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Fastening and Dismantling
Tools

of construction is the variety and diversity of
toals available. Tools are the means by which
construction happens.
Knowing horw to choose the proper tool and how
tin good working condiion s essentinl. A
tradesperson should never underestimate  the
importance of tools and never neglect t
use “Tools should be keptclean and in good
get wet on the job, dry th
Soon as possible, and coat them with light ol to pre-
vent them from rusting.
Carpenters are expected to have their awn hand
tools and to keep them in good working condition,
Tools vary in quality which s rlated to
ally, expensive t
pensive tools. For example, inferior tools cannot be
brought o a sharp, keen edge and will dull rapidly:
“They will bend or break under normal ity
tools are worth the expense. The condition of a tool
reveals the atitude o the owner toward his o
profession.

Om of the many benefits to working in the field

SAFETY REMINDER
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hand tools, some hoving a long hisory.
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The use of fools requires the operator to be.
knowledgeable about how o safely
manipulate the tools. This opplies 1o hand
tools as well as power fools. Sofely is an
atfudo—an afftude of acceptance of a tool
and all of its operational requirements. Sofety
is @ blend of ability, skill, and knowledge—a
blend that should always be present when
working with fools.

RRES R T
Afer completing ths i, th student should be
oo

« identify and describe the hand tools that are com-

working condition.

Key Features

The Introduction provides essential information on working in the con- |
struction field, including General Safety Guidelines, critical Soft Skills, |
and notable Organizations to help keep students informed of industry
expectations.

Success Stories open each of the four sections, featuring stories of :
success from individuals across the nation who currently work in the

field.
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FIGURE 145 The blade of the saw is adjusted for
depth only enough to cut through the work.

and bring the saw back fo

free. Confinue following th

FIGURE 144 Saw cuts are made over the end of
supports 50 that the waste will fall clear and ot
bind the blade.

layoutlineat th
the waste drop clear and ensure that the guard
has returned. Release the switch.

ke swre the guard aperales propely. Bs CAUTION CAUTIOR _ CATION _ CRUTION
S oo e pstip ik &
the i

Reever wedge he guord back ‘

ecp the saw clear ofyour body unfl he saw
 Goudictupsons i pmbion

« Markthestock. Putor
ward end of the base
clear of the materi

y glasses. Rest the for-
work. With the blade
7t the saw.

full speed, advance the saw
into the work. Make sure to observe the fine to be
followed. With the saw cutin the waste side of the
material, cut as close to the line as possible for &
short distance.

Wihen starting culs across stock at an angle, it

‘may be necessary to retract the guard by hand. A

handle s provided for this purpose (Figure 14-6).

Release the handle after the cut has been started

and cantinue as above.

= Compound mitre cuts may be made by cutting
across the stock at an angle with the base tlted.

Portable circular saws cut on the upstroke. The
a ial. As

the aligament o the edge of the base to thy
line being cut. They should be parallel
& Follow the line closely.

a pwa
the teeth of the saw blade come through the top
surface, splintering of the stock accurs at the lay-
outline. The severity of the splintering depends on
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Safety Reminders and Cautions integrated throughout the units
continuously reinforce the importance of proatively practising safety in
order to prevent injury or fatalities on the job.
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| PROCEDURES

Visually intensive content featuring photo-realistic drawings and
full-colour jobsite photos, drawn from live construction sites in geo-
graphically diverse locations in North America, bridges the gap

hetween the clossroom and the jobsite.

THE FIRST CANADIAN EDITION
= A full-colour design brings the

jobsite to life—

integrating photo-realistic drawings, drawn to
scale, and on-the-job photos from construction
projects across Canada and the United States.

® Measurements in the text are recorded in both
imperial and metric—some conversions are
approximate, such as 16” (400 mm), whereas oth-
ers are exact, especially in building code refer-
ences, such as 77%” (200 mm) for maximum rise for

a set of stairs to a dwelling unit.
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STRAIGHTEDGE IS ON OPERATOR'S RIGHT. AS
FOUTER 1S PULLED, ROTATION OF ROUTE!

TENDS T0 KEEP IT AGAINST STRAIGHTEDGE.

F STRAIGHTEDGE WERE ON LEFT SIDE, ROUTER
WOULD HAVE A TENDENCY TO PULL AWAY FROM
THE STRAIGHTEDGE.

4 L—
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FIGURE 1511 Gui uter by means of
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RouTeR
Woron

ROUTER BASE

REPLACE THE FOUTER SUBBASE
WITH A CUSTOM-MADE ELONGATED
‘BASE. DRILL SEVERAL HOLES TO 8
USED AS CENTRES

FIGURE 159 Using a straightedge to guide the
router.

PIVOT THE ROUTER
ON A CENTRE TO
MAKE CIRCULAR CUT

desired are (Figure 15-12).

= Safety information has been greatly expanded,
including a section on General Safety Guidelines in
the Introduction, Safety Reminders to open units alert-
ing students to potentially dangerous situations on
the job, and Cautions to help prevent accidents when
working with various tools of the trade.

= A section in the Introduction covers the critical
Soft Skills required of successful and proficient
carpenters. Coverage of important organiza-
tions, including the Carpenters’ Union and Skills
Canada, that help students keep up to date on
industry expectations is also included.
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of construction is the variety and diversity of
tools available. Tools are the means by which
construction happens.

Knowing how to choose the proper tool and how
to keep it in good working condition is essential. A
tradesperson should never underestimate the
importance of tools and never neglect their proper
use and care. Tools should be kept clean and in good
condition. If they get wet on the job, dry them as
soon as possible, and coat them with light oil to pre-
vent them from rusting.

Carpenters are expected to have their own hand
tools and to keep them in good working condition.
Tools vary in quality, which is related to cost. Gener-
ally, expensive tools are of better quality than inex-
pensive tools. For example, inferior tools cannot be
brought to a sharp, keen edge and will dull rapidly.
They will bend or break under normal use. Quality
tools are worth the expense. The condition of a tool
reveals the attitude of the owner toward his or her

profession.

One of the many benefits to working in the field

SAFETY REMINDER

Carpentry as a trade was created using
hand tools, some having a long history.
Each tool has a specific purpose an
associated risk of use.

The use of tools requires the operator to be
knowledgeable about how to safely
manipulate the fools. This applies to hand
tools as well as power tools. Safety is an
attitude—an attitude of acceptance of a tool
and all of its operational requirements. Safety
is a blend of ability, skill, and knowledge—a
blend that should always be present when
working with tools.

After completing this unit, the student should be
able to:

= identify and describe the hand tools that are com-
monly used by the carpenter.

= use each of the hand tools in a safe and appropri-
ate manner.

= sharpen and maintain hand tools in suitable
working condition.

NEL




11 Layout Tools
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LAYOUT TOOLS

Much of the work a carpenter does must first be laid
out, measured, and marked. Layout tools are used to
measure distances, mark lines and angles, test for
depths, and align various materials into the proper
posmons

The layout tools highlighted in this chapter will
be calibrated in the imperial system of measure.

Measuring Tools

The ability to take measurements quickly and accu-
rately must be mastered early in the carpenter’s
training. Practise reading the rule or tape to gain
skill in fast and precise measuring.

Most industrialized countries use the metric system
of measure (Systéme Internationale, SI). Linear metric
measure centres on the metre, which is slightly longer
than a yard. Smaller parts of a metre are denoted by the
prefix deci- (o), which is used instead of feet. Centi- (%)
and milli- (Yiow) are used instead of inches and fractions.
The prefix kilo- represents 1,000 times larger and kilo-
metres is used instead of miles. For example, in metric
measure a 2 X 4 is 38 mm (millimetres) X 89 mm. The
metric system is easier to use than the imperial system
because all measurements are in decimal form and
there are no fractions.

FIGURE 11-1 Pocket tape. (Courtesy of Stanley
Tools)

NEL

Pocket Tapes. Most measuring done by tradespeo-
ple is done with pocket tapes (Figure 11-1). These
are painted steel ribbons wound around a spool
with a spring inside. The spring returns the tape
after it is extended. They are made as small as 3 feet
but typical professional models are 16, 25, and 33
feet long.

They are divided into feet, inches, and sixteenths
of an inch. They have clearly marked increments of
12 and 16 inches, the spacing for standard framing
members, to speed up the layout. Markings are usu-
ally black for each 12 inches and red for every
16 inches. Some tapes also have small black dots at
increments of 19.2 inches (Figure 11-2). This spacing

1/16" 15/16"
‘l/ n 7/ n
134"
1/ " 3/ n
16“ 3/8 7/ n 1/ n 9/16” 5/8 11/ 6"

FIGURE 11-2 Tapes have colour-coded markings at
12-, 16- and 19.2-inch intervals. Each inch is
typically broken into sixteenth of an inch
increments.




FIGURE 11-3 Imperial/metric tape measure.
(Courtesy of Stanley Tools)

is typically used only for layout of some engineered
floor members.

Each inch on a tape is divided into fractions of an
inch. Each fraction line has a name that must be
memorized (see Figure 11-2). Most measuring done
by a carpenter is to the nearest 16th, while a cabinet
maker will work to a 32nd. A carpenter should be
able to read a ruler quickly and accurately.

‘Steel tapes in 50- and 100-foot (15- and 30-m)
lengths are commonly used to lay out longer meas-
urements. They are not spring loaded, so they must
be rewound by hand. The end of the tape has a steel
ring with a folding hook attached. The hook can be
unfolded to go over the edge of an object. It can also
be left in the folded position and the ring placed over
a nail when extending the tape. Remember to place
the nail so that the outside of the ring, which is the
actual end of the tape, reaches to the desired mark
(Figure 11-4). Rewind the tape when not using it. If
the tape is kinked, it will snap. Keep it out of water. If
it gets wet, dry it thoroughly while rewinding.

Squares

The carpenter has the use of a number of different
kinds of squares to measure and lay out for square
and other angle cuts.

Combination Squares. The combination square
(Figure 11-5) consists of a movable blade, 1 inch
(25 mm) wide and 12 inches (305 mm) long, that
slides along the body of the square. It is used to lay
out or test 90- and 45-degree angles. Hold the body

DRIVE NAIL ON ANGLE SO TAPE
WILL SLIDE TO SURFACE WHEN
PULLED TIGHT AND END OF RING
WILL BE ON LAYOUT LINE

LAYOUT LINE

END OF RING IS
'ZERO END OF TAPE

FIGURE 11-4  Steel tape. (Top: Courtesy of Stanley
Tools)

of the square against the edge of the stock and
mark along the blade (Figure 11-6). It can function
as a depth gauge to lay out or test the depth of rab-
bets, grooves, and dadoes. It can also be used
with a pencil as a marking gauge to draw lines
parallel to the edge of a board. Drawing lines in
this manner is called gauging lines. Lines can also
be gauged by holding the pencil and riding the fin-
ger along the edge of the board. Finger-gauging
takes practice, but once mastered saves a lot of
time. Be sure to check the edge of the wood for
slivers first.

Speed Squures. Some carpenters prefer to use a tri-
angular-shaped square known by the brand name
Speed Square (Figure 11-8). Speed Squares are
made of one-piece plastic or aluminum alloy and are

NEL
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available in two sizes. They can be used to lay out
90- and 45-degree angles and as guides for portable
power saws. A degree scale allows angles to be laid
out; other scales can be used to lay out rafters.

Try squares. The try square consists of a steel blade,
graduated in inches or millimetres, that is fitted into
a centre slot at the end of a handle, which is fastened
rigidly at 90 degrees to the blade. It is used to meas-
ure, lay out, and verify the squareness of members
and joints.

Framing Squares. The framing square, often called
the steel, or rafter square (Figure 11-9), is an L-shaped
FIGURE 11-5 The body and blade of a tool made of thin steel or aluminum. The longer of
combination square are adjustable. . the two legs is called the blade or body and is 2 inches

. < EDGE OF STOCK

RABBET

FIGURE 11-6 The combination square is useful for squaring and as a marking
gauge. A pencil held in one hand is a quick way to draw a parallel line. Check
the wood first to reduce the potential for splinters.

NEL




FIGURE 11-7 A try square. (Courtesy of The
Starrett Company)

ﬂﬁ?@

-
FIGURE 11-8 Speed Squares are used for layout of

rafters and other angles.

s
FIGURE 11-9 Framing or rafter square. (Courtesy
of Stanley Tools)

(50 mm) wide and 24 inches (600 mm) long. The
shorter leg is called the fongie and is 1% inches
(38 mm) wide and 16 inches (400 mm) long. The
outside corner is called the heel.

The framing square is a centuries-old tool. Entire
books have been written about it. Based on the use of
the right triangle, many layout techniques have been
devised and used. These techniques and the neces-
sary scales, tables, and graduations stamped on the
square were designed to assist the carpenter in the
many calculations needed. Today a pocket calculator
has virtually replaced these aids. The only exception
is the rafter table, which is still useful today and will
be discussed in more detail in Unit 15.

The framing square is useful in laying out roof
rafters, bridging, and stairs. It is also used to lay out
90- and 45-degree angles (Figure 11-10).

The side that has the manufacturer’s name
stamped on itis referred to as the face side. The rafter
table is printed on the body. On the same side of the
square, on the tongue, can be found the octagon scale,
which is used to lay out eight-sided timbers from
square ones (Figure 11-11).

On the back side of the square, the Essex board foot
table is used to calculate the number of board feet in
lumber. The brace table is used to figure the length of
diagonal braces. The hundredths scale, consisting of
an inch divided into one hundred parts, is used to
find Yoths of an inch. This scale may be used to con-
vert fractions to decimals and vice versa.

On the face side, the edges are divided into inches,
which are graduated into %ths on the inside and %sths
on the outside. The edges on the back are divided into
inches and ¥%.ths on the outside, while one inside edge
is graduated into %sths and the other into %oths.

Sliding T-Bevels. The sliding T-bevel, sometimes
called a bevel square or just a bevel (Figure 11-12),
consists of a body and a sliding blade that can be
turned to any angle and locked in position. Itis used

BOARD

FRAMING SQUARE

IR ey
FIGURE 11-10 Laying out 45-degree angles with a
framing square.

NEL
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HUNDREDTHS SCALE

TWELFTHS TWELFTHS

ESSEX BOARD
FOOT SCALE

TENTHS SIXTEENTHS

OCTAGON SCALE

SIXTEENTHS

N\

EIGHTHS -

FIGURE 11-11 Both sides of a rafter square have
tables and scales to assist the carpenter.

to lay out or test angles other than those laid out
with squares. The body of the tool is held against the
edge of the stock, and the angle is laid out by mark-
ing along the blade.

Straightedges
A straightedge can be made of metal or wood. It
can have any thickness, width, or length, as long as
the size is convenient for its intended use and it has
atleast one edge that is absolutely straight from one
end to the other. To determine whether it is straight,
sight along the edge. Another way is to lay the piece
on its side and mark along its edge from one end to
the other. Turn the piece over. Hold each end on the
line just marked, and mark another line. If the two
lines coincide, the edge is straight (Procedure 11-A).

Straightedges are useful for many purposes. The
framing square, the blade of the combination
square, or the back of a saw could be used as a
straightedge for drawing short, straight lines.

To determine a straight distance over large dis-
tances, a line (or string) and gauge blocks can be

NEL
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FIGURE 11-12  Sliding T-bevel. (Courtesy of
Stanley Tools)

used. This method uses a taut string held away by
offset blocks from the surface of the material being
straightened. Another block of the same thickness as
the offset blocks is then used intermittently to test
the material’s distance from the line (Figure 11-13).
This method is easy and can be very accurate.

Trammel Points. A pair of tools called trammel
points can be used to draw circles or parts of circles,
called arcs (Figure 11-14), that may be too large for a
compass. They can be clamped to a strip of wood any
distance apart according to the desired radius of the
circle to be laid out. One trammel point can be set on
the centre while the other, which may have a pencil
attached, is swung to lay out the circle or arc.

In place of trammel points, the same kinds of lay-
outs can be made by using a thin strip of wood with
a brad or small finish nail through it for a centre
point. Measure from the end of the strip a distance
equal to the desired radius. Drive the brad through
the strip until the point comes through. Set the point
of the brad on the centre, and hold a pencil against

ALL THREE BLOCKS
ARE OF EQUAL
THICKNESS

TEST BLOCK GOES
UNDER LINE, JUST

LINE TOUCHING IT

FIGURE 11-13 Use of a line and gauge blocks is an
effective method to determine a straight line.
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| sTEP 0 LAY STRAIGHTEDGE

ON MARKING SURFACE
ITS EDGE (POSITION 1).

sTEP (1) TURN STRAIGHTEDGE
~ OVER WITHOUT

TURNING END FOR END.
LINE UP EDGE WITH
PENCIL MARK. IF EDGE
COINCIDES WITH LINE
FOR TOTAL LENGTH,

~ EDGE IS STRAIGHT.

PROCEDURE 11-A Checking a Straightedge

AND DRAW LINE ALONG POSITION 2

POSITION 1

PENCIL LINE V/_\

MARKING SURFACE

the end while swinging the strip to form the circle or
arc (Figure 11-15). To keep the pencil from slipping,
a small V can be cut on the end of the strip or a hole
may be drilled near the end to insert the pencil.
Make sure measurements are taken from the bottom
of the V or the centre of the hole.

Levels

In construction, the term level is used to indicate that
which is horizontal, and the term plumb is used to
mean the same as vertical. The term level also refers to
a tool that is used to achieve both level and plumb.

(urpenter’s Levels. The carpenter’s level (Figure
11-16) is used to test both level and plumb surfaces.

FIGURE 11-14 Trammel points are used to lay out
arcs of large diameter.

Accurate use of the level depends on accurate read-
ing. The air bubble in the slightly crowned glass tube
of the level must be exactly centred between the lines
marked on the tube. The tubes of a level are oriented
in two directions for testing level and plumb. The
number of tubes in a level depends on thelevel length
and manufacturer.

Levels are made of wood or metal, usually alu-
minum. They come in various lengths from 12 to
78 inches (305 to 1981 mm). It is wise to use the
longest level practical to improve accuracy.

An important point to remember is that level and

lumb lines, or objects, must also be straight
throughout their length or height. Parts of a struc-
ture may have their end points level or plumb with

TACK STRIP
TO CENTRE

THIN WOOD

DESIRED RADIUS

DRILL SMALL

IN END
OR HOLE

FIGURE 11-15 A thin strip of wood can be used to
lay out circles or arcs.
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TUBE HAS A SLIGHT

AIR CURVATURE — AIR
BUBBLE RISES TO THE

/BUBBLE / TOP OF THE CURVE.
Gl el S
N oo oo )

IN HOT WEATHER, AT MODERATE AT COOLER
ORIFLAYING IN  TEMPERATURES TEMPERATURES
THE SUN, THE THE AIR BUBBLE THE LIQUID IN
LIQUID IN THE SHOULD FIT EX-  THE TUBE CON-
TUBE EXPANDS ACTLY BETWEEN TRACTS MAKING
MAKING THE AIR  THE TWO LINES ~ THE AIR BUBBLE
BUBBLE ON THE TUBE. LARGER.
SMALLER.

REGARDLESS OF CONDITIONS, THE AIR BUBBLE MUST
BE CENTRED BETWEEN THE TWO LINES ON THE TUBE.

FIGURE 11-16 The bubble size of a carpenter’s
level can be affected by temperature.
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each other. If they are not straight in between, how-
ever, they are not level or plumb for their entire
length (Figure 11-17).

To check a level for accuracy, place it on a nearly
level or plumb object that is firm. Note the exact
position of the level on the object. Read the level
carefully and remember where the bubble is located
within the lines on the bubble tube. Rotate the level
along its vertical axis and reposition it in the same
place on the object (Figure 11-18). If the bubble
reads the same as the previous measurement, then
the level is accurate.

Line Levels. The line level (Figure 11-19) consists of
one glass tube encased in a metal sleeve with hooks
on each end. The hooks are attached to a stretched
line, which is then moved up or down until the bub-
ble is centred. However, this is not an accurate
method and gives only approximate levelness. Care
must be taken that the level be attached close to the
centre of the suspended line because the weight of
the level causes the line to sag. If the line level is off
centre to any great degree, the results are faulty.

Plumb Bobs. The plumb bob (Figure 11-20) is accu-
rate and is used frequently for testing and establishing
plumb lines. Suspended from a line, the plumb bob
hangs absolutely vertical. However, it is difficult to
use outside when the wind is blowing because it will

ON
THE
JOB

~ Care

|| must be taken not
el \, to drop the level
231 | because this could
& break the glass or
| | =——OUT OF PLUMB disturb the accuracy
3 of the level.

| <—— BOWED EDGE

|
STRAIGHT /':

EDGE

OUT OF LEVEL OUT OF LEVEL

FIGURE 11-17 To be level or plumb for their entire length,
pieces must be straight from end to end.
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FIGURE 11-18 To check a level for accuracy the
bubble should read exactly the same before and
after rotating it.

FIGURE 11-19 Line level.

move with the wind. Plumb bobs come in several dif-
ferent weights. Heavy plumb bobs stop swinging
more quickly than lighter ones. Some have hollow
centres that are filled with heavy metal to increase the
weight without enlarging the size.

The plumb bob is useful for quick and accurate
plumbing of vertical members of a structure (Fig-
ure 11-21). It can be suspended from a great height
to establish a point that is plumb with another. Its
only limitation is the length of the line.

Chalk Lines

Long straight lines are laid out by using a chalk
line. A line coated with chalk dust is stretched
tightly between two points and snapped against the

surface (Figure 11-22). The chalk dust is dislodged
from the line and remains on the surface.

FIGURE 11-20 Plumb bob.

6" (150 mm)

e

PLUMB LINE

PLUMB BOB
\

F
6" (150 mm) LOOR

FIGURE 11-21 The post is plumb when the distance
between it and the plumb line is the same.

A chalk box or chalk line reel is filled with chalk dust
that comes in a number of colours (Figure 11-23). The
most popular colours are blue, yellow, red, and white.
The dust saturates the line, whichis ona reel inside the
box. The line is ready to be snapped when it is pulled
out of the box. After several snaps, the line will need
more chalk and will have to be reeled in to be recoated
with chalk. Shaking or tapping the box helps recoat the
line.

Chalk Line Techniques. When unwinding and chalk-
ing the line, keep it off the surface until snapped.
Otherwise many lines will be made on the surface,
and this could be confusing. Make sure lines are
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FIGURE 11-22 Snapping a chalk line.

FIGURE 11-23 Chalk line reel.

stretched tight before snapping in order to snap a
straight and true line. Sight long lines by eye for
straightness to make sure there is no sag in the line.
If there is a sag, take it out by supporting the line
near the centre. Press the centre of the line to the
material and snap the line on both sides of the cen-
tre. Keep the line from getting wet. If it does get wet,
leave it outside the box until it dries.

Wing Dividers

Wing dividers can be used as a compass to lay out
circles and arcs and as dividers to space off equal dis-
tances. However, this tool is used mainly for scribing
and is often called a scriber. Scribing is the technique
of laying out stock to fit against an irregular surface
(Figure 11-24). For easier and more accurate scribing,
heat and bend the end of the solid metal leg outward
(Figure 11-25). Pencils are usually used in place of the
interchangeable steel marking leg. Use pencils with
hard lead that keep their points longer.
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FIGURE 11-24 Scribing is laying out a piece to fit
against an irregular surface.

Butt Markers

Butt markers (Figure 11-26) are available in three
sizes. They are often used to mark hinge gains. The
marker is laid on the door edge at the hinge location
and tapped with a hammer to outline the cutout for
the hinge.
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ON THE JOB

" Bend the leg of the dividers as shown for
easier and more accurate scribing.

METAL LEG IS INTERCHANGEABLE WITH PENCIL AND
|S USED TO SCRIBE LINES ON DARK SURFACES.

HEAT AND BEND THE LEG -
OUTWARD FOR EASIER AND
MORE ACCURATE SCRIBING.

DIVIDER LEG BEFORE

POINT DOES
SCRIBING HEATING AND BENDING
SURFACE |NOT RIDE ON

SURFACE. OUTWARD.

NOT RIDING ON SURFACE.

POINT RIDES LEG AFTER BENDING.

ON SURFACE. -

oM SR Aapg, , DONOT TRY TO BEND
SCRIBING | FILETO BHAFE: 7 WITHOUT HEATING.
SURFACE : LEG MAY BREAK.

*s . MORE ROOM
" HERE TO CLEAR
OBSTRUCTIONS.

SCRIBING IS MORE ACCURATE WHEN POINT RIDES ON
SURFACE.

FIGURE 11-25 Adjusting one of the metal legs of a
scriber makes it a more accurate tool.

FIGURE 11-26 Butt hinge markers make mortising
the hinge into a door easier.




