Common for all Engineering Trades

Engineering Drawing

Exercise 1.2.07

Drawing Instruments - box and pencils

Objectives: At the end of this exercise you shall be able to
= state the construction of different types of Instruments

» state the handling and uses of instruments

* select the pencil grades for different drawing application.

The quality of a good drawing does notonly depend onthe
talent of the craftsmen but alse on the quality of instru-
ments he uses.

Drawing instruments are generally sold in sels in boxes,
but they are also available separately. The main pars of
high grade instruments are generally made of nickel or
brass. They must be rust proof. Tool steel is used for
making the blades of the inking pen, bow instruments and
various screws.

An instrument box contains the following: (Fig 1a to h)
* Large compass (with attachment facility) (a)

* largedivider(b)

* Bowcompasses, bowdivider (c)

= Lengtheningbar(d)

* Pen point for attachment (g)

» Screwdriver (f)

* Leadcase(g)

= Liner(h)

Large compass (Fig 2): It has aknee jointin one leg that
permils the insertion of pen or pencil point or allaching
lengthening bar with pen or pencil point attached toiit. Itis
used for drawing large circles/arcs also for taking large
measurements. The pinonthe otherleg can be swivelled
to vertical posilion when drawing large circles, while
drawing the circles of arcs it should be held in such away
thatthe needle pointlegand pencil pointleg should be bent
so as lo make perpendicular to the paper.

Fig 2
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As a rule while drawing concentric circles,
small circles should be drawn first before the
centre hole gets worn.

Large divider: It is used 1o transfer dimensions and
dividing lines into a number of equal parts. Divider with
adjustable jointsis preferable ratherthanplainlegs. (Fig 3)
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Bow Instruments: Bow pencil and bow pencompass are
used for drawing circles of approximately 25 mm radius.
Bow divideris used for marking or dividing smaller spaces.
There are two types (i) Integral legs with spring action (4e)
(i) two legs held with a curved spring on top with handle on
it.

Bow instruments may have adjusting wheel and nut. To
draw circles, it is better to mark the required distance
separately and set the instruments and check. Then only
the circles or arcs should be drawn on the drawing.

Fig 4 shows different types of bow instruments. Adjustment
should be made with the thumb and middle finger. The
instrument is manipulated by twisting the knurled head
between the thumb and finger.
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Dropspring bow pencil and pen (Fig 5): Drop spring bow
pencil and pen are designed for drawing multiple identical
small circles. Example: rivet holes, drilled/reamed holes.
The central pinis made to move freely up and down through
the tube attached to the pen or pencil unit. Ilis used by
holding the knurled head of the tube between thumb and
middle finger while the index finger is placed on the top of
the pin. The pin pointis placed on the cenlre point of the
circle to be drawn (Fig 5) and pencil or penis lowered until
ittouches paper. The instrumentis turned clockwise and
the circle is drawn.

Fig5

Inking pen or liner or ruling pen (Fig 6): Itis usedtoink
the straight lines drawn with the instruments but never for
free hand lines or lettering.
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Lengthening bar(Fig 7): Todraw larger circles, itisfitted
to the compass. The pencil point or pen point is inserted
to its end.
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Replaceable spare pencil, pen and needle points for
compass are available in the instrument box.

Screwdriver (Fig 8): Used for adjusting the screws of the
instruments.

Lead case (Fig 9): Lead case is the box for holding the
pencil leads.
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Pin, Clip, Cello tape: Drawing sheet should be fastened
on to the drawing board firmly on temporary basis so that
it does not shake during preparing drawing. For this
purpose the pins, clips and cellotapes are used (Fig 10)
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Pencils, Grade and Selection

Pencils (Fig 11): Indrawing office, standard pencils (lead
encased in wood) and semi-aulomatic pencils are made
use. Pencil leads are made of graphite with kaoline (clay)
of varying proportion to get the desired grades. More the
kaoline higher the hardness.

Grades of pencils: Pencils are graded according to the
hardness or softness of the lead.

DROP SPRING BOW PENCIL DROP SPRIFIG BOW PEN E
DROP SPRING BOW PISTRUMENT z'
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Hardest pencil Is 9H grade and softest pencll is 7B
grade. Selection of grade of pencils depends on the type
of line work required and paper on which it is used.

Softerlead pencils are used to produce thicker and darker
linework, butthey wearoutquickly. Mediumgrade ofH, 2H
are used for general line work as well as for lettering.

Hardergrade leads producelighter and thinner lines. Most
construction line work is done with 4H, 5H and 6H pencil
leads, producing thin but also sufficiently dark by exerting
pressure. Depending upon the individuals touch and the
style of writing, right pencil may be selected.

For any drawing on drawing paper or tracing paper, lines
should be black, particularly drawings which are to be
reproduced. For this purpose, the pencil chosen must be
softenough toproduce jetblack lines as well hard enough
notlosmudge easily. The point should nol crumble under
narmal working pressure. The pencils should not be hard
and cul grooves on the paper while drawing with normal
pressure, Pencils H, 2H or 3H depending upon the paper
(quality) and weather conditions are selected.

In summer the pencil leads become softer due lo rise in
temperature, so slightly harder pencils can be made use of
softer grade pencils are used on smooth surfaces for
lettering and arrow head. During rainy season or when
humidity is more, the drawing paper expands and wrinkless
form, pencilleads become harder. So softerpencils areto
be used. Whatever may be grade of pencil you use, always
prefer quality pencils/leads viz_, Venus, Kohinoor, Apsara
elc.

For better line work, i.e., dense black lines, prefer paper
which is not having too much teeth (roughness).

Selection of pencils: Pencilgrades varyfromone brand
toanotherbrand. Selectthe grades ofthe pencil depending
upon the type of line work. Forconstruction lines, you can
choose 2H or 3H, for lettering and object lines grade H
pencils. Ingeneral H, HB and 2H are used.

H medium hard
HB medium soft
2Hhard

Pencils used for drawing are always hexagonal in cross
seclions as they do not roll easily even when they are
placed on slope surfaces. Its cross section helps in
rotating the pencil, while drawing lines, to give uniformline
thickness.

Now-a-days automatic (Mechanical) pencils or clutch
pencils are availableindifferent sizes (lead dia0.3,0.5,0.7
or 0.9 mm). They are easy to handle as there is no
reductionof holding length pencil leads canbe replaced, as
per required grade of hardness. They produce lines of
uniform width without sharpening. (Fig 11)
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