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GEOMETRICAL CONSTRUCTIONS
Lines and Angles

To bisect a straight line AB
To divide a straight line into
a given number of equal parts

To divide a straight 1ine AB
into any ratio
To construct an
To construct an
To construct an angle of 608

To construct an angle of 30

To bisect any given angle

To construct an angle similar to
a given angle

angle of 90°
angle of 45°

.10To draw a 1ine PARALLEL to a

given line

Triangles

To construct an EQUILATERAL tri-
angle

To construct a triangle with
given BASE ANGLES and ALTITUDE
To inscribe a circle in a given
triangie ABC

To circumscribe a circle around
a triangle ABC

Circles

Basic CIRCLE-constructions

To draw a targent to a point A
on the circumference of a circle
To draw an internal tangent to
two circles of equal diameter

To find the centre of a given
circle arc

To join two straight Tines at
RIGHT ANGLES to each other by an
ABC of given radius

To draw a curve of a given ra-
dius joining two circles

To join two straight Tlines by
two arcs of equal radius

Basic ARCH-Contructions

—

REFERENCES:

. "Draughtsmanship"

2. E. Neufert
"Architect’s Data"

3. Dahmlos/Witte
"Bauzeichnen"

4. Landscheidt/ Schliuter

"Bauzeichnungen"
5. E. Neizel

"Fachzeichnen fiir das Baugewerbe 1"

- Grundzeichnen -
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1A|MS AND PURPOSE OF
- ARCHITECTURAL DRAWINGS

Architectural drawings are made as 2. Design Drawings: Show the agreed
a MEANS of COMMUNICATION between solution of the job with the exact
- the client measurements of the rooms and con-
- the architect struction members. For submission
- the engineer to obtain a Building Permit they
- the building authority and have to be in accordance with the
- the people, who are executing regulations of the LOcal Authority.
the construction work. common scales: 1:100 (1:200)
One can define architectural dra- 3. Working Drawings: Have to content
wings as a LANGUAGE. Therefore the all necessary specifications and
drawings should be: measurements of the rooms and con-
- easily understandable struction members in order to car-
- clearly arranged ry out the job properly.
- unequivocal They also have to specify the used
- correct building materials and structures.
- standardized and common scale : 1 : 50
- clean
in order to avoid mistakes and 4. Detail Drawings: complete the Wor-
misunderstandings, which may be- king Drawings for specific parts of
come very expensive. the buildings in a bigger scale.
common scales 1:20, 1:10, 1:5, 1:1
1.1 Contents of architectural
drawings 5. Special Drawings: give particulars
about special constructions such
Architectural drawings should show as:
Reinforced concrete work, steel -
I. the ideas and immaginations and timber work, sanitary or elec-
of the designer ( architect ) trical systems etc. For such dra-
II.the type of the building or wings, other construction members
structure, which has to be in are only shownas far as necessary
accordance with to understand the drawing correct-
- the rules of building con- 1y.
struction Scales as necessary.
- the availibility of building
materials 6. Accounting Drawings: give all nece-
- the financial possibilities ssary informations for the accoun-
of the client ting.
- the regulations, bylaws and Scales as necessary.
building rules of the local
authority 7. Stock-Taking Drawings: indicate all
- for a certain purpose - necessa-
1.2 Types of Architectural Drawings ry particulars and informations
about an existing building
Each type drawing has its special Scales as necessary.
contents and has to save its own
purpose. TYPE OF DRAWING SCALE
There are different types of ar-
chitectural drawings: 1. Sketch Drawings 1:500,1:200
1. Sketch Drawings: show the solu- 2. Design Drawings 1:100,(1:200)
tion of the job with the app- 3. Working Drawings 1: 50
roximate measurements of the 4. Detail Drawings 1: 20,1:10,
rooms and construction members 1:5, 1:1
as well as the arrangement of 5. Special Drawings as necessary
the buildings on the site. 6. Accounting Drawings as necessary
common scales 1:500, 1:200. 7. Stock-Taking Drawings as necessary
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2. DRAWING EQUIPMENT

2. DRAWING EQUIPMENT

In the following, only the prin-
ciple items of drawing equipment
required by the draughtsman are
mentioned.

The draughtsman, especially the
beginner, is advised to purchase
the best available instruments he
can effort and he should handie and
maintain them carefully.

Well kept drawing equipment is the
prior condition for making good
drawings.

PENCILS

M PLAN OF
‘4///////7/ PENCIL

2.1 PENCILS

Ordinary drawing pencils are made of
cedarwood with leads of compressed
clay and graphite and are about

175mm Tong. There are round and hexa-
gonal types available. The hexa-
gonal type is more easily held in the
fingers and the pencil does not roll
off the board or table. Always try

to by the best pencils you can ob-
tain because the leads of which are
gritty or crumbly make good draughts-
manship impossible.

When a pencil has been reduced to a-
bout half its length by sharpening,
the ’balance’ tends to be destroyed
and it becomes difficult to control.
The short length should be put in a
holder. In case you cannot find any
holder, a stripe of paper can be
rolled around the end an gummed, to
increase the length and make the pen-
cil more manageable.

Pencil points should be long, round
and evenly tapering the exposed lead
should be about 10 mm long, and the
wood cut back a further 10-15 mm.

The point must be round, and then, if
the pencil is slowly revolved as 1i-
nes are drawn,it will wear away even-
ly and remain sharp for some time.

Clutch pencils are a popular alter-
native to the ordinary pencil of si-
milar shape and size, consisting of
a metal lead holder into which leads

PENCIL of varying degrees or various colours
can be inserted. A push bottom ope-
rates the clutch and enables the lead

AD1 ARCH. DRWNG.
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to be withdrawn or fully protected
as required. The main advantage of
the clutch pencil is that balance is
always constant, but it is heavier
than the wooden pencil.

There is a special type of clutch
pencil for thinner leads ( between
0.3 - 0.9 mm) which makes sharpe-
ning unnessesary.

Leads are made in varying degrees
of hardness and softness, ranging
from 9 H, the hardest, to 6 B, the
softest. The extreme grades are very
1ittle used. Most drawings can be
carried out by using

2 H

Setting out lines and fine work may
be done in H, rogh sketching in B.
Beginners should not use pencils har-
der than H on cortridge and similar
drawing papers. It is a common error
to resort a hard pencil because the
point lasts Tonger and the line is
less likely to smudge, properly used
HB pencil will keep its point just

as long and will give a much better
1ine whilst pomitting greater free-
dom of wrist action. Hard pencils
bite into the paper and make harsh wiry
1ines. Smudging is due to careless-
ness and the student should learn to
avoid rubbing the lines of his dra-
wing.

NNN\N

2H
I
_ o
=] [+
8

Sharpening: The best way of sharpe-

ning an ordinary pencil is by means

of a penknife. The pencil is held in
the left hand, below table-level and
pointing downwards so that chips and
lead dust cannot fall on the drawing
paper. And with the penknife in the

right hand inclined cuts are made

< -

PENKNIFE

firmily and reqgularly to remove the

wood ground the point. The final shar-

pening is done with the penknife blade

held more or less at right - angles

to the lead - this reduces the risk

of a sudden cut going right through

the point.
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Pencils should not be sharpened with
the lead held against a thumb - a sure
way to make hands and clothes dirty -
nor should safety - razor blades be
used - they are much too sharp and dif-
ficult to control.

Sand paper pads: should never be used
They are not only too coarse to pro-
duce anythin 1ike a good point, but
they make an intolerable amount of
dust which is rapidiy transferred to
fingers, clothes, and drawing papers.

Mechanical pencil sharpeners which
can be screwed either to the table
or wall ar generally efficient and
save a certain amount of labour, al-
though the points usually need a fi-
nal touch of the penknife.

The small sharpeners that can be held
in the fingers are quite useful,
although care must be taken that lead
dust and shavings fall into the waste
basket or otherwise safely disposed
of.

It must be realised that pencils re-
quire frequent sharpening when in con-
tinous use, and the beginner should
start with a good stock and not be sur-
prised if they wear out quickly.

Sharpening a clutch pencil, small lead
pointers are often used, although its
use is a potential source of black

dust on fingers and paper; it is bet-
ter to use a special pointing machine.

DRAWING PENS

CRAWING  INK

2.2 DRAWING PENS:Straight 1ines in
ink are ruled in conjuction with the
T-square and set-square ( with the
drawing board equipment or with a
drafting machine) by means of special
drawing pens. There are three types
of drawing pens

- Ruling pens

- Graphos

- Rapidographs

The ol1d type of Ruling pen has fre-
quently to be filled either by means

of the dropper from the ink bottle,

or dipping an ordinary freehand pen into
the bottle and transferring the ink

to the blades. It is better not to put
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much ink between the blades. Practice
will indicate how much is satisfac-
tory. The thickness of the line re-
quired is obtained by means of the
adjustment screw and by testing at the
side of the drawing paper or on scrape

DRAWING PENS

FOUNTAIN—
PEN Cﬁ

of similar paper.

o~

MARS 720

Graphos and Rapodographs are based on
the fountain-pen principle, with ink
reservoirs, so that they can be used
for long periods without refilling.
Interchangeable nips or drawing ele-
ments are used for different thick -
nesses of lines. The most common set
consists of 0,18, 0,25, 0,35, 0,7, 0,5
1,0, 1,4, (2,0) mm. The pens are al-
so be used for free-hand drawing of
lines and for freehand and stencil let-
tering. The graphos pen has special
nibs for freehand lettering.

GRAPHOS

==

LETTERING NIB
with HOLDER

CAP CONE RESERVOIR

8= <= 3n —=

HOLDER

! — BB
DRAWING PEN

<] -
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detail
of point

DRAWING PENS

Orawing ink: Water proof black ink is
used for 1ine drawing. It can be taken
from small glass bottles with dropper
or pipette for filling ruling pens and
other instruments, from plastic bottles
for Rapidographs and similar pens, or
from special cartridges for graphos
pens etc.

Not all inks are suitable for the dra-
wing pens described earlier or for the
use on all kinds of film and the ma-
ker®s recommendations should be follo-
wed.

Containers should always kept closed

( exept when pens or instruments are
being filled ) to keep out dust and

to lessen the risk of accidental spills.

In warm weather it may be found that
the ink will run more freely if it is

Instruction for use and care come

with the pens and it is very important
to follow these instructions, especial-
ly in regard to cleaning.Keep the pens
always clean and do not allow them to
become clogged or encrusted with ink,
so that undue time has to be wasted

in making them work.

A11 kinds of Drawing Pens should be
held perfectly upright against the
edge of T - square or set - square,
and should be drawn smoothly with even
pressure from left to right or in up-
wards direction.

(4

slightly diluted with clean, prefe-
rably distilled water. Bottles should
not be shaken once they are in use.
Inks should never be mixed and dirty
pens must not be used: Chemical action
may be set up and the ink becomes lum-
py.

Drawing inks are obtainable in diffe-
rent colours.
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RUBBER

VINYL ERASER

Erasers: Alterations, corrections,
and the removal of unwanted lines

are best made by rubbing with a soft
rubber or vinyl eraser. Erasers should
be Targe enough to be easily gripped,
but very large rubbers last too long
and, as the outside surface becomes
hard and useless in time, it is pro-
bably better to keep to small sizes.
When the surface of the eraser is
affected, it can be cut away or, if
not too bad, rubbed clean on an old
scrap of paper.

For a large area cf paper the so called
gum eraser is probably quicker and more
gentle to the surface. For removing
soft pencil shading, which are smeared
by on ordinary eraser, a special put-
ty rubber must be used.

ERASER SHIELD
T

So called *glass erasers’ are generally
efficient. They consist of a holder (me-
tal or plastic) into which bristles

of glass are inserted. A screw bottom
operates a mechanism which enables the
glass bristles to be withdrawn or fully
protected as required. The main advan-
tage of the glass eraser is that glass
bristles are gentle to the surface of
tracing paper, but they have to be
handled carefully to avoid small parti-
cles sticking in your hand, which is
quite painful.

Ink 1ines on drawing paper are removed
by hard erasers. As usually only a
small portion of an ink drawing has

to be removed and the surrounding
lives disturbed as little as possible,
the rubbing can be don through a thin
metal or celluloid rubbing shield,
which has openings to suit areas to be
erased. Lines on tracing paper are best
removed by scraping gently backwards
and forwards with a safety razor bla-
de held vertically between finger and
thumb.

Electrically operated erasers are some-
times installed in large drawing offi-
ces. The machine is suspended over the
drawing table and is drawn down to the
surface of the paper and a small motor
rotates rapidly a piece of pencil rub-
ber or ink eraser.

The small particles of rubber which
result from rubbing out should be care-
fully removed from the surface of the
paper by blowing or by 1ightly flicking
with a clean, smooth DUSTER.
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COMPASSES

2.3 COMPASSES

The fig. shows a common pattern of com-
passes, which are used for drawing cir-
cles and arcs. One leg terminates in

a needle point and the other leg can

be fitted with pencil or pen. An addi-
tional needle pointed leg can also be
obtained for converting this instrument
into a pair of dividers. For large cir- ‘
cles and arcs a lengthening bar is va- Lk
luable. Both legs of the compasses are ‘
jointed so that they can be bent to
keep the point more or less perpendi-
cular to the paper.

Needle points are removable and are
usually shouldered at one end - this . N
end is best for use in drawing circles, DIVIDERS CCMAPASSES*
as the point does not penetrate the
paper too far. The instrument should
be held at the top and pressure must

be only sufficient to keep the centre wrong correcf

from slipping and to maintain a smooth, R ) e

even line for the curve. The two points f“* N F"ﬁ F{A i

of the compasses must be carefully ad- A - O VO 7 UF

justed. The pencil lead should be the \ ;1| e \ 5 . ’/)‘

same grade as the ordinary pencil being P \ fa 7

used on the same drawing. A 12 mm length Do .

can be out from the bottom of the pen- L:# L 2;5 ‘

cil for the purpose. L L CIE
W N

It should be sharpened to a fine chisel y - N =

point and arranged tangential to the
circumference, although for small cir-

cles a round point is probably better.
Pens are capable of ajustment in the /////—_\\\\\
manner of ruling pens. The thickness

of.the ink 1ine should be tested at

the side of the paper before the requi-
red curve is drawn.

Special compass/pen attachments are
available for use with the Rapidographs
and with small pump compasses for dra- correct wrong
wing small circles.

Beam compasses
For drawing Targer circles than
are possible with ordinary compa- £EIXING  SCREW

FIXING SCREW 17
sses and the lengthening bar, beam i BEAM ) 3
compasses can be used. They con- S ]
sist of a centre point and a fit- ﬁf
ting, with interchangeable pencil Tl NEEZDLE g veiL poNT
and pen legs, which are screwed to Z‘Z/F°WT (OR PEN) \\;

a bar to give the radius required.

BEAM COMPASSES
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Dividers

The fig. illustrates a pair of di-
viders used for dividing 1ines in-
to equal units by trial and error
and for multiplying or transfer-
ring distances. A convenient size
is about 140 mm long. A spring
screw attachment to one leg for
fine adjustment is an advantage.
This hinge should move easily but
should not be loose.

Spring bows and pump compasses.
Small dividers and pencil and pen
compasses for accurate and fine
work are called spring bows. Ad-
justment is made by means of a
screw either at the side, or in

the middle at the instrument. The-

re are a number of variations of

theses instruments including preci-

sion - made pump compasses and
rapid adjustment compasses. It

should be mentiones, however, that
for general work small circles and

arcs are drawn through templates.

SPRING BOWS

PENCIL BOWS

DIVIDERS

A
Y
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2.4 DRAWING BOARDS:

Drawing boards are made in sizes
to correspond with standard sizes
of drawing sheets. The most suita-
ble for general use are:

A1 : 920 x 650 mm
A0 :1270 x 920 mm

The fig. illustrates three types

of drawing boards. Types A and B,

not bigger than size A 1, are

suitable for the student as they

are light for carrying about and

are relatively inexpensive. Such
boards can be obtained with metal
edges. Type C, which is best for
office use, is usually made from
spruce and has beech battens se-

cured by screws in elongated wa-

shers to allow for expansion and
contraetion. The back of the board

is grooved to resist warping.

Small drawing boards accapting paper
up to A 3 size are now becoming ge-
nerally available. They are preci-
sion made with smooth plastic surface,
are light and easily transportable

and are often supplied with a carrying
case. They are provided with positive
s1iding drawing heads or rules opera-
ting rather linke T-squares for dra-
wing horizontal Tines and with matching
set squares multipurpose design. Alter-
natively, they can be fitted with mini-
ature drafting machines. They usually
have devices for holding drawing paper
in position as pins or staples cannot
be used and adhesive tapes tend to
spoil the board.

DRAWING BOARDS

REVERSE SIDE

DRAWING
BOARDS

L e

1

U 0

It is important with all types of dra-
wing boards that the faces are perfec-
tly flat and smooth and that they will
not twist or buckle with normal use.
Edges should be at right-angles to

one another. Wooden boards should have
a firm even grain, free from knots

and should be soft enough to take dra-
wing pins or staples easily and allow
the removal without diffeculty. Boards
with compostion surfaces can have pa-
per attached by means of spring clip
or strips of drafting tabe.

AD 1 i ARCH. DRWNG.
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2.5 T-SQUARERS

Are used in conjuction with the board
for drawing horizontal 1lines. The head
of the T-square being held against the
left hand side of the board by the
right handed person ( reverse T-squares
are made for the left handed draughts-
men). Sizes correspond to the lengths
of the drawing boards:

Al 920 mm blade
AO 1270 mm blade

T-squares are best when made of mahago-
ny with ebony or clear plastic ruling
edges or of clear or coloured plastics.
For Tightness blades have to be made

of thin strips of wood ( plastics ), but
this renders them liable to fracture.
Therefore: Dont leave them 1ying about
in bridge positions or leaning against
walls.

They should either be left flat or

hang on pegs.

T-SQUARES

w777z

777 EBONY RULING ERQGE

WL__? .__—::. P Z LL PERSPEN
FULL-SIZE SECTIONS THROUGH BLADES

+
-+

|

T-SQUARE

- Dont use a T-square as a hammer
to knock in drawing pins, a loo-
sing of the fixing between head
and blade will be the result.

- Dont use the blade as a straight
edge in cutting paper in order to
avoid indentations along the ru-
1ing edge.

- It is important to keep the un-
derside of the blade smooth and
clean, and this is best achieved
by wiping it periodically with a
soft cloth with a few drops of
petrol or similar spirit. Water
can be used, but is less effective
and may cause warping.
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2.6 SET SQUARES

Set-squares are used for drawing
vertical and inclined lines. They are
triangles of clear plastic about,

2mm thick, and there are three basic
kinds as illustrated:

A - 45 degrees
B - 60 - 30 degree
C - adjustable

For general use the length of the
longest side should be about 250-

300 mm and the edges should be square.

Set squares to be protected from da-
mage. Dents are caused by hard knocks
and cutting with a razor blade, etc,
along the edge can easily ruin them.
They should be kept clean, because
dirty set squares quickly transfer
the dirt to the drawing.

45° SET-SQUARE

SET-SQUARES

60° ,

I

90° 30°

60>-30° SET-SQUARE

T2
L BEVELLED £EDGF

SECTIONS

2 2 7 2 D 2 e 7%
SQUARE FDGE '

ez e

RAISED EDGE

~~_> ADJUSTABLE

SET-SQUARE
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2.7 PROTRACTORS

PROTRACTORS

A protractor is used for measuring

or for setting out angles. It is a se-
micircular ( or circular ) piece

of metal or clear plastic with the arc
divided into degrees, reading both to
left and right, and with the centre

and diameter indicated. The protrac-
tor is placed so, that the centre coin-
cides with the apex of the angle and
the diameter lies along one line the

position of the other line on the

scale giving the reading.

The most convenient sizes have diameters
from 100 mm to 150 mm. The transparent
protractor is to be preferred.

SCALES

2.8 SCALES

Scales are thin narrow strips of plastic
or boxwood with divisions along each edge.
These divisions are in various recogni-
zed proportions to actual destances and
dimensions, and can be used for making

new drawings ’to scale’ of for measu-
ring, by ’scaling® existing drawings.
There are scales available for metric dra-
wings as well as for drawings in which
drawings are related to feet and inches.

Now commonly used by architects and
draughtsmen are three edge scales with
divisions along each edge in the propor-
tion of 1:1 or 1:10/1:100, 1: 200, 1:5/
1:50, 1:250/1:2500 and others.

Scales are usually 300 mm long. They ne-
ver should be used for ruling lines or
for any other purpose for which they are
not intended, the edges are soon chipped
and broken.

.<‘ I x __—_1n c )
ADT _ ARCH. DRWNG.
compiled : D.VOLKE DRAWING EQUIPMENT —— LECTURE——
JUNE ‘83 CET  1043/12713

TECHNICAL COLLEGE ARUSHA
CHUO CHA UFUNDI ARUSHA

TOCA

CIVIL ENGINEER.

13

DEPARTMENT




2.9 FRENCH CURVES FRENCH CURVES

French curves are made of clear ( or co-
loured ) plastic like set-squares. They
can be used for drawing irregular or com-
plex curved lines which cannot be conve-
niently made up of arcs of circles. Many
shapes are available, but one is usual-
1y sufficient for architectural drawing.
They are not essential, and with practice
curved lines can be drawn freehand more
rapidly and often with better effected.
Long sTow curves can be drawn by a se-
ries of blended straight lines with accep-
table accuracy.

Another device is the flexible ruler con-
sisting of a length of pliable plastic
which can be bent to any required curve.
Patience is needed to get the correct cur-
vature, but once set the ruler is particu-
larly useful for repetition work.

2.10 TEMPLATES

Small circles and ellipses, or parts there

of, can often be more easily drawn with |  [*=

the help of plastic templates, which are ngngO%) ] EI:]&
available for figures of various metric a t:cj(:)[j Q _
and imperial sizes. There are also oocoo DD[%]D%D &
special templates available such as DUDD ° %%"S%
Symbol templates for: o[]
-"Electrical installation Xeemme—orc—a U Jo0o

- Plumbing work
- Furnitures in different scales
( 1:200, 1:100, 1:50) etc.
The main advantage of these templa-
tes is saving time.

Lettering quides, stencil-lettering,
transfer-lettering. These are des-
cribed later under LETTERING.

QPeqQEOVlkmybdRtgAMKASY  [IS7sisswye])

712/5 peEn Uos @ 73

ASCDECHIKLMNG PRSTOVWXYZ 1423456 7°000k
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FIXINGS

u DRAWING

2.11 DRAWING PINS AND OTHER FIXINGS

Small, flat - headed pins are best for
fixing the paper to the board in most
cases. They should be well made of
brass with sharp round points. The
type with the point stamped out of

the head is of little use.

As the heads should hold the paper,
the pins must be pressed well into
the board. Four pins, one at each
corner, should be sufficient if put
in about 10 mm from the edge of the
sheet. Whenever a drawing is repinned
the previous pin-holes, unless en-
targed or torn, should be used again.
Pins can usually be taken out easily
by finger and thumb-nail but the
blade of an old penknife can be in-
serted under the head to rise it up
in the case of a stubborn one.

Other means of holding the paper to
the board are spring steel clips,
staples, and drafting tape. Clips
are not always secure and sometimes
get in the way of border Tines, etc.
Staples ( the smalles tsize is best )
are quick and convenient for faste-
ning the paper and do not interferz
the running of T - square and set
square, but are a nuisance to get
out. Drafting tape tends to be an in-
tidy and rather messy fixing method
except for short term use. For hol-
ding one piece of tracing paper over
another, especially where the piece
is relatively small and pins cannot
be used because they would damage
the sheet below as well as get in
the way of T-square and set-square,
transparent self adhesive tape, such
as sellotape, is most suitable as it
can be placed away on completion
without effecting the paper.

.! PIN

A good pair of scissors. Cutting kni-
ves for thick card and a lighter
knife, of which there are many kinds,
for thin cardboards and paper. In this
connection, a metal ruler or straight-
edge is useful.

- A piece of cotton-cloth often washed
or soft toilet paper for cleaning dra-
wing pens etc.

- A handy scratch pad for notes, memos,
rough calculations, testing pens,
etc.

- Provisions for the safe-keeping or
transporting of drawings.

- Soap, towels and a hand wash basin
with water.

PRINTING PAPERS

2.13 PRINTING PAPERS

Printing papers are used for making
copies of drawings by photocopying
processes. Copies are usually referred
to as ’Prints’.

There are different types of photoco-
pying processes ( semi-dry dyeline

or dry developed by ammonia gas). They
all require a transparent or trans-
lucent negative e.g. a drawing or tra-
cing media. This is passed in contact
with diazo paper sensitive to ultra-
violet light, through a machine in which
it moves around a special tubular lamp
emitting such Tight.

Where no machine is available the so
called ’sun-print’ method can be used.
A timber or metal frame in accordance

MINOR ITEMS

with the size of the drawing, covered
with glass, the negative, printing
paper, and sun: thats all you need for

2.12 MINOR ITEMS OF EQUIPMENT

In addition to the essential equipment
already described the following should
be readily available for use as the
need arises:

that method. For developing the same
method is used as with a printing ma-
chine depending on the type of prin-
ting paper.

Dyeline prints can be made on different
type of papers e.g. on airmail paper,
which is very flimsy and difficult to
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TRACING PAPERS

2.14 TRACING PAPER, CLOTH AND FILM

These materials are specially treated
paper and linen, and polyester film of
transparent or semi-transparent nature;
when placed over an original drawing
they allow the 1ines underneath to be
clearly seen and so copied or traced.
The tracings thus made can then be used
as negatives for the making of any num-
ber of further copies by the photo-prin-
ting processes. Drawings can of course
be made directly on the materials in
question. Almost all production drawings
are negatives of one kind or another.

Tracing paper is most economical if
purchased in rolls, but for final dra-
wings it is increasingly the practice
in offices and in schools of architec-
ture to use pre-cut sheets in the A-
sizes, often with printed border lines,
title blocks, and sometimes modular or
other grids, etc. Tracing paper can be
roughly classified into three catego-
ries. thin, medium and stout, and two
surfaces: smooth and rough., Different
makes vary, however, so that it is dif-
ficult to particularise as to the most
suitable; personal preference plays
some part in selection. Thin papers are
usually good enough for preliminary
sketches but are toc flimsy for final
negatives.

Smooth surfaces are best for pencil
drawings, as the rough kinds wear

down the leads and tend to smudge

and smear. For roughing out design

and many other uses rolls in short
widths are handy.

Tracing cloth is nearly always supp-
iied in rolls, although short lengts
can be purchased. The material is usu-
ally tinted blue, but white is also
available. It is much more expen-

sive than tracing paper, and is used
mainly for master negatives in ink,
but to a lesser extent than former-

ly as it is being superseded by film.
Film is also expensive but has superi-
or transparency and is stated to

be stretch-proof and waterproof. It

should be used in accordance with
the manufacturers recommendations,
for example in regard to type of
backing sheets, prepartion before
inking, and use of erasers.

BACKING SHEETS

2.15 BACKING SHEETS

Drawing boards should be covered
with backing sheets, over which the
actual drawing paper or tracing me-
dia is placed to provide a firm,
even working surfaces. This is
particularly important if boards
have become pitted, scored, damaged
or worn.

Thick white cartridge paper is a
satisfactory material, cheap enough
to be discarded as it becomes soiled
drawing pins can be used. Other and
harder materials for backing sheets
of a semi-permanent nature are
thick, flexible plastic sheets usu-
ally with a green surface and cellu-
lose-acetate sheets, which can be
printed to standard lay-outs and
grids.

In connection with backing sheets,

a useful device to minimise the mar-
king of drawings by rubbing of the
T-square is the fixing of a strip

of folded drawing or tracing paper -
three or four thicknesses are suf-
ficient - about 20 mm wide along

the left-hand edge of the board. Fi-
xing by drawing pins or staples at
the ends only is best.

Drawing boards with an integral plas-
tic surface do not normally require
backing sheets, but for working on tra-
cing paper a white under sheet is an
advantage.

DRAWING PAPERS

2.16 DRAWING PAPERS

There are two main classifications of
drawing papers: 1) machine-made papers,
such as cartridge, which are used for
exercises and line drawings, and 2) hand-
made or mouldmade papers used for ren-
dered drawings. Mention is made of other
types of paper, where necessary, in
later chapters.
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CARTRIDGE

2.17 CARTRIDGE

This 1is sold in rolls and A-size sheets,
including pads of 30 sheets up to A2
size, as well as in the old standard
sizes of antiquarian, double elephant,
and imperial.

The paper is made in three thicknesses:
>thin®, ’medium®, and ’stout’. The

thin is usually too fl1imsy to be of

much value, it is also obtainable in
rolls either unmounted or mounted on
cotton or holland. The rolls can be con-
veniently cut into the various stan-
dard sheets or used for extra large dra-
wings, and are probably more econo-
mical for the busy office.

Unmounted cartridge paper has right
and wrong sides which can be distin-
guished by examination - the wrong si-
de has a slightly but reqularly pitted
surface, and the cut edge of the sheet
is usually turned down towards the
wrong side.

The surface is fairly satisfactory for
pencil drawing and the ’stout’ quality
will take ink moderately well, but

it is not really suitable for colour
washes except those of a most limited
nature. White cartridge paper, which

is usually of better quality, is to be
preferred to that which is cream in co-
lour.

PLASTIC-COATED CARD

2.19 PLASTIC-COATED CARD

For particularly fine pencil line and
pen and ink drawings some draughtsmen
prefer an extremely smooth plastic-
coated card, such as CS 10. Great care
is needed, however, in working with
thi medium as ink lines are easily
smudged. Any removal of lines must

be made by gently rubbing with a soft
eraser.

handle, on medium paper, which is nor-
mal and suitable for general use on
stout paper which is the best for
mounting, colouring and presentation
and cotton-backed paper.

Master copies or new negatives, from
which further copies can be made, can
also be produced on tracing paper,
tracing cloth and polyester-based ma-
terials. Such copies are used for the
adding of specialist information, as a
basic for the preparation of working
drawings and for supplying remote sites

HANDMADE PAPERS

with means of obtaining local repro-
ductions. A1l dyeline prints tend to

2.18 HANDMADE AND MOULDMADE PAPERS

These are obtainable in sheets of
standard sizes, and usually in three
surfaces: HP ( hot pressed ) -
smooth; NOT - medium; R - rough. The
firstnamed is the kind most used

for pencil and ink drawings and va-
rious types of renderings, particu-
larly work in wash. A1l the papers
can be ’stretched® and some can be
obtained already mounted on stiff
card or board. Water colour paper is
also sold in pads.

fade on long exposure to daylight.

Mention may be made here of other me-

thods such as: -

- true - to - scale ( TTS )

- photostats

- microfiling of drawings

- various kinds of ordinary office
coppies: thermographic, electrogra-
phic and diffusion transfer. Although
these types of copies are developed
for the copying of typed or printed
documents they are excellent for, the
rapid copying of small drawings - or
large drawings in parts which can be
subsequently joined. For paper sizes
(up to A1) the dyeline process
should be used.
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3.LETTERING

3. LETTERING

Little progress can be made in draughts-
manship without attention being paid

to lettering. Almost every drawing has
to be titled and many of them, parti-
cularly working or production drawings,
require descriptive words and notes in
order that they can be clearly under-
stood.

Therefore, it is important for the
draughtsman, to aquire as quickly as
possible the habit of using good lette-
ring on all his work.

And as the study of lettering also af-
fords excellent practice in drawing, it
is particularly suitable that it should
be dealt with at an earlystage in the
training.

FREEHAND LETTERING

3.2 FREEHAND LETTERING

Absolutely sufficient for Architectural
Drawings are ’block letters® with simple,
vertical letters, represented with
straight lines, circles or parts of cir-
cles. Important are the proportions of
the Tetters which are described in the
following scheme.

ACGM |
OQW L

PRINCIPLE of LET TERING

3.1 Principle of lettering:

1. Legibility

depends on

a shape or form of each individual
letter

b spacing of letters and arrangement
of words

¢ the size and positions of the Tet-
tering according to relative im-
portance.

2. Suitability
of shape to materials and method of
execution, thus, lettering drawn in
pencil on paper will differ in form
to some extent from lettering inci-
sed in stone.

3. The Character
must be appropriate to its purpose.
The type of letters and general com-
position of the wording should be
expressive of the quality or use of
the drawing, e.g. decorative lette-
ring is completely out of place on a
working drawing, just as crude sten-
cil lettering would be on a highly
finished perspective drawing.

DHINZ
TUVXY L3

BEFK
| PRS [

125456/
870

In the following please find som ex-
plations how to draw or to write ca-
pital block Tetters:
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11

take the area of a square. The hori-
zontal stroke should be in the lower
third. Other forms look too wide or

too thin.

Should be inwritten into two squares,
which are on top of each other. The
roundings are parts of a circle.

consists of a three quater (3/4) part
of a circle

has to be drawn in a full semi-circle

again should be in written into two
squares, which are on top of each cther.

is equal to E, without the horizontal
bottom stroke. Both remains horizon-
tal stroke should have the same length.

has almost the shape of a circle. The
horizontal stroke has to be drawn

from the centre of the circle to the
external 1ine on the right hand side.

is in-written in a rectangle with the
proportions of 3:4. The horizon-

tal line should be drawn right in the
centre.

is only a vertical line without any
additions.

is again in-written in a rectangle
with the proportions of 3:4. The Tower
rounding consists almost of a semi-
circle.

fits in an area of 2 squares, one on
top of each other. The inclined stro-
kes are drawn from the centse to the
top and the bottom under 45°.

takes again the area of a square.
It has to be taken care, that the
lines at the left and the right are
exactly vertical.

is to be in-written in a rectangle
with proportion of 3:4 three to four.

has to be drawn as a full circle not
oval or in the form of an ellipse.

has a proportion of two to one,
the upper part is drawn as a se-
mi-circle with horizontal parts
at the top and the centre of the
vertical line.

is written 1ike an 0 the 1nc1in8d
stroke has to be added under 45
in the right hand bottom corner.

is similar to P from the centre
of the letter an inclined stroke
under 45° has to be added.

is a difficult letter. It may help
you to draw it, if you imagine
that S is constructed out of two
circles, one on top of each other,
and which Tines are not complete-
ly closed.

fits in a rectangle with the pro-
portion three to four.

consists of a semi-circle at the
bottom, the two ends extend in ver-
tical Tines.

again fits in a rectangle with
proporticns three to four.

draw V twice next to each other,
fitting in a square.

this horizontal stroke is half as X'all have to be drawn in a rectangle
Jong as the vertical line ; with proportions of three to four.
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FREEHAND
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Writing numerals we have to follow
the same rules, their elements are
straight Tines, circles and parts of
circles.

1 The small inclined stroke should ne-
ver be horizontal, otherwise it
could be mixed up with 7.

2 Is in the upper part a semi-circle
which continugs as a inclined
line under 45° downwards.

3 Is only in the lower part a semi-
circle the upper parts consists of
an inclined stroke under 45° with a
horizontal stroke on top.

4 ends at the top as a triangle

5 the upper stroke on the left hand
side has to be drawn exactly ver-
tical, other wise it might be mixed
up with 3

should be drawn as full circles with
an_tangential inclined stroke under
45° up or downwards.

O + O

7 it is advisable to draw a short ho-
rizontal stroke crossing the incli-
ned Tine at the centre, in order to
avoid a confusion with 3.

8 consists of 2 full circles, one on

TYPES OF LETTERS

3.3 TYPES OF LETTERS

Writing is a sort of ’language of sings’
and it serves the purpose of fixing
informations. About 5000 years ago peop-
le in China, Mesopotania and Egypt have
started to write down their informa-
tions. As letters, they used signs and
symbols. Later on these sings and sym-
bols have been changed to Tetters and
numerals of different types and even

the types of letters and numerals have
been modified up to the present day.

OLD SIGN [MODERN TYP IPHONETICS

% ‘;’ é/F FEI
N K go

2 i Pa
$¥ ¥ Tsi

ARCHAIC { SUMERIA |BABYLON. JASSYRIAN
Tl H |

< >
« - ™ «

ROMAN

Practicing capital block Tettering, al-
ways try avoid inclined letters or un-
necessary decorations. The same pas-
ses for the numerals.

3.3.1 THE ROMAN ALPHABET

In architectural drawings the histori-
cal types of letters should not be used
except for special purposes, e.g. as
decorative lettering in perspective
drawings or for titeling in stock-ta-
king drawings of historical buildings.
However, there is one alphabet in the
history which should be studied care-
fully. Our modern lettering is derived
from that of the ROMANS, and the ge-
nerally accept as standard is the let-
tering which was carved on Trajan’s Co-
lumn, Rome, in the second century. A.D.
The forms of these letters have now
become familar in printing types and
flat letters, and the Roman alphabet
will always be the basis of good let-
tering.

The construction of each letter is
shown and should be understood:
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STAGES IN SETING P

3.

i

ROMAN LETTERS
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3.3.2 SANS SERIF LETTERS

In more recent times, letters without
serifs, known as ’sans serif alphabets’
have been designed and are much used
because of their simplicity, clarity
and ease of execution. The fig. shows
the setting-out of such an alphabet,
suitable for the titling of drawings,
etc.

3.3.3 INCLINED LETTERING

Sometime it is necessary to distin-
guish between two types of lettering,
e.g. names of rooms on plan and notes
regarding construction. While this
might be effected by variations in
size, it may be more convenient to use
upright Tlettering for the one and
inclined lettering for the other.

The fig. shows inclined Tettering slo-
ping uniformly at an angle of about

75 degrees. The slope should not be
gxaggerated.

3.3.4 SCRIPT LETTERING

The figure shows individually formed
capitals, numerals and lower case let-
ters which can be written in pencil or
pen. If well executed it is an attrac-
tive way of labelling certain types

of project presentation drawings.

3.3.5 STENCIL LETTERING

Stencil letters can be used for titling
drawings and are a means of achieving
uniformity at negligible cost when a
number of drawings are similarly tit-
led. The fig. shows an example and how
a stencil is used. Special stencil ink
can be used or indian ink or opaque
colour, etc. The brush must be almost
dry, and the plate must be held down
perfectly flat and firmly for good re-
sults. The description ’stencil Tette-
ring’ is also commonly applied to
guided pen lettering.

3.3.6 GUIDED PEN LETTERING

The figure shows examples of the

leters produced by means of special pens
and guides. Such Tettering is used ex-
tenslively for drawings of all kinds,
particularly working drawings and de-
tails. Its popularity is due to its
legibility, speed of execution, and

the uniformity which it gives, especial-
1y when different draughtsmen are wor-
king on the same set of drawings.

Both upright and sloping guides are
obtainable for capital, lower-case Jet-
ters, and numerals in a variety of si-
zes with corresponding pens. Also dra-
wing pens like ’graphos® or ’rapido-
graphs® can be used.

Used carelessly, this lettering is as
bad as the worst freehand and a certain
amount of practice is necessary to ob-
tain lettering which is pleasing in
appearance as well as very legible.

A few hints are

1)

2)
3)

4)

only a small quantity of ink should be
put in the pen,

keep the pen perfectly upright in use,
wash the pen out immediately after

use and see that the wire is pushed
well home

keep the guides clean, do not let

the ink clog the letters. A special
cleaning liquid can be obtained for
pens and guides.

Always rule faint guide-lines for let-
ters and consider the spacing before
starting. Sometimes it may be advisable
to make a trial setting-out.
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ABC DEFGHIJKILMNOPC
RSTUVWXY. 1234567890

INCLINED LETTERING

ABCDEFGHIIKLANNOPQ
RSTUVVIXYZ 1234567890
d(m/c/yﬁy/ém 20f 5/771?25&17(@’:1:;:/;/,

ABCDEFGHIJTKIMNOPC
RSTUVWXYZ 1234567890
ab cdefghi j klmnopqgrstuvwxyz

SCRIPT LETTERING

NOTES

GENERAL NOTES SHOULD
NOT BE SCATTERED OVER_
THE DRAWING BUT SHOULD
BE NEATLY ARRANGED IN
PANELS OF REGULAR_
SHAPE

THEY SHOULD BE BROKEN
INTO PARAGRAPHS FORL
FASE IN READING

THE LETTERS AND WORDS
SHOULD NOT BE (RAMPED NOR

D

N

SO w | D E L Y
SPACED AS TO BECOME
ILLE GIRLE TYPICAL NQRIH POIN
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ABCDEFGHIJKIM
NOPORSTUVWXYZ
1284567890 Nv&,
ABCDEFCHIJKLY [ 7 -

NOPQRSTUVWXYZ
1234567890 N¢ &

STENCIL LETTERING

ABCDEFGHIJKLMN

OPQRSTUVWXYZ

1234567890N0o/& 4

abcdefqhijklm
nopgrstuvwxyz

1234567890 No

GUIDED PEN LETTERING

AAABCODDEEEEE AAAABBEB““M
11122334455667 AAAABBB“““M

ELEVATION SECTION BASEMENT

wsseeosy_——  AAARBBGGODDE

&S AAARBBEY

PRESSURE TRANSFER LETT ""'"m'l
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3.3.7 PRESSURE-TRANSFER LETTERING

This kind of lettering, also known as
pressure sensitive, is extensively u-
sed on all kinds of architectural and
planning drawings, particularly for
titling and labelling. It is reasonab-
ly quick and most effective. It’s only
serious disadvantage is that it is
rather expensive, especially as many
letters of each sheet are never used.

The letters are printed on thin plas-
tic sheets, usually 254 mm x 381 mm,
although smaller sheets are availab-
le, in a variety of types of alpha-
bets, numerals, punctuations, etc.

and are protected by silicon-treated
backing sheets. A typical example

is illustrated. The characters can be
applied to any smooth dry surface in
any desired arrangement. Having de-
cided on the type and size of letters
to be used and estimated the placing
on the drawing - this requires

some experience - the technique of
application is to remove the backing
sheet and to position the first let-
ter, on a previously ruled guide Tine
if there are to be a series of letters,
and then to shade across the letter
from top to bottom using a ball-point
pen with moderate pressure. This ac-
tion is continued until the letter
appears lighter, which shows that it
has been transferred to the surface of
the paper. The lettering film is care-
fully peeled back until the letter is
exposed, it is then moved to position
the next letter and the transfer pro-
cedure is repeated. On completion of

a word, or every few letters, even
after each letter of the larger sizes,
the backing sheet should be laid over
and additional firm pressure applied
by the finger or the edge of a scale
in order to obtain maximum adhesion.
When application is made to tracing
paper or film from which dyeline prints
are to be obtained it may be necessa-
ry to spray the letters with a matt
fixative or they will be damaged in
the printing process. As the spray will
also >fix’ any parts of the drawing on
which it may fall, it is advisable to
vonfine the area by masking.

ABEICELDBH
O ISR 1Y )L —

JOTANK ™
ENSCTCE .
ABCDEF ~

LMNOPQ -
Jugendstil |

“Executive /Mercury 1960

"Jugendstil"

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghi jklmnropgrstuvwxyz

Points continually to be kept in mind
are: avoid accidentally pressing any
other letter when making a transfer;
keep sheets flat and unfolded and
uncreased in a box, wallet or stout
envelope away from excessive heat or
humidity when not in use. However,

the accidental transfer of a letter to
drawing or tracing materials is not
usually a serious matter as it can be
removed by scraping gently with a
razor blade. Incomplete letters can be
patched by applying part of another
letter or can be made good in indian
ink.

Complete words such as PLAN, ELEVA-

TION, EAST, WEST etc. at a size

suitable for the majority of production
drawings, are available, as are N points,
direction arrows, section lines, elec-
trical symbols and other useful archi-
tectural characters.
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L.LINEWORK anc

DIMENSIONING

4. LINEWORK AND DIMENSIONING

4.1 Types of Lines

In architectural drawings five diffe-
rent types of lines are broadly used:
1. continuous Tines

2. broken lines

3. broken and dotted lines

4. dotted lines and

5. freehand lines

The thickness of these lines is due
to their functions in the drawing as
well as to their scale and their

is classified into

- thick lines

- medium Tines and

- thin Tines

The following schedule shows type

and thickness of lines as well as their
use in architectural drawings.
PROPORTION of thickness:

thick medium thin
2 1 0,7

Practice the exercises shown in the
following as PENCIL drawings with a
thickness of 1ines from 0,18 mm to
1,4 mm for CONTINUCUS lines as well
as for BROKEN and DOTTED lines.
Also, the correct and neat drawing
of Tines meeting or crossing under
right or inclined angles should be
practiced.

4.2 Pencil drawing

- Use pencils of 2 H to 4 H

- For thicknesses from 0.18 to 0.5mm
ONE Tine is sufficient

For thicknesses from 0.7 to
1.4 mm ( or thicker ) a DOUBLE
line with the required distance
has to be drawn, which has to be
filled in afterwards.

~ Al11 corners and crossings of lines
have to be drawn very exactly.

- It is important to take care that
the thickness of the line is IN-
CLUDED with the area of the drawn
figure, so that the drawn EXTERNAL
dimension is equal to the REQUIRED
measurement.

- Draw with the pencil as close as
possible along the T- or set-squgre

1

. HORIZONTAL

L,
2
-_

AN

T _

3. VERTICAL, 30° AND 60°

/ ’ :
j:::;; .

4 15° AND 75°

—_—

under an inclination of about 60 5 PARALLEL T:A\:J.f\;ﬁﬁ
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TYPE OF LINES

USE

VISIBLE LINES

CONTINUOUS 10 mm | DETERMINATION OF CUT
THICK 07 mm | BUILD. MEMBERSWALLS=
15cm, CONCRETE, etc.
VISIBLE LINES
CONTINUOUS 05 mm | DETERMINATICN OF ELE—
MEDIUM 035 mm | VATIONS OF WALLS AND
OTHER BUILD MEMBERS
™ | conminuous 0.25 mm | DIMENSION AND HATCHING
THIN 018 mm | LINES
J
J BRXEN and DOTTED || 53 ™™ | SECTION PLANES
BROKEN and DOTTED 05 mm | CENTRE LINES,
ME DIUM 035mm | AXES,etc. (big scale)
BROKEN and DOTTED 025mm | CENTRE LINES
THIN 018mm | AXES, etc. (small scale )
HODEN OR OVERHEAD
BROKEN | _ _ 05 mm | ELEVATION LINES,
MEDIUM 035mm | PROPOSED ADDITIONS AND
ALTERATIONS
H e | 9 E2MM | SCREEN OR RASTER LINES
DOTTED 0.35mm | PARTS T0 BE DEMOLISHED,
0.25mm | MNOR BULD MEMBERS
— _ | 0.35mm |ROLLED STEEL JOISTS
0.25mm |PIPELINES etc.
K I Ap— | O35MM | poeakiing
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L/IVES SHOULD 23 FIM. CLEAN. IND OF EVEN QUALITY

NOT CO2RSE 4AnNs ‘wooLLy!

’ /"
4 S
[
O
SMOOTH IECYy CURYED LN
CONTINUOUS 2ZCKEN AND TRACYES -

PENCy. #:lD WIll
BACK FRQOA INT
-

WooLLy LInE B oT¥rs /—\
z POINTS
- B \

FREEHAND CURVES

- In order to keep the drawing CLEAN:

. Use clean equipment and good pencils

. keep hands clean and touch the paper
with your fingers as 1little as possib-
le

. avoid unnecessary rubbing

. sharpen pencils away from the drawing
board or table

. make any erasures carefully and re-
move all rubber crumbs

. if much drawing is to be done on seve-
ral small areas of the sheet, cover the
whole of it with tracing paper in which
suitable’flap windows® through which

to work can be cut

4.3. Inking - In

Follow a certain sequency in the proce-

dure of INKING-IN of a drawing. Ink-in:

. A1l centre lines

. A1l circles and arcs

. A1l horizontal Tlines

. A11 vertical and inclined lines

Hatchings and black-in sectijonal

parts

. A1l dimension lines, freehand lines,
arrows and arrowheads

7. Lettering, dimension figures, notes

8. Titles etc.

OV W -
.

(o)}
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PLAN OF A BUILDING
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4.4 Basic Rules of Dimensioning

The METHOD of dimensioning is due to

the type of the drawing ( Sketch-,

design-, working-, detail drawing etc)

A1T for clarification of that particu-

lar drawing required measurements have

to be indicated

In FLOOR PLANS there are three main

types of dimensionings:

1. Dimensioning of openings, columns
and piers,

2. Dimensioning of axes of openings

3. Dimensioning with coardinates

Different alternative DETERMINATIONS

1

EXERCISE

of dimension 1ines are indicated in
the figure

450 018 450\

I
|

50 |
0.25
L

+

.4.1 Types of Dimensions

OVERALL DIMENSIONS indicate the over-

all LENGTH, WIDTH and HEIGHT. Each ob-

Ject has three overall dimensions.

DETAIL DIMENSIONS indicate the size

of each part or detail of the object

NOTE: dimension lines and extension
lines ( they indicate the limits
of a dimension and extend this
dimension to a convenient place
on the drawing) should never
cross!

Therefore the smallest dimension
1ines are placed nearest to the
view.

Overall dimensions are drawn
outside the detail dimensions.

4.4.2 Placement of Dimensions

- There are plenty of rules concer-
ning the dimensioning of crawings,
and some of them are contradictory.
In case two rules conflict, choose
the most logical and practical so-
lution.

- Dimensions should be placed so

that they can be read from the

bottom-side or from the righthand-

side of the drawing.

Normally dimensions should be pla-

ced OQUTSIBE the outer lines of the

views, close to the contour. The

should be placed INSIDE, if this

could avoid long extension Tines.

Place dimensions in the way they

are likely to be measured during

the construction work.

Place dimension lines in line

For dimensioning CIRCLES or PARTS

of CIRCLES refer to the figure.
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yX| 366 ﬂ 5 3.05 23
7
i 777ZA
76 122 23 105 |55 114 l 122 1 115
127 g 213 t—n
732 33
DIMENSIONING OF OPENINGS
7 / [ 1
23 366 / 15 3.05 23
N e ===
RIS 83 23
J==N=l
137 1365 1075 175 < 176
381 351
732
DIMENSIONING OF AXES OF OPENINGS
1 “ |
2%3 =
.__023
INEINN
7 — 1 | ™
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"SMALL GAB
jTAIL 2-4Lmm

‘1 Smm!__ ARROWS; PRE-
ALTERNATIVE DETERMINATIONS OF FERABLE FOR
DIMENSION LINES

-

INCLINED STROKE UNDER _45°

7777,
12/5/] wioTH

/2
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A_' BOWS + CIRCLES
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% /12/8
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x

23 15 0 |Js
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PIERS + OPENINGS |
4

15-25mm

L 4

+— ++ \ §
THICKNESS OF WALLS ROOMS
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T Tr

q
10-15mm

PROJECTING PARTS \ SET BACKS
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TOTAL LENGTH

;e

10-15Smm
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-
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5.ENLARGEMENT & .REDUCTION

5. ENLARGEMENT AND REDUCTION OF LINE
DRAWINGS
There are various methods of enlarging
or reducing a line drawing. Some of
the most useful are:
The drawing in the figure consists of
irregular or complex lines, draw over
it a square grid of light lines ( or,
if the drawing is to be protected,
draw the grid on a piece of tracing
paper and place over the original),
and then for the new drawing make a si-
milar grid but proportionately larger
or smaller as required.With this grid
as a guide it is comparatively easy
to make the copy to the size wanted.

If a Tine and its divisions, e.g. a
scale, is to be enlarged or reduced in
other than a simple mathematical pro-
portion this is a useful method to em-
ploy. Line AB with points C and D along
it is to be reduced; with centres A

and B and radius equal to AB two

arcs are drawn to intersect at 0,

and lines are drawn from 0 to A,B,C

and D. The new length of the line is
now measyred along OA from 0, and a
line A’B” is drawn parallel to AB to
which it corresponds. Where this 1line
cuts CO and DO points C*> and D’ corres-
ponding to C and D on the original are
found.

The proportinal enlargement or reduc-
tion of rectangles is made by drawing
a2 diagonal so that the alteration of
the length of one side automatically
gives the required length of the adja-
cent one. Example: ABCD is the rect-
angle, BD is a diagonal EFGD 1is a pro-
portionately reduced rectangle.

Proportional Compasses. These instru-
ments consist of two slotted pieces of
metal with points at each end joined by
a centre screw, which can be so set

that the distance between the long points
is equal to that between the short
points or is two, three, four or more
times that distance up to ten.

They can therefore be used for enlarging
or reducing simple drawings in such ra-
tios, although they seem to find 1itt-
e favour with present-day draughtsmen.

Pantograph: an instrument for enlarging
or reducing drawings in various ratios.
By following the lines of the original
with one marker, the other traces them
to a larger or smaller scale, as the ca-
se may be, and in the proportionate ra-
tio to which the instrument has been
set. The illustration shows a simple
type. The Eidograph is a somewhat simi-
lar instrument, but having only one
point of support, is steadier in action.
The cost of these instruments is only
Justified if dealing with a large num-
ber of town plans and surveys.

Two other methods are commonly used
and they are known as

- OFFSET METHOD and

- RADIAL PROJECTION

For their construction method refer to
the drawing.
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RADIAL PRGJECTION

ADT ARCH. DRWNG.
compiled : D.VOLKE ENLARGEMENT —— LECTURE—
JUNE 83 (ET _ 1043/1539
T )\ LECHNCAL COLLEGE ARUSHA CIVIL ENGINEER. 39
» A\ CHUO CHA UFUNDI ARUSHA DEPARTMENT




6.GEOMETRICAL CONSTRUCTION

6. GEOMETRICAL CONSTRUCTIONS

In Architectural Drawing a good knowled-

ge about GEOMETRICAL CONSTRUCTIONS is

of high importance. In the following

constructions are shown with the aim

1. To demonstrate the principles of BA-
SIC geometrical constructions

2. To practice the use of drawing

equipment
LINES AND ANGLES
6.1 Lines and Angles v C
6.1.1 To bisect a straight Tine AB
- Draw AB
- With centre A and any suitable radi-
us draw an arc
- With centre B and the same radius as
before draw an arc to cut the arc | |
with centre A in C and D f ?
- Join CD. CD is the required bisec- l\ E3

ting line.

6.1.2 To divide a straight line AB
into a given number of equal
parts
- Draw AB
- At any suitable angle to AB
draw a straight 1ine

- Step off along this line the re-
quired number of divisions of equal
length ( here 5 divisions are shown)

- Number the divisions from A along

the line as shown
- Join the last number (5) to point
B

- Draw parallel lines to 5 B from the
other numbers as shown. AB is now
divided into the required equal parts.
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6.1.3. To divide a straight Tine AB
into any ratio

- Let the ratio be 2:3:4

- Draw AB l

- Draw a straight line at any angie ~_

to AB A
- Sum up the ratio ( i.e. 2+3+4=9)
to geht the number of eaqual divi-
sions required
- Step off, along the straight Tine
the number of divisions of equal
lengths required ( i.e. 9 divisions).
- Join the last division (9) to B
and draw parallel lines to 98 through
5 and 2
- Now AB is divided into the ratio
2:3:4.

7

</

6.1.4 To construct an angle of 90°

- Draw a straight line

- With centre A on that line and
any suitable radius draw a semi-
circle to cut the 1ine in B and C

- With centres B and C draw arcs of
any the same radius to intersect each
other at D

- Join AD. The Aangles ABD and ACD are
the required angles of 45%,

N\
NM

|

A B

ADI
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N

.1.6 To construct an angle of 60°.

- Draw a straight 1line

- With centre A on that 1line and any
suitable radius draw an arc to cut the
line at B

- With centre B and the SAME radius draw
an arc to cut the former arc at C.

- Join AC. ThS angle ABC the required
angle of 60°.

6.1.7 To construct an angle of 30°
- This can be reached by bisecting an
angle of 60° as described under 6.1.5.

>

6.1.8 To bisect any given angle
- The same method as in 6.1.5 should be
employed here.

\B=

6.1.9 To construct an angle SIMILAR to

- Let the angle shown in (a) be the giver

B
|

a given angle "////////’/77/’>§§:::j’/,,,/”'
B

- With centre A and any suitable radius
draw an arc to cut the legs of the
given angle in B and C

- With centre M draw the same arc to
cut the line through M at S (AB = MS)

- From (a) with centre B take radius BC.

- With centre S and radius BC cut former
arc at T

angle.
- Draw a straight line through M as
shown in (b)

\>

- Join MT and extend the line. The angle M

MST is similar to ABC.

(b)

6.1.10 To draw a line PARALLEL to a gi-

- Draw the given line

- Using any 2 centres at suitable inter-
vals along the given line and a radi-
us, equal to the required distance
between the 2 lines, draw the arcs
C and D.

- Draw a straight 1ine tangential to
the arc C and D. This is the required
1ine which is parallel to the given
1ine at the distance of the radius.

ven line

A

B
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TRIANGLES

6.2 Triangles

Definition: A TRIANGLE 1is a PLAIN,
bounded by three straight
Tines.

There are 4 types of triangles:

1. scale triangle: all angles and si-
des are UNEQUAL

2. Isosceles tri- two sides and ang-

angle: les are EQUAL
3. Equilateral all angles and si-
triangle: des are EQUAL

4. Right-angled contains one right
triangle: angle.

6.2.1 To construct an EQUILATERAL
triangle. Given is one of
the sides AB

Draw AB

With centres A and B and the radius

AB draw arcs to intersect at C

Join AC and 3C, the triangle ABC is

equilateral.

6.2.2 To construct a triangle with

given BASE ANGLES and ALTITUDE.

- Draw a straight line

- Construct a straight 1ine PARALLEL
to the drawn line so that the
distance between the two lines
is equal to the altitude (ref.to
6.1.10)

- From any point € on the parallel
1line draw the given angles as shown
so that they cut the straight line
in A and B

- Join AC and BC. The triangle ABC
is the reuqired triangle.

N/
N

“A BM

6.2.3 To inscribe a circle in a gi-
ven triangle ABC
- Bisect any two of the angles, as
shown, so that the bisectors in-
tersect at D
- The centre of the inscribing circ-
le is point D.

6.2.4 To circiumscribe a triangle
ABC
- Bisect any two of the sides of the
triangle, as shown, so that the
bisectors intersect at D.
- The centre of the circumscribing
circle is point D.
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CIRCLES

6.3 Circles

A circle is a plane figure hounded by
a curved line called the CIRCUMFEREN-
CE; which is always at equal distance

ARC

e ———,
=SEGMENT =

Iy
(R ymperent

from a fixed point called the CENTRE
of the circle. This distance from the
centre 0 to the circumference is known
as the RADIUS. Other terms are: -

DIAMETER: A straight line passing
through the centre and boun-
ded by the circumference

ARC Is a name given to a part of
a circumference

CHORD A straight Tine joining two
points on the circumference

SEGMENT  An area bounded by a chord
and the arc it cuts

SECTOR An area bounded by two radii
and the arc between them

QUADRANT An area bounded by two radii
at right angles and the arc
between them. It is a quarter
of a circle.

6.3.1 Basic CIRCLE-Constructions

ADI

compiled : D.VOLKE GEOMETRICAL CONSTRUCT. [——LECTURE—

JUNE ‘83

ARCH. DRWNG.

CET  1043/16344

™ TECHNICAL COLLEGE ARUSHA CIVIL ENGINEER.
TCAN bl

CHUO CHA UFUNDI ARUSHA DEPARTMENT




6.3.2 To draw a tangent to a point A
on the circumference of a circle
centre 0O

- Join 0A

- Erect a perpendicular at point A as
shown. The perpendicular is the re-
required tangent.

6.3.3 To draw an internal tangent to
two circles of equal diameter

- Join the centres of both circles by
Tine 010

- Bisect t%e line 0102
point A.
Then bisect 0,A to geht the point B.

- With radius B70, and centre B des-
cribe a semi-ci%c]e to cut the cir-
cumference of one of the given cir-
cles at C

- Join CA and estend it to tough the
other circle at D. Line CAD is the
required tangent. 01C and OZD are
normals.

to get the

D
\ 02

6.3.4 To find the centre of a given
circle arc
- Draw any two chords AB and CD
- Draw perpendicular bisectors of AB
and CD
- Produce the hisectors to meet at

0. 0 is the required centre of circle.

6.3.5 To join two straight lines at
Right Angles to each other by
an arc of given radius

- Draw the given straight lines
at a right angle to meet at 0

- With the centre 0 and the radius
equal to the required radius of the
arc, draw arcs to intersect the
straight Tines at A and B

- With the centres A and B and the
same radius draw arcs to intersect
at C

- With the centres C and given radius,
draw the required arc.

/(/
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6.3.6 To draw a curve of given radius
joining two circles ( The circles
have to be inside the radius R)

- With centre 0 and radius T1 draw an ‘ 5
arc,

- With centre 0, radius T, draw an arc ~
to intersect %he first grc in 0. ()
0 is the required centre.

6.3.7 To join two straight lines by two
arcs of equal radius

- Draw the two straight 1lines XA and
YB at their correct positions.

- Join AB and bisect it at C

- Bisect AC and CB and estend the two
bisectors to meet perpendiculars
from A and B at points D and E respec-
tively.

- With centre D and radius AD draw an
arc from A to C

- With centre E and radius EB draw an
arc from B to C.
These are the required curves and
give a smooth continuous curve ACB.

6.4 BASIC ARCH CONTRUCTIONS
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7.1

7.2

Types of Projections

Orthographic Projection EONTENTS

Construction of Orthographic

Projection
Elevations
Plan s and Sections

Pictorial Drawing

Axonometric Projection

Isometric Projection

Dimetric Projection

Oblique Projection

Length of Receding Lines
Construction of Oblique Drawings
Rules of Oblique Drawing

Scale of the Receding Lines

-
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/ \

Direction of Receding
Position of Axes

Perspective Drawing

Perspective Terms

Phenomena of Perspective Dra-
wing

Systems of Perspective Drawings
Methods of Perspective Drawings
Two-Point Perspective

One-Point Perspective

Shade and Shadows

The Use of Shadows

Shades and Shadows

The conventional Direction of
Light

The 45° Direction

The True Direction of Light
Shadows of Solids

Planes of Shadow

Principltes of Shadow-Casting

Drawing Practice
Drawing Sheets
Sizes and Folds

Layout and Identification

Levels REFERENCES

Referencing

Abbreviations

Representation of Materials
Graphical Symbols and Repre- 1.
sentation

Hatching Rules

Application for Building
Permission

Procedure of applying for Per- 3.
mission to errect a Building
Formulars
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1.TYPES OF PROJECTIONS

1. TYPES OF PROJECTIONS

Drawings are a medium through which
the draftsman or designer conveys his
ideas and instructions to others.
Therefore an understanding of all ty-
pes of drawing is necessary in order
to present informations in the clea-
rest and most effective manner.

The theory of any type of projection
drawing assumes that the drawing can
be made by locating the intersections
of 1ines, which are called PROJECTORS
from points on the object with a
plane of projection called the PICTU-
RE PLANE:

(A) ORTHOGRAPHIC

PROJEGTORS PERPENDICULAR
TO PICTURE PLANE

The 1ines connecting the points thus
located on the picture plane make the
projected drawing of the object.
The three factors which determine
the type of projection drawing are:
1. The relation of the object to the
picture plane
2. The relation of the projectors to
the picture plane, and
3. The relation of the projectors
to each other.

Various types of ORTHOGRAPHIC and
PERSPECTIVE PROJECTION are gbtained
by changing the relation between

the object and picture plane. In OBLI-
QUE PROJECTION the different types

are obtained by changing the rela-

PICTURE PLANE

“PROJECTORS

DRAWING\

OBJECT

OBLIQUE

PARALLEL PROJECTORS
OBLIQUE TO PICTURE PLANE

tive positions of the object and pic-
ture plane and by changing the scale
of the receding lines. Variations in
pictural effect of any type of obli-
que drawing can also be secured by
using different directions for the
projectors.

In actual drawing the paper is the
picture plane on which the drawing is
constructed by drafting methods to
conform to the assumed relations of
the object, projectors, and picture
plane.

PROJECTION DRAWING is the science of
constructing drawings of different
types by the most efficient and direct
drafting methods.

(© PERSPECTIVE

PROJECTORS CONVERGETO A
STATION POINT
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CLASSIFICATION OF TYPES
OF PROJECTION DRAWING

TY PE O F DRAWING R €E L A T | O N O F
GENERAL GRAPHIC SPECIFIC|O BUJECT|PROJECTORS | PROJECTORS
T Y PE DIAGRAM CLASSIFIGATION | TO PISTURE PL | TO EACH OTHER | TO PICTURE PL.

MULTI-VIEW | PARALLEL | PARALLEL |PERPENDICULAR
© ON ONE FACE
X
[a 8 o ISOMETRIC 0OBL!IQUE PARALLEL PERPENDICULAR
a - THREE AXES AT
o EQUAL ANGLES WITH
o9 - PICTURE PLANE
(&
o w DIMETRIC OBLIQUE PARALLEL PERPENDICULAR
= TWO AXES AT
T o EQUAL ANGLES WITH
-z PICTURE PLANE
x 2 TRIMETRIC 0OBLIQUE PARALLEL PERPENDICULAR
= ALL AXES DIFFER-
o ENT ANGLES WITH
PICTURE PLANE
CAVALIER PARALLEL PARALLEL OBLIQUE
w PROJEGTION | ON ONE FAGE 45°
pn )
o GENERAL PARALLEL PARALLEL OBLIQUE
- O BLIQUTE | ON ONE FACE AT ANY ANGLE
|
3s] CABINET PARA LLEL PARALLEL OBLIQUE
o PROJEGTION | ON ONE FAGE AT 63° APPROX.
18] ONE-POINT PARALLEL CONVERGE VARIOU S
- PERSPECTIVE | ON ONE FACE | TOA POINT | A NG LE S
[
(& TWO~POINT OBLI QUE CONVERGE VARIOUS
w PERSPECTIVE | VERTICAL LINES | TO A POINT | A N G L E $
a PARALLEL TO
n PICTURE PLANE
o THREE-POINT OB LIQUE CONVERGE VARIOUS
L PERSPECTIVE | ALL THREE AXES | TO A POINT A NGLES
o OBLIQUE TO
PICTURE PLANE
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The most important types of projec-
H tion are classified in the chart, ty-

pical examples of drawings of the

four most widely used divisions of pro-
jection drawing are given in the fi-
gure.

Most of the objects drawn in architec-
ture have three sets of planes and 1i-
nes which are mutually perpendicular
to each other.

OBLIQUE

ISOMETRIC

(D) PERSPECTIVE

A COMPARISON OF FOUR WIDELY USED
TYPES OF DRAWING

3 3
e s
B

| — T C /3

AXIS LINE S=,]
A :

! l
2 2

TYPICAL LINES AND PLANES

PROJECTION DRAWING METHODS
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2.0RTHOGRAPHIC PROJECTION

2. ORTHOGRAPHIC PROJECTION

In any type of drawing those parts of
the object which are parallel to the
picture plane are shown in their TRUE
SHAPES.

In ORTHOGRAPHIC PROJECTION where the
projectors are parallel lines, all par-
ts of the object which are parallel

to the picture plane are shown in their
correct RELATIVE SIZES, that is, at

the same scale - regardless of their
distances from the picture plane.

Since only one set of planes of an ob-
ject can be shown parallel to the pic-
ture plane in a single drawing, it is
necessary to have a minimum number of
three views of an object to give all
of its sizes and shapes.

These three basic views are obtained by
Tooking in three mutually perpendicu-
lar directions, and these views are
drawn on planes perpendicular to each
of the three directions respectively.

The basic views, which are drawn true
to scale, are taken at 90° to each
other and when set on paper are said to
be drawn in the principal planes.

At present there are two methods of
relating the principal views to each
other, namely FIRST-ANGLE PROJECTION

( used in Europe ) and THIRD ANGLE
PROJECTION { used in Canada and U.S.A.)

These terms FIRST ANGLE and THIRD ANGLE
have been derived from the mathemati-
cians convention of annotating the four
right angles which make up the 3600 of
a circle, the first being 0° to 800 and
the third angle from 180~ to 270".

180°

VP =VERTICAL PLANE
HP =HORIZONTAL PLANE

270°

VP

VPR,

90°

O
360°
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1st ANGLE PROJECTION

1. Projection of & Point (AZ

z

C‘. Q

N

Y
Orthographic projection of point A

(3)AB_L VP 2 2, Projection of a line (AB

ab cf 5.
X e y

a
b

{b) AB NOT ‘ o

parallel to
any plane

T~

Ta
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ROJECTING ONTO
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(® REVOLVING PLANES
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(© ARRANGEMENT OF DRAWINGS
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FRONT SIDE ToP

The planes provided by the trans-
parent box - shape of the figure are
not always adequate to give TRUE SHA-
PE VIEWS of all sides of a building.
If a wall of the building is not pa-
rallel one of the typical planes and
consequently one of the faces of the
transparent box, its TRUE SHAPE will
not be shown by any of the conven-
tional elevations. Picture planes,
which are added to the transparent
box - shape 1in order to obtain true

shape views of planes of the object
not paraliel to the original planes
of the box, are called AUXILIARY PLA-
NES ( see figure A and D ) and the
projections made on these planes

are called AUXILARY VIEWS.

The true shape of any oblique surface,
such as a slating roof or wall, can
then be obtained by projecting onto
an auxiliary plane parallel to the
oblique surface.
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AUXILIARY VIEWS

\
.
\
ol
5
\
A
\\

@ VERTIGAL AUXILIARY PLANE

|~

\QA N I\

| (£

FRONT ELEV.

COMPLETE AUXILIARY VIEW

PLAN '\\ \\

L l

EiE=
.

FRONT ELEWV. AUXILIARY ELEV
@ PART AUXILIARY VIEW

ELEVATION AUXILIARIES

!
ll 7/
N

/ ’ /

. a ’
’ 7 H

’ s,
., 4
Py 4

@ OBLIQUE AUXILIARY PLANE

AUXILIARY

FRONT ELEV. SIDE ELEV.

@ GABLE- ROOF AUXILIARY

AUXILIARY

FRONT ELEV SIDE ELEV.

@ HIP ROOF AUXILIARY

OBLIQUE PLANE AUXILIARIES

ADII

compi

led: D .VOLKE

AUG. ‘83

ORTHOGRAPHIC PROJECTION

ARCH. DRWNG.

—— LECTURE

CET 2043/1 207

TOCA

TECHNICAL COLLEGE ARUSHA

CHUO CHA UFUNDI ARUSHA

CIVIL ENGINEER.
DEPARTMENT

7




Projection

2.1 Construction of Orthographic CO N S TRUC TI O N

In the CONSTRUCTION of orthographic
projections, it should be kept in
mind that all the different views
must check. Drafting methods for

the construction of orthographic pro-
jections are shown in the figure.

/|

! ! \\\ \ |

4

(1) D) |
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| |
(® TURNING MEASUREMENTS (® TURNING MEASUREMENTS
WITH CIRCULAR ARCS ON A 45° BISECTOR

© OCTAGON
EQUAL
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1
A

|
© GCOoONE E® CYLINDER
DIVISIONS ON GEOMETRIG SHAPES
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ELEVATIONS

2.2 Elevations

The most common auxiliary views in
architecture are ELEVATIONS. The dra-
fting process by which an auxiliary
elevation is made may vary in details
of construction. However, in all ca-
ses the heights may be taken from
any other elevation of the building
and the horizontal dimensions from
plan.

The figure shows two methods of making
the auxiliary elevation from a front
elevation and plan.

In B the auxiliary drawing is made

to show the entire building, as would
usually be done in architectural dra-
wing. In C only the part of the
building parallel to the picture

plane is shown in each elevation,

The front roof plane of E is shown

by the front elevation to be a rect-
angle. The length of this roof area is
shown in the front view and its true
stant-height is shown in the side

view. The rectangle made by using these
two dimensions is the correct auxili-
ary view of the front roof plane.

In F all four planes of the simple hip
roof are drawn in the auxiliary views.
Such drawings are useful to show the
true shapes and areas of the roof pla-
nes and the true lengths of Tines in
those planes. The slanting lines in
the auxiliary view of F show the true
length of the hips. The length of any
straight 1ine can be determine graphi-
cally by making an auxiliary view on
any picture plane parallel to the line

PLANS

>

(®) POSITION OF PLANE

(®) ToP PART REMOVED

(©) PLAN OF REMAINDER

@© rooF

P LAN

—d

N
Il
b

|

I
(® FRAMING
L
—

PLAN

B
i

——
——
L

(FREFLEGTED PLAN
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PLANS and SECTIONS

2.3 Plan s and Sections

In addition to the exterior views of
building it is usually necessary to
have one or more views made which CUT
through the structure and shows the
interior. These views are known as

1. PLAN, which is the term applied to
any view on a HORIZONTAL PICTURE
PLANE either from the exterior
or cut through, and

2. SECTION, which is the name given
to any view cutting through the
building on a VERTICAL PLANE.

Both, the ARCHITECTURAL PLAN as well
as the ARCHITECTURAL SECTION are de-
monstrated in the figure.

PLAN TR
(:) TRANSVERSE SECTION

~

QD POSITION OF PLANE

PLAN

IRECTION OF
PROJECTORS

RIGHT SIDE REMOVED

"(®)LONGITUDINAL SECTION
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3.PICTORIAL DRAWING

3. PICTORIAL DRAWING

AXONOMETRIC

3.1 Axonometric Projection

Axonometric and cblique drawings are
similar in many respects. Both give
views of the object which show all
three typical sets of lines and planes
in ONE drawing. Both are more easily
understood than orthographic drawings
because they show all three dimensions

in one drawing and indicate the re- (A) ANONOMETRIC
lations of the various parts of the

object to each otner.

In both axonomic and obligue drawings
paraliel 1lines in any direction are
drawn parallel. This simplifies con-

struction but causes the more dis-
tant parts of the object to appear to ;Q?\\\\

be too large. This pictorial defect ::?\\ X
is the principal criticism of these H
types of drawings. §§§§§
AN
The three typical sets of lines of the N

object are all measured to scale in
axonometric and oblique drawings.
Therefore, most of the measuring can
usually be done directly on the Tlines

of the drawing itself, and it is prac- . oBLIQUE
tical to give dimensions on the dra-

wings. Simplicity of construction
is the chief advantage of these dra-
wings over perspective drawing.

An AXONOMETRIC projection is an ortho-
graphic projection in which the object
is tilted so that none of the three
typical sets of planes, and consequent-
ly none of the axes at the intersec-
tions of these planes, are parallel to
the picture plane.

Projectors from the object, per-
pendicular to the picture plane, loca-
te points on the projected drawing of

the object. (©PERSPECTIVE

ADLL ARCH. DRWNG.
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AXONOMETRIC

A11 axonometric projections may be di-
vided into three classifications:

1. ISOMETRIC projections, in which all
three of the axes make equal angles
with the plane of projection,

2. DIMETRIC projections, in which two
of the axes make equal angles with
the plane of projection, and the
third axis is at different angle,

3. TRIMETRIC projections, in which all
three axes are at different angles
with the picture plane.

The axonometric drawings of a cube in
the figure indicate the relation of
the cube to the pictureplane in each
case:

- In the isometric drawing all edges
of the cube are represented as being
of the same length because they are
all turned at the same angle to the
picture plane

- In the dimetric drawing of the cube
two of the sets of edges are the same
length and the third set a different
length.

- In the trimetric drawing all three

sets of edges of the cube are shown
at different sizes, because the
three sets of lines make different
angles with the picture plane.

The relative sizes of the edges of the
cube in the dimetric and trimetric
drawing can be varied, but the rela-
tion is isometric drawing does not
allow any variation.

Y O T

(R)ISOMETRIC ®DIMETRIC (©TRIMETRIC
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3.2 Isometric Projection.

A scale is assumed for the object and
the projected or foreshortened size
drawing for that scale is shown in

an siometric projection. The projec-
ted size of the axis lines is 0.816
of the actual length of the lines. An
isometric drawing of an object is
measured at any desired scale with-
out considering the scale size of

the object represented. The figure
shows the difference in size bet-
ween the isometric projection ( B)
made with the isometric scale and the
isometric drawing (C) measured with
the ordinary scale. Although isome-
tric drawings are satisfactory for
most practical purposes isometric pro-
Jjections sometimes have advantages.

Making an isometric drawing the

angle between two adjacent axes of

an isometric drawing is 120°. When

one aé1s is vertical the other two are
at 30”7 with the horizontal.

To make an isometric drawing of a sim-
ple rectangular object: from a point
selected for one of the front corners
of the object draw the three axis 1i-
nes and lay out on these lines their
scale sizes. From the ends of the 1i-
nes draw lines parallel to the axes to
complete the drawing.

ISOMETRIC

o
o
<

@ ISOMETRIC AXES

816
1.0 —=

ISOMETRIC PROJECTION

lSOMETRIO DRAWING

A 8 B C
D D
FRONT S 1 DE
P L AN

(® MULTI-VIEW DRAWINGS (® AXES LOCATED (© O0BUEGT DRAWN

@@@@

® oNe axis VERTIGAL(®) (C) ONE AXIS HORIZONTAL (D) INGLINED (B
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ISOMETRIC CONSTR.METHODS

Isometric Contruction Methods:

- Offset method
- Box method
- Section

A1l steps are illustrated in the fi-

gure
FRONT
A
PLAN
STEP-I STEP-2 STEP-3
O FF S ET M E T H O D
— r::::;jgzzzzzzzfi] [if%%éi%%;;?%%%fi] [if%%%§§%%§%§§iéi
PLAN °TEP-l STEP-2 STEP-3
.
@
=
N
1rlp ﬁ%%§ § %
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DIMETRIC

3.3. Dimetric Projection

The figure shows a cube placed so that
the top and bottom are horizontal and
the two visible sides make equal ang-
leswith the picture plane. Imagine

the cube to be rotated forward on a
horizontal line which is parallel to
the picture plane, thus keeping the
sides allways at equal angles to the
picture plane until the top is in a
vertical position.

As the cube was rotated between these
two positions the projections of its
axes passed through all possible dime-
tric relations to each other. A few of
the infinite number of possible dime-
tric positions obtained in this man-
ner are illustrated in the figure.

In these illustrations the two equal
axes are turned to make equal angles
with a horizontal Tine. If one of the-
se equal axes is turned vertically
then the axes to either side will be
at different scales and at different
angies with a horizontal line.

Thus it is possible to use the same
spacings of the axes that are shown in
the Teft column of the figure and
twist them to new positions with one
of the two equal axes in a vertical
position and get a new set of pic-
torial effects, such as are illustra-
ted in the right column of the figure.
Dimetric drawings can then be made
with the angles and scales giving
either a symmmetrical or an unsymme-
trical arrangement.

Isometric drawing is rigid and infle-
xible. There is only one possible

view of the three typical planes which
meet in any corner of the object be-
cause the exes must be equally spaced.

SYMMETRICAL

UNSYMMETRICAL
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Because of its great varety of possib-
le pictoral effects dimetric drawing
overcomes the following faults and
shortcomings of isometric drawings:

1) The lines of a hip roof and of
equal projections of the near corner
form parts of continuons vertical
line in isometric drawing. This
pictorial defect can be avoided
in dimetric drawing by using the
position of axes, which causes the
two sides of the object to be tur-
ned at different angles to the pic-
ture plane.

2) One of the three typical planes of
the object can be emphasized in dime-
tric drawing by turning the object
so that this plane is seen more di-
rectly and consequently occupies
a greater proportionate area in the
drawing. The emphasis on one plane
and subordination of the other two
can be in any desired ratio.

3) Two of the planes of the object can
be emphasized equally and the third
subordinated. Thus, it is possible
to subordinate the roof or floor
area and emphasize the walls or to
subordinate one wall. An example of
subordination of roof areas and re-
latively increased importance of
wall areas are shown in the figure.
By showing less of the roof it is
also possible to see more of the
wall under an extending roof.

4) The ugp]easant effect of wall planes
at 45 in isometric projection can be
avoided in dimetric drawing.

Dimetric drawing has the advantage of
allowing the choice of a symmetrical

or unsymmetrical view of the object

and emphasis on one or two of the three
planes. It permits variation in the
pictorial effect obtained, while iso-
metric drawing is rigig and inflexible.

A carefully chosen dimetric drawing usu-
ally gives the most pleasing results

of any of the usable types of paraliel
1ine pictorial drawing. It ranks

next to perspective in desirability

for presentation work.

(:) NATURAL APPEARANGCE
CORNERS AND ROOF

OF
LINES

EMPHASIS ON IMPORTANT WALL
FLOOR AND ONE WALL SUBORDINATED

() empPHasis

ROOF AREA
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DIMETRIC SCALES & ANGLES
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3.4 Oblique Projection

In oblique projection the projectors
are oblique to the picture plane and
the object is usually turned with
one of the typical planes parallel
to the picture plan ( see fig. A )

In axonometric projection the projec-
tors are perpendicular to the picture
plane and the object has all three
typical planes oblique to the pic-
ture plane. Thus, both the relation
of the object to the picture plane
and the direction of the projectors
in oblique drawing differ from those
of axonometric drawing.

Although the drawings M and O of
figure A may be considered oblique dra-
wings they are made with the projec-
tors in planes paraliel to one Qf the
typical planes of the object and are
neither good pictorial drawings

nor charcteristic oblique drawings.
Drawing N shows the characteristic
oblique drawing in which the pro-
jectors are oblique to the three ty-
pical planes of the object. Fig. B
shows these drawings as they

would appear from in front of the
picture plane.

(A) PICTORIAL VIEW OF
OBJEGCT AND DRAWINGS

REGEDING LINES
VAl

DRAWINGS SEEN ON

THE PICTURE PLANE

3.4.1 Length of Receding Lines

The angle of the projectors with the
picture plane determines the length of
the receding lines of an oblique
drawing. If _the projectors make an
angle of 45° with the picture plane
the receding 1ines will be projec-

ted in their true length.

From the end b of a given receding
line a - b ( fig. C) any number of
projectors can be drawn making an

angle of 45° with the picture plane.
The intersections of these projec-
tors with the picture plane will form
a circle with the end "a*® of the line
"a-b” as a centre and the projectors
will form a right cone with "b™ at

the apex and "a’ at the centre of the
base. The possible projections of the
receding line "a-b” radiate in all di-
rections from the end “a" of the line.

@ PIGTORIAL VIEW

.

(@) sice view

C)FRONT VIEW

DIRECTION OF RECEDING LINES
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Therefore a 1line can be drawn at any
angle from a ( fig. E ), to represent
the receding tine "a-b" 1in an oblique
drawing, and the projection of the
line "a-b" will be equal to the length
of the Tine itself if the projectors

3.4.3 Rules of Oblique Drawing

There are two rules of oblizue dra-
wing which should be followed when
it is practical to do so { see fig.

make an angle of 45 with the picture ¢)

plane. By varying the angle of the Rule 1: Turn the length of the ob-

projectors with the picture plane the ject parallel to the pic-

receding lines can be made larger or ture plane

smaller than scale size. Rule 2: Turn the most complex or
characteristic face of the
object parallel to the pic-

. ture plane

| The purpose of the first rule is to

® decrease the appearance of distor-

| tion by making the reciding lines re-
_L present the short dimension of the
object.

FRONT SIDE STEP -~ I

The purpose of the second rule is
T_ to show the true shapes of characte-

ristic forms of the object and
simplify construction .

=% o= |CONSTR./RULES

3.4.2 Construction of Oblique Drawings

The block shape shown in fig. A is /) A
drawn in oblique by proceeding as / /
follows: £ £

Step 1: Draw the horizontal and verti- ﬂ_—J | u——J -

cal axes and from their in-
tersection lay out the receding
axis at any desire angle.

/ ’
L L
[ =

Step 2: Lay out the dimensions of the
object on the axis lines OFFSET CONSTRUGTION

Step 3: Draw lines from the measure-
ments to complete the drawing.

Offset Method: The way of construction Zi::::;f::>
is illustrated in fig. B. Usually most

measurements on an oblique drawing can WRONG

be made on lines parallel to the axes. WRONG

However, the planes of the object which

are parallel to the picture plane ‘ffEEEEEiEfj

appear in their true shapes and mea- ,

surements can be made on them at any an- RIGHT RIGHT

gle. Furthermore, any slanting lines

which are parallel to the picture plane RULE-T RULE-IT

are drawn in their true directions and @ SELECTING THE VIEW

lengths.

ADTT ARCH. DRWNG.

compiled : D VOLKE PICTORIAL DRAWING —— LECTURE ——
AUG. '83 (ET_ 2043/1342]

T ( )\ [ECHNICAL COLLEGE ARUSHA T CIVIL ENGINEER. 21

I‘ CHUO CHA UFUNDI ARUSHA DEPARTMENT




3.4.4 Scale of the Receding Lines.

Since the projectors can be at any
angle with the picture plane the re-
ceding lines of an oblique drawing
can be drawn at any scale.

The four drawings of the cube in the
figure show the effect of different
scales for the receding lines on the
proportions of the drawings.

- The receding 1ines of the CAVALIER-
PROJECTION in which the same scale
is used on all lines, appear to
be too Tong.

- The CABINET PROJECTION, with half-
scale on the receding lines,
has gone too far in the other direc-
tion, making the receding lines
appear too short and the object
appear thin.

When the scale of the receding axis is
made 3/4 or 2/3 of the scale of

the horizontal and vertical axes the
proportions of the drawings are bet-
ter.

Cavalier projection has the advan-
tage of simplicity of contruction.
The use of 3/4 or 2/3 scale on the
receding lines gives a better picto-
rial effect.

One of these scales should be used
when appearance is an important fac-
tor.

@

(® CAVALIER
PROJEGTION
TOO LONSG

® IMPROVED

PI CGTORI AL
PROPORTIONS

© IMPROVED
PIGCTORI AL
PROPORTIONS

©® caBINET
PROJEGCTION
TOO SHORT

. 4

-

DIRECTION

an interior.

3.4.5 Direction of Receding Lines

Since the receding axis of an oblique
drawing can be drawn in any direction
it is possible to secure a great varie-
ty of pictorial effects.
shows three variations of direction of
the receding lines for an exterior and

The figure
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502 Foseion of s POSITION

In all the preceding illustrations of
oblique drawing one axis has been
horizontal and another vertical.

(A)ELEVATION PLANE
However, the axes may be turned in any TRUE SHATPE
positgon, if two of the three are kept
at 90° with each other. ELEVATION OBLIQUE

In A: One axijs is vertical, another hori-
zontal

In B: The oblique axis is horizontal

In C: None of the axes is vertical END TRUE SHAPE

or horizontal , RECEDING LINES
In D: The oblique axis is vertical
HORIZONTAL

The PLAN OBLIQUE axis position, shown
in D, is often used in drawing pic-
torial views in which it is advantageous

to have the picture plane horizontal
and parallel to the floor plane. @INCUNED OBJECT
This position of the axis allows all
horizontal areas to appear in their ALL OF AXES
true forms. OBLIQUE LINES

For either interior or exterior designs
having horizontal, circular or other
complex forms this arrangement of the
axes is to be recommended for simpli-

city of construction and for clearest () PLAN PLANE
representation of the shapes. With the TRUE SHAPE
oblique axis vertical, the other axes

must remain at 90° with each other but PLAN OBLIQUE

may be turned in any desired relation
to the vertical axis. The oblique 1i-
nes ( vertical ) should be drawn at
2/3 or 3/4 scale.

TRUE SHAPE PLANES ARE
SHADED ON THIS PAGE

ANY
ANGLE

ORNRO.
SCALE AND ANGLE
DIAGRAM

@ ALL WALLS SHOWN (B®)NEAR WALLS OMITTED
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EXAMPLES

ELEVATION OBLIQUE OF A RESTAURANT
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4 PERSPECTIVE DRAWING

S - p—
RIGHT ELEVATION

|

FRONT ELEVATION F L O O R P L A N

@MULTI—VIEW DR AWINGS

.PERSPECTIVE DRAWING
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4. PERSPECTIVE DRAWING PER S PE C T'VE
Perspective drawing is essential

in the work of the architect and

designer, because it is the only
type of drawing which represents
an object in the natural and plea-

sing way that it would actually PERSPECTIVE 1is of value for:

appear to the eye. In all other ty-

pes of pictorial drawing all parallel 1. drawings which can be easily un-
lines are drawn parallel and pro- derstood by anyone,

duce the unpleasant illusion of be- 2. an accurate method of studying and
coming farther apart on the more perfecting designs, and

distant parts of the object. 3. explanatory sketches and drawings.

T E R M S 4.1 Perspective Terms
STAND POINT ( S.P. ) is the posi-
tion of the observers eye and is

assumed to be the position from which
an object is seen.

PROJECTORS. In perspective drawing
the projectors converge to a station
point instead of being parallel as
they are in all other types of dra-
wings.

Perspective projectors are imaginary
lines of sight from the eye of the
observer to points on the object.

PICTURE PLANE ( P.P. ) is an imagi-
nary plane which intersect the perspec-
tive projectors in order to give points
through which the perspective drawing
is made, as though drawn on the pic-
ture plane.

VANISHING POINT ( V.P. ) is a point
at which lines, not parallel to the
P.P. appear to meet on the horizon
line.

CENTRE OF SIGHT is the point at which
the Tine of sight meets the P.P. and
should be as near as possible to the
centre of the object.

GROUND PLAN ( G.P.) is the horizontal
plane on which the object rests.

GROUND LINE ( G.L.) is the intersec-
tion of the ground plane and the pic-
ture plane.

HORIZON LINE ( H.L.) is the Tline parallel
to the ground 1ine and passing through
the centre of sight on EYE LEVEL { E.L.).
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4.2 Phenomena of Perspective Drawing

- Sizes.

In a perspective drawing sizes are shown
as they appear to the eye from the po-
sition of the station point, NOT as they
actually are.

The converging projectors reduce the
perspective sizes of distant objects
causing them to appear to be smaller
than identical objects nearer the
picture plane.

Objects in front of the picture plane
are enlarged in the size by the
projectors.

ONLY THE LINES IN THE PICTURE PLANE
ARE DRAWN TO THEIR SCALE SIZES:

- Measurements.

Since lines of equal length on the
object may appear in an infinite varie-
ty of sizes in a perspective drawing,
it is impossible to measure sizes di-
rectly on the drawing exept in special
cases. The determination of sizes, and
especially of heights, is one of the
most difficult features of making an
perspective drawing.

Any lines of the object which lie in
the picture plane can be measured

to scale.

Parts of the object in front of the P.P.
will be larger than scale size.

Parts of the object in the back of the
P.P. will be smaller than scale size.

The various methods of perspective dra-
wingobtain this correction of sizes in
different ways.

- Shapes.

In perspective drawing the object is
represented as it appears to the eye.
Areas and angles usually do not appear
in perspective as they really are.

Rectangles and squares are often
drawn as irregular quadrilaterals
with four unequal sides and four
unequal angles.

A right angle seldom appears as

such in a perspective but is drawn
as an acute or otuse angle. A circle
usually appears as an ellipse in
perspective.

PHENOMENA

P1CTURE
PLANE

PROJECTORS

@CONVERGING PROJECTORS
I'N PERSPEGTI V E

PARALLEL PROJECTORS
IN ALL OTHER DRAWING

@EFFECT OF DISTANGE
QN PERSPEGCT I V E

@VARIATIONS OF SI1ZE
IN LINES AND AREAS
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- Horizontal Surfaces.

The horizon is at the level of the
station point in a perspective dra-
wing. The eye looks up at things
above the horizon and down on things
below the horizon. Horizontal surfa-
ces above the horizon (eye level)
are visible from below and horizon-
tal surfaces below the horizon.

Such as steps, are visible from
above. Thus, both the ceiling and
floor of a room may be seen in the
same perspective drawing, if the
horizon line is located at some
position between the floor and cei-
ling.

The size of a horizontal area in a
perspective drawing depends on the
distance and angle from which it is
seen.

With the area at a constant horizon-
tal distance from the station point,
at the level of the horizon, a gi-
ven horizontal area appears as a
1ine and increases in visible size
with its distance above or below

the horizon.

When the height of a horizontal

or vertical area is constant, its vi-
sible size increases as it approa-
ches the station point and dimini-
shes as it recedes farther from

the station point.

Except that, whenever the line of
vision passes through the plane of

a surface the surface is always

seen as a LINE. I.e.: any horizon-
tal plane at the level of the hori-
zon would always appear as a straight
Tine.

- Lines Paraliel to the Picture Plane.

These lines retain their true direc-
tion in perspective. Thus, horizontal
and vertical lines parallel to the
picture plane remain respective-

1y horizontal and vertical. Sets

of parallel lines which are parallel

to the picture plane remain parallel
perspective just as they do in ortho-
graphic projection.

However, the length of the parallel
lines in perspective varies with the
distance from the picture plane, in-
stead of being projected in actual
size relations.

—

HORIZON

C)APPEARANGE OF SHAPES
OF AREAS AND MASSES

HORIZON
e
=

GDHURIZONTAL AREAS
IN PERSPECT I VE

C)EFFECT OF HEIGHT
ON HORIZONTAL AREAS

HORIZON LINE—~

C)EFFECTOF DISTANCE
ON LINES AND AREAS

- Lines NOT Parallel to the Picture
Plane.

In perspective each set of parallel

lines which is not parallel to the pic-

ture plane converges to its vanishing

point. The vanishing points of all

sets of horizontal Tines are located

on the horizon, which is alsways on a

level with the eye of the observer,

the Station Point.
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PERSPECTIVE SYSTEMS

A\ 4

VANISHING
POINT

HORIZON ~

LINE:

PERSPEGCTIVE

PARALLEL OR ONE-POINT PERSPECTIVE SY

ORIZON

STEM

RIGHT
VP —

LINE—

AN

@PERSPECTIVE

ANGULAR OR TWO-POINT PERSPECTIVE SYSTEM

VERT I C A L
VANISHING

\
HORIZON LINE—a RIGHT VP

OBLIQUE OR THREE~POINT PERSPECTIVE SY

STEM
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4.3 Systems of Perspective Drawings.
There are three systems of perspective
drawing which are classified accor-
ding to the relation between the object
and the picture plane and the resulting
number of vanishing points for the three
sets of typical lines.

Most buildings have as important ele-
ments three sets of planes which are
illustrated by a box.

One of these sets of planes is horizon-
tal ( top and bottom). The other two
are vertical and at right angles to
each other. These planes meet in the
three sets of typical lines of which
one set is vertical and the other

two horizontal and at right angles to
each other.

In the PARALLEL or ONE POINT perspec-
tive system one set of planes and two
sets of lines of the object are parallel
to the picture plane, Fig. A. Lines

of these two sets remain respectively
vertical and horizontal in perspective,
Fig. B. The remaining set of hori-
zontal lines is perspendicular to the
picture plane and vonverges to a va-
nishing point.

In the ANGULAR or TWO POINT perspec-
tive system the object is turned with
both sets of horizontal lines at an
angle to the picture plane, as shown in
the plan of Fig. C. There are, there-
fore, two vanishing points, one for each
of these sets of horizontal lines, Fig.
D. Since the vertical lines are para-
11el to the picture plane they remain
vertical and parallel in the perspec-
tive.

In the OBLIQUE or THREE POINT per-
spective system the object is turned,
or the picture plane tilted, so that
none of the three sets of typical
planes and lines of the object is
parallel to the picture plane, plan
Fig. E.Since all three sets of lines
are at an angle to the picture plane,
there are three sets of converging
lines and three vanishing points, as
shown in Fig. F.

The three vanishing points of the ty-
pical sets of lines are the only ones
mentioned in this discussion of sys-
tems of perspective drawings. However,
vanishing points of other sets of
parallel lines are sometimes useful.
Their location and use will be ex-
planed later.

SYSTEMS

METHODS

4.4 Methods of Perspective Drawings.

A perspective of an existing object
can be sketched on a picture plane
made of a sheet of glass in the follo-
wing manner:Place the picture plane
at arms length, keep the eye in one
position, and draw lines to exactly
cover the lines of the object as

seen through the stationary picture
plane ( see fig.). A window glass
makes an excellent picture plane

for this purpose. Whenever the object
ist not conveniently located, when
greater accuracy is required, or

when there is no existing object but
only the drawings of some proposed
structure, it is necessary to use
some other method of making the perspec-
tive. However, the various drafting
methods of making perspective dra-
wings are based on this method of
sketching the perspective of an
existing object on a transparent pla-
ne.

A perspective drawing is made by wor-
king out by one of the drafting
methods the positions of the lines

of the object as they would appear

on a given picture plane from a gi-
ven station point. Three of these
mechanical methods of constructing
perspective drawings:

1) the direct projection method
2) the perspective plan method
3) the common method.

These methods are described in a
general way in the following para-
graphs and are explained in detail

in the chapters on one- and two-point
perspective.
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METHODS

THE DIRECT PROJECTION METHOD has the
simplest theory of any method of perspec-
tive drawing. Plan and elevation views
parallel to the picture plane showing

the object, picture plane, and station
point are first drawn the fig. The
converging projectors are then traced

to the picture plane in plan and ele-
vation. Points on the perspective drawing
are located from their heights, which

are determined from the projectors in
plan. The drawings are so arranged that
the heights can be carried across ho-
rizontally with the T-square and the
widths brought down vertically with

the triangle to their positions in the
perspective from the intersections of

the projectors with the picture plane.

The direct projection method is a good
method for one-point perspective because
the auxiliary drawings used are the
plan and elevations, or sections.

These drawings are easily understood by
the draftsman, and are often available
at the correct scale. In two-point per-
specktive one or two special drawings
are required for the direct projec-
tion method. These drawings are auxi-
liary elevations or sections from a cor-
ner ( parallel to the picture plane)
and are more difficult to construct

and understand than the ordinary eleva-
tions and sections. If this method is
used without vanishing points very,
slight inaccuracies will change the
directions of short lines and produce

a warped effect. This method requi-

res a great deal of space on the draf-
ting board and many construction

lines. Although vanishing points are
not required their use will simplify
the construction and make the drawing
more accurate.

THE PERSPECTIVE PLAN METHODallows the
entire perspective to be constructed
from measurements made in the picture
plane and broght into correct perspec-
tive sizes and positions by tracing
line to their vanishing points. The
plan is first drawn in perspective.
The vertical Tines of the perspective
drawing are then obtained by drawing

TRANSPARENT PLANE

SKETCH

PERSPECTIVE 0OBJEGT

SKETCHING A PERSPECTIVE

PICTURE PLANE:

P LAN

i
|

\ SP PLAN

\ £SP ECEV[

_

PERSPECTIVE ELEVATION
DIRECT PROJEGCTION METHOD

HEIGHT LINE

m\;'VP

HORIZONZ
LINE

LINE OF HORIZONTAL MEASUREMENTSS
PERSPEGTIVE PLAN
PERSPECTIVE PLAN METHOD

P L A N
'SP PLAN
HORIZON LINE——y
vt Xve

PERSPECTIVE
COMMON OR OFFICE METHOD
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vertically from the perspective

plan. The scale heights are laid out

on any convenient vertical line in

the picture plane from which they can
be traced by 1lines toward the vanishing
points into their correct perspecti-

ve positions.

Since this method divides the con-
struction into two steps, the con-
struction lines are easier to trace

to the perspective. In addition to

the vanishing points of the sets of
typical lines not parallel to the pic-
ture plane, the perspective plan method
requires one or more measuring points
to be used in drawing the perspective
plan. A measuring point is the vani-
shing point for the set of paraliel
lines , which transfers scale mea-
surements of horizontal dimensions from
the horizontal measuring line to a

base 1ine of the perspective plan.

The location and use of measuring
points is explained under one- and
two-point perspective.

The perspective plan can be drawn at
any convenient height either above

or below the perspective drawing.

It can be placed on an important pla-
ne of the perspective, such as the
floor of an interior or ground plane
of an exterior. It is practical and
sometimes very convenient to use

more than one perspective plan for tall
buildings. The perspective plan me-
thod requires less space on the dra-
wing board than any other widely
used method and is considered the
best method by some expert draftsmen.

METHQODS

THE COMMON METHOD is also called

the OFFICE METHOD and the MIXED ME-
THOD. It combines the plan construc-
tion for horizontal spacing of verti-
cal lines of the direct projection
method and the height contruction

of the perspective plan method. (Fig.)
It is widely used in offices and
schools. One reason for its popula-
rity is that plans and elevations
which are available at the correct
scale may be attached to the drawing
board and used as auxiliary drawings
from which the perspective is made.

CHOOSING A METHOD Each of these me-
thods of making perspective drawings
has advantags and disadvantages. Som
problems are more easily solved by

one method, some by another. This is
partly due to the varying nature of de-
signs, and partly because of the in-
formation furnished by available dra-
wings of the object of which the per-
spective is to be made. A11 accomplish
the same result - a true picture of the
object from some chosen position.
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TWO-POINT PERSPECTIVE

4.5 TWO-POINT PERSPECTIVE

Two - point perspective is the most wide-
1y used of the three perspective systems.
It is typical of the way in which buil-
dings are usually seen and of photographs
of buildings. It is, therefore, of grea-
test importance to the architect and
draftsman. When only one kind of perspec-
tive is to be learned twopoint perspec-
tive is in most cases the one.

THE COMMON METHOD. The most popular and
most widely used method of two-point
perspective is called the common method.
In this method the plan of the object,
picture plane, and station point is used
to work out the horizontal spacing of
points, and vertical lines for the per-
spective. The plan is turned with the line
of the picture plane horizontal. It is
convenient to have an elevation at

one side of and below the plan. From this
elevation the heights can be carried a-
cross with the T-square to the construc-
tion for the correct heights for the per-
spective. Any elevation, or section, or
part of either drawing which gives all

of the heights necessary to construct

the perspective drawing will serve for
this purpose. Although it is not necessa-
ry to have an elevation or section in-
cluded in the construction its use makes
the construction more easily understood,
decreases the chance of error in wor-
king out heights, and makes the checking
of construction easier.

THE CONSTRUCTION OF A SIMPLE TWO-POINT
PERSPECTIVE.

The construction by the common method

has been divided into a series of steps,
illustrated in fig. A,B, and C, These
steps are typical of the procedure
followed in this method of two-point per-
spective.

- THE AUXILIARY DRAWINGSare a plan and
elevation. The plan of the object,
picture p lane, and station point

is drawn with the picture plane 1i-

ne horizonal (fig. A). The elevation
is drawn and the horizon line and
ground Tine placed to suit it.

The horizon line is at the height
of the eye of the observer. The
ground 1ine is drawn at the bottom
of the elevation. The station point
should be approximately on a line
perpendicular to the picture plane
through the center of the plan.

- THE VANISHING POINTS are located
on the horizon 1ine in the following
manner { fig. B ). From the

station point SP lines are drawn
parallel to the two typical

sets of horizontal lines of the plan
to meet the picture plane. From the-
se intersections A and B vertical
linesare drawn to the horizon

to locate the two vanishing points,
VL and VR. A1l of the horizontal 1i-
nes of the object which are parallel
to the 1ine SP-B in plan vanish in VR
in the perspective drawing. Likewi-
se, all of the horizontal lines of
the object which are parallel to the
Tine SP-A 1in plan vanish in VL

in the perspective drawing.

- MAKING THE PERSPECTIVE requires the
use of a plan and elevation. The hori-
zontal spacing of all points and ver-
tical lines of the perspective dra-
wing are obtained from the plan. This
is done by drawing lines from the
necessary points on the plan toward
the station point to meet the pic-
ture plane, then drawing vertical
1lines from these intersections to

the perspective (Fig. C.).

Since the nearest corner of the wall
is in the picture plane its height

is laid out to scale by drawing
horizontal Tines from the top and
bottom of the wall in elevation to
the 1ine of the corner in the per-
spective. From these height measure-
ments lines are drawn to VR to To-
cate the top and bottom of the right
side. Likewise, lines are drawn to

VL to locate the top and bottom lines
of the left side.

The illustrations of Fig. A, B, and C
show the elementary principles of

two - point perspective by the com-
mon method.
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TWO-POINT PERSPECTIVE OF A SIMPLE EXTERIOR

- THE DETERMINATION OF HEIGHTS.

Two important facts should be kept
in mind while studying the following
illustrations:

1. A1l heights are laid out to scale
in the picture plane only,

2. Heights are carried from their
scale sizes in the picture plane
into correct perspective positions
by tracing them along lines which
vanish in the vanishing points and
lead to the on the object where the
heights are used.

- THE LOCATION OF THE STATION POINT.
The pictorial effect obtained in a per-
spective drawing is determined by the
position of the station point. Since

it would be possible to have the eye

of the observer in any one of an infi-
nite number of positions in viewing an
object it is possible to have an infi-
nite number of different perspective
drawings of the object.

The location of the station point can
be varied in three ways:

1. distance from the object

2. height

3. angle of view.

These variations and their effects

on the perspective are discussed in
the following paragraphs. The ge-
neral theory applies to interiors as
well as exteriors.
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THE DISTANCE FROM THE STATION POINT

TO THE OBJECT influences the pictorial
effect and size of the perspective.
When the station point is near the ob-
Ject the horizontal lines not para-
11el to the picture plane slant sharp-
ly ( Fig. A). As the distance from

the object is increased the horizon-
tal lines flatten out and the perspec-
tive approaches the form of an ele-
vation perpendicular to the picture

ane in which all horizontal 1ines

are parallel and horizontal ( Fig.

B and C). Parts of the object

which are in front of the picture
plane become smaller as the distan-
ce from the object to the station
point increases, and parts behind
the picture plane become larger.
Both approach scale size as the dis-
tance increases and conversely,

both vary more from scale size as
the distance diminishes. When the
station point is near the object

the bottoms of horizontal surfaces
above the horizon are large, as

are the top surfaces of horizontal
areas below the horizon. As the sta-
tion point moves farther away these
areas become smaller and disappear
from view when the station point is
at infinity ( Fig. A,B, and C).

The maximum angle of vision of the
eys is usually assumed to be 45° or
60”. This angle should include every-
thing shown in the perspective. When
the height of the object is greater
than its width the height will
determine the angle of vision. In
one-point perspective the 1imit of
vision is considered to be a cone of
rays from the eye, thus avoiding the
distorted effect sometimes found

in the corners of one-point perspec-
tives. To avoid excessive distortion
in perspectives of spheres and cir-
cles, these shapes should be kept
within a 30" cone of vision in any ty-
pe of perspective.

As a practical consideration the far-
ther the station point is located from
the object, the greater the distan-

ce from the drawings to the various cen-
ters of converging lines. It is usu-
ally desired that these centers be

in reach of the T-square for drawing
lines and that they be on the area

of the board. When the picture effect
of the perspective is entirely satis-
factory it is more convenient to

keep all centers of converging lines
on the board.

ADIl ARCH. DRWNG.
compiled : D.VOLKE PERSPECTIVE DRAWING —— LECTURE——
AUG. '83 CET_3043/14536
-r (. ‘\ TECHNICAL COLLEGE ARUSHA CIVIL ENGINEER. 36
’ CHUO CHA UFUNDI ARUSHA DEPARTMENT




THE HEIGHT OF THE STATION POINT
determines whether the object is

seen from above, below, or from its
own level in the perspective drawing.
The relation of the station point,
vanishing points, and horizon is con-
stant for varying heights of the
station point if the distance from

the picture plane to the station point
and the angie between the object and
picture plane are constant. The per-
spective position of the station point
is always on the horizon when the pic-
ture plane is vertical. The picture

plane is alsmost always vertical in one-
and two point perspective. The vani-
shing points of horizontal lines are al-
ways found on the horizon. When the

eye of the observer ( SP ) moves up

or down, the horizon and VP's of the
horizontal lines move with it. The dis-
tance from the horizon to the ground Ti-
ne is the height of the eye of the ob-
server above or below the base of the
building. Fig. A, B, and C uses the

same position of the horizon, SP and
VP°s but uses three different distan-
ces to the ground line, so that the

view in the center has the SP opposite
the center of the object, while the
other two have the SP above or below

the object. The relation of the horizon
and ground line then determines whe-
ther the perspective is a view from be-
low ( A), normal perspective (B) or

an aerial view (C).
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THE ANGLE OF VIEW determines which sides
of the object are seen and their re-
lative widths in the perspective. When a
photographer takes a picture of a free
standing building he walks around it to
find the best position for his camera.
The draftsman can get similar information
in two dimensions from a plan of the
building of which the pespective is to be
made. He can choose a trial station point
and, by turning a straight-edge on

this point as a pivot, he can determine
which wall areas will be visible in a
perspective made from this point. Further-
more, he can determine the relative per-
spective widths and importance of these
areas and whether there is any unfortu-
nate alignment of corners in an irre-
gular plan. From these observations he may
be able to select a more satisfactory
station point. The experienced drafts-
man develops the ability to visualize

the perspective effect from different
positions around the plan of the

object and thus choose the station

point best suited to his purpose.

The relative importance of the sides
shown in the perspective has pro-

bably the areatest influence on the

angle of view. Ordinarily it is de-
sirable to look more directly at

the imprtant side and less direct-

1y at the unimportant one. In most

perspectives of exteriors the en-
trance to the building is consi-
dered as an essential. A reasonable
amount of the entrance should be
visible when the shape of the buil-
ding does not allow all of it to be
shown from the chosen direction.
When a model of the proposed buil-
ding is available it is very useful
in selecting a station point. All
three of the variables can be con-
sidered with a model. The figure
shows three views of the same object
from different angles.

Regardless of the angle from which
the object is seen, the station
point should always be located appro-
ximately on a line through the
center of the plan and perpen-
dicular to the picture plane. The
perspective is distorted when the
station point is located very far

to one side of this line. It is a
great temptation where the plan is
set up and the correctly located
station point does not give satis-
factory results, to take the easy
way out and push the station point
to one side. However, such a proce-
dure causes the perpendicular to the
picture plane to be off center on
the plan and perspective. It will,
therefore, cause the perspective to
be out of proportion.
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THE POSITION OF THE PICTURE PLANE.
The size of the perspective drawing
obtained with a given object, given
scale, and given relation between
station point and object, can be
varied by changing the position of
the picture plane ( fig. A, B, and C)
The nearer the picture plane to the
station point the smaller the per-
spective, the farther the picture
plane from the station point the
larger the perspective. If all posi-

tions of the picture plane are para-
11el the resulting perspective dra-
wings will be identical in all res-
pects except size.

The shifting of the position of the
picture plane is a very helpful devi-
ce for obtaining any size perspective
desired. However, there are limits to
its use. Extreme enlargements may be
lacking in accuracy, while extreme
reductions in size require space for
the construction which is out of
proportion to the size of the resul-
ting perspective drawing.

The most common position of the pic-
ture plane is through the nearest
main corner of the object. Simplici-
ty and directness of construction are
the principal advantages of this loca-
tion of the picture plane. However,
similar advantages are secured by ha-
ving the picture plane pass through
any visible corner of the object.
Other positions of the picture plane
can be used to increase or diminish
the size of the drawing without great-
ly complicating the construction. The
constructions for points in front of
and behind the picture plane have been
given in the preceding pages.
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VARIATIONS OF THE PICTORIAL EFFECT IN
PERSPECTIVE are obtained by changing
the height, distance, and angle of view
through manipulation of the station
point. Variations in size of the per-
spective drawing can be obtained by
change of scale of the auxiliary dra-
wings, and by varying the position

of the picture plane. An active imagina-
tion and the ability to visualize

final results are as important to the
draftsman as to the photographer in
obtaining interesting pictures. The
draftsman who understands the effect

of the variables in perspective should
be able to get the exact view that he
wishes and make it the size best suited
to his purpose.

When several perspective studies are
made from a given design and none of
them looks well, the designer may be
reluctantly forced to the conciusion
that he has not designed a beautiful
building. It is even more difficult for
the draftsman to make a dramatic per-
specktive of a mediocre design than

for the photographer to make a gla-
morous photograph of a homely per-
son. Furthermore, the architect must
prove the design in the actual buil-
ding, and there is a question of pro-
fessional integrity involved.

BLOCK STUDIES AT SMALL SCALE, which
show only the masses and principal
features of the object, can be made
very quickly. They are of great va-
lue in choosing a station point for a
larger and more detailed perspective
drawing. They often save time be-
cause the large perspective can be
made correctly the first time. With
several possible variations conside-
red in block form a better picto-
rial effect can be secured. These
simple preliminary studies may be
compared to the proofs furnished by
a photographer. One of the proofs is
selected for the final pictures

or perspective.

While the beginner in perspective dra-
wing needs the information from a num-
ber of block studies, he is usually
not as willing to make them as the
expert draftsman who appreciates

their value from experience. On

these speedy drawings the designer
feels free to try arrangements which
he would be very unlikely to try for

a single large perspective.

There is, therefore, a psychologi-

cal advantage in a number of block
studies which leads to greater ima-
ginative freedom, and often to more
dramatic results. Freehand studies

are used by many designers for ideas
for perspectives.
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ONE POINT PERSPECTIVE

4.6 ONE— POINT PERSPECTIVE

The most striking and characteristic
views of streets, landscape garden
scenes, groups of buildings, single
buildings, and parts of buildings both
exterior and interior, often show
them as they would appear in one-
point perspective. One-point per-
spective is therefore important to
the architect and draftsman,because
it is frequently more suitable for
the subject to be drawn or gives a
more characteristic view than could
be obtained with two - point perspec-
tive.

One-point perspective is so named

because only one of the three typi-

cal sets of lines converges to a va-
nishing point. The remaining two sets

of lines are parallel to the picture
plane. Since lines which are parallel

to the picture plane retain their true
directions, the lines of each of these
two sets remain parallel in perspective.
In most one-point perspectives the pic-
ture plane is vertical. The vertical
lines and one set of horizontal Tines

of the object are parallel to the pic-
ture plane, and remain respectively
vertical and horizontal in the perspective
drawing. The remaining set of horizon-
tal Tines is perpendicular to the picture
plane and converges to a vanishing

point.

One-point perspective can be used appro-
priately and effectively whenever the
object presents a good appearance with
the line of the center of vision of the
observer perpendicular to one set of
planes of the object, and consequently
parallel to one set of lines; that is,
when the conditions under which the ob-
ject is naturally seen are those of one-
point perspective.

Typical subjects for one-point perspec-
tives are shown in the illustra-
tions of the figure.

zr&l

L L

Although one-point perspective is not
as widely used as two-point perspective
it is extremely useful for both ex-
terior and interior subjects and de-
serves the careful study and considera-
tion of the person who wishes to beco-
me proficient in perspective drawing.
Some of the most striking photographs
used in illustrations of architectural
magazines are one-point perspective
views. Since the photographer usually
has a wide range of choice of views,
the one-point perspective position is
chosen in most cases because of its pic-
torial merits and not from necessity.

ADTL ARCH. DRWNG.
compiled - D VOLKE PERSPECTIVE DRAWING —— LECTURE—
AUG. '83 (ET_ 3043/16.643
-r (. A TECHNICAL COLLEGE ARUSHA CIVIL ENGINEER. 43
’ CHUO CHA UFUNDI ARUSHA DEPARTMENT




THE COMMON METHOD OF ONE-POINT PERSPEC-

TIVE. The use of a plan showing the

object, picture plane, and station point
is required for the construction of the

perspective drawing.

Step I of the fi-

gure shows the location of the plan and

elevation as the first step in making
the perspective. The elevation is in
this example located below the station
point of the plan and to the right

of the edge of the plan to leave a
clear area for the perspective dra-
wing. The horizon has been located
near the center of the height of the
elevation.

In Step II vertical Tines are drawn
from plan and horizontal lines from
the elevation to give the intersec-
tion of walls, floor, and ceiling

of the room with the picture plane.
This Tine of intersection is at sca-
le size since it lies in the pictu-
re plane. The vanishing point is lo-
cated by drawing a vertical line
from the plan of the station point
to meet the horizon. When the posi-

tion of one end of a line perpen-
dicular to the picture plane has been
located in the perspective drawing
the 1ine can then be drawn through
this point toward or away from the
vanishing point.

Step III shows how the plan is used
to determine the correct horizon-

tal spacing of vertical lines for

the perspective drawing. The projec-
tors are drawn from the two rear cor-
ners of the plan toward the station
point to meet the picture plane.

From these intersections with the pic-
ture plane vertical lines are drawn
to the perspective locating the

two vertical corners at the rear of
the room. The 1ines of the intersec-
tions of walls with floor and cei-
1ling are drawn from the corners A,B,
C, D toward the vanishing point to
meet the rear corners of the room.
Horizontal lines from the two rear
corners complete the simpie perspec-
tive.

Step IV shows how lines can be traced
around the wdls and along the floor
and ceiling from their correct

scale positions on the lines in the
picture plane.
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Fig. A and B shows two methods of
determining heights of objects which
do not lie in or touch the wall sur-
faces or picture plane of a one-point
perspective drawing. In these exam-
ples the freestanding objects are ver-
tical lines which rest on the floor.

In each example there are two free-
standing lines. The 1ine object on

the right of each example is behind

the picture plane and the one on the

left is in front of the picture plane.
When the object is a solid, the method
shown can be repeated as many times

as necessary for different parts of the
object to obtain a number of points which
can be connected to make the drawing.
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IN THE DIRECT METHOD, Fig., an imagi-
nary plane which is parailel to the side
walls of the perspective drawing and
perpendicular to the picture plane is ex-
tended through the point plan of the
freestanding line to meet the picture
plane in plan. The height of the line

is laid out to scale on the line E-F

of intersection of the imaginary plane
and picture plane in the perspective
drawing. The height is then traced di-
rectly along the imaginary plane by 1i-
nes through the vanishing point and
brought to correct perspective position
at G-H as shown. This is the most
convenient and simple method of deter-

mining most heights of freestanding ob-
jects. However, in the special case
when the freestanding 1ine is on a ver-
tical through the vanishing point this
method cannot be used, because the line
from the vanishing point is a vertical
1ine and will not intersect vertical
1ines brought down from plan to estab-
1ish heights. Furthermore, the lines
from the vanishing point must be at a
sufficient angle, so that their inter-
sections with vertical lines can be accu-
rately located. Objects which are very
near a vertical line through the vani-
shing point cannot be accurately loca-
ted by this method.
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THE INDIRECT METHOD carries the heights
along the walls or other planes perpen-
dicular to the picture plane to the re-
quired distance, then along imaginary
planes parallel to the picture plane to
the correct perspective position. In the
two examples of Fig. the wall serves as
the plane perpendicular to the picture
plane for the object behing the pictu-
re plan. An extension of the wall has
been used for the object in front of
the picture plane.

The three examples of one-point
perspective by the common method

( see figures ) show the applica-
tion of principles previously explai-
ned to more detailed subjects. An
elevation or section has beer drawn
in each example in order to make

the methods of determining heights

as clear as possible. It is not nece-
ssary to draw the elevation or sec-
tion as a part of the construction

of a perspective by the common me-
thod.

The heights and widths of the parts
of the object in the picture plane
are drawn to scale size.

In the figure the ends of the projec-
ting wings of the building 1lie in
the picture plane and are drawn

to scale size by dropping verticals
from plan to meet horizontals

from elevation. The top and bottom
lines of the wings, which are per-
pendicular to the picture plane, are
drawn to the vanishing point to
meet the construction lines broght
down from the junction of the wings
and main building in plan. The indi-
rect method is used to determine

the height of the flagpole since it
is too nearly on a vertical line
throgh the vanishing point to use
the direct method accurately. These
construction Tines are heavy dotted
lines. The height of the roof is
traced back into position by the
direct method using an extension of
the end wall to the picture plane
for the height construction.
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In the figure the 1ines made of short
dots on the right side of the per-
spective show the construction of
heights by tracing around hidden sur-
faces. The lines with longer dots

and arrows in this example show the
construction of a height, by the di-
rect method, around one imaginary cor-
ner. The indirect method is used to
determine the height of the highest
point of the building.

The figure illustrates the tracing

of heights around visible wall sur-
faces for the wainscoting, windows,
and ceiling line. The height of the
rectangular box is found by the in-
direct method, using an imaginary ex-
tension of a plane of the box to
meet the wall. The lines of the sofa
are projected directly from the

scale profile (drawn in dotted lines)
in the picture plane to position in
the perspective drawing.
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5.SHADES and SHADOWS

5. SHADES AND SHADOWS

Wherever there are buildings, clouds,
trees, rocks, or other objects exten-
ding above the surface of land or wa-
ter there are shadows when the sun
shine. These shadows form an essential
part of the pattern of a landscape,

a piece of pottery, or a building.

Since shadows are inevitably a part

of any object which is to be placed

in the 1ight, their forms and masses must
be considered in studying a design if
that design is to be completely suc-
cessful.

A knowledge of shadow shapes and of

the methods by which they are correct-
ly and accurately constructed on va-
rious types of drawings is an essen-
tial part of the training of any drafts-
man or designer of objects in three
dimensions.

5.1 THE USE OF SHADOWS. Shadows are
especially useful in architectural

drawing and design because they make

the drawings more easily understood.

The shades and shadows express the

shapes of surfaces, showing whether

they are curved or flat, slanting or
vertical. In drawings shadows are es-
pecially valuable because they bring

out the third dimension; the distance
back, in what would otherwise be a
two-dimension drawing. The lines and
masses of shadows form an important part
of an architectural design and should

be a part of the studies made in the
development of the design. When the
correctly drawn shadows are unplea-

sant or disturbing there is something
wrong with the design and it should be re-
vised to produce a more harmonious effect.

Shadows are almost indispensable on
rendered presentation drawings. They
add to the picture effect of dra-
wings, making them much more easi-
1y understood by the client. The
rendered shadows give even the de-
signer a clearer conception of the
appearance of the projected building
and aid him in perfecting its design.
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5.2 SHADES AND SHADOWS.

A shade occurs when the shape of the
object excludes the light rays from
part of its surface ( Fig. A) The 1i-
nes between the areas of light and
shade are called shade lines. On a
curving surface, such as that of a
sphere, the shade Tine is the 1ine

of tangency of 1ight rays to the
curving surface. On objects made up
of plane surfaces a shade Tine is the
edge where a surface in light meets

a surface in shade. A shadow travels
through the air from one object to
another, or from one part of an ob-
ject to another part of the same ob-
Ject.

5.3 THE CONVENTIONAL DIRECTION OF
LIGHT.
In casting shadows it is necessary
to assume a source and direction of
1ight. The source of light is usual-
1y assumed to be the sun and the rays
of Tight are considered to be paraliel
The direction of 1ight used in prac-
tically all shadow-casting gives
shadow widths which are equal to
the projections from wall surfaces
of vertical and horizontal shade 1i-
nes which are parallel to the pic-
ture plane and the wall. Characte-
ristic examples of shadows which are
equal to the projections making
them are those of the cornice and
window shown in fig. B.

If a cube is piaced so that its si-
des are parallel to the three coor-
dinate planes of elevation, plan,
and side elevation, then its dia-
gonal from the top left front cor-
ner to the lower right rear corner
gives the conventional direction

of 1ight and the three views of the
cube give the apparent directions

of 1ight in the three typical dra-
wings ( fig. C).

C)THE SHADE LINES
CAST SHADOW OUTLINES

C) SHADOW SEEN IN A
PICTORIAL DRAWING
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5.4 THE 45° DIRECTION.

Since the direction of light in front
elevation, plan, and side elevation
views 18 the diagonal of a square it

is a 45 line in all three drawings. 1.

Therefore, shadows may be traced by 2. down,

using the 45° triangle on these dra- 3. back,
a

wings. A ray of light travels equally
in three directions:

to the right

and

s shown by edges of the cube.
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The 45° triangle should be regarded

as a tool for measuring equal distances
in two directions, in front elevation
down and to the right, in side eleva-
tion down and back, and in plan back
and to the right. It is usually the
most convenient way to measure shadow
widths, but any means of measuring
equal distances such as dividers, scale,
or paper strips may be used if more
convenient.

5.5 THE TRUE DIRECTION OF LIGHT.

Since the light rays are at an angle

to all the planes of projection the true
direction of 1ight is not seen in any
of the mutti-view drawings. In order to
see the true direction of the conven-
tional ray of light it is necessary to
use an auxiliary plane perpendicular to
plan and parallel to the direction of
Tight. The true direction of a ray of
light is represented by the diagonal

of a cube, which is the diagonal of a
rectangle, of which the short sides are
edges of the cube and the long sides
the diagonals of the top and bottom of
the cube. The true direction of light
may readily be constructed as shown in
the bottom drawing of fig. D, and will
be found useful in constructing some
shadows.

5.6 SHADOWS OF SOLIDS

Architecture is made up of volumes and
masses which are usually the shapes of
the simple geometric solids used either
singly or incombinations. Shadows on
architectural drawings are the shadow
of solids or of hollow masses.

The shadow of any solid is bounded
by the shadows of the shade lines
of the object.

Only those lines which mark the
divisions between 1ight and shade
on an object can cast shadows. There
fore, if the shade 1ines on the
drawings of an object can be loca-
ted by inspection, the shadows of
these shade lines can then be de-
termined to give the outline of
the shadow of the object.
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5.7 PLANES OF SHADOW

The straight shade lines of an ob-
ject make planes of shadow. There-
fore the shadows of these straight
lines are the intersections of their
planes of shadow with the surfaces
on which the shadows fall.

1. The position of the shade line

2. the location of the eye of the
observer

3. the direction of light, and

4. the shape of the surface on which
the plane of shadow ends are the
factors which determine the shape
of the shadow as shown on the
drawing.

5.8 PRINCIPLES OF SHADOW-CASTING

A knowledge of some of the simple
geometric and self-evident principles
used in casting shadows will make
the problems of working out shadows
more easily understood. Several of
these helpful principles are descri-
bed in the numbered paragraphs, and
illustrated on this and the follo-
wing page. The use of a light and a
simple model will help the reader

to verify and understand these prin-
ciples.

I - A LINE IN SHADE OR SHADOW CAN-
NOT CAST A SHADOW because 1light does
not strike it. The lines of the mol-
dings underneath the cornice in fig.
A are entirely in shadow and do not
cast shadows. When part of a line

is a shade 1ine in light and part of
the 1ine is in shadow, then only

the part of the line which is in
1ight will cast a shadow. The cor-
ner of the wall in fig. A is an ex-
ample of a 1ine which is partly in
light and partly in shadow. By first
determining which parts of the ob-

ject are in shadow it is possible
to locate the shadow of the object
without wasting time finding the
shadows of lines which do not make
parts of the shadow outlines.

2-SHADOWS OF PARALLEL LINES ARE PA-
RALLEL when they fall on the same
plane or on parallel planes ( fig.
B). This is true regardless of the
relation of the parallel lines to
the plane receiving the shadow and

of the direction of the plane re-
ceiving the shadow. This principle
can often be applied to problems to
simplify the working out of shadows
of parallel lines and to secure grea-
ter accuracy. In the case of slan-
ting shadow lines such as those from
the dormer onto the roof the direc-
tion can be determined most accura-
tely from the longest shadow; then
the others can be drawn parallel to
it. When the direction of a shadow
1ine is known the construction of
the shadow is simplified.

3-THE SHADOW IS PARALLEL TO THE LINE

MAKING THE SHADOW when

1. the 1ine is parallel to the plane
receiving the shadow, or

2. the Tine is parallel to the straight
Tines in the surface receiving the
shadow.

The shadows on the house of Fig. C
illustrate the first condition. The
shadow of the cornice onto the wall
below, the shadow of the vertical cor-
ner of the wall onto the second wall
surface and the shadow of the right
edge of the main roof onto the para-
11el Tower roof surface are all illu-
strations of this principle. The
second condition is illustrated by
the molding and the shadow of the
vertical line onto a vertical cylin-
der in Fig. D.

4-THE SHADOW OF ANY PLANE FIGURE ON

A PARALLEL PLANE 1is identical in sha-
pe size, and direction with the figure.
This relation is true regardless of
the angle at which the area and the
parallel plane are turned ( fig. ).
When part of the shadow is behind the
plane figure making the shadow, as in
the center example, the visible part of
the shadow is identical with the part
of the figure which makes the sha-

dow. When the plane figure is part

of a solid, as in the case of the
example of the block on the right

of Fig. I, then the part of the

shadow made by the end of the block
follows this rule since it is para-
11el to the plane receiving the

shadow.
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5-A SHADOW IS VISIBLE only where

it falls on a visible surface which
is in light. The triangular shadow
below the left edge of the dormer
roof in Fig. Il is visible because
it falls on the main roof. There is
no similar visible shadow at the
left edge of the main roof because
there is no visible surface recei-
ving the shadow. The block at the
left of Fig. Il is set out from the
wall so far that none of its shadow
is visible in elevation. A1l of the
shadow falls on the floor plane.
The distance of the block on the
right side is such that part of the
shadow is visible in elevation and
part in plan.

6-ANY LINE ON A PLANE SURFACE AP-
PEARS TO BE A STRAIGHT LINE WHEN THE
OBSERVER LOOKS PARALLEL TO THE PLANE
SURFACE. ( Fig. III ) Since the
entire plane surface will be seen

as a line when the observer Tooks
parallel to the plane, then any 1i-
ne in the plane will appear to be
straight. Objects, areas, and Tines
are shown in drawings as they would
appear from a certain viewpoint.

7-WHEN THE OBSERVER LOOKS AT THE

END OF ANY STRAIGHT LINE, so that
the line is seen as a point, then
the shadow of the line will appear
to be straight regardless of the
shape of the surface receiving the
shadow. The 1line makes a plane of
shadow. Since the observer is 1oo-
king paraliel to the Tine he is al-
so looking parallel to the plane

of shadow made by the line and any
1ine in the plane of shadow appears
to be straight. The shadow line lies
in the plane of shadow and therefore
appears to be a straight Tine when
seen parallel to the plane, as illu-
strted in the elevation of fig. IV.
Any line seen in end view in eleva-
tion, plan, perspective, or any other
drawing will cast a straight line
shadow in that view where it is seen
as a point. A simple model made of
boxes and cans with either sunlight
or a single artificial 1light will help
the reader understand this type of
shadow.
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6.0RAWING PRACTICE

The designer's language is the drawing. It formulates his statements clearly and is internationally readable: factually, by geometrical
drawings; attractively, by perspectives. A drawing helps to present ideas and to convince the client. The architect’s production
drawings and perspectives are only a way of presenting the proposed building clearly, not an end in themselves as are paintings.
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Sketch pads (A4 size) with 5 mm ( ﬁ in) squared paper are convenient for freehand designing to scale; for more exact sketches, mm
squared paper with bold 10 mm and less bold 5 mm division lines, => (1), (2). For sketching with soft pencil, thin transparent paper;
roll is cut to required sizes and single pieces torn off along T-square, —=> (3), or cut on T-square, > (4). Plans on good translucent,
unglazed tracing paper in standard sizes, = p. 2, to be used with edge protection, => (5). For ink and water colour drawings, tracing

incorrect shape
(wire tecks)

folding prevents
tearing

cone shspe
(correct)

linen is best; for painting and perspectives, special papers. Fix paper to drawing board or table with clips or drawing pins, not wire
tacks which leave holes, = (6a). First, fold 20 mm ( 2 in) wide edge of the paper which later becomes the fastener hem and lifts
T-square slightly off paper to avoid blurred lines (for same reason draw from top to bottom)}. Then fold remaining corners 2 and 4 of

colns of various diasmeters
for drawing circles

-
parallel
scale
reduction
scale

sheet, => (6b): pin corner in 1, smooth sheet in direction 2; after fixing this corner, repeat the action from corier 3 to 4. Instead ot

drawing pins, clips or adhesive tape may be used, = (7a). Mechanical drawing equipment originally used only by engineers is finding
its way into architects’ offices, => (7b). in addition to ordinary T-square, special (Patent Neufert)} T-square, which makes it possible

to apply various angles; has octameter and centimetre scale, ~> (8).
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DRAWING PRACTICE

Scale with 1 mm divisions is best, % mm markings are confusing. For sketching to scale and drawing lines at set distances, parallel
rules or rolling parallel rules are useful, = (9b}. Use of triangle rules is discouraged, = (9). Best set squares are transparent
uncoloured plastic with mm division, sometimes degrees, > (10), (rigid or adjustable). Various aids to drawing circies and curves,

angle of
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—> (11) (improvised) angd (12) (manufactured). Perspectives and models clarify the ideas of the designer and usually convince better
than words. Perspective should be constructed to give an exact picture of the real building. I sometric projections can replace
perspective birds-eye view if they are drawn to sc. 1:500, = (13). Easy method to set up perspective, = (14). Perspective apparatus,
— (15} Perspective screen which may also be used for interiors, = (16). Drawing tricks: fast and exact drawing of rectangular

jl.—— .>
Reducuon
; compasses

)
Peatograph

diagrams with T-square only, without set square, = (17); correct holding of T-square and much practice essential to success. D ivision
of fine into equal parts facilitated by putting a scale rule at slant, = {9). Various aids, = (18), {19). Enlargement of drawings to scale
through pantograph, = (20). Reduction compasses facilitate drawing of fixed lines in adjusted relation to original, = (20}.

a)
File container

5) ﬂ/
Sharpener,
2

¢) Pile box

@ @

Retractable pencil suitable for 2 mm dia leads of all grades 6B-9H. When sharpening leads, graphite catcher essential, = (21). To
erase indian ink; glass eraser, erasing knife or razor blade; to erase pencil lead: non-smearing india rubbers. In drawing with many
lines use erasing shields, = (22). Lettering best unaided; for technical drawings stencil with pen or brush, or use instant dry transfer
system such as ‘Letraset’ which also provides architectural symbols, = (23).
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6.1 DRAWING SHEETS

(= BS 1192:1969)

Standard sizes

AO 841 x 1189 mm (33, x 46 in)
A1 594 x 841 mm (23{ x33; in)
A2 420 x 594 mm (161 x 23 in)
A3 297 x 420 mm {112 x 163 in)
A4 210x 297 mm{ 8% x 113 in)

These sizes are all proportional, leading to simple reduction and
enlargement and sheets may be easily folded for filing and
despatch. The retatively small sizes should iead to easier handling
in the drawing office and on site. Keep the number of sizes to
minimum, to facilitate binding and reference.

Qriginal drawings and contact copies should both be of standard
sizes, therefore trimming of sheets that makes them less than A
sizes should be avoided.

Folding
Prints may be folded to A4 size quite easily from any larger A
size.

When prints are to be filed it is necessary to fold them in such a
way that the punch holes penetrate only one layer. Methods of
folding, = (1) and p. 3.

A0 ‘ '
841 x 1189

I

A1
594 x 841

A2 |
420 x 594 |

A2
420 x 594 —

e —

A3
297 X 420 ==

@ Simple folding of drawings
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DRAWING

SHEETS

(= BS 1192:1969)
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LAYOUT anc

IDENTIFICATION

notes
Y -
A

r— = « = === ~revision suffix
r- -~ ---date of revision
) r-—initials
i

¥
J »
H | i revision details

architect/engineer planher x_
job architect, etc.
job title
E
E
drawing title o
o
job no. drawing no.
isi fix
ClI'sfB revision su
I TTTT]
scale date drawn checked J
90 mm

@ Typicat title panels - vertical

Layout and identification

(= BS 1192: 1969}

Layout: every sheet should have filing margin, title and identifi-
cation panel.

Filing margin: at left hand edge =* 20 mm ( {in) wide. Filing
punch marks and fold marks printed as ticks at edges of sheet.
Where microfilming likely, = 8BS 4210.

Title panel:piace in bottom right hand corner of sheet to aid
reference when prints are filed or folded, = (1), {2).

Include: job title; subject of drawing; scale; date of drawing; job
number; Sf8 and UDC reference if appropriate; name of
architect, etc. Panel may also give initials of person drawing,
tracing and checking sheet.

Revision suffix should be changed each time drawing is issued
after revision.

Printed blank title panels or use of stencils, transfers or rubber
stamps save time and labour.

Information panel: note nature and date of each revision, with
architect’s initials; start at bottom of panel and work upwards.
When general notes included, start at top and work down.

Key: on large projects give key diagram showing continuous
drawing sheets, with appropriate part blacked in on each relevant
drawing.

Orientation: show north point on every plan. When practicable
all plans should have same orientation, except for site location
plan. For latter, draw with north at top of sheet 1o aid
identification with Ordnance Survey maps.

I

@ Typical title panels - horizontal

revis:ons
| architect;engineer planner drawing title
- 13

job architect, etc. €

job title job no. drawing no. 8
Cl/Sf8 revision suffix-
scale ldate drawn | checked

|
180 mm
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6.2 LEVELS

{ —=BS 1192:1969)

Levels

General
Levels record distance of a position above or below a defined

datum.

Datum

A suitable fixed point should be taken as TBM (temporary bench
mark) such that alt other levels are positive (minus sign is easily
misread). This datum should be ciearly indicated or described on
drawings, and all levels and vertical dimensions related to it.
Vertical dimensions in metres to three decimal places (or in feet
and decimals of a foot) above this datum. On large jobs,
particularly, it is usually necessary to relate job datum to OS
datum (OS levels at present in feet). State clearly whether
Newlyn or Liverpoo! Ordnance Datum is used.

OS are preparing bench mark lists giving heights in metres to two
places of decimals.

Levels on plan

1t is important to differentiate on site layout drawings between
existing levels and intended levels:

existing level:  x 58.210
intended fevel: x

E xact position to which level applies should be indicated by ‘X’

Finished floor levels should be indicated by letters FFL followed
by figures of level:

Levels on section and elevation

Use same method as for levels on plan except that level should
be projected beyond drawing with arrowhead indicating
appropriate line, = (1).
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@ Levels on section and elevation

6.3
REFERENCING

Referencing

Classification and coding of buiiding components and elements
shown on drawings may be achieved through use of SfB system
(UK application known as C1/SfB; = ‘Construction tndexing
Manual’, published by RIBA, for details of system and its tables}.

SfB enables information contained within different kinds of
documents, such as bills of quantity, drawings, specifications,
texts, trade literature, etc, to be co-ordinated and correlated for
maximum benefit of user.

SfB system is a facet system of alpha-numerical symbols forming
three tables which may be used individually or in combination to
indicate concepts and terms required. Three tables of S8 system
cover building elements, components/products, and materials.

Each type of component or element shown on a drawing may be
identified by appropriate SfB notation, e.g.:

concrete blocks Ff2
concrete lintels Gf2
aluminium sections Hh4
hardwood sections Hi3
manholes (52)
external walls (21}
windows (31)
doors (32)
radiators (56)

Notations may be combined, e.g.:

external walls, concrete block (21) Ff2
windows, aluminium (31) Hh4
doors, hardwood (32)Hi3

Number and length of component and element notations should
be kept to minimum compatible with a rational system of
identification for each particular job.

A specific component within any range may be identified by a
suffix giving nominal sizes for length, width, height, etc:

concrete block Ff2 400 mm x 100 mm x 200 mm
Ff2 1ft4inx4inx 8in

Afternatively, where principles of modular coordination are
applied, such a suffix may give nominal sizes for a component or
element in multiples of 100 mm or 4 in (M), e.g.

concrete block Ff2 4M x 1M x 2M
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6.4 ABBREVIAT

6.5 REPRESENT.

Abbreviations
(- BS 1192:1969}
Glazed pipe GpP
Bagregate agg
:anouthic grano
i brick AB
Aluminum al Hardcare he
Asbestos abs Haedboard hdt
ashestos coment abs ct Hardwood A
Asphall asph
inspection chamber IC
Bitumea brt Insolation nsul
Boarcing bdg Javert ny
Bnchwork busk
Joist JST
85 Universal beam BSUB
e— BSC tighing g
8S ecual angl BSEA
eavalangle Mid steel MS
85 uncqual angie BSUA
Piteh fibre PF
SSt 8sT
° Plasterbaard pbd
3ronze metal ant BMA
" 1aue Polyvinyl acelale pva
Buiiding bid
iang g Polyviny! chloride PvC
Castiror. Cl
astier Radiatar rad
2 ct
ement Rainwater head RWH
Shromium plate Ccp
Rainwater pipe RWP
Sleaning eye CE
Reintorced concrete RC
Zolumn col
Rodding eye RE
Soncrete conc
Satin chrome SC
Zonvector conv aun
Sewers foul FS
Copper cu copp
Sewers sutface water SWS
Cupboard cpd
Satinanodised aluminium  SAA
Damp praof course DPC
Softwood swd
Damp proo! membrane Dbm
Stainless steel 88
Discharge pipe (02
v Tangue and graove T4C
Drawing dwqg
Unglazed pipe uGe
Expanded mota! lathing EML
Vent pipe VP
Foungation fdﬁ
Eresh air sniet Fal Weought izan Wi

Representation of materials
{(—BS 1192:1969)

Table shows recommended methods of indicating materials
on drawings. These methods should only be used where
confusion is likely to occur in interpretation of drawings,
but in all cases they should be accompanied by a descriptive
note, stating type of material, thickness, etc. Existing and
proposed work should be clearly indicated. Spacing of
hatching lines should be adapted to scale of drawing and
should not normally be used on small scale drawings.

Colouring is costly, laborious and conducive to error and
consequently to be avoided. Hatching is preferable where it
is necessary to show different materials.

N s

I T

Hardcore

Loose insulation

Metal

Partition block

Plywood

Screed

Sheet membrane

/////////////
/,//////,//,

S S S S S
Stone /////////////
Wood (unwrot)

Wood (wrot) %
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6.6 GRAPHICAL SYMBOLS

(= BS 1192:1969)

A drawing is a8 symbolic representation of a real or imagined
object. Aspects or parts of a drawing may themselves be
symbolically represented. Symbols for this purpose are termed
graphical symbols, use of which enabies maximum information
to be contained within the drawing, clearly and legibly, with
minimum effort.

Types of symbols

Principal types used in building drawing practice are graphical.
Many of these, as well as other kinds of symbols such as letters,
numbers and signs, are covered by British Standards, of which
the following are reievant:

BS 108 Graphical symbols for genera!l electrical purposes
(power and lighting}.

GRAPHICAL SYMBOLS AND REPRESENTATION

Draughtsmanship

Description Symbol
Centre to centre C/C
Centre line %
Direction of view —P
External ext
Internal int

Narth point

Modular space

OREEHLYEL
Rise of stair I P
. 1:{0
Rise of ramp —>

Bench mark BM

X 0-000

Existing level on plan

Graphical symbols

BS 1653 Graphical symbeols for engineering:
Part 1 Pipes and valves
Part 4 Heating and ventilating systems.

BS 1635 Graphical symbols for fire protection drawings.

BS 1991 Letter symbols, signs and abbreviations
Part 1 General
Part 4 Structures, materials and soil mechanics.

BS 3939 Graphical symbols for electrical power, tele-
communications and electronics diagrams.

Graphical symbols

Building drawing practice requires use of graphical symbols on
drawings which are additional to those covered in above British
Standards. E xamples of most commonly used graphical symbols
are given below

Existing fevel on section N O-CO00
Finished floor level FFL
Ground level GL
X [0000]
\/ [00600]

TBM

Required level on plan

Required level on section

Temporary bench mark

Paved area

—— e
B

Grass area

Existing trees

Existing trees removed . @
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67HATCHING | wewews
1. Drgw HATCHING LINES preferab]y at //’
as thin lines with a spacing
of - preferably - not less than
4 mm. j/////
2. If two adjacent parts to be hat-
ched, draw the HATCHING LINES in // \
cpposite directions. ///////\\\\\\\\\
N\
3. Where more than two adjacent
parts to be hatched, draw the ’f?52522?325527724532532§9f/6;
HATCHING LINES of one area - /
preferably the smaliest - closer //////\\\\\\\
together. \\\\\
N
4. In order to simplify distingu-
ishing between more than two J/<;>j;fj<:;j;f;<;>j;j:h
adjacent parts, HATCHIgG LINES
drawn at 60° and/or 30° my be /////C:;j:j;;/
used additionaly. /:;ijj;i:/:;/
5. Large areas may be hatched along L/
the borderline only. //’
LS
6. If a part is drawn at such an
angle that the HATCHING LINES
become parallel to one edge
of the part, the angle of hat-
ching may be chaused.
7. Interrupt HATCHING LINES to give 7
space for dimensioning figures, k;%f;f;%f;‘ﬂgo
words etc. yav.
60"
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TAPPLICATION for BUILD.PERMIT

7.1 PROCEDURE OF APPLYING FOR PERMISSION TO ERECT A BUILDING

Apptication for and Allocation of a plot:

Request to the (District) Land Officier

Land Officier submit all applications to the Urban Planning
Commi tee

Plots are allocated by the Urban Planning Committee

Right of Occupancy of the plot is issued through the Land -
Officier.

Application for Permission to erect a Building

a)

Submission of the Application to the Town Council Authority

The application includes:

- A properly filled Form of Application for Permission to
erect a Building

- A properly filled Form of Application for Planning Consent.

- 4 sets of drawings:

Blockplan scale 1:2500 (better 1:1000)
Siteplan scale 1: 500

A1l floor plans scale 1: 100

Sections scale 1: 100

Elevations scale 1: 100

R.C. Details scale 1: 20 - 1: 5

- Schedule of doors, windows, opening arrangements.
- Details of the Drainage system including septic tank and soa-
kage, pit, inspection chambers, gully traps, vent. pipes, etc.

Before submitting the Application to the Urban Planning Commit-
te, forms and plans will be checked by:

- the Land Officier

the Health Officier

the Town Engineer

the Town Planning Officier
- the Fire Master

In case the application does not comply with the technical re-
quirements of the Authority the Application may be disapproved
and send backs for amendments resubmissicon to the applicant.
After the technical approval, the application will be submitted
to the Urban Planning Committee. The Committee approves or dis-
approves the application and issues the Building Permit.

The Building Permit will be sent to the applicant together with
one set of plans ( with stamp and signature of the Authority )
and one set of proceed sheets.
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