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Foreword

The primary objective of the note is to introduce the reader to the more important
chapters and ways of representation of descriptive geometry, as well as to offer
practical support to students who study fine arts. Accordingly, it is assumed to know
not more than the high school/secondary school curriculum. According to our
objectives, the note would like to be followed and clear for both the correspondence
and distance learners, who — using this note - will be able for self-study.

The descriptive geometry is a special way of representation: its practice needs
geometrical knowledge, ability of seeing internal spatial shapes, creativity, accuracy
in preparation of drawings, or even aesthetic perfection.

Continued deal with descriptive geometry for the students results deepening
geometrical knowledge, stronger space-perception. Their creativity will be better,
their drawings will be more particular.

The descriptive geometry applies the results of other areas of the geometry, like
elementary geometry, but mainly projective and differential geometry.

A full description of all of these is not possible in this present note and cannot be its
goals, too. However, we will try to publish useful and clear practical knowledge and
relations of the fine arts, that could be easily applied in the course of visualization,
furthermore it will encourage some readers to widen further their knowledge. Due to
its electric appearance the note has many benefits. Everybody could study it or could
make copies anytime and anywhere. To follow the development of a diagram and so
to understand the diagram itself needs independent, ,self-made” drawing. The
construction of drawings and the acquisition of knowledge requires the traditional set
of ,paper-ruler-pencil”, rather than any digital interface. It is very important to see the
spatial meaning and appearance of every descriptive geometrical diagram,
construction.

The descriptive geometry — as the practical application of the theory of geometrical
transformation - is a part of mathematics, and within this of geometry.
Engineering-construction requires an intermediary "language" to communicate the
intentions of the designer to the contractor, who can create exactly the piece in
accordance with the description. The art that would like to transfer the view of
environment, also needs a certain form of expression. This form of expression was
based by the descriptive geometry and its ,dialects” were formed by its users. Fine
arts, cartography as well as technical practice have developed more representation
methods, usuable standards, drawing procedures.

Its main tasks are as follows:

1, representation of the positions of spatial objects (geometric shapes) and its
dimensional relationships in the plane,

2, to do the spatial constructions in its projective plane,
3, reconstruction of depicted shapes,
4, discovery of mental and psychological spaces





Here are some thoughts in order to explain the fourth points:

The artist - wandering on the border between the inner and outer spaces — is looking
for places that are about expansion of spatial realization of author’s intention,

about the mental and psychological spaces and spacefeelings, that come to life
within the coulisses of real life, and furthermore combine the author’s intention with
the real space,

about the immaterial part of creative process, that are demonstrated by the works
arising as an imprinting of this process, as well as by the perception of this works in
the viewer.

about the author’s intention, that thinks, feels, acts in spaces, and invites his visitors
to these spaces as well. Sets out from spaces or adds spaces to his starts. At the
same time the creator has encountered combine qualities of spaces, separates, sorts
and organizes together, as part of a new unit, makes his own reality, operates
different psychological contents, depending on the quality of arrangement.

We would like to draw attention to the possibility of various spatial connection, that
could be define as ,borders of outer and inner spaces”. We show the spaces, as
relative systems, the interconnections between them, the route and method of
penetration between the psychic and real spaces. The line and the point parallel
appears in the form of both symbolic and geometric applications, grasping the
associative possibility of their connections. Altogether it draws a parallel between
conventional and individual way of perception of space.

Development of space perception, interpretation of outer/inner space relation

Interest in spaces is not the theme of recent days in paintings. The effort to achieve
three-dimensional effect, or even to eliminate it, has developed in various forms
during the history of painting. The techniques to achieve the perspective effect has
been used for centuries and has been developed consciously. These traditions, that
aimed to produce spatial illusion on planes, are available and learnable for all
creators. What could be achieved by this is a kind of fixed artistic position, that lets
the observer to see the objects in a peculiar way.

"In comparison the old masters with the modernists it can be seen how important was
to preserve the integrity of paintings and attention was paid to refer the planelike
character of the picture, parallel with a full 3-D illusion. The modernists, however,
don’t question the contrast between the planelike and 3-D character of paintings, but
they convert simply this process of perception. According to this you will perceive first
the planelike character and then analyse its content. It can be seen from these that
modernism doesn’t mean any break from the previous traditions. The continuity, the
reliance on their predecessors could be traced, too. .The modernists overrule the
traditions, but at the same time develop that further, too, as their aim is not to
disconnect the continuity of tradition. The art itself is about a kind of continuity, or at
least couldn’t be existed without it. Without the art of the past times, or even without
the demand to refer the values of past times, would the modern art hardly be justified.

Clement Greenberg, Modernist Painting: in Forum Lectures, Voice of America, Washington D.C., 1960






The formation of perspective was considerably influenced by two factors. One
of them is the endeavour to the real representation in painting, that encourages
the artist to evoke, to visualize their experimental spectacles in the pictures. At
the same time this demand expressed the understand and domination of sight
and natur, that was clearly seen in the translucent window-metaphor of
renascence pictures. Erwin Panofsky himself starts from Diirer’s definition in his
powerful essay about perspective:

,we're going to speak about perspectivic space-perception in the fullest sense of
word only, when not only the single object (like house or furniture) can be seen
,,shortened”, but the whole picture converted quasi into ,,window”, as an other
theorist called. . We have the impression as if through it we see the space.
Therefore, when the representation essentially denies and reinterprets the surface
of paintings and reliefs, where the single figures or things appear on it or attache
to it, to a mere picture-plan, through it the whole space, containing the
individual objects that can be seen, and it becomes neutral that this projection is
determined either by the perception or , more or less, by the ,,proper”
geometrical construction.”

A perspektiva mint szimbolikus forma. In: Beke Laszl
(szerk.): A jelentés a vizualis miivészetekben. Budapest,
Gondolat.170-198.

Panofsky, Ervin
(1984) (1927):

In the final domination of linear perspective could take part of the fact, that the
representation of the High Renaissance identified the top of the sight pyramid
with the observer’s fixed view, as it was composed by Brunelleschi and Alberti.
In this way the central perspective routine could gain not only realistic, but
symbolic meaning, too, as it put the observer favoured position.

The decrease of the application of perspective method can be traced from the
Baroque ages and furthermore can be found in several special books. The reason
of this was the appearance of perspectives with more view points, as well as the
increasing demand from the clients. This view didn’t wish to guarantee
privileged site to the one, fix positioned observer. The viewer as well as the
,protagonists” of the picture are all in move, and the picture less wants to fulfil
the mission role of an icon.

(This note, as a descriptive geometrical auxiliary material, would like to impart
the geometrical and empiric knowledge of perspective construction to students,
who study fine arts, and this note has no intention to deal with the relation
between perspective and iconography or other theory of art.

The main task of this note to turn , through constructed and artistic mode of
expression, reader’s attention to the space, to perception of space, to
visualizable.)







Attila Radosza DLA: descriptive geometric exercises step by step

Guide

The majority of descriptive geometric books and notes show the definitions, the logic how to solve
the exercises, and generally give the solved, finished drawing.

My several years in teaching this subject convinced me of the neccessity to change this pactise. The
solutions of the excercises mean failure for the majority of students, generally not because of the
understanding of theory but because of the many steps applying in the practise. For this problem |
developed a step-by-step method for the way of construction. Among the various steps the
necessary theoretical knowledge can be found, too. One exercise module forms a PDF file, the total
of that files form a PDF Portfolio.

The colours on the presented drawings could indicate new elements, planes, elevations, views in
order to help the better understanding. In the course of practical construction mostly enough to
apply 0,3-0,5 mm thick graphite pencil, to strenghten the visibility use B2, B3 pencils. During
construction apply usual geometrical tools, like compass, ruler, etc. In a given case colours could be
used, too.
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Albert Addm(1975), Goethe perspektiva kabinet 2011





Albert Adam (1975), Humboldt’s Study 2011





Andrea Mantegna(1431-1506), Camera degli sposi 1471-74





Andrea Mantegna(1431-1506), Dead Christi 1490





Andrea Pozzo(1642-1709), St Ignatius Roma 1685





Anselm Kiefer (1945) Sulamith 1983





Anselm Kiefer (1945), Nueremberg 280 x 380 cm, 1982





Bak Imre (1939) Attachment (2008) 140x210 cm ackrylic on canvas





Bak Imre (1939) Interior





Bak Imre (1939) The city 1996





Bortnyik Sandor (1893-1976) Raum, Frau, Ich 1924
41 x 51cm olaj, vaszon





Bortnyik Sdndor (1893-1976) Red lokomotiv 1923





Boszorményi Istvan (1964) Single-masted 1994





Czigany Akos (1972)





Czigany Akos (1972)





Csorg6 Attila (1965-) poligonal objekt





Csorg6 Attila (1965-) untitled 2000





David Schnell (1971-) Bretter planks 2005





David Schnell (1971-) eye fuck (2011) 150x180cm oil on canvas





Ellsworth Kelly, Red Curve in Relief 299 x 322@09,

Ellswoth Kelly (1923) Yellow with Red Triangle 1973





Francis Picabia (1879-1953) Dances at the Spring 1912





Franz Anton Maulbertsch (1724-1796)
Detail oh the Parish Churc Cupola in Papa 1783, fresco





Gaal Tamas (1962-) Bridge Il. 1997





Giorgio de Chirico (1888-1978)
Melancholy and Mystery of a Street and The Nostalgia of the Infinite, 1914





Giorgio de Chirvico - Mazza d" Italia

Giorgio de Chirico (1888-1978) Piazza d'ltalia, 1913





Innsbruck St. Jakob Cathedral, Organ 1725





Jan Vermmer(1632-75), Music lesson 1662-65 74x64,1 cm





Jan Vermeer, Street in Delft 54,3x44 cm 1657-58





Jovanovics Gyorgy (1939-) Conclusion Light Il. 1986
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Julia Mehretu(1970) “Presistent vision”





Kdnig Frigyes (1955) Hommage a Andrea Pozzo, 1989





Konig Frigyes (1955-) The ruin 2007, oil on canvas 180 x 140 cm





Korodi Janos (1971) untitled 2006





Lorenzo Ghiberti (1378-1455), Porta del Paradiso 1425-52
Solomon and the queen of Sheba





Lorenzo Ghiberti (1378-1455), Porta del Paradiso 1425-52
The story of Joseph, a panel from the second set of doors to the Baptistery.





Marton Enikd (1980-) acryl on paper 70x100cm 2010





Marton Eniké (1980-) oil on canvas 150x180cm 2013





Marton Enikd (1980-) oil on wood 35 x 23 cm 2011





Maurits Cornelis Escher (1898-1972) Belvedere litography 1958
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Michelangelo Pistoletto (1933)
Division and Multiplication of the Mirror 1978
via Luxembourg and Dayan






Nadas Alexandra (1974) Floating chamber (2011)





Orosz Istvan (1951-), The wall IV. 2008





Orosz Istvan (1951-) Cylindrical anamorphosis 1989





Piero Della Francesca (1415) Flagellation 1469





Szikora Tamas (1943-2012) Box with double Shadow 2002





Szikora Tamas (1943-2012) formworkd concrete with two boxes

2001-2002, 110x116cm





Szikora Tamas (1943-2012) Six boxes 2009





1585 Teatro Olimpico , Vicenza

Andrea Palladio (1508-1580),





Varga Tunde (1967) Untitled 2006





Veres Balazs (1982-), Churn in the space 2011





Vojnich Erzsébet (1953-), Empty pools 2011
60 x 170 cm acryl, canvas





Vojnich Erzsébet (1953-), Pool with chequered tiles 2009
41 x 50 cm mixed media






		Albert_adam__Goethes_lookout_cabinet_2011

		Albert_adam_Humboldts_Study

		Andrea_Mantegna__Camera_degli_sposi_1471-74

		Andrea_Mantegna__Dead_Christi_1490

		Andrea_Pozzo__St_Ignatius_Roma_1685

		Anselm_Kiefer_(1945)_Sulamith_1983

		Anselm_Kiefer__Nueremberg_1982

		Bak_Imre(1939)_Attachement_2008

		Bak_Imre(1939)_Interior

		Bak_Imre(1939)_The_City_1996

		Bortnyik_Sandor(1893)_Raum_Frau_Ich_1924_41x51cm_olaj_vaszon

		Bortnyik_Sandor(1893-1976_)_Red_lokomotiv_1923

		Boszormenyi_Istvan_(1964)_Single-masted_1994

		Czigany_akos_(_1972_)

		Czigany_akos__(1972)_2

		Csorgo_Attila_(1965)_poligonal_objekt

		Csorgo_Attila_(1965)_untitled_2000

		David_Schnell_(1971)_Bretter_planks

		David_Schnell_(1971)_eye_fuck_2011

		Ellsworth-Kelly-Red-Curve-in-Relief-2009

		Francis_Picabia_(1879-1953)_Dances_at_the_Spring_-_1912

		Franz_Anton_Maulbertsch__Detail_oh_the_Parish_Churc_Cupola_in_Papa

		Gaal_Tamas_(1962-)_Bridge_II

		Giorgio_de_Chirico(1888-1978)_Melancholy_and_Mystery_of_a_Street_and_The_Nostalgia_of_the_Infinite__1914

		Giorgio-de-Chirico_1888-1978_Piazza_dItalia

		Innsbruck_St._Jakob_Cathedral__Organ_1725

		Jan_Vermeer__Music_lesson

		Jan_Vermmer_Street_in_Delft_1657-58

		Jovanovics_Gyorgy(1939)_Conclusion_II._1986

		Julia_Mehretu_(1970)_Presistent_Vision

		Konig_Frigyes-(1955)Hommage_a_Andrea_Pozzo

		Konig_Frigyes_The_ruin__2007_oil_on_canvas_180x140cm

		Korodi_Janos_(1971)_untitled_2006

		Lorenzo_Ghiberti__Solomon_and_the_queen_of_Sheba__Porta_del_Paradiso

		Lorenzo_Ghiberti_Gates_of_ParadiseThe_story_of_Joseph

		Marton_Eniko_(1980)_acryl_on_paper

		Marton_Eniko_(1980)_oil_on_canvas_2013

		Marton_Eniko_(1980)_oil_on_wood_2011

		Mauritius_Cormelis_Escher_(1898-1972)_Belvedere_1958

		Michelangelo-Pistoletto(1933)-Division-and-Multiplication-of-the-Mirror-1978-via-Luxembourg-and-Dayan

		Nadas_Alexandra_(1974)_Floating_chamber_2011

		Orosz_Istvan_(1951-)__The_wall_IV

		Orosz_Istvan_(1951-)_Cylindrical_anamorphosis_1989

		Piero_Della_Francesca_(1415)_Flagellation_1469

		Szikora_Tamas_(1943-2012)_Box_with_double_Shadow_2002

		Szikora_Tamas_(1943-2012)_formworkd_concrete_with_two_boxes

		Szikora_Tamas_(1943-2012)_Six_boxes_2009

		TeatroOlimpico__Vicenza__Andrea_Palladio_1585

		Varga_Tunde_(1967)_Untitled_2006

		Veres_Balazs_(1982-)__Churn_in_the_space_2011

		Vojnich_Erzsebet(1953)_Empty_pools_2011_60x170cm_akril_vaszon

		Vojnich_Erzsebet__Pool_with_chequered_tiles_2009_41x50cm




Commentary to picture selection

The primary objective of picture selection is to show the possible appearances of perspectivein the

fine arts in historicalperspective and in various artistic forms. Parallel it would like to encourage the

visualizationand free interpretationthe elements of space and distance with the tools of perspective
during theactivity of different visual and plastic arts.

As | would like the descriptive geometry to be useful, as well as organic knowledge for the fine arts
students in their theoretical and practical studies, not the type of construction was the main issue at
picture selection, but the creative attitude. The chronology of pictures doesn’t set up an evolution
order, too.In the course of the centuries we know more and more about the human vision, and its
creativity, but it doesn’t mean that the knowledge, the artistic credibility, the power of visualization,
the emphatic ability of any artisticera would be less.

Nobody can imagine that Cimabue closed, iconic pictures carry less mystery than AdamAlbert’s
technically prepared Huboldtstudy .

Strong, clear and wonderful example can be seen on Pierodella Francesca’s renaissance pictures
based on central perspective. This type of delineation where the vanishing lines of the picture go to
one focus, makes this construction nearly as an evidence. In case of more pictures, where their
presence is perhaps less clear, | inserted the vanishing lines e.g. in the works of FrigyesKonig. In case
of other pictures, e.g. TindeVarga’s or Michelangelo Pistoletto’sones, | highlighted the lines running
to the two vanishing points, as the main organizing forces of the picture. However | did not want to
make this solution (that is hacked to death in many other descriptive geometrical books) to the main
massage of the pictures. On many pictures appears the perspective not in a constructed, butin a
freely manner( Robert Delaunay ) . In other cases a mere subjective vanishing point makes the picture
fragmented, or even dynamical by evoking the movements ( Picabia: Dance at the Spring ,
SandorBortnyik:Red Lokomotiv ).

Spatial effect of pictorial gestures can be seen on the pictures of Enik6Marton. These basic scenic
elements as objected ones due to their limited size make the space on the pictures of David Schnell
or Michael Kunze, but guided, more controlled way.

The evidence of appearance of perspective in photographic arts cannot be calling to account on the
object-lens, as it doesn’t destroy the life-likeness as well as the intellectual, spatial deepness of the
created picture. Photographic picturesof AkosCziganyglancing at the sky sketch out the bounds of
liberty with walls of buildings.

MaurieCornelis Escher 's graphics seem to work by means of perspective, but we can smile quickly at
our meditation when we realize, as viewer, the curved mirror offered bythetricky artist. The distorted
constructing rules, in another way, but are about the same rules and furthermore about those, who
created them. Similarly and magnificently deals with these questions IstvanOrosz, too.

Elsworth Kelly put together questions from colour fields. He is questioning, if the relationship
between the space and the colour could be so plain? He offers simple and very natural response,





right at the beginning of the XXI. century, when even the way of posing this question seemed
problematic, after so many antecedents and complications.

Similar visual thinking is one of the starting points of ImreBak’sdecadeslong artistic period.In order to
represent it | selected pictures from two of his artistic periods, that show the artist's preference
changes in pattern and rate, too.

Having reconsidered these ideas we take a look at the pictures of Jan Vermeer from XVII. century, we
can realize easily the clarity and sobriety on these pictures. Only a few people were able to paint, to
write or to represent in general the man living in his own environment more precisely, without
exaggeration, exactly, silently.

An example for architecture —interior design from the matured Renaissance era is Andrea Palladio's
TeatroOlimpico , where the perspective became imitated, better to say played, performed stage
setting. No doubt that the organ of baroque Church of St. Jacob in Innsbruck are according to the
heights of the whistles in order to widen the internal space of the church.

The magnificence of reliefs that are improved by drawings, embossings and shadows could be
illustrated by Lorenzo Ghiberti, Porta del Paradiso and could be proudly mentioned here the young
sculptor, BalazsVeress (studied in Pécs) with his cast concrete workChurn in the space as well.

It would be impossible to speak briefly about the wealth and intelligence of the outstanding
sculptural, plastic works of GydrgylJovanovics. In order to represent it, his work: Conclusion -Light Il
.should be seen.

Julia Mehretu 's work, Presistent vision is very interesting, where the space is approaching with
smaller elements of the space.

In the works of ElizabethVojnich and TamasSzikora surely the perspective is not the most evident
elements on the pictures. At the same time the personal evocative talent on their pictures is so
strongly elaborated integrating all elements in the favour of sight, that the presence of personal,
humanized, soft geometry gives a total unique appearance to their works.

The criteria of picture selection were — among others - to be generous, to embrace several artistic
styles and epochs, but its volume shouldn’t be vast, and doesn’t want to become a panoptic of
history of art. | tried to select from both the Hungarian and international artists, and of course there
are many, who were left out, though their works would justify their presence.

More present creators from the artistic staff of Pécs were put in this selection, because if this manual
is for the students of Pécs University, it is important them to know about the excellences before
them.
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Universal axonometric
1.Axes (X) (y) (z) and point of intersection of axonometrical plane

of projections X,Y,Z .
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Representation of 4 cm long side regular triangular pyramid
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Oblique-angled, two-dimensional
(Kavalier) axonometric
on axis 'x' 1:24o0n axis 'y' 1:1, on axis 'z' 1:1
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1st step: h" |

2.:h'
3.. e/
4..e"

G!

tll

Hll

pont iIIesztés}S sikra

in:

sert

plane panel to pla

ane
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Technical axonometric
on axis 'x' 1:2, on axis 'y' 1:1, on axis 'z' 1:1
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A"

Inclined plane

BII

Construction of intersectional point/trace





D"
a ell
‘e and s make a second projection plane,

cover each other, their point of intersection
(trace) is 'D'

Dl
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Some theories

\ o l
a’ NZa—

V! b R o = .

X2 o ﬁ _

S f

\ y | AR ~ f

v > o
- S R =10
Construction of perpendicular _ o \& :
line to plane Construction of plane Visibility of indirect lines
perpendicular to line  based on the covering

pair of points

Projections of intersectional

point/tragg construction Intersection of general planes
/> “/ @ i
X Q}g\\’
s (10 ®
.I.-fh-‘\ \Q)(S\eo e!
Rotation
Intersection of of line
profil lines
m
.D" eou
Rotation
I ( e' e, of plane
DI






The grey parts of the chart indicate non-interpretable connections

b v p 1.ve 2.ve 3.e a
b [ $23V5 o
X 1.V 5o 2175 a 3175.a .15 A VA 3173 1.2.3.7V5 o
e | || HV,3VS
* H AT ) | H
20 | || HP2VS
H 2175 P P
v || ,P1.VS
* 1.5 | P
p | | PiVSa
5 . P P LINES
¢ || VaVsa h=1st main line
» o % v=2nd main line
b |1 | Hivsa p=3rd main line
X H 1.ve=1st projection line
PLANES 2.ve=2nd projection line
H=1st main plane 3.ve=3rd projection line

V=2nd main plane

P=3rd main plane
1.VS=1st projection plane
2.VVS=2nd projection plane
3.VS=3rd projection plane
a=general plane






Exercise 1.: what kind of planes could be identified

by two horizontal lines, draw them
with three drawings and nominate the planes

1st main plane (H) general plane
h1" h2" 2" 0 hl" h1"
« A2 b2
X
/////‘f/fa’fﬁf’ B
h2' ’ffff;f’fjgﬁ :
nz' e B
!‘#frfaffff!%ﬁff y ##ffﬁf#f
hl' ..-'}:I'd]_;r y

1st projection plane
y
hl" h1"






Exercise 2.: what kind of intersected pair of lines
are needed to determine a 2. projection plane?
Draw them with three drawings and nominate the lines.

2nd main line & 2nd projection line

2!

2.va'"

2nd projection line & general line

2.’
\a‘

2 general lines

-~
I

"
/
x></

o






Intersection of planes

Construction of intersectional point/trace

Dl






'e' and 's' covering lines,
only line 's' is on the plane,
'M' is their point of intersection






Which size should be chosen?
Dl
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analysis of covering points

Visibility \/ 3

D
/>/7 o
A - g
| D1 )2' C
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D1
















Intersection of planes

B" 2

A"

Dll






Construction of intersectional point/trace

B" 2

A"

1 " 3"

Dll






A"

AI

1"

1!

B" 2

CI

3"
Dll

D’ 2'

v C'

Bl

3!





A"

1"

B"

2"

Dll

3"





A"

1"

B"

2"

Dll

3"





B" 2

A"

1 | 3||
Dll

D’ 2'

51" v C'

Bl
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1"

B"

2"

Dll
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B"

CI
A"
1"
Dll
D' |2'
51" v C
A' 1"
Bl

3"

3!





2"

B"

CI

3"

(Vi

A"

Dll

DI

\ > C'
D

D1’

1"

1!

AI

Bl

3!





2"

B"

CI

3"

(Vi

A"

Dll

DI

\ > C'
D

D1’

1"

1!

AI

Bl

3!





2"

B"
CI
A D1 " \
1" 3"
Dll
D' | 2'
N1 ¢ C
v D
A < T
BI

3!





B"

A D1; \
1" 3"
O
D'>< 2
1" v C
v D
A 1"
o
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Bl

DI

2'

v C

3!
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v C
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Perpendicular line and plane

Two constructions have to be fulfilled in this exercise.

-Take a stretched plane with its three points and constract the line that is
perpendicular to the plane! Draw the drawing according to the visibility!

- Take a streched positioned line and a point out of this line! Constract the

plane, that is perpendicular to this line and inserts to this given point! Draw
the drawing according to the visibility!










Bll

A"

AI

perpendicular line

o

Cll

Cl






h"

B"

Q\\
A" perpendicular line
AI

CII

CI

Bl





B"

e
h" DII
(o Cu
“\\
A" perpen iceular line
CI
A NV

Bl





B"

€ visibility

' DT
P
A" .
X -
N \P
Q

BI










visibility ,turns” in case of streched plane

Bl





ii visibility ,turns” in case of streched plane

Bl





f"

PII

Pl

o
Take a streched positioned line and a point out of this line!
Constract the plane, that is perpendicular

to this line and inserts to this given point!















h"

Pl

Intersectional y

boint

fl











Dll

visibility











D"

P!

visibility
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remains

Df inclinyz












Rotation of plane
theory

1st main line

h1'

-





1st main line
triangle ABC






1st main line
triangle ABC
1st fall line






1st main line
triangle ABC
1st fall line

1st main plane

hll






1st main line
triangle ABC
1st fall line \
1st main plane
differential triangle
(perpendicular side =
its distance from the main line
hypotenuse= real measure)

BII






1st main line
triangle ABC
1st fall line \
1st main plane
differential triangle
(perpendicular side =
its distance from the main line
hypotenuse= real measure)
rotation of differential triangle

BII






1st main line
triangle ABC
1st fall line
1st main plane
differential tria
(perpendicular side = \
its distance from the main line

hypotenuse= real measure)

rotation






1st main line
triangle ABC
1st fall line
1st main plane
differential tria
(perpendicular side = \
its distance from the main line

hypotenuse= real measure)

rotation

A
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Rotation — construction of cube

A general line and a point are given.
Construct a cube, the diagonal of which assumes
to the line and the given point is one of its peaks

(by rotation), and construct a cube one side
of which is the rotated square










1. rotation of plane

‘ PII










differential triangle











rotated square






SI

hl






2. backrotation

S 1
D Z

hl






TI

Sl
ZI

hl






TI

SI

ZI

hl





TI

SI

ZI

hl





construct a cube
one side of which is the rotated square
draw perpendicular line to a plane,

perpendicular to 'h'

SI

ZI

hl






draw perpendicular line to a plane,
perpendicular to 'V'

ZI

hl






real measu

Rotation of line

.\.

of AB’secticzln

s

tl

AI






we are looking for an optional point

of an edge by rotation

TI

ZI

hl






TI

ZI

hl






rotate back the real measure of side edge

ZI

hl






















Intersection of pyramid and plane






step 1. : insert main line to plane











step 1. : insert main line to plane
step 2.: plane perpendicular to main line

4"

VAT Bp Y o v

N/
Y

h"






step 1. : insert main line to plane
step 2.: plane perpendicular to main line, 4th picture

4" )
VAT B—p3 o v v

VL=

] CIV

3' v
B! D

4’ Q AN

2'

1!





4" )
VAT B pr3 o v

h"

PNV

BI

4!

1!

3!

3.
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VAT Bpn Y o v

ANV

h"

BI

4!

1!

3!

3.
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a8 —p3 o v

h"

PNV

BI
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3!
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step 3.: intersectional points of plane of projection
and the edges of pyramide

4" 4|V

VAT B—p3 o v v

)N

] CIV

n 2

3' \Y -

BI

1!





2'





2'





4" second picture

MB" Cu v v

step 3.: intersectional points of plane of projection
and the edges of pyramide
first picture

4|V

4’

NVES

e A

3 2

B~

2'





step 4.: visibility (empty pyramide)

4" 4|V

MB" Cu v v

PR N
IR e 7 AN
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Pyramids intersection with plane

M"

Intersect compact pyramid
2" with plane, at drawing throw
away the peaky parts as well
as the intersection plane.
Construct the real size of the
intersected panel!

1"

AII

2!

1!





M"

3"
2"

AII .

& N
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A" 4|\|

Al

3 M

4|

5%

1!





M"

3"

2"

3"

A"
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M"

3"
2"
A"

3"

A" 4u ‘\\ h" \)"

2

3 ! Q
1'

4"

rotation by axis h2
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3"
2"

A"
h2!

3"

A" 4u ‘\\ hu \)'

2

3 p Q
1!

4"

rotation by axis h2
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2"
A"

3"
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2

3 A Q
1'

4"

rotation by axis h2





Mll
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2"
A"

3"
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3!
1!

4"

rotation by axis h2
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A"
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A" 4u ‘\\ h" \)"
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3!
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4"

rotation by axis h2






Penetration of panels
prism and pyramid
















1"

Al

4" the edges of the pyramide
and the intersectional points

of planes of projection of prism

CII

1!

4|

CI

/






1"

Al

1!

4|

2!

CI





1"

4"

MII

Al

1!

4|

D’

/

2!

the edges of the prism
and the intersectional
points of the sides of
pyramide

CII

CI





MII

4"

CII

3!

2!

4|

1"

Al
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1"

Al

4"

X

MII

drawing the intersectional

lines/traces

HII

A}

CII

1!

4|

2!
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2!
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1!





3!
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4"

M"

visibility
remove the prism

1"
H"
annv. o )
A' Di! B"
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Interpenetration of triangle
based pyramid and prism (parallel with 1st plane)

i






Steps

M 1.transformation
(main lines become
projection lines)





















A
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C’ / \
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axis of rotation
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o b parallel circle
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axis of rotation

throat circle

meridian







Construction of ellipse






Construction of ellipse

Two circles method

Proklos (BC 410-485) method is the two circles way. According to the figure
the ellipse is in perpendicular axial affinity with two circles: the affinity axis of
the greater circle with radius 'a'and the ellipse is the major axis; the affinity
axis of smaller circle with radius 'b' and the ellipse is the minor axis.

LY

/-'.. \-\' Sy
v N ?
: \,
Iy b1 7
.I'/ \'
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/ — . 4 %,
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] / Y

cos(t); bsin(t))
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Trammel method

Theory of this method,

theory of Trammel method

according to it if the section of the lines that go through an optional P point
of the ellipse - from this P point to minor axis - is half major axis long (a),
then the section from P point to major axis is half minor axis long, and vica
versa. With Trammel method the points of ellipse can be marked, and this
theory is suitable to prepare an ellipse drawing equipment (called
ellipsograph). The most important issue of this method for us that we shall
be able to construct — knowing one axis and one point of the ellipse, the
other axis of the ellipse, too.






Rytz's construction

the conjugated diameters and the centre of
ellipse are given 5

1!






Rytz's construction

Rotate one of the half diameters with 90°

R 6'
®






Rytz's construction

Connect the rotated point with one of the
end-point of the other diameter

(getting one of the lines with Trammel method);
circle from midpont through O






Rytz's construction

Directions:
OX and OY






Rytz's construction
Minor and major axes

-construct above the midpoint of the section
between the endpoints through the centre of
ellipse a Thales' circle, this will mark the points
of axes from the line
-connecting the centre of ellipse with the
intersectional point in the range of

of conjugated diameters
we get the line of major axis,
similarly connecting the centre of ellipse
with the intersectional point in the range of

of conjugated diameters

we get the line of minor axis,






Rytz's construction
Sizes

nagytengely=RY
Kistengely=RX





Rytz's construction
Sizes

major axis=RY
minor axis=RX





Rytz's construction
Sizes

major axis=RY
minor axis=RX
















Tangent planes
to sphere

G 100 120 190
r 60

P* 75 230

tangent plane 40 x 40 mm

L Gu






Tangent planes
to sphere

G 100 120 190
r 60
P“ 75 230






Tangent planes
to sphere

G 100 120 190
r c0

P 75 230 /\
‘ .

P“






Tangent planes
to sphere

1]






Tangent planes
to sphere

1]
















Tangent planes
to sphere

1]

n






Tangent planes
to sphere

n2l|
n2'






Tangent planes
to sphere






Tangent planes
to sphere

(13

n

n2"

n2'







Intersectional points of sphere and line






Application of auxiliary plame to half a sphere by rotation

G: 100, 100, 210
r: 50
e egyen
















Rotation


























Backrotation






Visibility:

frontal ug )
vh

frontal loy

frontal upps®
















Intersection of projective positioned cylinder with general plane

B“

A: 45; 80; 235
B: 125; 125; 260
C:100; 60; 170 C«

Cylinder with 2nd projegtive line axis

B1






Intersection of projective positioned cylinder with
general plane results ellipse

1.The outline of cylinder, outline generatrix
2.construct 'O" with 'h' first main line

3.second main line and intersectional points
4.perpendicular to 'v'= second drawing of minor axis,
first drawing of its points (5;6)

5.intersectional points of profile-line and ellipse (7;8),
we should find the first drawing

6.Rytz's construction

7 .Looking for points with two circles method, 3 by
guarter circle





1. outline circle of cylinder, outline generatrix
B“

A“






2. Construction of T1 with 'h' upper main line

B“

ellipse that
seems a circle






Intersection of a second projective cylinder and a generally
positioned plane is an ellipse the centre of which is on the
't axis of the cylinder, minor axis is on the main line of the
projectiv plane, major axis is on the 'e2' line of the projectiv
e plane. However the drawings of the spatial axes are no
taxis, but only conjugated diameters of the ellipse.

The axes of this ellipse can be constructed by Rytz's
method. The outline points are on the 'v' main line of the
plane of intersection.





3. Second main line and the points of intersection











4. perpendicular to 'v'=second drawing of











5.profil line and points of intersection (7;8)

first drawing

7"

6" Bn
V“
1 "
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3u \J 4|| h“
N\ &2 o ™
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6" B“
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13
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\ e2
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6. Rytz's construction,
sizes

major axis

minor axis

TI
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6" B“
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t'
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AN

4|
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Intersection of M*
conesurface with lines

O (75; 75)
p line (68)
r (25)

M (75; 155)
m=45 P

14






1.take an auxiliary plane

2 first drawing of auxiliary plane

3.first drwaing of intersectional points
4.second drawing of intersectional points
5.visibility

1.take 1;2 points

2.take s"

3.first and third drawings of (3.) point

4 first drawing of m

5.first drawing of m and its generatrix
6.first drawing of intersectional points

7 .third drawing of intersectional points
8.second drawing of intersectional points
9.visibility















trace of auxiliary plan€™ IS
| | |

i Mu
















5.visibility

e mm o m—— o = =

1.take 1;2 poin

S






i
2
1.take 1;2 points





3!”

2.take s"
3.first and third drawings of (3.) point





4 first drawing of m

|
N A

1 1)

1vi

3!”






5.first drawing of m and its generatrix






6.first drawin'g of intersectional points





7 .third drawing of

Intersectional points





8.second drawing of intersectional points






9.visibility






intersection of conesurface

13

Intersectional plane is determined
by a and h lines

M (65; 95; 270))

A (75; 75; 205)
\ N1 (trace point) (90; 55; 180)
. H1 (40; 45; -)

NN Rr=40

M (65; 95; 270)






Intersection of conesurface with general plane

1.intersectional plane is determined by a and h lines
2.h mainline, the intersectional plane seems like a line
In the perpendicular drawing plane

3.first drawing: direction and size of axes

4.ellipse on the first drawing

5.additional points to the second drawing

6.points on the second drawing

7 .Rytz's construction O";1";4"

8.ellipse, visibility





!
M* h mainline, the intersectional plane

a“ seems like a line in the
perpendicular drawing plane

[ Dy P

A y
| 1'
HY

h,
















additional points to the
d drawing











Rytz's construction O";1";4" f:
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ellipse, visibility
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ellipse, visibility
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ellipse, visibility
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		5-2 cone with plane

		kup_sik




Intersection of torus with blane
t (100; 120, 240)
R 50/25

— o —
" \.





1.cutting through tangential point and even more
planes, repeating symmetrically at the bottom of torus
2.(point 1-8.) on equator and throat circle, points

on the lower and upper circles

3.(9-10.) tangent —selfintersectional point

4 .further points

5.ellipses

6.visibility





Cutting through tangential point and even more
planes, repeating symmeétrically at the bottom of torus
|
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(point 1-8.) on equator and throat circle, points
on the lower and upper’i circles
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(9-10.) tangent —selfintclérsectional point
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Further points !
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Penetration of cylinder and cone

Mk 100, 110, 200
a =90
m=70

tH 80, - 220






EM"

Mk 100, 110, 200
a =90

m=70

tH 80, - 220
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construction of tangent
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Penetration of cylinder and cone

tH: 100, 200
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Intersectional sphere
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inserts to line 2;3






1:4;2;3 and the other
penetration points are on the
brojection plane, therefore
, lane-curves are ellipses






disintegrating penetration
¢~ first drawing of ellipses
double circle method
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Construction of shadow
3n 2 (67,5; - 240)
1(45; 115 150)

3 (90; 90; 150)
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second shadow of triangle
(on the second picture plane)
first shadow of triangle

line projected shadow

line second shadow
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Construction.of shadow

M (80, 90, 260)
R 30 (15)

m= 100/15/40
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x 160
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1.first shadow of cylinder
2 .first shadow of cone
3.selfshadow
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2. first shadow of cone
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Shadow of sphere
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Construction of shadow

1.perpendicular main-circle (limit of selfshadow),
AM first major-axis, construct CD minor-axis by
rotation, C"D”

2.shadow on the first drawing is G,D and A, shadow
on the first drawing is C,B, ellipse

3.on the first drawing main-circle (ellipse)
4.minor axis on the second drawing (by rotation)
E",F”, E direct to the first drawing

5.second shadow E,F,G,H,I,

6.selfshadow





light-cylinder perpendicular main circle
(limit of selfshadow) are ellipses on the picture-plane






construct perpendicular main circle (limit of
selfshade), AB first major axis (main line,
thus remains perpendicular)






f line is the line of light going through the centre of
_sphere, to it is perpendicular the minor axis,
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drawing 2.
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2st major axis is perpendicular to direction
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rotation) E”,F”, E direct to the first drawing
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rotation) E”,F”, E direct to the first drawing
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(5; 90; 170)
(20; 30)

4 (15;-170)

M1" 255, M2" 215
G (80; 120, 1995)
H (145; 85; 195)
,eaves” 183

Construction of shadovx/g
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penetration of pyramids

shadow of pyramids on the first drawing
shadow of ,cottage” on the first drawing
intersectional points of shadows of pyramids
and cottage (projected shadow on the cottage)
redirection of intersectional points to the cottage
second drawing of intersectional points
indication of selfshadows

low projected shadow of high pyramid
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Perspective of cube and prism






Picture of line lying on base plane and its point
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Perspective of cube
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Perspective of cylinder
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Perspective and shades
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the left edge of the arrow is parallel with 'a'
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