


D RAFTING MEDIA

The papers and films used to draw on are drafting media. While sketching may be done on
any size piece of paper or on a variety of types of paper, all forms of architectural drafting,
from technical sketching to mechanical drafting, are done on standard sizes and types of
paper. There are two main types of paper, tracing and vellum, and there are drafting films
such as Mylar and acetate. Tracing paper and drafting vellum are the two most widely used
types of drafting media.

T rRACING PAPER

(Also called TRACE) is a medium-grade white (or slightly yellow tinted) transparent paper that
takes pencil, ink and marker well. Trace is typically used for sketching and developing ideas,
developing initial and preliminary layouts and developing space planning. It is an inexpensive
paper and, since it is transparent, a new sheet can be placed over a preliminary drawing to
refine it. It is easier and neater to do this than to erase and redraw lines on the original. Some
designers use trace for presentations in the early phase of a design project, then, when the

designs are approved and fully developed, they are transferred to vellum.

D RAFTING VELLUM

(Also called TRACING VELLUM) is a high-grade white (or slightly tinted) transparent paper
that takes pencil well, and from which pencil lines can be easily erased. Reproductions can
be made directly from pencil drawings on drafting vellum. Vellum also takes pen and ink well.
On most papers, ink will bleed (that is spread and absorb into the paper). Ink lines on vellum
are crisp and solid as it does not absorb the ink readily; however, caution must be taken to

not unintentionally smear the ink before it dries.
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GRID or GRAPH PAPER

Available in a variety of grid patterns, most grid media used in design has 4 squares per inch.
This can represent 1/4 scale for drawing purposes. It is used for planning, drawing, rough

design sketching, technical sketches, or simply under a sheet of trace as a guide.

D RAFTING SHEET SIZES

DRAUING

The drawing

paper is held in place on the

CORRECT

drawing surface with small

pleces of drafting tape. \§ 5 7

Most drafting media are available in three styles: rolls, plain sheets, and preprinted sheets

with borders and title blocks. There are also sheets available with non-photo blue (a light blue

color that does not reproduce when making plan reading and drafting) grids.

According to ANSI (American National Standards Institute) in the United States an 8.5 x 11

inch piece of paper is an engineering6 A0 si ze sheet. This is typical
The 6B0O0 si zexlgandadtgicallrye rlelf erred t o as a At abl oi
The 6C0 size sheets are 18 x 24 inches and the LC
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for design purposes is done on the B, C, and D size sheets. The decision for choosing a size
should be based on project requirements, the scale of the drawings, and the scope and size
of the final structure. Trace and vellum maybe purchased on rolls that require sizing the paper
properly. Trace may be sized by measuring the length needed and using a straight edge, T-
square, or parallel rule to rip the paper off of the roll. Trace rips easily and slightly rough edges
are expected. Vellum from a roll should be measured to its proper length and then using a
straight edge and an X-Acto knife on a proper cutting surfaces trim the paper to its proper

length. Scissors should never be used in cutting trace or vellum.

PAPER SITZES

dIZE  ENGINEEEING ARCHITECTURAL

A B.4" X 11" g X 18"

B rre X 1w g X 18"
¢ 17" X 23" 1" X 24°
D e X 347 R ]
E g4" X 44" ag" X 48"

D rafting Pencils

Two types of pencils are used in draftimgooden and mechanicalThe latter is actually a lead
holder and may be used with leads of different hardness or softness. Drafting pencils are graded
according to the relative hardness of their graphite lead. A soft pencil is designated by the letter
B, a hard pencil by the lett H. Figure & shows 17 common grades of drafting pencils fi@#n

(the softest and the one that produces the thickest line) to 9H (the hardest and one that
produces a thin, gray line)You will notice that the diameters of the lead vary. This featuresadd
strength to the softer grades. As a result, softer grades are thicker and produce broader lines,
while harder grades are smaller and produce thinner lines. Unfortunately, manufacturers of
pencils have not established uniformity in grades. Hence, a 3Hwvagyin hardness from
company to company. With experience and preference, you may select the trade name and grade
of pencil that suits your needs.
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Soft Medium Hard

6B 5B 48 3B 2B( B HB F H 2H 3H ([4H 5H 6H 7H 8H 9H
\. = 7 =y D= e

6B 5B 4B 3B 2B B HB F H 24 3H 4H O5H 6H 7H 8H 9H

Figure 36

Erasers and Erasing Accessories

You must be very careful in selecting an eraser to selecttwatewill remove pencil or ink lines
without damaging the surface of the drawing sheet.

Avinyl eraseris ideal for erasing lines drawn on tracing cloth and films. An ordinary double
beveled pencil eraser generally comes in red or pink color
(sometimescalled a pink pearl). A harder eraser (sometimes
called a ruby red) is designed for erasing lines in ink. The ar
gum eraser, made of soft pliable gum, will not mar or scratct
surfaces. It is ideally suited for removing pencil or finger mar
and smudgesYou can also use a kneaded erasthe type

used by artists. It is a rubber dough, kneadable in your hand,
and has the advantage of leaving very little debris on the
drawing sheet.

When there are many lines close together only one of which
needs removing iochanging, you can protect the desired lines
with an erasing shield, as shown in Figu&. 3

Figure 3-8 -
Eraser shield.
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TheT squaregets its name from its shape. It consists
of a long, straight strip, called th@ade, which is
mounted at right angles on a short strip called the
head The head is mounted under the blade so that it
will fit against the edge of the drawing board while th
blade rests on the surface. T squares vary in size fro
15 to 72 inches in lengthyith 36 inches the most
common.

The T square shown in Figurd @ is typical of the ones
used bydesigners and drafterd’he head is made of
hardwood, the blade usually of maple with a natural
mahogany finish.

Triangles are used in combima with the T square or
straightedge to draw vertical anihclined lines. They are
usually made of transparent plastic, which allows you
see your work underneath the triangles. Triangles
referred to by the size of their acute angles. Figus#33
shows two basic drafting triangles: the %%each acute
angle measures 4% and the 30/60° (one acute angle
measures 39 the other, 60). The size of a 4%riangle is
designated by the length of the sides that form the rig
angle (the sides are equal). The size of 460 triangle is
designated by the length of the longest side that forms t
right angle. Sizes of both types of triangles range fron
inches through 18 inches inich increments.

T Squares

Figure 3-10 - Drafting board with T square

and drafting paper in place

T riangles

Figure 3-13 — 45° and 30°/60°
drafting triangles.
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Protracto Irs

Protractors are used for
measuring and laying off
angles other than those
drawn with the triangle
or a combination of
triangles. Most of the
work you will do with a
protractor will involve

plotting information
obtained from field Figure 3-15 - Types of protractors.
surveys. Like the

triangle, most protractors are made tansparent plastic. They are available i &, and 10
inch sizes and are either circular or semicircular in shape, as shown in Fitfire 3

T EMPLATES

Though there are a variety of template
available today, they all exist to serve
the same purposethat is, to speed
drawing time and assure consscy
and accuracy in the finished work Mos
templates are made of very thin " ey

saving", green; plastioa have holes or f "'":',,k!'l' ‘!i‘-"" "|
designs milled ormolded into them.
Some have raised or textured surface
and are utilized by placing them unde
the drawing and rubbing over
(burnishing) with asoft lead to create
continuous repetitive detailssuch as
brick or roofing on architectural
drawings. The majority of template:
however, are used byimply tracing
around the holes or designs that are cu.
in them to transfer that symbol to your finished drawing. Templates come in many sizes and
shapes to match the scale being usedthe drawing; some arshown here.

Circle Isometric Clrcles (Ellipses)-

.!“'\--I. ._r
il Db

["ZAXMANLStITLON
CW1234567890/ % -
. —ABCDEFGHIJKLM

Lettering
Electrical

Various types of Templates
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The adjustable triangle, shown in Figure -36,
combines the functions of the triangle and the
protractor. When it is used as a right triangle, you ce
set and lock the hypotenuse at any desir@agle to
one of the bases. The transparent protractor portio
is equivalent to a protractor graduated in 2/2
increments. The upper row of numbers indicate
angles from Bto 45° to the longer base; the lower
row indicates angles from 4%o0 9P to the shater
base. By holding either base against a T square
straightedge, you can measure or draw any ang
between @and 90.

The adjustable triangle is especially helpful in drawii
building roof pitcheslit also allows you to transfer
parallel inclined fies by sliding the base along the
square or straightedge.

Use irregular curves (called french

Adjustable Triangles

Eiaure 3-16 — Adjustable trianale.

French Curves

curves) for drawing smooth curvel ; ,(f (J
lines other than arcs or circles, line : ) @ ﬁJ == o>

such as ellipses, parabolas, and spirg
Transparent plastic french curves comr

in a variety of shapes and sizes. FigL ¥/
3-17 shows an assortment of frencl

curves. Irsuch an assortment, you cal
find edgesegments you can fit to any

Figure 3-17 - French curves.

curved line you need to draw. Stow and care for french curves in the same manner as triangles.
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D rawing Instrument Sets

So far we have discussed only those instruments and matgadals
will need for drawing straight lines (with the exception of frenc
curves). Many drawings you prepare will require circles &
circular arcs. Use instruments contained in a drawing instrum
set for this purpose. Many types of drawing instrument sats

available; however, it is sometimes difficult to judge the quality
drafting instruments by appearance alone. Often the
characteristics become evident only after use. The draw
instrument set shown in Figure-1® is typical of sets in the
standad draftsman kit. The following sections describe the
instruments as well as some spegalrpose instruments not
found in the set. These specjalirpose instruments may be
purchased separately or found in other instrument sets.

Figure 3-19 — Bow instruments: bow
pen/pencil; bow divider, bow drop pen
drawing instrument set
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Scales

Architect's Scale

Architect's scaleare usually triangular and are used wherever dimensions are measured in
feet and inches. Major divisions on the scale represent feet; those divisions are subdivided
into 12ths or 16ths, depending on the individual scaFigure 29 shows the triangular
architect's scale and segments of each of the eleven scales found on this particular type of
scale. Notice that all scales except the 16th scale are actually two scales read either from left
to right or right to left. Wien reading a scale numbered from left to right, notice that the
numerals are closer to the outside edge. On scales numbered from right to left, notice that
the numerals are closer to the inside edge.
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Note:
16 scale is subdivided inte sixteenths.
All others are subdivided into twelfths.
* gcale designation numbers.

Figure 3-29 — Architect’s scale.
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Engineer's Scale

The chain or civil engineers, scale, commonly called the engineer's scale, is usually a triangular
scale, containing six fully divided scales subdivided decimally, each major interval on a scale
being subdivided into 10ths. Figure3® shows the engineerscale and segments of each of

the six scales. Each of the six scales is designated by a number representing the number of
graduations that particular scale has to the linear inch. On the 10 scale, for example, there are
10 graduations to the inchon the50 scale, there are 50. You can see that the 50 scale has 50
graduations in the same space occupied by 10 on the 10 scale. This space is 1 linear inch.
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(Scale: 1" =1
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Each scale is a multiple of ten.
* scale designation numbers.

4

Figure 3-30 — Engineer’s scale.
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Using Your T Square

Horizontal Lines

As a designer, you will construct a horizontal line by draw
from left to right along the working edge of a T square, as shc
in Figure 43. This working edge, when true, is perpendicular
the working edge of the drafting board. When you dra -
horizontal lines, keep the working edge of the T square heac V. 3 \ @ E'L =
firm contact with the working edge of the drafting board. Inclir 5
your pencil to the right at an angle of about 60 degrees with t / \
point close to the junction of the working edge and the papt

Figure 4-3 — Construction of a
Hold the pencil lightly and, if it was sharpened with a conic horizontal line.
point, rotate it slowly while drawing the line to achieve
uniform line width and preserve the shape of the poir

Normally, when you are drawing a series of horizontal line:

start from the top and work your way down. \\ 4
\‘ -~ 55 r—
Vertical Lines D
W\ / 1
You will create vertical lines parallel to the working edge of t \Y/ f
drafting board by using triangles in combination with a T sque
Place one leg of a triangle against the working edge of the bl
so that the otherleg faces the working edge of the board 1 /
prevent casting a shadow over your work. Draw lines from 1 Figure 4-4 — Construction of a
vertical line.

bottom up, as shown ifrigure 44. Incline your pencil toward

the top of the working sheet at an angle of approximately 60 degrees, with the poirtsesas possible

to the junction of the triangle and the drafting paper. When drawing a seriegical lines, start
from the left and work your way to the rightNever use the lower edge of the T square blade as a

base for triangles.
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DRAFTING METHODS

Lettering Methods

The draftsperson must endeavor to keep the lettesthin the top and bottom lines, and not

let parts of the lettereextend beyond these. In most cases, the guidelines are prodwaéd

such a light line that they are left in and not eedl. In perandink drawing, these lines might

be laid out in no reproduciblelue pencil lines.

TOO \WITDE TOONARROW ~TOOCLOSE T L.OOSF
ABCDPEFCRIJKLMNOPARSTUVWIXYZ ~|234B45 a4

e~ e LI T1Z7 1 KAKNT ASNES M

= B e wuill B BN A WY AV AV,

‘1"2'1“.'! [ LBl LT TINEAT L I TN WA | £

In order to make
words and letters in drawings
quickly and easily understood,
a universal style of lettering is
used that is usually done in all

capital letters.

-
B\w

1 1

_ -

Dimension
TEXT
3 /16” HIGH

1

TOF VIEW

5 | 1
Label TEXT - gl 23
1/4” HIGH

Title Block

TEXT

DRAWN BY:

SCALE:
DATE:

11 Drawing
i” - Title TEXT
. : | %l 10 %"
~1 HIGH
| +_{ia
' L]
D—/ L Drawing
I Title TEXT
%" TO %"
SIDE. VIEW HIGH

TITLE

BWG. N

Lettering Text heights on drawings
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A LPHABET OF LINES

In industrial manufacturing, production personnel, product designersmandfacturing
engineers must all speak the same language imigteetiproduct is to look like the one
needed. The product dimensions tolerancesterial callouts, assembly directions and other

information must be clearlynderstood.

The language that is usedmanufacturing is not a spoken language, blainguage of lines,
numbers, symbols and illustrations. It is a graphic langieges drawn and read rather than
spoken and heard. It is the language pén reading and draftingwhere pictorial

representations replace written instructions, amescriptions are expressed in grapfoom.

A blueprint can take many different forms according to its purpose angdebple who use

it. Examples of these different forms include:

w Drawings for fabricatiowith standardized symbols for mechanioaklding,

construction, electrical wiring and assembly.

w Sketches that illustrate an idea, technical principle or function.

FIGURE 1-1
Alphabet of Lines
The ability to read and interpret drawings gian

LINE
_ _ ~ BASIC LINES CHARACTERISTICS

reading and draftinglepends on theability to @ Visible (Object) Line (THICK)

. . . - {THIN)
recognize the different types of lines used |(@ Hidden Line T e

Ki he d . d q dh :3) Center Line

making the drawings, and tonderstand how | & | (TN i

. . ) Dimension Line
these lines describe the object or paepresented. | - _ )

(5) Cutting Plane Lines t_ ek %

Lines usedb represent an object and to aid it | Gowing planey -t (ricry 1
reading the drawing are made in defnit |®) section Line —
standardforms. The relative thickness of a lin | o o 0 e o
(thick or thin) and the line'sompositiort solid, I A e
broken, dashed have specifc meanings. (8) Phantom Line S /. ) B
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As with each letter in the alphabet, each line in the Alphabet of Lines thesignated purpose
in the language oplan readng and drafting The most obvious reasdar a line appearing in

a drawing is to define the shape of an object.

As with each letter in the alphabet, each line in the Alphabet of Lines has a designated purpose
in the language oplan reading and draftinglhe most obvious reason for a line appearing in

a drawing is to define the shape of an object. Lines are used for many other purposes,
however, and the ability to recognize the type and purpose of a line in a drawing is the first

step in becoming a good [@print reader. Figure-2 provides examples of each type of line in

the Alphabet of Lines. Definitions for each type of line follow the drawing.

FIGURE 1-2
Examples of Line Types

Dimension Line
Leader . /
Extension Line —/ — Center Line Y

| I

Sectioning
Line

I—

m

-

Section A-A

.

. S s -= :
/ A
Phantom Line —/ _ _ / /
Object Line Hidden Line

‘— Cutting Plane Line

1. Object Lines

Object or visible lines (see Figur@)are thick solid lines that outliredl surfacewisible to the
eye. These are the most important lines becatlgy are thick and solid and thus become the

basis for comparing theweights and composition of all other lines used in a drawing.

FIGURE 1-3
Object Line

Thick ( ;t i i \
— + }
(Width .030 to .038) w
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2. Hidden Lines

Hidden or invisible lines, consisting bbst, evenlyspaced dashesutline invisible or hidden
surfaces. They are thin lines, about kslheavy as visible lines. They always begin with a
dash in contactwith the line from which they start, except when a dash would form a

continuationof a solid line. A hidden line is shown in Figue 1

FIGURE 1-4
Hidden Lines
1 1
__ s e Ty | g
| |

(Width .015 to .022)

3. Center Lines
Center lines (see Figureb) consist of alternating long and short, evespgced dashes, with a
long dash at each end and short dashes at points of intersectionlifdsare the same weight as
invisible lines. Center lines indicate the central axis of an object or part, particularly circular objects or
objects made up of circular or curved parts. They are also used to indicate the travel of a center.
Whenever a comglte circle or hole is shown on a drawing, both horizontal and vertical center lines

are used to indicate the center point of the circle or hole.
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