot.
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Conclusion

This research paper delved into the fascinating world of tangency from both an artist's
and designer's perspective, shedding light on its crucial role in the creation of artworks and
designs. Through the analysis of various artworks spanning different historical periods, it
becomes evident how artists have harnessed the concept of tangency to achieve their artistic
objectives. Moreover, the paper extends the discussion to the realm of functional art,
illustrating how designers can apply the principles of tangency in practical ways, often
incorporating technical drawings to facilitate the translation of artistic ideas into functional
designs.

The study underscores the significance of tangency in the creative process,

encouraging artists and designers to experiment with this principle to develop their distinctive
styles and approaches to art-making, fostering creativity and innovation in the process.
As the industrial age has blurred the lines between disciplines like art, engineering, and
architectural design, tangency has emerged as a common thread connecting these seemingly
distinct fields. This interdisciplinary convergence has resulted in artists collaborating with
engineers and designers, necessitating the ability to communicate effectively across these
domains, often using technical drawings as a shared language.

Technical drawing, with a focus on geometric tangency, has become a critical
component of art education, as studies suggest that a deep understanding of this subject
matter is essential for artists and designers. Tangency, derived from the Latin word "tangere"
meaning "to touch,” has historical roots dating back to ancient mathematicians like Euclid
and Apollonius.

In the context of visual art, tangency is a complex concept that artists approach with
both caution and creativity. Tangents can either enhance or hinder the compositional aspects
of artwork, impacting depth, balance, and movement. Artists seek to strike a delicate balance
between employing tangency for its visual effects while avoiding it when it disrupts spatial
relationships.

The paper also highlights examples of renowned artists throughout history who
effectively employed tangency in their works. Hokusai's "The Great Wave off Kanagawa,"
Van Gogh's "Starry Night," El Anatsui's "Gli Wall," and Michelangelo's "Creation of Adam™
all demonstrate various ways in which tangency contributes to the visual impact and
storytelling within art.

In functional arts such as furniture design, architecture, product design, and fashion,
the principles of tangency play a pivotal role in ensuring precise alignments, enhancing
aesthetics, and optimizing usability. Tangency is crucial for creating seamless transitions,
both structurally and visually, in these disciplines.

Overall, this research offers valuable insights into the multifaceted role of tangency in
art and design. By understanding and harnessing the principles of tangency, artists and
designers can continue to bridge the gap between creativity and functionality, contributing to
the ongoing discourse surrounding the intersection of art and geometry.

References

) Anatsui, E. (2010). Gli Wall. [Online]. https://www.wikiart.org/en/el-anatsui/gli-wall-2010

Journal of Teacher Perspective, Volume 18 No. 1, November, 2023: ISSN 2006-0173 16


https://www.wikiart.org/en/el-anatsui/gli-wall-2010

Exploring The Principles of Tangency from the Artist and Designer’s Perspective

Anatsui, E. (2010). Peak. [Online]. https://www.brooklynstreetart.com/2013/02/20/el-anatsui-
shows-both-gravity-and-grace-in-new-york/

Friedrich, C. D. (1818). Wanderer above the Sea of Fog. [Online].
https://en.wikipedia.org/wiki/Wanderer above the Sea of Fog#/media/File:Caspar
David_Friedrich_- Wanderer_above the sea of fog.jpg

Gottsegen, M. D. (2006). The Painter's Handbook: Materials and Techniques. Watson-Guptill
Publications.

Gogh, V. (1889). Starry Night. [Online]. https://artsandculture.google.com/asset/the-starry-
night/bgEuwDxel93-Pg?hl=en-
GB&Ms=%7B%22x%22%3A0.5%2C%22y%22%3A0.5%2C%222%22%3A8.86082
3305835405%2C%22size%22%3A%7B%22width%22%3A2.1355860341219746%2
C%22height%22%3A1.2375%7D%7D

Hannah, G. G. (2003). The Elements of Design: A Practical Encyclopedia of the Artistic and
Technical Components of the Graphic Arts. Simon & Schuster.

Kemp, W. (2012). Are You Unwittingly Creating a Compositional Cardinal Sin? [Online].
https://willkempartschool.com/compostional-mistakes-in-drawing/

Kooness. (2022). What is composition in art: The Definition Explained through famous
artworks. [Online]. https://www.kooness.com/posts/magazine/what-is-composition-
in-art-the-definition-explained-through-famous-
artworks#Rule+of+the+Golden+Spiral

Michelangelo. (1512). Creation of Adam. [Online].
https://en.wikipedia.org/wiki/The Creation of Adam

Mize, D. (2008). Avoiding Tangents. [Online]. https://emptyeasel.com/2008/11/18/avoiding-
tangents-9-visual-blunders-every-artist-should-watch-out-for/

National Academies. (2014). How People Learn: Brain, Mind, Experience, and School
C(Expanded Edition). [Online]. https://nap.nationalacademies.org/catalog/9853/how-
people-learn-brain-mind-experience-and-school-expanded-edition

Sterner-Cox. (2022). Tangents - What they are and why we care? [Online]. https://stermer-
cox.com/2017/06/09/tangents-2d-art-definition-examples/

The Tate. (n.d.). Tangency. [Online]. Retrieved April 18, 2023, from
https://www.tate.org.uk/art/art-terms/t/tangency

) Visual Arts Cork. (n.d.). Principles of Art/Design - Tangency. [Online]. Retrieved April 18,
2023, from http://www.visual-arts-cork.com/principles-of-art/tangency.htm

Journal of Teacher Perspective, Volume 18 No. 1, November, 2023: ISSN 2006-0173 17


https://www.brooklynstreetart.com/2013/02/20/el-anatsui-shows-both-gravity-and-grace-in-new-york/
https://www.brooklynstreetart.com/2013/02/20/el-anatsui-shows-both-gravity-and-grace-in-new-york/
https://en.wikipedia.org/wiki/Wanderer_above_the_Sea_of_Fog#/media/File:Caspar_David_Friedrich_-_Wanderer_above_the_sea_of_fog.jpg
https://en.wikipedia.org/wiki/Wanderer_above_the_Sea_of_Fog#/media/File:Caspar_David_Friedrich_-_Wanderer_above_the_sea_of_fog.jpg
https://artsandculture.google.com/asset/the-starry-night/bgEuwDxel93-Pg?hl=en-GB&ms=%7B%22x%22%3A0.5%2C%22y%22%3A0.5%2C%22z%22%3A8.860823305835405%2C%22size%22%3A%7B%22width%22%3A2.1355860341219746%2C%22height%22%3A1.2375%7D%7D
https://artsandculture.google.com/asset/the-starry-night/bgEuwDxel93-Pg?hl=en-GB&ms=%7B%22x%22%3A0.5%2C%22y%22%3A0.5%2C%22z%22%3A8.860823305835405%2C%22size%22%3A%7B%22width%22%3A2.1355860341219746%2C%22height%22%3A1.2375%7D%7D
https://artsandculture.google.com/asset/the-starry-night/bgEuwDxel93-Pg?hl=en-GB&ms=%7B%22x%22%3A0.5%2C%22y%22%3A0.5%2C%22z%22%3A8.860823305835405%2C%22size%22%3A%7B%22width%22%3A2.1355860341219746%2C%22height%22%3A1.2375%7D%7D
https://artsandculture.google.com/asset/the-starry-night/bgEuwDxel93-Pg?hl=en-GB&ms=%7B%22x%22%3A0.5%2C%22y%22%3A0.5%2C%22z%22%3A8.860823305835405%2C%22size%22%3A%7B%22width%22%3A2.1355860341219746%2C%22height%22%3A1.2375%7D%7D
https://artsandculture.google.com/asset/the-starry-night/bgEuwDxel93-Pg?hl=en-GB&ms=%7B%22x%22%3A0.5%2C%22y%22%3A0.5%2C%22z%22%3A8.860823305835405%2C%22size%22%3A%7B%22width%22%3A2.1355860341219746%2C%22height%22%3A1.2375%7D%7D
https://willkempartschool.com/compostional-mistakes-in-drawing/
https://www.kooness.com/posts/magazine/what-is-composition-in-art-the-definition-explained-through-famous-artworks#Rule+of+the+Golden+Spiral
https://www.kooness.com/posts/magazine/what-is-composition-in-art-the-definition-explained-through-famous-artworks#Rule+of+the+Golden+Spiral
https://www.kooness.com/posts/magazine/what-is-composition-in-art-the-definition-explained-through-famous-artworks#Rule+of+the+Golden+Spiral
https://en.wikipedia.org/wiki/The_Creation_of_Adam
https://emptyeasel.com/2008/11/18/avoiding-tangents-9-visual-blunders-every-artist-should-watch-out-for/
https://emptyeasel.com/2008/11/18/avoiding-tangents-9-visual-blunders-every-artist-should-watch-out-for/
https://nap.nationalacademies.org/catalog/9853/how-people-learn-brain-mind-experience-and-school-expanded-edition
https://nap.nationalacademies.org/catalog/9853/how-people-learn-brain-mind-experience-and-school-expanded-edition
https://stermer-cox.com/2017/06/09/tangents-2d-art-definition-examples/
https://stermer-cox.com/2017/06/09/tangents-2d-art-definition-examples/
https://www.tate.org.uk/art/art-terms/t/tangency
http://www.visual-arts-cork.com/principles-of-art/tangency.htm

