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from the ordinary to the odd—their t:istory, what they
are used fcr how to operate and maintain them




. TFlustrated with more than 1,500 d-l’awings

For every home craftsman, for anyone who simply finds teols fascinating, hereis a
complete guide to choosing, operating, and maintaining virtually every tool avail-
able today for use in and around the home. From the simplest hand tool to the most
sophisticated power equipment, from such everyday implements as screwdrivers
to oddities like the leather spokeshave and the pop riveter, Tools and How to Use
Them describes and illustrates hundreds of tools—and gives tull instructions for
using them scdely and appropriaiely

This pictorial encyclopedia covers thirty-one major categories, ranging from
measuring and marking tools to plumbing tools. With its help, the craftsman can
select exactly the right tool for the job at hand, whether it be woodworking, metal-
working, finishing, gardening, even auto repair. It describes the history and devel-
opment of each type of tool, provides a complete survey of all the varieties of each
type thai are available (including attachments), and tells just how every tool
should be used, adjusted, gnd kept in good working order. Even a novice can
understand and follow the explicit, fully illustrated instructions.

As a reference book, as a bocok to browse in, as an unparalleled celebration
of man's tool-making ingenuity, Tools and How to Use Them is indispensable—and
a pleasure to read and use.
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Foreword

Man’s progress has been largely a matter of inventing new tools
and improving the old ones. Indeed, most of our prehistory is
defined by the matenials used for them-the Stone, Copper,
Bronze and Iron Ages. Recently, in fact during my own lifetime,
this progress, as far as tools are concerned, has bzen explosive;
many if not most of the tools I was using as a carpenter and
joiner fifty or so years ago are now obsclete and only valued

as antiques,

Some of the older basic tools are still, of course, very widely
used; in certain circumstances the old things can still be done
quite adequately in the old way. A modern tool-kit still contains
hammers, axes, chisels, planes and so on, but in many cases the
new powered hand tools do the job quicker with much less effort
and if handled properly, more effectively than the old. Crafts-
ren of an earlier generation sometimes complain that the
introduction of the new tools has resulted in a loss of skill. This
is not the case: new tools need as much skill as old, established
ones; what is different is the kind of skill or skills required.

One of the outstanding merits of Albert Jackson’s and David
Day’s book is that they not only devote a good deal of their text
to describing and illustrating very carefully the proper way to
handle the basictools, but they also treat the new power tools in
an equally detailed and helpful manner, stressing in particular
their proper sharpening and safety precautions, which, as any
craftsman knows from experience, are closely relared.

As a student of the history of tools, | wish a book like this
had been written two or three hundred years ago. At that time
the men who wrote the books neither knew nor cared very much
about the tools used by those who were, to them, the lower
orders. Those who did know and care, the tradesmen them-
selves, could not write the books or in many cases even read
them. When occasionally the scholar did meet the craftsman,
further difficulties arose. In the Middle Ages a craft trade was
often known as a “mystery” and right down to our own times
this attitude of secrecy on the part of the skilled artisan was not
uncommon. A stranger entering the workshop was a signal for
men to put their tools away and when any questions were asked
about them it was not unusual to offer frivolous or totally mis-
leading answers. As a rule, the men of learning were in no
position to disbelieve what they were told and very often the
more unexpected the answer the more impressed they were;
after all, it was coming straight from the horse’s mouth as it were.
There are, in fact, several cases where the exact purpose of some
tools in common use only a few generations ago are not now
known for certain and can only be a matter of more orless
informed argument. There is no risk of this with the tools
dealt with by Jackson and Day in this book. They have studied
them closely with a keen eye for their possibilitiesand
limitations, knowing that the true fascination of tools lies in
using them. ,

To paraphrase Dr]Johnson: there are few ways in whicha
person can be more innocently employed than in making
something useful himself. This book tells you the tools you
should have to do what you want to do and how to use them.
The restis up to you.

W. L. Goodman
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Rules EI:EES?ORCED
The standard Egyptian rule was a cubit
(forearm) long, about 20.7in., divided into
seven palms, each palm subdivided into
four digits (fingers). It was a strip of wood
about 2 x lin. in section with a 45~
chamfer on one edge. The Fomans used
the foot as the unit for practical purposes,
about 11.6in. long, divided into four
palms and then into either three unciae
(inches, originally the width of the
thumb) or four digits. These were marked
on flat strips of wood one or iwo feet long,
the palms being indicated by circles
or crosses. Apparently the Remans guessed
anything smaller than a finger-width.
Medieval rules were graduated wooden
strips. The earliest known tw¢ fold rule is
dated to 1613. The four fold pocket rule
was developed in the late eighteenth
century and the two foot length became
the standard type.

Bonch Rule

Yl N B H B AW

S1ZE: 1 to b ft.
MATERIAL: Hardwood
USE: To measure a workpiece

Bench rules are straight wood-
en rules made in one piece.
They normally have simpie
imperial or metric graduations.
Stand the rule on 1ts edge for
accuracy. Laid flat, its thick-
ness can fead to errors.

Straight Edge

SIZE: 1 to 6ft.

MATERIAL: Steel

USE: To test flatness and help
cut a straight line

The straight edge is a parallel
sided strip of heavy steel,
which is beveled on one edge.
The bevel is used to cut or
scribe against while either edge
can be used to test for flamess.

Check flatess by turning the
edge to various angles. If there
are gaps, the surface is not flat.

8 RULES




Steel Rule

OTHER NAME: Engineer’s
steel rule

SIZE: 6 1o 72in.

MATERIAL.: Steel

USE: To determine the size of a
workpiece

A good quality steel rule is a
very accurate tool for measur-
ing and laying out work. Not
only are the graduations very
precise, but being steel the rule
can be very thin and therefore
reduce errors in marking out
produced by parallax. A steel
rule is essenrial for any kind of
metal work and is also a useful
tood in the woodwork shop.

Srecl rules have metric or
imperial graduations or a com-
binatinn of both, The rules will
usualiy be graduated on two
edges and often on both sides
with increasingly smaller di-
visions of the basic measure. A
combined metric and imperial
rule is the most useful.

The steel rule can also be
used as a straight edge.

Store steel rules carefully. If
the edges and ends are dam-
| aged, there will be inaccu-

racies. Many rules have a hole
in one end so they can be hung
up out of harm’s way.

Measuring diameters

The diameter of round stock
can be measured with a steel
rule. Rest the edge of the rule
on the end of the workpiece
and locate the squared end
against your thumb to line itup
with the circumference of the
workpiece. Swing the rule
backward and forward to ob-
tain the exact diameter.

A  reasonably  accurate
measurement of the bore of a
tube can be made in the same
way. Locate the squared end of
the rule on the inside face of the
tube, Swing the rule backward
and forward to obtain the in-
ternai diameter.

Measure from inside a 90° joint
by butting the squared end of
the rule against the right angle.

Measuring a diameter

Measure round stock (top)
Jrom the outer edge of the piece
and bores from the inside face.

Circumferen ~Rule

SIZE: 3 to 4ft.
MATERIAL: Steel

USE: To calculate the
circurnference of round stock

STANDARD SCALE

I'IIIIII L !!I Iilll!l F}lli]l l]]]T

2
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CIRCUMFERENCE
SCALE

The circumference rule can be
used as a standard steel rule,
but it is also used to auto-
matically calculare the circum-
ference of 2 disk or cylinder.
One edge of the rule has the
standard numerical gradu-
ations, which are used to
measure the diameter of the
workpiece. The corresponding
circumference measurement is
shown on the other edge.

=

Using the rule

Measure the diameter then read
off the circumference measure
on the lower edge. A pipe with
a digmeter of $m. will have a
circumference of 2¢in.

RULES 9




Folding Rule PIVOT

OTHER MAMES: Zig-zag rule,
jointed rule, surveyor’s rods
SIZE: 1 o 6ft.

MATERIAL: Boxwood, alloy
steel, plastic

USE: To determine the size of a
workpiece, Or SUIVey an area

FOUR FOLD

The folding rule can be used in
2 confined space where a long
rule would be inconvenient. It
also overcomes the problem of
carrying a long measuring rod
to the worksite, Both metric
and imperial graduations are
available on folding rules.

A single folding rule is made
from two pieces, which overlap
each other and are iointed at  BRASS RULE
one end to swing apart, thus JOINT
extending the rule. The four
fold rule is the traditional
carpenter’s folding rule. 1t is
made from hardwood and rein-
forced at the ends with brass.

The rule is made from four

strips, hinged in pairs to fold

back on one another. These

hinged sections are jointed at

one end with a brass rule joint,

made by a disk on one end

locating between two disks on SINGLE FOLD
the other with a rivet passing STEEL RULE
thi ough the center of all three.

This allows each section of the

ruze to lay side by side when the

rale is closed.

The other common variety
of folding rule is the zig-zag
rule, which is really an exten-
sion of the single fold prin-
ciple. In this case several sec- PIVOT
tions of the rule are jointed
together. Well-made rules
have a catch which holds each
unfolded section in line with

BRASS
REINFORCING

the next.
A folding rule should be pro- ' S —
tected from damage. Once a i N A A N

joint hinge becomes strained or
loose the rule will be in-
accurate.
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Extension Rule

SIZE: 6 wo B3ft.

MATERIAL. Hardwood

USE: To determine the size of &
workpiece

The extension rule is a zig-zag
rule which inclu.es a brass
slide for making internat
measurements. The slide ex-
tends from the first section of
the rule.

To measure the iniernal
width of a frame, open the
sections of the rule to fit the gap
as closely as possibie. Place one
end of the rule against one side
of the frame and extend the
slide to touch the other side.

The slide can also be used as
a depth gauge.

Mason’s Rule

SIZE: éft.

MATERIAL.: Hardwood, plastic
UISE: To regulate the thickness of
moriar joints berween masonry
units

Mason’s rules are used to check
accurate progress during wail-
building. A wall must be
exactly the same height at both
ends and the brick covr 3
regulated to coriespond with
standard window and door
frames. There are two types of
masen’s rule, the “modular™
rule and the “spacing” rule.
The modular rule determines
how many courses of a modular
brick or block, plus its mortar
joint, will exactly reach a re-
quired height. The spacing
rule gives the spacing of stan-
dard bricks to reach a required
height with equal joints be-
tween. Both rules have stan-
dard numerical graduations on
the reverse.

Improvised masoa’s rule
A home made gauge rod or
story pole can be manufactured
by calculating the number of
courses required, plus the mor-
rar joints, and transferring
these calibrations ontoa length
of softwood. The rod is placed
alongside the wall as the work

progresses to insure the even-|

ness of each course,

Add the measurement shown on
the slide indicaring the distance
berween the frame and the end
of the rule to that shown on the
rule irself.

SPACING
RULE

MODULAR
RULE

BRASS SLIDE

GRADUATIONS

2 FOR BRICK
8o  COURsEs

RULES
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Push-Pull Steel Tape

OTHER NAME: Flexibie rule
SIZE: 3 to 16ft.

MATERIAL: Tape: steel, fiber
plass; Case: steel, plastic

USE: To determine the size of a
workpiece or survey an area

The push-pull steel tape mea-
sure is an extendable steel strip
coiled into a container. The
tape is spring-loaded, so that as
soon as it is released it will
automatically return to the
case. On some cases a lock is
provided 1o hold the tape when
extended. A hook is riveted to
the end of the tape to locate on
the end of the workpiece so that
even a long dimension can be
measured single handed. This
hook is loosely riveted to the
tape and is free to move in and
out for a fixed distance. Whean
hooked over an object, it ex-
tends by its own thickness so
that the measurement can be
accurately taken from ihe end
of the tape itself. Similarly
when taking an internal
measurement the hook retracts
so that the measurement is
taken again from the end of the
tape. Check periodically that
the hook has not become too
loose, or you will get a false
reading. For external measure-
ments, some cases are firted
with a device which indicates
the exact measurement includ-
ing the case.

Tapes are available with
both metric and imperial
graduations ¢r a combination
of both.

12 RULES

TAPE LOCK

|
EXTERNAL INTERNAL
MEASURE MEASURE £

HOOK

Taking an external
measurement

Locate the hook over one end
and pull the case to extend the
tape, keeping it flat on the
work. Read off against the
other edge of the workpiece.

Taking an internal
measurement

With the back of the case
touching one surface, extend the
tape. Read off the measurement
where the tape enters the case

and add 2in. for the case itself.

Measuring a cylinder

i
raEl” LR LA LA]
1

Wrap the tape around the
workprece and align the rwo
meeting edges. Take the 2in,
graduation as your reference
point and read off the measure-
ment alongside it. To calculate
the circumference deduct 2in.




Wind-Up Tape
Measure

SIZE: 33 ta 10011,
MATERIAL.: Tape: steel, linem;
Case: steel, plastie, leather

USE: To determine the size of a
workpiece or survey an area

The wind-up tape measure is
primarily designed for measur-
ing large dimensions, such as
the size of a room.

CASE

WINDING
HANDILE

It is a large circular case, or
sometimes an open frame, con-
taining a long coiled tape mar-
ked with imperial or metric
graduations. The steel tapes
are more accurate than the li-
nen type which tend to stretch
or shrink. A ring is attached to
the end of tape, which can be
hooked over a nail, so that long
dimensions can be taken single
handed. Remember that the
graduations measure from the
ousside of the ring and the nail
should be positioned accord-
ingly. There is also a hook
which hinges out from the ring.
This locates over a convenient
edge and will automatically
align the end of the ring with it.
To retract the tape, hinge the
winding handle to the open
position and ¢rank it ¢clockwise.

Digital Rule

SI1ZE: Capacity: 999ft.
MATERIAL: Various
USE: To determine the size of
the workpiece or survey an area

As the digital rule is run over a
surface, the display will in-
dicate the length. It measures
curved surfaces as easily as flat.
The display is returned to zero
by depressing the reset button.
By fitting an extension arm the
rule can be used to measure
ceilings and the height of walls.
Digital rules are available with
metric and imperial displays.

EXTENSION ARM
TAPE

DIGITAL DISPLAY

RESET
BUTTON

WHEEL

RULES
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Squares and Bevels

Until quite recent times, all woodworkers
made their own squares and similar tools,
using suitable pieces of -hard, well-
seasoned wood. The most commeon types
were large, L-shaped squares for testing
the work and smraller tools for setting-out,
marking miters and so on, the latter
usually having a stop or fence along the
shorter stock.

Tools of this type remained in general
use until about the middle of the
eighteenth century, when the carpenters’
tool makers of London and Sheffield
introduced try squares with steel blades
and ebony or rosewood stocks edged with
brass and fancy inlaid riveting, borrowing
the methods of their colleagues, the
cutlers and pocket-knife makers.

Try Square

SI1ZE: Blade: 6 tc 12in.; Steck.

4 to Bin.

MATERIAL.: Blade: steel;

Stack: cast iron, hardwood, plastic
USE: To mark out or check the

work for square

The try square is used to mark
a line at right angles to an edge
and to check that the corners of
a frame or joint are accurate.
The paraliel sided meral
blade is mounted 4t one end in
the center of a wider stock and
secured by rivets. A superior

BLADE

45" ANGLED 5TOCK

STOCK

try square has an L-shaped
blade which extends down the
length of the stock, which is
riveted on either side. This
type of square is always ac-
curate, whereas the accuracy of
those mounted at the top only

the stack is cut to an angle of
45° for marking a 45° line. The
effective length of the blade can
be extended by resting a steel

can be affected by rivet wear. Testing accuracy Measuring internal angle
The tool forms an accurate  Mark a line at 90° 10 a true Place the heel of the square inio
90° both on the inside and edge. Turn the stock over to see  the angle. The edge of the blade
ourside edges and on some ¥ the blade coincides with the shouid touch the other half of
squares the top inside corner of  line from the other side. the joint along its entire length.

rule against the'edge when the
tool is in position.

You can also usea try square
to check work being planed

square. Before you begin,
plane one face true, mark it as

14 SQUARES AND BEVELS

the “face side”, so that all Checking angles Checking for square
measurements can be taken For 90° hine hold stock against Press stock against face side
from it. Once the edge is estab-  edge and mark along to see if inside edge of blade
lished as true mark it as the blade. For 457 line, align completely touches face being
“face edge”. angled stock agamst edge. planed ar right angles to it.




Carpenter’s Steel
Square

OTHER NAMES: Flat square,
rafter square, framing square,
roofing square :

S1ZE: Blade length: 12 to 24in.;
Tongue length: 8 to 16in.
MATERIAL.: Steel

USE: T'o mark out the work for
squaring and to check the angles
used in the construction of

roof framing

A standard carpenter’s steel
square is marked out in inches
or millimeters and is used to set
out a job on building boards or
to check the squareness of a
large frame. Being made from
one piece of steel, it is ex-
tremely accurate. Standard
metric and imperial numerical
markings run ourward from
the right angle. Many squares
are also marked with various
tables which enable the car-
penter to set out staircases ar
rafters and to calculate areas or,
given the other dimensions, the
hypotenuse of a triangle.

Miter Square

SIZE: Blade length: 8 to 12in.
MATERIAL: Blade: steel;
Stock: hardwood

USE: To mark our both halves of
a miter joint at 45°

A miter square is constructed
like a try square, but the blade
projects from both sides of the
stock to form internal angles of
45° and 135°, A line can be
marked 10 45° 1o a true edge by
pressing the stock against the
edge and aligning the blade
with the mark. In this way two
halves of a miter joint can be
marked out. The miter square
can also be used to check the
accuracy of the angle when the
joint has been cut.

TONGUE

BLADE

HEEL

SQUARES AND BEVELS
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“T” Bevel

OTHER NAME: Sliding bevel
SIZE- Blade length: 73 to 13in,
MATERIAL: Blade: steel;
Siock. hardwood, plastic

USE: To mark out or check
angles on the work

The *“T* bevel has a parailel
sided steel blade, which can be
adjusted 1o form any angle with
the stock. Extending approx-
imately half the length of the
blade iz a slot which enables the
blade 1c be projected or re-
tracted <0 suit the circum-
stances. A locking lever secures
the blade finger tight at any
angle, Other patterns have a
slot head screw, which must be
tightened with a screwdriver.
Set the bevel to the required
angle with the aid of a pro-
tractor. Alternatively, set up
the required angle from a true
edge of a boasd, 1 a bench top
and aiign the bevel to that,

Center Square

£+ HER N YES: Center
Lauing gauge. radial squars
SIZE: For woar': up to 6in.
inn diameter

MATERIAL: Sieel

USE: To mai. the center of
round stock

The cer.ier square is a simple
tool which enables vou 1o rap-
idly and accurately locate the
center of a round metal bar or
turned wooden section. The
tool has a 90° notch cut in one
side, and a blade which bisects
the notch with its straight edge.
The center square is rotated
approximartely one third of the
circumference of the work and
a second mark made, inter-
secting the first. For absolute
accuracy the tool should be
rotated once more and a third
mark made. The center of the
work is indicated by the inter-
section of the lines.

16 SQUARES AND BEVELS

LOCKING LEVER

Setting to a protractor
Slacken the locking lever just
enough to allow the blade to be
moved. Hold the stock agatnst
the base of the protractor, sel
the blade to the requived angle
and tighten the screw.

Using the center square
Push the stock into the notch,
and mark a line across the end
against the edge of the blade.
Repeat if necessary.




Combination
Square

SIZE: Blade length: 12in.; Head
length: 4in,

MATERIAL: Blade: steel; Head.
steel, cast iron

USE: To work as a steel rule, ry
square, mirer square and lavel

The combination sguare is a
steel rule, securely clamped in
a square head. A rounded
groove runs ajiong the center of
one side of the rule. When the
rule slides into the head, the
groove then engages a spring-
loaded pin which is locked in
place by tightening a knurled
nut. The head can be adjusted
o any position on the rule.

The tool can be used as a try
square with a blade length of
up to 10in. while the 45" face
on the head transforms the tool
into a miter square. It ¢an also
be used as a depth gauge to
measure the depth of a mortise
for instance. (The measure-
ment is read where the rule
enters the head.)

The square head is also fitted
vzith a level vial and a remov-
able scriber may be provided
with the square head.

BLADE

NUT

Checking angles

Rest the toof on fis squ
to check a 90° angle and on its
angled face to check 45°.

LEVEL VIAL

Depth of mortise

Slacken the locking nut, rest
the square face flat on the
surface of the rail and push the
rule into the mortise. Tighten
the locking nut, remove the rule
and read the depth.

REMOVABLE

SCRIBER

LOCKING

Checking for level

Check for horizontal by resting
the square face on the surface
and for vertical by holding the
attached rule against the
vertical member.

SQUARES AND BEVELS
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Combination Set

SIZE: Blade length: 12 to 24in,

MATERIAL: Blade: steel;

Heads: steel, cast iron ]
USE: To work as a try square, PROTRACTOR HEAD
miter square, protyactor, center

square, level and rule

Although the combination
square is commonly sold witha
square head only, combination
sets are available which clamp
to the steel rule in the same way
o form a center square or
protractor.

LOCKINGNUT

The tool can also be placed
over a beveled edge to measure
the exact angle,

The center head is slipped
onio the rule and locked inany
position. It can be used to find
the center of a disk of up to
18:n. in diamerter,

The protractor head can be
used to mark off or measure
any angle through 180,

When the protractor head is
fitted with a level vigl it on  Cemterhead
measure the level of any verti-  Use the center head like a

cal or horizontal surface, center square, wedging the
round stock between the jauws

Eﬂgin 'S Tl'y and markang off with the rule.
Square

CENTER
HEAD

LOCKING
wNUT

Protractor

Press the flat face of the
protractor head against a rrue
edge and mark off the angle.

S1ZE: Blade length: 3 t0 42in;

Srock lengih: 23 10 21in.

MATERIAL: Steel

USE: To mark ourt or check metal - [ﬁ{
x4/ 5 iLr

otwy
v

for square

Engineer’s try squares are BLADE
made entirely from metal to
guarantee constant accuracy.
Although larger squares with
long blades are used in
engineering workshops, the
smaller rools with blades up to
6in. in length are more com-
mot in home workshops.

A notch is cut in the stock in
line with the inside edge of the NOTCH
blade for accurate measure-
ment even when there is a burr
on the edge of the wotk.

18 SQUARES AND BEVELS




Engineer’s Sliding
Bevel

S1Z2E:; Blade length: 3n.; Stock
Iength: 3in.

MATERIAL.: Steel

USE: To mark out or check
angles on metal

The engineer’s bevel is a small,
accurately machined tool,
which is used to mark out or
measure various anglés on
metal work, Once the blade has
been adjusted to t e required
angle it is locked in place by a
knurled nut.

Dovetail Marker

OTHER NAME: Doverail
remplate

SIZE: As required

MATERIAL: Hardwood, brass
LU'SE: To mark out dovetail joints

Dovetail markers, which are
used to set out dovetail joints,
are often homemade tools. The
shoulder locates over the end of
the wood and the sides of the
tail are marked against the edge
of the template.

Using the marker
Ise the marker when you have
a series of identical joints 1o cut
10 save repeated setting out.

Glazier's “T” Square

SIZE: 24 to 7T2in.
MATERIAL: Boxwood
USE: To guide a glass curter
square across a sheet of glass

The glazier’s “T” square is in
effect a wooden rule mortised
at 90° into a stock. The stock is
pressed against the edge of a
sheet of glass and 2 glass cutter
is used to score a line against
the rule.

EKNURLED NUT

SQUARES AND BEVELS
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Plumb and Level

Tools used to test for vertical and right angles to a straight edge.
horizontal have always worked on the Levels had been known and used

same principle. The essential features in surveying and navigating instruments
were a heavy bob and line. Egyptian before 1800, but they were adopted by
levels used the bob and line suspended carpenters and others at about that
from the apex of an A-shaped wooden time. They are now also used in plumb
frame. This type was in general use up to rules. ‘The main advantage of an air
the Middle Ages. A later form, common bubble in a curved glass tube is that it is
until the mid nineteenth century, virtually dead still, v_.vhich - :

was a short plumb rule and bob set at a plumb bob never is.

VIAL
Level

OTHER KAMES: Spirit level,
plumb ruile

SIZE: 3 to T8in.

MATERIAL: Aluminum,

POCKET LEVEL

BODY
hardwood, plastic
'SE: Teo determine the accurate _
}é\se? of ;, suerfarcc = REPLACEABLE VIALS

The important part of any level
is the vial. This is a curved or
barreled glass or plastic tube
coniaining a clear liquid which
may be alcohol, oil or chloro-
form. There is a bubble of air
in the liquid which floats to the
highest point of the curve,
where two lines are marked on
the vial. When the level is
“wrue’” the bubble will come to
rest between the two marked
lines. The vial is protected by a
transparent cover and can be
replaced if necessary.

Vials are fitted in levels of
various kinds. The simplestisa
stnall pocket level, which con-
tains one vial. A “line” level is
similar in size, but is fitted with
a hook ar either end 10 locate it Water level
on a raut cord. This insures Make a water level to
that the leveling line is truly  derermine the evenness of tevo
horizontal. Standard levels are  poinzs thar are separated by
parallel top and bottom, rang-  distance or obstruction. Fir
ing in length from approxi- short lenpths of transparent
mately 9in. up to 78in. The plasiic tube ar each end of a
shorter 9in. levels are often hose pipe. Fill the pipe with
taperedat bothends. Theseare water until it appears in the
known as ‘“‘torpedo”, ““canoe™  rubes. The warer will
or “boat-shaped™ levels. The auromarically level irself.
longer the level, the more ac-
curate the reading. Longer lev-
els contain several vials for
measuring horizontally and
vertically. Some are set at 45
for measuring angled surfaces.

Before buymg check that the VERTICAL VIAL
level is true by setting itup ona
surface aiready established as
truly horizontal.

LINE LEVEL

45 VIAL

HORIZONTAL VIAL

FITNGER GRIP
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Chalk Line

QOTHER NAME: Chalk box
SIZE: 1810 100ft.
MATERIAL: Cotton, plastic
USE: To snap a marked line

CASE

A chalk line is used to mark a
straight line on a surface. This
may be a plumbed line on the
wall for hanging wallpaper
vertically, or perhaps a center
line on a ceiling for the appli-
cation of riles.

In the best models, the line is
contained in a case with col-
ored chalk powder (white, red
or blue). As the line is with-
drawn from the casing, a felt
gasket distributes an even
chalk coating. The line has a
hook and ring at one end for
attaching to a nail or catching
between floor boards.

HOOK AND RING

FOLDING REWIND
CRANK

Marking an accurate line

i : ™ Gk
Attach the hook to one end of
the surface and extend the
chalk line to the other. Pull it
taut and flar and “snap”’ the
cenier of the line sharply
against the surface io transfer
the chalk to the surface.

Plumb Bob

OTHER NAME: Plumb line
SIZE: Weight: 150z to 4lbs
MATERIAL.: Bob: brass, plastic,
lead, steel; Line: nylon, silk

USE: To determine a vertical line

REPLACEABLE
POINT

The plumb bob is used to make
sure that a structure such as a
door frame is truly vertical, or
that an object is directly under
a point on a ceiling. This helps
in the siting of a light fixture.

The plumb bob is a pointed
weight attached to a length of
line which is contained in the
bob itself and fastens ina slot in
the cap. If the hardened point
on the bob end becomes bent it
will no longer give a true read-
ing, so must be replaced.

Hold the end of the line at
the required point and allow it
to settle out of its natural
swing. Make sure that it is
hanging free, and mark the
point below the plumb bob or
the edge of the line.
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Mason’s Line and
Pins

OTHER NAME: Bricklaver's
line and pins

SIZE: Length: 30 to 60ft.
MATERIAL: Pins: steel; Line:
cotton, plastic, nylon, hemp
USE: To make sure thar a course
of bricks is straight and true

The line is stretched along a
wall and secured at either end
by flat bladed steel pins.

FLAT BLADE

As you lay the bricks take care
that the line is not being push-
ed out of rrue.

Small flat metal pins known
as trigs are pushed into the
mortar joints to support the
muiddie of a long line and pre-
vent it sagging out of true.

Fix one pin around the corner
of a wall, locaring the flat
section in the nearest vertical
joint. Stretch the line and fix it
to ific other pin.
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Line Block

SIZE: Approximately 4in.
MATERIAL: Block:

wood, plastic; Line: cotton,
plastic, hemp, nylon

USE: To make sure that a course
of bricks is straight and true

NOTCH TO GRIP
BRICK WALL

LINE

This is the same device as the
line and pins but uses plastic or
wooden L-shaped blocks in
place of the pins. The line
passes through a slot in the
biock and is tied off at each end.
As the line is pulled tight the
blocks hotd their position by
friction on the bricks.

Fixing the block
Arrach the block to one corner
of the wall. Pull the line taut
and artach the other block at
the next corner.




Dividers and Calipers

Compasses or dividers and calipers are
frequently shown among the tools of
Roman carpenters, masons, wheelwrights
and shipwrights. They are all “firm joint”
compasses; in some cases one leg appears
to have been slightly longer than the
other, so they may have been used as
gauges, a tool which the Romans do not
seem to have known.

The earliest example of a pair of wing
dividers occurs on Jost Amnmann’s picture
of the Compass-maker’s Shop of 1568.
The modern cooper’s patiern of
spring compasses, made of ash bent n 2
“U” shape, held together and regulated
by a crossbar with a screw of opposite
hand at each end, is illustrated on the
shop sign of John Jennion of London,
dating to about 1730, but may have been
in use both in England and France well
before this. The earliest beam compass,
said to have been six to twelve feet long,
with a fixed point at one end and a single
moving trammel head, is shown in
Roubo’s book.

QOutside Calipers

OTHER NAMES: Bow calipers,
epg calipers

SIZE: Spring joint calipers: ap to THREADED
12in.; Firm joinr calipers to 36in. ROD __
MATERIAL.: Steel g
USE: To transfer
measurements from a rule
to the work or to
match two elements
to fir

Bowlegged outside calipers
which clear the work are used
to take outside measurements.
Two kinds of calipers are avail-
able: firm jointed calipers,
which are free to move bui are
held firmly in any position
by friction between the two

SPRING

FRICTION
JOINT

legs, or spring-jointed calipers
which are controlled by a knur-
led nut.on a threaded rod.
Within limits, it is possible to
take inside measurements with
firm joint calipers.

Inside Calipers

OTHER NAME: Straight
calipers

SIZE: As outside calipers
MATERIAL: Steel

USE: As outside calipers

SPRING

KNURLED NUT

FRICTION JOINT

")

Inside calipers are available in
the same size range as outside
calipers. They have straight
legs, turned out at the top
and are used to take inside
measurements. They are avail-
able with firm or spring joints.
As with outside calipers, it is
possible within limits to mea-
sure externai dimensions with
firm joint inside calipers.

DIVIDERS AND CALIPERS 23




Adjustment

Adjustment is different de-
pending on the type of caliper.
For firm joint calipers close or
open the legs to approximate
the reqnired measurement.

g =

Make fine adjusiments by
either tapping one leg on g hard
surface to close the gap or by
tapping the jointed end of the
tool to open the legs shghtly.

Spring joint calipers are ad-
justed by the knurled aut.
Close the legs against the
spring to take the load off
the nut, which can casily be
adjusted to the approximate
position required. Fine adjust-
ment is made by a slight turn
on the nut.

Practice fine adjustment of
calipers with one hand; rhis
will leave vou a free hand to
steady the work.

Care and maintenance
Unless they are misused, cali-
pers require little attention
other than an occasional oil-
ing of the moving parts. Take
care not to over-oil firm joint
calipers. Avoid using them to
measure moving parts of ma-
chinery, as this can wear down
the points of the tool.
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Setting calipers to a rule
For accuracy when setting any
calipers to a rule, 11 is
important to read off the
measurement at eye level.

To set outside calipers, hook
one leg over the end of the rule
and adjust the other leg 10 the
required measurement.

Setting to the work
Hold one roe of the caliper in
contact with the work and
adjust the other leg until a
slight ““drag” can be felt on the
other toe as you rock it back
and forth. This “feel” can only
be achieved by practice.

The same method 15 used to
measure both inside and outside
dimensions, but in a hole, center
the calipers by rocking them
sideways as well as from front
to back.

To set inside calipers, rest both
the toe of one leg and the end of
the rule on a flat surface and
adfust the other leg as before.

L Transferring caliper

measurements

Place the toes of the tools in
contact, steadying them with a
finger of one hand and adjust
{0 match,




Transfer Calipers

Sometimes it is necessary ei-
ther to open or close the legs of
the calipers to remove them
from the work, thus losing the
measurement, In this case use
transfer calipers which have a
secondary leg locating on a lock
nut situated on one of the pri-
mary legs. Lock the secondary
leg in position and obtain the
required setting. Release the
lock nit and remove the tool.

Replace it in contact with the
work with the secondary leg,
secure the lock nutand read off
the measurement.

A spring joint inside caliper
can be used for this job by
closing the legs by hand, taking
] care not to disturb the adjust-
ing screw nut when removing
the tool from the work.

-] Odd Leg Calipers

OTHER NAMES: jenny
calipers; hermaphrodite calipers
SIZE. Up to 6in.
MATERIAL: Steel

USE: To scribe lines parallel to
an edge

Odd leg calipers can be used to
find the center of round or
square section metal stock.

They have two hinged legs.
One has either a hardened
steel, or a replaceable point,
and the other has a toe which
runs against the edge of the
workpiece.

Be careful not to let the toe
slip otherwise the line will
wander. Some calipers have a
toe which locates over the edge
of the work. This is parti-
cularly useful when marking
sheet metal.

LOCK NUT

SECONDARY
LEG

Odd leg calipers have a
prehensile toe for positive
location on the work edge.

Spring Dividers

OTHER NAMES: Spring
compass, bow compass

SIZE: Up to 12in. measured from
center of roller to the poinrt of

the leg

MATERIAL: Ste~l

USE: To scribe arcs and circles
on metal, or to “step off”’
divisions on a line

Spring dividers are similar to
spring calipers, except they
have a small knurled spigot to
facilitate the scribing of circles.
Adjustment is made by means
of a knurled nut on a threaded
rod. Dividers normally have
two identical flat legs with har-
dened points. They are some-
times fitted with removable
points which can be adjusted
for equal length and be re-

placed when worn.
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Wing Compass

OTHER NAME: Wing dividers
SIZE: Up 1o 18in.
MATERIAL: Steel

USE: To scribe arcs and circles
on metal or 1o “step off”’
divisions on a line

Wing compasses have solid,
square section legs for ap-
proximately half their length.
Hinged at the joint they are
adjusted by means of a curved
wing attached to one leg and
passing through a slot in the
other. The legs are locked in
position by means of a knurled
screw bearing on this wing. On
some patterns, fine adjustment
is provided by means of a knur-
led nut which operates on a
screw thread attached to the
end of the wing. The leg is
moved by the operation of a flat
spring rivered
10 it.

Measure increments along a
line by rwisting the knurled

Jfrom one point to another.
Take care to keep the leg in

to avoid shipping.

-

Stepping off measurements

spigot between thumb and fore-
finger, “walking” the dividers

contact with the work upright

FINE ADJUSTMENT NUT

Setting or reading off a rule
Place the points of dividers in
the incised divisions of a metal
rule when reading off a

\ measurement.

Scribing arcs and circles
To scribe metal, mark the
center point with a punch to
hold the point. If the finish is
important, first patch the center
with masking tape. Lean the
tool in the direction of
movement and scribe the circle
or arc by revolving the spigot
between thumb and forefinger.

Beam: aluminum or wood

! \\ :
ke - —e Coa
\ J
. s
S CLAMP SCREWS
Beam Compass
FINE

OTHER NAME: Trammel ADJUSTMENT SLIDE
S1ZE: Measuring capacity: 4 1o 6ft.
MATERIAL: Heads: steel; BEAM

USE: To scribe large arcs and circles

A beam compass consists of a
long metal or wooden bar
which carries trammel heads.
These heads slide along the bar
and can be fixed in position by

26 DIVIDERS AND CALIPERS

wedges or screws. They have
hardened steel points with
which to scribe large arcs and
circles. One point can be re-
placed by a pencil.




Slide Caliper

OTHER NAME: Caliper rule
SIZE: To measure up to 33in.
MATERIAL: Steel
USE: To measure internal and
external dimensions

One jaw of the slide caliper is
fixed to the main part of the ’//:/
tool. The other jaw is partofa s
slide, which moves in or out :
until both jaws come into con-
tact with the work. The slide is

‘i]‘f] T

]
fixed with 2 knurled clamp nut > SLIDE
and has imperial or metric
graduations. —
= LINE FOR INTERNAL

DIMENSIONS

i :lml

Outside dimensions
Locate the inside edges of both
jaws on the work and read off
the scale against the edge of the
fixed jaw.

TP

!_'-?I’“]

Inside dimensions
Locazte the tips of the jaws on
both sides of the work and read <
off against the special line ol
marked on the body of the tool ==
against the scale.
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Vernier Caliper

SIZE: Megsuring capacity: 6 to
72in.; 150 ro 1,800mm
MATERIAL: Steel

USE: To obtain very fin:
measurements

EXTERNAL

JAWS

SLIDING JAW

METRIC VERNIER SCALE

CLAMPING SCREW

FINE ADJUSTING NUT

MAIN SCALE

The Vernier caliper, named
after its inventor, is a develop-
ment of the slide caliper, but
is gradvuated to make finer
readings. It is capable of meas-
uring internal and external di-
mensions and can also be used
as a depth gaunge. Vernier ca-
lipers are available with im-
perial and metric graduations.

28 DIVIDERS AND CALIPERS

INTERNAL
JAWS

SLIDING
JAW

Reading a Vernier caliper
Imperial

1.123um.

The matn scale is graduated

in inches which are subdivided
into 0.1n., which in turn

are subdivided 1nto _
0.023in. The Vernier scale
runs beneath it. Each Vernier
graduation represents (.001in.
Read off the measurement in
the main scale indicated by the
zero mark on the Vernter scale.

00

L;

4
050
011
T.4611n.
When the zero mark does not
coincide with a line on the main
scale, note which line on the
Vernter scale does. Add
whatever line s indicated on

" the Vernter scale to the total

for an accurate reading.
Metric

33.00
0.75
0.08

38.83mm

The metric main scale is
graduated in Imm and sub-
divided into 0.25mm. Each
metric Vernier section
represents 0.01mm. Read off as
for imperial. When the Vernier
zero line does not cotncide

with a main scale line, find a
line that does and add the
Vernier measure to the toral.




Micrometer Caliper

SIZE: Range: 0 to  to 6 to 12in;
0 10 13 to 150 to 300mux; specials
up to 24in., or 600mm
MATERIAL.: Steel

USE: To obtain very fine
measurements

Micrometers are designed to
produce the extremely fine
measurements required in
engineering, 5o that parts of a
machine will meet with the
minimum tolerance.

There are micrometers for
measuring depth, across screw
threads, inside dimensions
and, most commonly, outside
dimensions. The size range va-
rigs, but the most popular
micrometer measures ourside
dimensions of 0 to lin.
(25mm).

The micromerer has a U-
shaped frame with an anvii on
one side and an adjustable
spindle extending from the
other. The knurled thimble ad-
justs the spindle to the re-
quired setting, which is then
fixed by the lock nut. A ratchet
stop is sometimes fitted to the
end of the spindle. If the rat-
chet is used to adjust the spin-
dle it will click or slip when
the aavil and spindle contact
with the work.

The latest development in
micrometers is expensive, but
extremely easy to use. When
the spindle and anvil come in
contact with the workpiece, the
measurement can be read di-
rectly from a digital display. It
is very accurate and does not
involve the computations need-
ed by a standard micrometer.

RATCHET STOP

THIMELE

ANVIL

RECHARGEABLE FOWER PACK

Reading a micrometer
Micromerers are marked in im-
perial or metric graduations.

Imperial

0.20

ﬁ“'_‘——
et
0.250%

The sleeve scale on an imperial
micrometer has major drvisions

.representing 0.1in., subdrvided

into four equal parrs, each
representing 0.025m. When the
anvil and spindle are in contact
with the work, read off the
meastrement on the sleeve
agamnst the edge of the thimble.

= 0.30
- 0.025
0 1 2 af— 0.015
et 15 0340m.
I -
—_—E= "
If the thimble edge falls

between graduations on the
sleeve scale, use the thimble
scale. This is graduated in
0.001in, and 1s numbered every
0.005in. Read off these
measurements against the center
line of the sleeve scale and add
them to the sleeve scale reading.

| I
- —— 0.075
e 0.012
] B G
. A 1n.

Some micrometers have a
Vernier scale marked along the
sleeve. This is graduated in
0.0001mm. If the center line on
ke sleeve falls between two
graduations on the thimble
scale, read off the Vernier scale
to see which graduation
coincides with the line on the
thimble scale and add the
Vernier reading to the total.

Metric

The sleeve scale on the metric
micrometer is graduated in
Imm above the line and
subdivided into 0.5mm below
the line. The thimble scale is
graduated in 0.01mm. Read off
and calculate the rotal
measurement as for imperial.
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Handling the micrometer

Held a small nucromerer
conventenily in one hand by
resting the frame in the palm of
the hand and supporiing it with
the ring finger. This leaves the
other fingers and thumb free 1o
adjust the tool.

Alternarively hold the frame
berween the fingers of one hand
and adjust the micrometer with
the other.

Keep the micrometer free
from dust and grease and srore
ir carefully when not in use.
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Depth Gauge

SIZE: To measure up to 15in. or
375mm

MATERIAL: Steel

USE: To measure the depth of
holes and mortizes

A depth gauge is a graduated
rule with a sliding head which
has a machined flat base.

The flat base is placed on the
surface of the workpiece, the
rule adjusted to touch the boi-
torn of the recess, and locked
by a clamping screw. Remove
the gauge and read off the
measuremnent from the rule.

CLAMPING NUT

3=
E GRADUATED
e RULE
E
':._q.:
s ‘? £\
ks )
r'. Pf"
— SLIDING HEAD

Measuring at an angle
You can use the depth gauge to
geasure the sloping side of a
tapered hole.




Wire Gauge

SIZE: To measure imperial
standard: 1 to 36in.; Metric: 0.2
to 10mm

MATERIAL: Steel

USE: To measure the gauge of
wire and thickness of sheet meral

The wire gauge is a template
which is used to measure the
gauge or thickness of sheet
metal or wire. Around rthe edge
are graduated, numbered slots
which fit wire or sheet metal.
The metal or wire is tried in the
various slots until it just fits
without being forced.

Fecler Gauge

OTHER NAME: Thickness
gauge

SIZE: To measure 1} to 25in. in
0.O01in.; 3 to 100mm in 0.001mm
MATERIAL: Steel

USE: To measure very fine gaps

A feeler gauge has a number of
thin metal blades of various
thicknesses that fan out from a
steel case, which protects them
from damage when not in use.
Each blade is marked with its
thickness. The blades are used
to measure small gaps, such as
between a shaft and its bearing
or between electrical contacts.

Screw Pitch Gauge

SIZE: To fit a range of threads
MATERIAL: Steel

USE: To measure the pitch of a
machined thread

Like the feeler gauge, the screw
pitch gauge consists of a series
of metal blades in a metal case.
The edge of each blade is not-
ched to match the shape and
spacing of a range of threads cut
in bolts or holes.

Measuring a screw thread
Hold the edge of the norched
blade against the screw thread
to see if it fits snugly.

THICKNESS
OF METAL

BLADES / 7ﬂ

BLADES

BLADES

METAL CASE
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Marking Gauge

SIZE: 6% to 9iin.
MATERIAL: Hardwood, steel
USE: To mark a line parallel to
an edge

WOODEN BEAM

THUMB SCREW

BEAM

THUMB SCREW

A marking gauge is a beamn of
bhardwood or steel upon which
slides a stock, that acts as a
fence to guide a pointed pin a
set distance from the edge of a
workpiece. The steel pin is
permanently fixed near one
end of the beam and projects
approximately {in. from the
underside. The stock is fixed in
the regquired position by a
thumb screw on one side. The
guide face of the stock can be
reinforced with brass facing
strips let in flush with the sur-
face. Sometimes the beam is
graduated for setting the stock
the required distance from the
pin. If it is not, simply use a
steel rule.
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GUIDE FENCE

BRASS FACING
STRiP

STEEL
PN

STEEL PIN

Using a marking gauge

“Press the siock against the edge

of the workpiece with the beara
resting on the surface. Rock the
tool toward you unril the pin
touches the work at an angle,
then push it away from you.




Finding center of rail
When setting out a dowel joint
you need to mark the center of
the rail. Set the pin as near as
possible to the center line and
prick a hole in the work. Turn
the work around and make a
second mark alongside the
other. If they do not corres-
pond exactly make slight ad-
justments by tapping the end
of the beam on the bench. Tap-
ping the end nearest the pin
will shorten the gap between
the stock and pin; tapping the
other end increases the gap.
Adjust the pin until the two
marks meet from both sides of
the work.

:

&l

If the marks fall short of the
line, lengthen the gap berween
the stock and the pm.

e
| |

|
If the marks overshoor the line,
shorten the gap berween the
stock and the pin.

{ [
When the two marks
correspond exactly on the center
lne, the gauge is set correctly.

Cutting Gauge

SIZE: 9iin.

MATERIAL: Hardwood
USE: To mark a line parallel to
an edge across the grain of
lumber

The cutting gauge is construc-
ted and operated in exactly the
same way as the marking
gauge, but instead of the point-
ed pin it has a flar blade se-
cured with a small wedge. This
is designed to cur across the
grain of lumber to mark a line
where a standard marking

gauge would tend to tear the
grain. The blade must be per-
iodically removed and honed to
a sharp edge.

Cutting wood veneer

To cut parallel strips of veneer
shoot the edges square on a
shooting board and align the
edges with a straight edged

FLAT BLADE

Marking across the grain
Use the curting gauge as you
would a marking gauge to mark

across wood grain.

board. Hold the veneers down
firmly with a batten and run
the cutting gauge against the
edge of the board.
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KNURLED
LOCKING SCREW

Mortise Gauge

SIZE: 93in.

MATERIAL: Hardwood

USE: To mark two parallel sides

of 2 moruise and tenon

STOCK

MOVABLEPIN

FIXED PIN

M .
BEA PULL SLIDE

The mortise gauge, like the
marking gauge, has a beam and
an adjustable stock. However,
it has rwo pins 10 mark both
sides of a mortise simul-
taneocusly. One pin is fixed and
the other is attached to an
adjustable slide. On some tools
this is a simple puil slide, on
others it may be adjusted by a
thumb screw mounted at the
end of the beam. Most mortise
gauges have another pin moun-
ted on the underside of the
beam so that they can be used
as a standard marking gauge.

MORTISE
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THUMB SCREW

ADJUSTABLE SLIDE

BRASS FACING
STRIP

TENON




Marking out a mortise
and tenon

1. Mark one shoulder of the
mortise with & try square.
Position the side of the rail
against this line and mark the
moriise width against the other.

2. Square across with a iry
square. Set the pins and the
gauge to correspond with the
widrh of the chisel blade.

3. Adjust the stock 1o posizion
the pins to make the mortise in
the center of the rail. Fix the
stock with the knurled screw.
Mark the mortise berween the
two shoulder Iines.

4. Mark the shoulder line for
the tenon then use the gauge, set
as for the mortise, to mark out
the tenon on boih sides and
across the end grain.

Leather Creaser

OTHER NAME: Leather crease
SIZE. Sin.

MATERIAL: Handle:
hardwood; Blade: steel

USE: To mark a line on leather

DOUBLE
CREASER

A leather crease has a blade
witha blunt edge which is used
to mark a dark line on leather as
a decorative motif. The creaser
is often used cold, but if heated
produces a darker line.

A rool with a simple blade is
known as a “‘single creaser’
while, a “double creaser™ has
two parallel edges.,

Using a screw creaser
To mark a parallel line use a
screw creaser which has two
blades linked by a thumb screw.
One blade runs agamst the edge
of the workpiece to guide the
progress of the other,
CX
THUMB
SCREW

HANDLE

FERRULE

SINGLE CREASER

ADJUSTABLE BLADES
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Scriber

OTHER NAME: Scratch awi
SIZE: 33 to T}in.
MATERIAL: Sieel

USE: To scribe a line when
marking out metal

The scriber is a sharpened stee!
tool used for scratching mark-
ing lines on metal. The sim-
plest scriber has a single point
and a knurled shaft for a
positive grip. More elaborate
scribers are double ended, with
fixed or detachable points, or
they may be like mechanical
pencils, with detachable tung-
sten carbide points, stored con-
veniently in the body of the
rool. Double ended scribers
sometimes have a knife edge ar

one end for marking wood
as well as a pointed end
for metal.

TUNGSTEN
CARBIDE TiP

¢ AT .
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KNURLED SHAFT

POCKET SCRIBER

" MARKING

" DOUBLE ENDED
SCRIBER

SINGLE POINT
SCRIBER

ENIFE EDGE

KNIFE/SCRIBER

Using a scriber

Mark each end of a line to be
scribed on metal and join them
by a steel rule. Make sure that
the actual point of the scriber
runs against the rule. Use an
engineer’s try square to mark a
line square to an edge. Position
the scriber on the mark and
carefully butt the square up
against it. Holding the ty
square firmly with one hand,
pull the scriber toward you.

To mark a line parallel to a
surface, improvise a surface
gauge on a flat surface suchasa
sheet of glass or particle board.
Pile up blocks of wood or metal
to position the scriber at the
required height when it is laid
flat on top. Small adjustmernts
can be made by adding strips of
cardboard or sheet metal.
Place the workpiece on the
surface aligning the mark with
the point on the scriber. Hold
the scriber firmly in place with
one hand and retate the object
against the point to mark a line.




Glass Cutter

SIZE: Various

MATERIAL.: Cutter: steel,
diamond; Holder : zinc, glass
fiber, hardwood

USE: To scribe glass for cutting

A plass curter is a hardened
steel wheel or a chip of in-
dustrial diamend mounted ina
holder. Better quality tools
have replaceable wheels. It is
used to score a line across a
sheer of glass; bending o.
shocking the glass on this line
encourages it to split along ir.

Before you begin to cut
glass, lay a blanket or a sheet on
particle board to make a cut-
ting table. Clean all grease
from the surface of the glass
with pamt thinner — greasy
glass will not cut evenly — and
labricate the cutting wheel
with oil.

WHEEL

NOTCHES

“Nibbling” pieces of glass

A
Nibble off small pieces of glass
back to the scored line with the
notches on the cutter.

Cutting glass

Hold the cutter berween fore-
finger and muiddle finger and
support it with the thumb. Nick
the glass at the edge to mark
the line and align a glazier’s
T square or wooden straight
edge. Place the cutter in
position and burt the rule
against 1t. Holding the cutter at
an angle 1o the glass score
across the glass. ( A sharp
curter wili make a grinding
nowse.) Make sure the cutter
runs from the far edge, but
lessen pressure as it runs off the
near end to avord chipping.

Tap the underside of the line
with the back of the cutter. Lay
the glass on strips of wood
alipned with the scored line and
press dowm firmly on each side
of the line to split the glass.

Thin strips can be removed
from a sheet by holding each
end of the line with gloved
hands and snapping along the
Iine. Where necessary finish the
sharp edges with an otlstone.
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Circle Glass Cutter

SIZE: To cut circles up to

10in, diameter

MATERIAL: Shaft/base: brass;
Cutrer: steel

USE: To scribe a circle on glass

RETAINING SCREW

CUTTING WHEEL

The cutting head of the circle
glass cutter can be screwed on
at right angles to the axis of the
shaft for cutting circles, or in
line for curting straight lines.
The shaft runs in a swivel base
which is held on the glass by a
rubber suction pad. A knurled
clamp screw locks the shaft in
position. Notches on the shaft
can be used to nibble the glass,

CLAMP
SCREW
SUCTION PAD
SWIVEL BASE
SPARE CUTTING
WHEELS
SCREW DRIVER FOR
RETAINING SCREW

NOTCHES FOR NIBBLING
GLASS
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CUTTING HEAD

Cutting a round hole

1. Stick the base in the center
of the intended circle and with
the cutter lubricated with oil
revolve the cutting head to
scribe the civcle in the glass.

2. Remove the base, reposition
the cutiing head and scribe
lines approximately {in. apart
across the civcle. Tap the back
of the glass behind the cut until
a crack starts all around.

3. Lay the sheet on a flat table,
scribed surface down, and tap
the center of the circle uniil it
breaks. With the notches in the
cutter shaft break a channel
across the circle and then take
out the rest of the glass.

oy

Cutting a disk

Scribe the circle as above and
tap the back of the glass to
generate a crack all around. If
necessary, scribe tangential cuts
on the face of the glass and
remove the waste.




Tile Cutter

SIZE: Various
MATERIAL: Steel
USE: To scribe riles for curting

TUNGSTEN
CARBIDE TIFP

PLASTIC CAP

The simplest tile cutter is a
square sectioned stee] shaft
with a pointed tungsten car-
bide tip. It is used to score a
line on the glazed surface of a
ceramic wall tile prior to snap-
ping it off.

Cutting tiles

P

1. Where a gap occurs ar the
end of a run of 1iles, set another
tile agamst the wall and mark
the reverse allowing for the
joint between.

2 bcore across the glazed

surface with the tile cutter
against a steel rule. Run the
scribed line across both edges,

3. Place the tile, glazed side
ip, on matchsticrs aligned with
the scored line. Press on each
side of the line to snap along rr.

“Plier” cutters

Plier cutters have jaws with
angled faces which press evenly
on both sides aof the line ro make

a crack.

Cutting thin strips
To insure a clean line, plane a
shallow angle on a softwood
block. Resr the underside of the
scored line on the marked line
on the block and stand on the
tile, using a cloth or cork tile to
spread the weight.

Nibbling edges
Nibble a very narrow strip off a
tile with a pair of pincers.

Making indents
To cur an indent from the edge
of a itle score with the cutter
and snip away the waste with a
pair of pincers,

Cutting jig

The jig is graduated ro posttion
the required cut line below the
slot in the adjustable hinged
arm, Holding the tile down
with the arm, score the glazed
surface by running the cutter
along the slor. Press on the arm
to snap the tile along the line,
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Punches

Punching tools are made in various
weights and patterns and are designed to
do any kind of piercing or penetrating
work, varying from punching location
marks for nails or calipers to making holes
in sheet metal. Most punches are held in
one hand (the shaft is usually knurled to
prevent it slipping) and driven, but there
are automatic punches and one that can
be used by hand only. The anvil or
striking part of the standard punch is
shaped to be driven either with a mallet
{for woodwork) or a hammer (for
metalwork). Anvils that are damaged must
be reground to their original shape for
efficient usage. When using the heavier
punches, back up the work with lead cake
or blocks of end grain wood. Lever and
revolving punches, which are mostly used
for leatherwork, incorporate their owh
back-up.

Nail Set

OTHER NAME: Nail punch
S1ZE: Lengtk: 4in.; Point
digmeter ; 45 10 Sin.
MATERIAL: Steel

USE: To drive the heads of nails
below the surface of wood

ENURLED
SHAFT

When a nail is driven flush with
the surface of wood, the last
few hammer blows often dent
or bruise the wood around the
nail itself. To avoid this, drive
the nail to within &in. of the
surface and then “sink™ it be-
low the surface with a nail set.
The nail set has a knurled shaft
to provide a better grip and a’
long tapered point, the actual
tip of whiuch is ground square,
or in some cases slightly con-
cave, 1o help grip the head of
the nail. The up of the set
should match che size of the
nail head. Alarger tip will lcave
an unnecessarily ugly hole.

Hold the nail set between
fingers and thumb, guiding the
tip of the punch on to the head
of the nail with the tip of the
third finger. Strike the set with
a hammer, using short sharp
blows, until the head of the nail
is about in. below the surface
of the wood. Fill holes with
putty or wood filler before
finishing the surface.

SQUARE GROUND TIP

Holding the nail set

The set is held perpendicular to
the wood between fingers and
thumb of one hand.
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Catapunch

S1ZE: 4in.

MATERIAL: Steel

USE: To mark centers on metal
or wood without the use of a
hammer

SPRING

The catapunch can be used to
mark centers on metal or screw
positions on wood. It consists
of a pointed head mounted ona
coiled spring shaft.

Using the catapunch

Hold the pointed end of the tool
against the work with one
hand. Extend and release the
spring to mark the surface.




Prick Punch

OTHER NAME: Dot punch
SIZE: Lengith: 4 to 3in.; Point
drameter ! &in.

MATERIAL: Steel

USE: To clarify marked out
metal work, identify intersections,
and mark hole centers prior to
center punching

The prick punch is similar to
the nail set, but it has a sharp
conical point with an included
angle of 30°. It is used for the
final marking out of the cutting
lines on metal work. It does
this by accentuating the lines
with a series of small punched
indentations. It can aiso ac-
curately mark our 2 hole center
before the mark is enlarged
with a center punch prior
drilling. Moreover, the punch
mark made by a prick punch is
ideal for setting the point of a
pair of dividers.

Using the punch

Hold the punch as you would a
nail set and position the point
on the mark. Lean the punch
away from you to sec¢ the point
clearly. When accurately cen-
tered stand the tool upright
and strike the anvil end lightly
with a hammer.

Center Punch

S1ZE: Length: 4 to Tin.; Pant
diamerer: § to 4in.

MATERIAL: Steel

USE: To mark hole centers or
enlarge the prick punch marks to
guide the roint of a drill

The center punch is exactly the
same as a prick punch except
that it has a blunter point,
ground to an included angle of
between 60 and 90", It may
have a round or square sec-
tioned anvil.

Use the center punch in the
same way as the prick punch.

ANGLED POINT

-

Correcting the center
point

If your first artempt ar making
the mark does not exactly
correspond with the
intersection, angle the punch
toward the center and strike
again: this will move the punch
mark o the exact center. Even
up the punch mark by holding
the tool perpendicular and
striking it again.

SHARP ANGLED POINT

SQUARE SECTION ANVIL

KENURLED
SHAFT
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Automatic Center Punch

SIZE: Length: 4% 10 6in.;
Pressure: 5 ta 50ib
MATERIAL: Various

USE: To mark cenrters on metal
without using a hammer

The automatic center punch SPRING LOADED
does exactly the same job as the SHAFT

normal center punch, but
works in a different way. The
point is pesitioned on the re-
quired intersection and the tool
pushed down. This automati-
cally releases a striking block
which punches the point into
the meral. On some models the
force can be adjusted. The
poines are interchangeable.

FORCE ADJUSTING
HEAD

INTERCHANGEABLE

Starting Punch POINT

OTHER NAMES: Drift punch,
drive punch, motor and

reaper punch

SI1ZE: Length: 6 to 8in.; Point
diennerer : 44 1o Hn.,
MATERIAL.: Steel

USE: To start the removal of 2
pin from an assembly

The starting punch has a
strong tapered point capable of
resisting the force applied to it
in order to free a pin from its
housing. The end of the point
should be just smaller than the
diameter of the pin. Set the
point on the pin and strike the
anvil’” with the hammer.
Drive the freed pin from its
housing with a pin punch.

Sheet Metal Punch

OTHER NAMES: Stop punch,
serew nail punch, corrugated
iron punch

SI1ZE: Lenpth: Tin.; Diaineter: wo
suit fastening

MATERIAL: Sreel

USE: To punch holes through
sheet metal to take fastenings

TAPERED POINT

These punches produce the
appropriate holes required by
various fastenings such as self-
tapping screws and screw nails.
They are quicker to use than a

deill. Some have a straight Making holes in sheet
cylindrical point matched in metal

size to the fastening and a TAPERING POINT You can use a drill to make the
shoulder, which stops against holes (lefr) but a sheer metal
the metal. Other punches taper punch produces a stronger

to a sharp point and must be fixing which gives the screw
struck to produce the hole. thread wmore purchase.
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Pin Punch

SIZE: Length: 4 to 6in.; Point
digmeter: {y 10 gin.
MATERIAL: Steel

USE: To drive out a pin from an
assembly

The pin punch has a straight
cylindrical shaft with a square
end. Match the punch as near
as possible to the size of the pin
to be removed. If the pin is
tapered, check which is the
smallest end and choose a pin
punch to match it. Toremovea
' pin, center the punch on itand STRAIGHT CYLINDRICAL
tap the end with a hammer. Do SHAFT
not apply too much force until
the pin has begun to move. If
the pin has frozen in the hous-
ing do nor attempt to free it
with a pin puncli, but go back
to a starting punch.

TAPERING SHAFT TO

Tt FIT VARIOUS HOLE
Lining Up Bar % FET VARIGUS i

OTHER NAME: Aligning punch
SI1ZE: Length: 12in.; Point
diameter: Lin.

MATERIAL.: Steel

USE: To line up holes to ke a
fastening

The lining up bar is not a
punch in the normal sense. Its
long tapered point is inserted
in the holes which need to be
lined up to take a pin or bolt.

Tinmen’s Hollow
Punch

SIZE: Hole diameter: & to lin.
MATERIAL: Steel

USE: To punch holes through CUTTING EDGE
thin shret metal

The hollow punch has a solid
metal shank terminating in a
sharpened, hollowed end. Back
up the work, mark the center of
the hole with a prick punch and
use dividers to scribe the dia-
meter 1o be punched. Center
the hollow punch on this mark
and lightly tap the end with a
heavy hammer. Adjust the pos-
ition of the tool if necessary and _
strike it again with a heavier hollow punch

blow to cut through the metal.  Strike the end with a heavy se a thick mererial such as
Correct any distortion with a  hawimer. Thicker materials lead cake or an end grain wood
hammer rather than a mallet. may need more than one blow. black to prevent distortion.
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Solid Punch

SIZE: Lengih: 6 10 631n.; Porm
diameier: £ to Lin.
MATERIAL: Stee!l

USE: To punch smail holes in
thin gauge sheet metal

A solid punch makes it easy to
punch a hole in thin sheet
metal up to in. diameter. You
could use a drill, bur this is
more difficult: the end of the
drill has to be ground 1o a
shallow point to avoid heavy
burring on the underside of the
metal and o reduce the risk of
snatching.

The work must be backed up
by material thick enough to
prevent tos much distortion of
the metal sheet when curiing.
A professional metal workshop
might use a lead cake, but an
amareur would be better ad-
vised to use the end grain of a
bleck of lumber.

Using the punch

Mark the center of the hole
with a prick punch, place the
solid punch over the mark and
tap it lightly with a heavy ham-
mer. Check that the resulting
mark is centered over the prick
punch mark, replace the punch
and strike a heavy blow to cut
through the metal. There will
be a slight conical depression
around the hole, which could
be useful if a countersuak head
screw is to be inserted. Other-
wise, flatten the depression
with a mallet.

Lever Punch

OTHER NAME: Punch pliec
SIZE: Hole diameter: For wmeral:
& to &in.; For leather - & 10 &in.
MATERIAL: Various

USE: To punch small round
heoles in sheet meral or leather

Lever punches incorporaie an
interchangeable punch and a
matching die or “‘anvil”. The
die backs up the material, pre-
vents distortion and leaves a
clean hole. This type of punch
can only be used near the edge
of the material because of the

Incorrect backing

Da not use side grain lumber to
back up sheet meral as it
distorts too eastly.

Turn the sheer over and flatten
the bulge with a mallet or
hanomer, using a block of wood
to protect the sork.

depth of the throat. The tool is
operated by squeezing the THROAT
handles together.

ANVIL
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Crew Punch

OTHER NAME: Oblong punch
SIZE: Slot length: 1 to 1}in.
MATERIAL: Sieel

USE: To cut buckle slots in belts
Or straps

Crew punches are hollow
punches which cut slots with
rounded ends instead of round
holes. The slots are made to
accommodate buckle pins on
belts or straps.

Wad Punch

QOTHER NAME: Arch punch
SIZE: Diameter: § o 3in.
MATERIAL: Steel

USE: To punch large round holes
in leather

The smaller wad punches can
be used to cut holes in belts or
straps burt the larger ones may
be used to cut disks of leather
from the hide &s well as larger
holes. The name may derive
from the fact that they were
used to cut the “wad” or soft
washer which is packed inro
guns along with the charge to
make a gas-tight seal. Even
today they are often included
in the tool kit supplied for
mugzzle-loading sporting guns.

Saddler’s Hollow
Punch

OTHER NAME: Belt punch
SIZE: Hole diamerer: up 10 lin.
{numbers 0 10 22)
MATERIAL.: Steel

USE: To punch reund holes

in learher

The saddler’s punch is used to
punch holes in belts or straps.
The punches are designated by
numbers which refer to the
diameter of the hole produced.
Number 6 for example will
punch a hele of fin. while
number 22 will be 1in.

WASTE 3LOT

Where a strap is fitted wirth a
buckle the slor allowws the pin ro

CUTTING EDGE move freely for ecasy adjustment.

WASTE CLEARANCE HOLE

CUTTING EDGE

WASTE SLOT

CETTINGF GE

Using the punch

Position the punch on the work
and strike the end with a mallet
to cut the required hole.
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Revolving Head REVOLVING HEAD
Punch

OTHER NAME: Six way
punch pliers

S1ZE: Length: 8 and %in.; Hole
diamerer: § 10 fin.
MATERIAL: Various

USE: To punch smali round
holes in leather or other soft
materials

The revolving head punch
pliers incorporate the punches
used in the standard lever
punch. One of six sizes can be
sefected by revolving the head
to line up with a soft meral
anvil on the lower jaw.

Wheel Pricker

OTHER NAME: Stitch
marking wheel

S1ZE: Measured in points per in.
MATERTAL: Wheel: swainless
steel; Handle: hardwood

USE: To mark cut a row of
stirching

FERRULE

Anevenly spaced row of stitch-
ing, although not essential for
strength, makes leather work
more attractive. Run the wheel
pricker along a predetermined
line to insure this even spacing.
Then use an awl to pierce the
marked holes in the leather.

REVOLVING

Pricking Iron
SIZE: Measured in 1eeth per in.
MATERIAL: Steel

USE: To mark out a row of
stitching

The evenly spaced teeth of the
pricking iron can mark out a
row of stitch holes which are
then pierced by an awl. Pos-
ition the iron along the in-
tended line of stitching and
strike the end with a maller.
Continue the row by moving
the iron and positioning the
first two teeth in the last two
marks to insure alignment ani
repeated even spacing.
Keep striking and
repositioning the iron undil
the row is complete. Thin
leather can be pierced using
the pricking iron alone.

EVENLY SPACED TEETH
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TOOTHED WHEEL

ANVIL

Using the iron
Place the first two teeth into the
last rwo marks for accurate

alignment. Strike with a mallet.




Awls

OTHER NAME: Bradawls
SI1ZE: Blade length: 14 to Hin.
MATERIAL: Blade: tempered STRAIGH'|

steel; Han.dle: beech, boxwood, CYLINDRICAL AWE.
plastic

USE: To make starting holes for
screws and nails in lumber and to
pierce holes in leather

Awls are made with blades of
varicus section: round, square
and diamond shaped. When
pressure is applied all produce
hotes by pushing the fibers of
the material zpart. This works
well with leather, but wood is
apt to split along the grain
unless a screwdriver type tip is
used ro make a starter hole.
These tips are designed to
overcome splitring by cutting
the grain before the hole is
made. When necessary repair
awl tips with a smooth file and
finish on an oilstone.

BRADAWL

BAYONET SECTION AWLS

BRADAWL TIPS

Bayonet awl blades Piercing leather Piercing wood

These are used for leatherwork Keep the awl handy 1o cut Position the cutting edge across
and are made without handles. thread holes as necessary the grain and apply pressure,
They terminate in a tang which  while working along the length turning the tool to the right and
fits into a holder. of the leather. left with a twist action only.
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Jigs and Guides

From time immemorial woodworkers
have made their own bench hooks,
shooting boards and miter boxes.
Consequenily they are rarely shown on
illustrations or included in inventories,
and have no official history. The profile
gauge is a recent invention; cne of the
earliest examples occurs in a Swedish

Miter Box

OTHER NAME: Miter machine
SIZE: 9 and 12in.

MATERIAL: Beech, cast iron
USE: To guide a saw to cut
accurate miter and right
angle joints

A miter box is a jig which
guides the blade of a back saw
to cut 45° miters and accurate
squared ends.

The simplest versions are
open wooden boxes with slots
on two sides into which the saw
blade fits. Brass guides are
sometimes fitted on the top
edge to reinforce the slots. The
work is laid in the jig and
pressed against the far sides by
the free hand. To protect the
wooden base, raise the work on
a piece of scrap lumber and
align the mark indicating the
cut with the edge of the ap-
propriate slot. Make certain
that vou are cutting on the
waste side of the line.

A simpler guide, known as a
miter bleck, is a one sided
miter box.

More sophisiicated metal
miter boxes have tall guides
which support the back saw
and can be adjusted to cut
angles for four, five, six, eight
and twelve sided figures.

Miter block
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catalog of 1957. Until the arrival of the
power drill, doweling jigs were also highly
specialized; so much so, that one type
which was used about a century ago for
doweling sash bars has only recently been
identified. Although abour a dozen were
known, their use had been completely
forgotten until now.

45 SLOT

45° SLOT

Using the miter box

)

1

Make the first cuts with
backward strokes, lowering the
blade ro horizontal as the cut
progresses.

The work is clamped to a guide
and an adjustable stop sets up
work for repeated cutting.




Bench Hook

SIZE: 6 x 10in.

MATERIAL: Beech
UJSE: To support lumber while it
is sawn across the grain

Bench hooks have two blocks
accurately jointed ar right
angles to the long edges. There
is one on each side. One block
hooks over the front edge of the
bench while the work is held
against the other block. Either
side can be used to support the
work while 1t is sawn.

Shooting Board

YTHER NAME: Miter shooting
board

STZE: 30mn.

MATERIAL: Beech

USE: To guide a plane to cut the
end graim of lumber to 90° or 457

UFPPER
BOARD

The shooting board is a jig
which guides a plane in
relationship to the work so that
the blade is square to the pla-
ned edge. It consists of two
boards which are set parallel to
each other v form a rabber.
The upper board has a wooden
stop let into the surface at right
angles and secured with
screws. The plane rests on its
side on the lower board, the
rabbet acting as a guide for the
sole of the plane. It is parti-
cularly useful when planing the
end grain of solid lumber.

A miter shooting board has a
45° angle stop for planing the
end grain of lumber to make a
90° miter joint.

Using the shooting board
Use a sharp, finely set plane.
Set the blade accurately so that
the cutting edge is parallel with
the sole of the plane. Candle
wax applied to the sole and side
of the plane will help it to run
smoothly.

Clamp the shooting board to
the top of the bench between
two bench stops. Hold the
work firmly against the stop so
that it projects to touch the sole
of the plane. The stop prevents
end grain splitting.

The long edges of thin pan-
¢ls can be accurately planed on
a shooting board, as can a stack
of veneers clamped to the
board under a wood strip.

END BLOCK

Working with bench hooks

on the front edge of the bench
and hold the work against the
other block.

RABBET

Mirer
shooting board

Planing with the boar
With the work held against the
stop, slide the plane up and
down the board keeping it
pressed into the rabbet. Back
up thick work with scrap wood.
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Doweling Jig

OTHER NAMES: Drill guide,
dowel guide, dowel locator

SIZE: Various

MATERIAL: Aluminum alloy,
steel

USE: To align matching holes for
a dowel joint and to puide the
drill bit square and true

The simplest method of align-
ing holes for a dowel joint, and
one that has been used tradi-
tionally for many years, is to
mark both halves of the joint
simultaneously with a2 doubled
pointed nail or pin. This might
be the heads of nails laid on
their sides, or a nail driven into
one half of the joint and the
head cropped off to leave a
sharp peg projecting.

Dowel locators are available
which leave a clear mark and
have a collar which prevents
the pin being driven into the
end grain of the lumber before
it has marked the side grain.

Mark out the hole centers on
the work and press a lecator
into each center. Position the
second half of the joint, resting
it lightly on the locators until it
is accurately aligned, and press
firmly on to the protruding
points. Remove the locators
and drili the holes.

Nails and locators still need
to be drilled square and true
into both halves of the joint. A
doweling jig will align the cen-
ter of the drill bit with the hole
center and guide the bit at the
same time. Simple jigs clamp
onto the work and align a steel
bush with the hole center. The
bush (available in wvarious
sizes), matches the diameter of
the bit and keeps it in a vertical
position during the drilling.

A more versatile jig will
guide the bit and will also align
the holes in the two halves of
the joint. It has two steel rods,
which carry a fixed head or
fence from which all measure-
ments are taken, sliding bush
carriers, which can be clamped
in the required position ac-
cording to a graduated scale,
and a movable head or fence
which clamps the tool on the
work. Side fences on the bush
carriers position the bushes re-
lative to the work thickness.
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SLIDE RODS
FENCES

ADJUSTABLE
HEAD

REFERENCE—¥§ : /) I
DRILL BUSH CARRIERS

BUSH :
ADJUSTMENT j§}

¢/ DOURLE
Y POINTED PIN

BUSH CLAMP

Simple marking jig

Make a stmple jig from rwo
shorr lengths of wood to
accurately align the rwo halves
of a dowel joint.

Screw the lengths of wood 1o
the bench ar right angles to
each other. Holding the two
halves of the joint against the
wood pieces, push the cut off
pins into the upright to mark
the positions of the dowels.

Making dowel joints
Position nails on one half of the
joint. Align the other half and
press on the nail 1o produce a
matching mark.




Making a butt joint

A simple butt joint in softwood
is jigged to drill the end grain
first. Set up the jig componenis
and clamp the adjustable head
just clear of the wood width.

Drilling end grain

Position the jig on the work
with fences and fixed head in
eomaci with face side and edpe,
and clamp the tool in place
with the clamping screw.
Position the drill bir in rthe
bushes and drill to the required
depth. After you finish drilling
the end grain it will be
necessary to drill the side grain
in order 1o complete the joint.

Drilling side grain

Rewmiove the adjustable head
and invert the jig before
clamping it onto the other half
of the joint. Leave a space
between the bush carriers for
the clamp when the tool is first
set up. Drill as before and glue
up the joint,

Drilling dowel joints

This type of j1g is good for
drilfling dowel joints i
compostre boards. With the firsr
board ser up n a vise, adrust
the jig as before and clamp it to
the board. Drill first 1wo holes.

SV
Position the second half of the
Joint in the jig, butting it
against the fixed head and
fences, and secure with the
upper clamping screw. Release
the bottom screw and vert the
board to drill the holes in the
second half. Repeat for other
holes or fix additional carriers
to the rods and drill all the
holes at once.

Drilling longer boards

e

For boards longer than the
rods, use the jig without either
head, and hold it on the edge of
the board with the fences
pressed against the face side.
Locate the fivsr bush over a
dowel firted into the previously
drilled hole to accurately space
the holes along the board.

Using a similar set up, the jig
can be used 1o drill various burt
joints, miter joints, and edge Lo
edge joints.

Profile Gauge

OTHER NAME" Shape tracer

SIZE: éin.

MATERIAL: Steel

USE: To reproduce a shape and
act as a pateern for cutting to At

CENTER BAR

NEEDLES

The profile gauge iz a row of
tightly packed steel needles.
Pressed against an object, these
slide backward to reproduce
the shape. It is particularly
useful where one material must
be cut to fit another, such as
vinyl floor tiles around pipe-
work or door moldings.
Before using the profile
gauge, press ir against a flat
surface to align all the needles.
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Benches and Vises

The first woodworking benches appeared
in Greek and Roman times. The TOOL WELL WITH SWEEP OUT
workpiece was held by pegs or holdfasts CHUTES

driven into holes bored in the top—a WOODWUORKER'S VISE
thick plank or split log supperted on
splayed legs. Further development
depended on finding & way to hold a
workpiece which was not lying flat on the
bench. In the seventeenth century a hook
shaped piece of wood, for holding boeards,

HOLDFAST CLAMP

SLOT TOCL
RACK

was nailed to the side of the bench top; a
wooden screw was added later, making a
prototype bench vise. By 1812, the screw
was still near the righthand end of the
cheek, the other end having a stiff runner
to keep it paraliel. Later the screw was
moved to the middie with 2 runner on
each side. Eighteenth-century wooden
vises with a vertical cheek had a wooden
screw threaded through the bench leg
about halfway down. This was later
brought nearer the top and worked ina
nut under the bench, a style that was in
general use until about fifty vears ago.

Woodworking Bench

OTHER MAME: Cabinet
maker’s bench

SIZE: Lengdh: 3 vo oft.; Widrh:
24 1o 30in.; Heighi - 33 to 36in.
MATERIAL: Hardwood
ACCESSORIES: Woodworker’s
vise, end vise, bench stops

USE: To provide a work surface

Apart from being the correct
height, a woodworking bench
must be rigid A top or am
underframe that flexes makes
sawing or hammering difficult.
A pood woodworking bench is
made of heavy sections of hard-
wood, usually beech, and is
strongly mortised and tenoned
and bolted together.

The top must be flat over
most of its area, but some ben-
ches have a well ar the back to
hold tools in use without re-
stricting the movement of a
lorge sheet of material or a
frame. A tool storage slot be-
hind the well provides con-
venient temporary storage, but
the projecting handles can
sometimes be an obstruction.

An end vise fitted to the top
will provide clamping force
along the length of the bench.
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The jaws of the vise itseif can
be used for clamping, although
those nearest the handle do not
close completely, but the ad-
vantage of the end vise lies in
its ability to clamp lengths of
lumber to the bench rop so that
they can be planed, drilled and
50 on. The lumber is held be-

tween bench stops, sprung

steel pegs, plugged into a series
of square holes along the bench
and in the end vise itself. Bench
stops can provide tension if
they are located on the inside of
a frame and if the end vise is
sitnultaneously opened.

A woodworker’s vise should
be fitted at one edge of the
bench, near a leg to provide
Maximum support.

Protecting the metalwork
bench

Prazect the surface from ok
statns and denting with a sheer
of hardboard or plywoeod. A
steel right angle will protect the
front edge. Replace the edging
and the surface as required.

STORAGE
DRAWER

END VISE

METALWORKING
BENCH _
Traditionally, a meialwerking
bench is simpler than a wood-
working bench, having no well,
end vise, or tool rack. How-
ever, these features are just as
convenient for met_a}.work es-
pecially as the work 18 generally
smaller and consequently tocls
held in the rack will not be an
inconvenience. You will need
an engineer’s vise rather than a
woodworker’s vise for this type
of bench.
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Workmate Bench

SIZE: Folded: 32 % 29 x 73in;
Working height: 241 and 323in.;
Faw opening: din.

MATERIAL: Frame: aluminum
and steel; Jaivs: plywood
ACCESSORIES: Vise pegs
USE: A portable work bench

The ““workmsziz” is a small
bench which can be folded for
convenient storage and trans-
ported in the trunk of a car.

Unfolded, it can be locked
into position to provide work
surfaces at two levels, a regular
work bench height and a lower
position which 15 a more con-
venient height for sawing lum-
ber and boards.

The entire work surface is
formed by two long vise jaws.
Using the adjusting handles,
the jaws can be adjusted to hold
parallel sided work or misalig-
ned 1o hold a tapered work-
piece. “V’’ slots are provided
to hold pipework.

Plastic vise pegs locate in holes
drilled in the work surface.
They extend the jaw opening
and also swivel to hold round
and angular work.

Adjusting the bench
Alter the position of the jaws

and pegs m order to hold round
and tapered workpieces.
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=Y SLOT

VISE JAWS wy SLOT
VISE PEG

VISE PEG

ADJUSTING |8
HANDLE '

MAIN FRAME

LOWER LEG

ADJUSTABLE
LEVELING
FOOT

Alternative work levels
Unjold the main frame for
sawing wood. Add the lower leg
frame to make a workbench.




Pasting Table

OTHER NAME: Paste table
SIZE: Surface: 72 » 22in.;
Working height: 30 to 32in.
MATERIAL: Top: hardwood or
plywood covered softwood;
Underframe: softwood,

tubular steel

USE: Portabie surface for pasting
wallpaper

FOLDING TOP

CARRYING HANDLE &

The unfolded pasting table
provides a work surface at a
convenient height for pasting
wallpaper. The underframe
folds fiat under the top, which
then hinges across the center.

When wallpapering, posi-
tion the table in the center of
the room to prevent the walls
becosmiing covered in paste.

Lightweight underframe
The table’s construction makes
it ¢asy for it 10 be carried to the
tworksite.

FOLDING LEG FRAME

Pasting paper

Line up the paper with the far
edge of the table. Apply the
paste in sections, brushing out
Jrom the center. Pull the paper
toward you, line it up with the

front edge and paste, brushing
roward you. Shde the strip
along the table, folding the
complered section paste

inward, and start again.
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Woodworker’s Vise

OTHER NAME: Woodworking
vise

SIZE: Faw width: 6, 7, 9, 104in;
Opening capacity: 4%, 8, 13, 13in.
MATERIAL.: Faws: cast iron;
Slides!screw handle. steel

USE: To hold lumber while it

is worked

FIXING
HOLES FOR
LINING

HANDLE

The woodworker’s vise is de-
signed to be attached to the
underside of a bench top, on
the front edge and close ta a
leg. The movable jaw is oper-
ated by the handle which re-
volves a screw running the
length of the vise. Larger vises
are fitted with a quick release
mechanism which allows the
jaw to be moved rapidly 1o
accominodate a workpiece.
The release lever is pressed
inwards, lifting a half-nut clear
of the screw allowing the jaw to
move freely.

Line the jaws with hard-
wood about 2in. thick, to pro-
tect the work and prevent
sharp tools being damaged.
Allow the lining to project
above the jaws and place an
edging on the movable jaw lin-
ing to cover the top edge of the
jaw itself,
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DUST EXCLUDER PLATE

JAWr

QUICK RELEASE LEVER

Fixing a vise

Fix the body of the vise to the
underside of the bench with
four lag or carriage screws
through the fixing holes pro-
vided. You may need a packing
piece between the vise and the
underside of the bench.

Screw the fixed jaw lining,
through the jaw into the bench
top, with countersunk screws.
The movable jaw has two
threaded holes for attaching
the lining from the inside with
flathead machine screws, or
you can screw the lining
through the front of the jaw
with fiathead wood screws.

When in use, do not strain
the jaws by overtightening the
vise, Clamp the work in the
center to prevent distortion or
place a piece of wood of equal
thickness in the opposite side.

SLIDES

LOCATIONS FOR
CARRIAGE SCREWS

CARRIAGE SCREWS

HARDWOOD
JAW LINERS

PACKING PIECE

Positioning the vise

Fix the vise so that the fixed
Jaw lining is flush with the
front edge and surface of the
bench top.




Clamp-On Vise

OTHER NAME: Portable vise

SIZE: Faw width: 5in.; Opening
capactty : 31in.

MATERIAL: ¥aws: aluminum;
Handle slides clamp: steel

USE: To hold lightweight work

Thereare many small, portable
vises for lightweighte work,
which clamp on to the edge of a
table or bench. This version
has two L-shaped jaws for
holding the work both verti-
cally and horizontally.

SLIDE

Machinist’s Vise

OTHER NAMES: Engineer’s
vise, mechanic’s vise, auto-garage
vise, fitter’s vise

SIZE: Faw width: 2% o 8in.; ?E‘%RS&%RSSTEEL
Opening capacity: 21 10 93in.

MATERIAL: Jaws. cast iron;
Faze linengs handle seretw: steel
USE: To hold metal while it is
being worked

LIGHTWEIGHT
CLAMP-ON VISE

BENCH CLAMP

ANVIL

SCREW
DUST

EXCLUDER
SWIVEL-BASE
MACHINIST'S
VISE

PIPE VISE

HANDLE

A machinist’s vise is built to
withstand the strains of heavy
metal work. The thick jaws are
lined with serrated steel for
positive grip. Soft fiber linings
can be fitted to prorect work ?‘E\ﬁgING
from the serrarions. Some mo-

dels have a woothed pipe vise

for round siock below the jaws.

Vises can be fixed-based or SWIVEL
swivel-based, turning through BASE STUD
260° to accomumeodate different

work. On a swivel-based mode}

the base itself is bolted to the

bench. A threaded rod on the

underside of the vise passes CLAMP-ON
through a hole in the center of MACHINIST'S VISE
the base, through the bench,

and is secured from the under-

side with a large wing nut and 4 i

washer which is tigl%tened to / lJ N
hold the vise in position. The
joining faces of vise and base
are studded and grooved to Clamp-on Machinist’s Vise
provide positive locations as  Lightweight machinist’s vises
the vise is swiveled. are clamped to the bench edge.

SWIVEL BASE

WING NUT
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Drill Press Vise

OTHER NAME: Machine vise
S1ZE: Faw width: 2% to 4in;
Opening capacity: 14 1o 3in.
MATERIAL: Base: cast iron;
Faws and screw: steel

USE: To hold work being
machined

The drill press vise is bolted to
the worktable of a machine to
hold small metal workpieces
securely while they are drilled,
mapped and so on. The jaws are
grooved horizontaily and verti-
cally 1o hold round stock. On
scme models the jaws can be
tilted and swiveled to present BOLT
the work ar an angle to the bit. SLOT

“v GROOVES

Holdfast

OTHER NAME: Hold down
SIZE: Maxinnun reach: 52, T4in.;
Maximum opening: 6%, T§in.
MATERIAL: Shaft arm:
malleable iron; Screw. steel

USE: To hold material flaton a
workbench while it is worked.

SWIVEL SHCE

COLLAR

The lever arm of the holdfast is
connected by a piver o =
norched shafrt. As the screw
and end of the lever arm bears
on rhe end of the shaii, it forces
the swivel shoe down on to the
work. This wedges the shaft at
anangle in its collar, tightening
the whole assembly.

The metal collars reinforce
the hole into which the shaft
fits and should be housed just
below the surface of the bench.
Fit them so that the holdfast
can reach lumber being worked

along the ¢dge and one end of Hoiding lumber

the bench. Two collars ap- Fit the collar in one leg of the
proximately two feet apart, work bench to support long
would enable you to hold large pieces of lumber held in the vise
workpieces on the bench. at the other end of the bench.
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Woodcarver’s Screw

OTHER NAME: Carver’s
bench screw

SIZE: Length: 8 and 11in;
Diameter: { and 3in.
MATERIAL: Screw: steek; Nuz:
cast fron

UUSE: To hotd wood

being carved

7,
The woodcarver’s screw is de-
| signed to hold a workpiece
which is t¢ be carved from all
around. Drill a hole in the
bench top and reinforce it with
a steel tube. Insert the screw;
drive it into a hole drilled in the
base of the workpiece. Secure it
1 by fining the wing nut.

BENCH £t STEEL TUBE
2 REINFORCING
2% HOLE IN
WORK BENCH

WOoOoD
CARVER’S
SCREW
Using the screw

Use the nut as a wrench by
placing one of the square holes
onto the boss at the end of the
screr. Turn 1o tighten and
replace nut. Clamp under wood.

Saddler’s Clam

OTHER NAME: Saddler’s clamb
SIZE: 44in.

MATERIAL: Beech

USE: To clamp pieces of leather
being worked

The saddler’s clam is a simple
vise to hold leather parts while
they are sewn together. The
natural spring of each half of
the too! is enough to clamp the
teather, but sotne models have
a strip which can be pulled
with your foot to provide
extra force.

JAWS

STRAP

STIRRUTP

Using the saddler’s clam
Use the tool sitting down,
holding it ar an angle berween
the knees.
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Clamps

Metal devices using screws for holding or
clamping small workpieces were first used by
locksmiths in the late Middle Ages. When
suitable taps and screw boxes became available
in the seventeenth century, the metal clamps
were taken over by woodworkers, especially
carpenters, using their own material. An early
“C” ¢lamp in metal is shown in Bergeron
(1816), but further development only became
possible when machine-cut square threads
repiaced the “V”’ thread of the wooden screws.

Handscrews were a portable version of the
double screw wooden bench vise with parallel
jaws. The modern pattern scems to have been
an English brainwave. It is rarely found in
foreign workshops or too!l lists, although one
Russian textbook shows an example, describing
it as ““heavy and rather clumsy in use’.

O'GCS‘B Clamp

OTHER NAME: “G” clamp
S1ZE: Open capacity: § to 12in.
MATERIAL: Frame: aluminum,
nmileabie iron, pressed stegl;
Serew: steel

USE: To clamp wood and

metal work

The “C clamp 1s one of the
most versatile and widely used
clamps in both wood and metal
workshops. The shoe is attach-
ed 10 the end of the screw
thread by a ball joint which
enables it to adapt to angled
work. Pressure is applied ei-
ther by a rthumb screw or a
tommy bar. Use blocks of scrap
lumber berween the clamp and
the work to prevent marking.
There is also a version of the
“C” clamp which incorporates
a knurled wheel around the
screw thread, allowing the ool
to be spun finger tighr with the
finger and thumb of one hand
while the other hand holds the
work. Final pressure is then
applied in the normal way.
Hand pressure should be suf-
ficient to righten any *C”
clamp. Extra leverage can
either damage the work or dis-
tort the frame of the clamp.
Small lightweight aluminum
clamips are availzble for model
work. Normally they need only
be finger right but ¢xtra pres-
sure can bs applied by 2

wrench or screwdriver.
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KNURLED
WHEEL

Long reach clamps

“Long reach™ clamps are
specifically designed o hold
the workpicce some distance
from the edge.

Edge clamps

Special “C” clamps are also
available to hold edgings onto
the end of a workpiece.

They are either regular “C”
clamps with one addirional
screw thread at right angles to
the first, or modified with
three screw threads which give
greater flexibility for posi-
tioniing the center screw ac-
curately on the workpiece.




Handscrew

OTHER NAME: Parallel clamps
SI1/E: Qpen capacity: 2 to 12in.
MATERIAL: ¥aws. beech,
maple. steel; Scretes: hornbeam,
steel

USE: To clamp angled work

WOODEN SCREWS

Wooden handscrews have been
used for many years in wood-
working shops. Earlier designs
have two wooden screws to
adjust the jaws. The handle
end of the forward screw runs
freely in a hole while the other
end of the screw works in a
threaded hole in the other jaw.
The rear screw follows the
same arrangement, but the
other way around.

Modern handscrews are fit-
ted with metal threaded spin-
dles in place of a threaded hole
in the jaw itself. These
rotate freely in the jaw, to ac-
commodaie angled work. The
screws are also metal and the
direcrion of thread reverses
halfway along the rod so that
each jaw can be advanced or
retracted at the same time.

Adjusting the handscrew
Grip each handle and rotate
the tool either toward or away
from you to close or open the
jaws (right). Place the tool on
the work and adjust the jaws to
fie. Tighten them by adjusting
the rear screw.

Protect the jaws from accid-
ental gluing during use with a
coating of wax, or place paper
or plastic sheeting between the
tool and the job.

METAL
SPINIDLE

Spring Clamps

SIZE: Open capacity: 1 to 3in,
MATERIAL.: Steel

USE: To provide light pressure
while gluing

Spring clamps are entirely
hand operated. The jaws are
opened by squeezing the hand-
les together. The clamy is po-
sitioned on the work and the
handles released.

The jaws may be shaped to
rlamp on round stock as well as
flat arzas. On some models, the
jaws are dipped in plastic 1o
prevent them marking the
work. If the surface is oD
delicate for such local pressure,
spread the load by inserting
scraps of hardboard between
the clamp and the work.

Pinch Dog

OTHER NAMES: Joint clamp,
jotner’s dog

S1ZE: } 10 3in.

MATERIAL: Steel

TUSE: To hold boards together
while gluing

The two tapered potnis of the
pinch dog straddle the joint
between two boards being
glued together. As the dog is
driven into the end grain it
automatically pulls the boards
tightly together. For a tight
glue line along the entire length
of the board, make sure that the
two halves of the joint are

completely flat.
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Fast Action Clamp

SIZE: Jaw capacity: 4 to 3%9in.
MATERIAL: Jaws: malleable
cast iron; Bar screw : steel;
Hundile: hardwood

U'SE: To clamp woodwork

The fast action clamp is used in
similar circumstances to the
*C” clamp.

FIXED JAW

£ SLIDING JAW

AN

The jaw holding the adjusting
screw is free to move on the
normal rectangular sectioned
steel bar. The fixed jaw is fas-
teried to the work and the mov-
able jaw is slid along the bar
until the ball-jointed shee aiso
comes into contact with the
waork. The handle is then turn-
ed, automatically locking the
movable jaw in place as pres-
sure 1s applied.

Some fast action clamps are
supplied with nylon jaw covers
to protect the work., Alter-
natively, you can use softwood
blocks in the normal way.

Modelmaker’s clamps
These are small soltd nvion
clamps which work on the fast
acrion principle. Rubber bands
apply pressure to the jaws.

62 CLAMPS

Bar Clamp

SIZE: Lencth: 24 10 60in.;
Capactry - 15 10 34in.
MATERIAL: Bar: steel; Clauip
hread: malleable iron

L'SE: To hold large boards or
frames together while gluing

The bar clamp is a sim-
ple rectangular sectioned stecl
bar, drilled at intervals to take
the fixing peg of a cast iron tail
slide. The retaining peg, a ta-
pered steel pin attached to the
tail slide by a stout length of
chain, is inserted in the hole
behind the slide to act as a stop.
A nut and bolt is located in the
last hole of the bar to prevent
the tail slide falling off. At the
other end of the bar is an
adjustable jaw which takes up
final adjustment by means of a
steel screw.,

Some bar claimps have tail
slides with an integral spring-
loaded cartch operated by a
push button. With the button
depressed, the slide can be ad-
justed to a new position wher:
the pin will automatically
locate in the hole. Unlike the
loose retaining pin this type of
catch cannot fall our as the
clammp is turned over.

There are also some models
which have a bar with norches
on the underside instead of
holes. The tail slide has a fixed
pin which locates in the notches
and tightens under load,

An extra long clamp can be
improvised by bolting two bars
together side by side.

Clamp Heads

SiZE: To fit lin. wooden rail
MATERIAL: Malleable iron
USE: To make up a bar clamp

Clamp heads are used to build
a bar clamp to any length. One
foot of the clamp is fixed and
the other adjusts to locate over
a wooden rail of the desired
lengih, lin. thick and a mini-
mum of 1iin. wide. The
clamps are secured by steel
pins, which pass through 2in,
diameter holes drilled through
the rail. As the length of the rail
increases it may be necessary to
increase the width in propor-
tion to keep the clamp suf-
ficiently rigid.

SLINING
TOMMY BAR

ADJPUST
JAW

STEEL BAR

TALIL SLIDE

FIXING PECH




Pipe Clamp

SI1ZE: Lenvth - as required; Bor:
lin. and 2in. bore
MATERIAL; Bar: steel; Clamp
heads: cast iron

U SE: 1o hold large boards or
frames together while gluing

The pipe clamp provides an-
other way to make up a clamp
of non-siandard length. A
black iron or mild steel pipe of
convenlent size 1s threaded at
one end to take the frame of a
screw adjusted jaw. The slid-
ing jaw runs on the pipe to the
required position. It is locked
either by a lever-gperated cam,
or a one-way clutch mech-
anism which operates when the
shde is

under load.

ONE-WAY CLUTCH
MECHANISM

ONE-WAY CLUTCH
MECHANIS M '

MOVABLE JAW

FIXED CRANK SCREW

STEEL PIPE

SLIDING JAW

FIXED JAW

Clamping frames

[Position each bar clamp in line
with and centered on the joints.
1se softwood biocks to protect
the work and to spread the
load. Position the tail slide to fit
the work, leaving the adjust-
able shoe enough thread for
final adjustment. Glue and as-
semble the frame. Increase the
pressure on the clamps work-
ing from one to the other 10
even up the forces.

\ i
When the frame has been fully
clamped excess glue may be
gradually pressed out frém the
joints; the clamps may neced

slight adjustment after a few
minutes.

Clamping planks

Bar clamps are used to hold
glued planks together when
making & wide board. Place the
clamps alternately over and
under the workpiece to prevent
the boards from bowing in ei-
ther direction.

Preventing distortion
Lightweight bar and pipe
clamps can distort under pres-
sure, and mark the surface of
the work. To prevent this,
either position the work nearer
the toe of the jaws or protect
the work with scrap hardboard.
The edges of the workpiece
should also be protected with
softwood strips. If one or more
boards slips out of line while
clamping, place a softwood
block over the joint and knock
it lush with a mallet.
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“T” Bar Clamp

SIZE: Length: 36 to 84in.;
Capociry: 30 to 78in,
MATERIAL: Bar: steel; Clamp
freads: malleable iron

USE: Heavy duty clamping

The “T" bar clamp is a heavy
duty version of the bar clamp.
The “T* section of the bar is
designed 1o resist bending
when under pressure.

SLIDING TOMMY BAR

SCREW
ADJUSTED
HEAI}

TAIL SLIDE

FIXING
PEG

“T" SECTION
BAR

The clamp heads are machined
to fit over the top piece of the
section and are proportionally
larger than those used on stan-
dard bar clamps.
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Web Clamp

OTHER NAMES: Strap clamp,
band clamp

SI1ZE: Lengeh: 15t Width: lin.
MATERIAL: Webbins: nylon;
Mechanisn: steel

USE: To apply even pressure to
frames while gluing

The web clamp 1s used to apply
even pressure around sgquare
and tapered frames. It is es-
pecially useful for making or
mending chairs. The loop
formed by the webbing is ex-
tended to fit around the frame
being glued.

Using the clamp

The clamp 1s tightened by
pulling on the free end of the
webbing (1), Additional
pressure 1s applied by rightening
a ratchet nut on the mechanism
with cither a wrench or a
screwdriver (2). To loosen the
clamp, operate the lever which
locks the ratcher and puil on
the webbing 3.

det Clamp

S1ZE: Length: 12in., 24in., 36in.
and 48in.

MATERIAL.: Steel

USE: To clamp wood and meral
work

RATCHE
NUT

NYLON
WEBBINC(:

CLAMPING SCREW

JAW

A jet clamp consists of two
movable jaws which slide on a
plain rectangular sectioned bar
to any position to forma clamp
of the required length. Both
jaws are fitted with swivel brac-
kets on which protective
rubber, smooth metal, tex-

RECTANGULAR BAR

SWIVEL BERACKET

tured metal or L. shaped pads
can be fitted. When both
jaws are in contact with the
work, the slack can be taken up
by turning the thumb screw on
one of the jaws, Both the jaws
are reversible so that ourward
pressure can be applied.




Frame Clamp

S1ZE: Up 1o 3ft. square
MATERIAL: Corner blocks:
plastic, aluminum; Fension device:
steel screws, plastic cord

USE: To clamp a mitered picture
frame while gluing

Frame clamps are usuaily used
in sets of four. Each corner
block is held under tension in
one of two ways. The simplest
form consists of a cord passed
around the frame and back
through a cleat. The cord is
puited and held in tension by
the cleat, so that equal pressure
is applied to each joint.

In the aiternative design,
tension is provided by knurled
nuts running on threaded rods
which pass from block to block.
Apply even pressure alter-
nately to each joint.

Improvised frame clamp
Protect the comers of the
frame with thick cardboard.
Cut a length of strong twine
twice the circumference of the
frame. Double it and tie it
around the frame. Insert a
piece of dowel berween the
lengths of twine and turn it ©
apply tension. Tie off the do-
wel against the frame until the
glue is set.

Miter Clamp

OTHER NAME: Corner clamp
SIZE: Capacity: 2 1o 43in.
MATERIAL: Aluminum alloy,
Cast 1Iron

USE: To clamp mitered joints

The miter clamp has two screw
adjusted ““feet” set at right
angles 1o each other, which will
hold the two halves of a mirter
joint against a right angled
fence. Some clamps incor-
porate a slot, which bisects the
angle; this guides the blade of a
tenon saw to cut the parts of the
joint accurately to 45°.

After gluing the two halves
of the joint, locate them in the
ciamp together insuring thar
they meet before pressure is
applied to either screw. Gently
adjust the pressure alternately
to each half of the joint until it
is firmly held in place. The
joint can be further streng-
thened by nailing.

CORNER BLOCK

DOWEL TOGGLE

SCREW ADJUSTED
FEET

Motter clamps in place.

Flooring Clamp

SIZE: Tafita 14 to 3iin.
wide joist

MATERIAL: Various

USE: To close up tloorboards
before nailing them to oists

Flooring clamps are used fo
make sure that floorboards fit
together snugly.

SLIDING
TOMMY
BAR

The clamp has spring-loaded
cams on the underside which
fit over the joist behind the
floorboard. The jaw locates
over the edge of the board and
pressure is applied through
beveled gears by turning the
tommy bar. As the pressure
increases the knurled cams
tighten on the joists.

Improvised flooring clamp

Lay three patrs of wedges
evenly along the length of the
board. Nail scrap lumber
behind the wedges and drive
them toward each other.
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Sharpening Tools

For sharpening, natural stones such as
Washita or Arkansas produce the keencst
edge, but they are very expensive. Man-
made stones are produced from vitrified
aluminum oxide or silicon carbide grit.
The resulting stone 1s harder than natural
stone, but it does not normally have such
fine grit or the close density which
characterizes the very best of sharp edges.
The grit is graded as coarse, medium and
fine. Coarse grit stones would be used to

regrind a damaged blade; medium and

fine grit for sharpening.

EYE SHIELD

YWHEEL GUARD

SRINDING
WHEEL

ADJUSTABLE
TOOL REST

Bench Grinder

S1ZE: Wheel size: 5,6, 7, 8 and
10in.; Power: 2,950 to 3,600 rpm
MATERIALS: Various
ACCESSORIES: Grinding
wheels, wire wheels, buffing mops
USE: To sharpen tools and clean
up metal

A pench grinder can grind the
cutting edge of tools square
and sharp, remove burrs from
the anvil ends of cold chisels,
repair screwdrivers, drill bits
and the point of punches, shar-
pen scissors and. polish metal
work. Most bench grinders
have an electric motor which
drives wwo wheels simul-
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MOTOR HOUSING

taneously, so you can mount
wheels of different abrasive or
grain at each end, or couple a
wire wheel or buffing mop with
a medium grinding wheel.

The grinder must be boited
firmly to the bench top and
must be fitted with wheel
guards, eye shields and tool
rests at all times.

Grinder size is specified by
the maximum size of wheel it
can take., Choose a 5 to 7in.
grinder for use in the home
workshop.

d
75
Hand grinder
Hand cranked grinding wheels
are still auailable, bur they are
inconvenien! 1o use Wwith
one hand only.

FENCE
ADJUSTING
CLAMPS

POWER DRILL

WITH GRINDER
% ATTACHMENT




Grinding wheels
Bench grinder wheels are not
natural stones, but grains of
abrasive material bonded to-
gether at a3 high temperature.
The abrasive material is either
aluminum oxide, which is ideal
for grinding steel rools, or sil-
icon carbide, which is good for
brass, aluminum or copper.
The grain size determines
whether the wheel will be
ccarse, medium or fine. The
grade of the wheel refers w the
hardness of the bond. Soft
grades let the abrasive fall away
egsily and are used to grind
hard materials, whereas hard
grade wheels are for grinding
soft materials, The siructure of
the wheel depends on how
closely the grains are packed
- 1ogether. Wheels can be close,
medinm or wide structured.
Hard materials should be
ground on close structured
wheels, whereas wide struc-
tured wheels are less likely to
clog with soft materials.

Testing the wheel
Make certain that a grinding
wheel is in good condition be-
fore fitting it. To inspect for
cracks, suspend the wheel on a
rod through its center hole and
tap it with a piece of wood. A
good wheel will ring; a dull
sound indicates a crack and the
wheel should not be used.
Never run a wheel faster
than at the designated safe
speed, which 15 indicated on
the wheel.

Wheeldresser

Dressing the wheel

The wheel needs “dressing”
periodically. The abrasive
grains wear in use, becoming
dull and clogged with metal
particles. The surface must be
abraded with a dresser, which
has revolving star wheels, to
exXpose new grains,

To dress the wheel, place the
dresser on the tool rest and
move it from side to side across
the edge of the wheel.

Mounting a wheel

Remove the wheel guard and
slacken the clamp nut. Remove
the wheel along with the
washer. Fit a new wheel and

GUARD COVER
PLATE

WHEEL

CLAMP
NUT

WASHER

Grinding a chisel or plane

blade

Chisel and plane blades are
ground in the same way. Al-
ways wear protective goggles.

FIXING PLATE
SCREW

WASHER

replace the washer and lock
nut. Replace the guard, switch
on the machine and let 1t run at
top speed for about one minute
before using ir. '

GUARD

To repair a chipped or rounded
curting edge, set the tool rest
din. from the wheel and grind
the edge square, Reeping the
blade perpendicular 1o the
wheel and mowving it from side
to side.

To grind the bevel, set the
tool rest to present the blade at
an angle of 257 to the wheel.
Move the blade lightly from
side to side across the wheel
dipping the rool repeatedly in
water to keep it cool. After
grinding, hone the edge on an
oilstone.
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Grinding a screwdriver

Repair a damaged screwdriver
fip by hollow grinding each
side and finally grinding

the tip square.

Grinding drill bits

Hold the drill bit in one hand
and the shank in the other.
Press the bit lightly against the
wheel, turning the drill in a
clockwise direcrion while fol-
lowing the angle on the end of
the bit. Repeat with the other
cuiting edge and check that the
point is central. Do not allow
the bit to overheat while grind-
ing, but avoid using water as a
coolant as it could cause hair
cracks in the bit.

Holding the drill bit
/.

Align the one cutting edge with
the edge of the wheel.
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Grinding a punch

Orind the symmetrical pomnt of
a punch by holding the too! at
the required angle to the wheel
and turning it in the fingers.

Grinding scissor blades

To sharpen scissors open the
blades and support the tool on
the rest, presenting the cutting
angle to the wheel. Press the
blade lightly against the wheel
moving it from pivot to point.
Grind both blades in the same
way and finally hone the edges
with a slipstone.

Blade position
When grinding scissors, make
sure the blades are presented
shear face uppermost.

Wire brushing and buffing
The wire brush removes rust
and keys the surface of metal.
The technique for using it is
identical to that shown for
brush drill attachments on
page 297.

A buff i3 used with a polish-
ing compound to polish metal
objects. Ser the machine run-
ning, apply the stick of com-
pound to the buff and hold the
workpiece firmly against it.
Never hold a sharp edge di-
rectly against a buff or it will
catch and throw the workpiece.

Holding the workpiece
Hold the workpiece so that the
edge faces downward and press
the object against the wheel just
below the center of the buff.




Drill Bit Sharpener

SIZE: To take drill bits & 10 3in.
MATERIAL.: Various
USE: To sharpen twist drill bits

ADJUSTING KNOB

SWITCH

The electric drill bit sharpener
makes the normatly tricky job
of regrinding drill bits easy.

Fit the bit in the appropriate
hole in the top piate. Turn rhe
bit clockwise unril it stops.
Holding it in this position, de-
press the starter switch and
apply a light to medium pres-
sure on the drill bit for 1 to 3
seconds. Do not revolve the bit
during the grinding. Remove
the bit, revolve it half a turn so
that the sharpened side faces
the center of the top plate and
replace it in the hole. Repeat
the grinding sequence.

Inserting the drill bit

With the adjusting knob in the
central position, insert the bit in
the smallest hole that rakes it.

DRILL HOLES

Correcting cutting relief
Check that the bit has been
equally sharpened on both sides.
If this is the case, the point
showld be cenrered.

Ouversharpening dimimishes the
pomt. To correct this fault,
adjusi the knob below the top
plate and re-sharpen.

Inadequate sharpening produces
a flartened point. To correct the
relief, adjust the knob and iry
once again.

Points and Wheels

OTHER NAME: Miniature
grindstones

SIZE: Various

MATERIAL: Aluminum oxide,
silicon carbide

USE: To grind metal

These small grindstones are
mounted on a steel shaft which
fits directly into the chuck of a
portable electric drill or into
the flexible drive.

There are three kinds of
shape: point, wheel and bali
and they are used to open up
tioles and slots, round off ed-
gas, grind grooves and so on.
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Qilstone

OTHER NAMES: Whetstone,
bench stone

SIZE: 6 x 1L x kin; 8 x 2 x lin.
MATERIAL: Natural stone,
aluminum oxide, silicon carbide
USE: To sharpen tocls

Qilstones are rectangular
blocks of natural man-made
stone, used to grind ool blades
to a sharp edge. Stones are
made with coarse, medium or
fine grit, or with a different grit
on each side. For the home
workshop a combination stone,
with medium grit on one side
to remove the metal quickly
and fine grit on the other o put

Grinding an oilstone
Sprinkle carborundum powder
on a sheet of glass and, keeping
the surface of the stone wet, rub
it over the surface untl it 1s
ground flar.
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MEDIUM GRIT

FINE GRIT

the final edge on a blade, would
be ideal. _
When the surface of a stone
wears, regrind it as shown be-
low. The surface itself may
become clogged with oil, dust
and metal particles which pre-
vent it cutting -efficiently.
Scrub the surface with kero-
sene using a stiff bristle brush.

Sharpening a chisel or
plane blade

A new plane blade or chisel will
already have an angle of 25
ground on the cutting edge.
Before it can be used, a second
bevel of 30" must be honed on
the edge with an oilstone,

Put a little oil on the stone and
rub the blade at the required
angle up and down the stone in
a figure of “X’’ pattern, using
the whole surface to avoid un-
even wear. Maintain a constant
pressure behind the bevel with
the tips of the fingers. When
the plane blade is wider than
the stone, angle it slightly until
the blade fits.

Continue the rubbing action
until a burr is raised on the flat
side of the blade. Feel for the
burr with your thumb and then
return (remove) the burr on the
oilstone.

Feeling the burr

Rest your thumb on the flat of
the blade and rub it across the
back of the cutring edge to feel
the burr.




Returning the burr

To return the burr, hold the
flat of the blade on the stone
and move it from side ro side.

Making a sharp edge

The alternate raising and re-
turning of the burr wiil even-
tually break it off, leaving a
| perfectly sharp edge.

Finally, strop the blade on a
leather strap. Test the sharp
edge by stroking the thumb
across the blade at right angles
to the edge.

With a sharp blade you will
feel a marked increase in fric-
tion between your skin and the
tool’s blade.

o

Stropping the blade

For a really sharp blade, strop
it on a leather strap, and test
Jor a sharp edge.

TN

Razor sharp edge

A properly sharpened tool
should be able o slice through a
hanging sheet of paper.

Honing Guide

OTHER NAME: Sharpening jig
SIZE: To take blades § to

241in. wide

MATERIAL: Body. steel; Angle
gaugerollers: nylon

USE: To held the blades ar the
correct sharpening angle

ANGLE SETTING
GAUGE

A blade should be sharpened at
a constant angle to prevent it
being ground with a rounded
edge. Although with practice
this can be done by hand, it is
quite difficult when sharpening
spokeshaves and small blades
from plow and combination
planes. The honing guide
makes it easy.

Sharpening a mounted

Sharpen the b -2 mounted in a
honing guide on an oilstone, as
vou would free-hand.

ROLLERS

BLADE
CLAMP
SCREWS

SLIDING
CLAMP

Gauging the angle

Insert the blade in the guide
and adjust for the required
angle: 30° for chisels, bench
planes and spokeshaves, and
35° for plow planes. Square up
the blade to the front edge of
the honing guide and tighten
the clamp.
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Slipstones

SIZE: 4 to 6in.

MATERIAL: Natural stone,
silicon carbide, aluminum oxide
USE: To sharpen irregular
shaped tools such as gouges

TAPERED
SLIPSTONE

Slipstones, like oilstones, are
used to put the final sharp
edge on cutting tools, but in
this case they are applied ro the
tool instead of the other way
around. They are shaped to fit
more irregular curting edges
such as various gouges, parting
tools and machine cutters, The
maost common shapes are tri-
angular, square, round, rec-
tangular and tapered.

Keep slipstones or oilstones
in a box or well wrapped in
cloth or newspaper to protect
them from dirt and damage.
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GOUGE
SHARPENING
EDGE

RECTANGULAR
SLIPSTONE

Common shapes of stones
Shpstones are most commonly
Jound in a recrangular, circular
or rriangular shape. Squares
and tapered shapes are also
available.

Sharpening gouges
Gouges have grinding angles
of 25 and honing angles of 30 .

QOutside bevel

To hone a gouge, hold the tool
upright and niove it from side
to side, using the whole stone.

wf

L }

Rock the blade along the stone
o prodiice an even curting edge.

oy

Rerurn the burr by rubbing an
otled slipsione flar on the inside
of the gouge.

Inside bevel

Use an oiled, tapered slipstone
to raise the burr.

LS

Return the burr by holding the
gouge flar on an oilstone and
moving it from side to side,
stmultaneously rocking it.
Strop gouge with a leather-
wrapped slipstone.




o

Scythe Sione

ST1ZE: 93 to 12in.
MATERIAL.: Natural stone,

silicon carbide, aluminum oxide
USE: To sharpen scythes and
sickles

- TAPERED STONE

OVAL SECTION
STONE

Scythes are sharpened with
long, shaped stones which are
either flar tapered, ground
tapered or oval in section.
Stand the scythe on the point
of irs blade. Lubricate rthe
scvthe stone with oil or water
and hone the scythe edge by
stroking the blade from the end
nearest the shaft. Sharpen both
sides of the blade, finally hold-
ing the blade horizontally
to hone the last few inches SHAPED END
nearest the point. Take care 1o
keep the stone flat on the blade
or the scythe’s edge may be-
come rounded over.

GROUNID
TAPERED
STONE

Hand Stone

SIZE: Diameter: 4in.
MATERIAL: Silicon carbide
USE: To sharpen axe blades

Once an axe has been ground
on a grindsione, the edge is
honed with a hand stone. Held
the stone in the palm of the
hand with the fingers gripping
the groove which protects
them from the blade edge.

FINGER GRIT

Honing an axe
Use a series of circular strokes
to hone the axe blade.
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Saws

The= invention and development of the saw
fol.owed soon after the discovery of copper in
the Near East about four thousand years agn.
The early Egyptians used copper hand saws up
to 20 inches long, with a pistol-shaped handie
lashed to the tang. Cretan carpenters about
1600 BC had large bronze saws for cross
cutting and ripping.

The first iron saws were no stronger than the
bronze ones they replaced; the only advantage
was that the iron was more readily available.
Later on, the Greeks and Romans made many

mcluding various types of wooden frames for
stramning the blade and setting the teeth
alternately so that the saw kerf could be cut
slightly wider than the thickness of the saw.
The cutting edge could then be made straight
and the teeth shaped to cut on the push stroke,
giving a more accurate and efficient action.
During the Middle Ages, improvements to
tne toois were confined to the design of the
wooden frames and handles and various
methods of cutting and setting the teeth.
About the middie of the seventeenth century
the development of the process of rolling wide
steel strip, mainly at Sheffield in England and
in Holland, ushered in significant changes in
the design of hand saws. The wider plates thus
obtained were strong enough to dispense with
wooden frames for straining the blades and the
main problem became the shape and method of
fixing the handies. The Dutch and
Scandinavian sawmakers used a pistol-shaped
handle with a ferrule fixed to a tang on the
upper part of the blade. The English makers,
however, preferred a handle nearly as wide as
the heel of the saw itself, cut from a flat plank
abour 1 inch thick, with an oval hand hole and
angled grip, riveted or screwed to the blade.
With further refinements in detail, this became
the standard pattern for hand saws of all types
almost everywhere. For accurate work on the
bench, carpenters, cabinetmakers and the like
in the early eighteenth century also used sash,
tenon and dovetail saws with fine teeth on a
thinner blade, which was strengthened by a
steel or brass back. These “backed” saws were
also fitted with the new type of handle.
Although the traditional fram.d saws with
narrow blades are still widely used in Europe
for all types of bench work, ripping and cross
cutting, their use in English-speaking countries
ts confined to compassed or curved work.
These “bow’ saws or turning saws have
changed very little since medieval times.
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important improvements to the iron hand saws, .

Saw teeth

The groove cut in a piece of
wood by a saw is called the kert.
To prevent the saw blade con-
tinuously jamming in the kerf,
the teeth are *‘set’’, that is, bent
sideways alternately to the
right and left, so thar they cut a
kerf slightly wider than the
thickness of the blade.

Saw teeth desig

Cross cut saw reeth (lefr} act
as knife points to sever the
wood fibers while rip saw teeth
{right ) work like a chisel.

The design of the saw tooth
also depends on the kind of
lumber to be cut. For curting
with the grain it is best to use a
rip saw, which has teeth filed at
90 across the blade. These act
like a series of tiny chisels,
cutting along the grain. For
cross grain lumber use a cross
cut saw with teeth filed at an
angle of 65 to 75 across the
blade. These act like knife
blades to score on each side of
the cut.

The size of saw teeth varies
enormously. Large teeth with
deep spaces or ‘“‘gullets’ in
between are best suited to cut
softwood. They offer little re-
sistance to the saw and so a lot
of sawdust is produced, which
is carried clear of the kerf by
the large gullets. Hardwoods,
on the other hand, are more
difficult to cut and therefore
require more and smaller teeth
per inch. The nature of the
work alsc determines the size
of the tooth. Coarse ripping
can be done with large teeth
while fine joint cutting requires
small, finely set teeth.

Teeth are specified in points
per inch. This measurement
includes the teeth at each end,
therefore a measurement of 8
points per inch would actually
mean 7 teeth within that inch.
Fine bow saws are measured in
teeth per inch.
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Sharpening a saw

There are several stages to
sharpening a saw depending on
its condition. Through persis-
tent misuse a saw may have
hollows worn in the row of
teeth or it may have been badly
sharpened to produce uneven

sized reeth. In either case it will

require leveling to begin the
process of bringing it back to
tts original condirion.

A file mounted in hardwood
should be used to level the
tecth along the entire length of
the saw. The wood acts as a jig,
running agamst the face of the
saw blade to keep the file
square and flat on the teeth.

Shaping the teeth
The teeth must now be shaped
with a saw file ro regiate their
size and shape. The object is to
maintain an even ‘“‘pitch™ o
each tooth. Pitch is the angle ar
which the front of the tooth
leans roward the toe of the saw.
Try to keep to the original
pitch of the saw, which may be
up to 14 for a cross cut saw,
moving back to aprighr for g
rip saw, -

The angle between each tooth
of any saw is a constant 60,
Lower the saw between two
strips in the vise as near as
possible 1o the teeth. Choose a
saw file which is just over twice
the depth of the tooth. Place
the file in the first gullet, hold-
ing it horizontally and ar right
angles to the blade. Maintain
the correct pitch while holding
the file in one hand and the tip
berween rthumb and fnger of
the other. File with even for-
ward strokes. File each gullet
in turn untl all the Aats are
removed and the reeth aie uni-
form in shape. Any burrs pro-
duced on one side of the blade
can be removed by a light
dressing with an oilstone.

Mounting the file
Mount the smooth file in a
klock of hardweod.

Positioning the saw

Hold the saw, teeth uppermost,
berween two softwood lengths
and clamp it

Filing a gullet

A file which is wice the depth
of the reeth will mainiain its
qceuracy for longer.

Saw file position
Hold the file at an approximate
angle of 70 to the biade.

Setting the teeth

The teeth must now be set to
produce the correct width of
kerf. The easiest merhod 1s to
use a saw set (Ssee page 76)
which automatically bends
each alternate tooth exactly the
right amount and to the correct
depth. Adjust the saw ser to
correspond with the points per
inch of the saw, Starting at one
end of the saw, position the saw
set over alternate teeth, lining
them up with the plunger, and
squeeze the handles to press
the teeth against the anvil. Re-
verse the saw and repeat the
sequence on the intermedjate
teeth. Before final sharpening,
make surethesetiseven. Tode
this, hold the saw horizontally
at eye level and against the
light. Any unevenness will
show up clearly and the set can-
be adjusted.

Depth of set

Only the top half of the tooth is
bent when setting.

Checking set
By holding the saw
horizontally ar eve level, the
correctness of the ser can be
easily confirmed.
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Final sharpening

To complete the operation the
front edge of each tooth must
be filed to the correct angle.
With the saw still held in the
vise, position the saw handle to
yvour right. Place the file on the
front edge of the first tooth set
toward you. Keeping the file
horizontal, give the rooth two
or three firm yet steady strokes,
Move the file along the blade
filing each alternate toorth in
the same way. Reverse the saw
and file the intermediate teeth.

i:.\a.__.l.t;:

Rip saw teeth
Rip saw reeth are filed at right
angles across the saw blade.

Cross cut teeth
Cross cut teeth are sharpened
in the same way. The back edge
of each tooth will be filed auto-
matically as you file the front
edge of the tooth from behind.
When the saw is reversed make
sure that the handle of the file
15 angled away from the saw
handle again when filing the
intermediate teeth.

Hardened teeth on some
modern saws cannot be file
sharpened; they must be main-
tained by the supplier.

Cross cut teeth are filed ar 707
across the blade.

Hold the file at an approximare
angle of 70" to the blade.
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Saw Set

SIZE: To set saws from 4 to 16
POINILS per in.

MA TERTAL: Cast metal,
reinforced nylon

USE: To set saw teeth to the
correct angle

The saw set is designed to bend
the teeth of a saw to exactly the
right angle to produce the re-
quired cut or kerf. When the
handles are squeezed together
a plunger presses the tooth
against an anvil (a wheel with a
graduated angle on the face)
which corresponds to the cor-
rect setting for saws with teeth
from 4 to 16 points per inch.
Saws that measure more than
16 points per inch should be
reset by a saw repair specialist.

HANDLES

The plunger presses the saw
teeth against the anvil to
praduce-the required “set”,

LOCKING SCREW

-

Adjusting the saw set
Squeeze the handles to hold
anvil firmly; undo locking
screw, Release handles and ad-
just anvil until relevant point
number engraved in top edge
lines up with plunger. Squeeze
the handles again and tighten
the locking screw. Set the teeth
of the saw as on page 75.

A\

Mowve the saw set along the
blade locaring it over alternaie
teeth. Reverse the saw and ser
the remaining reeth.




Two-Man
Cross Cut Saw

SIZE: 4 10 Tft.

MATERIAL: Blade. steel;
Handle: hardwood

USE: To fell trees and cut logs -

The two handed cross cut saw
1s one of the oldest style of saws
surviving in modern catalogs.
It consists of a long flat blade
with cutting testh on the
underside and an upright han-
dle at each end. The shape of
the blade seems to have been
originally determined by local
tradition and does not affect
the cut in any obvious way.
The shape of the teeth on the
other hand, is very impeortant.

The simplest cross cut de-
sign, known as the “peg”
tooth, is an evenly spaced row
of V-shaped teeth. Each tooth
is filed on both edges so that it
cuts in both directions. An-
other shape has a deep gullet
between each tooth. While
the teeth do the cutting, the
sawdust is carried out of the cut
in the gullets. This prevents
the saw jamming in the cut and
is especially important for cut-
ting unseasoned wood.

The other design for cross
cut saws has rows of cutting
teeth interspersed by unsharp-
ened “raker’” teeth, designed to
rage the sawdust clear of the
kerf. The “lance” tooth saw
has a group of 4 cutting teeth
and a pair of rakers separated
by deep gutlets.

NVVVVW

PEG TOOTH

TOOTH AND GULLET
COMBINATI___ N

D

GREAT AMERICAN TOOTH

LANCE TOOTH

HANDLE
SOCKETS
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Felling trees
Feiling large trees is a skilled
operation and should not be
attempted by an amateur
without expert help and ad-
vice. The following is a de-
scription of the way a two-man
cross cut saw is used in tree
feliing and should not be regard-
ed as complete instructions.
The tree is “‘undercut’ on
the side facing the direction in
which it is to fall. Above this
cut a notch, angled to 457, is
chopped out with an axe. The
cross cut is used once mere to
make the ‘““backcut’, another
horizontal cut in the opposite
side of the tree approximately
2in. above the bottom of the
notch, stopping within 2in. of
the notch. The wood between
the cuts acts as a hinge for the
falling tree. At this stage, the
tree will usually fall under its
own weight, and experienced
workmen will stand aside, one
of them removing the saw. If it
does not fall naturaily, drive
wedges into the backcut.

Cutting down the tree

UNDERCUT

— NOTCH

Wadsill
Make the undercur 12in. from
the ground. Above the cut, chop
out the angled notch with an
axe. Make the backcui. Let the
tree fall or encourage

with wedges.

DIRECTION OF FALL
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One-Man
Cross Cut Saw

SIZE: 24 to 51t.
MATERIAL: Riade: steel;
Handle: hardwood

USE: To fell trees and to cut logs
ro length

SUPPLEMENTARY
HANDLE

One-man cross cut saws have a
hand saw style handle and a
supplementary upright handle,
which can be fitted anywhere
along the upper edge of the
blade as a secondary hand grip.
It is normally positioned im-
mediately in front of the main
handle but can be fitted at the
toe of the blade to convert the
tool 1nto a two-man saw.
One-man cross cut blades
normally retain their full depth
for most of their length, taper-
ing rather abruptly ar the toe.
All the styles of teeth described
for two-man saws are available
for the one-man, but whatever
the design there is usually a
short length of peg teeth to
correspond with the taper.

) WEDGES

Cutting logs to length
Curting logs to length ix not as
dangerous as felling trees, and
can be tackled by an amateur.
Prevent the log from rolling by
wedging it on both sides. You
may have to drive wedges into
the kerf as the cut progresses 1o
prevent the saw jamning.

ALTERNATIVE HANDLE
POSITION




Chain Saw

OTHER NAME: Buzz saw
SIZE: Bar lengih: i0 to 20in;
Power: electric: 1100 ro 1200
watts; gasoline engine: 3% to 53hp
MATERIAL: Various

UUSE: To fell trees and cut logs

w length OILING BUTTON

A modern chain saw cuts fast
and efficiently even through
unseasoned timber, A gasoline
engine or electric motor drives
a continuous toothed chain
which 1s supported and guided
by a metal blade which 1s
known as the guide bar.

Safety features are incot-
porated to prevent accidental
starting of the tool. Electric
saws are fitted with a “lock-
off”* button and engine driven
saws have a centrifugal clutch,
which disengages when the
cngine is idling.

FELLING DOG

HOUSING
GUIDE BAR

SAW CHAIN

ROLLER BEARING END

SWITCH TRIGGER

SPARKPLUG

FELLING DOG

GUIDE BAR

SAW CHAIN

HANDLE CONTAINING O1L
RESERVOIR

LOCK BUTTON

CABLE

CHAIN OIL
FILLER CAP

MOTOR HOUSING

FUEL AND DIL TANKS

HANDLE BAR

FLYWHEEL MAGNETCG
HOUSING
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Felling with a chain saw
Felling large rrees with a chain
saw 15 just as hazardous as
using a two-man €ross cut saw,
and the operation should only
be undertaken with expert
supervision. The chain saw
makes undercutting very sim-
ple as it can be used to make
both the initial horizontal cut
and the angled notch. This
dispenses with the axe needed
to make the notch when felling
with a two-man cross cut.

For a normal felling cut,
start the backcur 2in. abowe
and 2in. behind one erd of the
notch and swing the bar into
the tree keeping it parallel to
the bottom of the undercut. Be
careful not to cut through the
tree hinge.

To cut through a tree which
1s wider than the length of the
guide bar, make successive cuts
around the tree making sure
that each cut is in the same
plane as the previous one.

e

Sewing the bar into the tree
keeping it parallel to the bottom
of the undercut.

Wider felling cuts

Make successive cuts around
the tree keeping them in the
same plane.
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Folding Saw

OTHER NAMES: Flexible saw,
chain saw

SIZE: 4ft.

MATERIAL: Steel

USE: To cut off branches

The folding saw is a length of
flexible, roothed steel with a
loop at either end.

TOOTHED
HINGED
SECTIONS

A rope is attached by the
loop to each end so that the saw
can be pulled in both direc-
tions. One end of the rope is
threwn over the branch and the
folding saw hauled up. One
person takes either end of the
rope and, standing well clear of
the branch, they pull in alter-
nate directions until the branch
15 severed.

It is dangerous to cut a
branch from below unaided, as
both the branch and the saw
itself could fall.

Log Saw

SIZE; 24 to 36in.
MATERIAL: Blade: steel;
Frame: tubular steel

USE: To cut logs to length and
prune trees

The blade is held under ten-
sion in a tubular steel frame. In
modern versions tension is ap-
plied by a quick-release lever.
The lever combined with an
oval sectioned frame providesa
cornfortable hand grip. The
blades, which are replaceable,
are made up of pegpged teeth or
a combination of pegged teeth
and gullets to provide cutting
action in both directions.

Curning with the log saw.




Hand Saw

OTHER NAMES: Rip saw, cross
cut saw, panel saw

STZE: Rip saw: Length: 26in.;
Pomis: 5 per in.; Cross cut;
Length: 24 to 26in.; Pomnts: 6108
per in.; Panel: Lemgth: 20 to
22in.; Pornes: 10 per in.
MATERIAL: Blade: steel;
Handle: beech, plasrtic

USE; To cut large planks or
panels

Hand saws as a group have
iong, tapering, unsupported
blades fitted with a closed
handle. Although they vary in
length, the main difference lies
in the number and shape of the
cutting teeth (see pages 74-76}.
The shape of the blade varies
with the quality of the saw. A
lot of modern saws, and some
more cheaply preduced tradi-
tionai style saws, have a
straight back and a blade of
uitiform thickness throughout.
The better rraditional saw has a
pronounced dipping curved
back, known as a **skew’’ back.
This is to reduce the weight at
the toe thus improving the bal-
ance of the tool. They are also
“taper ground™, that is,
ground on both sides of the
blade to taper from the handle
to the toe on the back of the saw
while remaining a constant
thickness just above the teeth.
This improves the clearance of
the saw in the kerf, even with a
minimum set, which makes the
saw easier to drive and wastes
less wood.

The traditional hand saw
handle is cut from a close grain
hardwood, usually beech, In
some ways it is a curious de-
sign, for it is impossible to cuta
handle from solid wood with-
out leaving short grain some-
where, and it is puzzling that
the cross grain strength of ply-
wood was never used for saw
handles. Modern saws are
often firted with molded plastic
handles of a less elaborate de-
sign. In either case a well-
designed handle should be set
low on the back of the blade for
correct balance and it should
be angled to produce maxi-
mum thrust approximately
halfway along the cutting edge.

PLASTIC HANDLE

P.T.F.E. COATED BLADE —

STRAIGHT BACK

SKEW BACK

RIP SAW
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RIP SAWS

The rip saw with its chisel-like
teeth is designed specifically
for curtting lumber along ids
length, that is, with the grain.

Using the rip saw

When cutting wood it is impor-
tant for the board to be sup-
ported on saw horses. Make
sure the board is high enough
to prevent the toe of the saw
from striking the ground and
low enough to get your shoul-
der above the job. Rest one
knee on the board to hold it in
place and position the saw on
the waste side of the marked
line. Your saw arm should be
free to move alongside your
body, the forearm in line with
the blade. Grip the handle
naturally bur extend the fore-
finger in line with the blade to
prevent the tool twisting in the
hand and meaking the cut
wander off line.

Hold the saw at approxi-
mately 45° 1o the work and
guide the blade with the thumb
of the left hand unril the cut is
well-established. Make short
backward strokes until the cut
is under way and then take full
strokes using almost the full
length of the blade. A rea-
sonably slow, even stroke will
be far less tiring and if the saw
is sharp and correctly set it will
quickiy cut through the board.
Sometimes stress builds up in
lumber during the drying pro-
cess, so that as you cut into the
board, stress is released and the
wood begins to move. This
may close on the blade of the
saw. To keep the cut open
drive small hardwood wedges
into it behind the saw blade.

Sawing at the board’s end
As you approach the board’s
end it is often easier to finish
the cut by reversing the board
and making a second cut to
meet the first,
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Holding the saw
Hold the saw at approximately
45° to the work. Use the thumb
of the left hand as a grade.

3 ‘\"\L

Positioning the board
Rest your knee on the board to
hold it on the saw horses,

It is often easier to reverse the
board and make a second cut 1o
meet the first.

CROSS CUT AND PANEL
SAWS

Cross cut saws are designed to
cut lumber across the grain.
The teeth are filed so that they
score two lines and remove the
waste between. The panel saw
is a smaller version of the cross
cut and is particularly useful
for cutting panels of hard-
board, plywood and particle
board to size.

Using a cross cur saw
When using a cross cut saw,
supeort the wood on saw hor-
ses as before, but stand 10 the
mside with one knee resting on
the work. Make sure that your
own weight does not close up
the cut, jamming the saw. Start
and proceed with the cut as for
a rip saw.

Ending the cut

Support the waste with the
other hand and make slow
careful strokes 1o prevenr the
waste breaking off.

Supporting
a panel

Support a springy panel on
either side of the cut, large
panels can be supported by
planks across the saw horses.




Back Saw

OTHER NA'ES: Tenon saw,
dovetail saw

SIZE: Length: 8 to 14in.; Pounts:
11 to 20 per in.

MATERIAL: Blade: steel;
Handle: heech, plastic

USE: To cut joints

Back saws have a straight
blade, parallel top and bottom,
with a heavy strip of steel or
brass wrapped along the back
to provide rigidity.

The handles are similar in
shape to those on hand saws
except that they are generally
mounted higher. Smaller back
saws are often fited with an
open handle. They are known
as doverail saws in Britain.

Back saws typically have
cross cut teeth for general

_bench work, such as cuotting
smaller sections of lumber to
length. Smaller back saws,
used 1o cut dovetails by work-
ing mainly in line with the
grain, are sharpened with fine
rip saw type teeth.

When starting the cut, back
saws are presented to the work
at an angle in a way similar to
that described for cross cut and
rip saws. Once the cut is estab-
lished, these saws are used
more square to the work than
hand saws are.

HANDLE

REINFORCED
BACK EDGE

SAW SCREWS

Cutting a tenon

A tenon is cut entirely with a
back saw, its size depending on
the nature of the work.

1. Hold the wood in a vise
angled away from you and saw
from one corner down to the
shoulder line. Reverse the work
and sazw the opposite corner
down to the other shoulder line.

2. Stand the work upright in
the vise and join the rwo cuis,
finishing parallel with the
marked shoulder line.

3. To cur shoulder line place
work on a bench hook. Keep
blade parallel to tenon; do not
cut into it at one end before
the waste is removed.
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Dovetail Saw

OTHER NAME: Gent’s saw
SI1ZE: Length: 4 to 10in.; Potnts:
15 to 21 per in.

MATERIAL: Blade: steel;
Handle: beechwood

USE: To cut very fine joints

The dovetail saw is a small
back saw with a straight chisel-
type handle. The small teeth
are finely set to cut a very
narrow kerf required for fine
joinrs. The term “‘gent’s’” saw
refers te the smaller, delicare
tools given to “gentlemen” of
an earlier date who enjoyed
woodworking as a hobby.
Saws with very fine teeth
and narrow blades are called
“bead’ and “jeweler’s’ saws.

Veneer Saw

SIZE: Blade length: 3in.
MATERIAL: Blade: steel;
Handle : hardwood

USE: To cut thick veneers

The venecer saw has two curved
serrated edges. One set of teeth
is sharpened for cross curting,
the other for cutting veneers
with the grain.

Pruning Saw

SIZE: 12 to 20in.
MATERIAL: Blade: steel;
Handle: hardwood

USE: To prune trees

The simplest form of pruning
saw, a descendant of one of the
earliest forms of saw, is known
in modern catalogs as the
“Grecian’ pattern. The cur-
ved, knife-like blade is serrated
on the underside with ragular
teeth facing backward which
cut on the pull stroke. The
curve of the blade auto-
matically progresses the cut.

The folding pruning saw has
a handle the same iength asor a
litde longer than rthe blade
which folds into tl.2 handle for
storage and safery.

A double edged pruning saw
is also available. It normally
has fine peg teeth on one side
of the blade and a coarser peg
tooth and guller combination
on the other side.
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SERRATED——
TEETH

CURVED
HANDLE

SWELLING GRIP

Flooring Saw

SI1ZE: Length: 123in.; Potnrs: 8
per in.

MATERIAL.: Bilade: steel;
Handle: beechwood

USE: To cut through floor boards

A flooring saw makes it easy to
lift floor boards to check
plumbing or electrical wiring.
The saw has a curving blade
with teeth on the underside
and an angled section. The
curved blade of the flooring
saw lets you cut into a board
without having to start with a
drill or keyhole saw, and the
curved cutting edge is less
likely to damage boards either
side. The teeth on the back
edge enable youtocut upto a
baseboard while keeping the
handle clear of the wall.

Using the saw

Pry up one end of the board
and wedge it open with a piece
of scrap wood. Cur across the
board at or near the joist.




Portable Circular
Saw

OTHER NAMES: Cut-off saw,
utility saw, builder’s saw, electric
hand saw

SI1ZE: Unloaded blade speed -
3,000 to 5,500rpm; Weight: 7%
w 14tb

MATERIAL: Various
ACCESSORIES: Saw blades,
guide fence, saw bench

USE: To cui solid lumber and
board to size

BLADE GUARD—J—

MAIN HANDLE

SWITCH

FIXING BOLT

BLADE
ANGLE
ADJUSTMENT
RIP
FENCE
RIP FENCE SETTING
RIP
THUMBSCREW
FREE-HAND
CUTTING

The portable circular saw is an
imvaluable power tool. It is
primarily a woodworking tool,
but with special blades fitted, it
can cut a number of materials
with equal ease. Saws are
manufactured as a purpose
made tool or as an attachment
to a power drill; the latter may
be underpowered for some
jobs, but it is much cheaper.
Larger industrial saws are
available, but a saw which takes
a 5in. or 71in. diameter blade is
normally sufficient.

SOLE PLATE

All pormtle circular saws
should be fitzed with a fixed
upper blade guard and a lower
blade guard which is pushed
back as the saw passes through
the work. The lower guard is
spring-loaded to return auto-
matically as the blade clears the
work. Check that the guard is
working efficiently before
using the saw and never fix it in
an open position when the saw
is running. Choose the right
blade for the job znd discon-
nect the saw before fitting it.

PROTRACTOR
SCALE

MOTQOR HOUSING
U= | perrn
ADJUSTMENT

DEPTH
SCALE

GUIDE

Drill attachment

This is a cheaper though
occasionally underpowered
alternative to the circular saw.
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SAW BLADES

Blades are specizlly designed to
cut lumber efficiently as well as
a variety of oiher materials.
Choose the right biade for the
job. An unsuitable blade can
ruin the work, wear the blade
or strain the motor. Keep the
blades sharp for quick clean
cutting. Circular saw blades
are best sharpened by a
professional.

RIP BLADE
Used for cutting lJumber parai-
lel with the grain.

CROSS CUT BLADE
This is designed to cut across
the grain of solid lumber.

COMBINATION BLADE
This is suitable for cutting
lun.»er in any direction, and
for composite boards.

CARBIDE TIPPED
BLADE

These hardened ripped teeth
stay sharp longer, especially
when cutting particle boards.

ABRASIVE DISK

Abrasive disks are flexible and
shatterpreof. A silicon carbide
disk will cut marble, state and
building blocks. An aluminum
oxide disk cuts thin gauge
ferrous pipes, such as drain
pipes and gurtering.

METAL CUTTING
BLADE

Suitable for aluminum, cop-
per, lead and brass.

PLANER BLADE
Produces a fine finish on all
lumber and boards.

FLOORING BLADE
Shouid be used on secondhand
lumber, especially where there
is the danger of cutting
through nails. Also useful for
high glue contenr marerials,
such as particle board.

FRICTION BLADE

These blades are for cutting
through corrugated iron and
thin sheet metal,
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RIP BLADE

PLANER BLADE .

 FLOORING BLADE

FRICTION BLADE

Changing a blade
Make sure that the saw is dis-
connected from the power sup-
ply. Check maker’s instructions
carefully for particular infor-
mation regarding removal.
Rest the sole plate on the
front of the bench with the
teeth against the edge. Pull
back the lower blade guard and
fit a wrench on the blade bolr.
Tap the wrench sharply with a
mallet to free the bolt and un-
screw it by hand. Remove the
washer and blade. Looking at
the machine from the blade
side, the saw blade revolves in
a counter clockwise direction,
most blades will have an arrow
printed on one side to show the
direction of rotation. This
should be facing you when the
blade is fitted. Pass the blade
through the slot in the sole
plate and replace the bolt and
washer to secure the blade to
the motor drive shaft. Tighten
the bolt with a wrench.

Removing the bolt
Tap wrench with maller to
loosen bolr. Unscrew by hand.

Fitting the blade

With the directional arrow
facing you, pass the blade
through the slor in the sole plate.




Setting the depth of cut

To curt right through the mat-
ertal with minimum splinter-
ing, the blade should be adjus-
ted to project jin. from the
underside {(a). Place the sole
plate on the workpiece with the
guard in the open position and
the blade against the side edge.
Release the depth adjustment
knob and swing the body of the
saw up, or down, keeping the
sole plate flat on the work until
the blade is at the required
depth. Tighten the knob.

To set the blade to cut par-
tially through the inarerial
mark the depth of cut on the
edge of the work. Position the
blade so that at the lowest point
of its arc, the point of a tooth
just touches the line 7&).

{a) FULL CUT

(b) PARTIAL CUT

Setting for an angled cut

The sole plate can be adjusted
to tilt the saw blade to any
angle up to 45°. The bracket
fitted 1o the sole plate is marked
with a protractor scale to in-
dicate the desired angie and
can be locked in place by the
angle adjustment knob. Try
the cut on a pilece of waste
wood to check the accuracy of
the angle with a sliding bevel.

When the blade is set at an
angle, the depth of the cut is
decreased and should be reset.

Free-hand rip cuts
The saw can be used free-hand
to make a rip cut by following a
marked line. When positioning
this line remember to allow for
the thickness of the kerf, which
may differ for different blades.
Rest the front of the sole plate
on the lumber so that the blade
just clears the edge. Check posi-
tion as shown, right. Switch
on the saw and waic for it 10
reach top speed before starting
the cut. Advance the saw
through the work with a steady
pressure, neither so fast thart it
strains the motor nor so slow
that the blade ovérheats. The
sound of the saw is your best
guide. Keep vour eye on the
cutting guide to make sure that
-thacut does not wander. If the
saw jams, or the motor Is
straining, back off a liitle to
allow the saw 1o run up to
speed again before continuing.

Using a fence guide

A rip fence acts as a guide for
making repeated rip cuts
guickly and accurately without
marking out the work. The
fence, which is adjustable, can
be fitted to either side of the
saw. Set the fence for the width
of the cut by measuring from
the inside of the fence 1o the
blade. Aliow for the set of the
blade and position it.

guide strip
Clamp a sirip to the work
parallel to the cut lime. Run the

edge of the sole against the strip.

Align free-hand cutting guide,
usually marked on the sole
plate, with the curting iine.

M, .
Jree-hand ripping keeping the
fence hard against the edge of
the work.

SAVWS 87




Making a crass cut

For an accurate cross cut, you
need a guide against which the
sole plate of the saw can run.
Screw twe wood strips to-
gether in the form of a “T”
square, One strip rests against
the far side of the work, while
the other lies across the work to
form an accurate right angle.
Position the “T°° square as
shown. Run the saw through
the work keeping the sole plate
pressed against the leg of the
“T” square. If the top piece of
the “T is left over length, the
saw will cut through it as the
cut is finished leaving the re-
maining piece the exact Jis-
tance from the blade o the
“T” square leg. On sub-
sequent cuts, align the cut end
of the *“T”” head with the cut-
ting line marked on the work to
automartically position the leg
int the right place.

Making a miter cut
Clamp a guide strip to the work
at the required angle for
accurate results.

Cutting boards to the
same length

To cut several boards to the
same length, screw a softwood
strip to the bench and butt the
squared ends of the boards
against it. Clamp another wood
strip across all the boards to act
as a guide for the saw. Cut all
the ends of the boards at once
in one pass.
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“T BAR

Positioning the “T” square
From the cut line, measure the
distance from the blade to the
edge of the sole plate and clamp
the *“T” square on this line.

Cutting panels

Before a large panel is curt,
support it securely on saw
horses with wood strips on
each side of the cut. Place the
board face side downward to
achieve the cleanest cut on that
side. Clamp a guide strip para-
llel with the required cutting
line and operate the saw in the
normal way. On a long saw cut
the kerf may close up, pinching
the blade. Stop the motor and
place a small wedge in the
cut behind the saw before
continuing.

Cutting a groove

To ¢cut a groove or dado wich a
circular saw ser the blade 1o the
required depth and the guide
fence to make a cut for each
edge of the groove. Reset the
guide to make intermediate
cuts and clear our the waste
with a wood chisel.

Extending the fence

Screw a hardwood strip to the
bench to provide better control
and protect the work edge.

Safety factors

Support the work securely and
make sure rthat the blade will
not cut anything underneath
the work. Do not force the cut
or twist the blade. Take up a
steady stance and where poss-
ible stand to cone side of the
cutting line. Keep the cord
away from the blade and check
it regularly for condition. Do
not put the saw down while it is
still running and never adjust
the saw while it is connected to
a power supply.




Saw Bench
Attachment

SI1ZE: Table size: 1434 x 10 to
20« 16m.

MATERIAL: Steel
ACCESSORIES: Portable
circular saw

USE: To convert a portable
SaW 10 4 table saw

FIXING
BOLTS

Some manufacturers supply a
saw bench attachment, de-
signed to convert their portable
circular saw into a saw table.
These are small, lightweight
tables and normaily will not
take other makes of saw. If you
are thinking of using this
attachment it may influence
your choice of saw.

The saw is fitted upside
down to the underside of the
table with the blade and guard
protruding above the surface.
It must be fixed securely and
accurately aligned with the
bench guides. The saw bench
has four legs, which must be
securcly bolied to a work
bench. Alternativety it could
be fixed to a composite board
base, which could be clamped
to a bench when required. This
has the advantage of portability
and clears the work surface
when the saw bench is not
required. The angle and depth
of the blade is adjusted by the
portable saw controls,

RIP FENCE

Special purpose bench saws are
nich more powerful and
‘accurate machines ;
incorporating the same features
as the artachment.

PORTABLE

CIRCULAR 5AW

MITER FENCE

SAW
TABLE

Rip sawing

The saw bench is ideal for
ripping boards to width, as it
leaves both hands free to guide
the work. Raise the saw blade
to just clear the thickness of the
material to be sawn. Set the rip
fence the required distance
f:om the blade.

the work over the blade.

Run the saw until it is up to
speed before feeding the work
against the blade. Holding the
work firmly against the fence
push it steadily over the blade.
Keep both hands well clear of
the blade. Do not lean on the
work as your own weight may
force the cut *o close and jam
the saw.

Finishing the cut

To finish the cut, use a push
stick, a length of softwood with
a notech cut in one end, to feed
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Cross cutting

To cut the ends of rails square,
set the miter fence at right
angles to the saw blade. Mark
the cut on the front edge of the
rail and align ir carefully with
the blade before switching on.
Hold the rail against the fence
and slide it in its groove to push
the work into the saw.

The ends of the rails can be
cut to any angle by setting the
miter fence accordingly and
proceeding as for a normal
cross cut.

Cuiting a rabbet

A rabbet can be cut by using
the rip fence with the blade set
to cut the depih of the rabbet.
Cut one face of the rabbet,
reset the saw and cut the other
face, removing the waste at the
same time.

FINISHING
CUT

FiIRST CUT
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Cutting rail ends
Use both hands for large offcuts
and one hand for dealing with
smaller wood lengths.

Cutting a dado

Set the rip fence 1o make one
cut on each side of the groove
and make the intermediate cuts
to remove the waste. Beveled
or ‘““‘wobble” washers can be
fitted to the blade to increase
the kerf width considerably
when removing the waste.
Beveled washers set the blade
at an angle so that as it revolves
the teeth move from one side to
the other.

Cutting a tenon
Cut an sccurate temon joint
using the miter fence set at 90
to the blade. Set the saw to
match the depth of the shoul-
der. Make sure the depth is
accurately matched, as other-
wise the tenon may weaken.
You can cut the length of the
tenon with a cross cut hand
saw, then cut the shoulder line
with the saw bench for ac-
curacy. Turn the work over
and repeat the seguence.
Mount the blade with a
beveled washer to remove the
‘waste quickly and easily.

JA i "3".}‘? g” ':

Make the first cut along the
showlder line and on the waste
stde. Mahke further cuts on the
waste side one blade widrh ar a
time until the joint is complete.

—



Frame Saw

QOTHER NAMES: Bow saw,
sweep saw, tUrning saw

SIZE: La.pth: 8 to 28in.; Width:
% to 33in.

MATEFRIAL.: Biade: steel;
Frame: beechwood

USE: To rip, cross cut and cut
curves in lumber

CABLE
CHEEK

STRETCHER

WING NUT

CONTINENTAL
BOW SAW

TOGGLE

The modern frame saw is
based or centuries-old con-
struction. A relatively narrow
blade is held in tension by the
side pieceg or “cheeks” of the
frame, pivoring abour their
centers on the ends of a stret-
cher rail. The top ends of the
cheeks are pulled voward each
other either by a twisted cord
and toggle stick, or by a
threaded rod or a cable, ten- BRITISH BOW SAW
siened by wing nuts. The stret-
cher rail and cheeks are either
joined by a dry stub mortise
and tenon or a bridle joint.

The rtraditional two-handed
method of holding the frame
saw conirols the direction of
the blade and supports the
frame. Grip the handie with
one hand, the index finger ex-
tended in ihe direction of the
blade, Take the blade fixing
between the index and second
finger of the other hand, wrap
the thumb around the cheek
and clasp the other fingers
around the other hand.

On some European models
the blades are fixed in a vertical
position for cross cutting, but
with a swivel blade for ripping.

The British type of frame saw, Holding the frame saw Using the swivel blade
the bow saw, has a smaller Hold the saw in both hands for Swing the frame aside to clear
frame and is used for curves. more precise control, long boards when rip sawing.
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Coping Saw

SIZE: Length: 63in.; Bow deprh:
42 and 63in.

MATERIAL: Blade frame: steel;
Handle: hardwood

USE: Te make curved cuts in
wood or plastic

The blade of the coping saw is
very narrow and has fine teeth
grouped at 14 per in. It is held
under tension by the spring of
the frame. It can be angled to
cut in any direction, by twist-
ing the pins extending from the
blade holders.

Fitting a blade

Replace a blade when it be-
comes Dblunt or is broken.
Slacken the saw by turning the
handle counter clockwise while
resiraining the blade hoider.
Place one end of the blade in
the slot in the front biade hol-
der, then insert the other end as
shown below.

Tension the frame by turn-
ing the handle clockwise. To
straighten the blade, line it up
with the holder pins.

Securing the blade

BLADE

Make sure the cross pin of the
blade locates behind the front
blade holder.
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HANDLE; CAN BE TURNED TO
SLACKEN OR TIGHTEN FRAME

HOLDER

ALIGN BLADE HOLDERS
BY SIGHTING FROM END

FRAME

BLADE HOLDER PIN

BLADE

SWIVELING
SPIGOT

THREADELD
SWIVELING
SP1GOT

Press the frame against a
firm surface until you'can
attach the free end in the rear
blade holder.

Using the coping saw
Fit the blade with the teeth

facing forward for thicker
stock. For thin material, set the
teeth to face backward and cut
by holding the work flat on a
bench as for a fret saw. Turn
the blade when necessary to
clear the work, This is parti-
cularly useful when cutting
shapes in a panel. First drill a
hole in one edge of the shape.
Pass the blade through on its
own, then connect it to each
end of the frame.

Cutting shapes

Clamp the work to the Fench
and cut the desired shape,
angling the blades as necessary.




Fret Saw

OTHER NAMES: Scroll saw,
deep throat coping saw

SIZE: Length: 5in.; Bow depth:
113in.

MATERIAL: Biadeiframe: steel;
Handle: hardwood

USE: To cut tight curves in wood
and plastic

The fret saw is used to work
thin sheet materials. 1t 1s very
similar to the coping saw, but
has a much deeper bow to the
frame and can, therefore, be
used to cut shapes well inbgard
from the edge of a panel. The
plade is so fine, up to 32 teeth
per in., that it can cut curves
without being angled.

The blade is held at each end
by asimple, thumb screw oper-
ated clamp. It is fitted like the
blade of a coping saw, but the
operation is much simpler as
the spring of the frame itself is
sufficient to tension the blade
withour further help.

To use the saw, hold the
‘work flat on a bench over-
hanging the edge. With the saw
-teeth set to face the handle, saw
from below using a puli stroke.
The bench backs up the work

Piercing Saw

OTHER NAMES: Lightweight

fret saw, jeweler’s piercing saw

SIZE: Lenprh: 5 to 6in.; Bow

| depth: 23 and 33in.
1-MATERIAL: Blade/frame: steel;
Handle: hardwood

USE: To cut tight curves in thin

sheet meral

The piercing saw is construc-
ted in exactiy the same wayasa
fret saw, but its extremely fine
blade, up to 80 teeth per in., is
specifically designed for cur-
ting thin sheet metals, such as
steel, copper, brass and alum-
inum. Jewelers and silver-
smiths use the saw 1o cut gold
and silver sheet.

The blade is fitted and used
as for a fret saw. Some frames
adjust to take blades of dif-
ferent lengths, which is a useful
and economic way to re-use
broken but otherwise function-
ing blades.

FRAME

HANDLE

THUMB SCREW

THUMB SCREW THUMB SCREW

SLIDING FRAME

THUMB SCREW THUMB SCREW
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Saber Saw

OTHER NAME: Powered

g saw

SIZE: Unloaded speed: 2,700 to
3,300 strokes per minute; Weight:
34 10 6lb

MATERIAL: Various
ACCESSORIES: Saw blade,
guide fence

TUSE: To cut curves in various
materials

TRIGGER
SWITCH

The saber saw, which is de-
signed as a power drill attach-
ment as well as a special pur-
pose saw, is a useful tool in the
home workshop. It does not
have the power and accuracy of
larger saws for cutting large
panels or thick sections of lum-
ber, but its versatility is a great
advanrtage. It can not only per-
form a variety of cuts but, fitted
with the appropriate blades, can
also saw a large selection of
materials. There are extra long
coarse blades for curting large
sections of lumbeér; shorter
blades with different grades of
teeth for finer cutting of soft-
woods, hardwoods and com-
posite boards; hack saw-like
blades for cutting metal; and
special blades for cutting plas-
tics, masonry, plasterboard,
leather, rubber and cardboard.
A superior blade is available
with carbide tipped teeth and
there are also blades edged
with tungsten carbide chips of
different grades. They cut
slower than many blaces and
are a little more expensive, but
last longer and produce a very
clean cut with virtually no
splintering. They will also
tackle ceramics.

Blades should be fitted ac-
cording to the maker’s instruc-
tions. Make sure they are
securely held and aligned as
accurately as possible. Not all
manufacturers produce the
same range of blades, but some
makes are interchangeable.
Check that the fitting is identi-
cal by comparing a blade from
your own machine with any
prospective purchase.

94 SAWS

BLADE
HOLDER

LOCK
BUTTON ¥

SHOE

GUIDE FENCE

BLADE

FLUSH CUTTING BLADE

PLASTER CUTTING BLADE
E [-Ys] \

COARSE WOOD BLADE

FINE WOOD BLADE

EoO .

METAL CUTTING BLADE

KNIFE BLADE

>

CARBIDE CHIP BLADE

HANDLE

Using the saw
The saw is operated by squeez-
ing the trigger. It switches off
as soon as the trigger is re-
leased. Most models have a
lock button which can be
pressed to run the saw con-
tinuously. The button can
be auromatically released by
squeezing the trigger again.
Some types of saw have vari-
able speeds. Use a slow speed
for hard materials and a faster
speed for soft materials.

Rest the front of the shoe ocn
the work, with the blade just
clear of the edge. Advance the
saw through the cut keeping
the sole on the work and pro-
viding just enough forward
pressure to cut easily. Forcing
the pace will blunt the blade, if
not break it. If the cut is too
slow, either the blade is blunt,
or it is not the right type for the
job. When the cut is complete
switch off and hold the saw
until the blade stops running.




Making a straight cut

Hold work firmiy on a safe
surface which allows enough
clearance beneath the cut for
the blade to work unimpeded.
As the saw cuts on the up-
stroke, any splintering is likely
to occur on the top surface so
lay the finished face of the
material downward. The saw
can be used free hand following
a marked line.

Some saws have a rip fence
accessory to fix to the shoe.
The fence runs on the edge of
the work to guide the blade ina
ire parallel to the edge. The
saber saw does not do this job
as well as a circular saw: the
blade must be perfectly lined
up with the fence to cut a
straight line without being dis-
torted, and on most models this
is difficult to achieve. A guide
strip can be clamped to the
work 1o prevent the zaw
wandering off line.

Angled cuts

The sole on many saws can be
adjusted to swing the blade
over to angles up to 457,

Cutting holes in a panel

To cut an opening in the face of
‘a board, mark and then drill a
hole Zin. in diameter next to

“t the marked line on the waste

side. Insert the blade of the
saber saw and follow the line.
Cut a circular hole in one
operation.

Cut a square hole as shown
right. Cut each corner until the
waste drops out. Saw in the
other direction to remove the
remaining waste.

Plunge cutting

Cuts can be made inboard of a
panel without drilling a start-
ing heole. This method is
known as “plunge” cutting,
and needs practice to stop the
saw jumping as the blade at-
tempts to enter the work and to
prevent the shoe slipping.

Tip the saw forward on the
front edge of the shoe with the
blade above the surface of the
work. Switch on and pivot the
saw about the front edge of the
shoe until the blade begins to
cut. Do ot make a forward cut
until the shoe is resting firmly
on the work.,

Starting the cut

Rest the front of the shoe on
the work, fine up the blade with
the marked line and switch on.

Using a square as a guide

Run the sole of the saw against
a square held across the work
for an accurate square crosscut.

Cutting a square hole

s

Run the blade into a corner,
back off lin. and cut a tight
curve o the next side.

Saw pasition for plunge curting.

Curved cuts

Most saber saw blades are nar-
row enough to cut tight curves.
Follow the line by eye, cutting
on the waste side. Do not force
the blade to cut a curve which
is straining it. Either change to
a narrower blade or remove
some of the waste with straight
cuts to give greater clearance
for the blade.

Make preparatory straight cuis
to either g concave {abave) or
conrvex (below) curve.

Cutting metal
The saber saw firted with the
appropriate blade will cut any
metal which is normally work-
ed by a hack saw. Back up
thin sheet metal with a sheet of
composite board, both being
cut together o give a clean
finish and avoid distorting the
metal. Spread a thin film of oil
along the cut line and proceed
at a steady pace.

Cutting plastic laminates
Saw sheet laminate as for thin
sheet metal, keeping it held
down firmly onto the backing
board. Lay the laminate face
downward 1o avoid chipping
on the face side. Always use the
blade recommended for fine
metal work.

Safety factors

Unplug the saber saw before
inserting a blade and make sure
that the *lock-on” button is not
operative before plugging the
saw in. Keep the cord away
from the blade and take parti-
cular care that it does not pass
under the work where it may be
severed by the blade.
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Hack Saw

S81ZE: To wake 8, 10, 12in. blades
MATERIAL: Frame/blade: steel;
Hardle: zinc, alloy, hardwood
USE: To cut metal

Hack saws are used to cut most
metals. The bow frame is
adjustable to take different
lengths of blade, and may be ADJUSTER
fitted with a pistol grip handle
or a straight hardwood grip.

The pistol grip is much more PISTOL
comfortable to use and is less E{KI{JPDLE
likely to tvist in your hand.

TUBULAR FRAME

LOCATING
PIN

SPIGOT

WING NUT

FLAT FRAME

STRAIGHT HANDLE
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Using a hack saw

Secure the work firmly in a
vise. Use your thumb to guide
the blade when making short
backward strokes to establish
the cut, then use the hand to
steady the frame. Proceed with
full length strokes, establishing
a steady rhythm.

Use the hand ro sready rhe
trame, Cur on the forward
srroke and re. 2ase pressure on
the return stroke.

Cutting thick sections

Saw on all sides working to-
ward the center to keep the cut
square. Mark the metal all
around and proceed with the
cut using a light oil as a iub-
ricant. Cut away the metal in
the center using the previous
cuts as a guide.

Saw o the depth of the blade,
rotate the work away from you
and continue all around wuntil
the cut 1s established.

Round stock

Hack saws will cut round stock
and sheet metal if youadapt the
sawing technique. Sandwich
sheet metal between plywood.

e

Rorate metal tube away from
vou during the cut to prevent
the blade snatching and to keep
the guide line in view.

If the saw wanders off ling, you
are probably twisting the frame
ourt of line with the cut. If the
blade snaps in the middle of a
cut line, start with a new blade
at the opposite end whenever
possible. A new blade will be
slightly thicker than a used one
and is likely to jam in the old
cut line.

Always use new blades to cut
brass as a worn blade may slip.

Cutting sheet metal

Cut thin sheet metal at an
angle keeping as many reeth
in contact with the work

as you can.

Blades

Hack saw bladzs are made with
different sizes of teeth to suit
the marterial being cut. The
normal range of sizes is 14, 18,
24, and 32 teeth per in. As a
guide, 3 teeth should fit the
thickness of the maternal.
Choose fine teeth for sawing
thin sheet material or hard me-
tal, and coarse teeth for soft
metals like aluminum which
would clog finer reeth. Coarse
teeth are “raker’ set for effi-
cient chip clearance and are
recommended for thick sec-
tions of soft metals. A wavy set
is used for fine teeth.

Fully hardened blades are
brittle, and likely to break eas-
ily in the hands of an amateur.
They are also very expensive.
For general purpose work, use
a flexible steel blade with hard-
ened teeth.

REGULAR
TOOTH

Hack saw blades have
fine, regularly spaced
teeih which can be raker
ser oF wavy sel.
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Fitting a blade

Hack saw blades are held under
tension by a wing nut on the
end of the frame. To replace a
blade, slacken the nut until the
blade slips free of the frame.
Hook the holes in each end of
the new blade over the locating
pins so that the teeth face away
from the handle and apply ten-
sion. Experiment to get the
right tension when fixing the
blade. If it is too tight, it will
arch up toward the frame, if too
loose it will bend while in use
and probably snap. The locat-
ing pins protrude from a spigot
which has square shoulders to
angle the blade in one of four
positions ar 90 ro one another.
This allows you to fit the blades
sideways or even inverted.

Hack saw blades can be firted
tnverted or ar an angle to make
cuts longer than the frame
normally permits, or where
access space is limited.
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Junior Hack Saw

SIZE: Blade length: 6in.
MATERIAL.: Frame: steel;
Handle: nylen, zinc or aluminum
alloy

USE: Fine metal work

STEEL ROD HANDLE FRAME

RUBBER FINGER
GUARD

/é;EPLACEA BLE BLADE

' : HANDLE

BLADE
RETAINING
PIN

FLAT STEEL
FRAME

TENSIONING
KNOT

SPIGOT

SLOT FOR BLADE RETAINING PIN

The junior hack saw is more
convenient to use in confined
spaces but must be used to
make fine cuts only.

The frame and handie of the
simplest junior hack saw is
made in one piece from a bent
steel rod. The blade, which has
32 teeth per in., is held under
tension by the natural spring of
the frame and held in place by
slots. The pins which project
from each side of the blade
hoid it in position once it is
inserted in the slots.

Another version of the saw
has a pistol grip. The blade is
located in a slot at the front end
of the frame, but fits into a
tensioning device at the rear.

Replacing a blade

Fit the front end of the blade in
to its slot; press the end of the
Jrame firmly and loc.te the
other end of the blade wn its slot.




A=+ _ _1 £ _
ivilnl riacK >aw
SIZE: Length: 8in.
MATERIAL: Plagstic
ACCESSORY: Hack saw blade
USE: To use where a standard
hack saw is unsuitable

BLADE CLAMP
SCREW ——

HACK SAW
BLADE

PLASTIC
HANDLE/FRAME

The mini hack saw is a one-
piece handle and frame which
accommodates a hack saw
blade. It will hold broken bla-
des as well as new ones. It is
used to cut metal in confined
spaces which would be inac-
cessible to a standard hack
saw. The blade slides into the
handle and is secured by a
screw clamp at the front end.

b | s A
Sheet Saw
SIZE: Blade leppth: 12 10 16in,
MATERIAL.: Bladz: steel;

Handlg: zinc alloy
USE: To cut sheer materials

FLAT METAL

REPLACEABLE

BLADE
BLADE %
FIXING SCREW

A standard hack saw cannot be
used to cut large sheets of ma-
terial because the depth of the
frame limits its reach. A sheet
saw has a hack saw blade fitted
to a flat meral blade which can
pass through the material like a
hand saw.

The smaller version has a
standard 12in. blade and is
used to cut flat or corrugated
steel, brass, copper and so on.
It will also cut asbestos, plastic
and slate. The larger saw takes
a special 16in. blade with 6 or
10 teeth per in. This saw will
cut thicker sheet material,
thermo-plastic brick< and met-
al covered plywood.

FRAME

HOLLOW
DIE CAST
HANDLE
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Saw File

OTHER NAME: Rod saw,
tension file

SIZE: 6 and 8Sin.
MATERIAL: Steel

USE: To cut metal, ceramics
and plastics

A saw file 18 a thin, round
sectioned rod which is ten-
sioned in & hack saw frame.
The surface of the rod is cov-
ered either with tiny hardened
teeth or by tungsten carbide
particles. The file can cut in
any direction and will turn in
its own thickness. This makes
it extremely useful for cutting
very intricate curves in ma-
terials which are normally dif-
ficult 1o work, for example wall

shower fittings.

Some manufacturers pro-
vide special hack saw-like fra-
mes to tension the saw file, but
with special clips, they can be
used in standard hack saw fra-
mes. Files are also produced
with wire handles at each end
to be used withour & frame at
all. They are extremely useful
in confined spaces where a
etandard frame saw would be
unsuitable.

tiles can be cur o fit around -

HARDENED TEETH

SAW FILE

CONVERSION CLIP

N
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FLEXIBLE

CUTTING WIRE

CONVERSION CLIP




Band Saw

SIZE: Depth of throar: 93 10
144in.; Table: 7 =7 10

18 x 18in. .
ACCESSORIES: Blades

USE: To convert large sections of
lumber to size and tu cut curves

A band saw is a power tool
which is widely used in in-
dustry to cut lumber to size,
particularly where curves are
involved. Smaller versions are
available for the home work-
shop. The blade is a steel loop
which is driven around two
wheels inside the casing 1o give
a continuous cutting edge. De-
pending on the model, home
workshop band saws wilf curt
wood up to 6in. thick.

UPPER WHEEL GUARD

|
1
§
!
|
’!
|
|

e T
D

AN
GUARD
GUIDE FENCE

! GUIDE
ASSEMALY

ACCESS SLOT
53510 TABLE INSERT

PROTRACTOR
SCALE

LOWER WHEEL
GUARD

TABLE TILT CLAMP
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Blades

Band saw blades are toothed
steel bands welded into a con-
tinuous loop. On the smaller
domestic machines, they range
from &in. to %in. wide. The
narrow blades are used for cut-
ting tight curves; wider blades
make straighter cuts, The teeth
are spaced at 6 to 24 teeth per
in. Coarse blades are for cut-
ting through large sections of
lumber, while fine teeth are for
cutting metal. The shape of the
teeth also varies. Like the hack
saw, the band saw has stan-
dard, skip tooth and hook tooth
blades. The set of the teeth also
varies from blade to blade. The
common woodworking blade
has teeth set alternately to the
right and left like any hand
saw. For coarse metal working,
there is often a raker or unset
tooth positioned beiween a pair
of set teeth to clear the waste
quickly. Fine metal cutting
teeth have a wavy set like a
normal hack saw.

Toothless blades are avail-
able for cutting ceramics and
plastics. The curting edge is
surfaced with tungsten carbide
chips. This kind of blade will
also cut lumber and board; it
produces a very smooth finish
but is rather slow to work.

Blades are raker or wauvy set
ltke a hack saw or alternate set
like a hand saw. Skip and hook
teeth clear waste quickly.
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Fitting blades

Open the wheel guards to get to
the two wheels over which the
blade runs. The lower wheel is
driven by the motor. The idler
wheel is adjustable for tension-
ing and sometimes tracking.
Both wheels are covered with
rubber to protect the set of the
blade. Slacken the upper wheel
tension adjuster (usually lo-
cated at the top of the machine}
so the blade will be able to fit
easily over both wheels. Re-
tract both blade guide assem-
blies as far as possible and
remove the table insert. (The
table has an access slot to allow
the blade to pass through to the
center.) With the teeth facing
you fit the blade over the
wheels. Take up the tension by
the adjuster.

BLADE
THRUST
SUPPORT
WHEET,
ADJUST-
MENT
BLADE GUIDE
PIN

BLADE GUIDE

r RA
AII:'T“IF?%‘E‘ENI:F BLADE THRUST

SUPPORT WHEEL

Some saws have a scale to in-
dicate the correct tension for
each blade; if yours does not,
tension the blade untii it flexes
ne more than a %in. sideways
under finger pressure.

Fracking
On some machines the blade
will automatically track in the
center of the wheels. Other-
wise, a tracking adjustment
mechanism will be provided.
Check manufacturer’s instruc-
tions for the exact procedure.
On machines without auto-
matic tracking, set the support
wheels about in. behind the
blade. They should not be in
contact with the blade until
force is applied to it. Check the
tracking by rotating the lower
wheel by hand.

Setting the guide pins
Set the guide pins to clear
each side of the blade by
0.003in. Use a feeler gauge te
measure the clearance or a
piece of paper as a rough guide,
They should also be adjusted
to fit just behind the teeth. If
they are positioned too far for-
ward, they will spoil the set.
Rotate the saw by hand once
more to check the settings.
Close the wheel guards and
replace the table insert. The
upper blade guide assembly
can be raised or lowered to
accommodate the thickness of
the work. Adjust the guide to
just clear the work’s surface.

Maintenance

Clean the band saw regularly to
remove the accumulated dust.
Replace rubber wheel linings if
necessary, Hang the bladesina
loop or feld them into a coil for
storage.

Folding a blade

W’ith the teeth facing away
from you, hold the band about
one third up from the bottom of

the loop. Cross the band, left
over right, to form three loops.
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Straight cuts

Straight cu:s are best made
against a guide fence. Mark the
width of the cut on the work
and adjust the fence o line up
the mark with the blade. If
vour machine does not incor-
porate a rip fence, clamp a
temporary softwood fence to
the table. Switch on the power
and feed the work past the
biade with steady pressure.
Use a push stick to feed narrow
work efliciently.

If the blade wanders off line,
even with a guide fence, check
the condition of the set and the
adjustment of the blade guides.

Cutting with a softwood fence.

Cross cuts

Set the miter fence at right
angles to the line of the blade o
make a square cross cut. Make
atrial cut on waste material and
check with a try square.

Making a cross cut
Hold the work firmly against
the fence and feed the work

past the blade.

Miter cuts
The miter fence can be set to
any angie up to 45 to make

miter cuts. Proceed as for
square Cross cuts.
Make compound angled

cross cuts by using the miter
fence while the table is ulted.

Beveled cuts

The rable can be angled to cut
beveled rip and cross cuts.
Stacken the table tilt clamp and
move the table by hand to the
required angle indicated on the
protractor scale. Relock the
table tilt clamp.

-

Making a beveled cut
For beveled rip cuts, position
the fence below the blade so
that the work is supported
during the operation.

Free-hand beveled cuts can be
made by removing all fences
and following by eve a marked
line on the work.

Curved cuts

When cutting curves, take care
not to twist the blade out of
line. As soon as the curve be-
comes too tight for the blade to
take easily, run the blade out of
the work on a tangential cut.

If necessary, the blade can be
backed out of a cut in order to
correct the line or move in
another direction. Bring the
blade out slowly and avoid
pulling or twisting it.

Cut several identical shapes
in thin sheet material by pin-
ning several pieces together
through the waste. Follow the
pattern on the top sheet to cut
all the boards simultaneously.
Thin sheet metal can be backed
up by sandwiching it between
sheets of scrap plywoad.

Negotiating a curve

Make a rangential cut 1o get
the blade out. Remove the
waste, and start again, making
tangential cuts as necessary
unttl the curve is complete.
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Masonry Saw

OTHER NAME: Stonemason's
SAW

SIZE: 12 to 42in.
MATERIAL: Blade: steel;
Handle ! hardwood

USE: To saw through masonry

Masonry saws have carbide
tipped teeth for sawing rhrough
bricks, stone, cement and
building blocks. The two-rman
wall saw will cut 2 whole sec-
tion from a masonry wall to
insert a deor or window, or can
be used to cut berween brick
Courses to insert waterproofing
in an older house.

The smallest version, known
as a chasing saw, is used by
electricians and plumbers 1o
channel our masonry for the
insertion of cable, conduit, or
pipework.

DETACHABLE
HANDLE
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TWO-MAN
SAW

P.TFE COATING

TUNGSTEN CARBIDE
TEETH

P.TFE COATING

MASONRY
SAW

pt———— TUNGSTEN CARBIDE TEETH

nf?

CHASING SAW

TUNGSTEN
CARBIDE

TEETH

A general masonry satw is used
like a hand saw to cut all types
of masonry, roofing tiles, and
earthenware pipes to size.




Hole Saw

OTHER NAME: Hole cutter
SI1ZE: Diameter: 1 1o din.
MATERIAL.: Blade diiil bix:
steel; Backing plate: plastic, zinc
or aluminum alloy

1JSE: To cut large holes in
various marerials

BAYONET
LATCH

PLASTIC
BACKING
FLATE

DRILL LOCK SCREW

he hole saw has a drill bit
centered on a cylindrical saw
blade. The biade is either cup
shaped, being pressed in one
piece, or curved, and fits into a
backing plate. Each set is sold
witha range of sizes. Bladesare
made in various materials to
cut wood, cast iron, sheet steel,
stainless  steel, aluminum,
brass and plastics.

Secure the hole saw in the
chuck of a portable electric
drill or a drill press. Mark the
center of the hole with a center
punch, and locate the point of
the drill bit. Select a slower
speed than normal as the blade
itself will be moving much fas-
ter than thc central drill bit.
Feed the saw into the work at a
steady rate.

To cut a ring, set up the saw
in a drill press and clamp the
work to the table with a back-
ing sheet. Drill out the center
of the ring, fit the larger blade
of the set and cut the circum-
ference of the ring without
moving the clamped work.

| USE: To cut holes in a panel

Compass Saw

OTHER NAMES: Pad saw;
kevhole saw; wallboard saw
S1ZE-: Blade length: 5 to 15in -
& 1o 10 points per in.
MATERIAL; Blade: steel;
Handle: zinc alloy, hardwood

BLADE
LOCKSCREWS

The compass saw has no frame,
so it can be used in places
where a coping saw, for in-
stance, would be limited to the
edge of a board or panel. The
compass saw has a tapered nar-
row blade and can be used to
cut a letterbox hole, keyhole,
lock hole, or a hole for a switch
plate or a socket box in
plasierboard.

Some types take only one
rype and size of blade; others
take a small range of inter-
changeable blades of different
sizes, usually small, medinm
and farge. There are also pad
saws that will take whole or
broken hack saw blades, which
make them a useful general
purpose short stroke saw.

For small diameter holes use
a saw with a pointed biade; for
curting thin wood such as ply-
wood or hardboard use a saw
with fine teeth; for cutting
through fairly thick panels of
lumber use the wider blades,

BLADE LOCKSCREW

Fitting a blade

Blades are held in place either
by a knob or a screw on the
ferruled neck of the handle.
Turn the knob or screw coun-
ter clockwise, withdraw the
blade, slot ina replacement and
then tighten.

Using the saw

Drill a small hole in the wood
to receive the tip of the blade
and gradually cut mito the
wood using a sertes of careful
short strokes.

The thin, high grade,
tempered sieel blades easily
bend and can often jam if the
CUTHING QCIION 15 100 YIgOrous,
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Reciprocating Saw

OTHER NAMES: All purpose MOTOR HOUSING
saw, saber saw, heavy duty saw,
bavoner saw

S1ZE: Unleaded speed: 1,600 to
3,000 sirokes per minure; Weight:
6 10 Bdlb

MATERIAL: Various

TISE: To cur various materials

SECONDARY
HANDLE

TRIGGER
SWITCH

ADJUSTABLE SHOE

The reciprocating saw is a
portable heavy duty version of WOOD CUTTING

the saber saw except that the gm————r’ o) ya 0]

blade moves backward and for- A -
WOOD SCROLL CUTTING ME T
ward rather than up and down. TAL CUTTING

It is a {tiwo—handed tool with ﬁ , - 3)
both a fixed and a secondar ~
handle. The blades which can  METAL SCROLL CUTTING PLASTER CUTTING
extend up to 12in. long can saw T
through large logs or through a
wood wall to install windows or
pipework. The blades can also
be turned to cut in different
directions and fitted to cur
flush with the surface.

With the appropriate blade
the reciprocating saw will cut
equally well through wood,
metal, plastic and composite
boards. Some versions incor-
porate variable speeds to work
all the different materials
efficiently.

5

e incorporates the
and speed control,
while a secondary handle

can be turned to control the

saw N @ variety of positions.

106 SAWS




Bench Jigsaw

OTHER NAME: Scroll saw
SIZE: Depth of throat: 16 to 23in.
MATERIAL: Various
ACCESSORIES: Jeweler's
blade, saber saw blades
ATTACHMENTS: Files,
sanding attachment
USE: To cut scroll work

UPPER
PLUNGER
ASSEMBLY

UPPER
CHUCK

BLADE
‘TABLE
INSERT

/
PULLEY
GUARD

TABLE
TILT
ADJUSTMENT

PULLEY

The bench jigsaw is an ideal
machine for the small work-
shop, its main advantage being
the ability to make even, tight
curved cuts while leaving both
hands free to guide the work.
Fitted with the correct blade it
can handle straight cuts in
work up to approximately 2in.
thick. It will also cut a variety
of materials.

ALTERNATIVE POSITION
FOR HOLD DOWN ASSEMBLY

ANGULAR
ADJUSTMENT

TABLE TILT
SCALE

CRANK CASE

MOUNTING
BOLTS

Blades

The blades used in a saber saw
can be fitted in a jigsaw {(in the
lower chuck only), but the
jeweler’s blade is specifically
designed for it.

HOLD DOWN SPRING

BLADE GUIDE

DUST BLOWER

HOLD DOWN
SPRING

CRANK
CASE
ACCESS
PANEL

HOLD DOWN
ASSEMBLY

PULLEY

MOTOR
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JEWELER’S BLADES
Jeweler’s blades, available for
cutting wood, composites, me-
tal and plastic, are about 6in.
long and range from J; to %in.
wide, with between 7 and 32
reeth per inch.

Fitting the blade

Raise the hold down assembly
and remove the table insert.
Move the drive belt until the
bottom assembly is at the top of
its travel. Place the bottom end
of the blade in the chuck, teeth
facing forward and downward,
and secure it with the locking
screw. Check thar the blade is

UPPER CHUCK

:fiHOLD
dipown  (
¢ fIASSEMBL

vertical in all directions with a
try square before pulling down
the upper chuck assembly and
fitting the wp end of the blade.
Blades can be fitted parailel
or at right angles to the arm,
whichever gives best clearance.
The blade must be correctly
tensioned to cut accurately and
avoid constant breakage. All
machines have a tensioning de-
vice as part of the top blade
fixing assembly. Generally,
thinner blades require more
tension than wider ones.
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Blade guide

The blade guide prevents the
blade rwisting and bending.
While the device may differ

i i

depending on rhe individual
saw, it is usually a slot in a disk
or tube which can be adjusted
to encompass the blade. A
“back-up” lightly supports the
back edge of the blade. Insure
that the blade is free to move
and rums true in the guides,

Using the saw

Tke work must be held
down during the cutting oper-
ation. All machines have a
sprung foor, adjusrable verti-
cafly to take work of different
thickness. Adjust it to just
touch the work. Too much
pressure can mark the surface
and even make it difficulr tw
feed the work. Qrientate the
air blower nozzie to the most
conventent position,

Select the right speed for the
job. Each manufacturer will
supply recomumendations for
their individual machine. As a
guide, the heavier the blade the
slower the speed; the faster the
speed the better the finish.

Before switching on the
power it is a good idea to move
the machine by hand through
one complete revolution to
make certain that all adjust-
ments are correct.

Correcting faults

If the blades are breaking too
frequently, check the tension
and guide alignment or adjust
the speed. If the cut wanders or
is out of square, the guides are
probably out of line or the
tension insufficient. If the work
vibrates excessively, check that
the hold down is adjusted pro-
perly or slow down the speed.

Making curved cuts

For very tight intricate curves,
use g narrow blade. Use wider
blades for shallow curves.

You can make interior cuts
in a sheet of material. Drill a
hole in the waste through
which the blade can pass. With
a saber saw blade fitted, pass
the blade through the hole and
operate the saw, With a
jeweler’s blade disconnect ii
from the top assembly, pass the
work over the blade and recon-
nect. See saber saw, pages
9495 for cutting internal
Square Corners.

On some jigsaws the entire
frame and upper assembly can
be removed so that large
boards can be cut un-restricted
with a saber saw blade. Cut
thin sheet material, sand-

wiched between sheets of ply-
wood to prevent distortion and
1educe burring.

Cutting tight curves

Keep up a steady pressure on
the work as you feed it in. Take
tight curves slowly without
twisting the blade.




Makiag straight cuts
‘_4‘ T,

Fit a wide blade and clanip a
teriporary fence to the table.
Feed the work steadily against
the fence, Use a push stick for
Harrow work.

Bevel cuts

Beveled cuts can be made by
tilting the whole table. Tighten
the clamp before using the saw.
Keadjust the hold down as-
sembly to suit. The hold down
foot on some saws can be ang-
led ro align with the work.

Angling the table

Raise the hold down assembly,
slacken the tilt clamp and move
the rable by hand ro the angle
indicated on the protractor.

Filing
Files are specially made for use
with the bench jigsaw. They
have lin. or lin. diameter
shanks, which fit into the “*V»
block in the lower chuck only.
A variety of shapes are avail-
able in different grades.

Lift the hold down assembly
out of the way and remove the
standard table insert. Replace
it with a special insert with a

COMMON SECTIONS FOR FILES

== e

iin, diameter hole drilled in the

center. Check the vertical
alignment of the file with a try
square before vou begin.

Use a slow speed for filing.
Simply run the work against
the file to achieve the required
finish, but avoid excessive
pressure. Clean the teeth of the
file periodically with a file card
or wire brush.

i

THREE S5QUARE

Sanding

Commercial sanding attach-
ments are available for the jig-
saw, but it is easy to make your
own. Glue a }in. diameter me-
tal rod into the end of a length
of wooden dowel. Srtick ad-

hesive paper to the outside of
the dowel and fit the rod ir: the
lower chuck as youwould a file.
Use a slow speed when
operating the machine for
sanding for best results.

PAPER

SAWS
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Radial Arm Saw

SYZE: Cross crr eapacity: 14 to
16in.; Rip cier capaciry: 23 to
264in.; Hersepower: 1.35 10 4.5
MATERIAL: Various
ACCESSORIES: Saw blades
ATTACHMENTS: Dado head,
shaping and { sinting head, drum
sander, disk sander, drill chuck,
router chuck, tool guard

USE: Multi-purpose bench saw

ON OFF SWITCH

OVERLOAD RESET

HANDLE

ELEVATING HANDLE

OVERHEAD ARM

|

MITER SCALE

RIPPING SCALES

s B

RIP SCALE
AINDICATORS

i — RIP CLAMP

SAW DUST SPOUT RN

- YOKE CLAMP
ol = HANDLE

BUTTON
BEVEL LOCATING PIN

4:&.

ANTI KICK-BACK
ASSEMBLY

The “anti kick-back™ assetnbly aliows
the lumber to run freely while the
machine is curting, but if the biade
jams the small pivoted teeth prevent it
from throwing back the worlk.

The radial arm saw is one of the
most versatile power tools
available for the home work-
shop. It not only provides a
variety of saw cuts, in metal,
lumber and composite boards
but fitted with various attach-
ments, it will cut dadoes,
grooves, rabbets, joints and
moldings. It can also be con-
verted to a drilling machine
and 2 drum or disk sander.

All radial arm saws share
certain features. The motor
and blade are hung in a yoke
which allows the blade o be
pivoted and tilted to any angle
in both the vertical and the
horizontal planes,

The blade actually cuts into
the work table irself when in
use, consequently it is advis-
able to cover surface of the
table with a sheet of thin, easily
replaceable plywood.
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MOTOR

——MAINS CABLE

| —
RIP
FENCE
BLADE GUARD
The blade guard can be adjusted to
cover the maximum amount of teeth
for each cut. Position the guard CROSS CUT
carefully before switching on the FENCE
power.
YOKE
The yoke runs on an overhead arm,
which can be pivoted through 180°
and locked at any angle in between. It
can also be raised or lowered along
with the column mounted to the rear
of the mzchine.

WORKTABLE

The fixed worktable is ficted with two
fences, the farward fence for crogs
cuting and che rear fence for rip
sawing. Always sweep sawdust away
from eiLher fence before using the
machine.




Blades and disks
There are several blades or
disks available for use on the
radial arm saw. The most ob-
vious are the cross cut and rip
saw blades but these are really
only suitable for a long run of
work. A berter blade for the
home workshop is the com-
bination blade, which can
make rip or cross cuts as well as
bevel cuts of various kinds.
The combination blade has
groups of cutting teeth sepa-
rated by a raker. There isalsoa
planer combination blade that
will leave a perfectly clean fin-
ish after the cut. To produce
the same kind of finish on ply-
wood, use a plywood combi-
nation blade which does not
splinter the surface veneer. If
vou use a standard blade ro cut
high glue content, composite
boards, such as particle board,
it will biunt very quickly. A
blade with tungsten carbide
tipped teeth will last up 1o ten
times longer and will cut solid
lumber a3: well as all the com-
posite boards equally well.
There are various blades and
abrasive disks for cutting all
kinds of metals. bricks and
ceramic tiles.

Combination blade
This blade 15 the most versatile
Sor the home warkshop.

Adjusting the arm
The arm can be raised or
lowered by turning the
elevaring handle. Switch on the
machine and lower the arm
until the blade cuts abour fin.
wnto the table.

Pivoting the arm
The arm rotates right or left
Jfor angled cross cuts. Release
the miter clamp and lift the
latch to position the arm at 90
or 45°. Pruot the arm to the
required angle indicated on the
miter scale. Tighten clamp.

2t
Rotating the yoke =~
The yoke rotates to position the
blade for cross or rip cutting.
Release the yoke clamp and lift
the locating pin to allow the
voke to swivel. The pin will
automatically position the yoke
tn one of four positions ar 90°
to one another. Tighten the
clamp before using the saw.

Tilting the saw

Elevate the arm to clear the
saw blade from the table.
Release the bevel clamp and
pull the locating pin 1o allow
the saw to tilt in the yoke.
Read the required angle on the
bevel scale and relock the
clamp. The locating pin
automatically locates the blade
at angles of 90° and 45" and in
the horizontal position.

Safety factors

Always switch off the power
supply before fitting any type
of new bilade.

Make sure that any blade or
cutter is securely fitted before
switching on the saw and that
all clamps are tighrened.

Adjust the blade and anti
kick-back assembly to suit each
different cut.

Keep the machine free from
dust, particularly the arm
tracks and bearing surfaces.

Keep your hands well away
from the blade whenever the
saw is running,
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Cross cuts
Set the yoke so that the blade is
at 20 to the work and make
cermain that the miter scale on
the arm reads zero. Check that
all clamps are secure except the
rip clamp, which must be loos-
ened to allow the yoke to run
freely along the arm. Slide the
carriage to the rear of the table
and set up the cross cut fence.
Lower the arm. Mark the work
witha try square and position it
against the fence, face side up.
Position the marks so that the
blade cuts on the waste side.
Hold the work securely against
the fence, switch on and pull
the blade steadily toward you.
When the cut is complete, re-
turn the blade to the rear of the
machine and switch off.

Cutting wide work
if the work is wider than the
full travel of the saw, there are
two things you can doto cut the
work. If it is important to pre-
serve the top surface, remove
the normal cross cut fence and
use the rip fence. Reposition
the blade in the kerf and con-
tinue with the cut.

The second method for deal-
ing with a workpiece which is
wider than the saw’s travel is to
turn the work over and make a
second cut to meet the first. It
is important to set up a stop on
the fence so as to position the
second cut accurately.

Cutting multiples
If you want to cur several
pieces of lumber to the same
length, clamp a block of wood
te the fence or across the table
irv act as a stop. Position the
first piece apainst the blade,
buit the black against the end
ard ciamp it in position.
An alternative method is to
lay several pieces together on
the work table against the

clamped stop and cut them all
in orie pass.
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Rip cuts

T'o make a rip cut cut down the
length of a board, rotate the
voke to position the blade para-
lle! with the guide fence.

The blade can be in two
positions, for narrow and wide
ripping depending on the dis-
tance of the cut from the fence.
Remove the cross cut fence ro
set the necessary width of cut.
Position the bilade accurately
by moving the yoke on the arm,
check the width of cut on the
rip scale and tighten the rip
clamp. For absolute accuracy,
check with a rule by measuring
from the fence to the blade, or
make a trial cut in scrap lumber
and measure the cut itself.

from the side opposite the anri
kick-back assembly, known as
the *infeed” side. Posirion the
work, or a scrap piece of the
sarne thickness, against the in-
teed side of the blade and ad-
just the guard until it almost
touches the surface. Position
the work on the other side of
the blade and adjust the anti
kick-back assembly so that the
teeth are apvoroximately 4in.
below the surface of the board
when hanging free. TPosition
the teeth on the work and test
them by pushing the work to-
ward the saw: they should bite

movement. If they do not,
lower the assembly turther.

With the work pressed
against the fence, switch on the
saw and feed the work steadily
into the blade, For verv narrow
pieces of work, use a notched
stick to push the last part of the
work through the blade.

Wide ripping
For very wide boards it is a
good idea to have someone help

support the work as you feed it
into the blade.

Feed the work into the blade °

into the work to prevent its g

Bevel cuts

By tilting the saw, bevels can
be cut as easily as a square
shoulder. With the saw set up
for rip cutting, any angle can be
cut along the entire work edge.

Cut a chamfer on rhe edge of a
board as for a bevel. Tils the
blade to 45 and ser up the
Jfence so that the blade will
remove the top corner only.

Make reso bevel cuts which do
not cut right through the work,
This &s an easy way ro make
the ““V* blocks used ro hold
round stock for drilling,

To cur across the work turn the
Yoke to the cross cut posiiion
and rilt the saw at the same
timie. Work as for a standard
cross cut. A beveled cross cut
can be used ro miter joint the
corners of a box. You can also
use the beveled saw blade to cut
a groove in the mitered face to
take a plywood tongue.
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Miter cuts

Compouna angled cuts

By combining the swivel arm
and tilting blade, the saw can
cut a wide variety of compound
angles.
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To miter joint g frame, keep
the saw blade in the vertical
plane, bur swing (fie saw arm
over to 45°. Cross cut in the
normal way to produce a
mirered jomrt which will meet at
90°. The two halves of the joint
can be cut with the sqw ar the
same angle if the lumber is
square or round, but for a
molded frame, the blade must
be sewung in the opposite
direction to cut the second half
of the jotnt.

Dadoes and grooves

A dudv is # chasnne] cul 4Cross a
piece of lumber, while a groove
is @ channe! running with the

grain. Both dadoes and grooves

can be cut with a radial arm saw
by setting up the controls to
make a rip or cross cut.

Cuiting a dado
Lower the saw unri} it will cut
the depth of the dado. Position
the work so thar the blade wil}
make a cut for each side of the
dado on the waste side of the
line. Remove the waste be-
tween with successive cuats.

Cutting a groove
Move the yoke along the arm
for each cutand lock it in place
with the rip clamp.

Dado head

A dado head allows you to cut
the entire width of a dado in
one pass, The most common
version has two combination
blades to cut the edges of the
dado simultaneously,

“Chipper” blades, with
large teeth, are sandwiched be-
tween the combination blades
to remove the waste. Paper
washers separate the blades
and allow them to be put to-
gether in various combinations
to cut dados up to {3in. wide.

The dado head will cut da-
dos and grooves by setting the
saw up for cross cutting or
ripping. Feed the work steadily
through the cutter assembly,




Cutting a rabbet

In addition to cutting dadoes
and grooves, 2 dado head can
also be used to cut a rabbet. It
should be used on the edge of
the workpiece. Lower the dado
head to the depth of the rabbet.
Operate the machine for nor-
mal rip cutting, but feed the
work a little more slowly. To
cut 2 rabbet wider than %in.,
make a second cut by moving
the yoke along the arm the
required amount while leaving
the depth adjusiment ufi-
changed.

Cutting 5 lap joint

%
Make lap joints quickly and
accurately by setting up a dado
head to cur a rabber in the cross
cut position. Cut several joints
at one go by positioning an end
stop across the table.

Cutting a tenon

Cut a tenon in the same way as
a lap joint by turning the work-
piece over between cuts.

Shapirg and molding
The saw blade can be replaced
by a cutter head which takes
two or three shaped knives. A
three knived head will make a
cieaner cut. The currer head
fits on to the saw arbor, usually
with some kind of bushing, and
is secured by the arbor nut.
The knives of the cutter head
locate in slots in the edge of the
head and are secured by Allen
screws. The assembly must be
protected by a special rtool
guard. Revoive the cutters by
hand to check the clearance
before connecting the saw to
the power supply.

CUTTER HEAD

Setting up for molding

Tilt the motor uniil the curter
head is parallel with the work
table. Lock it in positiom with
the bevel clamp handle. Push
the assembly 1o the rear of the
arm so that the curiers project
Jfrom the fence as required and
lock in position with rip clamp.
Adjust height,

[

Fences

The fence must nrovide maxi-
mum safety and allow the
knives to protrude. A standard
fence with a gap between, or a
higher fence with a hole cut
through it will do. (The tool
guard must also be in position
before the machine is used.)
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Cutter head knives

There are many shaped knives
for use with the cutter head.
They can be used 1o cur edge
joints, such as a tongue and
groove or rabbet joint, or
various moldings. As illus-
trated, some of the curters can
be used to achieve more than
one finish.

Posrtion the work in relation
to the cutters by placing it
against the fepce so that one
blade is resiing against the end
of the work. Adjust the depth
of cur by moving the yoke and
lock it in posinion. Adjust the
guard so that it just clears the
workpiece.

Feed the work against the
direction of cutter rotation by
pressing it agamnst the fence on
the infeed side and passing it
through the cutter at a steady
rate. Where possible cut with
the grain for the cleanest cut.

Some cutters remove a con-
siderable amount of wood, so
with some hardwoods it may be
NCCCSsary to remove rhe waste
in two passes, adjusting the
deprh of cut berween each pass.
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DIAMOND FLUTE

Removing the entire edge
The outfeed side of the fence
must be out of line with the

Cutting moldings

To cut a molding on the end
grain, back up the work with
scrap lumber of the same thick-
ness to aveid breaking out at
the end of the cut. When cut-
ting a molding all around a
panel, cut the end grain first so
that the final cut along the
grain will remove all damage
from splitting out.

It is often better to producea
narrow strip molding by cur-
ting the shape on a large board
and then rip cutting it down
afterward.

Where only part of the edge
of the workpiece is removed, as
with a rabber for instance, the
two halves of the fence should
be in line. For this kind of work
use a straight fence,

A different technique is nec-
essary when the entire edge is
being cut away.

infeed side to support the work

after the cur.

Method one

Pin a serip of lumber 1o the
outfeed fence which matches
exactly the amount being cut
away from the work.

Method two
Sandwich spacers berween the
Jences and the edge of the work

table 1 position the fences out

of line. On the infeed stde the
spacers will be in front of the
fence, and on the outfeed side,
behind. They should be flush
with the surface of the rable.




Drilling

Most radial arm saws can be
converted to a drilling machine
by fitting a chuck on the op-
posite end of the arbor from the
saw blades.

The motor, with chuck fit-
ted, should be adjusted to the
wide ripping position so that
the drill bit faces the column to
the rear of the machine. Make a
special fence to back up the
work and 1o raise it to the level
of the drill bit.

Mortise drilling
To drill into end grain while
mortising, adjust the yoke so
that the drill bit faces to ome
side of the machine. Make a
box to lift the work to the
required height, and fit a
secondary fence on the box
paraliel to the regular fence.
Clamp the back of the box to
the regular fence and carefully
feed the work into the drill
against the secondary fepce.

Cut a mortise by drilling a
series of holes in the waste and
remouving the vemainder with a
chisel afterward.

Method of drilling

Adjust the position of the bit in
relation to the work by using
the elevating handle. To posi-
tion the bit to the right or left,
move the work itself, Clamp a
depth gauge tothe bittoactasa
depth stop. Move the voke to-
ward and away from the work
on the arm as for cross cutting.
Lock the yoke with the rip
clamp between operations.
Drill holes at an angle by pivot-
ing the arm.

—r

Special drilling fence
Screw a 14in. thick support to
a wide upstand. The lower
portion of the upstand should be
clamped tn the work table,

A specral box-tike atrachment
fo Iift the work to the proper
hewght and a secondary fence
are needed when drilling end
grain woed.

Disk sanding

The abrasive paper itself is
glued to the meral disk. Paper
disks gre available from coarse
to finé grades. Make a box to
raise the work to just below the
center of the wheel, and clamp
it securely to worktable or
fence. Angle the fence to sand
miters. Remove the fence for
free-hand sanding. but use the
down side of the disk as much
as possible,

Sanding end grain

Screw a fence to the top of the
box so that the work is fed
agamsi the down side of the
disk. Mowve the motor assembly
along the arm to avoid sanding
100 long on one par: of the disk.

Drum sanding
Either fit a worktable with a
hole cut into it so that the end
of the sander can be lowered
below the surface, or construct
a box to raise the work.

i

Curved shapes can be sanded
Jree~hand against the drum
which atraches to the arbor.

Sanding straight edges

Set up the drum sander in
relation to the fence so that the
work passes over the sander
having the fence as a guide.

Other nses

The radial arm saw has several
other attachments which fur-
ther increase its versatility. It
can be converted for routing,
spindle molding, jigsawing,
turning and grinding as well as
for polishing.
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Chisels and Gouges

Tools with narrow cutting edges were
used for making mortises in the Late
Stone, the Bronze and Eariy Iron Ages.
Medieval carpenters also used the
“former”’, a chisel with a wide, flared
blade, for rough shaping. From the
sixteenth century onward, general
purpose chisels were made which were
stouter and had parallel sides. These were
called “firmer chisels”, as they could also
be used with the mallet. Carpenters alsc
had longer, thinner tools called “paring
chisels”, for hand use only. Special types
such as the “beveled edge’’ and ““lock-
mortise’’ chisels and the “bolting iron”
were developed later by cabinetmakers
and other craftsmen for particular
purposes. For turning work on pole
lathes, a wide range of chisels and gouges
has been available since the Iron Age.

Modern chisels are fitted with smoothly
curved bulbous handies, usually round in
section and domed at the end for a
comfortable grip. These are made from
boxwood or impact-resistant plasye,
although traditional shaped handles such
as the “London Pattern’ are still available
made in ash.

SHOULDER  TANG HANDLE

GROUND BEVEL
BOLSTER
T
r_ i
CUTTING BDizE
BEVEL. FERRULE
MODERN HANDLE

IMPACT-RESISTANT
PLASTIC

CARVING PATTERN
BOXWOOD

TRADITIONAL
ROUND LONDON
PATTERN

uuw BEECH SOCEET
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Firmer Chisel

OTHER NAME: Wood chisel
SIZE: Blade width: { to 2in.
MATVERIAL: Blade: steel;
Handle: ash, beech, boxwond,
plastic

USE: To trim and chop wood

The firmer chisel is a general
purpose wood-cutting tcol
with 2 blade approximately
4in. long and rectangular in
section. The blade has parailel
sides and tapers slightly from
the bolster to the cutring edge.
Common widths of blade range
from #in. to Jin. increasing in
$in. steps, and lin. to liin.
increasing in §in. steps. Chisels
up to 2in. wide are also avail-
abkle, For most domestic uses, 2
selection of chisels including
iin., 3in., 4in. and lin. widths
should be sufficient.

Because the firmer chisel has
a stout blade it can be driven
with a mallet. Use only wooden
or soft faced mallets on wooden
handles; a hammer may be
used on the plastic ones.




Beveled Edge

Firmer Chisel

OTHER NAME: Burt chisel
SIZE: Blade width: £ to 2in.
MATERIAL.: Blade: alloy steel;
Handlz: ash, beech, toxwood,
-lastic

USE: Light general woodworking

‘The beveled edge chisel is
idenrical to the firmer chisel in
all respects except that the
blade is beveled on the rop face
of the two long sides. This
reduces the rigidity of the
blade, making it suitable only
for lighter woodworking, It is
not intended for use with a
mallet, but light tapping is rol-
erated. Because of the beveled
edge, the chisel can be used o
work undercuts such as in
dovetail housing.

Paring Chisel
SIZE: Blade width: %in. to 1iin.
MATERIAL: Blade; allov steel;

Handle : boxwood
USE: To pare long housings

The paring chisel has a com-
paratively long blade, about
7in., and can be either of the
firmer or the beveled edge
type. It is used to trim long
grooves such as those in stair or
shelf construcrion.

All-Steel Wood
Chisel

SIZE: Blade widih: Lin., $in?,
lin., Liin.

MATERIAL.: Steel

USE: Carpentry work

The all-steet chisel has a short,
beveled edge blade and a hexa-
gonal handle. The end of the
handle is formed into a slightly
domed mushroom shape so it
can be easily driven with a
hammer. This is & very strong
chisel, suilable for heavy car-
pentry work,

Using wood chisels

Wood chisels are designed to
rrim wood and clear the waste
from joints. Start within the
waste area and work toward the
previously nwatked line - if
the first cut is made on the line,
the bevel can force the cutting
edge beyond. Make the last cur
on the line with the cutting
bevel facing away. ‘

When paring ( removing the
ewaste in thin layers) hold the
blade berween the thumb and
forefinger, vesting the hand on
the bench or against the work
piece to steady it. This allows
you to align the curting edge
accurately and control the
speed at which the chisel is
driven. With the other hand,
apply pressure 1o the handle,
striking the end with the heel of
your hand for exira force.

Many jobs only need hand
pressure, bui when consider-
able force isneeded to drive the
chisel, use a mallet.

Getting more power
If you need mote force use the
shoulder to assist the hand.
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Firmer Gouge

SIZE: Blade width: iin.. 2in.,
lin,, f§in., in., lin.
MATERIAL: Blade: steel,
Handlz: boxwood, ash

USE: To cut hollow or curved
shoulders

The firmer gouge is similar to
the firmer chisel, but ir has a
blade which is curved in cross
section. The blade is usually
about 4in. long and has parallel
sides like its chisel counterpart,
The common sizes are iin. to
lin., although larger sizes are
made with standard curves.

There are two types of blade:
those with the cutting bevel
ground on the outside, known
as out-cannel, and rthose
ground on the inside, known as
in-cannel. Borh have square
cutting edges, though the out-
cannel is sometimes rounded
for deep hollow cutting,

Out-cannel gouges
These are used to cut concave
shapes such as finger pulls
Jor a drawer or flaps for a
leaf-table. The blade ts used
as a lever on the ground bevel
when making a scalloped cur.

In-cannel gauges

The in-cannel gouge 1s used ro
make straight cuts which are
curved in section, such as when
scribing the shoulder of a tenon
o meet a mortise in a round leg.
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Blade sizes and curves

Paring Gouge

OTHER NAME: Scribing gouge
SIZE: Blade width: % w 11in.
MATERIAL: Blade: steel;

- Handle: boxwood
USE: To shape work

The paring gouge is a lighter,
elongated version of the in-
cannel firmer gouge. The 7in.
blade, wvhich has paraltel sides,
is usually fitred with a carving
pattern handle. The neck may
be straight, or cranked to raise
the handle above the work to
let the hand clear the surface.

- The gouge is generally used
for hand paring without the aid
of a mallet, unlike the in-cannel
firmer gouge. Its range of dif-
ferent curved sections for a
given width gives it greater
flexibility for cutting curved
shapes of all kinds.




Mortise Chisel

QOTHER NAME: Joiner’s
meortise chisel

SIZE: Blade width; iin., 3in., 3in.
MATERIAL: Blade: steel;
Handle: beech

USE: To cut large mortises

The mortise chisel has a thick,
stiff blade for clearing out
waste and wide side edges that
help to keep the chisel square
in the mortise. The bolster is
oval as is the handle; a leather
shock-absorbing washer is of-
ten fitted between them. The
handle has a wide curved end
specially designed tw be hit
with a mallet.

Sash Mortise Chisel

S1ZE: Blade width: 4in., &in.,
3., $in.

MATERIAL: Blade: steel;
Handle: boxwood, ash, beech
USE: Light carpentry work in
softwood

The sash mortise chisel is simi-
lar in use to the meortise chisel,
but is intended for lighter
work. It is usually fitted with a
carved turning pattern handle
with a single ferrule and a lea-
ther shock-absorbing washer
between it and the bolster.

Registered Mortise
Chisel

SIZE: Blade width: 2in. 1o 14in.
MATERIAL: Blude: steel;
Handle: ash

USE: To work hardwood

The registered mortise chisel is
distinguished from the fismer
type by its handle. This is
made of hardwood with a iradi-
tional shape but it has rwo
ferrules, one against the boi-
ster, the other at the striking
end. It is meant o be used
with a malilet, and the end fer-
rule prevents the woed from
splitting. A shock-absorbent
leather washer is fitted between
the bolster and the handle,

LEATHER
WASHER

EMD FERRULE -V

Lock Mortise Chisel

OTHER NAME: Swan neck
mortise chiset

S1ZE: Blade width: & 10 €in.
MATERIAL: Blade: sieel;
Handlz: beech

USE: To remove waste from
deep raortises

LEATHEER
WASHER

The lock mortise chisel is spec-
1ally designed for cutting deep
blind recesses, such as for
door mortise locks. The long,
square secrioned blade has an
upturned cutting edge with a
curved thickened knee on the
underside, so that it can be
used to lever out waste. The
chisel is fitred with a socket
rype handle.
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Drawer Lock Chisel

OTHER NAMES: Bolt chisel,
bolting iron, lock bolt ¢hisel
SIZE: 6in.

MATERIAL: Steel

USE: To cut lock recesses

CUTTING
EDGE
B

The drawer lock chisel is used
for cutting housings or mort-
ises for locks where there is not
enough room to use a com-
ventional chisel. It is a square
sectioned steel bar, cranked at
right angles ar both ends. Each
end is tapered and ground to a
sharp edge. One cutting edge is
set parallel with the long axis of
the tool, the other is set at right
angles to it.

The cutting edge is posi-
tioned on the work and its back
is struck with a hammer. In a
confined space the side of the
hammer may have to be used.
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Cutting a mortise

Mark out the width of the
mortise with a mortise gauge
set to the width of the chisel.
Use a chisel that is one third
the width of the rail or leg,

1. Hold the chisel uprigh:
in the center of the marked
mortise, the bevel facing away
from you. Strike the end with a
mallet to cut_across the grain.

whichever is smaller. Do not
try to drive the chisel toe deep
at one stroke: the wood could
split or the chisel could ger
stuck in the workpiece.

3. Start at the center again
and work back toward the other
end of the morrtise.

4, Clzan oul the waste ™~
and repeat until the requared
depth is reached.

2. Gradually work back
toward one end of the mortise
stopping din. from the line.

Maintenance

Keep chisels sharp. A blunt
edge will not leave a clean cut
and unnecessary force will be
needed to drive it. This couid
limit the amount of control and
be dangercus to the user.

Store chisels in racks so the
cutting edges do not become
dulled or chipped by knocking
against other tools. If the chi-
sels are not to be used fre-
quently, give the blades a light
oiling to prevent rust,

Never use a metal hammer to
drive a chisel unless it has been
specially designed to take the
force, ortherwise you will
damage the handle. Damaged
chisel handles can be reshaped
with a file,

5. Finally chop the remaining
&in. of waste from both ends of
the moriise. Cut q through
mortise from both sides. Pare
away any waste from the sides
of martise with the widest chisel
vou have,

Making a chise] rack
Nazl rwo wood strips together,
leaving a slit wide enough for
the chisel blade, and mount a
plastic shield on the rack.




Ripping Chisel

S1ZE: Biade width: 1% to 2in ;
Length: 18in.

MATERIAL: Steel

USE: To split boards

POLISHED
CUTTING EDGE

BEVELED NAIL _{ &
PULLING SLOT

4] NAIL PULLING i 2
CLAW :

The ripping chisel is like a
ripping bar, but it has a wider
and sharper chisel end. It is
made from a hexagonal sec-
tioned steel bar, and is either
straight with a single curring
edge or goose necked and not-
ched at one end for nail-
puiling. It is wscl for rough
work, such as splitting boards
along the grain or levering nail-
ed boards apart. To splic a
board, drive the chisel into the
end following the grain,

Floor Board Chisel

OTHER NAME: Electrician’s
chisel

SIZE:; Blade width - 21 to 23in.;
Length: 8 10 12in.;

MATERIAL: Alloy steel

USE: To cut and lift floor boards

The floor board chisel has a
wide spade-shaped blade and
an integral octagonal handlz.

ALL STEEL OCTAGONAL

HANDLE CUTTING EDGE

GROUND
ON BOTH SIDES

The end of the handie is either
tapered, or mushroom shaped
s0 it can be driven efficiently
with a hammer.

This chise! is used by pro-
fessionals 1o cur through the
tongues in tongue and groove
flooring and for levering up
boards, The wide blade
spreads the load to prevent
damage f0 adjacent boards.

Glazier’s Chisel

S1ZE: Blade width: 2in.
MATERIAL: Blade: alloy steel;
Handle : plastic

USE: To remove old putty from
window frames

The glazier’s chisel is a strong
firmer type chisel with a wide
blade. Sometimes a steel cap is
fitted into the plastic handle so
it can be driven with a hammer.

- PLASTIC HANDLE

STEEL CAP
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Wood Turning
Gouge

SIZE: Blade: #in., iin., $in., 2in.,
lin.; Length: 164in. (standard),
134m. (Emall)

MATERIAL: Biade- steel;
Handle: ash

USE: To size turned work
roughly

The standard wood turping
gouge is ground on the outside
and has a square or round cut-
ting edge. Gougesare generally
used for roughing or quickly
sizing the work. The square
type is normally used for turn-
ing down work berween lathe
centers. The lin. gouge is re-
commended for the first cut. It
moves along the toof rest with
the bottom part of the curting
edge doing the work. The re-
sulting finish is usually a rib-
bed cut, which needs to be
cleaned up afterward with a
rurning chisel.
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Wood Turning Tools

Wood turning chisels and gouges are
specifically made for lathe work, where the wxzap
Jorce is applied across ihe blade rather than
along its length. A wood turning tool is
extra long, and has a thick blade and long
tang without a bolster. It is fitted with a
long rurned hardwood handle with a bulbous
section behind the brass fervule which rapers
and then flares slightly toward the end.

This long handle provides the necessary
leverage for delicate control. Tools for
heavy work may have extra long handles
which can be tucked under the arm to give
maximum leverage and control.

Turning tools are held in both hands, with
the blade resting on the part of the lathe
known as a tool rest. One hand, knuckles
uppermost, grips the blade close 1o the
curiing edge and controls the speed and
direction of the rool along the resr. The
other hand grips the handle and sieadies the
tool against the rurning work.

ARROWS SHOW
DIRECTION OF

TOOL MOVEMENT

V-GROOVING

V-GROOVING

BEADING

COVING

Using the square nosed
gouge

Place the blade on the toolre 1.
Holding the tool at right angles
to the work, turn it partly on
edge in the direction of the cut.

Using the round nosed
gouge

This is generally used for
turizng hollow work, suck as
bosvls or shaped spindles. The
absence of corners prevents the
cutting edge from digging in
and damaging the work.




Wood Turning Chisel

S1ZE: Biade: jin., 3in., lin;
Length: 163in. (standard), 134in.
{small)

MATERIAL: Blade: steel;
Handle: ash

USE: To smooth work after
rough sizing

Th2 wood turning chisel has a
flat blade with a square or an-
gled cutting edge. It is ground
on both sides, so it can cut with
a slicing action and move in
either direction along the
work. These chisels are used to
make smooth finishing cuts,
cutting the shoulders of square
sinkings and forming beads.

Using the chisel

Hoid the blade flat on the rest,
or slightly tilted in the direc-
tion of the cut. With the tool
rest set correctly, the cut
should be near the work’s top.

Round Nosed Chisel

SIZE: Blade: iin., $in., lin.;
Length: 164in. (standard),
13%in. (small)

MATERIAL: Biade: steel;
Handie: ash

USES: To cut coves and
shape work

The round nosed chiset has a
flat rectangular blade and is
ground into a round cutting
edge with a single bevel. It cuts
with a scraping action and it is
one of the simplest tools you
can use for cutting concave
shapes for decorative work, or
a variety of moldings.

Making a cut
Make the cut with the cutting
bewvel in contact with the work,
using only the lower to middiz
portion of the cutting edge. The
point of the chisel must always
be clear of the work, otherwise
the tool might grab and damage
the work,

Using tive chisel
Hold the tool flat on the rest
with the cutting edge level with
the center of the work,
Moldings are easily cur by
advancing the chisel into the
work. Wider forms can be made
by piworing the blade from left
1o right on the rest.
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OTHER NAME: Spear point
chisel

SIZE: Blade width: tin., 3in.,
lin.; Lengrk: 164in. {standard)
133in. (small}

MATERIAL: Blade: Steel;
Huandle: ash

USE: To cut “V* grooves and
square shoulders

Like the round nosed chisei,
the diamond point has a fiat
rectangular blade ground on
one side. [t cuis with a scraping
action, but the cutting edge is
V-shaped. The point is usuaily
ground to an included angle
of 90+, which makes it useful

for cleaning wup squared
shoulders.
Parting Tool

S1ZE: Blade width: &in.; Length:
163in. (standard}), 134in. (small)
MATERIAL: Biade: steel;
Haz.dle: ash

USE: To cut to length

-

The paring tool is made in
oniy one blade width. It is
usually rectangular in section,
but s0:ne are faceted on the two
side faces, The blade is square
ground to make a long point
and it is used on edge as a
narrow chisel. The parting tool
is primarily used for parting or
cutting the finished work trom
the wastz and for squaring off
the work end.
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Diamond Point Chisel

Using the chisel
Hold the diamond point chisel
on the lathe in the same way as
the round nosed chisel. [ These
chisels can be ground 1o orther
shapes for various kinds of
molding work, )

FACETED BLADE
GIVES CLEARANCE
TO CUTTING EDGE

—— i = A,

Parting tool position

e r—
Using the parting tool
Hold the tool at right angles 1o
the work with the handle
lowered, Lift the handie to
allow the edge to make the cut;
the depth of cut will depend on
the diamerer of the work.
Finish with a fine saw using the
groove cut by the chisel as a
guide. Trim the saum end with
a wood chisel.




Carving Gouge

S1ZE: Blade width: L 1o lin
Length: 9%in. (Yarge), Bin.
(mediumy}, 64in. (small)
MATERIAL: Biade: steel;
Handle: beech, ash, rosewood,
plastic

USE: Preliminary shaping

The carving gouge is similar to
the firmer gouge, but it is light-
er and available in a wide range
of curved sections. All carving
gouges are our-canneled, that
1s ground on the outside face.
The carving gouge has s blade
about 4in. long with a shm
round or sguare neck and a
neat bolster. The blade may
have parallel sides or taper to-
ward the bolster, which gives
greater clearance for working
wood carvings.

Handles are usuaily of the
carving pattern, turned from
hardwood, with a single brass
ferrule, Earlier types were

often octagonal in section.

Using a mallet

Carving gouges may be lghtly
driven with a beechmood
carver’s mallet,

Unaided carving

Like most wood carving tools,
carving gouges are worked
with hand pressure only.

STRAIGHT GOUGE
This type of gouge has a
straight blade in line with the
handle. Do not use it on con-
cave surfaces.

BRASS FERRULE

SPOON BIT GOUGE
(Front bent gouge)

This is similar to the curved
gouge, but it has a very sharply
defined curve on the front sec-

tion of the blade only. Itis used z#

to work small, deep recesses.

HARDWOOD
HANDLE

CURVED GOUGE (Bent
gouge)

The curved gouge has an up-
turned curve in the length of
the blade. It is used for work-
ing wide concave hollows.

The veiner is an extremely fine
straight bladed gouge with a
U-shaped cutting edge and 1all
parallel sides. It is used for fine
detail carving.
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Carving Chisel

S1ZE: Blade widih: § 1o }in;
Length: 94in. (large), Bin.
{medium)}, 63in. (small}
MATERIAL:; Rlade: steel;
Handie: beech, ash, resewood,
plastic

USE: Yo shape and finish

STRAIGHT CHISEL

The straight carving chisel has
a fat, rectangular blade ground
on both faces and either a
square or skewed cutting edge.
The honing and grinding
angles ate run together 1o form
a curved cutting bevel. The
cutting edge rides on the cur-
ved bevel, which helps prevent
it digging in too deeply. The
skew type is used for undercuts
or deiall that Is inaccessibie 1o
the square chisel.

SQUARE EDGE

X~ SKEWED EDGE

CURVED CHISEL (Bent
chisel)

This chisel is about the same
size as the curved gouge and is
used to finish the scalioped
surface produced by the gouge.
A curved chisei is ground on
the underside only.

SPOON BIT CHISEL

This is used to finish work after
preliminary shaping by rhe
spoon bit gouge.,
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Parting Tool

OTHER NAME: “V”’ ool
S1ZE: Blade widrh: § 10 3in.;
Length: 9iin. (large), 8in.
(medium), 6%in. (small)
MATERIAL: Blade: steel;
Handle: beech, ash, rosewood,
plastic

USE: To make grooves

The parting ool has a V-
shaped cutting edge and is
available wirh different in-
cluded angles. Like the sharp
cornered gouge it is ground on
the outside faces, and is made
with straight or curved blades.

It is used for grooving and
for making square cornered
cutours.




Cold Chisel

OTHER NAME: Flat chisel
SIZE: Length: 5 10 8%in.; Long
pattern: 12 1o 18in, Bir soidth: &
o lin.

MATERIAL: Steel

USE: To cut metal

CUTTING
EDGE

-The coid chisel is used in vari-
ous trades for rough cutting
cold metal, where other tools
such as snips or hacksaws are
unsuitable. It can be used in a
number of ways: 1o chip away
waste material from solid stock
prior to filing; cutting through
ground stock such as chain
links; cutting sheet metal; and
cutting off rivet or boit heads.
The chisel is made from hex-
agonal sectioned steel, and has
a flat, wedge shaped bit that is
slightly wider than the shank.
The cutting edge is ground on
both sides to an included angle
of 60" and is slightly curved
across its width, The head is
chamfered 10 reduce burring
fiom continuous hammering,
Maintain the chamfer to pre-
vent chips of metat flying off as
it is struck with a hammer.
The tool is held in the same
way for all types of work. The
forefingers grip the stock with
the thumb either tucked under
or covering the index finger.

Using the cold chisel

' To chip

When chipping, present the
cutting edge to the face of the
waorkpiece at an angle. This
will determine the depih of cut.
Use a ball peen hammer 1o
drive the rool.

To cut round stock

Place the workpiece on a firn
support, such as an anvil, and
hold the chisel upright on the
marked cutting Ime. Strike the
chisel with a heavy hanuner to
chop through. Cur halfeway
through then reverse the
workpiece and finish from the
other side.

To cut sheet or plate metal
Fix it in o vise with the marked
cutting line level with the jaws.
Hold the chisal at approximately
45 10 the face of the plate and
30 from horizontal, with the

lower ground bevel resting on T0 cut rivets

the top of the vise against the Position the chisel against the
edpe of the workpiece, Drive side of the river head, with the
the chisel along the vise with bottom ground bevel lenel with
even hammmer blows, slicing the surface and drive the chisel
through the plate as you go. with a ball peen havimer. Cur
For larger sheer curting rest the  bolt heads in the same way, or
metal on a flat work surface first cur down from the top, then
with the marked line level with  hit from the side. Split nuts by
the edge. cutring down on one or both sides.
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Cape Chisel

OTHER HAME: Cross cut chisel
SIiZE: Length: 62 to 8Lin.;

Bir sicdth » 4 o din.

MATERIAL: Steel

USE: To cut grooves in metal or
Magonry

The cape chisel is used for
making narrow cuts or grooves
in metal or masonry. It has a
deep wedge shaped bit, which
is narrower than the hexagonal
sectioned stock. When new,
the blade is parallel sided with
a slight flair at the tip and is
ground on the upper and lower
faces to 60°. The extra depth
stiffens the nazrow cutting
edge of the tool.

OTHER NAME: Haif round
chiset

SIZE: Length: 62 10 8%in,;
Bir width: § 10 3in.
MATERIAL: Steel

USE: To cut grooves and to
reposition a4 misaligned

hole center

The round nosed chisel 1s
similar to the cape chisel, but
has a semi-circular cutting
edge with a single cutting bevel
ground on the top face.

Rivet Buster

SIZE: Length. 12in.;
Bir width: in.
MATERIAL.: Steel
USE: To cut rivets

This is a heavy chisel, similar
to the diamond poini in overall
shape but with a wider, single
ground flat cutting edge. It is
used specificaliy for cutting
through rivet heads.

Diamond Point
Chisel

SIZE: Length: 63 to 83in.;

Bit widih: 1 to Lin.
MATERIAL: Steel

USE: To cut “V” grooves and
clean corners in metal

The hexagonal sectioned stock
of the diamond point chisel is
formed into a four sided taper,
which is single ground across a
diagonal to make a diamond
shaped cutring face.
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Round Nosed Chisel

WEDGE SHAPED
BI'T

HEXAGONAL
SECTION 81T0OCK

HEXAGONAL
SECTION STOCK

SEMI-CIRCULAR
CUTTING EDGE

SINGLE GROUND CUTTING
. EDGE

FOUR SIDel
TAPER

HEXAGONAL
SECTION BIT

DIAMOND
SHAPED TIP




Brick Chisel

OTHER NAMES: Brick bolster,
bricklayer’s cold chisel

SIZE: Lengeh: 7 1o 73in.; Cutting
edgz evidth: 3 1o din.
MATERIAL: Sreel

USE: To cut bricks

HAMMRR
ANVIL

‘I'he brick chisel has a very wide
spade shaped bit, an imtegral
hexagonal sectioned handie
and z cutting ¢dge ground on
both sides. it is held in the
same way as the metal cutang
cold chisel and is used with a
club hammer to cut bricks.

Cutting a brick

Position the cutting edge of the
chisel on one face of the brick,
holding the chisel at righe
angles. Strike the chise! with a
hammer hard enough to feavea
cut line. Repeat on the other
brick faces so thar the cut hines
meet all srcund. On wider
bricks or blocks make a series
of cuis to form a line, then
realign the chisel on the cue fine
and drive it with heavier Blows.

Plujging Chisel

OTHER NAME: Seam drill
SIZE: Lengrh: 10in.;

Point width: 3in.
MATERIAL: Steel

USE: To cut grooves and plug
holes in masonry

FLUTED BIT

The plugging chise] is used
with a club hammer to cut
away the mortar between
brickwork to allow for fixing
wooden plugs. These are wide,
flat wedges ser in the brickwork
to receive fixings for door
frai:e linings, window frames
and so on. It is an all-steel
chisel with an octagonal stock
and a long flat bit, which -
rectangular in section. The bi:
1s skewed and is available plain
or fluted.

Chisels for Masonry Work

Jiason’s chisels are of ar all-steel
construction and generally have ai:
hexagonal secrioned stock. The s:ock may
have parallel sides or taper toward the
head. Like cold chisels, mason’s chisels ai 2
available with comically ground heads for
striking with a hammer or slightly domed,
wmushroom shaped heads for use with a
wooden maller. Generally, the hammer
paittern is used for mitial rough curting and
the maller pattern for highter finishing work.

DOME: -
MALLFT
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Point

OTHER NAME: Punch
SIZE: 8 1o 10in.
MATERIAL: Steel

USE: To rough finish stone

The point and the punch are
basically the same tool. The
punch is a heavier version of
the point. Both are used in the
preliminary stages of smooth-
ing rough stone by concentrat-
ing the hammering force to
sharter the stone locally. The
steck of the tool is hexagonal in
section and ground to a four
sided blunt point.

Mason's Bolster

SIZE: Bit width: 2 to 3in.
AMATERIAL: Steel
LU'SE: To chisel wide surfaces

The mason’s bolster is a wide
chiset with a short bir 2nd a
cutting bevel ground on both
sides. It can be used to smooth
wide flar surfaces or 1o split
blocks like a brick chisel.

Tooler

STZE: Blade width: 3in. or vver
MATERIAL: Steel
USE: To chisel wide surfaces

The tooler is the same as the
mason’s bolster, bur has a
wider bit and a heavier seock.

Mason’s Carving
Chisels and Gouges

SIZE: Bit width: iin.. jin.., $5n.
MATERIAL: Steri

USE: To finely shape and
finish stone

Mason’s carving chisels and
gouges are craftsmen’s tools
for the final dressing and
decoration of stone. They
have slim hexaponal seciioned
stocks, which taper down tothe
short bit and to the head. This
shape makes the ool comfort-
able to bold, while s shim form £
allows it 1o reach into restricted
spaces. Both tools are made
with the hammer or mallet

type head. Chisels are ground on borh sides.,

Goupes are ground on the outside
Jface only.
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Mason’s Scutch
Holder

OTHER NAME: Claw |
SIZE: Scutch width: lin., |
13in., 2in. .
MATERIAL: Steel

USE: To finish stone !

The mason’s scutch hold;er is a
special chisel type tool, \¥hich
looks similar to the mjison’s
bolster but is made wo jold a
replaceable cutting edge jcalled
a scutch,

i

v

A P —— i o o e e e

The holder has an hesigonal
'stock and a mallet jattern
head. The double sided |3cutch
can be plain or toothed |

The scutch too! is 1ised to
prepare flat surfaces. It Jollows
the point chisel to red:ice the
uneven surface into a s 'ties of
shallow furrcews for urther
finishing with a plain :chisel.
Work diagonally acrciss the
surface, away from the bdge.

Hold the scutch at 45" ?-'ld
drive with a wooden ma let.
Slightly overlap the cut{.

Mason’s Chisel

SIZE: Bit width: § to 2in.
MATERIAL: Sreel
USE: To shape and smeoth stone

This chisel is used to smooth
the rippled surface left by the
scutching rool prior to rubbing
with a carborundum stone.
The narrow chisel is some-
times known as an “‘edging-in™
chisel. It gets the name from
the process used to split blocks
of stone.

Using the chisel
With the aid of a straighr edge,
wse the chusel 1o score two paral-
lel lines, iin. apari, all around
the blockh.

Cur a deep ““V™ groove between
the marked lines ro weaken the
blociz. Split the block by
holding a brick chisel or bolster
in the groove and striking it
hard as you move it along 10
cut around the whole block.

Pitching Tool

SIZE: Bit width: 1}in.
MATERIAL: Steel
USE: To trim soft stone

The pitching tool is like the
bolster, but the bit is single
ground at a steep anele, Ir is
used 10 remove excess material
from slabs of sandstone.

With the fimished cut line
estabhished with the edging
chisel, the waste is cut away in
layers using the pitching tool.
A layer lin. thick can be re-
moved from limestone and up
to 11in. from sandstone.

Using the pitching tool
Hold the chisel against the
stone with the cutting edge
parallel 1o the line, at an angle
slightly less than 90° to the face
of the sione. Strike the chisel
with a club hanmer to remove
the stone in strips.
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| Planes

Greek carpenters probably had both bench
and molding planes, but the earliest
known tools of this tvpe are Roman,
dating from the first century. The bench
planes, about the size of a small jack, have
iron soles and side plates riveted to a
wooden stock, with the sloping iron
wedged against a bar across the mouth.
During the Middle Ages most
carpenters’ planes had wooden stocks, but
small metal smoothers were also used,
mainly by instrument makers and the
like. Down to the eighteenth centurt all
craftsmen made their own planes, but
from about 1710 some of them began to

Close co-operation between the skilled
tradesmen and the specialist tooi inakers
brought many improvements, including
the standardization of the length of
molding planes at 94in. Dating from
about 1760-70 bench planes were first
provided with double irons. In 1840,
bench planes were made with steel or
gunmetal soles and ingenious screw

dack Plane

OTHER NAME: Fore plane
SIZE: Metal: Length: 14 to
15in.; Cutring iron widrh: 23in.;
Woeoden: Lengtli: 14 1o 18in;
Curting iron width: 2in.
MATERITAL: Metal: Body: cast
iron; Cuiting iren. steel;
Handlz knob: wood,;

Wooden: Body: beech or
boxwood; Cutting iron: steel
USE: To dirension lumber

Most surviving wooden jack
planes have a simple rect-
angular section body or stock,
and are fitted with an open,
shaped handle also known as
the toat. The later patterns are
fitted with a cap iron screwed
to the cutting tron, like a mod-
ern metal bench plane. The
cutting iron is held in place by a
wooden wedge. The usual
angle or “pitch” of the cutting
ironis 45 " and the cutting bevel
faces downward.

The modern metal jack
plane works like a wooden
plane, but has the added ad-
vantage of a hard-wearing sole
and a method of fine adjust-
ment so it can be used as a
general bench plane,
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specialize in making these tools for others.

devices were introduced to regulate the
cut of the iron and the size of the mouth.
About twenty years later the Stanley-
Bailey metal planes were fi=~ marketed.

German wooden plane with o
screw adjusted rather than
hand adjusred blades.

Corrugated soles
make it easter to work
resinous honber.




Smoothing Plane

OTHER NAMES: Sraooth
plane, coffin plane (wooden}
SIZE: Metal: Length: O to
10%in.; Cutring tron soidth: 13 o
23in.; Woodens: Lengih: 61 to 9in.;
Cutting iron ewidth: 15 to 24,
MATERIAL: Metal: Bodv: cast
iron; Curting from: steel;
Handle:knob: wood;

Wooden: Body. beech or
boxwond; Sele: part or whole
hardwood; Cutting iron: stecl
USE: To smooth plane lumber

Wooden smoothing planes
have no handle, butare tapered
at the frontand back to provide
a comnfortable grip. The result-
ing shape accounts for the
name *‘coffin” plane. The cut-
ting iron is mounted in rhe
same way as the jack plane. A
finely set smoothing plane is
used for the final cleaning up
and surfacing of lumber.

Like all bench planes, the
modern smoothing plane was
developed here in America, and
now follows the one basic de-
sign, differing only in size.

Jointer Plane

OTHER NAMES: Trying plane,
1ry plang, long plane

S1ZE: Metal: Length: 22 to
24in.; Cueting fron width: 22 w
2gin.; Wooden: Length: 20 to

A0in.; Creitng fron wideh: 24 1w 23in.

MATERIAL: Metal: Bedy: cast
iron; Cutting iron: steel;

Handle knob: wood; Wooden:
Body : beech or boxwood; Curting
iron. steel

USE: To square long edges of
lurnber usually for jointing

Jointer planes originally com-
prised a group of planes named
according to their length. They
are constructed in the same
way as the jack plane except
that the handle is normally
closed. The meral versions are
identical to other bench planes
except for their length.
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Adjusting bench planes
Smoothing planes, jack planes
and jointers are bench planes.
They are dismaniled in the
same way, although the me-
thod of adjusting wooden
planes differs from that of ad-
justing metal ones.

The cutting iron assembly in
a wooden plane is held firmly in
place by a wooden wedge. The
wedge and curting iron as-
sembly can be removed and
dismantled for sharpening.
Ths wedge of a jack plane is
“shocked™ to loosen it by strik-
ing the top of the tce end with a
mallet or by striking the plane
itself on a bench. A hardwood
“striking butron’ is sometimes
set into the stock to protect it
from damage. A smoothing
plane wedge is loosened by stri-
king the rear end of the body.

After sharpening, the plane
is reassermnbled in the reverse
order and the wedge rapped in
to secure the curting iron.

The curting iron ts removed
by releasing the lever on the
lever cap, sliding it from under
the screw head and lifting out
the cutting iron assembly.
Undo the locking screw to sep-
arate the cap iron from the
cutting iron.

CUTTING IRON

SLOT FOR “Y™
ADJUSTING
LEVER

CAP IRON
SCREW

SLOT FOR
LEVER CAP
SCREW

Replacing the cap iron
With the cap iron at right
angles to the cutting iron, locate
the screw head with the hole in
the blade with the bevel facing
away from you. Slide the cap
iron away from the edge.
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¥ CAP IRON

ESCAPEMENT OR
THROAT

CAP JRON

Locking the cap iron
Turn it until both irons are
parallel. Tighten the locking
screw when the edge of the cap
iron is {5in. from the edge of the
blade. This gap can be reduced
to fin. for very fine work.

CUTTER
HANDLE OR TOAT

BODY OR
STOCK

HEEL

‘LATERAL ADJUSTMENT
» LEVER

"

Testing the assembly
Make sure that the edge of the
cap iron lies flat on the cutting
tron 10 prevent shavings
jamming., A properly adjusted
cap iron will break the shaving
curling from ourt of ihe throat.




Repiacing the cutting iron
Replace the cutting iron as-
sembly in the plane, bevel
downward, locating the slots in
the cutting iron on the lateral
adjustment lever and the ad-
justing screw, and replace the
lever cap. Adjust the lever cap
screw to get the exact tension.
Fine adjustment is made by
sighting down the sole of the
plane from the toe, and turning
the adjusting screw until the

‘edpge of the blade protrudes.
The blade will show up clearly
s a dark line against the shine
of the sole. Use the lateral
djustment lever to level the
-edge with the mouth of the
-plane, and back off the adjust-
ment screw until the blade pro-
trudes just enough to achieve
the required depth of cut.

" The mouth of the plane can
:{ also be adjusted by loosening

| the frog fixing screws and turn-
ing the adjusting screws. For a
coarse cut, open the mouth; for
a fine cut close it. The settings
of the mouth and cutting iron
should be related: a finely set
mouth used with a coarsely set
iren would soon become clog-
ged with shavings,

Maintenance

Store planes on their side with
the cutting iron withdrawn
into the mouth. If the tool is to
be stored for a long time, dis-
mantle the parts and clean off
any dust or resin. Lightly
grease any bright metal parts to
prevent rusting. Except for the
sole, wooden planes will bene-
fit from an occasional coat of
clear varnish.

Using be.. h planes

Make sure that the plane is
sharp and properly adjusted
before using. Wood must be
held securely during all oper-
ations. Use vise or bench stops.

Planing an edge

Use the longest plane available
to true up a long edge. A short,
smoothing plane could just fol-
low the contours of the work-
piece, whereas a jointer will
bridge any gaps.

Use a long plane for accuraie
resuits on a long edge.

“Dipping”, where the work-
piece is rounded off at either
end, is a ommon fault. It is
caused by allowing the plane to
rock backward and forward at
each end of the cut.

Preventing dipping
Maintam pressure on the plane
with the forward hand ar the

Leveling a flat surface
Where boards have been glued
together, perhaps to make a
table top, they will have to be
leveled. Using a sharp, finely
set jack plane, or a jointer if the
workpiece is very large, plane
directly across the grain for
hardwoods and diagonally
across the grain in two direc-
tions for scftwoods. Holding
the plane at an angle o the
direction of the cut will help to
produce a smooth slicing ac-
tion. Having leveled the sur-
face, finally plane in the direc-
tion of the grain to produce a
finished surface.

Before using any plane,
check the work for nails and
screws which will chip the cut-
ting edge. To help the plane
move easily across the work,
wax the sole with a candle.

Keeping a narrow edge
square

Prevent the plane from rocking
by holding the edge of the plane
with the forward hand, using
the fingers as a guide.

bége’nmng of the cut, and with
the rear hand at the end.

SOFTWOOD
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Bull Nose Plane

SIZE: Lengcth: 3 to 4iin.; Currng
ron widdh: 3w 13in.
MATERIAL: Bodv: cast iron;
Curting iron; steel

USE: Ta plane up to a night
angle such as a stopped rabbet

Bull nose planes are construct-
ed and adjusted in the same
way as shoulder planes. There
are fixed and mualti-adjustable
versions. The simplest and
smallest version has a hard-
wood wedge 1o hold the blade
in position.

ROSEW OO WEIGE

REMOVABLE NOSE

The most versatile models
have an adjustable front end to
allow for mouth adjustment
and to convert the tool into a
chisel plane.
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Bench Rabbet Plane

OTHER NAMES: Bench rcbate
plane. coachmaker's rebate plane,
carriagemaker’s rebate plane
SIZE: Length: 910 13in.; Crtring
irewm widthe: 2}in.
MATERIAL: Bodv: cast iron;
SHine iron: steel;

Hundle knob: woold

USE: To cut wide rabberts

BLADE EXTENDS ACROSS
FULL WIIYI'H OF SOLE

The rabbet plane is construct-
ed in exactly the same way as
other bench planes, except that
the blade extends across the
complete width of the sole.
There i1s no fence guide, so a
batten, or piece of wood, must
be clamped 1o the workpiece to
act as a guide for the plane.
During the cut, keep the side of
the plane firmly pressed
against the batten, working
down to a depth line drawn on
the edge of the workpiece.
Check the rabbet with a square
at frequent intervals as work
progresses.

Wooden planes of the jack
plane type exist where the cut-
ting iron breaks through the
body on one side enabling the
tool to plane a rabbet. The
blade is set at an angle which

THE ANGLED CUTTER
BREAKS THROUGH
THE SIDE OF THE
BODY

tends to pull the plane against
the shoulder of the rabbet.

A modern plane is available,
which is similar to the bench
rabbet plane, except that the
blades ar¢ discarded and re-
placed when blunt.

DEPTH ADJUSTER

REPLACEABLE
BLANE




Rabbet and Filister
Plane

OTHER NAME: Rebate and
filister plane

SIZE: Length: 10in.; Curting fron
wadei: 13in.

MATERIAL: Body: cast iron;
Cutting iron: steel
ACCESSORIES: Guide fence;
depth gauge; spur

USE- To cut rabbets in lumber

DEPTH GAUGE™

FORWARD POSITION
FOR CUTTER

NORMAL POSITION FOR
CUTTER

“The plane can be used as a
“standard rabbet plane without
the guide accessories, using a
guide batten clamped to the
vork as for a bench rabbet
lane. Rabbets wider than the
utting iron can be cut by mak-
ng more than one pass, mov-
#ing the guide batten back to the
 finished line between passes.
Once the cut has been estab-
lished the guide batten can be
removed and the wall of the
‘rabbet used as a guide.

- Adjustment

The cutting iren, which has no
back iron, is mounted bevel
downward and is secured by a
lever cap tightened bya locking
screw. Corrugations on the
underside of the blade locate
on a spigot on the fine adjust-
ment lever. With the lever cap
in position but not fully tight-
ened, the lever is operated to
the required setting and the
locking screw is finally tight-
ened. The cutting iron can be
mounted in the center of the
plane for normal work, orat the
forward end for buli nose
work. No fine adjustment is
provided at the forward pos-
ition and the cutting iron must
be accurately positioned by
hand before the lever cap can
be tightened.

GAUGE

CUTTER

Accessories

With the guide accessories fit-
ted, the rabbet plane becomes a
filister plane, which can cut
identical rabbets without con-
stant rechecking. The guide
fence is attached to the tool by
one or two threaded arm rods.
It slides on these rods to the
required setting and is clamped
in position by locking screws.

GUIDE
FENCE
The filister plane with depth
gauge and guide fence in place.
The guide fence can be fitted on
either side of the plane.

The depth gauge, which is fit-
ted on one side only, is fixed at
a measurement from the cut-
ting edge equivalent to the
depth of the rabbet. A spur 1s
provided on the right hand side
of the stock to scribe a line in
advance of the cutter.

THL/MRB SCREW FOR DEPTH

DEPTH
ADJUSTING
LEVER

LOCKING
SCREW

GUIDE FENCE

Using the plane
For a standard rabbet, set the
accessories as required, and
mount the blade in the central
position. With the workpiece
fixed securely in a vise or be-
tween bench stops, rest the tool
on the forward end maintain-
ing pressure against the fence
with the left hand. Make short
strokes with the plane, gradu-
ally moving backward as the
rabber becomes established.
Continue with the operation
until the depth stop comes into
contact with the work and no
further shavings can be
produced from the work.
Chisel out the front end of a
stopped rabbet. Change the
cutting ircn to the forward pos-
ition, and proceed as above.
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Block Plane

SIZE: Length: 31 10 8in.; Ciiring
irow widthiz 1 to 13in.
MATERIAL: Body: cast iro.y;
Cutring iron: steely Kuob: wood
or metal

USE: Toe trim end grain and
other fine work

Biock planes exist in a variety
of patterns but they are all
designed to cut end graia.
They were oiiginally deve-
loped o level butcher’s and
possibly engraver’s blocks,
both made of end grain lumber.

Block planes have their
blades mounted at a low .ngle.
The normal pitch is 20° but it
can be as low as 12 on some
planes. They can be used single
handed with the lever cap rest-
ing in the palm of the hand, and
the thumb and fingers locared
in recesses on either side of the
body. A knob is provided at the
toe of the plane where pressure
can be applied with the fingers.

LOCKING
WHEEL

BULL

Varieties of block plane NOSE END

SIMPLE NON-
ADJUSTABLE PLANE
The shallow pitch of the block
plane cutting iron means that it
is mounted bevel side up. Con-
sequently a back iron is not
required, the bevel doing the
job itself. The simplest form of
block plane has the cutting iron GUIDE
held in place by a knurled

wheel operating on a screw. MOUTH
Adjust the blade before the ADJUSTMENT
wheel is tightened. LEVER,

H
DOUBLE ENDED i
BLOCK PLANE
Like the simple non-adjustable
plane, this tool has no screw
adjustmeni for the blade, but it
has two positions allowing it t©
be used as a buil nose plane.

FULLY ADJUSTABLE
BLOCK PLANE

Biock planes are made with
partial and full adjpustment.
The lever cap is often secured
by a laterally moving lever
which operates a cam. The
depth of the curtting iron can be
adjusied by a variety of screws,
and lateral movement control-
led by means of a lever. Some
planes have an adjustable
miouth operated by a lever at-
tached to the guide Rnob.

LATERAL ADJUSTING
LEVER

LOCKING LEVER

FINGER
RECESS

Using a block plane

The main purpose of the block
plane is to cut end grain, Keep 1
extremely sharp and set 1o
produce a fine cut. Plane from
either end to prevent the grain
splitting or plane a chamfer on
the far end first.
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Shoul”~r Plane

OTHER iE: Rabbet plane
SIZE: Leng.t: 4% 1o tin.; Cutring
iron ewidth: § to liin.
MATERIAL: Bocv: cast iron;
Cucting rron; steel

USE: To trim shoulcers of large
joints and 1o cut rabbets

Shoulder planas are accurately
machined so that the sole and
each side of the body are per-
fect right angles. Together
with a blade which extends
right across the sole of the tool,
this enables the plane o rim
shoulders and rabbets. As with
the block plane, the curring
iron is mounted bevel upper-
most and at a low angle to trim
end grain.,

Varteties of shoulder plane

Somwe shoulder planes have a |

lever cap which holds the cut-

ting iron in position and is !

secured by a locking screw.
With this slackened the blade
can be removed for sharpen-
ing. To replace, carefully lo-
cate the slot at one end of the
cutting iron over the adjust-
ment screw. Replace the cap,
adjust depth of cur and lock in
place. The mouth can be
adjusted by a screw in the nose
of the plane.

The mouths of other shoul-
der planes are adjusted by
moving the greater part of the
body and nose in one piece. It
can be removed altogether by
foosening the locking screw on
the top and sliding it forward.
With the top section of the
body removed, the ool can be
used as a chisel plane which can
work right up inte a corner or
finish a stopped rabbet.

The cap which clamps the
cutting iron in place is slack-
ened by the screw to the rear.
The cutting iron can then be
dislocated from the adjusting
screw and withdrawn for-
ward. Reassemble in the re-
verse order and adjust the cut-
ting iron to the required depth
before finally tightening the
fever screw.

Combipation planes have
detachable noses, one to mzke 2
conventional shoulder plane,
another a bufl nose plane. It
can be used as a chisel plane.

HMOUTH ADJUSTING SCREW

MOUTH
MOVING NOSE

NOSE TYPE

DETACHABLE NOSE
SHOULDER PLANE TYPE

a9.r
Using a shoulder plane
To run on a tenon, lay a finely
set shroulder plane on its side.
Clamp the work in a vise to use

LOCKING

DETACHABLE NOSE BULL

LEVER CAP

ADJUSTING

CHISEL PLANE
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the shoulder plane 1wo handed.
Cut rabbets as with a bench

rabber plane.
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Compass Plane

OTHER NAME: Circular plane
SIZE: Length: 10in.; Curting iron
width: 13in.

MATERIAL: Srock: cast iron;
Sole. steel; Cutting iron: steel
USE: To cut concave and convex
wooden sections

Metal compass planes have an
adjustable, flexible sole that
can be used on both concave
and convex surfaces to any ra-
dius berween limits. Either a
handle is provided or the stock
is shaped to fir the hands at
either end of the plane. Older
wooden compass planes were
made 1o a pre-determined ra-
dius, and separate planes were
needed to work concave and
convex sections.

Adjusting the plane

Two basic patterns are com-
mon today, Both take the stan-
dard bench plane assembly of
cutting iron, back iron and
lever cap, all of which are
mounted and adjusted as for
bench planes. In the first mo-
del, the sole is firred to either
end of a fixed stock while the
center, fixed 1o the frog of the
toel, is moved up or down by
means of an adjusting screw. In
the second mode), the center of
the sole is fixed to the frog
while both ends of the sole
move up or down simul-
taneously operated by levers
connected 10 an adjustment
SCrew.

To adjust the tool, rest it on
the roughly cut workpiece and
adjust the sole until it cor-
responds with the required ra-
dius of the work.
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LATERAL ADJUSTING LEVER

CURVATURE
ADJUSTING NUT

CUTTER

LEVER CAP

FLEXIBLE SOLE

CURVATURE ADJUSTING
SCREW

] -

CUTTER ADJUSTING
SCREW

SETTING GUIDE

Using the plane

The compass plane is used in
the same way as any bench
plane bur the 1ol must be kepr
square to the direction of the
Curve to mainiain an accurate
radius. As when working any
curved section, the direction of
cut must be changed to suit the
direction of the grain,




Rasp Plane

OTHER NAME: Surform plane
S1ZE: Biade length: 3%in. and
10in.; Blade width : 1§in.
MATERIAL: Blazde; hardened
steel; Stock: zinc Jlloy;

Handle: plastic

USE: To shape wood, plastic and
soft metals

With a rasp plane, unlike a
conventional rasp, the waste
does nor clog the teeth, but is
easily cleared through holes in
the blade during the cut. This
blade, used throughout the ¢n-
rire range of Surform tools, is
made up of a series of small
teeth pressed out of a sreel
sheet, ground and set to one
cutting angle.

Standard size blades are fit-
ted iato a series of holders, two
of which resemble more con-
ventional planes. The smaller
pattern is designed to be used
one handed while the two
handed version is sometimes
adapted to a file type tool by
reversing the handle.

‘Fitting the blades

Blades ‘are¢ never sharpened,
‘but replaced when blunt. One
‘ernd hooks over the rear of the
‘stock, while the other locates
on a screw adjusiable tension
‘bar. The teeth face forward.

Using the rasp plane

The tool is handled as con-
ventional planes, but the de-
sign of the blade enables itto be
used against the grain of lum-
ber without tearing it. It ts used
for preliminary shaping only
and the surface may require
further finishing.

Toothing Plane

SI1ZE: Length: 63 10 9in.; Curting
tron twidph: 2in.

MATERIAL: Body : beech;
Curting iron : steel

USE: To score 2 wooden surface
prior 1o gluing or veneering

Made and =adjusted like =z
smoothing plame, the tradi-
tional toothing plane is a tooth-
¢d scraper held almost verti-
cally ima jig. The serrated edge
scores the surface to provide
escape for excess air and glue
which would otherwise leave
bubbies under the veneer.

BLADE

PLANES

143




Side Rabbet Plane

OTHER NAME: Side rebate plane
SIZE: Length: 53in; Curtting ivon
width: 3 and 3.

MATERIAL: Body: zinc; Cuiting
iran: steely Handle: rosewood
ACCESSORIES: Depth gauge
USE: To relieve the side walls of
rabbets and grooves

CLAMPING SCREWS

REMOVABLE

CUTTERS NOSE PIECE

HANDLE

RODY

CLAMPING
SCREW

\ DEPTH GAUGE

Depth gauge
Side rabbet planes are fitted
with two biades so the tool can
be used from right to left or
vice versa. This is important
when trimming both sides of a
groove where you can only
work from one end to accom-
modate the direction of the
grain. The nose pieces are re-
movable up tw the end of a
stopred groove,

Be sure to set the blades to
the required depth of cut be-
fore finally securing them with
the clamp.

Use the gauge to prevent the
dlade from carching the work.
Adjust the gauge so the point
Jjust touches the bottom of the
rabbet. The gauge also helps to
keep the flat base square
against the groove wall.
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Molding Plane

SIZE: Length: 93in.; Width: 3, }
and gin.

MATERIAL: Blade: steel;
Stock iwedge: beech, hornbeam
USE: To cut moldings in wood

Older craftsmen had many
varied wooden molding planes
to produce windows, door
frames and furniture moldings.

Today a much reduced range
of melding planes is still avail-
able from some modern tool
catalogs and suppliers.

Molding plane blades are
ground to form the reverse of
the molding they are intended
to produce. The sole of the
plane is shaped to match the
edge of the blade, and there isa
depth stop and side fence in the
form of small rabbets.

To release the wedge and
remove the blade for sharpen-
ing, cup the iron and wedge in
one hand and tap the notch in
the wedge with the cheek of a
hammer. Sharpen the blade
with shaped stones. Replace
the cutter and push in rhe
wedge just enough to hold it.
Adjust the setting by tapping
either the iron (if you want a
deep cut} or the heel of the
stock (for a shallow cut). Drive
the wedge home tight.




Tongue and Groove
Planes

SIZE: Length: 94in;

Width: §, 13in.

MATERIAL.: Cutting iron: steel;
Stock : beech

USE: To cut a tongue and groove
joint on the edge of boards

Tongue and groove plangs are
sold in pairs to cat the tongue
on the edge of one board and a
matching groove in the edge of
another board. The tongue and
groove will then slot together
to make a perfect joint.

The tongue plane has a shap-
ed cutter to plane away lum-
ber on both sides of the tongue
which is left protruding from
the edge of the board. The
groove plane should be set to
cut a groove slightly deeper
than the heighr of the tongue.

Hollowing and
Rounding Planes

SiZF. Length: 9%in.; Width: 1

10 2in.

MATERIAL: Cutting s+un: steel;
Stock: beech

USE: To cut molding

Like the tongue and groove
planes, hollowing and round-
ing planes are sold in paus.
They cut matching concave
and convex curves, which can
be used in combination to form
various moldings. At one tims,
the full set of planes would
have run to 18 pairs, but
modern catalogs offer a more
limited range.

STOCK =

ROUNDING
PIANE

GROCVE
CUTTING

TONGUE
CUTTING
PLANE

STOCK

FENCE
SOLE

CUTTER

HOLLOWING
PLANE
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Plow Plane

SIZE: Cuts grooves and rabbets
from 1 to 4in. wide

MATERIAL: Body: cast iron;
Cutting iron; steel; Handle:
plastic, iron

USE: To cut grooves and rabbets

The plow plane is built to miake
specific cuts while being
guided by fences and depth
gauges. It is designed pri-
raarily to cut grooves but will
also cut rabbets up o tin. wide
in one pzas.

DEPTH GAUGE
FENTE

FPLLANES

FENCE ARM  CUTTER HANDLE
CLAMPING ADJUSTING
SCREWS SCREW
DEPTH GAUGE
CLAMPING
SLIDING SECTION BLADE
CLAMP
CUTTER CLAMPING SCREW

FENCE ARMS

FENCE CLAMP SCREWS




Fitting the blade

Specific models of plow planes
differ slightly in detail, burt the
principles are the same. A
clamp and screw hold the
blades in the body of the plane.
Slacken the clamnp and insert
the cutrer from the rtop, with
the bevel on the underside. A
slot on one side of the cutter
locates on the shoulder of an
adjusting screw. Tighten the
clamp slightly and adjust the
blade to the required depth
before finally securing the
screw and ~lamp.

Very na .ow blades do not
have a slot to fit the adjusting
screw and must be set by hand.

Plow plane cutters are avail-
able with only a grinding anzle,
not a honing angle.

Setting the depih gauge
The depth gauge is a horizontal
fence fitted on one side of the
body. Use a rule to set the
gauge to the required depth
from the bottom of the skate
and finger tighten the locking
screw. Long gauges should be
checked at both erds to insure
that they are parallel with the
bottom of the skare. Tighten
the screw when you are satis-
fied with the setting.

Setting the guide fence

A fence is provided o guide the
cutter the required distance
from the edge of the work. It is
clamped to the metal guide
rods on either side of the plane.
Use a rule o set the fence the
required dismance from the
blade and tighten the clamping
screws to hold it in place.

Maintenance
Lightly oil machine threads on
the adjusting screws, and rub
candle wax on the fences to
provide a smooth action.
Blades are ground to an
angle of 35° and should be
sharpened on an oilstone, pref-
erably with a honing gauge.

LCombination Plane

ST1ZE: Curts grooves along or
across the grain and rabbets up to
#in. wide; beads § to in. wide;
tongues 3in. wide

MATERIAL: By cast iron;
Cutting iron: steel; Handle:
plastic, cast iron

USE: Te cut grooves, rabhets,
beads and tongue and groove

The combination plane is like
the plow piane but boasts ad-
ditional features. The blade as-
sembly, depth gaage and guide
fence are identical, bat spurs
are provided so that cuts can be
made across the grain. Spurs
have knife edges to cut the
grain ahead of the blade. Cne
spur is fixed to the body and
another to the sliding section.

SLIDING SECTION

BEADING

{

Adjust the spurs to give a fine
cut and secure with the clamp-
ing screws. Keep the spurs
sharpened with an oilstone ora
smooth file.

The sliding section, which is
an extended blade clamp, also
carries the beading gauge. A
bead can be cut on a square
edge of a board using the stan-
dard fence as a guide, butona
tongued edge the beading
gauge acts as a fence. It is
adjusted in exactly the same
way as the depth gauge.

Sharpen the beading cutters
as you would the plow cutters,
but use a slipstone to hone the
curved edge.

FIXING SCREW

HANDLE

CUTTER

FENCE ARMS

FENCE
CLAMP
SCREW
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Multi-Plane

SIZE: Curs grooves, rabbets and
dados § to 1in. wide; beads § to
4ip. wide; tongues % and Lin.
wide; ovolos 1 and #in. wide; sash
moldings 14 and 13in.; grouped
reeds  and lin. wide; hollows
and rounds 1 to lin. wide; stei-
nosings 1ikin.

MATERIAL: Body. castir -
Cutting iron - steel; Handle Fo e
hardwood

USE: To cut grooves, rabbets,
dados, beads, tongue and groove
joints and moldings

SLITTING CUTTER THUMB
SCREW

DEPTH GAUGE
ADJUSTING NUT

SLIDING
SECTION

FENCE SLIDE

HARDWOOD SLIDE FOR FENCE

The multi-plane combines the
fearures of the plow and com-
bination planes, but is made
even more versatile by the ad-
dition of extra cutters. The
blades are firted arid the depth
gauge and guide fence adjusted
like those on th: plow and
combination planes. A slitting
knife can be fitted instead of a
blade which can cut a strip
from the edge of a board.

The multi-plane can be con-
verted by substituting special
bases in place of the siiding
section. Bases to make hollow
and rounding planes are also
easy to obtain.

Another shaped base and
cutter will plane stair nosings.
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CUTTES

DJUSTING NUT

FENCE

ADJUSTING SCREW

FENCE
KNOB

FENCE
ARM

Using the plane

Move the plane backward
along the work, gradually cut-
ting the groove, Continue until
the depth gauge comes into
contact with the work.

Cutting a groove

A plow, combinarion or multi-
plane can cur a groove. Fit the
required cutter, and set the
depth gauge and fence. Try
where possible to work with
the grain for a smoother cut,
starting at the far end of the
work with the plane held up-
rightand the fence hard against
the edge.

To cuta groove in end grain,
4= a saw and chisel to cut out
the first hall of the groove to
prevent splitting.

1

Cutrer for grovve <
Cutting a rabbet

Choose a blade just wider than
The rabbet itself, and set the
depth gauge and guide fence.
The fence will pass under the
blade when cutting a rabbert.
Use the plane as described for
the groove. Any of the planes
will cut a rabbet with the grain.
To cut a rabbet across the
grain, fit a spur to a com-
bination or a multi-plane to
score ahead of the blade.

7

Cutter for rabbet




Cutting a dado

As with the cross grain rabber,
a dado can only be cur with the
combination or multi-planc.
Selecr the appropriate blade
and adjust the sliding section so
thar both spurs line up with the
edges of the cutter. Nail a
straight edge wooden strip
across the work against which
you can run the body of the
combination or multi-plane.

Cutting a tongue and
groove joint

Combination and multi-planes
are supplied wirth special rongue
cutting blades. There is an
adjustable stop on the blade
itself to regulate the tongue.

Cutting a bead

Combination and multi-planes
both have beading cutters. If
you do not require a shoulder

' on the outside edge, set the

guide fence under the cutter to
move it out the required
amount, Tongued and grooved
boards are often beaded in this
way to mask the join. Use the

; beading gauge as a fence, but

continue to use the depth
gauge throughout.

A center bead, that is cne set
away from the edge of a board,
can be cut with plow or com-
bination planzs. The multi-
plane has a foot attached to the
forward arm which supports
the plane when the bead is a
long way from the edge.

Bead with a shoulder

Bead withour a shoulder

Cutting reeds

A series of beads grouped to-
gether is known as reeding.
Special cutters are avaiiable for
the muiti-plane to cut up tc five
reeds in one pass. Set up .he
plane as for beading.

Cutting a flute

With the appropriate cutter fit-
ted set up the multi-plane to
cut a flute as for a center bead.

Cutting an ovolo molding
Fitan ovolo cutter ir the multi-
plane and use a depth gauge
and guide fence to cut the
molding on the edge of a board.
Cilamp wood te the work to
prevent end grain splitting.

= L
Cutting a sash moiding
The sash molding cutter makes |
the window glass rabbet and
molding in one pass. It has a
depth stop on the blade.

Align the cutter shiding section
with its outside edge, and ser
the guide fence as required.
Plane one half of the molding,
reverse the work and plane the
other half. Plane the moldings
on the edge of a large board,
cutting it off afterward.

Slitting a board

Cut narrow strips from the
edge of s board by fitting the
slitting knife just in front of
the multi-plane handle.
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Routers

The term router has come to be apphied to
a number of tools which Jiffer from one
another y. purpose., operation. and
appearance. T he name ¢ apphod most
appropraately w the eovter plane whech i
s faet waed for Prow o out” a Jepresston
s the surface of the work, But thore s
another group of el ket a5 - uters
which resemble spoeiesiaves i outward
appearance thoueh thew duffer in most
ather respecis. inchiedn o their narrow,
freguently profiled cevers. XMany of these
were used v ooachbmiders, bur a targer
version. the sash router. has farge mrofifed
curters bedded like a plane and was used

CHPEN
HANIIL

Hand Router

ETHERR NANES Houter phane,
fring routoer

Wiedsh i

RIAL: Mok cast meal
Fareaics  wiowsd
ATTACHMENTS Vanious
cutters. gude fonoe, sk

U SE: Tocut grooves and dados,
wx level. to remove woad waste

The router is Mot comemeniy
used for cutting dades or
grooves inm 2 wonden surface.
The router can also remove
waste material from rougher
cuttings and accurately fevel
recesses i cabinet work or low
relief carvings,

The standard cast metal roy-
ter is most conunoniy made
with an open theoar, which
gives 3 clearer view of the work
and allows the shavings 10 be
cicared from the housing. The
bridge ioming the two sides of
the throat sirengthens the stock
and carries a clamp which
holds zn adjusuable rod. An
optional shoe for closing the
ghrcat s fitted o shis rod. This
shoe 15 necessary when work-
Ng across narrow sections of
wood 1o sunport the router on
the edge of the work, and &t
must be sei Bush with the sole
ef the stock,

Routers are ususlly supplied
with three cutiers: in, and in.
wide chisels, and a Vechaped
smoothing cutter. They are
cranked 1o set the cutting edge
at a shatlow angfe to produce a
paring aciion.

SULE

SHOE
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THI MB
SLRE™

FIKING FO8LE
FOR EXTENSHYN

for making bow somdows, FPowards the
end of the minet "enth century a number of
erpetal routers were developed which aimed
at replaaing the older wonden routers and
were wawd By carpenters, cabinet makees,
and othees o crrguibar work o sashes,
Jdewor s, harnd ety and furaiure. Moetal
routers were seldom used by
coachbuilders: thev clung to the weoden
version until the end. The foretunner of
the ponable electric router was the
Sheffield cutlers” “parser’. . kind of small
bow drill wich 2 bifurcaiod »ie It was
used to cut recesses for omuamental plates
m pocket knives i sther Leods

PYEPTH

GALUGE CUTTER
I ' .
THREADGS

PORT

KNURLED

ADIUSHING
NUT

r
i

LU TER CLAMP

ADJUSTABLE
FENCE GUIDE

Using the cutters

To trim any wide dados, it
may be necessary to make more
than one pass across the width.
The slicing action of the V-
shaped cutter gives a smoother
finish and can be used to
undercut the bottom of a dove-
tail housing, or to clear cut the
corners of fine inkay work,

Sharpening cutters

Sharpen cutters like chisels bui
rub the curring edge glong an
oilstone. Set the swone so
cutter’s edge clears the bench.




Seting the cutters

Curters have square sectioned
shafts set 41 43 to the direction
of the curwhich are cradied in 2
VT zroowe m tire stock. The
zapsection of the shaft s shaped
1 focate o the knurled adjust-
ing nutr whwh runs on oz
thregded rod ixed i the stodk.

Fur through dados, insert
the cuiter wr the culter clamp
feaest the underende, and locate
ife gupsting nut, Adios the
cutter agamnst the depth gavge
amd tzhien the thumb screw
clamp, Aliernstively, mark the
depth on the work edge and
- align the cutting edge with the
marked linte. Mark the depthz of
the dzdo on the edge of the
work. Remove the bulk of the
waste beforehand with & wws
and chisel or set the cutter in
sgages to remove all the waste
after making rwo saw cuts on
the waste side.

s
i

Adjustable fence

This posttions the cutter the
required distance from seraighe.
comcare o convex edges. It is
facated in graoves machined i
the sede of the stock and loched
e place with a slotred sorew.

Curved grooves

When ceurting cuerves work from
rive directions o prevens
tearing the gram.

Stopped dados

Fir the currer facing backward
2 align the cureing edpe with
the edge of the stock. You smay
have to reverse the cuiter clamp
te prevent the thumb sorew
Gertemg the work.

Through dados

Prashy the rool forward. To
srevens breakour of the grain at
the buck edge, reverse tool and
wark back the other way.

Miniature Router

SEAE: Whidsh: 3m.
MATERIAL: Metal
ATTACHMENT: Lin. cutter
USE: To use as router plane but
forr fine. Jebicate work.

The cutter of the miniature
router can be set for stopped or
through dados. The depth
must be set against a marked
line o the work and the cutter
secured by a knurled screw.

Granny’s Tooth

JTHER NAME: Oid woman's
rooth

SIZE: Width: 4 co 6in.
MATERIAL: Hardwood
ATTACHMENT: Steel cutter
IJSE: T work as for router plane

This is a wooden bodied router
with the cutter set at a steen
angle and held by a wooden
wedge. The blade is adjusred
by tapping with 2 hammer as
for wooden planes. The fromt
edge of some models is notched
back to the mouth for checking
the work and to allow the shav-
ings to ¢lear the slot,
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Portable Ele¢ Ectric Router

OTHER NAAME: P Ywer router
SIZE: Light duty: ‘;‘--Iamr rito
thp; Posver: 18,000 ‘o 22,000 rpm;
Weight: 3% to 6lb; ¥ ‘;Bavy duty:
Motor: 3 1o t3hp; F {wer: 23,000
0 27,000 rpm; e Wiz 54 to 9ib
MATERIAL: Dyie s list
alurinum alloy 5\ _
ACCESSORIES: | i!ncc guide;
template guide; lam Luate
wrimming guide >
ATTACHMENT: ylovetail tig
USE: To cut groov ', dados,
rabberts and moldin {83 to trim

MOTOR

The electric rout 'T, in use for
about twenry ve: s, is a ver-
satile power tool (‘hich super- AIR ENTAKES =
seded the hand :' router and
moiding planes. [t is used o
cut grooves or mo [dings quick- 29
Iv and cleanly. " 'he motor is T , Bam———
fitted with a chug b and is held . &2 ;
g vertical posin [ by a steeve
frted with two  egral han-
Jes. bt stands on o fat circolar
base which shides jn the work,
A bit or *“cuteer Jis fitted into
the chuck amj protrudes
through the base {4ate. The bit
can be finely :!husted and
locked at the req |ired setting.
Because the rojuter runs at
extremely high s %n:eds it pro-
duces a very smo | th cut which
requires little sa hding. While
the lighter mach!nes are suit- HANDLES
able for the aves i.ge domestic
user, more than ¢ {le cut mav be
necessary to prod jice a success-
ful groove or mo ting.

ADJUSTING
RING :

Operating the Youter

The router has .} tendency 1o
twist when stait. (18, so keep a
firm grip on the biachine when
switching on. TI \2 motor must
reach maximum -|peed before a
cut is made andt the machine
should never be : fritched on or
off while it is ir t contace with
the work. The ro pter isfed into
the work against ithe clockwise
rotation of the lgit so that the
cutting edge puil ¢ itself into the
work making a ' [ibration-free,
accurate cut. |}

Move the cut y:r at a steady
“3te; too mucl} Speed may
stizin the moipr; too little
speed may causp: friction re-
sulting in dam: 'zed work or
cutters. With a little ex-
perience, the sor ©ad of the mo-
tor will be your »est guide.

k

& Feeding the router
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Seting the cutters

Curters have square sectioned
shafts set 41 43 to the direction
of the curwhich are cradied in 2
VT zroowe m tire stock. The
zapsection of the shaft s shaped
1 focate o the knurled adjust-
ing nutr whwh runs on oz
thregded rod ixed i the stodk.

Fur through dados, insert
the cuiter wr the culter clamp
feaest the underende, and locate
ife gupsting nut, Adios the
cutter agamnst the depth gavge
amd tzhien the thumb screw
clamp, Aliernstively, mark the
depth on the work edge and
- align the cutting edge with the
marked linte. Mark the depthz of
the dzdo on the edge of the
work. Remove the bulk of the
waste beforehand with & wws
and chisel or set the cutter in
sgages to remove all the waste
after making rwo saw cuts on
the waste side.

s
i

Adjustable fence

This posttions the cutter the
required distance from seraighe.
comcare o convex edges. It is
facated in graoves machined i
the sede of the stock and loched
e place with a slotred sorew.

Curved grooves

When ceurting cuerves work from
rive directions o prevens
tearing the gram.

Stopped dados

Fir the currer facing backward
2 align the cureing edpe with
the edge of the stock. You smay
have to reverse the cuiter clamp
te prevent the thumb sorew
Gertemg the work.

Through dados

Prashy the rool forward. To
srevens breakour of the grain at
the buck edge, reverse tool and
wark back the other way.

Miniature Router

SEAE: Whidsh: 3m.
MATERIAL: Metal
ATTACHMENT: Lin. cutter
USE: To use as router plane but
forr fine. Jebicate work.

The cutter of the miniature
router can be set for stopped or
through dados. The depth
must be set against a marked
line o the work and the cutter
secured by a knurled screw.

Granny’s Tooth

JTHER NAME: Oid woman's
rooth

SIZE: Width: 4 co 6in.
MATERIAL: Hardwood
ATTACHMENT: Steel cutter
IJSE: T work as for router plane

This is a wooden bodied router
with the cutter set at a steen
angle and held by a wooden
wedge. The blade is adjusred
by tapping with 2 hammer as
for wooden planes. The fromt
edge of some models is notched
back to the mouth for checking
the work and to allow the shav-
ings to ¢lear the slot,
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Seting the cutters

Curters have square sectioned
shafts set 41 43 to the direction
of the curwhich are cradied in 2
VT zroowe m tire stock. The
zapsection of the shaft s shaped
1 focate o the knurled adjust-
ing nutr whwh runs on oz
thregded rod ixed i the stodk.

Fur through dados, insert
the cuiter wr the culter clamp
feaest the underende, and locate
ife gupsting nut, Adios the
cutter agamnst the depth gavge
amd tzhien the thumb screw
clamp, Aliernstively, mark the
depth on the work edge and
- align the cutting edge with the
marked linte. Mark the depthz of
the dzdo on the edge of the
work. Remove the bulk of the
waste beforehand with & wws
and chisel or set the cutter in
sgages to remove all the waste
after making rwo saw cuts on
the waste side.

s
i

Adjustable fence

This posttions the cutter the
required distance from seraighe.
comcare o convex edges. It is
facated in graoves machined i
the sede of the stock and loched
e place with a slotred sorew.

Curved grooves

When ceurting cuerves work from
rive directions o prevens
tearing the gram.

Stopped dados

Fir the currer facing backward
2 align the cureing edpe with
the edge of the stock. You smay
have to reverse the cuiter clamp
te prevent the thumb sorew
Gertemg the work.

Through dados

Prashy the rool forward. To
srevens breakour of the grain at
the buck edge, reverse tool and
wark back the other way.

Miniature Router

SEAE: Whidsh: 3m.
MATERIAL: Metal
ATTACHMENT: Lin. cutter
USE: To use as router plane but
forr fine. Jebicate work.

The cutter of the miniature
router can be set for stopped or
through dados. The depth
must be set against a marked
line o the work and the cutter
secured by a knurled screw.

Granny’s Tooth

JTHER NAME: Oid woman's
rooth

SIZE: Width: 4 co 6in.
MATERIAL: Hardwood
ATTACHMENT: Steel cutter
IJSE: T work as for router plane

This is a wooden bodied router
with the cutter set at a steen
angle and held by a wooden
wedge. The blade is adjusred
by tapping with 2 hammer as
for wooden planes. The fromt
edge of some models is notched
back to the mouth for checking
the work and to allow the shav-
ings to ¢lear the slot,
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BITS

Bits are available in shank sizes
ranging from }in. to }in. and
are made of high speed steel or
ungsten carbide.

Carbide bits can cither be
solid or tipped; a tungsten
carbide cutting edge is brazed
onto the shank. While the high
speed steel bits perform well on
most woods, plastics and soft
metals and are available in the
widest range of shapes, both
types of carbide bits are longer
lasting. They have a greater
resistance to hear and therefore
do not blunt as quickly, par-
ticularly when cutting more
ghrasive materials such as
laminares, plvwood, particle
Hoard and so forth.

Double fluted bats  left) cut
simple grooves guickly and
unguided. Move elaborare
bits trighe + have a pulot tip.

Solid carbide bits are the
stromgest bur are the most
expensive and are the best
suited to heavy duiy mackines.

The cutting edge on a bit
may be either single or double
fluted, or spiral shaped. Single
fluted hits cut faster as there is
more cilearance for the waste,
but they tend to leave a rippled
cut. Double fluted bits maeke
two cuts for each revolution
and give a much smoother fin-
ish. The spiral bit has a slicing
action which produces a very
smooth cut bt is slower to use.

Most shaped bits have a pilot
tip which rides along the edges
of the work., These bits can
have straght or beveled oust-
ung edges. Pilor tips eliminare
the need for other guide ac-
cessories but the edge of the
work should be clean and true
or the bit will copy any
irregularities.

SINGLE DOUBLE VEINING CORE BOX HINGE
FLUTE FLUTE BIT BIT glI%RTISE

“¥" GROOVE DOVETAIL OGEE BIT
BIT BIT

BEADING CHAMFER CCVE ROUNDING ROMAN

BET BIT BIT OVER BIT OGEE
BIT

I

Pl}TED MIN&"E L LAMENATE COMBINATION
THEM BITS THIMBIT BETS

£ [ 8
B
;

ﬁ : ‘r
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Fitting and setting bits
Before attempting to fit any
bits, disconnect the machine
from the power supply. Insert
4in. to }in. of the shank into the
chuck before tightening.

- While the method of fitting bits
varies according o the ma-
chine, the motor must always
be locked so that the chuck can
be loosened with a wrench.
Some models have a built-in
focking device nicorporated in
the on-off switch. In the off
position the switch is pushed
upward to lock the motor shaft
(). Other vpes have 2 separate
push burten (2). A third type
(3 uses two wrenches. One fits
the shaft while the other turns
the chuck.

Setting the cut depth

Lacsen rhe buse ffwj;%;f@%‘@

the pavior bidy back up or down ¢

af ragsired and Lock asee place.
Mo rositerr have cofibeared
draly for Fime wervmg.
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Making through cuts
Stready the forward half of the
base on the surface of the wood
and carefully feed the cutter
into the work against the
clockzvise rotation of the bir.

Scopped dados
Lowwer the rool perpendicularly
dozn into the work allowing

the bit 1o drill into the surface.

Guide fence accessory

This can be fitted to the base
for cutting grooves parallel to
an edge. The guide usually has
two rods which plug into the
router basc and can be locked
in place with two rhumb
screws. Some types have am

Make the cut in the normal
way and lift the machine clear
before switching off.

addirionai Vernier adjustment
for fine setting and a trammel
point for cutting curves or cir-
cles. For better support, the
fence can be extended with a
length of wood screwed 1o it.

‘¥ GuIDE FENCE

WING NUTS

VERNIER
ADJUSTMENT

GUIDE RODS

Attaching a guide fence
Plug the guide rods wta the
router base. Adiust the fenee
along the rods and lock with the
feso wwing nuts.




Using the router
Cutting dados and grooves
Routers can cut dados or
grooves to any angle. Clamped
lengths of wood can be used as
guides if necessary,

Cutting 2 narrow groove
{'se a single length of wood as a
grade for the router base.

' Cutting parailel

Cutting a wide groove
Clamp two parallel lengehs of

woed gcross the work, run the

vouter against each length in
turn before using it free-hand to
remove the central portion.,

to an edge
Lrse a guide fence whern making
cuts parallel to an edge. Attach
the fence as shown, right, and
extend it if wecessary with a
kength of wood.

Moldings and rabbets
You can cut a whole range of

shapes commonly used in
furniture construction by
using the wide variety of

shaped, piloted reuter bits,

Molding an outside edge
For table tops or panels, first
cut the end grain and then the
side edges. This will prevent the
grain sphitting out. If the
moldings are to be cut across
the end grain only, work from
either end wward the middle.

ik

Cutting a rabbet

To cut o rabbet on the inside of
an assembled frame, fix a right
angl- block to the guide fence.
The block must be centered on
the guide 5o that both sides of
the cut are even.
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Cutting circles or disks

Use an adjusmble trammel
guide for this. Some guide
fences come already equipped
with these guides. For thicker
beads vou may have to adjust
the cutter between passes.

Using the trammel guide
Anchor the adjustable rrammel
pomnt into the wood so that the
router can be moved around the
central point.

Cutting edge moldings
To cur moldings or grooves
close 10 the edge of curved
work, use the guide fence with
the straight edge plate removed,

Template routing
You can accurately duplicate
compass curves or freg form
shapes by running the edge of
the router base against iin.
thick plywood templates clam-
ped or tacked 10 the wood. Bear
in mind that the work being cut
will vary in size from that of the
tempiate’s by the distance be-
tween the bit and the router’s
edge. Therefore, when cutting
large shapes remember to com-
pensate for this difference.

Copying delicate work
For finer work vou can fit an
appropriately sized template
guide 1o the base plate. This
s a meral disk with a tubular
collar which projects belozy the
router base. The collar rides

against the template while the
bit passes through the rube ro
make the cut. Compensate on
the template for the distance
between the cutting edge and
the outside face of the collar.
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CUTTING JOINTS

By serting the depth of cut and
guide fence in different ways,
vou can use the router to
quickly and accurately produce
a wide variety of joints,

Cutting a mortise

Fir a straight bit which has a
diameter shghtly less than the
width of the desired mortise.
Make the first cut. Turn the
teol uround resting the guide
Jfence on the other side of the
rail and make a second cut.
This msures that the mortise 1s
centered on the rail. Square off
curved ends with a chisel.

Cutting a short tenon

Hold the work vertically
berween rwo wood strips. Make
sure that the ends of the rails are
flush. Set the fence 1o produce

a tenon to fit the cut mortise.
Make a pass from each side.




Cutting a long tenon

Set deprh of the bit to equal
distance berzween mortise and
edee of rail. Cut first shoulder
against the guide. Remove
wwaste ard repeat on orher side
of rails.

Tongue and groove
To cut a tongue and groove
joint in the edge of the work,
clamp the board between two
wide pieces of wood to provide
a flush surface for the base of
the rourer to ride on. Adjust
the fence to cut the groove first,

Cutting the grdove
Set the fence to cut the groove
douwm the center of the work.

To make the tongue, re-set the
fence and make two cuts, one
on each side of the work, cut-
ting partly into the support
pieces. Make sure they are the
same depth. The tongue
should push into the groove.
While a standard tongue and
groove joint can be made using
a straight bit, a doverail shaped

bit makes a stronger joint.

Dovetail joints

This form of joint, normally
used in drawer construction,
requires a high degree of skill if
cut by hand. However, if a
dovetail jig and a router fitted
with the matching bit are used,
both halves of the joint can be
cut simultancously resulting in
a perfect fit. <7

[ ' E A
Simultaneous dovetailing
The dovetail bit follows the
fingers of the guide, cuiting into
borh boards to remove waste. It
leaves the pins in the horizontal
board and the tails tn the
vertical board.

Methods of firting and
adjusting the dovetail jig, and
therefore positioning the boards,
differ with each manufacturer.
Check with the maker’s
instructions before you start.

Using the davetail jig
Clamp one board
horizontally and one
vertically tn the jig.

Cutting a
dovetail tongue
and groove

Clamp the work in a vise.
Sandwich it between scrap
wood if it is thin or you are
cutting the tongue. For the
groove, center the bit on the
board. For the tongue, make
two cuts of equal dep:h, leaving
the tongue projecting centrally.
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Spokeshaves

In its original form the wooden
spokeshave is unique; no other
woodwerking tool has its cutier fixed in
such a simple but highly effective mannger.
It is also rather odd that most of che
spukeshaves mentioned in the records
from the early sixteenth century onward
occur in lists of coopers’ tools, rather than
the more obvious wheelwrights. The
earliest known illustration of the wooden
spokeshave is in Smith’s Kev to the
Manufaciories of Sheffield {1816}, again
among the cooper’s tools.

There is reason to think that the
cooper’s ‘‘spokeshave” of the late
medieval references was a kind of drawing
knife for cleaning up wooden hoops.
Teols of this type used on a shaving-horse
are usualiy pulled, hence the general term
“draw knife™: although a spokeshave
can be vsed in this way, for best results it
is more usual to work away from the body
with a2 pushing action.

Spokeshave

STZE: Metal: Lengrh: S 1o 10in.;
Curter wideh: 13 to 2§in.
Wooden: Length: 8 o 16in.;
Cutter widih > 2 to 4in.
MATERIAL: Srock: beech,
boxwood, cast iron; Cuiter: steel
USE: To smooth curved wood

The spokeshave produces the
same result as a smoothing
plane, bue it is specifically de-
signed 1o finish narrow curved
sections of iumber. The face is
curved for concave shapes or
flat for convex curves.

Wooden spokeshaves are not
common today. Although they
are efficient in use, their nar-
row section wears very quickly,
which makes it difficuir 1o ser
the cutter finely. Some of the
more expensive wooden spoke-
shaves are reinforced at the
critical points with brass, but
they are rare. The cutters have
a tapered tang at either end
turned up at right angles.
These tangs are tapped into the
matching holes in the stock
holding the cotter at the re-
quired setiimg by friction
alone. Modern catalogs have
largely dropped the wooden
spokeshave, replacing it with
the metal version.
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CUTTER

In many other European languages the
name of this toel is the same as thart for
“scraper’’. The nearest to the English
“spokeshave™ is the Dutch spookschaaf,
but speok in Dutch means the same as it
does in English. However, it may be
signiticant that in Norwich in 1558 and
again in 1589 a cooper’s apprentice was
promised at the end of his term a “spoeke
shave” by the master. It scems likely that
the Dutch borrowed the tool and the East
Angltan way of spelling it at that time. It
must therefore be regrettully confessed
that the genius who mvented the
spokeshave, and where and when he did
it, is not definitety known, but he may
have been an East Anglian cooper of the
late sixteenth century.

The modern metal spokeshave was a
spin-off from the development of metal
bench planes in the 1860s and 1870s, the
main difference being that the cutters are
now fixed and adjusted like plane irons.

STOCK

HANDLE

ADJUSTING SCREWS




Adjusting sposkeshaves
All-meral spokeshaves have
straight or shghtly curved
winglike handles on either side
of the stock. The main differ-
ence between the various fvpes
of spokeshave lies in the me-
thod of securing and adiusting
the curter of the ook,

T'he cutter, in all versiods, is
cssentially a small plane iron.
On the simplest type the cutter
is positioned by hand before
being clamped by a cap won,
which is then secured by a
thumb screw. Fine adjustment
can only be achieved by
stighrly slackening the thumb
serew and iphtly wmapping the
wop edge of the cutier with a
hammer. If the setuing is too
cuarse, the cutter must be re-
redcted by hepd and  Gone
L whustment begun aga.

There is 8 SUPCTIOTD VEIRION
of the spokeshave which has a
cutter adjusted by means of
WO SCrews, one on either side,
located near the top edge. The
cap wom s secured with a
thumb screw as on the humbler
tvpes of spokeshave, but the
cutter can be finely ser up or
down as well as accurately
aligned with the face before
being finally ¢lamped i place.

. -
Adjusting the cutter S
Adpust the reve screes on the
1op edge to sct the cutter
agecurately before clampong wmite

place wirk the thumb sere.

Round and flat face
spokeshaves

a curved wederside to

accomimodale concate curves,
wirile a flar foce spokeshare ts
designed 1o cul convex shapes.

A round shaped spokeshave has

Sharpening a catter

The metal spokeshave blade i«
sharpened like a plane blade
{see pages T0-71h A honing
guide is useful for keeping the
short biade at the correct angle.
To remove the cutter from a
woodenn spokeshave tap the
ends of the tangs with 2 ham-
mer. Remove the burr from the
flat face of the cutter vm a flat
oilstone. Refit the blade and
adiust the depth of cut with
hight hamemer taps.

Hobd the ceetser flut on a bench
overkanging the edge and hone
thre curring edge coith an oiled
shipstone. Remove the burr with
the same shipstone.

Using the spckeshave

Hold one handle in each hand
with the thumbs placed on the
back edges to control the angle
af the rool. Push the spoke-
shave away from you as you
would 2 plane. To prevemr

Stand an otlstone on edge while

frolding the cutter, bevel face
dowwn, at an angle across it
Apply ol to the stone and
sharpen the eniire edpge as vou
would a chisel or plane iron.

tearing, work from both ends
of a curve in the direction of the
gtain. {This applies equally 1o
convex or concave curves.) For
finished work set the blade
finely, as you would for a plane.

Convex curves

Push the spakeshave dicon each

side from the center.

Concave curves

Push the spokeshave down
toward the center from each
side of the curve.

SPOKESHAVES
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Half Round Spokeshave

OTHER KAME: Hollow R
spokeshave CUTTER
SIZE: Eomgirh . Whn Cuirer
wedef: 2ham.

MATERIAL. Srock. cast o,
frrerrer . stoed o T AT RRELIN
CSE: Fo smeoth sections of o LAY TRUN
wood which are curved itwe
direcions

Tha half round spokeshave is
used &o finish a curved section
of wood which 15 2lso reended
off on the wop edge, such av
& curved sear rail. It is sinufap
w2 stzirdard spokeshave. but
has 2 conceve face and match-
ing Plade. The blade must e
adrusted by hand 3s it simply
slastiped By g back wron. Hone
the ¢utber with a slipstone,

HANDLE

- . . FLAT EDGE CUTTER
Combination Spokeshave

STAE: Lonprh [itn.: Cumer

seedele : queveds [ fin; Mats 1§in. HOLLOW EDGE

MATERIAL - Stack: o3t oron, CUTTER

Cutters - steel i
USE: To de the work of a fay r"‘E T - T

faee and hollow face spodteshave

The combination spokeshave
t5 2 dual- purpsse tool, having a
hollow odged cutter muwamted ;
stongside a flat cadged cutter. It CAPIRON CAPIRON
hes the advantage of coutmg

fitle mmore than the single

spokeshave of cither variery.

Chamfer Spokeshave CUTTER

SEZE: 104,

MATERIAL: Brock: cas som
Cretrer; ailoy stoel

USE: T'o accurately cut chamiers
Rsy sime

i
HANDLE

. CAPIRON
' HANDLE

The chamier sonbeshs

eed with & simmple cutter clam-
ped bg? 2 back tron. b has two
angled fences on the underside
which can be admsred e cut e e e et
chamiers up to | im. wide, The THUMB SCREW
fenices are secured by & thurds

screw on each side.

ADNISTARLE FENCE

1 SPOKESHAVES




Double Handed Scraper

OTHER XAMES: Catiner
WUTREMT, SCTBPCT planc

SEZE: Fempri: YEhin, Currer
wpbth s T,

SMATERIAL: Stack  cant wronme
€ uirer steel

LSE: To serape wosd praos to
psdinkisag

RETAINING SORER §

i

The double handed sovaper
prowvides 2 method of jigging 2
scraper blade af 2 constang
angle while curving o to pro~
duce the required shaving, 1
tebkes all the hard work our of
using 2 standard  cabinet
scraper By proveding  come
fortable handies whch relieve
the stram on the thumbs. The
stock and handies sre shaped
very mueh Ble a spolkeshave,
and the tood 1 used in 2 simubar
way, but the blade, while in
use, s sngled away from the
worker. bt s held berwmeen 2
clarep and the stk by teo
retaiing sorewy. T he curve on
ihe blade » adjusted by means
of @ thumb screw fitwed i ohe
conter of the sock,

The standsed double sdged
blade an be replaced by g
toshied curter to copvert the
scraper o 3 ooty pline.

STRAVER BLADE
H

Sharpening the blade
Repwe the blade from the
bestder and file off any remain-
g bure from the ey sides of
the brlade.

If sercessary grind each cut-
Ung oo ee 1o an angk of 4% .
Home ths angle on an eilstone.
Do no hone 2 second angle on
the bevel as you would on a
plane ieon.

Raise 2 burr on cach cuiting
edge with the method de-
scribed for cabinet scrapers.

Place the stock of the wol on
the bench and insert the blade,
Wevel side away from the re-
tEEmnEE SCTEWS.

Tighten ehe screws while
keaving the curve adiustment
thumily screw slack. Test the

Loemsh and  adjust the thumb
sorew to produce the reguired
depth of shaving.

HANDLE

Using the scraper

With the blade angled auway

fram you, push the ot away
From vow Reeping the base of
the stack flat on the work.

SPOKESHAVES

FTOOTHED CUTTER
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Scrapers

The Romans, if pot the Greeks. had a word for
it. They used a radida. or scraper, something hike
our modern shave hook to scrape paint or tar,
The cabinet scraper Jdid not appear unnil the
seventecnth century, with the development of
thin sieel plate {or hand saws and the increasing
use of hardwoods for furniture making early in
the followng century. FThey are first mentioned
in New England cabinermakers” tnventories from
abour 1720. The earliest known illustration,
kowever, occurs in Roubo’s Joemery,

and shows a steet plate 24 to Jin. wide set

m & woodea handle. The Bailev catalog

of E88E has a “Veneer Scraper” with a blade
held in a small metal plane stock with cross
hzndles, the angle of the iron being adjustable
Improved models were introduced, but many
wshinetmakers preferred the simpler, more
Hioxable oblong steel plare. Hook scrapers
appeared aboul P30

Cutting edge showing raised burr.

Cabinetper

SIZE: 3 x 41 » bin,
MATERLAL: Stes}
USE: To Andsh womden surfaces

The cabinet scraper is simplv a
reciangular picce of steel with
reo cuiting edpes for working
flar areas. Curved scrapers are
wsed for shaped work,

A properiy sharpened scra-
per produces minute shav-
iregs and conseguently leaves 2
chesner Bmish then sund paper
which tends 1o clop the gyain
with dust. Hardwoods bepefis
parscuksrty well fvomm this fin-
il Scrapers sre very usefol
{or vemsving patches of “wild”
gramn wiehowt disterbing the
surrounding graw.

Curved scraper

Shaped sorapers for curved
work have an all around
cutting edge.
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Sharpening a scraper

A cabimnet scraper cuts with a
burr raised on the cutting edge.
Oinze it stares o produce dust
instead of shavings it needs to
be made squate by draw tiling,
and sharpencd.

To produce a burr place the
scraper flat on a bench and
“draw’” the burr with a round
piece of steel, such as the back
of a gouge. Hold the scraper
against the bench with the fin-
gers and stroke the cutting
edge firmly towards you, keep-
ing the gouge flat on the
scraper. This will raisc a buer
perpendicular to the edge of
the scraper which must then be
turmed over to form: a sharp
cutting edge.

Up end the scraper on the
bench and holding the goupe at
a slight angle to the cuoeting

edge, make firm vertical
strokes to tarn over the burr at
the correct angle, I ivis wurned
over too much, the tool will not
cut well.

A shaped scraper is sharp-
ened in the same way. but a
lietle more practice is required
1o keep an even pressure on the
cutting edge as you work with
the back of the gouge.




Using the scraper

The amount of pressure ap-
plicd by the thumbs will pro-
duce a varving curve in the
cuttipg edge to localize the cut.
Work away from vou. holdmg
the tool at a shght angle to the
wark, Experiment 1o ind the
most  cfficient angle. ¥ s
scraper 1s used oo much m one
spot, 3 hollow will be pro-
duced, which will show up
when the surface 1s polished.
Avoid this by working across a
wider area diagonally in twe
directions znd finishing it hine
with the gram.

Hook Scraper

YEHER MNAME: Skarsien

23w b e
eordtho Bt Thin

StATERLAL Blade. stk
Homdfle bardwood, alumnem
ACCESSORIES: Shaped and
servated Rlades

LSE: T smmonth the wurface of

Bumbwr or to remove paint

The hook scraper does the
same job as a cabmmet scraper.
As well as z suandard straghy
biade, concave, comvex, <«<r-
rated and double ended blades
are available. The serrated
blade is specizily made to break
up a laver of old pain:, which
can then be removed with the
standard blade. Blades are re-
placed by shiding i 2 sew one.
which sutomaticaliv ewcs the
wort  blade, DPouble ended

blades are reversed by undoing
a lockimyg screw 1o TEmMmaOve 2
clamp. Two kinds of handicare
made, so thar the 100} can be
used with one or 'wo hands,
For best resulis. work by pull-
ing the o wward veu.

Lomger hawdles priende exeva
levevage for heavy dury work
sitch ag serapimg foors.

Holding the scraper

Holkd the seraper i tevo hawds
with otk thumbs pressed firmiy
mre the back face close 1o the
Bartam edge

BLAIE

Shave Hook

SIZE: biin.
MATERIAL: Blade. steels
Handle: beech

Shave hooks are made with a
choice of three differently
shaped blades; triangular. pear
shaped and a combination
blade. They are used 1o scrape
softened paint from moldings
around windows and doors.

Stripping Knife

OTHER NAMES: Paint scraper.
wallpaper scraper, chisel knife
SIZE: Biade width: I o in.
MATERIAL: Blude: steel:
Handle: rosewonod

USE: To remove old painr

and wallparer

Stripping knives remove sofe-
ened paint or wallpaper which
is unsuitable for repatnting or
covering. ‘Yhey are stronger
versions of the filling knife,
madc i exactly the same way.
The wider blades are uscd on
wallpaper or farge thas areas of
paiat, and the narrow blades on
window frames. The nagrow
ones double as putey knives.
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Electric Paint
Stripper

S1ZE: Power: o0 to 700 watts
MATERIAL: Various
USE: To soften old pamtwork

: Rl INSULAVED
for stripping

HANDLE
Electric pamnt strippers contam
am ¢lemnent which s heated and
hetd a controlled Jdistance from
the painted surface 10 sofien
the paint. Various designs are
available. Thev are used either
in confunction with a stripping
knife or mav have an integral
SCraper.

- Using a paint stripper

The heating clawment ceftens the
painr wiltich is removed with 3
stripping Rife. i
SCRAPMING
BLADE

Window Scraper

SEEE: 6.

MATERIAL: Bladr: aeel:
Folder - plastic, hardwood

am meral

ACCESSORIES Razor blade.
tsmirnng kunie blade

LSE: Toscrspe exoess paw
fromy wiebng pancs

FROEIMER

Anv razor blade or shaop trime
g kaafe blade can be used 1o
remove dried paint from a win-
dow pane. The advantage of a
window scraper s the bolder,
which keeps the blade fixed
safely ar the correct angle.

REPFLA.
ARLE
BLADE

Srareog fFuch ward the frame
sorame dogmeeard L vemsty
dryed pamy,

I SCRAPERS

Stripping old paint

Brand name chemical strippers
are veryv effective against stub-
born lavers of old paint. Pro-
tect your eves and skin, wear
rubber  gloves  and  spread
acwspapers un the floor.

e

L0 am olid panne brush 1o wpply
a fiberad coat of stripper to the
waork and leave tor the specified
frmie ronted the pount softes.

Scrape off the pamt with a
shave hook or stripping kaif.
Apply more sivepper if needed.

When afl traves of painr have
breen removed, wash Jown the
surface with paim thinner or
cokl warer o neutralize the
chemticals o the stripper,




. ER
Soak the old wallpaper with
cwarme swater or brasd nawme
arripping solution.

b
fewve for a fews witnnies 1o
dilnes # ro penetrare. Then
wirip tie paper with a wide
bladed stripping knife. Avord
degging the corners of the dlade
e the plaster, Re-soak any
stubborn paiches of paper
before scvaping agaim.

Weedr rexrsored, coashatie ov
pained wallpaper, firsr bghtly
scowr the surface with @ wire
Boush, This helps the solution o
soak i,

When the teall bt be
srrspped wah the wll aoface
szl cdecer hop pnaler w rasoTe
any resviasie.

Blow Torch

QOTHER NAMES: Blow lamp.
propane famp

S{ZE: Fuel capacity:  to 2pts,
kerosene. 35 10 9oz, pas
MATERIALS: Various
ACCESSORIES: Flame spreader
stripping, to braze and

solder metal

VAPOREADNG
TUBES

PLUNGER

PLASE

FLAME BOWL

NOZLLE

Afodern blow torches are fitted
with canisters of Hquefied gas
which vaporizes at normal
FCTIpIEralures as pressure is re-
beased by aperating the valve.
The more old-fashioned
blew weeh uses kerosens as a
fuel. which is vaporized as it is
pumped through heated tubes
v the jet where it is ignited.
: See Propane Taorch page 273

*®

rAS CANESTER

FILLER CAD

PRESSURE
RELEASE
VALVE

SWIVEL HEAD

CONVROL
YALVE
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Lighting the gas torch

The method of attaching the
gas camister and operating the
valve differs from medel to
miodel and the manufacturer's
instructsons should be care-

fullv followo i tsaalive the
canivier oo sorewed  ingo s
iy, chicks autaomati-

3, When the flamie dies Joen

.- Al ! LI o '} ‘ W .
cally punctures the 1op of the ose the air valee.

Cafnster ur opens a valve in the
canister itself.

To ignite the tlame. held 2
fighted march at the nozzie and
regulate the flow of gas by
gperating the contrel knob.
The flame can be adjusted from
a small “pencil point” w0 a full
frame sprezd. A tlame spreader
can be fitted 1o che nozzle 1o fan
owrr the #Hames for efficient
IS LU,

"‘-—..._
6. Pionp the plunger a few
tenmies. Fhe roveh shondd entite

Lighiing the kerosene automatically.

Blow torch

Fo B tunk thivee guarters fuff
wrtd erasens wsing a fumel
Jilrer 10 excluds debres whech

- maght Plack jer.

7. {f the flame does not ignite
apple a lighted maich 1o jet.

2. Turs the pressure velease

Eaob o apes the g vafve.

ey
&, Incredsthe flame by
fumping the plunger. Reduce ot
by apening air valve
momentarity. Extingisd ot by
epening air valve complerely.

3. Carcfully filf the fiaws hoeel
with wmctkviared sprer.

$. foward the rorch agaricr
drafre awd sewmere the ipersr.
Thes will predecar the tubes o
vaprire ke Revosene.

Q. Ff the flame splitrers or
ecenes smoky , clean ond the pet
eerth the Vpricker” provided.
Relighr immediorely.

iy SCRAPERS

Removing old paint with a
blow torch

dadly damuged paint will have
wo Te sompletely stripped back
i+ thie wood. Radical stripping

¢ ey alse be necessary where

successive coats of paint have
obscured tine motding.

Remove any  inflammable
materials from the vicinity.
Make sure any burning paint
fafling to the ground is extin-
guished immediately. Work
from the bottom upwurd to
avoid scorching the stripped
wood. Never hold the flame in
one place for wo long or the
wood may char. Shght scorch-
ing can be rubbed down before
repainting. When the stripping
1s complete rub down with
sandpaper.

Moldings
Apply heat by noving the

Hasnte across Me painrzvork
wntil it softens and blisrers.

Remove the flane and scrape
awway the softencd paint with o
shave hook.

Flat paintwork
Trewr s the sume way,
scraping off the softened
painiwerk with the help of
stripping knife.




Knives

‘The knife is one of the earliest tools of all
and has plaved an important part in the
touf kit of man, either as hunter or
craftsman, from the Old Stone Age to the
present day. Most Finns have two knives:
“z small one for cating and a large one for
working’’, identical in all respects except
for size. Most of the rest of us have a
different one for almost anvthing that
requires cutting or shaping; the shepe cnd
size of the blade and handic and the
relation between them depending on the
marerial to be cur and the control needed
1o do the job properly. Some “knives™
such as the putty knife. do not, in face, cut
anvihing: thev just happen to resemble

- those which do.

Trimming Knife

YEEEER NAME: Shop knife
SIAE: Varuus

MAFTERIAL: Various
ACCESSORIES: Specisl
mirpese blades for cutting

1 plastie lamninates,
waoad amd metat

E5E: T rrim various materials

REPLACEABLE
BLADE

Many rvpes of general purpose
trimaonrg kaives are produced.
They ail have disposable
blades, wl whcome razor sharp
from the me~. fzcturers. These
can be dangerous ¥ musused
ard so biade guards sre often
supplied 1o protect vhe user, as
well as the cutting edge. from
damage. Some blades retract
ey the body of the keife for
safery. flades are replaced
etther by Mserting a new blade
. I SOme cases, by smapping
of the end of 3 continwous
blsde o produce a new. sharp
cutting edge.

SHAP-OFF
BLADE ?

RETRACTING
BUTTON

Atthough in modern times vartous types
of draw knife have been used all over
western Europe by many tradesmen,
particularly coopers and wheelwrights,
the wol appears to have been unknown to
the early civilizations of the
Mediterranean area. One of the earliest
known forms 1s the Russian skobel, with a
curved blade from 4 io 5iin. wide with a
tang at each end to take wooden handles.
These were found at Novgorod and date
from the twelfth to the sixteenth century,
the larger tools being the later. Plumbers’
shaves of a similar type are shown in
Felibien, but the firse straight bladed
draw knife occurs in Moxon’s carpenter’s
kit {London, 1685}

HANDLE

SURGEON'S
KNIFE
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Types of blade

Special purpose blades are
supplied for cutting specific
materials or for berter controi.

STRAIGHT GENERAL
PURPOSE BLADE

Used for trimming leather,
paper, cardboard, plastc
sheets and ceiling tiles. It can
also be used to mark out wood.

HOOKED BLADES

Idea! for trimming linoleum or
vinyl floor coverings. The
hook, which is sharpened on
the inside of the curve only, is
iess hikely to slip out of the cut
when working this kind of
marerizl. An exagperated hook
- with 2 blunted point cam be
- used 1w rim sheeting withowt
- damwgtng the surface beneath.

CURVED BLADES

Can be used for general trim-
ming but are particularly use-
ful when working materials at
different angles.

PLASTIC LAMINATE
BLADES

Special blades made to score
this marerisl. As the biade is
putled across the laminate the
cuiting edge works fike 3 tinv
“¥** chisel, scoring a line in the
hard surface. Use a straight
edge 1o keep the blade rue.

These convert tisc Yrde into a

saw for metal ang wood.
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Modeler's Knives

SEZE: Handie length: Sin.
MATERIAL: Blades: steel;
Hawrdle: aluminum allov. plastic
U'SE: To trim woud, plastic or
catdboard for the construction of
mardels ar other fine work

TOUGE BLADE

SCORFBLADE

A ser of modeler’s knives com-
prises a group of handies of
varving size made for different
purnoses, and a selection of
blades to fit them.

In addition to the slimmer 3

—_ . _SAW
-~ BLADE

HEAVY
DUTY HANDLE

CHUCK

LARGEF
sTENCE

HNELE

Cutting irregular shapes

handles, the set also contains 2 =
handle for heavy duty work. It &

takes the larger knife blade, a
series of gouge blades and
miniature saw  blades. The
samg hatdie will take minia-
ture “seorp” blades, which cut
by scooping material with &
pull stroke.

The blades are held in the
Bolder by a clamp type chuck
which is tightened by turning
the knurled cobiar.

Use the slim pencil handle,
which turns easily in the fingers,
Jor cutting odd shapes free-
hand or around a template.




Sheath Knife

SIZE: Various
MATERIAL: Blade: steel;
Handle: mnardwood, plastic.
leather, steel

USE: General purpoese knife

LN BAVGE

All sheath knives have a fixed,
wedge shaped blade sharpened
on one edge. The blades must
be as sharp as possible. and

consequently are protected by

a leather or plastic sheath
which is normaily hung on a
belr around the waist.

Sheaih knives are versatile
tools which can carve, shape
and trim wood. The larger
knives have strong blades
which can chop and split lum-
ber, and are mdispensable to
the woodsman or hunter.

Keep the blade sharp by
stroking both sides of the cut~
ting edge on or with an oilstone
or slipstone. Llse a circular mo-
tion. Finally, strop the blade on
a leather sirap.

SLAYIS TOFIT BELT

SCANDINAVIAN
SHEATH KNIFE

LEATHER
SHEATY!

CUTTING
EDGE

Folding Knife

OTHER NAME: Army knifc
SIZE. Various
MATERIAL: Bludes: steel:
Hundle: various

USE- To pare and slice

/‘ \
TWEEZERS H

TOOTHPICK
STORE LARGE
HERE BLADE
!
SMALL .
SCREWDRIVEER !

CAN
OPENER

e il =

' L] 1
L..kOE :
SCREWDR™

TOBACCD
PIPL
REAMER

et e
TOUTHPICK

There are many versions of the
folding knife, sometimes called
the army knife, all of which
provide a safe means of
carrying a bladed tool. Some
folding knives incorporate ad-
ditinnal wols such as screw-
drive 15, cap lifters, bottle and
car: openers, reamers, files,
scissors, saws, tweezers, cork-
screws, and even toothpicks.
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Putty Knife

OTHER NAMES: Stopping
krnife, glazing knife

SIZES: Blade iengri: & vo 3.
Blade seidih: i} to 2m.
MATERIAL: Biad:: stech;
Hundle: rosewond

USE: To apply putty when
glazing windows

A putty knife is used to shape
and smooth putty once the
window glass is in place. The
knives are available with
straight, spearpoivr or clipped
point blades. The shape of the
blade is a matter of choice.
depending on the preference of
the user. Some older knives
kave notches cut in the edges of
the blade 1o “nibble™ off small
pieces of glass, but this feature
is now obsolete.

Heplacing 2 broken
window

1. Wear gloves to proiect your
hands. If the glass s only
cracked score a Iinz with a glass
curier approximarely lin. away
from the frame and carefulfy
remove the window m sections,

4. Secure the glass wuh
glazing sprips and remov
excess putty witl: the putty
knife. Roll more putry inro a
rope and press it mio the frame
getth your fingers and the knife,
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SPEARPOINT
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CLIPPED S
POINT /
BLADE /
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2. Sull wearimg the gloves,
remove any Yemaining broken
glass from the frame by gently
tapprng it out from behind with
a haniner.

3. Occasionally dip the putty
knife n water and shape the
putty into an angle sloping
from the glass down to the edge
of the vabbet.

NOTCHED
BLADE

3: 1o

3. Using a hacking knife or an
old chisel, chip out any old
putty from the frame and
remeove all glazing sprigs.
Apply a thin layer of putty to
the frame rabber and press the
new sheet of glass in to it.

6. Miter the putty at the
cornersy an angled or “clipped”
blade purty knife is particularly
useful ar this point. Allow the
purty to dry as manufacturcs
recotmmends before painting.




Hacking Knife f

OTHER NAME: Chipp »:g knife
SIZE: Blade length: 4 12 Bin.
MATERIAL: Blade: ste 71:
Handle: leather .

USE: To chop out old p vty from
a window frame Y

BLADE

The hacking knife has :1 heavy
blade, sharpened al,ig the
bottom edge and | ckened
along the top edge to w ‘hstand
hammer blows. The b 2de has
on extended point to 5 -t right
into the corner of the vindow
rame. The handle is leather
nd riveted w the ta g with
rass rivets, '

The only difference * etween
hacking knife and a « Mpping
ife is the angle betv .2¢n the
andle and the blade.

Filling Knife

SIZE: Widrth: 1 o 4in.
MATERIAL.: Blade: ste I:

" | Handle: rosewood

8 USE: To spread fillers in  vood
or plaster

A filling knife has a .flexible
blade to enable it to p 1sh the
filler down into the ¢ :wcks or
hole. Even new plaste: cracks
due to shrinkage and st >uld be
filled before decoratior Damp
down the crack with + ater. if
you are going to use : plaster
base filler. .

Filler applied in this . av will
often protrude slight' ; from
the surface. This shi uld be
left, as it often contrac s when
drying and any irreg: laritics
can easily be sander down
afterward using fine sa; ,dpaper
wrapped round # b xk of
wood. Larger holes sh ‘mild be
filled in stages to aliow : 1e filler
to dry out thoroughly t erween
applications.

Using the knife
Hold the knife in one hand
against the purty and rap rhe
back with a hantmer to move it
along the frame rabbet. Wear
goggles ro protect your eyes.

Removing loose material
Use the corner of the kaife 1o
scrape out any loose material
from: the crack,

FLEXIBLE BLADE

HANDLE

Applying filler

Scoop the filler on 10 the square
end of the knife and run it
down the crack.
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Palette Knife

SIZE: Length: 4 to 12in.
MATERIAL: Blade: steel:
Fawdie : rosewoed

U SE: T'o mix paints

'The palette knife has a long
Hexible blade used 10 mix and
fold pigments on a board.
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Wallpaper Trimmer

SIZES: Crrrer diameter: 2in.;
Siraight edee dengtlt. 6f1.
MATERIAL: Honsimg: 2inc
albov: Blade: steel; Stradehit edre:
aluminum

ACCESSORIES: Zinc

backing strip

L'SE: Fo trim the edge from
wablpaper

CAST HOUSING

CUTTER

Alrthough most modern wail-
papers are ready trimmed to
width, more exclusive papers
still need to have the selvedge
trimmed from their long edges
before they can be butted to-
gether, This can be done with
scissors or a straight edge and a
knife, bur as these wallpapers
are so expensive professional
paper hangers sometimes use a
special purpose trimmer. This
is a circular blade firted in a casy
housing which runs along a
straight edge track. A zinc strip
is placed under the paper
which protects the table top
while being soft enough to
maintain the sharp edge of the
cutter. The paper can be trim-
med dry or pasted. The trim-
mer should face the near side
edge of the table running from
fefr to right.

The wallpaper trimmer is a
relatively expensive tool and
shiould be maintained. Clean
any paste from the rrack or
trimmer immediataly after use
and drv them thoroughly. Qil
the moving parts and lightly
grease the track.

STRAIGHT EDGE

ROLLER

Using the trimmer
With the zv:. s.ip under the
paper, alig.i v'e: .rraight edge
along the «.«t line. Locate the
rollers ut the extreme lefthand
end of the straight edge just
before the end of the paper.
Hold the straight edge in place
and gently depress the thumb
piece, moving the rrimmer
SJorward at the same time.
Excessive pressure will damage
the zing strip and dull the
crttiieg edge. Move the strip
roery few strokes. Use both

e J

sides of the strip regularly.




Paper Hanger’s
Knife

SI1ZE: Approximately bin.
MATERIAL: Blade: steei;
Hanidle: hardwood

USE: To trim the edge from
wallpaper

Ancther method of trimeming
sefvedge from wallpaper is to
use a paper hanger’s knife anda
long straight edge. It is not a
common tool today as most
wallpapers are sold ready cut to
width, and it is more con-
venient to use a trimming knife
with a suitable blade than to

buy a special purpose knife. HANDLE ;
s

Casing Blade

(FPHER NAME: Casing whee!
SEAE: Wheel diameter: 13in.
MATERIAL: Blade: wol steel; CUTTING WHEEL
Hundie: harderood
LSE: To trim excess wallpaper

HANDLE

Once the wallpaper has been
hung, any excesz can be re-
moved by the casing blade, a
sharpened steel wheel wihich
revelves between a pair of
forks, It is fitted with a handle
so that it can be run along a
junction of the >aseboard and
the wail, around light switches,
light fittings and door and win-
dow frames to remove un-
wanted walipaper.

A toorhed wheel is available
whichi ;s more suimble for
deli.~ze v allpapers.

TAP HERE TO
APPLY EXTRA
FORCE

Liater’s Ripper

O Tht 2 NAVIE: Shingle nail
pRtEaly (WY

E17E: 23 10 27in.
MATERIA].: Steel

U 5E: To cur through the nails
helding shingles or slates to the
roof simbers.

Removing a single slate for
repair is a difficulr job as each
row of roof slates overlaps the
previous one, at the same time
covering up the nails that fix
them to the roof timbers. The
ripper makes the job easier. It
has a long thin blade terminat-
ing in a sharpened hook on
either side.

Using the ripper

HOOK Feed the tip of the blade in
under the bottom edge of the
state unttl one of the hooks

locates over the fixing nail.
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Draw Knife

OTHER NAME: Drawing knife
SIZE: Blade length: 5 to 13in.
MATERIAL: Blade: steel;
Handles: hardwood

USE: To rough shape straight
and curved lumber sections

The draw knife has existed for
many vears in a variety of
forms to suit various trades,
but its main task is to shape
Ilumber sections roughly to stze
before applying a plane or
spokeshave to the work.

The common form of draw
. { knife has a flat blade, beveled

| onthe top front edge only. The
biade may have parallel back
and cutting edges, or one cur-
ved blade, or only the cutting
edge may be curved for slicing.
This kind of knife is sometimes
known as the English draw
knife. However shaped, the
biade is formed with a tang at
each end which is bent round
in the direction of the cutting
edge, either at right angles or
flared slightly outwards. Fitted
to these tangs are hardwood
handies which may be roughly
cylindrical or spherical and
egg shaped. The choice is a
matter of personal preference.
The knife must be kept as
sharp as a chisel to work effi-
ciently. Rest one handle on a
bench and hone the cutting
edge with an cilstone.
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Convex and concave

For convex curves use the rool
bevel uppermost, but for
concave work rurn the knife
over, so the bevel faces
downward. This will prevent it
cutting too deeply into the wood.

CYLINDRICAL
HANDLE

EGG SHAPED WOODEN

THANDLE

The cutting action

Alwavs pull the knife toward
You controlling the depth of the
cut by the angle at which the
blade is presented to the work.
Cut with the grain to avoid
tearing the work.




Scorp

OTHER NAME: Round shave
SI1ZE: Blade diameter: 2 to 4in.
MATERIAL: Blade. steel;
Handle: hardwood

USE: To cut deep hollows in
lumber

The scorp is a draw knife that
has been bent completely into a
circle with both tangs fitted
into one handle. It is used to
hollow out objects such as
wooden bowls, and is operated
one handed, being pulied to-
ward the worker like a regular
draw knife.

CUTTING EDGE

inshave

OTHER NAME: Round shave
SIZE: Blade diameter: 2 to 4in.
MATERIAL: Blade. steel;
Handie: hardwood

USE: To cut deep concave shapes
in lumber

The inshave is like a regular
draw knife bent into a tight
curve. It is beveled on the
outside face to enable it to cut
deep hollows for bowis and
chair seats. It is used two
handed, pulled toward the
worker like a draw knife.

Wood Carver's
Hook

SIZE: Overall length: Sin.
MATERIAL: Blade: sieel;
Handle: hardwood

USE: Multi-purpose
carving knife

BEVELED
CUTTING EDGE

SCORP LIKE
BLADE

BLADE SHARPENED
ON BOTH EDGES

The blade of the woodcarver’s WOODEN GRIPS
hook has a pronounced curl at RIVETED TO BOTH
the tip, which is sharpened to SIDES OF BLADE
form a scoop to rough out hol-

lows in lumber. The blade is

aiso sharpene cn both long

edges. The hook is pulled

toward the worker, like a scorp.
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Chip Carving
Knives

SI1ZE: Overall length: 3 to 61in.
MATERIAL: Blade.: steel:
Handles: hardwood

USE: To carve low relief
decoration in wood

Chip carving knives are made
In various forms 1o produce the
low relief carving popularlv
known as ““chip” carving,
usuzallv a series of geometrical
shapes. Some blades are sharp-
ened on both edges for cutting
toward and away from the car-
ver; there are also chisel-like
cutters, wusually wnth an
angled end, which are suitable
for chip carving.

Producing = cut

A wvprcal mo:r.f used i chip
carving is the reverse three-
sided pyramid. A chisel tvpe
Eknife with an angled end is
wdeal for this tvpe of cut. The
first cuts are akvavs the
wvertical cuts along the fines
A-D, B=D, C-D. These nust
mect i the center ar rhe
required deprh and skould run
out 1o the surface al the points
of the rriangle. The sivping
pyranud stdes are then sficed
out ta produce a clean fuce.

Marking Knife
SIZE: “un.
MATERIAL: Blade: steel;

Handle: hardwood
USE: To mark lumber for cutsing

Most  marking knives are
ground on cne side of blade
only so that the fiat face can run
against a wry square when
marking across the work. Hoid
the knife as vou would & pencil
and make firm swrokes, The
cut is square on the fnished
side of the line and beveled on
the waste side which results in
a square shoulder, but feaves a
clear fine for the saw ro follgw.
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BLADE TO CUT TOWARD USER

SH.-'-\RI"E ED ON
BOTH EDGES

CUTTING EDGE

CHISEL TYPE BLADE

. CHISEL TYPE BLADE
SHARPENED ON THREE SIDES

BLADE BEVELED ON
ONE SiIDE ONLY




Round Knife

OTHER NAMES: Half round
#mite. head knife. helf moon ina'z
SELE: Drigmeter o o fym.
MATERIAL: Blads steck
#{aredte Bardwind

= TSE Fo cut lestber

The round kmfe » 3 versatde
tewst wsed fo work thuck festher.
b curved blzde, sharpenced
slong the entire edge. peodages
an idest shicng scvwm. Smadl
Tripming jobs cam easily be
executed by simply rockmg the
blzde across the leather.

Using the rovnd knife

b Lefr vhe edpe of the leather
drsef prieste the veisrnd Buefe alorg
the cur e heeping the contey
f the curved dlade w lme wirk
the edge of the leather.

4. Reducimg the thicknes of @
hude o cafled v shevemg” .
Reverse vhe lsarher and bver up
£16 cadge eovths vhe bench sdpe.
Fold the kefe ar the anple of
e regarred bevel amd push.

2. Oe puell vhe kesfe through the
{pather holding ot the other

vy arausd and standmyp

rr one side of the work. This

e usefrl for lomg cuus.

S, Shree the ends of sivapy by
supporimg the serap on e
berech and pusfung the krife
array frov vous, resisting the
pulh on the sevap with vour
other hand.

CLTTING EDGE

3. Use the edpe of Hee bench s
o straeefir edge gwide to cut @
narvow strip. Keep the bortom
kolf of the blade pressed againg
the front bench edge.

6. Shape the ewds wieh @
simlar acrron. T the boufe
ort £25 edye und rost the lowmer
ereed of the blade againse the
edee of the beneh. Chrardde and
pull the leather apaimse it
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Plow Gauge

OFTHER NAMES: Strap cuteer.
stddier’s plough knife,

draw gauge

SIZE: T cut straps up 1o

Yim. wide

MATERIAL Secl; wometmmes
fanzesd with harJdwosnd handic
LISE: To cut straps from ik
heptber

FENCE

- AL TRRA TR
A M

Bi AP

LGOR ING
SCHREWS

The plow gauge jigs 2 knife and
ferce to cut parallel shps of
teather from a hede w make
siraps. Sune models are de-
signed o be pushed throwugh
the leatier, while others,
kreown s draw gavges, sre put-
ted vowmed the worker. In e
ther case the blede s held
firmily by a bockong screw. The
fence shides on 2 catibrared arm
and can be logked in place by a
TP SOTEw . ] e 37T ot & chraw
gauge passes through the body
of the wod and 5 focked by 3
TULE WoTew W the nose.
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TURN SUREW

HANIYLE

GLIPEYE ROLLER

CALIBRATED
AN

HANKDLE

Using the =t
plow gauge .

Cut one edge of the leather
straaght, Ser the fence to the
reguired width.

Pruesh ov prdl the blade through
the kede tsurang that the fence
runs agamst the seraight edge.

Shoe Knife

OFHER NAME: Bevel
penannt ke

SIAE A

MATERIAL: 8lede. steel,
FEdle - rosiwensnt, beech
ESSE: oo leather

- BLAIYE

HANDLE

The shoe knife was onginally
for irimming the leather sole of
a shoe, but has remained in
mwsdern catalogs as a general
purpose kmfe. §t can be used
with a straight edge o cut
feather o shape and makes g
reasonable skiving kaife with
the edge of the leather sup-
ported, fiesh side up. on the
edge of the bench.




Edge Shave

FTHER NAME: Edge beveler
SEZE: Width of cui: § o 1im
MATERIAL- Blade. steck,
Fhamfie: bar doroisd

ik To bevel the edge of leather

LT ING EIGE
- BETWEEN
ToRE

The working end of the edge
shave is lke 2 Blumt rwo-
pronged fork which is sharp-
ened in between. It 1 used o
fimish the straight edges of lea-
ther work by cummng 2 bevel
Thes fimshing bevel can be
cut on both fesh and the gram
side of the teather.

-

Using the shave

Hold rthe rool ap the angle of the
regqurred Bepel and punk v gegy
Frose ve along a serasghe edge.

MOLDED PLASTIC
HANDLE

Lawn Edging Knife

SIZE: Lepgth: 36 to 38im.
MATERIAL: Blade: steck:
Flurfle  Rardwond, tubular steek.
B EUFTHIEUSTE

USE: Tocuer back the edpe

~f 2 fawn

Unudy or overgrown lawn
edges ¢an be cus back with &
spadde, but a better tool is the
edging knife. The curved cut-
wing edge will stice through the
rurf beaving a crisp edge.

TUBULAR
STEEL OR
ALUMINLRN
SHAFT

Using the ¢dging knife

Set up o straight bive with twe
stakes and a lengrh of string
anrd cut along thes line by
presseng down on the tool.

BLADE

CUTTING BEDCGE

KNIVES
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Staple Gun

CTHER NAME: Tacker gun
SIZE: Takes § to fin. stapdes
MATEREAL Varoas
L'SE: To drive staples

ELECTRICALLY
POWEREDY
STAPLE GUN
A staple gun drives staples for
attaching a variety of materials,
It 15 pariicularly useful when
epholsiering, av vou can pull
the fabric vigh: with one hand
while operating the sizpler
wigh the other, It s alse used
for fitting carpets, wige netting,
ceiting tles, insulavion and
meny  other materisls pre-
viously fixed by hand nailing.

The simple, hand operated
gun fkas 2 megazine which is
iaded with a2 sirip of sveel
staples. The rripger lever is
depressed, releasing a spring-
loaded striker which drives one
stapie at a tigme ineo the ma-
terial. A dial regubares the force
oy the striker. On the nose of
sotme teols is 3 reversible fence
which can be extended to act as
& gunde for stapling i straight
lines. It can be pressed against
an upright surface, or when
reversed, can be hogked over
an edge.

Eleciricaily powered smaple
guns drive heavy dury smples,
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mers and Mallets

The original 1ammer was a stone hetd in the
hand. Vase pointings show that Greek
bromzestmths were still using them in this way
down to fourth century BC. Hammers with
handles and mtal heads followed the same
sequence as axes. They were made of bronze,
iron and finally steel and were fitted at first into
a bent wooden Landle and later provided with a
shaft-heole or eye.

The medieval carpenter’s hammer had an
iron head of square section with a wedge
shaped peen. This type is still widely used in
Europe, but in England the striking head was
made with a circular face and was known as the
“Exeter” or “Londeon’ pattern. Modern
carpenter’s and engineer's hammers bring the
Cross peen up to the center bine of the head,
with a neck on either side of the eve. This
patierr was ntroduced early tn the nineteenth
century and is known as the “Warrington™.

The claw hammer was used by carpenters
even in Roman days and often occurs in
medieval pictures; it is still the general purpose
hammer for many wades. This is because most
carpentry and allied crafts are mainly
woodwork, built around or held together with
nails and the claw is handy for pulling them out
if necessary. Unfortunately this tends to loosen
ot strain the handle. Some types, especiaily
those with slender handles, are fitted with
straps fixed with screws or rivels, to spread the
leverage. The modern solution, introduced
abuut a century ago. was to deepen the eve to
make i like an adze.

EYE

FARRINGTON PATTERN CHEEK
CROSS-PEEN HAMMER HEAD
MALLETS

The earliest mallets were a kind of club or
cudgel, taken from a wee. The Egyptians used
short lengths of hardwood shaped like a
carver’s or mason’s mallet. The RBoman
mallet, round in section and stightly curved,
with the handle fixed in a hole i the head
became the standard in Europe; the English
version, with a square section head and only
the top curved, dates from the Middle Ages.




Replacing the handle

Cur off 3 darsaged or broken
handie near the head of the
hamener and drive out the
FEIMBEENE POFTHon.

b, Cul e etondy
spaced sdofs across
the new shaft, two
= thirds the depil: of

" the eye. Drive the
Fammmier read on to
the shaft.

3. Drive in the metal wedges,
tapping thew alternately to
spread the shaft evenly in the
kead. Grind or file the wedges
Aush and shellzc exposed wood.

2. Cu the shaft flush. Place
thee Basmmier 93 a woarsm oven for
ahour ane hour 10 vy the shafr
theraughiy.

Setting a nail

If working in hardweood, first
drili a pilor hole 10 prevent
splitting. Hold the hammer to-
ward the end of the shaft, .
where it will feel balanced and 74
vou cap apply prestest force. [/

If the masl is small, use the \ AN
cross peen to start it off. When
the mail is firm and uwpright
drive home with full strokes, If
vou are using a very small nail,
push 1t through a piece of thin
cardboard or suff paper. This
makes i easier to hold while
setting. Pull the paper clear of
the pin before driving below
the surface.

Ou display work finish with
bight taps taking care not to
mark the work. Drive the nail
Aush with s nad ser. (. work
does  become dented, im-
mediately soak the lecat area
with warm water. This will
raise the grain and hopefully
the demt with it. Sand the sur-
face when dry.

Hold the nail on the work
bermween thumb and fingers and
lightly 1ap it into the wood.

Support small nails i card-
board and drive with a hamwer
until just above the surface.

METHODS OF NAILING
Dovetail nailing

%

R,

To insure a firm fixing, angle
alternative natls in different

directions and drive them home
v the normal way.

i

i

Clinching a nail

When a nail is long enough to
pass through both halves of the
twork it can be bent over to
clamp the fixing. Drive the nail
Sush with the surface, rest a
heavy hammer against the head
and bend the pointed end over
to le parallel with the grain
with sideways blows from a
second hammer. Place the work
on a firm surface and drive the
bent natl flush with the surface
of the wood.

Blind nailing

Chisel up ¢ sliver of wood,
drive the nail belowe the surface
with a rail set and glue back
the sliver to cover the head.

Straightening a bent nail
Revolve a bent nail on a vise
and straighten with light taps

from a hammer.
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Claw Hammer

SIZE: Head weight: 7. 19, 13, 16
and 200z,

MATERIAL: Head: steeh
Shafr: hickorv, steel. fiber glass
USE: General carpentey work
and naif pulling

The claw hammer derives its
name from the curved split
peen which is used to pull nadls,
either when disimantling work
or when replacing a bent rail.
A good claw should be tapered
on the underside as well as
toward the eve in order o grip
all sizes of naif heads.

The generai purpose ham-
mer is known as the “curved
claw™ and is probably the most
widelv used. A “‘straight claw™
is available for leverimg up
boards or laps, The claw is
drivenn between the boards
which are then levered up by
the handie. This hammer is
zlso known as a “ripping claw™
or “framing hammer™.

To withstand the force of
levering boards or even pulling
nails it is essential thai the head
be firmly sttached to the shafx
and to this end the “adze eve
hammer™ was developed. The
adze eye, which is almosr rwice
as deep as that of a standard
hammer, is tapered to allow the
hickory shaft to be spread by
wedges. Modern steel or fiber
glass shafred hammers are even
stronget, the head being per-
manently fitted to the shaft. A
rubber sleeve is fimed 1o the
shaft to provide 3 comfortable
shock-absorbing grip. Grease
from the hand can cause the
rubber grip tc become slip-
pery, but this is easily rem-
edied by lightly scrubbing the
grip with a na: brush using a
miid detergent solution.

Nazil pulling

A c¢law hamuner by itself can
only draw a partially driven
nail. Slide the claw under the
head and withdraw the nail by
pulling on the handle.

In rough wotlk, pull a driven
nail through the workpiece by
jamming the claw on 1o the
shaft of the nail untl it bites
into the metal. Lever on the
handie pulling the nail right
through the workpiece,
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il HICKGRY
! SHAFT

RUBBER SLEEVE

Pulling out nails

Protect the surface of the work
by placing a piece of hardboard
under the head of the hammer.

To withdraw ¢ long natil,
proceed in stages, using a block
of wood to raise the hammer
head to pravide leverage.




Telephone Hamme

OTHER NAME: Pu: hammer
SEZE: Head weight: 3% amd Joz.
MATERIAL: Mead: alloy steel;
Shaft: ash, hickoey

USE: To drive pins or tacks

The telephone hammer 5 a
bightweight hammer ideafly
suited for driving smalil pins or
tacks. Cross peen or ball pet-
eerns are available.

{1 name is reputed to derive
from the fact that telephone
linesmen wse it o fix cable.

Sprig Hammer

OTHER NAME: Picture
framer’s hammer

SIZE: Head weight: 8oz
MATERIAL: Head shaft: steel;
Haridie: imrdwood

LiSE: T'e drive sprigs or beads or
glazimg points, for picture or
window framing

The sprig hammer has & square
sectioned head, one face of
which will siide on the glass or
picture backing t¢ drive the
retaining sprig. The shaft is set
atanangle to keep the knuckles
_of the hand clear while the head
:is flat on the surface.

"Cross Peen Hammer

SIZE: Head weipght: 6, 8, 14, 12,
14 and 160z,

MATERIAL: Head: sreei;
Shaft: ash, hickory

USE: General carpeptry work

Cross peen hammers have a
tapered peen which can start
nails held between the fingers.

They are used in various parts
of the world under different
names and in a variety of
shapes and sizes.

.4

HARDWOOD HANDLE

STEEL SHAFT

BALL PEEN

CROSS PEEN

CROSS PEN WARRINGTON
PATTERN

CONTINENTAL
PATTERNS

HAMMERS AND MALLETS
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Upholsterer’s
Hammer

SIZE: Head weight: 3 and Fox
MATERIAL: Head: stecl:
hrafs : huckery

LISE: To drive tacks and chaw
nails used m upholstery

All uphiobsiery hammers have 2
strall céircular face to drive
tacks, which must ofien be
done in confined spaces with-
out Jarnaging the surrounding
woodwork., They are either
double ended or fined with a
claw for pulling tacks. Alrer-
. natively a double ended ham-
mer may have a side claw.
Hammers with o lasger face are
often called “tack hammers™.

Crae or soumetimes both ends
of the head are vsualiv magne-
teed. This ablows a tack to be
aittacted to the suriking face
and tapped in place Before be-
ing dreivenn home. The heads
are either eved to take ashaft or
fitted by means of mets] straps
on etther side of the shaft. The
straps form 2 more positive
fixinz for the smail head of the
upholsterer’s hammer.

Modern upholsterer’s hame-
mers have @ shaft similar to the
more common hammer. The
more traditional shaft is a very
elegant, balanced desipn with a
pronounced swelling at the
gripping end.

Saddler’'s Hammer

SIZE: Head weight: % 10 2002.
MATERIAL: Head: steel;
Shafr: hickory

USE: To drive nails or cks into
feather work

The saddler’s hammer is very
similar to an epholsierer’s
hammer with a cross peea for
suarting tacks berweesn the fin-
gers. It sometimes has a side
claw. In addition 10 driving
tacks it is also used for shaping
smali leather items.
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N FEXED

MAGNETIC E{i‘;‘%
SAEY i A}

HEAL ¢ JICROSS PEEN

HICKORY SHAFT

UPHOLSTERER'S CROSS PEEN

y MMER : UPHOLSTERER'S
WiTH DOUELE Y-
- HAMMER WITH
D "y .
v - TRAMTIONAL
AND MODERN SHAFT
STYLE SHAFT

CROSS PEEN

| STRAP FIXED HEAD
SIDE CLAW

HICKORY SHAFT

Shaping a leather loop
Mold small belt loops by
holding them on g suttable stick
and tapping with the saddler’s
hanmmer.




Engineer’s Hammer

SiZE: Head weight: §. 5. §. 1. 1L
1L, t1.2, 2% and 3B
MATERIAL: Head: steel:
Shafe: ash., hickory

USE: To drinve punches ooa oid
chsels and to form metal

The enginect’s hamunicr is used
in the metsd workshop 2s 3
generasl purpase hamimer in the
same way that a carpenter uses
2 claw or cruss peen harmer,
Iss fhar face can be used to Jrve
cold chisels and punches while
variotts peens are nsed to shape
metal. Cross peen and straight
peen hamemers are available
burt by far the most comman is
the bail peen hammes. This s
primarily used in conjunction
with the rivet set to rivet plates
af metal together.
Forming a vivet
Flhee piver set is a combined tood
with & deep narrow hele and e
shallow denretsion, which s
used to form a domed river.
e
o
i

AND SNAP

WORK
PIECES

RIVET

Wish the river in position place
the small hole in the set over
the shastk and strike the end of
the ser woith the hammer.

e COMBINED SET

STRAIGHT PEEN

CROSS PEEN

(BALL PEEN

ASH OR
BICKORY
SHAFT

Seas both plares over river.
Spread rivet shank wirk flar
face of hawmner.

Khape it into a rough dome
swith ball peen. Fir depression in
sef over rivet and srrike end
with hammer.

Club Hammer

OTHER NAMES: Lump
hammer. hand drilling hammer
SEZE: Head weight: 21,3

amed 4ib,

MATERIAL, Hoewd: steck:
Séar: hickoey, ash

LS Heavy duty work

DOUBLE
FACED
HEAD

HICKORY
OR ASH
SHAFT

The double faced club hammer
is used single handed to de-
molish masonry and drive steel
chisels and masonry drills. It is
wise to wear gloves and goggles
while performing all these
operarions,

Using the hammer

With one hand hold the hand
drill, rotating it between strokes
of the club hammer,
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Carver’'s Mallet

SiZE: Head diameter: 3§ to Tin.
MATERIAL: Head: beech,
lignum vitae; Handle: ash

USE: To drive carver’s chisels
and gouges

The carver’s mallet is heavy to
allow the craftsman to deive the
chisei with short controlled
strokes, rather than heavy
blows. The round head enables
kim o work from a variery of
angles without changing his
grip on the 100l

Controlled power
Jrom the carver’s
mallet

Soft Faced Mallet

%{%Eﬁwd wi;;hl; 3 10 36oz.
MATERIAL: Head: rubber, RUBBER MALLET HEAD
rawhide; Handle - hickory

USE: To drive or shape mareriat i
which would be damaged by
standard hammers or mallers

Soft faced mallets have heads
made of solid rubber or raw-
hide glued imto a coil and
sometimes loaded with lead.

They are used 1o shape metal
pares, as in automobile repair
work, where conventional COILED RAWHIDE HEAD
hammers and mallets would

damage the work.
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Soft Faced Hammer

SIZE: Head weight: Up o T,
MATERIAL: Head: cast igon,
meral alfov; Howdle: hickory, ash,
plastic; Faces: rawhide, copper.
phastic, tead, rubber, aluminum
USE: To drive of shepe matertal
which would be damage:? by
stapdard hammers

Soft faced hammers normally
have a socketed head into
which soft bases are screwed.
They are often ftted with a
different material at each end
for work on a varietv of ma-
terials. Special shaped faces
czn be mserted for shaping
work. It is not advisable to use
3 soft faced hammer w drive
naifs and it would be damaged
if used to strike a sharp edge or
P CCERCT.

Veneer Hammer

SEZE: Blade width: 3¢ 41in.
SATERIAL: Wooden Head:
ash or beech: Handle: ash:
Metal FHead: steel;

Handle: ash

USE: To press down wood
veneer te a glued surface

The traditionzl veneer ham-
mer, often made by the crafts-
man himself, has a flat or
slightly tapered wooden head.
A groove cut in the bottom
edge takes a thin steel blade.
The straight shaft passes
through a hobe in the head and
is wedged in the normal way.
The metal version has a flat
hammer face and & wide cross

peen opposite.

The veneer hammer is used to
press a glued veneer flat on to
i15 ground work by squeezing
out excess glue and air. While
maintaining pressure on the
hizad of the kammer pull from
the center outeard using a zig-
zag action.

sing the veneer hammer \ﬂ\\

STRIKING FACE

VENEER SPREADING
PEEN

Brad Driver

OTHER NAME: Pin push
SiIZE: Pin capacity: i4and la

ga 1ge

MATERIAL: Metal and piastic
USE: To drive small nasls
without a hamner

HRING-
LOADED
BARREL

The pin or nail is held magneti-
cally in the barrel. To drive the
pin apply pressure to the
handle, which automatically
returns to repeat the action.
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Pincer:; and Pliers
Although Ro nan blacksmiths made and
used tongs of various kinds, the
carpenters in those days seem to have
relied mainly on their claw hammers for
dealing with ecalcitrant nails. Joseph
Moxon mad¢ this point as late as 1685,

““Its chief Us : is for driving Nails into
Work and dr wing Nails out of work”,
and makes ni- mention of pincers. These

Engineer’s Pliers

OTHER NAMI 'S: Combinarion
plicrs, fmesmen . plicrs

SI[ZE: 5 to lim. |

MATERIAL: § - eel

USE: To gripat; *d bend sheet
metal and crop i :re

Engineer’s pln rs are the stan-
dard sype of p ers. The larger
kinds are vers llile, and incor-
porate a varie |y of functions.
The various | :cilities of the
engineer’s pliti's are operated
by the simplea s‘tan of opening
and closing th 3 handles.

The flat sen :ted jaw is used
to grip and | gend thin sheet
metal. The sid ’s or ends of the
jaws are caref tily aligned withc
the marked Iis {: 1o produce an
accurate bend : To prevent the
serrations ma; jling the metal,
wrap the jaw & in msulatmn
tape. Keep th | metal clear of
the side cufllers fo avoid
accidencal cuts { ng. Some pliers
include a curv | d section in the
serrated fawys for gripping
round section ynetal rod.

Immediatei:e m front of the
pivot, where g }eat force can be
applied, is a pc § ¢ of side curters
for cropping v (re. The curting
edges are situz {ed to one side of
the jaws so tl '3t they can cut
close to a surf: 2. Even greater
cutting force ¢ in be exerted by
the pair of ¢ >ppers situated
above the pive . When the han-
dles of the pli irs are open, the
two sections o % the cropper are
aligned so tha: ;| a length of wire

T o ————
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speaking of ¢ :¢ carpenter’s claw hammer:

WIRE CROPPER

hand, hook the little finger on
the inside of the handle 10
provide the opening force.

appear occasionally in medieval pictures,
but only when the carpenter is using an
ordinary flat-peened hammer.

Pliers were special tools for cutting and
manipulating wire which, apart from
jewelry, was not in general use until
comparatively modern times. Felibien in
1676 tliustrates a pair of what we call
“Glazier’s pliers”, but calls them tenaslles
(pincers). The French word for pliers is,
of course, pinces, which is confusing.

SERRATED IAWS

ROD GRIPPING SECTION
S$iDE CUTTERS

PIVOT

PARALLEL
HANDLES

can be Ilaid} across them.

Squeezing o 't: handles to-

gether closes (he croppers and  Holding the pliers Bending a rod

shears the me: il To control the pliers with one Hold a long rod in your hand

and bend it against a pair of
pliers. For shorter lengths you
will need two pairs of pliers.




Parallel Action CURVED
Pliers FANPLES

S17ZE: 5 to 6Lin.
MATERIAL: Sieel PIVOT
USE: To grip metal with the jaws
flat on the work

PARALLEL JAWS

TENSION SPRINGS

Faralie! acdon pliers do the
same job as standard pliers, but
the jaws are kept parallel to
vach other as they close and
open, This insures that when
the pliers grip the work, evenat
their widest capacity, the ser-
rated surface is flar on the
work.- The jaws of paralle] ac-
tion piiers are opened auto-
maticaily by tension springs in
tiie handies.

Although pliers are not a
good substitute for a wrench,
in an emergency the parallel Parallel action
-action pliers will ar least grip  pliers are sometimes
“the flats of 2 nut securely. firted ewith side cutters.

Flat Nosed Pliers

OTHER NAMES: Sguare
nosed pliers, duckiill pliers,
pendulum pliers

SIZE: 4 to 74im.
MATERTIAL: Stech

USE: To grip and bend sheet
metsl or wire

CURVED HANDLES
FLAT
SERRATED
JAWS

I

mvoT

Flat nosed pliers have flar ser-
rated jaws. They are designed
for lightweight work such as
bending thin sheet metal or
wire. The greatest force can be
applied immediately in front of
the jaws.
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Electrician’s Pliore
3= AN LGN o) 0 EERSE ugf

OTHER NAME: Linesmen’s
pliers

SIZE: 6 to Sin.
MATERIAL: Steel; plastic
handle covers

USE: To grip, bend and crop
electrical cord

Electrician’s pliers are basic-
ally the same tool as engineer’s
pliers, but they are fitted with
two insulated handles. As a
precaution, switch off the po-
wer before working on any
equipment connected to the
electrical supply. A large pair
of pliers are needed to crop the
thicker sections of cord and
twist them together o make
CONNeCtions.

Snipe Nosed Pliers

OTHER NAMES: Need!e nosed
pliers, long rosed pliers, long
chain pliers, radio pliers
SIZE: 4% to Bin.
MATERIAL: Steel

USE: To grip small objects in
confined spaces

JAWS

Snipe nos=d pliers are manu-
factured in a variety of shapes
and proportions but they all
have serrzted tapering jaws to
work in confined spaces. Some
models have side cutters to
crop soft wire.

Needle nosed piiers are a
variety of snipe nosed pliers
with extra thin tapering jaws.
The ends of bent snipe nosed
pliers are bent to an angle of
45° or 90° to give better access
in @ confined space which is
very useful for certain jobs.

Do not apply too much force
when using snipe nosed pliers,
as it i3 very easy to strain the
jaws out of line.
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SIDE CUTTERS

BENT NOSE

NEEDLE NOSE

INSULATING SLEEVES

Handling small objects
Snipe nosed pliers are
nvaluable for placing small
washers or nuis on o fitrings
and assembling delicate wiring.




Round Nosed Pliors

SIZE: 4 wo 64in.
MATERIAL: Steel
USE: To bend wire mro loops

—.. CONICAL
JAWE

Round nesed pliers have a pair
of smooth conical jaws, which
are used to form loops in wire
or thin strips of sheet metal.
They are used by jewelers, and
by electricians to make a loop
in a cord to fit an electrical
ittting. The rapered jaw allows
for ioops of different sizes.

Twisting a loop

To form a loop grip the end of
the wire between the jaws and
twist the pliers, keeping the
tension on the wire with the
other hand.

Slip Joint Pliers

IAWS

SIZE: 5 to 10in.

MATERIAL: Steel

USE: To work as standard pliers
with a wider jaw capacity

The funcrions of the slip joint
pliers are identical to those of
standard pliers but their un-
1que feature is the pivet point,
which provides for two widths
of jaw opening. Like standard
pliers they have a flar sectionon
the jaws incised with fine ser-
rations and a curved section
with coarser serrations.

Other types of head

Skp joint pliers are also
available with bent jaws or as
narrow nosed pliers.

How slip joint pliers work

N
a\

Open the handles and slide the
joints sideways. The pivor will
engage in a second position to
give a wider jaw opening.

PINCERS AND PLIERS
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Waterpump Pliers

TR

S1ZE: 4 1o 10in.
MATERIAL: Stecl
USE: To pgrip pipework

Warerpump plicrs were orig- PIVOT
inally developed to work on SHAPED HANDLES
FOR BETTER GRIP

piumbing fttings and are dJde-
signed to grip pépe\mrk.

The jaws are serrated with a ™
flat or curved surface and can
be adjusted hike slip joint pliers
to give a variety of jaw open-
ings. The tool has long handies
for good leverage.

These pliers are also com-
monly made with a method of
adjustmeni known as ““chan-
nel” jeiats or *‘groove grip”.
Each jaw position depends on
tongues in one half of the rool
locating in grooves in the other
half of the tool.

Another less common var-
iety adjusts by locating the pi-
vot in hooks in the other half of
the tool. This strong form of
location cannot slip even when
very heavy loads are applied 10
the pliers.

CHANNEL
ADJUSTMENT

GROOVE
ADJUSTMENT

Gas Pliers

OTHER NAME: Scoich gas pliers

SIZE: 7 1o 10in.

MATERIAL: Steel PIVOT
USE: To grip pipework

PIPE REAMER

"V NOTCH

Gas pliers have two curved
sections in each jaw to grip
pipework of different sizes.
They also have a “V” notch in

the front end of each jaw to grip )
! ! WIRE uiz
wire, and a wire cropper lo- CROPPER
cated near the pivot. The ends
of the handles are shaped to TURNSCREW END

form a pipe reamer and a turn-
screw respectively.
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Plier Wrench

OTHER NAMES: Mole grips.
vige grip wrench, self-grip
wrench

SIZE: 510 1 2in.
MATERIAL: Steel

LISE: To geip sheet and round
seceioned megal sseongty

_ when the handles are
closed, considerable force is
-applied to the work. Further-
‘more, the wrench will remain
‘locked onto the work uneil the
release lever is operated. This
converts the tool intto a mimni-
vise freeing the hands for other
purposes. In fact you can hin-
provise a vise by mounting the
plier wrench securely to the
edge of the work bench with a
table clamp.

Plier wrenches are manufac-
tured with different jaws for
specific work. The smndard
jaws are the straight serrated
type; another version has cur-
ved serrated jaws. There is also
a version with curved jaws
which are smooth on the inside
and one with wide, flat jows
whick are perfectly smooth on
the inside, for gripping sheets
of metal without marking the
surface. Yet another type has
“C” clamp type jaws. Plier
wrenches are also manufac-
tured with jaws for more speci-
fic tasks such as holding work
for welding.

ANFUSTER -

RELEASE
LEVER

CURVED SERRATED JAW
PLIER WRENCH

CURVED SMOOTH JAW
PLIER WRENCH

“C" CLAMP PLIER WRENCH

Adjusting the plier wrench

Close the wrench onto the work
by squeezing the handles. Turn
the adjuster cownier clockwise
unttl the handles close. Be
careful as the closing force
could easily damage the work.

If the work is 100 wide 1o allow
the tool 1o lock on, keep the
pressure on the handies. Turn
the adjuster counter clockwise
again if necessary.

If the work is too narrow for
the jaws when the handles are
closed, turn the adjuster
clockwise unzil the jaws touch
the work and operate the
release lever. Screw in the
adjuster a little more and
sgueeze the handles to lock the
tool onto the work, '

Release the plier wrench by
holding the handles firmly in
one hand while pulling the
release lever with the other,
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Glazier’s Pliers
OTHER NAME: Glass pliats
SIZE: 6 to F0m.

USE: To snap off strips of glass
cut from a barge shee:

HANILE

Gilaziers's pliers are constructed
i the same way as engineer’s
pliers except that the jaws do
not meet immediately im front
of i g el. ¢ RS insures that
the jaws can grip the glass up to
the cul lipe instead of at the
extreme cdge only.

After the glass has been
wored with a glass caeter, the
glazier’s pliers are used to snap
off a marrow strip. They are
also used to ““nibble” off pieces
of glass back to a line or around
& curve,

Diagonral Cutting
Pliers

OTHER NAMES: Diagonal
cutting nippers, side culting
nippers

SIZE: 4 to Tiin.
MATERIAL: Steel

USE: To crop merai wire close w»
a surface

Diagonai cutting pliers are de-
signed for cropping mets! only.
They shouid not be used as
standard pliers to grip work
because this can damage the
cutting edges or the work itself.
The jaws of the pliers are
shaped so that the handles will
give knuckle clearance while
the side cutting face is flar on
the surface. The handles are
often automaticaily opened by
a coil spring.
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G. pping the glass
up iv the cut line.

PIVOT

HANDLE

Angled jaws
The flat section of the blade
curs close o the work, bui the
shape of the jaws allows
kinuckle clearance for the user.




End Cutting Pliers

OTHER NAMES: Top cutting
Rippers, end culling nippers
SIZE: 41 10 %in,
MATERIAL: Steei

LISE: To crop wire close to 2
surface

IAWS

Angled cutiing edges
End cutting plicrs aie wsnally
pasitioned perpendicularly over
the work, but some have angled
cuteing edpes for work in
confined spaces.

FIVOT
Frd curting pliers also crop
wire fJush to the surface while
keeping the knuckles clear of
the work. The cutting edges
are sometimes set at an angle to
the handles.

Fencing Pliers

SIZE: i(in.
MATERIAL: Sreel
USE: Te help erea wire fencing

HANDLE

HAMMER HEAE}

Fencing pliers incorporate
several functions in one tool.
They can be used 1@ hammaer
stapies as well as to exwac:
them with the hook provided
and also crop and temsion the
wire itself.

Pulling our staples.

PINCERS AXID PLIERS 197




Carpenter’s Pincers
SIZE: &5 16,

MATEREAL: Steel

USE: To extract nails and tacks

BROPUNEYED SHOULDERS

IAWS

Carpenter’s pincers are pri-
marily designed to remove
naits from lumber. They are
noi as shagp as end cutting
pliers, being desizgned to bite
into the nal rather than cut
through it. There are two com-
mon varteties. The “‘shoufe
dered™ variety has straight
mpering handles with square
shoulders just behind the pi-
vat. The jaws which meer ar a
beveled cutting edge are somie-
what faftened at the ends. The
other  vepsion,  sometimies
Enown as “Tower™ pincers,
has rounded jaws and rounded
shoulders, and the handles
have a ball and clew at each
end. The claw is for removing
tachs, but the function of the
ball is undetermined. Possibly
it was for swaging pipe ends,

When using the pincers, po-
sition the ool verticafly over
the naid. i necessary place =
piece of hardbeard between the
jaws and the wond to prevent
marking the surface.
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BaLL

SQUARE SHOULDERS

Grip the natl as near as possible
to the surface. Sgueeze the
handles and vock the tool on the
curved jaws, levering the nail
ot of the wood. If the nail does
nor come out of the wood
entirely, prip it a second time
further doten the shaft ard
repeat the process.

Wrecking Bar

OTHER NAMES: Case opener,
crowbar

S1Z2E: 14 o ¥in.

MATERIAL: Steel

USE: To remuve nails and lever
STEUCTUIESS aPart

The wrecking bar is made from
an octagonal section length of
steel. One end is bemt into a
tight curve and terminates in @
claw for removing nails. The
other end is Hattened to pro-
vide a blade for levering struc-
tures apart for demolition
wotk. The length of bar pro-
vides considerable leverage for
either job.




Wire Strippers

YTHER NAME: Wire stripping
pliers

SEZE: 610 Bip.

SMATERIAL: Steel

YISE: T'o steip insulation from
clectrical curd

Simple wire steippers have the
tips of the jaws turned inwaed
ar right angles, the pronged
pips being sharpened om the
inside. They pass one inside
the other to perform a shearing
action. The jaws are fitted with
an adjustable stop to cloge over
a cord so that onlv the -
sulation is cut and the core
remaine undamaged. The mws
zre closed by squeezing the
handles  which  are  ususily
cprung w open automatically

Saother  version of wire
stppwts Ccombimnes other func-
tratss 10 form a mwaltl-purpose
toal The very tip of the faws is
i sharpened 1o form a wire cut-
1 ter, while immediately behind
the cutter, the jaws are hol-
towed out for crimping ter-
minals. Behind the pivot the
fandles are drilled ooy 1o ke
small bolts of various sizes.
The bolt is passed through the
hole and is cropped by the BOLT CROPPING EDGE
other half of the tool as the
handles are closed. The han-
dles are further incised 1o form
wire strippers of various sues
to suit different weights of
eiecn’ical mrd_ WIRE STRIPPERS

WIRE CUTTERS

SPRING

CR'] MP DIES

PIVOT

BOLT CROPPING HOLES

Stripping wires PLASTIC }
Pping SLEEVES §

Peef back the outer sheathmg, Tewist the tool te msuve that the

Separare vhe internal wives and  onsulation is cut right through
place the ends i the rare and pull the wire through (v
stripper. strip if off.
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Circlip Pliers

SIZE: 3% 10 124in.
MATERIAL.: Steel
USE: To mmsert or remeve circlips

BENT NOSF

SURATGHT NOSE

Circlips are sprung circular re-
uining clips which are de-
signed to engage an invernal or
external groove. Special phiers
are needed o fit them. There is
a small hole at cach end of the
circlip. Circlip pliers have very
natrow cylindrical 1ips o fic
these holes. One version of cix-
<lip pliers is designed to fit
internal clips while another
spreads external clips. Exter-
nat circlip pliers are usually
spring-icaded and some are fit-
ted with a stop to prevent them
distorting the clip by opening i
too far. Both types of pliers are
available with either bemr or
steaight moses,
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RETURN SPRING

EXTERNAL CIRCLIP PLIERS

INTERNAL CIRCLIP PLIERS

Upholsterer’s Pliers

OTHER NAMES: Web pincers,
upholsterer’s pincers

SIZE: 8 to Biin.

MATERIAL: Steel

USE: To stretch webbing used in
uphuolstery

The vpholsterer’s pliers have
wide serrated jaws for gripping
a length of upholsterer’s woven
webbing to tension it ove: a
seat frame.

SERRATED
’ JAWS

f'::.u!d over end of webbing, 14in.
Jrom the end; nail it 1o side of
Jrame 4in. from the edge.

Stretch webbing across frame;
grip folded end with plers so
lower jaw touches frame. Lever
tool on curved lower jaw
stretching webbing. Tack
webbing 1o frame and cur off
13in. behind tacks. Fold loose
end over and 1ack to frame.




Webbing Stretcher

SIZE: To take webbing up to
2iin. wice

MATERIAL: Hardwood

USE: To s:retch webbing across
a seat frame

Webbing smretchers put the
correctamount of tension on to
woven seat webbing. There are
other varieties, but two com-
mon types are cut from hard-
wood to form a paddle-like
shape with a handle. The
method for providing the ten-
sion diifers. One uses a wooden
peg while the other is fitred
with a metal strip bent to form
a srirrup.

RETAINING
PEG

= METAL STIRRUP

Using a webbing stretcher
Nail off webbing as on previous
page and loop free end, passing
tr through slot in peg rype
siretcher and pass peg through
loop. Puii webbing tight and
trap free end between stretcher
and frame. Lever stretcher

to tenston webbing and nail off.

The stirrup variety s iwsedin a
simtlar way by passing the loose
end of the webbing behind the
stirrup and over the front edsz
of the stretcher which traps it
against the frame.

Tack Lifter

SIZE: 61 to Bin.
MATERIAL: Biade: steel;
Hendlz: beech, plastic

USE: To remove tacks used in
upholstery

CLAW BLADE

Using a tack lifter

Work the claw under the head
of a tack and lever with the
tool until the rack is removed.
Where the head is deeply buried
in the wood, you can cur access
Jor the tack remover with a
chisel and malle:.
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Auger and Gimilet

Some time after Caesar’s conquest of
Gaul the writer Pliny mentions a “Celtic
drill” {(gallica terebra). This was probably
the auger, as used by the Celts of Central
and Northern Europe, who were much
admired by the Romans for their skill as
carpenters and wheelwrights.

The early augers were spoon-shaped at FLUTES
the business end and up to 18 inches long,
with flat tangs or an eye to take the cross-
handle. Later the spoon was twisted and )?
drawn down to a point, as in the gimlet. /
The first true spiral or twisi augers were
invented late in the eighteenth century,
but took some time to develop owing to
manufacturing difficulties. The “Jennings
patiern” with spurs or nickers was
patented by Russell jennings in 1855 and
the solid center or “Irwin pattern”
followed in 1884.

Auger

SIZE: Diameter: 2 1o 14in.
MATERIAL.: Sieel
USE: To drill holes m wood

Augers are used to drilt fairly
large holes in tumber. The bor-
ing end has a lead screw and
twisted flutes lik= a drill bit to
clear the waste. The common
varieties are the “Jennings”
pattern and solid center augers.
The shaft is about 24in. long
with a collar at one end to take a
removable handle.

Special end grain boring
augers, up to 30in. long, are
available. The thin, round-
sectioned shaft is squared and
tapered at one end to fit a
handle. The other end has a
shell bit fitted.

REMOVAEBLE HANDLE

JENNINGS PATTERN
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Gimlet

SI1ZE: § to 3in.
MATERIAL: Body: steel:
HanJdle: hardwood

USE: To bore aoles in weod

The gimlet is used to bore
shallow holes in lumber, often
to take a screw. The shaft ter-
minates in a spiral lead screw
followed by a ““sheli’” or spiral
fluted section for cutting and
removing the waste. The re-
maining shaft, running to the

bhandle, is either narrower than .

the cutting end, or tapers t
reduce the friction in the hole.
The cross handle is formed by
the shaft itself being twisted to
the required shape or it is
squared and tapered te fit intoa
turned hardwood handle. The
end of the shaft is riveted over
to fix it securely in the handle.
The handle is held in the palm
of the hand with the shaft pro-
jecting between the index and
middie fingers.

To sharpen a gimlet, bore a
lin. hole with it in a piece of
hardwood. Withdraw the tool
and fili the hole :+ith a mixture
of oil and fine emery. Insert the
gimlet to the depth of 3in. and
turn it backward and forward
until the cutting edge is honed,
For a very blumt gimiet you
may need to top up the hole.

Using the gimlet

Bore a hole by risting the rool
until the lead screw pulls it into
the wood. Twist in one
dirvection only, not backward
and forward as vou wonld with
a bradawi.

Taper Reamer

SIZE: 53in.

MATERIAL: Body. steel;
Handle: hardwood

JSE: To ream a drilled hole

The waper reamer cannot drifl a
hofe itseif, but is used instead
to enfarge and clean up a hole,
Used from one side only, it will
produce a wapered hole.

LEAD SCREW

AUGER AND GIMLET
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Braces and Drills

‘The carpenter’s brace appeared in early
fifteenth century Europe. Its main
advantage for boring holes was that it
gave a contintous and positive turning
movement to the bit, imstead of the
intermittent action of gimlets, augers or
bow and strap drilis wsed previously.

The first braces ali had fixed bits. By
the sixteenth century each bit fitted into a
wooden holder or “pad™, which couid
then be held in a tapered hole in the stock
with pins, wedges or screws. After the
eighteenth centurv, the pads were
dispensed with and a V-shaped notch was
filed in the tangs of the bits which
engaged with a springed pawl in the
chuck. Wooden braces of this type were in
common use until about 1900,

The Spofford split chuck brace of 1859
with a metal sweep did away with the
need to notch the bits. In 1864 it was
superseded by the “Barber” screwed
shel chuck with springed jaws. This was
soon fitted with a ratchet and is the
standard tvpe in present use.

Brace

SEZE: Sweep: 5in., 8in., 10in.,
B2im,, 1dim.

MATERIAL: Frame: steel;
Head handle: hardwood, plastic
ACCESSORIES: Drill bats,
screwdriver bit, countersink bix
USE: To bore holes in wood

JAWS —

The brace applies a turning
force to the bit by the rotation
of the frame in a clockwise
direction. Theamount of space
taken wp by this action is
known as “the sweep”, and the
size of the brace is given in
terms of this measurement.
Many braces have a ratchet
fitted 1o the chuck, which
aliows the tool to be used in
confined spaces where 8 com-
plete sweep is impossibie.
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CAMRING

The plain brace
attachment, is the standavd model.

Most early braces were fitted with
shell or spoon bits similar in shape to the
contemporary augers and gimlets. The
first twist or screw augers appcared before
1800, but auger bits jor use in braces
came later; the Jennings pattern in 1855
and the solid core Irwin bits in 1884.
Early forms of center bit were
used in the eighteenth century; the
present form was finalized about 1800.
The French call them “English three-
point bits”, indicating their probable
origin. The expanding forms of center bit
date from Clarke’s patent of about 1890.

The hand drill seems to have been first
developed in France or Germany; one of
the earliest was shown by Bergeron in 1816.
The bevel gear wheels, with a ratio of 1:1,
were carried in a U-shaped forging and
driven by a small crank. In 1846
a side handle had been fitted and the gear
ratio raised to about 3:1. The first
American hand drills, introduced about
1870, carried the gears on an open-work
iron frame and had a long, turned handle.

HANDLE

BOW OR FRAME

, without the ratchet




Fitting the bits

Most bits used with the brace
have a square tang at the end of
the shank, which is gripped by
“V" grooves in the jaws. Some
braces have universal jaws,
which will also take round
shank bits. All brace bits have
their diameter size stamped
into the tang.

Engaging the ratchet

To engage 1the ratchet on a
ratchet brace turn the cam ring
clockwise against the stop.
This will provide rorque in a
clockwise direction only, leav-
ing the frame to move freely in
ithe anti-clockwise direction.
For the reverse effect, turn the
cam ring in an anti-clockwise
direction.

Using the brace

For eusy location of the bit, vou
can either mark the center of
the hole with a bradawl or, if
working in hardwood, drill a
Lin. pifot hole.

Drilling vertically

Apply pressure to the head with
one hand. A square placed close
to the brace will iielp as a guide
1o alignment.

Fitting a bit to a ratchet
Locate the cam ring in its
cemiral position. Turn the
frame clockwise untif the jaws
open to take the bir. Locate the
tang in the *“*V*' grooves. Check
that the bit is square in the jaws
before rurning the frame anti-
clockeeise to righten the chuck.

Drrilling horizontally
Posttion the bit, hold the head
of the brace in one hand,
supported by the body, and
place the other hand on the
handle. Move the head 1o
square up the brace with the
work and turn the frame clock-
wise while applying pressure to
the head.

Clearing waste
The waste from a deep hole
must be cleared periodically.
To extract the bit, reverse the
action on a couple of turns
releasing the lead screw, then
turn the frame clockwise while
pulling on the tool.

Avoid splitting out the back
of the work by either clamping
a block of waste lumber to the

. back or removing tae tool as
- soon as the lead screw appears.

Then pick up the exit hole and
drill out the remaining waste
from the back.

Joist Brace

SIZE: Handle: 113in.
MATERIAL: Lewer chuck: steel;
Head handle ! plastic
ACCESSORIES: Drill bits,
screwdriver bit, countersink bit
USE: To drill in restricted space,
such as berween joists

HEAD

The chuck and ratchet of the
joist brace is constructed in the
same way as a standard brace,
but instead of the conventional
frame there is a lever at right
angles to the line of the drill bit.
With the ratchet set correctly,
the lever is worked back and
forth to turn the bit, while
force is applied to the head
mounted directly behind the
chuck. This makes it a useful
tool for work in a contined
space where the handle of the
conventional brace could not
be fully rotated.

Maintenance

A modern brace requires very
little maintenance other than
an occasional oiling of the
chuck mechanism, head and
handle. Keep tine bits sharp to
produce clean accurate work.
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Corner Brace

OTHER NAME: Gear frame brace
SIZE: Sweep: 8 and 10in.
MATERIAL: Frame: steel;
Headihandle - hardwood, plastic
ACCESSORIES: Drill bits,
screwdriver bit, countersink bit
USE: To drill in a restricted

space such as into a baseboard

On a corper brace the con-
ventional brace frame is fitted
at an angle to a gear housing.
This allows the chuck to be
turned even when it is operai-
ing against a surface which
would prevent a normal sweep.

CHUCK

JAWS

Pressure is applied on a handle
niounted at the back of the tool.

Center Bit

OTHER NAME: Screw point bit
SIZE: Length: 4 10 6in.;
Diameter: § to 24in.
MATERIAL.: Steel

USE: To drill holes in wood

LEAD SCREW

The center bit has a solid,
cylindrical shank with a square
section tang which fits into the
chuck of a brace. The cutting
end of the bit has a helical twist
which gives Two cutting edges,
alead screw in the center,and a
single spur on ong side to score
the surface grain of the wood
before the bit enters.

Once the lead screw has
“taken” in the work, it will
draw the bit after it with the

minimum of pressure.

206 BRACES AND DRILLS

HANDLE

FIXED FRAME

GEAR
HOUSING

Auger Bit

OTHER NAME: Twist bit
S1ZE: Jennings pattern: Length: 8
to 10in.; Diameter: § to 13in.
Solid center: Length: 8 to 10in;
Diameter: § to 1dint.; Length: 12
to 18in.; Diameter: § to lin.
MATERIAL: Steel

USE: To drill holes in wood

Thereare two patterns of auger
bit: the Jennings, or double
twist, and the solid center.

The Jennings pattern has a
double helical twist which
clears the waste from the hole
as it progresses into the work.
The solid center has a single
helical twist around a solid
shank, which runs the whole
length of the bit. This is the
stronger version and is favored
for very long bits.

The main advantage of the
auger bit, apart from efficient
waste clearance, is that it 1is
casier to keep centered in a
deep hole.

SINGLE
HELICAL
TWIsT 3




Expansive Bit

SI1ZE: Small; 1 10 1}in.; Lorge: 3
to din.

MATERIAL: Sieei

USE: Tao drill holes of various
size in wood

ADJUSTAEBLE
SPURRED CUTTER

PACKING FIECE

SHHANK

“The expansive bit is similar in
form to a solid center bit, but
has an additional, adjustable
spurred cutter which moves
out from the center to enlarge
the cutting diamerer of the bir.

| Adjusting the bit

The cutter is calibrated to
show the diameter it will cut at
any one setting. Ir is held by a
screw fixed packing piece
which releases for resetting, or
a toothed, calibrated dial,
which is turned for resetting.

SPUR £ CUTTING
+=EDGE

DIAL

Forstner Bit

SIZE: 3 to 2in.
MATERIAL.: Steel
UJSE: To drill holes in wood

Unlike the bits with a lead
screw at the center, the Forst-
ner bit must be used under
pressure in order to cut into the
work. The cutting end has a
deep rim and a small pointed
center, which means that it
cuts a clean hole with a flat
bottom and will not wander off
center by following the grain.

Its accuracy makes it very
useful for veneer work and pat-
tern making.

Countersink Bit

SIZE: 3in., in., gin.
MATERIAL: Steel

USE: To recess a hole to accept a
countersunk head screw

The cone-shaped cutting end of
the countersink bit matches the
countersunk head of a wood
screw, The bir is fited into a
brace and hzld vertically in the
center of a clearance hole al-
ready drilled in the work. Then
it is rotated until it cuts a recess
that will allow the screw head
to lie flush with the wooden
surface.

The “rosehead” rype shown
here is the commonest, but
there is a flathead countersink
bit, with two curtting edges and
a flattened, V-shaped head,
which is used to countersink

hinges.

Turn Screw Bit

OTHER NAME: Screwdriver bit
SIZE: Length: 4 ;0 6Gin; Blade
width: #in., in., 3in.
MATERIAL: Steel

USE: To drive screws with the
aid of a brace

The turn screw bit is usefu! for
driving large screws, It has a
flat, screwdriver blade and a
square tang which fits into the
chuck of a brace. The pressure
and extra torque provided by
the brace make a very powerful
screwdriver.,

—POINTED CENTER
CUTTING EDGE

RIM

SCREW
DRIVING TIP
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Hand Drill

OTHER NAME: Whee! bruce
SIZE: Length: 910 13in.;
Capacity: Up to jin.
MATERIAL: Frane bodv: cast
iron, aluminum or zinc; Gear
wheels: cast wony MHandles Fnobs:
hardwood, plasric
ACCESSORIES: Twist drills
USE: To driil holes in wood
and metal

The hand drill combines hand
drive and gezr ratio to provide
a range of convement speeds
for differemt rmmaterizis and
tvpes of work. The large zear
wheei drives ome or wmwe
pinions which appiv tarque to
the chuck. On some models,
the drive crank can be
lengthened to provide greater
torque. More modern driils
Iave their gears compleiely en-
closed in a cast body to protect
them from dust.

The chuck usually has three
self-centering jaws.

Fitting the bits

Holding the large gear wheel,
turn the chock shefl anti-
clockwise 10 open the jaws.
Center the drill bit in the jaws
and tHghten them by turning
the chuck clockwise. Check
the accurate alignment of the
bit before you finally tighten
the jaws.

Using the hand drifl

The hand drill is often used to
drill pilot holes for screws or
larger holes. With soiiwood
and a smal! hole, it may not be
necessary to mark the center,
bue if the work is important or
is in hardweod, start the hole
wiith a bradawl.

For driling in metal you wiit
need a center punch to mark
the hole and prevent the drill
wandering. Most mewls need
some sort of lubricant when
they are being drilled.

Maintenance

Occasionally clean away dust
from around the gear wheel
and pinions and oi! them
lightly if necessary.
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SINGLE
PINION

CHUCK

JAWS ENCASED GEARS

DOUBLE PINION

Starting the drill
With the bit centered, start the
hole by gripping the gear wheel
between thumb and fingers. Ro-
tate the bit backward and for-
ward o establish it then, grasp-
ing the gear wheel hundle, use the
tool ar the requrred speed. A high
speed with light feed will be
necessary if you are drilling with
small bits, to prevent them catch-
ing and possibly breaking as they
enter the work,




Breast Drlll

SIZE: Capacity: up 1 p iin;
Lengeh: 11 o 18in. '
MATERIAL: Frame ‘bndx cast
irom, steel, aluminun {or zing
Cear wheels: cast iro1y, Handles:
hardwood, plastic; B 'msrpiah
cast iron

ACCESSORIES: T ; ist dritls,
masenry bit

USE: To drill holes p waood,
metal and masonry 4

The breast drill 15 a larger
version of the han | drill, with
the addition of ;a curved,
saddie-shaped plaie fitted to
the top of the frarle. You can
fean on this to apr v pressure,
They are also firted, with a side
handie with whicia vou can
steady the tool. |
AMost breast dri VS have two
speeds. These are | v selected by
engagurg  differen’ size gear
.| wheels cither by :filting the
- drive crank omro ;t‘e approp-
riate drive spigot, r by fitting
the whole drive g lar wheel in
one of two po,.tgans, which
sutomatically eng: iges the re-
guired gear.

o ——

Push Drill

SIZE: Length: 1031} 113in.
MATERIAL: Comt * narion of
steel, plastic and alw{iinum
ACCESSORIES: D:ill points
USE: To drifl small +1oles in
wood and plastic ¥

The push drill ¢ L kes special
bits known as «irill points,
which are single, 1 s:aight fluted
bits ranging in\ size from
15 10 &in. The bits hwre stored in
the handle of the :30l.

Torque is applic 1 to the drilt
point bv applving: pressure 1o
the handle of the u.{nll

Fitting the drill >oint
The drill point is jirted in the
same way that biniare fitted to

the hand drill. Tat i+ care to seat
the point careilidly  before
tightening the chi ik,

Using the drili

To prevent the p«({int wander-
ing, start the hole [vith an awl.
The drili point :uts on t.e
forward stroke, W (;wn pressure
is released, the ha ! dle returns,
ready to repeat th | action.

!
{
!

DRIVE HANDLE

BREAST PLATE

LARGE GEAR WHEEL
SMALL GEAR WHEEL

ALTERNATE GEAR
WHEEL POSITION
PINION

SIDE
HANDLE

CHUCK

HOLLOW HANDLE FOR POINTS JAws

STORAGE

KNURLED SCREW

Using the push drill
Loccre the point and press the

drivi + ~Ne. Extend the finger
along n. aft to keep the rool
square to the work.
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Power Drill

SIZE: Chuck capaciry: iin., in.,
Hn., din., lin,, 1iin; Specd:
2,750 to 3,500 rpm
MATERIAL: Various
ACCESSORIES: Drill bits,
countersink bit, screw driver bit,
plug cutter, bit extension, decih
gauge, flexibie drive, angied drive
ATTACHMENTS: Circular
saw, jig saw, hole saw, saw bench,
horizontal drill stand, verrical
drill stand, sanding disks, sanding
drums, finishing sander, butls,
wire brushes, grindsrones and
disks, rasps and tiles, lathe, hedge
trigntner, paint spraving
COMMPressor, paing shrrer, pump
USE: To drill heles in various
materials and coupled with
attachments to perform a
multitude of tasks

The power drill together with
ity many attachments and ac-
cussories, is probabiy the most
versatile power tool available.
It is also manufactured in
many forms and sizes, which
mrakes choosing the tool to suit
yvour needs a complex task. In
most cases it is advisable 0
choose the most versatile tool,
unless you have to perform one
rask repeatediy, which 1s nor-
mal only in an industrial
situation. Generally speaking,
the attachments will not per-
form any one task as well as a
specially made machine. For
domestic use you must weigh
versatility against efhciency.

Sizes and speeds
There are many Jifferent types
of drill manufactured around
the world, and the specifi-
cations given must be regarded
as a guide oniv., Drills are
specified bv their chuck ca-
pacity and fal} into three cate-
gories for domestic use: iin.,
gin., and %in.; 3in. and over
are available for industrial use.
Smaller capacity drills can be
used to drill larger holes by
fieting them with spade bits,
power bore bits or hele saws,
which have narrow shanks
compared with their heads.
Normally, the bigger the
chuck capacity the larger the
motor. As the power increases,
the speed will reduce to give
the extra torque needed when
drilling large holes in masonry
or steel.
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CHUCK

JAWS

Speed selection by button

Speed selection by slide

There is quite a variation in
the speed rating of a drill. It
may have from one to four
fixed speeds selected by a slide
control or turn burton, which
may be converted to constantly
variable speeds controlled by
pressure on the trigger. A vari-
able speed is essential if you
want to use the drill to drive
screws, and is also very useful
when starting a hole. A revers-
ing switch will allow the drill to
withdraw screws. Fast speeds
make clear cuts in wood,

When using attachments,
select the speed recommended
by the manufacturer.

148CK BUTTON
= HAMMER ACTION SWITCH

CHUCK KEYHOLE

MOTOR HOUSING

HANDLE

HPMEED CHANGE

Fitting bits

- Errl B et

Slacken or tighten the self-
centering jaws with a chuck key.
Before finally rightening the
jamws check that the bit s
centered. .

Removing the chuck
Engage the lowest speed and in-
sert the chuck key. Holding the
body of the drill firmly, strike the
key with a maller 1o spin the
chuck rapidly and then unscrew
it by hand. Some models are
disconnected by using a wrench
on the chuck.




OTHER FEATURES

Handgrips

Most drills have a secondary
handle, which helps to steady
the tool. This is particularly
important with the larger
drills, which could slip cut of
the operator’s grip, if the bit
becomes caught in the work.
Heavy duty drills are provided
with another grip at the back,
where extra pressure can be
applied.

Heavy duty drills
A large extra handle at the
back of the tool gives exira
pressure and controf.

Trigger lock
Once the trigger has been oper-
ared, it can be locked into a
position for continuous run-
ning by a button, usualiy
located to the ieft of the
handgrip. Subsequent de-
pression of the trigger will
automatically release the bur-
ton. This facility is essential if
the tool is to be set up in any
kind of bench atrachment.

Variable speed drills either
lock when rhe motor has
reached top speed or, in a few
cases, can be locked ar any
required speed.

Hammer action

Some drills are fitted with a
hammer action 1o assist when
drilling concrete, stone or even
hard brick. The tool will de-
liver 500 blows per second as
the drilling progresses, which
breaks up the masonry ahead
of the drill tip. Even when the
selector is engaged the hammer
action is not activated until
pressure is applied to the drill
bit. Special percussion drill
bits are needed for use with the
hammer action.

Soft masonry such as brick
or cement blocks can be drilled
with standard masonry bits
and the drill set on the slow
speed only.

U2
Position for trigger lock

Hammer action seiector

=

Safety factors

Before making any adjust-
ments to the drill, disconnect it
from thi power supply to pre-
vent accidental starting. Re-
move the chuck key before
starting up the drill. Follow
the safety advice given for
specific attachments by the
manufacturer.

Ensure that plugs are pro-
perly grounded and ihat your
electrical circuit is fused to take
the load of the drill.

Insulation

This is the international symbol
Jor double insulation. Modern
drills which are double insulated
do not require grounding.

Do not pull out the plug, or
carry the drill by the cable.
Examine the cable regularly
for signs of damage. Keep the
cable away from the moving
parts of of the drill when in use.

Avoid wearing loose cloth-
ing or jewelry, which could get
caught up in the moving parts
of the drill.
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Twist Drill

OTHER NAME: Morse drill
S1ZE: Diameter: § Lo 1in.;
reduced shank drilis: { to 3in.
MATERIAL: Steel

USE: To drill holes in various
materials

The twist
(rnamed after its inventor), was
developed 1o clear the swarf or
waste mctal from decp holes.
There are two helical flutes
running approximately rwo
thirds along the length of the
cylindrical drill, leaving the
piain shank to fit into the drill
chuck. The edges of the spirals,
calicd the “margins”’, form the
actual outside diameter of the
bit, the rest being slighriy curt
away to reduce the fricrion on
the sides of the hole. The cut-
ting edge is known as the lip,
The lip is ground to an angle of
59° for cutting metal. For
practical purposes, this is also
suitable for wood, although the
recommended angle is ap-
proximately 45°.

Carbon steel drills are only
suitable for cutting wood,
whereas a high speed drill can
be used to work metal as well.

Maintenance

It is important to have sharp
drills for accurate work. Before
using the bit, clear away wood
waste which may have become
packed into the flutes.

Dritls need to be lubricared
when drilling metal to prevent
overheating, as follows: steel
and wrought iron: machine oil;
aluminum: kerosene; cast iron
and brass: can be drilled dry.
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or Morse drill

BODY CLEARANCE

i . - .:

B SHANK

REDUCED SHANK

CUTTING EDGE

BAND —.

FLUTE

DEAD CENTER

MARGIN

Dirilling

Although twist drills can be
used on wood they are more
efficient for drilling metal. The
workpiece must be held se-
curely by clamps or in a vise,
Mark the center of the hole
with a punch making a recess
which will prevent the tip of
the drill wandering off line.

o 1

CENTER-
PUNCH

Check that the drill is centered
befors the body of the tool
enters the work. To realign the
drill, use a round nosed or dia-
mond point cold chisel to curt a
groove in the side of the de-
pression closest to the original
center. This will encourage the
drill to move in that direction
until it is centered again.
Large holes must be started
with a small pilot hole. The
point of the larger drill will
automatically follow the line of
this hole. Drill very large holes
with several drills gradually
enlarging the pilot hole,

2 |8

Do not force a drill to cut foo

fast as this will wear the drill.
Try to prevent the drill sud-
denly emerging from the
underside of the work. It is
liable to catch in the resulting
burrs and either break, or spin
the workpiece. A slow con-
trolled exit will not produce a
large burr and will result in a
clean cut.

If the drill catches as it exits
when drilling thin sheet metal
regrind the tip of the drill to a
shallow angle. Backing up the
workpiece with hardwood can
prevent breaking out.

Twist drills can be used to
work lumber, but tend to wan-
der in the direction of the
grain. Bits with a lead point or
screw are more suitable.




Dowel Bit

SIZE: Diameter: § to 3in.
MATERYAL: Steel

USE: To drill holes in side and
end gram of wood

Dowel bits are similar in con-
struction to the Morse drill,
but they have two spurs and a
center point to prevent them
following the grain and wan-
dering off center.

Brad Point Power
Bore Bit

S1ZE: Diameter: 2 to lin.
MATERIAL: Steel

USE: To drill holes in wood
when used with a power drill

The long lead point of the
power bore bit gives excellent
location in the center of the
hole to be driiled. The shank is
narrowed to fit into the chuck
of the average electric drill, and
the shank end has flats ground
into # for positive grip in the
jaws of the chuck.

Spade Bit

| OTHER NAME: Flat bit

SIZE: Diameter: 3 to 11in.
TERIAL: Steal

USE: To drill holes in various

materials when used with a

power tool

The spade bit is suitable for use
in both cross grain and end
grain lumber and works equal-
ly well in both composite
boards and plastic ones. The
lead peint gives positive lo-
cation of the bit even when
drilling at an angle. In order to
work efficiently, it must be run
at high revs, say between 1,000
to 2,000 rpm.

SPURS

LEAD POINT

LEAD POINT

CUTTING
EDGE

LEAD POINT

FLATS ON SHANK

Countersink Bit

SI1ZE: Mead diamerer: 3in., iin.,
gin.; Length: 2in.

MATERITAL: Steel

USE: To recess a hole to accept a
countersunk head screw when
used with a power tool

Carbon steel countersink bits
are available for cutting wood
only, but a high speed bit,
which will cut metal, wood or
plastic with equa! ease, is
preferable.

Both bits function in the
same way.

CUTTING
EDGES

Drill and
Countersink Bit

SIZE: Various: marched to
SCrew sizes

MATERIAL: Steel

USE: To drill pilot hole, shank
clearance hole and countersink in
one operation

CUTTING
EDGES

The drill and
countersink bits
are designed 1o

give exactly the
right length and
clearance to match
given screw sizes.
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Drill and Counter
Bore Bits

S1ZE.: Various: matched t¢

screw sizes

MATERIAL: Steel

USE: To drill pilot hole, shank
clearance hole and counterbore in
0one operation

Having drilled a pilot and
clearance hole, the spurs will
score the surface of the lumber
before counter boring to the
required depth.

E{ TR ER A TR L

L5100

PLUG CUTTER

Plug Cutters

SIZE: Various: matched to size of
counter bore bits

MATERIAL.: Steel

USE: To cut wooden plugs to fit
the hole cut by counter bore bits

Sometimes it is necessary to
cover a counter bored screw
with a wooden plug. The plug
cutter makes a plug which
matches the grain of the work
piece and is an exact fir in the
hole allowing for the glue,
Plugs can be flush or button
tipped.

214 BRACES AND DRILLS

Masonry Drill

SIZE: { 10 1in.

MATERIAL: Shank: toughened
steel; Tep! wangsten carbide
USE: To drill holes in brick,
stone, concrete and ceramic tiles

Masonry bits will drill a hole
which is an exact fit for wall
plugs. The hard mngsten car-
bide tip of a masonry drill is
electronically brazed w the
shank with either brass or cop-
per. The copper brazed tip is
able to withstand much higher
temperatures. To make a hole
for wall plugs, set the electric
drill at a slow speed to avoid
overheating. During the oper-
ation, partially withdraw the
bit occasionally to clear the
spoil. It is usually necessary 1o
drill slightly deeper than the
length of the plug which will
tend to pack down loose dust as
it is inserted. When drilling
through plaster always make
sure that the hole goes right
through to the solid masonry
beyond.

Special percussion drills are
needed when using a power
tool with a hammer action on
tough masonry. They have a
shatter-proof tip and narrower
fluting o provide maximum
strength to the shank.

Glass Drill

OTHER NAME: Spear

point drilt

SIZE: } to 4in.

MATERIAL: Shank: toughened
steel; Tip: tungsten carbide
USE: To driil holes in glass,
mirror and porcelain

The glass drill can be used ina
hand or power drill setata slow
speed. Lay the glass on a flat
surface, build a wall of putty
or plasticine around the in-
tended hole and fill with tur-
pentine, kerosene or water to
cool the drill. Place the drill bit
in position before applying
power; a variable speed power
drill is ideal for this operation.
As soon as the drill point exits
from the underside of the glass,
reverse the workpiece and drill
from the other side.

STANDARD PERCUSSION

MASONRY DRILL DRILL




Depth Gauge

OTHER NAME: Bit gauge
SIZE: Various
MATERIAL: Various
USE: To regulate accurately the
depth of a hole being drilled

SECONDARY HANDLE

ADJUSTABLE ROD

The depth gauge for a power
drili 18 an adjustable rod

attached to the body of the drill
itself or to a secondary handle.

Using the gauge

Set the rod the required hole
depth behind the drill tip and
lock in place. When the rod
comes inlo contact with the
surface remove the drill.

i gauges fit
rist or masonry driils.
SELF-ADHESIVE TAPE

Improvising a gauge

The simplest method of marking
a bit for the required depth is to
wrap a piece of self-adhesive,
masking or insulating tape
cround it as your guide.

Power Drill Extension

SIZE: §2 and 18in.
MATERIAL: Stee)

USE: To extend the rcach

of power bore bits o

oo

The socket of the extension
takes the shank of whatever
power bore bit you are using,
and is secured with a set screw.
The other end of the extension
firs into the dritl chuck.

Flexible Drive

OTHER NAME: Flex shaft
S1ZE: 30 w 52in.
MATERIAL: Various
USE: To provide a
Rexible and portable
power source

FLEXIBLE
DRIVE
CABLE

Small attachments such as ro-
tary files and rasps, polishers
and wire brushes are more eas-
ily controlled in one hand if
they are fitted into a flexible
drive. Power is transmitted
from an electric drill through a
spiral steel cable to a portable
chuck. The cable is protected
by a flexible steel casing,

The flexible drive also pro-
vides power in a restricred
space which may be inac-
cessible to a power drill.

Right Angle Drive

MATERIAL: Various

USE: To provide torque to a dritl
bit, which is used at right angles
to the power source

The right angle drive also re-
duces or increases the speed of
the drill depending on which
end of the accessory is attached
1o the tool, Remove the chuck
from the drill, fit the right

angle drive, and then fit the G

chuck o the other end of it.

FLEXIBLE CASING
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Drill Press

OTHER NAMES: Bench dr:i.
piilar driil

SIZE: Drillisg capactty i mdd
sreel: din. gine: Deprl of thradt o
1o 1thin,

MATERIAL: Vanous
ACCESSORIES: Dol bits.
rotary tasps
ATTACHMENTS: Morusing
attachment, sanding drum.
rouring atachment.

buffing wheels

USE: To drill holes m

various meials

A drill press is more accurate
than a hand drill or a2 pormable
efectric drill. A simple attach-
ment will comvert an electric
Jrif into a dnill press. but spe-
cial purpose drili presses are
sturdivr. moere powerful ma-
chines, Bench-standing  drifl
presses have @ heavy cast base
10 support the column which
holds the drill head irself. The
base, which can be used as a
worktable, is bolied to vour
workbench. Above the base is
another worktable which is
ciamped 1o the columea. This
tabie can be raised and low-
ered, pivoted sideways, and in
some cases, angled. The base
surface is accurately machined
flat and has bolt holes for fixing
workpieces or special vises to
the table.

The drilling head inrcor-
porates a rear-mounted motor
which drives the spindie
through o series of putley
wheels and a drive belt. On top
of the motor is a cone pulley,
connected by a *V” beh w
another, inverted cone pulley
on the drave spindie. This sys-
tem provides various speeds at
the chuck. Some models -
corporate gear wheels to pro-
vide speed changes instead of
the pulley and belt system.

The chuck is Arted 1o the
other end of the spindle. Any
drill bits suitable for the port-
able electric drill will fit the
drill press.

The whole mechanism of the
drill press is protecred by
pressed metal covers.

6 DRILLS

DRIVE PULLEY
COVER

COVER LOCKS
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MUOTOR GAUGE

RETURN

SPRING
FEEiY

LOCK

SAFEYY COLLAR

CHUCK

Jfewe CHUCK
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RETURN SPRING

PORTABLE
DRILL

DEPTH GAUGE




Operating the controls
Sciect the speed by moving the
drive belt. The tep position
provides the fastest speed, the
tow position the slowest, Putl
up or down of one side of the
belr while turnmg the puilevs
by hand to miove the belt o the
required position, To slecken
the belt, move from the farge
puliey to the soall. Aetal and
ather hard materials need slow
speeds, while a fast speed will
be required for a clean finish on
lumber but check with the
manufacturer’'s  instruciions
for precise inforrnation.

Insert the doll bt into the
chuck and tighten the jaws
with 3 chuck key. The work
should be fust below the point
i the driff bt Adjust the
worktiable by slackening the
vhang ever apd moving the
ruble by hand, Lnmg up the
center hoje with the dnill bat
Teghten the clamp to secure
the table. H vou do not ne=d
the tzble swing it 10 one side.
Eower the spindie and lock it in
the destred position with the
feed Inck.

The depth of the hole is
limited by the depth gauge.
Align the tip of the drill with a
marked line on the ouiside of
the work and run one nut on
the gauge down 1o meer the
stop. tJse the second put as a
lock nut agamst the first.

Lowering the spindie

Pull on the feed adjustment
lever, which 1s spring-foaded 1o
refurit 1o Ihre vest postrion.

Holding the work

Heold the work securely. If the
bit catches in the work, it will
spin it. Be parricularly careful
when drilling metal, which has
a greater tendency to catch.
Abwayvs clump it cither in a
meachine vise or to the work-
rable. Long peces of wood can
e held against the column.
U'se a fence for shorter pieces,
or clamp them to the table.

Using = fence

For shorter swoed pieces. clainp
& guide ro the rable. 1f several
frades ure 1o be Jrilled m a line.
a fence is better than clamiping
Jd5 the work can then be

easthy moved along.

Helding round stock

“8* blocks will safely hold
bipe or round stock.

Dirilling through the work
Clamp a sheet of plywood be-
rween it and the table to pre-
vent the bit breaking out the
underside of the work as it
emerges. Alternatively, as soon
as the drill point exits, turn the
work over and drill from the
other side.

Mortising attachment

A mortising attachment can he
belted just above the chuck. A
square hollow chisel fies into
the attachment, and a mortise
bt passes up the center of the
chisel into the chuck. With the
motor running, work the ma-
chume as for normal drilling. As
the bit removes the waste, the
chisel simultaneously squares
off the hole. A fence is usuvally
provided o hold the work.

Cutting a mortise

Operate the machine as you
swould for normal drilling,
moving the work along bettween
ciils to complete the mortise.

Other attachments

The drill press can take a rou-
ter attachment (see page 153)
for the range of router cutters)
but many drill presses do not
run fast enough for clean rou-
ter work.

A drum sander has a shaft
which fits in the chuck. Bolr a
3in. thick plywood sheet to the
table with a hole cut in the
center so the drum can be po-
sitioned below the surface.

A buffing wheel will also fit
the chuck of the drill press.

Safety factors

Insure that the chuck key has
been removed before switching
on the machine. Disconnect
the power supply before mak-
ing any adjustments. Secure
the work before drilling. Do
not feed the drill too quickly.
Where possible, fit a trans-
parent chuck guard.
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Lathe

SIZE: Maximum distance betuween
ceniers: 20 to 40mn.; Frowr center 1o
ted: 3 to 12in.

MATERIAL: Varicus
ACCESSORIES: Wood turning
oois

USE: To make surned wooden
obiects

The lathe is used to *“turn™
wood into round sectioned oh-
jects such as chair legs, bowls,
door knobs and so forth. The
work is revolved at high speeds
against the cutting edges of
various wood turning $00ls or
chisels. The basic function of
all lathes is the same, although
various models difier m speed
and size.

if vou doa't do enough turn-
ing work to justify the expense
of a lathe, convert an electric
Jdnilt into a smajl bench lathe
with 2 special attachment.

How the Iathe works

Work being rurned “berween
centers” is held between the
head stock and tail stock. Both
stacks are located on the lathe
bed which aligns the centers.
T'he head stock, ixed at the feft
hand end of the bed, houses the
motor which drives the spin-
die. The spindie is threaded to
take a chuck, face plate, or a

MOTOR ACCESS /£
DOOR g
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driving center spur which
grips and turns the work. A
face plate is fitted o the head
stock spindle to wurn bowls,
rravs and so on. For larger face
plate work, the plaie can be
ficted on the other end of the
spindle on some lathes.

The other end of the work is
keld by the tail stock which is
free to move on the bed 10
accommodate work of various
lengihs. The tail stock has an
adjustable spindle with a cone
shaped center point.

A rool rest is mounted on the
bed at a convenient position
along the work.

SPINDLE
ADVANCE

W TeTY
L ] ) R B

TAIL

SPINDLE LOCK

BACK CENTER

TOOL REST
DRIVING
CENTER

TAIL
STOCK
LOCK

TOOL REST
LOCK

LATHE BED

SWITCH

HEAD STOCK/MOTOR HOUSING




Turning berween centers

Prepare the wood for turning
by first cutting to length. Re-
member to allow an extra $in.
at each end of the workpiece to
take the drive and taif stock
centers. Mark the center on
cach end by drawing diagonal
lines. Take the point where the
diagonals cross as your center.

Preparing square stock
Use @ compass to draw a arcle
on the end grain 10 maich the
nraximunt diameter of the
cwarkpiece. Plane off the four
coraiers down to this line 1o
make an octagon.

To mark the center on round
stock, use a center finding
gauge {see page 16).

Position the driving center
in one end of the work and
drive the “tecth’ into the end

.f\ ‘l‘l‘!‘"f“b
grain with 2

£, ",
2 505 INEace.

Setting up the work
Remove the center and set tt up
in the drive spindle. Locate the
work on the drive center and
shide the tail stock ro within
1in. of the other end of the
work. Lock it on the bed, and
turn the tail stock feed ro locate
the center point in the center of
the work.

Check that the work revolves
freely without being slack be-
tween the centers, and tighten
the clamp on the tail stock.
Grease the il stock center
lightly to decrease friction.

Set up the tool rest iin. from
the work and #in. below the
center line and lock it in po-
sition. Revolve the work by
hand to insure that it will not
hit the tool rest.

Special cuts

Use shaped grooves, beads and
coves, singly or grouped tog-
ether, to make decorative ef-
fects. Files and rasps can be
used as well as normal tools.

Sgusare cut-out

Chisel rwa 17" cuts on the
waste stde of the line to the
depth of the cur. Remove the
teaste betwoeen the cuts with a
gouge. Finish with a chisel.

Hollow
Use a gouge. Starting at the
cenler, seying it in an arc in
both directions, snaking deeper
and wider cuts as you progress.

Bead
Make “V™ cuts at each end.
Round off the bead with a
chisel, pruoting it on the rest.

Checking the shape

Use a profile gauge or
cardboard template to check a
turned shape as it progresses
especially on repeating
patterns. Check the diamerer
periodically with calipers.

Wood turning tools

For information and tech-
niques for using turning
gouges, chisels and parting
tools, see pages 124128,

Sanding and finishing
Remove the rool rest and
increase the speed of the lathe.
Hold a strip of abrasive paper
against the back of the work
while it is spinning. Polish the
work by running a cloth
dampened with the finish along
the work while it is spinning.

Face plate turning

Mark the center of the work
with diagonals and draw a cir-
cle to indicate the diameter of
the face plate. Screw the plate
to the work, centered on the
circle, with short, heavy
screws. Check that the screws
will not hit the chisel during
the turning operation.

If the screw holes would be
visible on the finished work,
glue a wooden plate to the
underside of the workpiece to
take the screws, sandwiching a
layer of thick paper berween.
The two pieces of wood can
eventually be split apart along
the paper line.

Cur off the corners of the
workpiece to reduce the waste
before attaching the plate to
the drive spindle on the lathe.

Set the tool rest parallel to
the axis of the work and shape
the outside profile using a tem-
plate to check the shape. Finish
with sand paper. Set the rest
parallel with the face of the
work and hollow out the inside
with a gouge working from the
edge inward. Smooth the sur-
face with a round nosed chisel
before finally sanding.

Safety precautions
Keep the tools sharp for
better, safer work.
Stand to one side of the lathe
when turning on the machine.
Never make adjustmeats to
the lathe while it is running.
Avoid loose clothing and
neckties. Tie back long hair.
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Screwdrivers

The first screwdrivers appeared about the
middle of the seventeenth century. In
English, French and Durtch they were and
are called ““‘turnscrews’” or the equivalent.
In most other European languages they
are known as ‘‘screw-pullers’ or
“unscrewers”’. The first use of the word
“screwdrivei’” occurs 1o an order 0y a
Philadelphia merchant to a London dealer
in 1760 to supply “Curttoes (hunting
knives) ... with screwdrivers™. This
American term has now superseded the
old English form “turnscrew’.

Types of handle

Traditional screwdriver hand-
les swell our, forming a bulb-
ous end, which fills the hand to
provide a better grip and en-
able the user to provide more
torgue at the driving end. They
arc made in plastic or hard-
wood. The wooden variety is
strengrthened with a meral fer-
ruie where the blade enters the
handle, whereas plastic hand-
les are molded around the
blade to provide a much
stronger fixing.

Straight fluted handles are
also made in plastic or hard-
wood. The fluring is pre-
sumably intended 1o provide
even more grip, but in fact the
smooth bulbous surface pro-
vides a greater area of surface
contact between hand and tool.
A slip-on rubber grip is avail-
able, which increases the size of
the fluted handle.

There is also a very strong
screwdriver with a one-piece
blade and handle, formed by
riveting hardwood grips to
each side of the blade, which
runs the length of the tool.

TRADITIONAL WOODEN
HANDLE

FLUTED
PLASTIC
HANDLE

MOLDED
PLASTIC —
HANDLE /

SLIP-ON
RUBBER GRIP

ONE PIECE BLADE AND
HANDLE WITH HARDWOGD
GRIPS

SCREWDRIVERS

Types of screwdriver tip

CABINET TIP’, FLARED
TIP

The most common screw-
driver has the familiar flat tip
designed to drive a slotted head
screw. The end of a round or
square sectioned blade is
flared out and tapered by
grinding down on both sides.
The tip is ground square and is
often narrowed by grinding
back the points of the flared tip.

PARALLEL TIP

This 1s used on the same type
of screw as a cabinet tip, but
the end does not flare cut The
round sectioned blade is ta-
pered and ground square at the
tip. The blade of a screwdriver
with this type of tip can turn a
screw at the botwom of a hole or
in other restricted spaces, and
is commenly used 1in electrical
or clectronic work,

PHILLIPS HEAD

This s a cross head tip formed
by grinding four flutes in the
end of a pointed blade 10 in-
crease the grip between the too]
and the screw.

POZIMRIV HEAD

This tip is similar to a Phillips
head, but designed to fit into an
additional square hole in the
center of the crossed slots on
the screw head.

KEED AND PRINCE
Another cross head tip similar
to Phillips and Pozidriv, but
the flutes are ground square
and the tip comes to a sharp
point,

OTHER TYPES OF

HEAD

Several other rypes of screw-
driver tips have been designed
to provide a more positive lo-
cation in the screw head. Some
examples are the CLUTCH
HEAD, ROBERTSON and
TORX.




FLARED TIP
GROUND ON EDGES

D ==

FLARED TIF ON
SQUARE BLADE

PARALLEL TipP

i
PHILLIPS

CLUTCH HEAD

ROBERTSON

Care of screwdrivers
Choose a screwdriver which is
corcectly ground and the right
size to fit snugly in the screw
head. A rounded, chipped or
undersized tip will slip and
damage either the screw slotor
the work itself. Similarly avoid
using a tip that is too large and
projects from cither side of 2
countersunk screw. tThis will
damage the work as the screw is
driven home.

Use the correct cross head
driver to fit the screw. Using a
straight tip or another make of
cross head can damage the
screw, and once a cross head
screw has been damaged it is
very difficult to remove.

Removing a seized screw
To do this you may nezd a
large poeerful screwdriver. If
the blade is o large to fit the
screw head, grind the corners

until the blade fits the slot.

Repairing a straight
edged screwdriver

Grind the side of the tip on an
otlstone, keeping the blade

at the corvect angle.

I

Make suve thar driver tips fir
properly into screw heads, as
showwn above.

A tip thar is 100 large ( above
lefr ) will damage surrounding
worky a 1p rthat is oo small
will not grip the screw
correctly.

Alternative grinding
method

You can regrind a straight
tpped screwdriver on an emery
wheel, although this is not
recommended by every
manifacturer,
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Cabinet Screwdriver

S1ZE: Blade: 3 to 10in.
MATERIAL: Blade: steel;
Handle - beech, boxwoad

USE: To drive wood screws and
slotted machine screws TRADITIONAL

BILADE

The cabinet screwdriver is the
woodworker’s traditional driv-
er. The hardwood handle is
oval in section, swelling out to
fit the palm of the hand. The
cylindrical blade flatiens where
it enters the ferrule, whereas
the blade of the present day
counterpart  often  exiends
throughout the handle. The
flared tip of the blade is some-
times ground back into a taper.

MODERN

London Pattern

S1ZE: Rlade: 6 10 12in.
MATERTVALS: Blade: steel;
Heandle: bealh

USE: To drive wood screws and
slotted machine screws

The London pattern is a large
screwdriver, characterized by
irs flat waisted blade and
beechwood handle with flats on
two sides. These flats were pro-
bably designed to fit the palm
of the hand, and also to prevent
the driver rolling off the bench.
London patiern screwdrivers
are not common in the averape
workshop today. They are ner-
mally reserved for the oc-
castonal job where consider-
able torque is required, which
can only be supplied by a big
screwdriver.

FLATS ON HANDLE

Electrician’s
Screwdriver

SIZE: Blade: 3 10 10in.
MATERIAL.: Blade: steel;
Haxdle: plastic

USE: To drive machine screws in
electrical work

The electrician’s screwdriver
has a long thin cylindiical
blade with a parallel ground
tip. The plastic handle in-
sulates the user, Some drivers
are further insulated by a plas-
tic tube running down the
length of the blade.

INSULATION ON BLADE
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Spiral Ratchet
Screwdriver

O THER NAMES: “Yankee”
ratchert screwdriver, pump
screwdriver

S1ZE: Extended blade lenpth
with bit; 98 to 28in.
MATERIAL: Various
ACCESSORIES: Standard buts,
cross head bits, chuck adaptors,
countersink birs

L'SE: To drive screws
auromartically

This root drives screws by
pressure. The spiral grooves
along the length of the screw-
driver blade produce a rurning
farce ar the tip when pressure is
applted w0 the handle. The
spring-loeaded handle rerurns
when pressure 15 released. The
gction is consequently much
faster than that of a standard
serawdriver which rebies on the
ewiseing action of the human
armm, so the spiral screwdriver
is very useful when a lot of
turnings are involved in a job.

Clockwise or counter-
clocksvise action can be selec-
t=d bv means of a thumb slide
| on the ferrule or the mechan-
- ism can be tocked to convert the
driver to a standard screwdriver
action. A knurled ring at the
end of the ferrule will lock the
blade in the fully extended or
retracted positions, where it
will act like a standard ratchet
driver.

A pilot hole is essential for
the most efficient action, al-
though screws can be driven
unpiloted into softwood where
the finish is unimportant.

SPIRAL GROOVES

CHLECK

BIT

s e T e e e

HANDLE

Fitting a bhit

The standard bit fras a norch in
the shank which engages in the
chuck to hold it in place. With
the blade locked, pull back the
kruried chuck, imsert the bit
and release the chuck.

i a1 LR

DRILL POINT

Bit types

A variery of biis s
available te fir the chuck
of the drizer, including
drill points. &

THUMB SLIDE

LOCK RING

Using the driver
Take advantage of the spiral
ratchet’s fast action when
working on complex firtings like
a door lock.

SCREWDRIVERS 223




Voltage Tester

OTHER NAMES: Spark
detecting screwdriver, mains tester
S1ZE: Various

MATERIAL: Various

USE: To test for the presence of
an efectrical current

i

BLADE

INSULATION

TERMINAL

The wveltage tester is an
electrician’s screwdriver with
an insulated blade and handle.
By keeping a finger on the
metal terminal at the end of the
handle and placing the tipon a
live terminal, a circuit is com-
pleted and a neon bulb in the
handie lights up if elecrrical
power is present.
21

Testing voitage

Touch a live termunal with the
tester’s p. A resister in the
handle prevents shocks.

224 SCREWDRIVERS

-

Stubby Screwdriver

SIZE: Blade:; § and 1in.
MATERIAL: Blade: steel;
Handle : hardwood, plastic
USE: To drive screws in
restricted space

The stubby screwdriver has a
short blade for use in confined
spaces. kts main feature is the
enlarged handle which pro-
vides enough grip to produce
efficient torque. A stubby
screwdriver can be fitted with a
rommy bar in the handle for
increased torque. Stubbys are
manufactured with all the va-
rious types of tips.

Ratchet Screwdriver

SIZE: Blade: 3 o 8in.
MATERIAL: Blade: steel;
Handle: hardwood

USE: To drive screws withour
aliering the grip

The ratcher enclosed in the
ferrule of this screwdriver al-
lows the user to drive a screw
without changing his grip. A
thumb slide adjuses the action
to drive clockwise or anti-
clockwise as well as to remain
fixed in either direction. The
smaller sizes are fitted with a
knurled ring which can be
turned, using forefinger and
thumb, to drive the blade when
starting screws.

TOMMY BAR

KNURLED RING




Offset Screwdriver

OTHER NAMES: Round the
corner screwdriver, cranked
screwdriver

SIZE: Blade: 3 to 6in.
MATERIAL: Steel

USE: To drive screws
inaccessible to a standard
screwdriver

The offset driver is used where
there is insufficient room to use
a conventional screwdriver. It
is also good for applying extra
torque to a stubborn screw.

The driver is simply a steel
bar, either hexagonral or round
in section, with the ends bent at
right angles and ground te
form a screwdriver tip. It is
double ended and can be used

for cross head or slotted head eashe,

screws. In the latter case one
tip is in line with the bar while
the other is at right angles to it.
Combination cross head and
slotted head drivers are also

manufactured.
i

Offset Ratchet

Screwdriver

SIZE: Blade: 3% to 43in.
MATERIAL: Steel
USE: To drive screws in a
confined space

The offset ratchet screwdriver
performs the same function as
the standard offset driver with
the advantage of a michet
mechanism that allows the
screw w0 be driven without
haviag to remove the tip from
the screw head. Clockwise or
counter clockwise action can
be selected by moving a lever in
the stock of the tool. The dr:-
vers have two sizes of tip of
¢ither the conventional slotted
head or the cross head variety;
alternatively, there may be one
of each head.

CROSS HEAD TIP

'8! SELECTION
4| LEVER

Jeweler’s
Screwdriver

OTHER NAME: Instrument
maker’s screwdriver

SIZE: Lengih: 4%in.; Blade ewidih:
0.025 10 0.1in.

MATERIAL: Blade: steel;

Body: various

USE: To drive very small screws

REVOLVING HEAD

The jeweler’s screwdriver is
used by waichmakers, op-

ticians, model makers, or any
other kind of fine instrument
maker. They are either made in
sets with fixed blades or as one
holder with a selection of inter-
changeable blades.

Using the driver
The driver is held vertically
between fingers and thumb with
the index finger resting on the
revolving head. With the tip
locared i the screw the body is
revolved while pressure is
applied by the index finger.
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Screwdriver Bit
Holder

SIZE: Blade: 33in.

MATERIAL: Shaft: steel;

Handle: wood, plastic

USE: To hold arnd drive
interchangeable tips P e

HANDLE

SHAFT

The bit holder is a screwdriver
type handle fitted with a

hollow ended shaft into which CROSS HEAD TIP
various screwdriver tips can be

inserted.

STRAIGHT TIP

Power Screwdriver STRAIGHT
Bit BIT

SIZE: Various CROSSHEAD

MATERIAL.: Steel BIT

USE: To drive screws with 2

variable speed electric drill MAGNETIC
BIT HOLDER

Power screwdriver bits have
bexagonal shafis ro fit in the
chuck of an electric drill and
tips suitable for slotted head
and cross head screws. A mag-
netic bit holder is available for
any short hexagonal sectioned
tip=. (For screwdriver bits to fit
hand brace see¢ page 207).

Impact Driver

SI1ZE:; 54in.

MATERIAL: Stee!
ACCESSORIES: Screwdriver
bits, socket set

USE: To free tight screws or nuts

The impact driver is used to

free screws or nuts which have SQUARE DRIVE

seized. The sguare drive fits

socket heads and, with an

adaptor, drives replaceable bits

for both slotted and cross head

My ADAPTOR TO
With the tool in position on

the nut or in the sgroew head, TAKE BITS

strike the end with a harmmer.

Inside the handle is a me-

chanism which converts the

blow into torque to break free a

tight fitting., By twistng the

handle, clockwise or counter-

clockwise movement ¢an be : Alternative replaceable

selected. screwdriver bits
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Sanding; Bleck

1
SIZE: Varios s
MATERIAL J Biock: cork,
plastic, rubby 7, softwoad;
Covering: ab: |isive paper
USE: To fin ' h flat surfaces

Abrasive p:ipers used on their
own will ofi 'n produce uneven
sanding anc jare likely to follow
any undulaions in the work-
piece. Pape:| wrapped around a
sanding blo 1k will keep a wider
area of ablasive flat om the
workpiece. ;

A quarte tof a standard sheet
of abrasive “paper is ideal for
wrapping round a sanding
block. Tea, the peper rather
than cuttin’; it with a knife or
pair of scis!iors.

The simj Hest block is merely
G TCCtangy !ar ptece of cork,
rubber or - seftwood. Other,
more soph sticated blocks are
molded to it the palm of the
hand aud -ake strips or even
rolls of pag i»+ ready cut to size.

Sand we hd in the direction
of the grai 1. Scratches across
the grain, * 7hich may not even
show whe ;. the wood is un-
finished, w il be exaggerated by
the applic ition of varmish or
polyureths .te paint.

Clogged jibrasive will not cut
efficiently. . Remove the paper
from the b !~ck and tap it Airmly
on the be: :zh to remove dust.
Wash cloj/ged material from
wet and dx 7 paper.

Shop bou ‘zht biocks
These are aped to the hand
and suppli.;d with abrasive
paper cut 1} size.

¢
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WRAPAROUND
ABRASIVE PAPER

CORK, RUBBER OR
WOOD BLOCK

Tearing abrasive paper
Fold the sheet in half over the
edge of a bench. Hold one half
firmly on the bench and pull
dowwn the edge 1o tear off the
other half.

Sanding edges
Keep the block flat on the work
so that it will not round off the
edge where 11 overshoots.




Belt Sander

SIZE: Beir: 3 and 4in.; Capacity:
1.150 to 1,600 surface ft.

per minute

MATERIALS: Various
ACCESSORIES: Abrasive belrs,
dust collecting bag
USE: To sand wood and
metal quickly

HANDLE

SANDING BELT

The belt sander is a powerful
machine which will remove a
considerable amount of ma-
terial, especially if a coarse ab-
rasive paper is fitted. It can be
used to finish lumber or metal
and will also remove old paint
or varnish.

‘The abrasive belt is a con-
tinuous band which s driven
over two rollers to produce 2
non-stop sanding action. The
rear roller is powered, while
the front rotler is adiustable for
tension and tracking of the
belt. A pad, known as the “pla-
teri”, is mounted between the
rollers and holds the belt 1at on
the work. If possible, choose a
sander which is already fitted
with an exztractor and dust col-
lecting bag.

DUST BAG

Using a belt sander
Hold the machine in both
hands and switch on before
applying the belt to the work.
Gently lower the sander on to
the work. Once in contact keep
it moving to avoid it scarring
one area. Pressure is not nor-
mally necessary, but this de-
pends on how much material
you wish to remove and how
quickly you want to do it.
Move the machine in a series
of forward and backward
strokes gradually traversing
the workpiece, overlapping sec-
tion by section. Lift the tool off
the work before switching off.
Sand wood with the grain to
produce the best finish. Sand at
an angle to the grain to retnove
material quickly or to level a
surface. Re-sand parallel to the
grain and with a finer grade of
abrasive t0 remove the cross
grain scratches.

TRACKING
CONTROL KNOB

SWITCH
LOCK
BUTTON

TRIGGER
SWITCH

Sanding edges

Keep the machine flat when
overrunning the edge of the
work to avoid rounding off.
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Changing a belt
Before firting the belt, discon-
nect the machine from the elec-
trical supply. To slacken a belr,
reduce the distance between
the rollers by operating a lever
or by resting the tool on its
front rolier and applying pres-
gsure. This pushes the roller
back against a spring and iocks
it in the retracted position.
Following the feed direction
arrow printed on the inside of
the belt, align the belt and
release the front roller to take
up :he tension.

Taking up tension
To tension a new belt, release
the lever on the front roller.

Tracking

The tracking of the belt can be
adjusted on all machines. If the
belt is not running true or
parallel with the body of the
machine, it may move sideways,
damaging its edge. It may even
runt off the machine. Adjust the
angle of the front roller if nec-~
essary, by swirching the ma-
chine on and off momentarily
between adjustments. Make fi-
nal adjustments with the ma-
chine running,

Once the new belr is fitted
adjust it with the tracking
adjustment knob on the side of
the machine.
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Disk Sander

S1ZE: Diameter: 4 1o 9in.
MATERIAL.: Rubber,
aluminum, zinc

USE: To sand wood, metal
and plastics

RUBBER BACK[NG ..............
PAD _

ABRASIVE
DISK

There are several models of
disk sander, but they all oper-
ate in the same way. A round
disk is applied to a pad which is
driven in a circular motion.
This produces cross grain
scratches, so disk sanders are
only suitable for reducing the
surface or cleaning off old fin-
ishes. The simplest form of
disk sander is fitted to a power
drill. One pad is made of rub-
ber, and has e¢ither a plain
shank projecting from the cen-
ter, which fits into the driil
chuck, or a threaded shaft
which screws directly into the
drill spindle.

Solid meral disks, faced with
rubber, have a shank fitted to
the center with a ball joint.
This enables the disk to remain
flat on the work even when the
drill ig held at an angle. The
rubber disk, on the other hand,
relies on flexing to perform
efficiently. Used this way the
disk is more stable and con-
sequently less likely to leave
swirl marks. When using the
sander keep all disks moving
and apply light pressure only.

]

THREADED SHAFT

J

Fir the abrasive disk to the
rubber pad with a screw and a
shaped washer.

Using a rubber disk

Angle the drill, flexing the top
section of the rubber disk.




Abrasive disks

Abrasive disks are either made
from abrasive material bonded
to a paper backing or from
pressed metal with tungsten
carbide grains bonded to the
surface. They are fitted o the
backing disk with a screw
thread and shaped washer
which screw into the center of
‘the backing pad. Both washer
and screw head are recessed
below the working surface.

ABRASIVE
PAPER DISK

PRESSED
METAL DISK

Offset sander grinder
Offset sander grinders are fir-
ted with 7 and 9in. abrasive
disks. These are industrial ma-
chines which may be worth
renting for heavy duty work.

Offset sander grinder

Bench mounted sanders
These can be very useful for
shaping work. A small scale
unit can be ser up using a
portable elecrric drill in a hori-
zontal drill stand fitted with a
worktable and flat metal disk.

Gluing on disks
Hold a stick of adhesive on the
surface of the metal disk while
the machine is running. When
the adhesive has melted and the
disk surface is coated evenly,
disconnect the machine and
press a paperbacked abrasive
disk centrally onto the backing
plate of the disk.

Check that the sanding table is
square to the face of the disk
with a try square before use. A
miter gauge runs in a groove
across the table which can be set
to trim ends square or at an
angle. Hold the work against
the downside of the disk to keep
it on the table. Keep it moving
te avotd uneven wear on the
disk. Too »much pressure is
likely to burn the work.

Foam Drum
Sander

S1ZE: Dianteter. 5in.; Width: 2in.,
MATERIAL: Arbor: steel; Drian:
particle foam

ACCESSORIES: Abrasive belr
USE: To sand flat and curved
surfaces

ABRASIVE BELT

ARBOR

FOAM DRUM

The drum is fitted with a steel
arbor or shafi, which fits into
the chuck of an electric drill. A
continuous belt of abrasive ma-
terial is slipped onto the re-
gilient foam drum, which can
shape itself to accommodate
the contours of the workpiece.

Using ihe drum

Use the foam drum sander 1o
Jfinish concave and convex
shapes conveniently, as well as
standard flat surfaces.
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Finishing Sander

OTHER NAMES: Orbital
sander, pad sander

SIZE: 4 = 4in., 43 x 1lin.; 4,000
to 14,000 orbits per minute
MATERIAL: Various
ACCESSORIES: Abrasive sirips
USE: To sand a surface finally

TRIGGER

_____________ MOTOR
HOUSING

POWER DRILL
RETAINING
CLIP

RUBBER PAD

Einishing sander as a power
drill attachment

ABRASIVE
PAPER
E The finishing sanderachievesa
fine smooth surfaceonwood by .
a series of tiny, high speed, l\{s:\ng tlh{!e a:?ffr

4 - 1
orbital cuts. Some machines !

can be switched toan *“in-line”  Fitting abrasive naper
movement for the final finish.
A wide variety of sanders exist
for one and two handed use as
well as an attachment for an
electric drill,

The finishing sander takes
ready cut abrasive paper strips,
which are strerched across a
pad which holds them flat on
the work. When using the san-
der work in bands parailei to
the grain with the machine
held at a slight angle to the
direction in which it is moving.

-ji-'.

TR

R
1NN B
VY et
| AT S & |

Finally finish with the machine Work parallel to the grain
held paraliel to the grain and if holding the machine at a slight
possible, switched to in-line .4rzach one end of the strip angle to the direction of its
movement, while constantly under a spring clip or toothed travel, As vou cover the work
moving the machine up and roller. Straich the paper and fitr  area, slightly overiap each
down the workpiece. the other end the same way. sanded band as you go.
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Floor Sander

S1ZE: Drum diameter: 8 and
12in.; Disk diamerer: 8in. SWITCH
MATERIAL: Various
ACCESSQRIES: Abrasive
paper, dust collecting bag

USE: To sand wooden floors for
refinishing

DUST BAG

DISK
SANDER

SWITCH

HANDLES
DUST PIPE

SANDING

CASTORS

DISK RETAINING
POWER SCREW
CABLE
MOTOR HOUSING
HANDLE ADJUSTER =™

DRUM
SANDEHR.

e

Two types of sanding machine
are available from rental com-
panijes. The larger drum sander |
is used for the main floor area -
while a smaller disk sander will DUST BAG
clean up the edges against the
baseboard or areas such as hali- i
ways and landings, which are SANDING
too small for the big machine. DRUM
There are even types which wilt
fit beneath radiators.

Both machines produce a
considerable amount of dust.
Even though they are designed
to suck the dust directly into
collecting bags, it is advisable
to wear a face mask and if
B! nossihle, seal off gaps leading
to other areas of the house.
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Fitting new paper to

drum sanders

Floor sanders are supplied
with abrasive paper in coarse,
medium and fne grades. The
coarse paper is used to level the
surface; medium and fine are
for finishing.

L. Disconuect the machine from
the elecivical supply. Lav the
sander on s back and push
back the guard. Remouve the
worn paper by lsosening a
clanip with the tools provided
by tie renting firm. ( The drum
itself may be sphit lengthase
on some models.

2. Insert one end of the new
paper ynder the clomp wrap it
around the rubber roller and

mnsert the other end.

3. Make sure paper is tightly
wrapped around roller and
tighten clamp. Replace guard.
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N

Fitting new paper to disk
sanders

Coarse, medium und fine ab-
rasive paper is also supplied for
disk sanders. Disconnect the
machine from the electricity
supply before fitting new disks
or paper. Turn the machine
upside down to fit new disks.

L. Undo the retaining clamp by
turning it counter clockivise m
the middle of the disk.

2. Remove the old disk and
throw it away. Fit a new one of
the appropriate coarseness and
tighten the clamp once more.
Turn the sander upright.




Preparing the surface for
sanding
Remove all carpet tacks, edp-
ing strips or adhesive tape from
the surface. Sink all nai! heads.
If the gaps between the floor-
boards are very large, consider
fifting them and closing them
up before sanding.

Sweep the floor o remoave
toose material which mighe da-
mage the machinc’s roller.

| Sink ail nail heads below: the
| surface of the boards with a
kammer and nail ser.

Filling wide gaps

Make a steel scraping tool,
tapered 1o rake out the gaps
bettveen the floorboards. Either
fill ehe gaps ewith papier maché
and sand it flush when it is dry,
or tap in sutiably tapered strips
of softweood and plane them
Fush when i place.

Using the machines
Never switch on the drum san-
der while it is resting on the
flooe. Tt will either move off on
its own or sand a deep mark in
the floor. Tilt the machine
backward o litt the roller off
the floor, switch on the ma-
chine and gradually lower 1.

At the end of the run, tilt the
machine once more, turn it
around, and sand the section
parallel with and overlapping
the previously sanded area.

if the boards are already flat
and only require cleaning, you
need only sand the floor parai-
let with the boards.

1. Lower the sander. As ir
comes into contace with the
surface, start to move the
machine across the floor at an
angle 1w the brards.

S
4&

2. When the entire floor has
been covered, sand at an
opposite angle 1o the firse. 1his
swill level any high points
insread of following them.

3. Fit a medinm then a fine
paper to finish sanding the floor
in the direction of the boards.

Finishinp off
The floor sander will not be
able 10 clean the edges of the
tloor near the baseboard or get
meo any small or awkward cor-
ner areas. When you have done
all you can with the big ma-
chine, switch to the smaller
disk sander.

Vacuum the whole area to
remove all loose dust before
applving the chosen finish,

Sanding edges

Drape the cable over your
shaulder to keep it away from
the disks. Grip the handles and
serirch on the machine. Keep it
HOVING 10 prevent over-sanding
in one area. Take it as far into
the edges as the sander housing
will aflow.

Sanding corners

To clean up corners, use a
sanding disk in a power drill

{ see page 230). The flexible
disk should reach most corners,
For even more inaccessible
areas, use a scraper and
sanding block.
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Oil Can HANDLE DELIVERY TUBE

SIZE: Capacity: 3fl. oz to 2pt. THUMB OPERATED
MATERIAL: Tinplate, plastic LEVER
USE: To apply oil to an oilstone
or lubricate moving metal parts

SPOUT

VALVE
CONTROL

Oil cans range from simple
plastic or tinplate containers
whichh pump the oil through
the spout by squeezing the
sides or base of the container,
to cans which incorporate a
thumb-operated pump.

Pumped oil cans are more
suitable for lubricating ma-
chines as they can be used at
various angles and incorporate
long spouts which reach inro
confined spaces.

The bench oil can is com-
menly wsed in the workshop
to apply oil to sharpeming
stones. The spout is closed or
opened by turning the vaive.,

An ol syringe is used to ;
pump large quantities of oil DELIVERY
into reservoirs such as a car  HANDLE -
transmission. The flexible OIL RESERVOIR £ |
plastic spout means the svringe o
can fill through side filler holes. i

OIL
RESERVOIR

FLEXIBLE
DELIVERY
TUBE

Grease Gun NOZZLE FOR

SIZE: Capacity: 1 to 290z. GREASE NIPPLE
MATERIAL: Handle: steel;

Deltvery rube: steel or nylon

USE: To force grease under

pressure into a bearing

Yecu need pressure to force

thick grease into the tightly

fitting parts of a bearing. Smail

grease guns which are designed TRIGGER

to deliver soft grease, are oper-

ated by pumping the body of

the gun. Larger guns, for hea-

vier grease, are operated by

levers or triggers. The grease is

¢ither loaded as pre-packed

cartridges or must be packed

into the container from a can. )
The nozzle of the gun fits on

to a valve known as a grease

nipple, which has a spring-

loaded seal. Wipe the nipple

clean before fitting the nozzle

DELIVERY TUBE

te keep dirt ourt of the bearing. : 9
= § £z
PULL KNOB 3
TO SET =
GREASE — e
GREASE RESERVOIR
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Hydrometer

SIZE: 83 1o 1lin.

MATERIAL: Barrel floar : glass;
Bulb: rubber

USE: To ch: ck the state of
charge of a car bartery

An hydrometer checks the
charge of a battery by measur-
ing the specific gravity of the
elecerolyte in the cells.

NOZZLE

You can check the charge each
month by squeezing the buib on
the hydrometer, inserting the
nozzle in the cell and drawing
off some of the diluted acid
by slowly releasing the bulb.
When the float is clear of the
bottom, read off the state of
charge on the float where it
emerges from the electrolyte.
The lower the charge in the

Circuit Tester

S1ZE: To measure 6, 12, 24
volt systems

MATERIAL: Various

USE: To test the presence of
electricity in an auromobile
wiring system

PROBE

The tester isolates the faulry
section of a circuit. It has a
pointed probe in a plastic
handle, which contains a test
bulb. The other end of the
handle is connected to a croco-
dile clip by a length of cable.
The point on the probe will
pierce the insulation on a cable.

By attaching the clip o a
ground point, the probe makes
contact with the live section of
the circuit and the bulb lights
up if electricity is present.

This iype of iesier can only
be used on low voltage systerns,
and should not be used on a
high voltage system such as
house wiring.

INSULATION

FLOAT

battery, the deeper the float
will sink into the electrolyte.

Some floats indicate full or
half charge. A graduated scale
will indicate a full charge be-
tween 1.250 and 1.350.

Once you have rtaken the
reading, return the electrolyte
to the celland check eachcell in
turn. Wash out the hydrometer
after use.

CROCODILE CLIP
FOR GROUND
CONNECTION
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Rasps and Files

used since the Bronze Age.
Traditionally they were hand
made. A file-making machine

Files are used to smooth metal
and wood, to remove burrs and
local irregularities, to enlarge
and finish holes and slots, to
sharpen cutting tools and, with
a saw set, to set saw teeth.

They are classified by their
cut (how the teeth are arranged
on the blade) and the degree of
coarseness. 1 his is determined
by the number of teeth per inch
and the amount of space be-
tween ths rows of teeth. In
general, the longer the file the
coarser it is.

Some files have one edge un-
cue, This is called the “safe™
edge, and can be rested against
an inside work surface without
damage while the other edge or
edges do the filing.

File handles
Few files have handles. Han-
dles, usually of softwood or
composition, are sold sep-
arately. One handle usually fits
a small range of files.

Never use a file without a
handle, as the tang can be very
dangerous.
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Files originated in Egypt and have been designed by L.eonardo da Vinci, but the

first one was not built until 1750, and
machine file-making was not established

was

Fitting the handle

Insert the tang into the handle
socket. Tap the handle on the
workbench until the tang is
seated. Never use a hammer.
Tap lightly with a mallet if the
handle is difficult to get on. To
remove the handle, pull it from
the file while tapping the fer-
rule gently on the edge of the
workbench.

New files

Break in new files on brass,
bronze or smooth cast iron.
When they have become rough
on that they are ready for heavy
work on hard metals. Never
start a new file on work nar-
rower than the blade. Wood
files need no breaking-in.

The cuts

Files are single cut, double cut
or curved tooth. Single cut files
have parallel rows of teeth cut
at an angle of 60" to 80° to the
edge. Double cut teeth have a
second set of parallel grooves
cut into them, usually ar an
angle of 45°. The cut of the file
determines its use. A single cut
is used for precision work and a
double cut for fast preliminary
clearance.

Use curved tooth files (top) on
soft metal, single cut (center)
for fine work and double cur
{bottom) for roughing.

until a century later.

Maintenance

Clean files frequently and hang
them in racks if you use them
often or wrapped up indi-
vidually if stored for a long
time. Do not use them to pry
things open or to strike objects
as they are very brittle and
break easily.

Coarseness

Whether a file is rough or
smooth depends on the num-
ber of teeth per in. and the
space left between each row of
teeth. There are three gen-
erally accepted degrees of
coarseness: bastard, medium
coarse with 26 teeth per in.;
second cut, medium smooth
with 36 teeth per in.; and
smooth, with 60 teeth per in.
Some makers also provide
rough and dead smooth files.

Cuts and s

Files are available in many
combinations of cut and
coarseness. The most popular
are shown above.




Using a file

Filing is harder than it looks,
and you may need to practice
0N SCTap Or UNiMmporant pieces
before you perfect your skill.
Always clamp the work, how-
ever small, in a vise, preferably
at elbow level. Ser it low in the
vise to prevent vibration and
allow the work ta project
slightly. Clamp large sheets to
the workbench.

Hold the handle of
‘the file in one hand
and the tip of the file with
‘the other. File in o straight

“-Hne across the work, imtroducing

‘the file at 30° to the vise jaws.

Cross filing

‘With large flat areas, avoid a
‘curved surface by constantly
i| .changing the direction of the
9 file, though not the angle of

Never use a file without a
handle. Remember that the file
cuis on the forward stroke only
so apply even pressure as you
push the file across the work,
and lift it on the return stroke.
Hold the file as shown and try
to keep it in a straight line,
Chalk applied to the teeth of
the file helps to keep them clear
of any metal residue.

approach. Check frequently
with a square edge that youare
filing true. It is very easy to
establish a faulry stroke.

e

If the work is becoming curved,
You are starting the stroke 100
early and finishing it oo late.

Filing round stock

When filing round stock, the
ability 1o rock the file s an
advantage, unlike filing flar
work, The file must be

If there is a hollow, you are
starting the stroke too late and
finishing it 100 early.

constantly angied so that all the
teeth come into contact with the
work. This beeps the file even
on the workpiece.

Draw filing

Draw filing puts a smooth fin-
ish on a piece, removing all
cross filing marks. Use a single
cut file, make sure it is clean
and well chalked. Draw the file
across the work toward you.
For a fine finish wrap the blade
in emery cloth. Do not overdo
draw filing as you could unin-
tentionally hollow the surface
of the work. Use a flar file on
flat surfaces and outside curves
and a round or half round file
for inside curves.

Hold the file at right angles o
the work, using rwo hands close
together to prevent snapping.
Light pressure is needed for
light work, heavy far rough
work. You may have o use the
palm of your hand rather than
the fingers to guide the file over
coarse material. Do not use
your body weight for exrra
power. The file unll break.

Deburring

Use a single cut file to remove
burrs. Clamp the work in a
vise, or to the workbench if it is
large. For small areas of Jocal
burring, file across the edge.

o

Filing long burrs

To remove a length of burr or
to chamfer an edge, angle the
Jile and push it along the length
of the edge.
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Cleaning
Files need to be cleaned re-
gularly otherwise they become
““pinned™, or clogged with fil-
ings. Pinned files slip on and
scratch the work and quickly
become ninusable. Clean them
with a file brush or file card.
The file brush has two brushes,
one coarse and one fine, and
incorporates a wire pick to re-
move stubborn bits of filing. A
file card has a coarse brush and
a wire scorer on the back for
extracting individual filings.
When the file 1s clean. chalk
it before vou use it again
Never oil a file or strike it to
remove excess filings.

Using the file brush

Stroke the file brush parallel 1o
the file reeth. Remove obstinate
filings with a nail or ice pick
and soft metal residue with a
block of end grain hardweod.

Chalking the ﬁ]e
After cleaning rhe file, chalk it
before use. This fills up tire gaps
berween the file teeth,
discorraging further pinning.
Make sure thar the gaps are
well packed with chalk.
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Flat File

SIZE: 4 to 18in.
MATERIAL: Steel
USE: To file flat surfaces

The commonest file for all
tvpes of work excepr inside
curves, the flat file tapers in
both width and thickness to-
ward the head. Single cut and
double cut flar files are avail-
able, but the most general type
is the double cut bastard.

Round File

SIZE: 4 ro 20in.
MATERIAL:; Steel

USE: To file round holes or in
curved surfaces

The round file tapers toward
the point and is used to enlarge
or smooth round openings and
to finish concave surfaces.
Small versions of the round file
are sometimes called rat-tail
files. Use the round file on
small circular openings; the
haif round file is best for larger
round areas.

Half Round File

SIZE: 4 to 18in.
MATERIAL.: Steel
USE: All purpose filing

The half round file is the most
useful of all the files, combin-
ing the features of both round
and flat files. One side is round-
ed and one flat, so the tool can
be used on flat, concave and
convex surfaces. 1t also files
both wood and metal. Use it for
work on larger circular areas.




Hand File

SIZE: 4 o 18in.
MATERIAL: Steel
USE: General purpose filing

The hand file is slightly dif-
ferent from other files. It is flat
in cross section but has paraliel
sides right up to the tip, taper-
ing only in thickness. There is
one safe and one “live” edge,
and it is consequently useful
for stepped work, and any gen-
eral jobs where a safe edge is
needed or where both sides of a
corner must not be cut sitnul-
taneously. “Hand® is possibly
a corruption of “handy”.

Pillar File

. SEZE: 3 o 8in.
MATERIAL: Ercci
USE: To file narrow apenings

The pillar file is a slimmer
version of the hand file, with
one safe edge. It is mostly used
for slots and keyways. Narrow
‘pillar files, about half the width
-of the standard variety, are
-used for very small orifices.

quare File

SIZE: 4 1o 20in.
MATERIAL.: Sreel
| USE: To file square holes
or angles

1 The square file is used on rec-
ungular slots, keyways and
splines. Some models have
three sides toothed and the
fourth left “*safe’; in a confined
space the file can rest on its safe
edge without damaging its sur-
roundings, while the other
edges do the work.

Triangular File

OTHER NAME: Three
square file

SIZE: 4 10 18in.
MATERIAL.: Steel

USE: To file angular stock

The triangular file has three
flat sides. It is used to file acute
internal angles, clean cut
square corners, enlarge and
clean up angular holes and
sharpen serrated jaws and saw
teeth (see pages 75-76).

Mill Fiie

OTHER NAME: Mill saw file
SIZE: 8 to I0in.

MATERIAL.: Steel

USE: Fine work and sharpening

Mill files can have one or two
rounded edges and often have
one safe edge. They are always
single cut, and are rnostly used
for lathe work and draw filing,
but are basically all-purpose
fine finishing tools. They are
also used to sharpen mill and
circular saws, knives, lawn mo-
wer blades, axes and shears.

RASPS AND FILES 241




Needle Files

OTHER NAMES: Swiss pattern
fites, jeweler’s files

SIZE: Length: 3 10 12in.; Tecth
per . 34 1o 184

MATERIAL.: Stee!

USE: Precision filing

These small, delicate files are
usually sold in sets. They are
very accurately made, and the
angs are knurled and length-
ened ro make handles. Neeale
files are principally used for
precision work on instruments
or mechanisms, but they aiso
make fine finishing tools on
important work. They are also
used w sharpen the fragile
spurs on spur nosed drill bits
and can be used to tidy up slots,
square corners, notches, key-
ways and grooves,

Sharpening the spur

Hold the rwist of the bit firmly
against the bench, tip
uppermost. File inside the spur
with a flat needle file. Filing
outside will reduce clearance.

Knife File
SIZE: 4 10 8in.

MATERIAL: Steel
USE: To file very acute angles

The knife file has a section like
a knife blade, and tapers to-
ward its point. It is used by tool
and diemakers on work which
has acute angles.

Warding File

SIZE: 4 10 8in.
MATERIAL.: Steel
USE: To file locks and keys

The rectangular warding file is
a small slender file, tapering to
anarrow point. Itis primarily a
locksmith’s tool, used for filing
notches on keys and locks, but
can be used where a thicker file
would be too clumsy. It has a
broad, strong blade, so can be
used vigorously on edge.
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Sharpening the cutter

Rest the bir on the bench, lead
screw down. Work a triangular
needle file through the throar of
the bit, filing the cutters on the
underside only.

Sharpening the side wings
Hold the bit as for sharpening
the cutters. Using a square
needle file, file the side wings on
the inside only.




SawFile

SIZE: 3 to 10in.
MATERIAL.: Steel
USE: To file saw teeth

DOUBLE
ENDED
SAW FILE

SAW SHARPENER

Various files are made specifi-
cally to file the tzeth of the
many models of saw on the
market. There are taper saw
files, mill saw files with two
square edges, double ended
savs files, cross cut saw files and
chain saw files. Ail are avaiiabie
in coarse or fine grades. Use
them with a saw set to keep saw
teeth sharp (see page 76).
QOtherwise use a mill file of the
correct cut,

There is also a tool on the
market called a saw sharpener,
which will accurately sharpen
cross cut, tenon and fleam saws
when used with a saw set. Itisa
small double ended file.

Rasps

Unlike file teeth, rasp teeth are formed
individually to slice off slivers of wood
quickly and easily. Rasps are mostly used on
wood, but work well on soft metal

( aluminum, lead ), leather ond bone as well.
Bastard (coarse) and smooth cut are
available, and the usual shapes are flat,
round and half round.

Surform Round File

SIZE: 10in.

MATERIAL: Blade: steel;
Handle - plastic; Body: aluminum
USE: To enlarge holes and shape
decorative cuts

HANDLE

BLADE T

THUMB REST

Surform tools are unique.
They are hollow rasps, consist-
ing of steel blades perforated
with sharp edged holes which
cut away wood rapidly. The
waste 1s passed easily through
the holes.

The round file is rtube
shaped and has a removable
front holding piece. It can do
any round file work on wood,
aluminum, copper, plastics,
tiles, laminated surfaces and
metal no harder than mild
steel. It is particularly useful
for enlarging holes.

Surform Flat File

SIZE: 10in.
MATERIAL: Blade: sieel; Body:
aluminum; Handle: plastic
USE: General filing

BLADE

The surform flat file has the
same perforated blade as the
round file, and does the same
iob as a standard flat rasp.
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1 Half Round Wood
Rasp

SIZE: 6 ta 16in.
MATERIAL: Steel
JSE: General rasping

-+

ke the
ed on
sur-
-and
ble.
nce
1alf




Cabinet Rasp

SIZE: 8 to 12in.
MATERIAL: Sreel
USE: To remove wood quickly

Cabinet rasps are the best
known wood rasps. They are
usually shaped like half round
files with one flat and one
rounded edge. There are also
flat versicns, Cabiner rmakers
use them to rough file wood
before finishing with a wood
file or abrasive paper.

Wood File
SIZE: 8 to 14in.

MATERIAL: Steel
USE: To finish wood

Used for wood only, the wood
file is used after a rasp to
smooth wooden surfaces. It has
coarse file teeth.

Flat Wood Rasp

SIZE: 8 o 16in.
MATERIAL: Steel
USE: General rasping

This is exactly like a flat file in
section, but is rasp cut. It can

be used on flat or convex
surfaces.

Round Wood Rasp

SIZE: 6 to 14in.
MATERIAL: Steel

USE: To rasp round holes or
curved surfaces

This is a large, round sectioned
rasp, which is used on tightly
curved wood sections or cir-
cular holes. Bastard, second
cut and smooth grades are
available,
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Half Round Wood
Rasp

SIZE: 6 to 16in.
MATERIAL.: Steel
USE: General rasping

The half round rasp, like the
half round file can be used on
flat, concave and convex sur-
faces, Bastard, second cut and
smooth grades are available,
There is not much difference
between this tool and the half
round cabinet rasp.




Shoe Rasp

OTHER NAMES: Last maker’s
rasp; shoemaker’s rasp; 4-in-hand
rasp file

SIZE: 8 to 14in.
MATERIAL: Steel
USE: To file or rasp

This is a versartile, double end-
ed tool. One end has a file cut
surface on each side and the
other end is rasp cut. Use it on
wood or leather.

Horse Rasp

SHZE: {2 to 18in.
MATERIAL: Steel
USE: Rough wood filing

The horse rasp is the biggest
and coarsest rasp there is. It is
used for rough work, and nor-
mally has no tang to take a
handle but is squared off ar
each end. Tanged versions are
available up o 16in.

Rifflers

OTHER NAMES: Woodcarver’s
file; woodcarver’s rasp;

bent riftiers

SIZE: 6 to 1Cin.

MATERIAL: Handle:
hardwood; Blade: steel

USE: To file woodcarving

Rifflers are craftsmen’s tools.
They are miniature files, with
the same selection of cut,
coarseness and cross section,
and are¢ adapied to suit in-
dividual needs. Some are dou-
ble ended, with rasp cut blades
at one end and file cut ar the
other. Some are ready fitted
with hardwood handles, and
are bent at an angle of 45 o
reach into the hard-to-get-at
places on a woodcarving or
sculpture. Diemakers have a
special set of riffiers which are
more substantial thas wond-
carving rifflers. o

Rotary Files and
Rasps

S1ZE: Shank diameter: § 1o §in.
MATERIAL: Stec)

TUSE: To shape and file small
ar¢as

These tools are sold singly as
well as in sets. The rotary files
hiave finer teeth and ca:i be used
on both metal and wood. The
coarser rasps should only be
used on weod. These files and
rasps come in a huge variety of
shapes, cut in bastard, second
cut and smooth grades. They
are mounted on shanks and are
used with a power driven flex-
ible shaft tool {see page 215).
Some can fit the chuck of an
electric drill.

These tiny, accurate files are
particularly useful for model-
ing work or intricate carving.
They can be fitted to the minia-
ture power drill (see page 189).
The best tools for carving are
called burrs.

T

Rotary file shapes
These are just some of the larpe
sefection of shapes avatlable to

the woodcarver or sculptor.
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Snips and Shears

Snips or shears for cutting metal were
used by the Romans and were very similar
to the modern stock shears or universal
snips. The earliest example so far known
appears on a terracotta plaque or shop
sign of a toolmaker of Ostia, near Rome,
dating from the time of Hadrian, about
AD 120. A much larger tool of the same
type forms part of the ironwork in the
Cairo Museun from Qustul in Nubia,
dating from about AD 400. The Ostia
plaque also shows an early form of light
shears used by tailors for cutting cloth.
This type continued in use right through
the Middle Ages and survived as the
standard pattern for sheep shears down
to the nineteenth century. A pair

of scissors with closed forged handles
for the thumb and finger is shown in
the Virgin Mary’s ncedlework basket
on a Spanish Holy Family miniature
of the mid-fifteenth century.

HANDLE

Straight Snips STOPS
OTHER NAMES: Flat blade
snips, standard snips

SIZE: 7 wo 14in.
MATERIAL: Steel

USE: To make straight cuts in
sheet metal

PIVOT

STRAIGHT
All-metal cutting snips have BLADES
long handles to provide ade-
quate feverage when cutting

sheer meral. Scraight snips

have straight jaws in line with
the handle. The handles them-
selves are either straight with a
slight curve at the very end, or
finished with scissor-like grips
which make them easier to
open with one hand.

For greater leverage, clamp one
handle in a vise and apply
pressure to the free handle.
Control the work with the
other hand.

STRAIGHT BLADES
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Making a straight cut

Keep the blades upright at all
times to avoid the metal twist-
ing in the jaws and causing
them to spring.

Use as much of the blade
length as possible for each cut,
but avoid completely closing
the jaws otherwise you will
make a ragged cut.

You can use the edge of a
bench to guide the snips when
making a straight cut. Rest the
work on a bench with the waste
projecting over the edge and
proceed with the cut in the
normal way. The waste will
curl away below the work as the
cut proceeds.

Avoid cutting wire or sheet
metal that is too thick, as it will
du:l the blade.

Wear gloves when cutting sheer
metal with snipsas a
Drecaution against injury.

Work right up to the marked
line as the tool does not remove
metal when making a cut.




Making a con’!

An outside or ¢«
be cut with st

versal snips. C f

[t

€X cut

nvex curve can
-aighit or uni-
it off as much

waste as possibl { before cutting

1o the marked !

ine. Proceed as
for a straight 4L,

Try to keep the [vaste in one
continuous piece | File away any
Brerrs from the #leished edge.

Sharrcining s ‘ips
Ciamp the snips yn a vise with
the jaws open ar|d file the

curring edge to ¢
approximately ¢
the flat faces. T

t angle of
3°. Do nor file
ke off the burr

by rubbing the f. i face of each
blade on an oil 5 one from pivor
to rip. Take car -.% not 1o round
the cutting edge. ;

i

Setting the pi
Adjust the pivo.
setting and afl 1
as the pivor itse

Pl

|

j

yot

1o the correct
e blade as well
f

Hawk’s Bill Snips

SIZE: 11 to 13m.
MATERIAL: Steel

USE: To make tight internal or
concave cuts in sheet metal

The exaggerated curve and
beveled blades of the hawk’s
bilf snips make it easier to cut
sharp curves without distort-
ing the metal.

BLADES

BENT BLADES

Circle Snips

OTHER NAMES: :i:r- blade
snips, curved snips

S1ZE: 7 to i4in.
MATERIAL: Steel

USE: To make internal or
concave cuts in sheet metal

HANDLES

Universal Snips

SIZE: 11 to 14in.
MATERIAL: Steel

USE: To make straight and
curved cuts in sheet metal

NARROW BLADES

Universal snips have narrow,
thick sectioned jaws which
give them enough clearance to
cut curves as well as make
straight cuts. They are avail-
able with straight or cranked
handles and for left- or right-
hand use.

CRANKED HANDLES
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OTHER MNAME: Pipe and

duct snips

MATERIAL: Steel and plastic
USE: To make straight or curved
cuts int sheet metal without
distortion

Double cutting snips do not
distort the materizl on either
side of a cut. This makes them
particularly useful when cut-
ting through strong curved
shapes such as piping or gut-
tering which cannot be worked
with conventional snips. They
can also be used with special
blades to cut materials which
would crack or shatter if bent
such as asbestos, plastic
laminate, hardboard and thin

plywood.

Using the cutter

A cutter passes betzeen the two
fixed blades, sometimes knoun
as the “anvil”, removing a thin
strip of waste meral. Alloww for

Bolt Cutters

S1ZE: Length: 14 to #2in.; To cnt
bolts: % to gin. diameter
MATERIAL: Steel

USE: To cut steel bolts and rods

Bolt cutters are available with
center cut jaws for general use
or “clipper cut’ jaws for close
cutting at an cbstruction. The
compound lever action of the
tool provides considerable
force at the jaws which are
adjustable to insure that they
meet along their entire length
without a gap.

When cutting a bolt keep it
a: far back in the jaws as poss-
ible. A cut bolt can fly off, so
use a shield to prevent injury or
damage.

Replace worn cutters when
necessary and keep moving
parts well oiled.

Double Cutting Snips

this when marking out the work.
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Aviation Snips

OTHER NAME: Compound
action snips

S1ZE: 10in.

MATERIAL.: Steel and plastic
USE: To provide improved
leverage when making straight or
curved cuts in sheet metal

PLASTIC GRIPS

Aviation snips, originally de-
veloped for use in the aircraft
industry, are made for straight
cuts as well as right- and lefi-
hand curves. Their compoind
fever action permits greater
control as well as providing the
means to cut harder matedtal.
The snips also have specially
hardened jaws and comfortable
plastic grips. ’

Making a concave cut

If the curve to be cut is very
large and you want to save the
waste material, cut to within
3in. of the marked lin¢ with a
cold chisel before using the
snips. Alternatively, cut a
starting bole in the center of
the waste material and cut out-
ward toward the line in a slow
curve,

Continue the curved cut around
the circle until the cut is joined

half round file.




Paper Hanger’s Scissors

S1ZE: 9 10 12in.
MATERIAL: Steel
USE: To trim wall paper

Paper hanger’s scissors have
very long blades which make it
casier to achieve a straight cut
when trimming wall paper.

The scissors should be kept E’éﬁ%”‘
sharp by grinding and the cut- BLADES

iing edge finished with an oiled
slipstone,

Before the days of pre-
trimmed paper, paper hangers
used to rest the roll of paper in
their vp-turned feet and grad-
ually unroll the free end in one
hand while trimming the edge
with the other. PIVOT

HANDLES

Hanging a serip of
wallpaper

When cutting wallpaper to wall
lengths, allow an exrra 2in. top
and bottom for trimming to fit.

Gently mark the ceiling or
baseboard line on the paper
with the point of the scissors.

RS

Peel back the paper, trim off
the excess and brush bach inito
place.

Very expensive or traditionally
made wallpapers may need to
have the selvedge trimmed in
the old-fashioned way.

Pruning Shears

OTHER NAME: Secateurs
SIZE: Various
MATERIAL: Blades : sicel;
Handles: steel, plastic

USE: To cut back plants

LOCK AND
g OPENING
% REGULATOR

Pruning shears come in many
designs, shapes and sizes.
Shears can be double bladed
or have one cutting blade
working against an anvil, Good
pruning shears have rust
resistant  steel  blades and
handles sprung to open auto-
matically. A lock holds them in
a closed position, and is some-
times incorporated with a
mechanism which controls the
maximurn open position to suit
different hand sizes.

Keep the blades in good con-
dition by removing moisture
and sap after use and applying
a little oil.
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Flower Shears

QTHER NAME: Flower
gatherer

SIZE: 6in.

MATERIAL: Biade: stesl;
Frame: nylon

USE: To cut flower stems

Flower shears cur like scissors
through the stems of flowers.
As the blade severs the srem it
is automatically held between a
spring and an anvil. This al-
lows the tool to be used with
one hand which is useful when
reaching into dense plant
growth. A stem crusher is in-
corporated behind the pivot.

Lopping Shears

SIZE: 12 10 30in.
MATERIAL: Blade: stegl;
Handlc: ash, steely Grips: plastic

USE: To cut back shrubs or trees

Lopping shears do exactly the
same job as pruning shears, but
their long handles irnprove the
reach of the user as well as
increase the leverage necessary
to cut through thicker material.
Some lopping shears incor-
porare compound leverage
which greatly increases their
cutting power.

Tree Pruner

SIZE: 6 to 12ft.

MATERIAL: Cuirer: stecl;
Shaft: tubular steel, hardwood
USE: Te reach and prune very
high tree branches

The wee pruner cuts off high
branches by remote control. At
the cutting end is a2 hook which
is placed over a branch ar the
point it is to be cut. At the
handle end is a lever attached
to the blade by a galvanized
cable, which is pulled to sever
the branch.
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Garden Shears

SIZE: Blade lengrth: 64 to Bin.
MATERIAL: Blades: steel;
Handies: hardwood, tubular steel
USE: To trim grass and hedges

PRUNING NOTCH

(Garden shears cut with a scis-
sor action. Many designs in-
corporate a notch in the blades
near the pivor w retain thicker
branches and cut them through
with maximum leverage.

The cutting edges should
press together throughout
their entire length during the
cut. This clearance can be ad-
justed on some shears by
loosening or tightening the
spring-loaded nur at the pivot
point. In some cases, the pivot
itself is spring loaded to take up
this adjustment 2utomarically.

The TDblades should be
cleaned after use and lightly
oiled to prevent rust. Clean off
any accumulated rust or re-
sidue with emery cloth.

Grass Shears

SIZE: 10 tc 13in.
MATERIAL.: Steel

USE: To cut grass in restricted
spaces

Grass shears are used with one
hand to trim around trees,
rocks and flower beds or in any
space where a lawn mower can-
not be used. A push button or
catch locks the blades closed to
protect the curting edge. Clean
and lightly oil the shears after
use.

SPRING-LOADED PIVOT

Sharpening shears
Hold the blades apart and
finish the cutting edge with an
oiled carborundum stone, by
stroking from pivoi to tip. Keep
to the original angle of the
curting edge. Remove the burr
by rubbing the stane flat on the
inside face of the blade.

SPRING WASHER

OPERATING LEVER

LOCK BUTTON
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Electric Hedge
Trimmer

SIZE: Blade: 12 o 16in.; Speed:
approx.mately 3,000 10 4,000 rpm
MATERIAL: Biades: steel;
Casing : plastic

USE: To trim hedges and
shrubbery

Electric hedge trimmers are
available as purpose-made
tools or as power -drill ac-
cessories. They can be pow-
ered by heavy duty curtdoor
extencion cords or by re-
chargeable bartteries incor-
porated in the casing. However
powered, the motor opera[es
one or twi: rows of reciprocat-
ing cutters.

When cutting with a cord
fitted trimmer, keep the cord
draped over vour shoulder and
try to work away from it. Bar-
tery charged trimmers have an
unrestricted range and there is
no danger of accidentally cut-
ring through a cord.

A hedge trimmer is normaliy
fitted with two handles: one
incorporates the trigger swirch
and supports the main weight
of ihe tool, while the crossbar is
held in the other hand and used
to sweep the iool sideways
across the hedge. Double
edged trimmers are preferable
as ihey will cut in either direc-
tion as the tool is swept across
the hedge; not only is the hedge
cut faster, but shoots growing
in different directions are
picked up by the cutters on
the return stroke. To cut the
hedge evenly, sweep from the
previously trimumed area into
the uncut portion.

Remove and clean the blades
regularly. As with all power
tools hedge trimmers should be
disconnected from the power
supply before adjusiment. In
the case of a cordless rimmer,
a safety caich should be fitted
to prevent accidental starting.
Do not use an electric hedge
trimmer in wet conditions.
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Lawn Shears

SIZE: Length: 36in.;

Blade: 7iin.

MATERIAL: Blades - steel;
Shafes: ubular steel, aluminum
USE: To trim restricted areas
of lawn

Lawn shears perform the same
function as grass shears, trim-
ming those parts of the lawn
which are naccessible to a
mower. The extended*handles
allow the shears to be used
while standing, and are often
derachable for easy storage.

Edging Shears

OTHER NAME: Border shears
SIZE: Lengrh: 36in.;
Blade: Tiin.

- MATERIAL: Blades: steel;
Elandles: tubular steel

T Edging shears are used to trim
he borders of the lawn after
mowing. Some designs have

Using shears
Edging shears (left) and lawn
shears (vight ) rake the
backache out of trimming and
grooming your lawn.
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Wrenches

When screws or bolts with nuts were first
developed n the fifteenth century, the
box wrench was the most common tool
used to work on them. The first ' crews
had square heads, something like modern
carriage screws or lag bolts, but the more
versatile hexagonal shape appeared guite
early. By leaving one side of the “box”’
open the box wrench was adapted to work
the hexagonal nut. The strength lost by
opening one end was compensated for by
widening the jaws, and the resultant
wrench could be used for both types of
nut. The great variety of adjustable
wrenches available at the present time are
bv-products of the intensive growth of
machinery since the nineteenth century.

Old smith-made wrenches may be of
wrought iron, and some are made of cast
iron which is brittle and weak under
tension.

Modern light duty wrenches, designed
for use in awkward positions where their
slenderness i1s essential, are stamped
from sheet metal. The majority of
engineering wrenches are forged
from carbon steel or chrome
vanadium.

Open Ended
Wrench

OTHER NAMES: Open ended
spanmer, ““C’” spanter

SIZES: See page 344
MATERIAL: Alloy steel,
wrought iron, cast iron

USE: To tighten or loosen nurts
and bolts

One of the most common and
versatile wrenches, the open
ended wrench is designed to
engage the nut or bolt head
from the side. Although the
Open jaw is not as strong as the
enclosed jaw of the box
wrench, it is faster to work.
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Open ended wrenches

The advantages of the open
ended wrench is that it can be
used where there is an obstruc-
tion directly above the nut, or
on pipe unions where the pipe
would restrict the use of a
closed jaw wrench.

Make sure that the wrench
fits snugly on the flats of a nut;
a slack fitting wrench will slip
and round off the corners. Nor-
mally the head of an open
wrench is set at an angle of 15°
to the shaft. By turning the
wrench over, another set of
flats is engaged which is useful
in a confined space.

a




OBSTRUCTION
WRENCHES

QObserucrion wrenches are spe-
cial open ended wrenches in-
tended 1o make working in
confined spaces easier. They
sometimes have curved shafts
and the head can be set ar an
angle of up to 90",

DOUBLE ENDED
WRENCHES

Like most wrenches, openend-
ed wrenches are often double
ended. The ends are wsually of
consecutive sizes, each size be-
ing duplicated on one of the
adjacent wrenches in the set
This allows you to work on a
nut and bolt head which are the
same size or to tighten rwo lock
nuts simultaneously.

BICYCLE WRENCH

|- This is a multi-jawed wrench

or work on the many different
ize nuts and bolts on a bicycle.

OTHER NAME: Ring spanner
SIZE: See page 344
MATERIAL: Steel

USE: To tighten or loosen nuts
and bolts

“The completely enclosed head

1.of a box wrench is potentially
stronger than any open

wrench, but is slower in use as
it must be engaged from above

| and carefully aligned before it

will fie. Becanse the box
wrench fits better, it is easier to
strip a thread with it than with
an open wrench. Moreover, it
is aliso more likely to jam on a
damaged nut.

The ring of the box wrench
contains 6 or 12 points which
locate on the fiats of a nur. The
12 point wrench need only be
turned 30° before engaging a
new set of flats and is therefore
preferable when working in
confined spaces. Providing the
fit is good, a 12 point wrench
can be used on a square nut or

.bok head,

The length of a box wrench
varies in proportion to the size
of the nut it is used on. This
limits the amount of torque
applied to smaller nuts.

R e By |

OBSTRUCTION WRENCH

12 POINT
WRENCH

A 12 point wrench can
engage both hexagonal and
square bolt heads.
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OFFSET WRENCH

Most box wrenches are offset
or cranked to give hand clear-
ance, and to allow the operator
to reach into recesses and over
obstructions.

OFFSET WRENCH

MULTIPLE BOX

WRENCH

Intended for light work only,
this is a light alloy wrench with
a sclection of different size
“boxes’” conveniently grouped
together in one tool.

SPLET BOX WRENCH
Unlike a standard box wrench,

a split box wrench can be used

on a pipe union where the pipe
must pass through the jaws
before they can engage the
flats. It is no stronger than an
open ended wrench but its
better location makes it less
likely to slip.

COMBINATION
WRENCH

A combination wrench is open
at one end and boxed at the
other, both jaws being the same
size. The greater strength of
the box is used to loosen the
nut, which can then be quickly
removed with the faster, open
ended jaw.

COMBINATION WRENCH

Adjustable Wrenches

Adjustable wrenches are usually open ended
with one movable jaw. They are bulkier
than equivalent fixed wrenches but will fit a
wide range of sizes, being infinitely
adjustable between himits and therefore not
confined to a particular thread system.

Like open ended wrenches, adjustable
wrenches have their heads set at an angle to
the shaft, 15° and 90° being the most
common setting, although 45° are also
available.

There are several different patterns which
vary according to their method of
adjustment.
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Slip Wrench

OTFTHER NAMES: Wedge
spanner, shifting spanner

S1ZE: Up to 30in.

MATERIAL.: Sreel, wrought iron
USE: To work nuis and bolts of
any size berween limits

The moving jaw of the slip
wrench slides on the shaft and
is held with a wedge which can
be hammered tight. The tool is
obsolete but still in use.

Monkey Wrench

OTHER NAMES:; Screw
wrench, coach wrenct:, bolt clam
SIZE: 6 to 18in.

MATERIAL.: Steel

USE: Ta work nurts and bolts of
any size between limits

BACK RACK WRENCH
This is like the slip wrench but
has a worm screw on the mov-

ing jaw which acts ona rack on
the shaft.

CENTER SCREW
WRENCH

These are also known as “King
Dick” spanners, named after
the original manufacrurer.
With this type of wrench, the
moving jaw carrics a threaded
rod which passes through a
trapped nut in the handle.

FRONT RACK WRENCH
These are the same as the back
rack type but with the mech-
anism at the front.

FRONT SCREW
WRENCH

These are like the center screw
“King Dick™ type having a
captive nut and screw, but set
on one side,

Crescent Wrench

SIZE: Up to 24in.
MATERIAL: Steel

USE: To work nuts and bolts of
any size between limits

The wrench is adjusted by a
captive worm screw in the
handle acting against a rack
on the moving jaw. Another
pateern is operated by a
thumb slide, located in the
handle to make adjustment
easy.

WORM SCREW

MOVABLE
jav

MOVING
JAW

JAW

MOVABLE
JAW

ADJUSTING SCREW

FIXED JAW

WORM SCREW

MOVABLE JAW
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Using adjustable wrenches
Adjustable wrenches are in-
herently weaker than their
solid equivalents, therefore
greater care must be exercised
when vou use them rto avoid
straining the jaws, or damaging
the nut or your hand. Only use
an adjustable wrench when it is
impossible to use a fixed one.
When undoing a aut, use the
largest convenient wrench, but
not an over-large one as the
thread could be stripped.

When fitring a wrench, make
sure thar the nut goes as far incw
the jaws as possible to prevent
the:tool springing off. Close the
jzws onto the nut, rocking the
ool slightly to help tighten the
wrench.

Unlike pipe wrenches, ad-
justable wrenches are intended
for use in both directions. The
jaws on some wrenches are set
at an angle of 15° to the shaft,
By wurning the wrench over
you can engage the same flats
on the nut for a further turn.

Points of torque reaction
The black markers show where
torque reaction occurs when the
wrench is pulled clockwise. The
brown markers show where it
occurs when the wrench is
pulied anti-clockwise.

Maintenance

Clean adjustable wrenches
after use with a rag scaked in
kerosene to remove grease.
Lightly oil moving parts
occasionally.
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Multi-Purpose Wrench

OTHER NAME: Mulri-plier
S1ZE: 8in.

MATERIAL: Steel

USE: To provide the facility of
wrench, pliers, screwdriver and
wirecutters within a
limited capacity

Grabber Wrench

SIZE: Jaw capacity: up to £in.
MATERIAL: Alloy steel
USE: To work nuts and bolts of

any size between limits

Unlike the normal adjustable
wrench, this tool acrually
tightens as more force is ap-
plied to it, in much the
same way as a pipe
wrench.

OTHER NAME: Adjustable ring
spanoer

SIZE: Across flats: & 10 Zin.
Handle: 83in.

MATERIAL: Steel

USE: To work nuts and bolts of
any size between limits

This automatically fits different

size nuts and bolts and tightens

as force is applied. It grips
a minimum of three flats
and need not be re-
moved between
strokes.

Adjustable Box Wrench

PIYOTING HEAD

SLIP JOINT




Tubular Box
Wrencih

OTHER NAME: Box spanner
SIZE: See page 344
MATERIAL: Steel

USE: To work nuts and bolts

Most rubular box wrenches are
made from metal tubing and
are double ended, with dif-
ferent sizes at each end. There
are also single ended solid
wrenches which look like soc-
ker extensions. Lengthen a
tubular box wrench by fitting a
socket or open wrench to the
other end.

A tubular box wrench enga-
ges the nut from above, and
although not as strong as a
socket wrench, it is slimmer
and usually deeper. It can be
spun tight with the fingers and

| final torque applied by a
| rommy bar passed through

oles in the wrench., If youfita
ong tommy bar, you can easily
-apply too much force. This will

| :normally bend a mild steel bar

+but it can cause the thin walls

| of the wrench to override the

spoints of the nut. Too much
orce can also sirip the thread
r even twist the body of the
rench, If the bar is centered it

| is less likely to bend.

| .Socket Wrench

OTHER NAME: Socket spanner
SIZE: Square drive hole: din.
#in., iin., 3in., lin.; Socker end.
sec page 344

MATERIAL.: Steel
ACCESSOQORIES: Universal joint,
rigid “L”’ bar handle, sliding T
bar handle, ratchet handle, speed
handie or brace speeder, hinged
handle, extension bar, flexible
extension

USE: To work nurs and bolts

The socket wrench has a boss
with a square hole into which
various handles can be fitted 1o
drive the wrench. Moreover,
the internal depth of the socket
is limited and it may not be
usable where a bolt protrudes a
long way out of a nut, Special
deep sockets are available for
long bolts.

TOMMY BAR

19

Using the wrench

Spin the wrench finger nght.
For more torque, use a tommy
bar {above) centered to avoid
bending.

TR -
DRIVE END

FIXED
TOMMY BAR
TUBULAR BOX
. WRENCH
@-Hi— o ToTAKE
TOMMY BAR \ SOLID BOX
WRENCH

Extending the range

Add another tubular box
wrench (top) a socker {center )
or an open wrench (bettom ).

Socket wrench as box
wrench

In its simplest form the wrench
can be used as an offset box
wrench.

Socket wrench limits

In the smaller sizes the boss
diameter may restrict access 1o
the nut or bolt.
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RIGID “L*” BAR

This is the simplest handle. It
can be used with either the long
or the shorr leg of the “L*
inserted in the boss o provide
more force or speed.

SLIDING “T” BAR
HANDLE

This carries a sliding head with
a square drive, The head usu-
ally has wwz spring-loaded
balls, one to grip the tommy
bar, the other the socket.

RATCHET HANDLE

This increases operating speed
because the socket does not
have to be removed from the
nut berween strokes. The
action of the handle can be
reversed either by turning
the wrench over or by throwing
a lever.

HINGED HANDLE

This can be used ai right angles
to loosen a nut, and then swung
to a vertical position where it
can be spun between fingers. [t
can also be used to reach over
or under obstructions.

SPEED HANDLE
A speed brace is faster than a
tommy bar and has less torque.

EXTENSION BAR

This is fitted to increase the
reach of the socket. Common
lengths are Sin. and 10in. It has
a square drive at one end to fit
the socket while the other end
takes the drive of the various
accessories.

UNIVERSAL JOINT

Fit a universal joint if there is
misalignment between the soc-
ket and the extension bar.

FLEXIBLE

EXTENSION

This is used in the same way as
a universal joint to allow a nut
to be worked at an angle.
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Spark Plug
Wrench

OTHER NAME: Spark plug

spanner

SIZE: Single ended: §in. across
flats or 10mm thread diameter;
Double ended: iiin.
across flats or 14mm
rhread diameter
MATERIAL: Stecl,
alloy steel

USE: To remove and
replace engine spark
plugs

SWIVEL HANDLE

TOMMY BAR
Common spark plug wrenches,
whether single or double en-
ded, have either a tominy bar
which passes through a hole in
the wrench, or a captive swivel
handle which can be used in
line or at right angles,

Special socket wrenches are
available to fit spark plugs.

SLIDING
“T" BAR

SPARK PLUG

Spark plug socket wrench
These fit any of the accessories
in the ser. The wrench often has
a rubber ring inside to grip and
protect the insulator of the plug.

Capstan Wheel Nut
Wrench

SIZE: See page 344
MATERIAL: Steel

USE: To tighten or loosen nuts
and bolts, usually the wheel nuts
of cars

ASSEMBLED
TOOL

In its simplest form, the cap-
stan wheel nut wrench com-

prises twa double ended socket
wrenches welded together in
the form of a cross. 'here are
more versatile versions with a -
centra! boss into which are
plugged six different wrenches
it the form of extension bars.

Setscrew Wrench

OTHER NAMES: Allen key, hex
key, Bristol wrench

SIZE: Up o 3in.

MATERIAL: Steel

USE. To engage and turna
machine screw

An “L” shaped hexagonal
Allen key is used where the
head of a bolt or machine screw
is recessed in such a way chata
conventional wrench cannot
reach it. It fits into a hexagonal
hole in the end of the screw.
Either end of the key can be
inserted into the screw to give
greater reach and speed or
greater torque,

Bristol  wrenches  have
splines (thin radial strips) in-
stead of flats and are normaily
single ended. They are used
with screws slotted to maich
the splines.

BRISTOL =
WRENCH

WRENCHES
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Pipe Wrenches

Although similar to adjustable wrenches, pipe
wrenches are intended for gripping and turning round
objects such as pipework or damaged nuts. They have
serrated jaws designed ro provide grip on a smooth
surface. Some wrenches have the serrations on each
jaw angied in opposite divections to improve the grip
as force is applied to the handle. Never use a pipe
wrench on a good nut as the jaws will damage ir.
Always apply force in the direction of the opening of
the jaws.

Using rawo pipe wrenches
Jor more force,

Footprint Wrench

OTHER NAME: Pipe tongs
SIZE: Length: up to 21in.; Jaw
capacity : up to 41in.
MATERIAL: Steel

USE: To grip round work

MOVABLE PIVOT

The name dervives from the
original manufacturer. The
wrench has two handles with
several possible positions for
the pivot to accommodate a

SERRATED JAWS

range of pipe sizes. It is tight- O

ened by squeezing the handies Squeeze the handles

together. together to work the
wrench.

Stilson Wrench ADIUSTING NUT

SIZE: 2 1o Rin. HOOK JAW

MATERIAL.: Steel with
hardened steel jaws
USE: To grip round work

The Stilson wrench is adjusted
by means of a trapped nut
working on a screw on the
moving or “hook jaw”’. Pull on
the wrench handle so that it
hinges about its pivot and grips
more tightly, Too much pres-
sure may crush the pipe.

lr. :
i tf PIVOT
HEAD JAW

Pull dovwnward to work

: [} wrench.
@_

Chain Wrench

SIZE: } 10 12in.
MATERIAL: Sreet with high
tensile steel chain

USE: To grip round work

A chain wrench comprises one
or mor¢ serrated jaws and a
length of bicycle type chain
attached at one end of the jaw.
The chain is wrapped around
the pipe and hooked onto the
other end of the jaw. When the
haadle is pulled, the cam action
of the jaw tightens the chain

and increases the grip of the
wrench on the pipe.
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Strap Wrench

SIZE: Up to 12in.
MATERIAL: Handie: cast iron;
Webbing: canvas

USE: To grip and turn round
objects such as pipework where
the finish is important

The strap wrench is a variation
of the chain wrench, the chain
being replaced by canvas web-
bing. There are no serrated
jaws to damage the finish on
something like chrome pipe-
work. The strap is wrapped
around the pipe and passed

through a slot in the handle.
b The strap is pulled tight and
B friction on the pipe is increased
by levering on the handle.

Crocodile Wrench

THER NAME: Bulldog

rench

IZE: Jaw capacity: up to 3in.
AATERIAL: Steel

F3E: To grip ané turn pipework,
-r other round objects

The crocodile pipe wrench
coks like a2 conventional open
nded wrench, with one
mooth and one serrated jaw.
Unlike other pipe wrenches, it
oes not have movable parts.
The jaws are pressed firmly
8 “over the pipe and the wrench
j ‘turned away from the serrated
jaw. This jaw grips the work
8 while the smooth jaw slips,
f forcing the pipe further into
the tapering jaws.

i Basin Wrench

| SIZE: For fitrings up to 2in.

N across

 MATERIAL: Steel

§ USE: To work on fittings where

K an ordinary wrench will not reach

¥ This type of wrench has a Stil-
B son type head with a long
# handle at right angles to it. Itis
i designed for use in confined
 spaces, to work on basin nuts,
§ flush valves and ballcocks. The
B jaw is reversible so that it can
I be used both to tighten and
g loosen nurts.

CAST JRON HANDLE

Pull downward to work
ewrench.

SERRATED JAW

" Pull downward to
work wrench.

" SMOOTH JAW

MOVING JAW

PIVOT

@ 5
eyl

-
L]
XL

mr‘m

Possible posttions of
reversible jozw.
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Torque Wrench

S1ZE: Specified as a ““rorque
range’’ for a particular rool
MATERIAL: Steel

USE: To apply an accurate pre-
set force to a nut or bolt

Wrenches with a built-in tor-
que measuring device are very
useful where one or more nuts
or bolts rust be tightened to a
pre-determined, accurate tight-
ness, such as the cvlinder head
on a car engine which must be
sealed to an equal pressure all
around.

DEFLECTING BEAR
WRENCH

This consists of a steel bar with
a square drive, usually double
ended, at right angles to the
shaft. Attached at one end is a
pointer which extends parallel
to the shaft almost to the other
end v-here it is read against a
double ended torque scale.
(The scale is double ended so
that it can be read when the
wrench is inverred or used on
L/H nuts.) Beyond this is a
handle. The bar bends in pro-
portion to the torque being
applied; since the pointer is not
subject to this force it remains
straight while the scale moves
past it.

DIAL INDICATING
WRENCH

With this wrench, the move-
ment of the square drive is
transmitted against  spring
oressure toa dial. Asinthe case
of the deflecting beam wrench
the drive is double ended.

MICROMETER OR
PRE-SET WRENCH

The micrometer differs from
the othet two in that it does not
have to be read and can, there-
fore, be used in difficult posi-
tions or in poor light, It is
pre-set to the required torque,
normally by turning a shaft
which compresses a spring in
the hollow handle. The spring
resists the turning of the square
drive until the set torque is
reached, At this point the
wrench ““breaks” or moves
freely for a few degrees giving a
loud click. The micrometer
does not have to bie reset for
another application.
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DOUBLE ENDED

What is torque?

Torque is turning force, usu-
ally measured in ftilbs or
kg/m, that is the force used
times the length of lever used
to applv it. For example a 10lb
pull with a 2ft lever gives
20ft/1bs of torque.

TORQUE
2FT LEVER
!
10LB FORCE
IMPROVISED TORQUE

WRENCH

In the absence of a torque
wrench, you can improvise
with 3 tommy bar of known
length and a spring balance. If
poassible use a tommy bar of 1
ft. length to allow the torque to
be read directly from the bal-
ance. If the bar is not a con-
venient length a correcting cal-
culation will have to be inade:

Reading on balance =
Required rorque (ft/lbs) x 12

Length of bar (in.)
Bar 10in.
Requived rorque 30ft/lbs
Reading on balance:

50 x 12
o = 601bs.




Hook and Pin Spanners

OTHER NAME: Spanner

wrench

SIZE: 4 ro 10in.

MATERIAL: Steei

USE: To wrn special nuts or plugs

HOOK

Special nuts are often made
without flats but with edge
notches or holes. They are used
in restricted spaces Of On
smooth surfaces. One of their
importani applications is in
bicycle construction. These
nuts need specially designed
wrenches with either hooks or
pins to engage and turn them.
These wrenches are one-
directional and normally fit a
particular nut, although there
are adjustable hook spanners.

PIN SPANNER

Firty s Rt

" These are used to engage the L
drive holes in the face of threaded
plugs. They usually have 1wo
pins ard can be used irr either

FIXED FACE PIN SPANNER

Specialized
Notched or holed nuts can only
be worked with hook or pin
SPanners.

ADJUSTABLE FACE PIN
SPANNER

Nui Drivers SOCKET

OTHER NAME: Long shank

box spanner

SI1ZE: Length: 7 10 94in.; To fir
ntts: & to £in. and up to
approximately lin.
MATERIAL: Shank: alloy steel;
Handle: plastic or wood

USE; To drive nuis in likea
serewdriver

The nut driver is extensively
used by electricians and elec-
tronics engineers to turn
smaller nuts or self w@pping
screws rapidly. They can be ¥

held in the end of the driver WOODEN HANDLE
making for easy location.
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Taps and Dies

Taps and dies are tools used to cut
threads for nuts and bolts. One of the
earliest forms of tap was illustrated by
Leonardo da Vinci toward the end of the
fifteenth century. It was a set of three
short square sectioned bars with the
thread cut deeper on each face, mounted
like a star so that each tap could be turned
using the other two as handles. These
were used for tapping the screw box, an
early form of die, which cut the
corresponding screw thread on a turned
cylinder, vsually made of hardwood in
those aays.

SCREW THREAD TYPES

When screw threads were cut with smith-made
taps and dies there was no standardization, as
each workshop used its own pattern. Even

now there are many different screw thread
types, far more than necessary, some differing
from each other by only small amounts. Those
most likely to be encountered are as follows:

B.A. (British Association)

Used on the small screws extensively used in
electrical equipment, available in 16 sizes,
Nos. 0—-15 (0.236 to 0.031in.)

Taps

SIZE: See above
MATERIAL: Steel
ACCESSORIES: Tap wrench
USE: To cut interna! screw
threads as for a nut

A tap is a lengih of high speed
steel cut with the thread form
of a bolt, but having longitu-
dinal flutes which form cutting
edges and allow clearance for
the swarf (metal shavings). In
place of a bolt’s hexagonal head
the tap has a small square shaft
to fit a tap wrench.

Taps usually come in sets of
three. The first, and forming
tap, is the *“‘taper”, which is
rapered for at least half its
lengith, sometimes down to
the minor diameter at the tip.
This provides an easy srart to
the threading operation. The
“gsecond’’, and “*bottoming™ or
“plug” taps are progressively
less tapered. All three cui the
full thread, so that in thin plate

the taper

CHUCK

11 nt o
tap may be all that is

necessary.
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LONGITUDINAL FLUTE

B.S.W. (British Standard Whitworth)
Made from lin. diameter upward, rising in
Lin. steps. Now obsolete, this was the first
standard thread in Britain, but was found to be
too coarse for some applications. The
steepness of the thread gives too little
clamping force in the presence of vibration. It
is now used for soft or weak materials such as
aluminum or cast iron or for cheaply made
nuts and bolts where accuracy is not
important.

B.S.F. (British Standard Fine)

This was introduced to overcome the lack of
clamping force of B.S.W. and is made in the
same sizes.

UNF Unified Fine, UNC (Unified Coarse)
the American equivalent of Whitworth and
B.S.F. Made from iin., rising in fin. steps.
Metric Coarse

This thread is made in diameters from

1 to 300mm and is recommended for all
general work.

Metric Fine

There are various fine threads for special
purposes such as in machinery where vibration
would loosen the fixing.

CLAMPING SCREW

HOUSING FOR
SQUARE SHAFT

SQUARE SHAFT
FITS IN WRENCH

TOMMY BAR—HE

Tap wrenches

A variety of tap wrenches are
available; most are adjusiable
ewith rwo handles. You can use
an ordinary wrench on a tap
but ir is not advisable when
starting a new thread because a
firm grip and a symmetrical
handle are important.




Matching a thread to a bolt
If 2 bolt hole has been stripped
of its thread, it is necessary to
match the tap to s larger bolt. If
you know the thread type and
size, look for the appropriately
marked tap. If you do not,
measure the bolt with calipers
to ascertain the right diameter.
Alternatively, use a screw pitch
gauge. Compare the thread of
the bolt with that of the tap by
firring them together: they
should marry exactly. If you
are i1 any doubt, take the bolt
ta be matched by a tool
supplier.

Starting a threaded hole
To make a thread mark the
position of the hole and center
| punch it. If the work is impoz-
1 tant or is likely to be subjected
i| o high stress, use the correct
1 tapping drill for the tap and the
material being worked. Alter-
atively, select a drill slightly
arger than the minor diameter
f the thread, If the drili is the
ame size or smaller than this
he tapping will be stiff and the
may break.
Fit the mper tap into the
wrench and position it in the
hole. Make sure you align the
ap with the hole as it will be
impossible to correct m  'ign-
“ment once cutting has - .. a.
17 "or accuracy, use a i..ie or
d-.! press to start the threac
i~ not use the power unies.
. have an gutomatic rRpping
| d:-ice but turn the machine by
hand to avoid breaking the tap.
! In each case provide pressure
inte the work while turning.
Once the thread is started it can
be continued - b-ad,

Marrying thread and bolt
Press the thread of the tap to

the bolt 1o see thar they fit fAlush
together.

Keeping the tap straight
"Tse a rry square to ckheck for
. ue i two directisic; at vight
angles.

Usmg a dril! press

Use tallow or 01] lubrtcants for
steel and turpentine for copper
or aluminum. Thread brass
and cast iron dry.

Turn the tap back 4 turn to
break the swarf then proceed
with a 4 turn back and so on.

Threading deep holes

Curt part of the thread using the
three taps in sequence then
start again with the taper tap
and repeat the process. Chis
will reduce the strain oo~ +he
taps and lessen the chan: . -7
breakage.

Any stopped holes should be
drilled decper than the re-
quired depth of thread because
it is impossible to cut right to
the bottom. Remove taps fre-
muently to clear them of swarf.
Remove swarf from the hole by
shaking the work or, where this
is not possible, use compressed
air (wear safety glasses) or a
greased rod. Take care when
approaching the bottom of a
hole; if you go too far, the tap
caint easily break.
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Dies

SIZE: See page 206
MATERIAL: Steel
ACCESSORIES: Stock or handle
USE: To cut external screw
threads as for a belt

ROUND SPLIT DIE

The most common type of die
is the split ring or round split
die. This has a central threaded
hole with a slight chamfer at
one end.

OPENING SCREW

ROUND SPLIT DIE

Three or four holes grouped
around the central one form
cutting edges. The die is split
to allow for adjusting by means
of screws in the stock. To open
it, the locking screws are back-
ed off and the adjusting screw
screwed in; the locking screws
are then tightened to secure it.
The diz can be closed by back-
ing off the adjusting screw until
the natural spring of the die
closes the gap. To close the die
further, tighten the locking
screws. T his adjustment pro-
vides a good fit between nut
and bolt and also allows metal
te be removed in easy stages.

SPLIT DIES

The other common type of die
is the split die, which consists
of two rectangular jaws assem-
bled in the stock and operated
by means of a single adjusting
screw. This type of die allows
more adinstment than the
round sp:  -ile.
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DIE STOCK GR DIE HOLDER
FOR ROUND DIES

JPENING
SCREW

ADJUSTING
SCREW

DIE STOCK
FOR SPLIT DIES

Threading a vrod

First cut a 57 to 7° chamfer on
the end of the rod for abour 1%
diameters. Open the die (and
tighten the locking screws in
the case of a split ring die) and
place it on the end of the rod
which must be firmly held.
Press down and turn while
keeping the die square to the
rod, Once the die has begun to
bite, no further pressure is re-
quired. Proceed a half turn
forward and a quarter turn
backward to break the swarf
and lubricate as for tapping,

Preparing for another cut
Having completed the required
length of thread, wind the die
back ro the beginning and
tighte: for another cut. Check
the fit of the nur after each cut.

‘Using : drill press

Rest the die stock on the bed of
the machine, chamfer upper-
most, and hold firmly. Insert
the rod m the chuck which
should be hand turned. You can
also use a lathe, fitting the
work i the chuck and the die
stock on a face plate.




PipeDie

SIZE: } to 14in.

MATERIAL: Steel
ACCESSORIES: Diestock,
guide bushing

USE: To cut a screw thread on
pipework

The pipe die can be a one piece
cutter made to fit a particular
pipe size, or adjustable if con-
structed from separate jaws.
You need a guide to align the
die with the pipe: this can be
- either part of the stock itself or
. a separate bushing which fits
into it along with the die. The
cutting sequence is the same as
that for normal thread cotting,
with the die being lubricated
every 2 to 3 turns. Some die-
stocks have ratchets so the tool
.can be used in confined spaces.

ie Nut
yTHER NAME: Rethreading die
 IZE: See page 266
MATERIAL.: Steel
JSE: To recut damaped or rusty
chine screw threads

die nut can be used to clean
1p-an existing thread. It is
10t adjustable and must be
itched 10 the screw thread,
[t can be driven with any con-
fenient wrench.

Screw Box

:SIZE: To thread from § to
3in. diameter

MATERIAL: Box: wood;
Curter: metal

-USE: To cut threads in wood

The screw box is made in two
parts and is held vogether by
screws. The cutter 1s mounted
between the two. The first sec-
tion of the box is smooth bored
to act as a guide when starting
the cut. With the wooden
dowel held in a vise, the box is
engaged on the end and turned
clockwise until it begins to cut.

Internal threads are cut with
a tap like those used for metal.

While now rare, wooden
threads were once extensively
used in hand tools such as
clamps and rabbet planes. To-
day, wooden screws are used in
marking gauges,

TAP

CUTTER

HANDLES

TAPS AND DIES

ONE PIECE
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Plumbing Tools

Most plumbing tools found about the
house fall into two categories: those that WOODEN
are used for clearing blockages and those HANDLE
that are needed to work with pipework.
"The latter tools include bending, cutting,
reaming and shaping implements. Pipe
wrenches, discussed in detail on pages
262-263, are specially designed for
gripping round work and for reaching
into awkward places.

DISK TO PREVENT
CUP COLLAPSING

Plunger

OTHER NAME: Force cup
SIZE: Diameter: 2% to 3in.
MATERIAL: Cup. rubber;
Handle: wood

USE: To remove blockages from
a [oiiet or sink drain

Using the plunger

The plunger removes block-
ages by building up air pres-
sure. The cup must be wide
enough to completely cover the
drain and make contact with
the porcelain ail around. A lit-
tie perroleum jelly spread on
the lip of the cup improves
contact with the drain.

Block the overflow outlet
with a wet tag before starting.

Posi:ion the cup over the open
drain. Run a lictle water in the
sink. Punp the handle to build
up pressure to dislodge blockage.

RUBBER CUP

Sink Waste Auger

OTHER NAMES: Drain auger,

snake

SIZE: Diameter: . 1. &, 3in;

L\fgg{%lg o 100ft.

! TAL: Steel

USE: To clear blockages from the  GaANDLE
siak or drainage pipes

A sink auger is used o remove
a blockage from pipework be-
yond the sink trap. Check first
that the blockage is not in the
trap before removing it and
inserting the auger.

Push the hooked end of the
auger into the pipe until it
reaches the blockage. Tighten
the clamp on the handle to grip
the auger and crank the handle.
This should dislodge all the
blockage which can then be
flushed through the system. If
not, the blockage will be re-
tained by the hook and pulled
out as the auger is removed.

RORING
GIMLET

Using an auger
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Toilet Auger

OTHEE NAME: Closet auger
SI:E: Diameter: §, 4, $in.;
Length: 3 and 6ft.

MATERIAL: Auger: spring
steel; Tube: plated steel; Handle:
plastic, wood

USE: To remove a blockage from
a toilet

CRANK
HANDLE

BORING
GIMLET

HANIDLE

TUBE

The auger and hook is fed
through the toilet drainage
passages unril it encounters
the biockage. The vinyl guard
at the end of the hollow tube
protects the toilet bowl from
scratches. Grip one of the
handles at the top of the tube
and crank the other until
the bleckage is dislodged or
pulled out.

Spring Tube Bender

QOTHER NAME: Pipe bender,
pipe bending spring

SIZE: To fit 4 to £in. nomins!
diameter pipe

MATERIAL: Steel

USE: To support a pipe locally
while it is being bent

If metal tubing cr pipework is
bent into a tight curve without
being supported it will kink
and collapse. Soft copper pipe-
work can be bent over your
knee as long as it is supported
internally or externally by a
coiled steel spring. Choose a
bender that jusr fits rhe pipe,
which is usually up to gin.
diameter, aithough some ben-
ders will support a pipe up to
2in. in diameter. Center it on
the proposed bend and with
your thumbs on the inside of
the curve, or pulling against
your knee, bend the tube
slightly past the required
angle, easing it back afterward.
Toremove an internal bend-
ing spring, place a bar in the
ring at the end and turn coun-
ter clockwise while pulling. If
bender is too short for the end
of the spring to protrude, joina
length of string to the ring.

Pipe Burring
Reamer

SIZE: To ream tubes with  to
2in. bere

MATERIAL: Alloy steel
JSE: To remove the burr ona
cut metal tube

The pipe reamer is available
with a shank which fits into a
brace or with its own tommy
bar. It removes the burr froma
cut tube which could otherwise
encourage obstructions (o
build up on the inside,
Holding the tube in a vise,
revolve the reamer clockwise
keeping it centered in the pipe.

INTERNAL

EXTERNAL

RACKET HANDLE

TAPERED REAMER
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Pipe and Tube
Cutter

OTHER NAME: Wheel cutter
§17ZE: To cut  to 4in. outside
diameter rube

MATERIAL.: Curiersfrollers:
alloy steel

USE: "o cur metal pipework

Pipe cutters cut a metal tube
cleanly and squarely. Tackle
thin-wall tubing of brass, cop-
per, iron or steel with a tube
cutter. A pipe cutter is recom-
mended for large-scale tubing.

The tube cutter has one fixed
curring wheel and an adjust-
able slide holding two guide
rollers. Line the cutter up with
the mark and tighten the rollers
by turning the handle. Rotate
the cutter while tightening the
tool berween each revolution
until the tube is cut. Tube
cutiers normally have a fixed
reamer for removing the burr
from the inside,

The larger pipe cutters op-
erate in exactly the same way,
but they have three cutters in-
stead of the rollers. They cut
faster and are bertter if a com-
plete revolution is impossible.
Hold the tube inz pipe vise and
lubricate the cutters with oil.

Qther versions of pipe cutter
are available with a plier
wrench mechanism. For really
large drainage pipework, there
is a cutter made up by linkinga
series of cutter wheels toforma
cutter chain.

Flaring Tool

SIZE: To flare tube with § to
#in. outside diameter
MATERIAL.: Steel and cast iron
UUSE: To flare the end of a tube
to fit a pipe fitting

Compression fittings are used
to join lengths of copper, brass
ot aluminum tubing. To make
a water-tight seal against the
fitring, the end of the tube must
be accurately flared with a flar-
ing rool. It has a split die block,
which can be clamped with
wing nuts around pipework of
different sizes, and a yoke. This
fits into the block and has a
screw fed cone which flares the
tube to a 45 bell shape.
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ROLLERS

Using the flaring tool
Cut and ream the rube and ship
a flange nut over the end.
Clamp the tube in the flaring
tool, keeping the end flush with
the surface of the block. Replace
the yoke and nurn the screw.

ADJUSTING SCREW

ADJUSTING SCREW

LARGE
SCALE
PIPE
CUTTER

PLIER WRENCH
CUTTER

WING NUT

Omnce the tube is flared, the
flange nut can puil the pipe
tightly against the fitting.
Check that it will fir.




Tube Bender

OTHER NAME: Pipe bender
SIZE: To bend tube with an
outside diameter of % to 1{in.
MATERTIAL: Cast iron and steel
USE: To support a pipe while it
is bent

HANDLES

RETAINING

HOORK
FORMER
HOUSING

|| Like spring benders, the tube

bender supports the walls of a
tube locally while it is bent, but
does it in a different way. The
tube is bent over a former
which is curved to the radius of
the required bend and shaped
to support half the wall of the
tube. A separate guide block
supports the upper haif of the
tube as it is bent. Long handles
provide the necessary leverage.

Pipe benders are produced
in a variety of sizes, from small
domestic tools to large .scale
hydraulic benders for the
trade. A pipe bender is an
extravagance for the amount of
plumbing work the average
horne needs, so rent if possible.

Place the straight tube in the
former and under the retaining
hook. Line up the marked bend
with the former’s shoulder.

Place the guide block
on top of the tube. The
movable lever will rake up the
slack. Pull the levers in

apposite directions to bend the

tube over the former.

Riveter

OTHER NAME: Pop riveter
SIZE: Sets rivets of § to jin.
diameter

MATERIAL: Sreel

URE: Torivet thin sheet material

The riveter will join any thin
sheet material, but canvas or
vinyl sheeting will require
washers to prevent tearing.

¥ HOLE FOR
RIVET
MANDREL

HANDLE

The main advantage of the ri-
veter is that it can blind rivet:
when the far side of the rivet is
inaccessible, the soft head is
spread against the inner face of
the work.

Simple riveters take one size
of rivets; swivel or exchange-
able heads take various sizes.

Using the riveter

Drill masching holes through
two halves of joint to take rivet
head snugly. Open handles,
insert mandrel of river in
riveter’s head berween the jaws.

hole
and press hard against work to
seat rivet. Squeeze handles
until mandrel snaps off.
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Soldering Iron

OTHER NAME: Scldering
copper

S1ZE: Head weight: 20z. 10 31b;
Power: 15 to 240 watts
MATERIAL: Head: copper;
Shaft: steel; Handle: hardwood,
plastic

USE: To heat metal and soft
solder for joining

BIT

Some metals can be joined by
melting soft solder, an alloy of
tin and lead which solidifies
when cooled. It must have a
lower melting point than the
metal being used for the job so
that it can flow into a hot joint.
A soldering iron supplies the
heat. It has a copper bit or head
which is fitted to a shaft and
heated by electricity or a flame.

The head size and weight are
important. The soldering iron
must be able to heat the job to
the temperature at which the
solder will flow. A small sol-
dering iron will melt the sol-
der, but if it cannot heat the
workpiece sufficiently, a poor
join will result.

The shape of the head also
varies depending on the job.
Small soldering irons, design-
ed to make electrical connec-
tions, have a narrow “‘pencil”
bit for working in confined
Spaces. irons have point-
ed, hatchet-shaped or tapered
bits. A pointed bit provides
accurate “‘spot” soldering, a
hatchet bit is designed for sol-
dering seams, and a tapered bit
is a good all-round tool: the flat
wide section will heat up a
broad area, while the tool can
be used on edge for a seam.

Flux
Metals to be joined must be
free of the oxide film svhich
normally coats the surface. The
oxide is removed with flux.
Rosin flux is non-corrosive
and is therefore ideal for elec-
trical connections. It comes in
powder or paste form and is
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HANDLBE

PENCIL

POINTED

also incorporated in the core of
wire solders: it melts just be-
fore the solder, and runs into
the joint before it.

An active flux such as sal-
ammoniac will remove grease
and dirt as well as oxide. It
must be washed off in warm
water after the joint is made or
it will corrode the metal.
Tinning the bit
Before use, a soldering iron
must be “tinned” to remove
oxide from the surface and to
improve its heat transferring
ability. If a bit is damaged or
pitted, reshape with a file. Heat
up the bit and when it reaches
the temperature where it will
readily melt the solder, dip it in
flux, and immediately apply
solder to coat the metal.

Soldering a terminal

Strip off the insulation and
fan the wires so that you can
stroke them with a folded picce
of emery cloth. Make this a
pulling stroke only to avoid
bending the filaments. Twist
the filaments together with a
pair of pliers, and tin the twis-
ted end by applying the hot
iron and cored solder.

Ciean up the point of contact
on the terminal with emery
cloth and crimp it on to the
wire with pliers.

Apply the hot iron and cored
solder to the junction between
the wire and the fitting
encouraging the solder to flow.
A good connection will look
smooth and wel.

Soldering a lap joint
Lap or folded joints are used to
join sheets of tinplate which
need a large overlap. Tomake a
lap joint, clean up the areas of
contact with wire wool or em-
ery. Dip the stick of solder in
active flux and apply it to the
area. Apply a hot 125 watt sol-
dering iron and solder to both
halves of the joint. Assemble

Soldering the seam

Apply a bead of flux along the
seam and work along it with
the iron. It must be continuous
for a good joint.

the joint holding it firmly in
clamps or between wooden
blocks in a vise. Tack the joint
as shown above.

Check the other side of the
joint to see that the solder has
permeated and solidified on
that side. Wash the joint under
running hot water.




Propane Torch

S1ZE: Burner diameter:  to 1gin.
MATERIAL.: Tubing: brass;
Handle: plastic

USE: Tt. provide a heat source
for soldering and brazing

| The propane torch can be used
1 1o join metals by soft soldering,
hard soldering and brazing, as
well as 1o burn off old paint.

The propane torch burns li-
quid petroleum gas which is
pressurized in metal con-
tainers. Propane is the gas
commonly used, as butane is
used only where normal room
temperature is constant.

Burners will produce a nee-
dle flame for precision solder-
ing or a broad flame for heating
pipework. A flame spreader
can be arttached 1o produce a
fan shaped flame suitable for
burning off oid paint and var-
nish finishes.

The torchis connected to the
gas container by a hose. The
hose connects to a large gas
container through a vaive or
through a gas regulator which
is used to maintain constant gas
pressure when more than one
burner is operating from the
same container.

Lighting the torch

Open the control valve to re-
lease the gas, which mixes with
air drawn throngh air intake
holes at the burner 1o producea
combustible mixture. Ignite
the gas with a naked flame or
spark and adjust the flame to
the required size.

The hottest part of the flame s
approximately halfway along
its length. Direct this onto the
work for maximum efficiency.

Solderiang plumbing joints
Copper plumbing can be easily
and neatly joined by soldering
the joints. The plumbing con-
nector is flared to fit over the
plain end of the pipe.

How to solder joints

1. Cut the tubing square; clean
off the burr. Use emery or steel
wool to clean inside connector
and outside pipe to the depth of
the flared section on connector.

2. Brush a non-corrosive flux,
preferably a paste, on the clean
metal. Insert the tubing in the
connecior and rotate 10 spread
the flux. Wipe off excess flux.

3. Heat the joint with a
propane torch. A heat shield
fixed to the end of the torch will
enclose the area and protect
material behind the work.

4. When the flux begins to
bubble out, remove the torch
and apply the tip of the solder
to the edge of the connector
where capillary action will
draw the solder tnto the space
whichever way the connector is
facing. Do not apply flame o
the solder itself. It is the heated
metal which melts the solder,
not the flame. Apply the solder
to two or three places around
the edge of the fitting until a
Iine of solder shows around the
entire joint.

Solder all joints while the
cannector is hot. Reheating the
area will soften existing joints
and weaken the seal.

Brazing

Higher temperature brazing
will produce stronger load-
bearing joints. Wire the joint
together so it does not move
and use a suitable flux and
brazing rod. Enclose brazing
area with a firebrick furnace.

Safety factors
Check your equipment re-
gularly for leaks.

Do not use a naked flame to
check a leak. It can usually be
detected by smell and confirm-
ed by brushing on a soapy
water solurion which will bub-
ble where the gas is escaping.

Keep the contziner away
from sources of heat and dis-
card empty containers safely.
Do not throw them on to a fire.

Do not leave a burning torch
unattended. When you have
finished working, turn off the
supply at the container first so
that all gas in the hose is bur-
ned off before disconnecting.
Close the valve at the torch and
disconnect from the container
before storing.
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Arc Welder

S1ZE: Amperage tange: 30 to 230
MATERIAL: Various i
ACCESSORIES: Welding rads TRANSFORMER
USE: To join metal by fusion of
the workpiece

CARRYING HANDLE

AMPERAGE DISPLAY

Arc welding joins metal o
metal by heating the material
to melting point with an n-
tense clectrical discharge inthe
form of an arc. The arc is
produced by passing an electric
current, regulated by a trans-
former, across an air gap be-
mween an electrode and the
work. The electrode also melts,
adding more molten metal to
the weld, filling up any vacant
space and reinforcing the joint.
The outside of the electrode is
covered with a flux-like coat-
ing. During the welding pro-
cess some of the coating is
burnt off, forming a gaseous
screen to protect the molten
metal from oxidation. The re-
maining material combines
with impurities in tie molten
metal floating to the surface to
form a coating of “‘slag” which
is broken off when the weld
finally “freezes™.

AMPERAGE
SELECTOR

GROUND CABLE

CARBLE

ELECTRODE
RELEASE BAR

ELECTRODE
HOLDER

WELDING ELECTRODE
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! Preparing to weld
Protect yourself against the in-
tense light produced by arc
welding, as well as the inevi-
table shower of sparks. Use
special dark glass goggles or a
face mask t0 view the work
whenever the welder 1s used,
Wear leavy duty leather
gloves preferably with gauni-
lets. A leather apron stops any
sparks falling on your clothes,
which should be dark vo avoid
reflected light from the arc.
Make sure that the area sur-
rovnding the welding bench is
free from inflammable ma-
terial. If possible, cover the
bench 1 in.sheer steel.

Setting up the equipment
The ground connection must
be connected to the work, or to
t | a metal bench top if the work is
{1 in contact with it. Insert a
I -welding rod in the electrode
i+ holder and select the appro-
| priate amperage recommended
{.for the rod. The smaller trans-
~formers available to the home
user will handle electrode sizes
rom 16 to [0 swg. Mild steel
electrodes are the most com-
mon, although many alloys are
used for different materials.
Clamp or wire together the
workpieces to secure the joint.

{' Striking an arc

When the electrode is brought
into contact with work and
quickly lifted 1 in. from the
surface, a spark is produced.
Either strike the work with the
tip of the rod letting it bounce
the required amount, or swing
the tip against the work rather
like striking a maich, lifting it
from the work as it comes into
countact. If* the electrode is not
lifred quickly enough, the end
of the rod will stick to the work
producing a short circuit. Dis-
lodge a sticking electrode as
quickly as possible by moving
the rod from side to side pull-
ing it from the work.

An electrode held the correct
distance from the work will
crackle evenly. If held too far
away, it will sound uneven and
snap out completely atacertain
distance from the work. At the
end of the weld, lift the elec-
trode quickly from the work to
snap out the spark.

Laying a bead

The process of applying mol-
ten metal to the weld is known
as ““laving a bead”. Hold the
electrode 15 inthe direction of
the weld. Srrike an arc and
move the rod at 1 steady rate,
maintaining the correct angle
and length “f arc. Move the rod
as the 1~ « end of the crater
fills up with the molten metal
called the “puddle™.

If youmove it too slowly, the
slag will flow in front of the
molten metal and contaminate
the weld, producing gas
pockets. When the weld has
frozen, chip off the slag with a
cold chisel ora “chipping ham-
mer”’, which has a cross peen
and a pointed end.

Getting the bead right

A good weld will produce an
evenly rippled bead which is
uniform in width. Current
which is too low wili not penet-
rate the metal very far, leaving
a high bead on the surface of
the work. The arc will also be
intermittent.

If the current is set 100 high,
it will pepetrate well, but the
bead itself will be thin leaving
undercuts. The arc¢ will hiss.

If the weld is too slow, a wide
bead will form, which does not
fuse well ar the sides. The job
will also be overheated, en-
couraging distortion.

If the weld is toa fast, it will
not deposit enough metal, soan
irregular narrow bead with
undercuts will form.

If the arc is too long, it will
produce a rough weld, splatter-

ing globules of metal along the
bead. If vou have any trouble
maintaining an arc, even with
the electrode held at the re-
commended distance from the
work. check that the ground
connection 1s satisfactory. Al-
ternatively, you may need to
increase the current to suit the
size of the welding rod.

GO0OD WELD

HIGH BEAD

s

IINDERCUT

WIDE BEAD

NARROW BEAD

SPLATTER
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Types of joint

Practice all the various joints
and techniques on scrap ma-
terial before attempting to
weld an actual job. Always
tack-weld a job with beads
about % to 2in. long at strategic
positions along the joint to
hold the woerk securely while
you lay the main bead.

Butt joint
For thin gauge metal, 16 swg,
for example, butt the edges
together and tack-weld the
joint. Raise the work above the
bench on pieces of scrap metal,
and lay a bead along the joint.

If the current is too high or
the rate of travel is too slow you
may burn through thin sheet
metal. Set the transformer at
20 10 50 amps for this thickness
of metal and use a 14 swg rod.
For thicker sheets, say 18 swg
metal, leave a Lin. gap at the
joint and tack-weld both sider
before laying a bead on one side
to penetrate halfway through
the metal. Turn the work over
and lay a second bead.

WELD

SHEET METAL
_/'1“\

BACK UP SHEET

Preventing burn-through
Back up the jomt wizh a sirip
of copper to absorb some of the
heat of the arc. It will also
leave a perfectly flar joinr on
the underside.

Butt jointing thick metal

On metal up to ¢in. thick, bevel
the edges of the plate. If the
plates can be welded from both
sides, bevel the underside also.
Make a pass to lay a bead in the
center of the joint. Clean off the
slag and lay two more beads.
Finally, lay a reinforcing bead.
You will need to weave the
electrode from side to side as
you move along the joint to
achieve a wide enough bead.
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Reinfercing bead

Make four passes to butt joint
really thick metal. The first
pass (top) deposits the bead
in the center of the joint.

It must penetraie to form a
small bead on the other side.
Make the second and third
passes side by side to fill the
gap. Finish the joint with a
reinforcing bead (bortom).

Corner weid
To join on the outside of a
corner, fill the right angle
gap between the two edges. For
thin metat lay one bead down
the center, or fill the gap with
weld as for a beveled bun joint.

Edge weld
Weave a bead across the two
edges for a side by side join.

Lap joint

Laya bead in each corner of the
lap joint. Try to fill the right
angle with an even bead. Donot
melt too much of the top corner.

Fillet or right angle weld

Lay a single bead down the
center of the joint, keeping the
electrode centered between the
two halves of the joint. The
thickness of the bead should be
approximately that of the
metal, and the surface of the
bead should be nearly flat with
the edges slightly curved where
tliey meet the metal. If nec-
essary, lay more than one bead.

Position welding

The easicst way of welding a
joint is to lay it flat on the
bench. Welding in this position
is known as “flat welding”. It is
not always possible to work on
the bench and it may be nec-
essary to weld a joint in siru.

'

Vertical welding
The most difficult part of weld-
ing a vertical joint is keeping
the molten metal from falling
out of the puddle. The arc
must be kept short and the
pudidie kept small to encourage
the weld to freeze quickly.
For welding sheet metal over
Lin. thick use the vertical up
method. Use 8 or 10 swg rods.
Lay wider beads for a large
fillet or beveled joint by weav-
ing the rod from side to side.

Vertical up welding

Point the electrode up shghily
and sirtke an arc depostiing a
stnall amount of metal at the
base of the joint. Quickly raise
the tip with a wrisi movement,
which lengthens the arc before
depositing more metal on that
previously laid. Continue with
this “whipping” motion up the
entire joint.

Vertical down welding

For sheet metal up to &in. thick
work from top to botrom. Hold
the electrode centrally on the
joint pointing upward and lay a
bead at a steady rate. Large
diameter rods ate difficult to
control so use as small a rod as
will do the job.

Horizontal and overhead
welding

To prevent the bead sagging,
the movement of the eiectrode
must be slightly faster than for
other positions. Insure that
falling sparks or molten metal
cannot get inside your collar or
gauntlets.




Needles and Skewers

Needles are extremely ancient tools, starting
life about 14,000 years ago as bone, flint

or thorn awls used to punch holes in animal
hides. Later a notch was incorporated to

carry thread, and by the Bronze Ag. . the eve
had been developed. The Romans usca & nze
needles and steel needles, probably fru. :
China, were brought to Europe by th ™ «ors
in the Middle Ages.

Upholsterer’s Needle

SIZE: Length: 4 w Loin.

Gauge: 1510 11

MATERIAL: Steel

USE:; General upholstery sewing

Upholstery needles can be
round or bayonet pointed, and
are usually double ended,
either with two round poinr-
two bavonet points or one «
each. Use bavonet points for
stitching edges of rolls. For
heavy duty work use a mattress
needle, a tougher version of the
upholsterer’s acedle.

Needles are messu: ' by
gauge as wesi as length. The
‘higher the gauge number, the
- thinner the needle.

OVAL
BOINT

Upholsterer’s Skewer

—BAYONET
POINT

S1ZE: 3 w 4in.

MATERIAL: 5.ee?

USE: To . 'uw «~holstery

temporarily i place

The skewer is used to anckn
uphol~rory work in place wi o le
adjusunents are made for 1
before final tacking, sewing or
giuing, or while preliminary
-t tciing is done.

Upholsterer’s
Regulator

SI7ZE: 6 to 12in.
MATERIAL: Steel
USE: To adjust stuffing

The upholsterer’s regulator is
spiked at one end and paddle-
shaped at the other to make it
easy to hold. It is poked
through the burlap covering
and used v smooth out or
redistribute the stuffing.

BFADDLE

OVAL
POINT

BAYONET
POINT

LOOP HANDLE

HANDLE

Half Circular
Needle

SI1ZE. Lengrh: 2 to 6in.; Gauge:
17 to 14

MATERIJAL: Steel

USE: For general upholstery
work inaccessible to straight
needles

EYE

BAYONET POINT

Half circular needles are the
most useful, as nearly all
upholstery work i5 done in
confined places or at awkward
angles. Curved needles make it
easy to sew on flat or on fixed
surfaces. They usually have a
bayonet point.

Sewing at awkward angles
The half circular needle carries
the thread eastly through the
stitch where the material itself
canrur be wmanipulared,
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Repairing an edge tear
Half circular needles are parti-
cularly useful for repairing
tears near a piped edge. The
stitching technique is called
“frenching™.

1. Fold the far edge of the tear
under 4in. Secure the torn edge
close to the pipmg with
uphoisterer’s skewers. ( Darning
needies make a reasonable
substiture. ;) Thread the needle
with upholsterer’s twine,
knorred at the end.

2. Srarting at the boiton end
of the tear, push needle up
through cover and back again.

3, Take needle back 4in. Push
it under piping to outside edge.
Make another stitch through
side cover just below piping.

4. Pull thread rightly 1o close
rear. Push needle back up urder
piping and pull thread right.
Pass needle through the torn
cover and then back under
piping. Pull thread again. Con-
tinue process, removing skewers
as you ga, taking stitching

about Lin. bevond tear.
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Sail Needle

SI1ZE: Length: 24 1o 5in.;
Gouge: 180 6

MATERIAL: Steel
USE: To make and repair sails

THICK BODY

POINT

needles
strong, chunky needles with
large rectangular eyes. They
are used with a leather sail-
maker’s palm, which makes it
easier 1o push them through

Saii are extremely

Mending a sail

Double the twine and grease it
with a candle. Push the needle
up one side of the tear from
below, take the rwine across the
hole and push the needle down
through the other side.

Leather Needle

SIZE: Length: 2 10 Tin,;
Gauge: 18 to 14
MATERIAL: Steel
USE: To sew leather

The curved leather needle has
a bayonet poimt and is used for
stitching leather to make bags,
shoes, saddles etc.

There are also flat leather
lacing needles which have a
triangular shaped eye to take
lacing thongs.

LARGE EYE

THUMB HOLE

Bring the needle up through the
tear, across the stitch just made
and start again, continuing

to the end of the tear.

Protect the repaired slit with
beeswax or candle grease.




Spring Needle

SIZE: Length: 4 15 6in;
Gauge: 10
MATERIAL: Steel
USE: To attach springs
to webbing

OVAL EYE

FLAT CURVE

POINT

| The spring needle is a stout,

] curved needle used to sew

springs to upholstery webbing
and burlap. It can also be used
where a half circular needle
would be the right shape but
not strong enough, Use strong,
six-cord spring twine for
attaching springs.

Springing

Whether vou are springing a
new chair or repairing an old
one, make sure the springs are
fixed upright o the webbing
and in straight lines inall direc-
tions. To avoid damage, use a
blanket-covered  workbench
for all upholstery work.

Fixing new springs
With the chair (or stool) upside
down on the bench, arrange the
springs, bottoms up, roughly in
position. Nail the webbing to
the chair frame using the web-
bing stretcher (see page 201),
Lace the strips of webbing
which go from front to back
securely under each spring in
the row. Interlace the side-ro-
side webbing, making sure that
the strips cross over above a
spring. Stitch the springs to the
webbing at the junction of the
two webbing  strips, using
three or four fixing ties for each
spring, depending on the size
of the spring and the dimen-
stons of the chair itself.

A

Securing the webbing
After threading the webbing
through the springs, pull it tight
and tack to the frame.

Thread the spring needie with
twin=, and stitch down the first
spring. Begin with a slip knot.
Without tying off the threads,
move on to the adjacent spring
and repeat the sequence. Work
from front to back and tie off
the last spring with a double
knot. Trim the twine.

Turn the chair upright and
secure the tops of the springs.
Cover with burlap, tacked to
the top edges of the seat frame,
Leave lin. surplus all around,
Sew the tops of the springs to
the burlap as before.

Stitching the springs

Stitch the spring ar equidistani
potnts with a half-hitch or
other strong knot. At the end of
the aperarton the spring should
be anchored to both strips of
webbing.

Tying springs
Larger chairs (nine springs or
more) will need the springs to
be additionally tied in with
strong, soft twine.

Turn the chair over. Secure
a length of twine to the back of

F the seat frame with a tack. Tie

each spring with two knos.
Tack the twine to the front rait.
Follow the sequence below.
Do riot comjress the springs
morz than 2in. below their
free-standing height, as this
makes an uncomfortable seat.
Cover the springs with
burlap and continue as before.

e

Tying sequence
Beginning with the middle row
work toward the front, tying
the top of each spring. Tie cach
side row, then work across the
chair, following the same order.

Repairing springs

Turn the chair upside down
and take off the burlap and
webbing, using an old chisel
and mallet to remove tacks.
Note the position of the old
springs, and replace any if nec-
essary. Then dust the inside
thoroughly and proceed as for
new springs.
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Brushes of some kind must have been
nsed by the cave painters of the Old Stone
Age, but what they were made of is not
known. To come to more recent times,
the accounts for work done at
Westminster in 1352, quoted by L. F.
Salzman in his Building in England
include ““2 dussen graye (badger) tailes
and 4 dussen quyllis whereof were made
pensellis and for threde had for byndynge
of the same.”” For St Stephen’s Chapel in
the same year “21d was paid for 30 quills

The construction of
brushes

Before being bound to the
stock of the brush, the filling is
“set” in pitch, resin or more
commonly in vulcanized rub-
ber, which is impervious to all
the noemal materials a paint
brush is likely te encounter.
Pitch and resin may dissolve in
volarile spirit and are therefore
used mainly for dry brushes
such as dusting brushes or for
brushes used only with water
such as washing down brushes.

The ends of the filling are
dipped in the setting and
bound while still scft to hold
them firmly in the stock. There
are several ways of binding, the
most familiar being the metal
ferrule. This is a sheet of thin
metal wrapped around the fill-
ing and riveted or pinned to the
stock section of the handle.
Seamiess ferrules are pressed
onto the filling and handle in
one continuous band. On other
brushes, the filling is a circular
bunch of iilaments, set and
bound to the stock with wire or
string. Each group of filaments
is known as a knot, Knotted
brushes can also be bound with
sheet metal.

Some brushes have the fill-
ing divided into smali circular
bunches, bound with string or
wire and set with. rubber or
pitch into holes drilied at reg-
ular intervals in the stock,

Brushes, Roliers and Paint Sprayers

of peacocks and swans and squirrel tails
for the painters’ brushes and thread for

binding the brushes and pencils and 12d
for a pound of pigs’ bristles.”

- RUBBER SETTING

RETAINING PINS

HANDLE
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The filling

The filling is the part of the
brush commeonly referred to as
the “bristles”’. This is a mis-
nomer, now entrenched in the
language, as strictly speaking,
the word describes only one of
the common fillings.

Bristle

Bristle filling, obtained from
the coat of a boar, is used in the
best quality paint brushes, and
can be black, white, gray or
yellow. The natural censtruc-
tion of bristies makes them
tdeal for applying paint. Each
individual filament is rapered
and finally splits at the end
which helps when “laying off”’
the paint; the split ends are
known as “flags”. The barbed
surface of the bristle enables
them to retain more paint than
other fillings, and a bristle
brush is very resilient, spring-
ing back to its original shape
when flexed. However, when
used with water-based paint,
brushes with bristie filling may
swell ourt of shape.

Horsehair

Horsehair filling comes from
the mane and rail of a horse.
Horsehair is perfectly smooth
and lacks the resilience of bris-
tle. It is best used to bulk out a
filling in combination with bet-
ter quality filaments.

Oxhair

Oxhair filaments are very
similar to horsehair, but some-
what coarser, r.vailable in
black, brown and white they
are used for grainers and also
for professional signwriting
brushes.

Badgerhair

A soft vet springy filling used
for scofteners. They are easily
recognized by the gradation of
their color from white to black.

Fiber

Fiber is a cheap, tough filling
obtained from the stem of a
palin tree. Its natural color is
yellowish white, but it is often
dyed to match better quality
filaments when used in com-
bination with them. It is often
used in washing down brushes,
and wall brushes designed for
rough surfaces.

Synthetic filling

Many modern paint brushes
are now made with nylen
or other synthetic filaments.
Good quality synthetic fillings
are very hard-wearing and
apply paint well. The filaments
ar¢ made to resemble genuine
bristle, being tapered, flagged
and textured te hold the paint.

Squirrel and sable

These are soft brush fillings,
used in short lengths only for
the thin paint brushes used for
signwriting and graining.

Choosing a brush

A good quality brush is an
investinent as long as you clean
and store it properly after vse,
It will hold more paint and
apply it better than a cheap
brush, and is less likely to shed
its filaments.

Test the resilience of a new
brush by stroking it against a
firm surface as though you
were painting. The filling
should flex without spreading
too much and should spring
quickly back to shape.

Fan the filling with your fin-
gers to insure that it is solidly
set and bound to the stock.
Make sure that a ferruled
brush is firmly attached to its
handle.

Testing the brush

Fan the brush to check that the
filling is firmly set and bound
securely to the stock.
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Flat Paint Brush

OTHER NAME: Varnish brush
SIZE: 1 10 4in.

MATERIAL: Fiiling: bristle, FILLING
fiber, synthetic, mixed; Binding:
plated steel; Handle: hardwood
USE: To apply paint or varnish

Flar paint brushes are used for
applying gloss or semi-matt
paint to woodwork.

Do not overload your brush.
If you consistently dip it too far
into the paint it will begin to
run down the handle filling the
roots of the bristles. Such paint
could be d:ifficult to remove
when cleaning the brush.

Hoid the brush so that you
can move your wrist easily in
both directions. Apply the
paint in even strokes, flexing
the bristle against the surface FERRULE
to make the paint flow down to
the tip of the brush. To spread
the 12ixc evenly, change the
direction of the brush strokes
frequently, fimshing with light
upward strokes to prevent run-
ning. Take particular care
around moldings which exert
uneven pressure on the bristles
squeezing o1l eXcess paint to
form unwelcome runs.

Normal interior paintwork
will need one undercoat which
should be left for 16 hours
before rubbing down lightly
with fine glass paper. Apply
one or two top coats as direcred
by the manufacturer.

HOLE TO
SUPPORT BRUSH
IN SOLVENT

Charging the brush

Dip abour a third of the filling
into the paint, and touch it
lightly on both sides of the lip of
the contatner to remove excess
paint from the outside.
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Painting doors

Painting doors is 4n exacting
job and requires grea. care if
you are to achieve a smooth,
drip-free finish. Paneled doors
are particularly wricky as their
moldings encourage paint to
run. Do not wear woollen clo-
thing which might shed hairs
that stick to the work. Remove
all fittings from the door and
wedge it in an open position.

Paneled doors

Paneled doors should be pain-
ted in the following sequence:
. Moldings

. Panels

. Center uprights

. Horizontal rails

. Side rails

. Edges
. Frame

When painting any kind of
door, make sure that you lay off
the paint in the direction of the
grain. Do this in each section of
the paneled door.

Doors are usually painted
with knockproof gloss paint for
protection but will still need an
undercoat. Apply this in the
sequence shown above.

Flush doors

When painting flush doors,
you must work at a reasonable
speed to avoid join marks
showing between sections of
paint work. Start at the rop.
Apply paint across the top sec-
tion of the door using horizon-
tal and vertical strokes (1).
Without reloading the brush,
smooth out the entire section
with horizontal strokes (2).
Finally lay off with light verti-
cal/upward strokes {3). Con-
tinue in the same way painting
down the door (4).
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Baseboards

Use a cardboard mask to pro-
rect the floor when painting the
ba:eboards. Paint them last o
avoid dust being kicked up on
to the wet paint.

Shelves and cupboards

If the gap between the shelves
is narrow, cut down the handle
of an old brush to avoid mark-
ing the paintwork. Paint the
inside of a cupboard first to
avoid touching doors covered
with wet paint.

One Knot Paint
Brush

OTHER NAME: Ground brush
SIZE: 2 to 23in.

MATERIAL.: Filling: bristle,
mixed; Binding: copper wire,
sheet copper; Handle: hardwood
USE: To apply paint and varnish

FILLING

STRING
BINDING

HANDLE

The traditional one knot brush
has now been almost entirely
superseded by the flat paint
brush. They are however parti-
cularly good for the application
of thick or heavy paint. Knot-
ted brushes have to be “run-
in” for a while before they can
spread the paint evenly. Older
painters would often use the
brush as a duster until it was
sufficiently worked in to per-
form well as a paint brusii.
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Sash Tool

OTHER NAME: Sash brush
SIZE: £ to 1in.

MATERIAL: Filling: bristle;
Binding : string, aluminum, plated
steel; Handle: hardwood

USE: To paint window frames

The sash tool is an cold-fash-
ioned brush which is now
hardly ever used, and mest
manufacturers have dropped
it from their catalogs. Most
painters today use a standard 3
to lin. wide flat paint brush to
paint window frames.

Care of brushes

For overnight protection, sus-
pend the brush, with the bris-
tles up to the ferrule in a
suitable solvent. For oil-based
paint use turpenting or paint
thinner, and for latex paint use
clean water. Make sure that the
container is deep enough to
keep the bristles off the bot-
tom. When using a chemical
solvent avoid plastic containers
as they might dissolve along
with the paint,

Overnight soaking
Suspend the brush in a
container of suitable solvent by
passing a rod through the hole
drilled in the brush handle.

When you have finished the
iob, wipe off any excess paint
and soak ocut the brush in a
container of solvent. When you
have removed as much paint as
you can, wash the brush in
warm soapy water to remove
the solvent and partially dissol-
ved paint. Shake out the excess
water and blot the filling with
an absorbent rag, gently
smoothing the bristles into
place with the fingers.
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Removing excess paint
Wipe off the brush on old
newspapers to get rid of as
much paint as possible before
you soak the brush in solvent.

Removing dissolved paint
Work out remaintng paint by
squeezing and fanning out the
filling with vour fingers.

If you will not need to use the
brushes for some time, protect
the filling by wrapping it up
when it is completely dry.

Long term storage

Wrap brush heads in brown
paper or aluminum foil, and
secure with a rubber band.




1| Beveled Sash Tool

M| OTHER NAMES: Trim brush,
g ! cutting-in teol
i SIZE: 3in.

‘1 MATERIAL.: Filiing : bristle,
synthetic, mixed; Binding: plated
steel; Handle: hardwood
USE: To paint window frames

BEVELED
FILLING FOR
“CUTTING IN>

The beveled sash tool is a small
flat paint brush, with the filling
trimmed to an angle. This
makes it easier to paint up to
the edge of window glass and
into the corners of the frame.

Painting around glass
With a lhirrle practice, it is not
difficult to paint right up to the
glass with a slow, free-hand
stroke. In fact, a slight over-
lapping of paint onto the glass
seals the gap between putty
and glass to make the frame
weatherproof. If you do not
feel confident, use some form
of paint shield. Several com-
mercial shields are available,
but a sheet of stiff cardboard
will do as well. If you do over-
shoet, remember that paint can
be neatly removed with a razor
blade when dry.

Using a paint shield

Press the patnt shield into the
joint berween glass and frame.
Hold it in place while painting.

Using magking tape

An alternative method of
shielding the glass is to use
masking tape, which peels off
cleanly. Mask all the edges
with tape before applying
paint. Peel it off when the

paint is dry,

Casement windows
When painting casement win-
dows leave the stay in position
to control the angle of the win-
dow. Paint it last if it iz to
match the window frame, or
mask it with tape.

Paint as follows:
1. Rabbets, where the frame
meets the glass
2. Crossbars
3. Cross rails
4, Side rails and edges
5. Window frame
Fasten the window open before
starting on the cross rails,

T

Sash windows

Open the window top and bot-
tom and move sash cords out of
the way. Paint the bottom
meeting rail and as far up the
vertical section of the sash as
you can go. Almost close the
window and paint the rest of
the top sash. Paint the bottom
sash followed by the frame.
When the paint has dried,
paint the top 6in. of the outside
runners, and with the bottom
sash closed, paint the whole of
the inside Tunners.

3

5

- Before starting, push the

bottom sash up and the top sash
down to overlap by 6in.
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Wall Brush

OTHER NAMES: Distemper
brush, kalsomine brush,

paste brush

SIZE: 4 to 8in,

MATERIAL: Filling: bristle,
fiber, mixed, synthetic; Binding:
plated steel, copper wire, sheet
copper; Handle: hardwood
USE: To paint large areas

Wall brushes come in sgveral
forms. The traditional mode}
has two or three knots, bound
with copper wire or sheet
metal. The best known modern
version has a one piece handle
and stock and is bound like
a flat paint brush. The stock
extends as a wooden wedge
around which bristles are
grouped forming a reservoir
for the paint.

Another type, sometimes
called the “Dutch” pattern,
bas a turned handle jointed
inio a wooden stock. The filling
is bound 1o the stock with a
metal ferrule.

Large brushes can become
very tiring to use, so do not
overload your brush.

Latex paint will dry evenly,
regardless of brush strokes. If
it appears patchy when dry,
apply a second coat. Gloss
paint on the other hand should
be laid off with light vertical
strokes. Gloss paint will prob-
ably require two undercoats
followed by a top coat. The
unfinished edges of gloss paint-
work should be ““picked up’ as
quickly as possible before they
dry out, or they may show
when the job is finished.

Use a wide, soft wall brush
1o apply paste to wallpaper.
{See page 55 for method.)

Tie g length of siring across the

paste bucker to support the
brush berween pasting sessions.

ONE PIECE
STOCK AND
LE

RESERVOIR

TURNED HANDLE
JOINTED
INTO STOCK
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Using the wall brush

Hold the brush like a flar paint
brush and then apply the paint
in alternating vertical and
horizontal strokes to achieve an
even cover. Latex paint should
dry evenly, but gloss paint
needs more care. "

Painting a wall with gloss
paint

Work in vertical sections across
the wall, starting from the
cetling. This blends the wet
edges together. Pick up any
unblended edges quickly.

Washing Down
Brush

OTHER NAME: Wash down
brush

SIZE: 6in.

MATERIAL: Filling: bristle,
fiber, mixed; Binding: copper
wire, sheet copper; Handle:
hardwood

USE: To wash walls and ceilings

COPPER BINDING

DOUBLE KNOTS

The washing down brush is
used for washing off old paint
work and for soaking wallpaper
prior to stripping. It is tradi-
tionally a two knot brush,
resembling a wall brush but
with shorter, cheaper quality
bristles as filling.

Worn wall brushes will make
very good washing down
brushes.

Paint Pad

OTHER NAME: Brush pad
SIZE: 2 = 1 to 8 x 34in.
MATERIAL: Holder: plastic;
Pad: mohair covered plastic foamn
USE: To apply paint

HANDLE

PLASTIC FOAM

An entirely new kind of paint
applicator, the paint pad has
very fine mohair bristles back-
ed up by plastic foam which is
clipped into a holder. The pads
apply paint quickly and evenly,
achieving a very smooth finish,
but they are not as versatile as a
tracditional paint brush.

Clezn the pad’s fine bristles
thoroughly immediately after
use. Blot excess paint onto old
newspapers, and remove the
pad from its holder to clean it
in the appropriate solvent.

MOHAIR BRISTLES
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Dusting Brush

OTHER NAME: Jamb brush
SIZE: 34 to d4in.

MATERIAL: Filling: bristle,
horsehair, fiber, mixed;
Handle(stock - hardwood

USE: To brush down paintwork
before painring

FILLING BOUND IN
CIRCULAR BUNCHES

The dusting brush is designed
t0 remove the inevitable Jayer
of dust which accumulates
after paint has been rubbed
down, especially if filling has
been applied to mend cracks.

Mottler

SIZE: 110 4in.

MATERIAL: Filling: hoghair,
carmnelhair, squirrethair; Binding:
plated steek; Szock: hardwood
USE: To produce imitation wood
grain effects

With the mottler a skilled
grainer can move wet color
over the work to create a wood
grain effect, or lift it, to leave
pale, soft edged areas. The
pressure across the filling is
varied by the fingers to pro-
duce alternate dark and light
stripes of color.

The motter has no handle as
such; the srock doubles as
handle, giving the fingers easy
access to the filling.

Pencil Overgrainer

SIZE: 1 to 4in.

MATERIAL: Filling : squirrel-
hair, sable; Binding: plated stee);
Stock: hardwood

USE: Te produce imitation wood
grain effects

The overgrainer is a row of
pencil brushes set into a one
piece stock and handle. It is
used to draw wood grain effects
either by applying color to a
surface or by lifting wet color
off the work leaving lighter
areas to make the pattern.
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Flogger

SIZE: 4in.

MATERIAL: Filling: bristle;
Binding: plared steel; Handle:
hardwood

USE: To produce imitation wood
grain effects

A flogger is made like a stan-
dard paint brush, bur has
longer bristles than normal

The flat of the brush is used bs

strike or *“flog” the wet color to
produce a patterned texture
which resembles some types of
wood grain.

Softener

i1 S1ZE: 24 1o 4in

MATERIAL.: Fiiling: badger-
hair, hoghair, skunkhair;

Stock handle: hardwood

USE: To produce imiration wood
grain effects

Once the hard edge lines have
been drawn on the work with a
| fine brush, 2 grainer softens the
| edges by stroking the color
] with a softener. The whole
graining may be softened, or a
graduated band produced by
leaving one edge sharp while
softening the other.

Stippling Brush

SIZE: 4 x 3 to 8 x 6in.
MATERIAL: Filling: ristle;
Stock/handle: hardwood

USE: To produce a texture on a
painted surface

Stipplers are used to texture
rrrat vunint A eeral]l #owcieswad s
Wi Pﬂllll.- Lh YRl Rl AL SAL T
face hides many structural irre-
gularities as well as obscuring
the brush marks. The ends of
the bristles do the actual work
as the stippler strikes the wall.
Keep the brush square to the
work at all times, burt keep on
changing the angle of approach
o achieve an even texture.
Work in overlapping bands.

ONE PIECE
HANDLE OR
STOCK
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Stenciling Brush

SIZE: Diameter: & o 1&in.
MATERIAL: Filling: horsehair,
bristle; Biding: plated steel;
Handle: hardwood

USE: To apply paint through

a stengcil

ROUND SECTION
HANDLE

Using a stencil is the easiest
method to paint a motif on a
surface, especially if it istobe a
repeat pﬂttern.

Cut the shape from thick
paper or thin cardboard, lay it
flat on a surface, and stipple
with a stenciling brush. Do not
move the stencil until the motif
has been completed.

Using the stencil

FLAT WOODEN
HANDLE

Lightly strike the surface
through the stencil with the
ends of the bristles, which
carry the paint.

Lining Tool

OTHER NAME: Lining fitch
SIZE: Width - % to 13in
Thickness: & to fin.
MATERIAL.: Filiing: bristle,
horsehair; Binding: plated steel;
Handle: hardwood

USE: To paint straight lines

Painted straight lines are ofien
needed either as decoration or
10 emphasize a particular area.

The lining tool is specially
designed for use with a straight
edge. The filling is bound in a
rectangular ferrule and is cut at
an angle at the end. The paint
used should flow easily so thata
line can be drawn in one pass,
but not be so fluid that it begins
to run.

Line up a straight edge,
bevel side down, and run the
brush against it. Keep the ACCURATELY TRIMMED FILLING
brush upright throughout.

RECTANGULAR FERRULE
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Fitch

S1ZE: Dianrerer: £ to RBin;
Width: & wo 13in.
MATERIAL: Filling: bristle;
Binding: plated steel; Handle:
hardwood

USE: T'o paint fine detail

A fitch is used to paint small
details or narrow window
frames. It is available with
round sectioned filling and fer-
rule, or with the ferrule crim-
ped to flatten the filling.

Crevice Brush

OTHER NAME: Radiator brush
SIZE: 1 to 2in.

MATERIAL: Filling: bristle,
mixed, synthetic; Binding: plated
steel; Handle: steel, hardwood
USE: To paint in confined spaces

The crevice brush has the
bound filling mounted at an
angle on a long handle. It is
used to apply paint in confined
orf awkward spaces, such as
‘behind radiators, which could
not be reached with a normal
paint brush.

Tar Brush

SIZE: Diameter: 1£ to 23in.
MATERIAL: Filling: bristle;
fiber, mixed; Binding : plated
steel, irony Handle: hardwood
USE: To apply thick paints

The tar brush has a round
splayed filling bound either toa
short turned handle or to a
pole-like handle, up to 4ft
long. It is used to apply pitch-
like rust proofing paint 1o metal
surfaces.

FILLER

WIRE
HANDLE

ROUND SECTION

TURNED
SHORT
HANDLE

LONG POLE
HANDLE
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Smoothing Brush

OTHER NAME: Paper
hanger’s brush

SI1ZE: Width: 73 to 10in.
MATERIAL: Filling - bristle;
Huandle: hardwood

USE: To smooth pasted
wallpaper on to the wall

FILLING

The smoothing brush gives
wallpaper a professional finish.
Align the strip of paper with a
plumbed line or butt it against
the previous strip. Brush out
lightly by hand, before using
the brush. Use the edge of the
brush to tap paper inte corners.

Using the brush

Work the brush systemaucallv
Jrom the center of the strip
outward, smoothing out creases
or air bubbles.

Paint Roller

SIZE: 7 to 134in.

MATERIAL: Sleeve: lambs-
wool, mohair, polyurethane foam,
man-made fiber; Cage: steel and
plastic; Handle: hardwood, plastic
USE: To apply paint over
large areas

LAMBSWOOL
SLEEVE

A good quality roller has dif-
ferent sleeves to cope with dif-
ferent paints or surfaces. The
hollow sleeves slip on to an
open wire cage which revolves
on the end of the handle. The
sleeves are easily removed for
regular cleaning.

Lambswool sleeves are ideal
for the application of latex
paint. Short “nap”’ or pile wool
is used on smooth surfaces like
plaster, and long nap on tex-
tured surfaces like brick or
cement. Man-made fibers can
do the same job.

Mohair sleeves, covered
with a very fine piie, are best
for applying gloss paint.

Plastic foam rollers can be
used with any paint, but are not
as long lasting as the better
quality rollers.

Rollers are ~harged by being
rolled in paint poured into a
special shallow metal or plastic
tray. The roller is run on the
sloping, textured surface of the
tray to distribute the paint
evenly over the sleeve. A metal
tray may rust unless carefully
washed and dried after use.
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Special rollers

A long exrension handle can be
attached ro some rollers to en-
able you to paint the ceiling
while standing on the ficor.
Short rollers are useful to ap-
ply paint in restricted spaces.
Shaped rollers are available for
painting o corners.

SHORT LENGTH
MOHAIR SLEEVE

Painting ceilings and walls
If the walls and ceiling are to be
the same in color, rollers can
be used throughout (except
around the light fixtures). If
vou are¢ using different colors,
paint the edges of the ceiling
with a brush before taking over
with a roller. Work the roller in
bands across the ceiling pick-
ing up the unfinished edges as
quickly as possible, Do not let
the roller spin at the end of a
stroke as it might splatter
paint. Paint the walls in the
same way.

Preliminary brushwork
Staritng near the window,
paint the edges, corners and
around bghr fixings where the
roller cannot go.

Using the roller
Now .fwirck to the roller,
painting i one direction only.

Before the paint has a chance
to dry take the roller across at
right angles for even coverage,
Pick up any unfinished edges.

Care of rollers

Removing excess paint
Roll out excess paint on 1o
newspaper. Pour any pamt left
e the trav back into the can
and wipe it out with a solvent-
soaked rag.

Cleaning the sleeve

Pour the solvent into the tray
and seak the roller. Wash both
in warm soapy watler,
massaging the sleeve with your
fingers to remove partially
dissolved paint.

Drying and storing
Squeeze out the water from the
sleewe and dry it with an
absorbent rag. For long term
storage wrap the sleeve in
brown paper or foil.

Clean paint from the handle
and cage and dry them with
rags especially if you are about
to use the roller immediately
with a new color.
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Seam Roller

OTHER NAME: But: roller
SIZE: Width: 1 to 2in.
MATERIAL: Hardwood

USE: To press down the edges of
pasted wallpaper

HARDWOOD HANDLE

Use the seam roller to press
down the butt-jointed edges of
wallpaper to make sure that
they are firmaly stuck down.
Wipe off any paste after use.

SEAM ROLLER

HARDWOOD ROLLER

Smocthing Roller

SIZE: 31 to Tin.
MATERIAL: Roller: rubber,
felt; Handle: hardwood

USE: To smooth down pasted
wallpaper

A smoothing roller is used to
roll out excess air and paste
from paper pasted on the wall
and to press the paper firmly
onto the wall. SMOOTHING ROLLERS

Rollers made from hard rub-
ber are for general use, while
rollers made from disks of felt
mounted on a center cote are
best for delicate, especially
fiock-covered, paper.

Do not use a roller on em-
bossed paper.

Scratch Brush

OTHER NAME: Welder’s wire
brush

SIZE: 11 to 13Lin.

MATERIAL.: Bristles: steel wire;
Handle/stock : hardwood
USE: To ciean off flaking
material

SCRATCH BRUSHES

Scratch brushes are used to E SHEET
remove dirt, rust, or faking : ' - METAL
paint from metal to rake it back 5.8

to the firm bright surface be-
fore it is weated for rust and
repainted as required.

Some scratch brushes have a
scraper fitted to the end of the
stock to remove the loosened
material from walls.

You can also use wire brush-
s to score the surface of vinyl
wallpapers just before soaking
them for stripping.
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Rotary Wire
| Brushes

S1ZE: Wheel diameter - 1 to 12in;
Cup brush diameter: % to 6in; End
brush diameter: § 1o ldin.
MATERIAL: Brass, steel

USE: To clean off flaking
material and score meeal

CUP BRUSH

HOLLOW FACED CUP BRUSH

END BRUSHES

WHEEL BRUSH

Coarse and fine rotary wire
brushes are available in an
enormous range of shapes and
sizes. They are artached to a
power drill and used to clean
off fiaking material or clean up
metal, usually to provide a key
for painting.

Wheel brushes should be
used on a fixed, bench-
mounted drill. If you cannot
take the work to the drill, use a
cup brush, available flush or
hollow faced, attached to a free
drill. End brushes are used to
clean up metal in more ¢on- ' "
fined spaces, and can be fitted Using the cup brush Using the wheel brush

ina flexible drive connected to  Use cup brushes free-hand in Use wire wheels with the drill
apower drill. Theyaremadein the drill to clean up meral mounted in a bench stand. With
various lengths, with straight fixtures. Hold the drill firmly the wheel revolving toward you,
and flared bristles, and with flat 2o prevent the action of the hold the work against the brush
or pointed ends. brush spinning it off the work. stightly below center.
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Paint Sprayer

S1ZE: 2 to 20 cubic feet per
minute

MATERIAL.: Various

USE: To apply flat even coats
of paint

A paint sprayer produces a fine
layer of paint whicn is gen-
erally more even than paint
applied any other way, and also
dries quickly. There are airless
or compressed air sprayers.

Airless sprayers

These are probably the most
convenient for domestic use.
They are seM-conmined units
firred with an electric pump
which forces the paint at high
pressure through a small hole,
breaking it up inio a fine spray.
The width of the spray cone
and the delivery of paint can be
adjusted to suit the painting of
wide flat areas or small objects,
The spray pattern is produced
by the shape of the nozzle.

COMPRESSOR

WITHOUT
RECEIVER

Compressed air sprayers
In these types, the paint is
mixed with compressed air to
atomize it. A compressor takes
in air and compresses it either
with a piston in a cylinder, a
diaphragm or rotating blades.
Compressors vary enormously
in size and are driven electri-
cally or by gasoline.

Some machines supply the
compressed air directly to the
gun. Others store it in a metal
tank cailed a receiver, which
delivers air to the gun as re-
quired and is topped up by the
compressor when the pressure
in the gun drops below func-
tioning level.

EXTERNAL MIX
AIR CAFP

HORNS

HANGS B
FINE MIST NOZZLE

ON-OFF

CONTROL

TRIGGER

HANDLE

COMPRESSED
AlIR HOSE
CONNECTION

PAINT CONTAINER

CONTROL

PAINT
NOZZLE

PAINT CONTAINER

POWER CABLE

Bleeder guns
A spray gun delivers the paint
and compressed air to the work
in the required proportions
and controls the shape of the
spray cone. In a bleeder gun,
the compressed air may flow
continuously through the gun,
being bled off to relieve the
pressure from the air hose and
compressor when the gun is
not in use. Non-bleeder guns
have a valve which shurs off air
as the trigger is released.

How spray guns work

As the trigger is depressed, it
withdraws a needle from the
outlet of the fluid tip where the
paint comes out of the gun.
The fluid tip is mounted with
the air cap which directs the
compressed air into the stream
of paint. Air caps can be either
internally or externally placed.
The internal mix cap combines
the paint and air before they
are released from the gun. It
can be used with low pressure
eguipment, but the cone pat-
tern cannot be controlled and it
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does not produce such a fine
spray. With the external mix
cap, the paint comes out from a
central hole and is mixed with
air from surrounding holes.
This type of cap also has pro-
jecting horns which direct air
from side portholes to produce
a fan pattern.

Paint delivery

The paint is delivered by grav-
ity, suction or pressure feed.
Gravity fed guns simply have a
container mounted on top of
the gun. Suction fed guns have
a specially designed air cap
which produces a low vacuum
at the fluid tip so that the paint
is delivered by atmospheric
pressure from a container
slung underneath the gun.
Pressure fed guns have a simi-
lar container, but the paint is
forced out by compressed air.
The container may be slung
underneath the gun or be floor
standing.




Preparation for spraying
Protect areas adjacene to the
surface being nainted. Use
masking tape 1o give 3 straight
edge to the pamted area, with
newspaper covering the area
behind the lne. For large
areas, tape, staple or weight
down plastic sheets.

Ventilare interiors and ex-
tinguish naked flames. Wear
goggles and a face mask.

Coasistency of paint

It is a good idea to thin paint
before spraying. It will be less
likely to clog the fluid tip and
will smoothe out after it is
applied. Add the appropriate
solvent and stir thoroughly toa
smooth consistency that runs
easily from the end of the stir-
ring stick. Old paint which has
developed a skin should be
] strained through cheesecloth
4 i order to remove any lumps

wor particles.

Comimon faulis
Spitting
:Spitting is caused by dried our
packing around the fluid
needle valve. This allows air o
enter the fluid passage ways, or
irt to seep between the fluid
ip seat and body. Lubricare
‘the dry packing with one or two
drops of oil. Clean the fluid tip
and seat and the body of the
1 gun with a rag dampened with
thinner, Replace the tip.

Spattering

An uneven, speckled apphi-
cation is caused by too much
pressure on the paint or in-
efficient atomization. Adjust
the sprayer accordingly.

Uneven pattern

A spray pattern that is heavyon
one side or deflects to one side,
is probably the result of uneven
pressure produced by a block-
age in an air hole. Clean with a
rag dipped in thinner or clear
with a fiber bristle.

Cleaning the spray gun
Pour any remaining paint from
the conminer and spray the
appropriate thinner through
the gun until it comes out clear,
Wipe the container clean witha
rag dampened with solvent.
Dismantle the air cap and fluid
tip and wipe clean making sure
that all holes are clear.

Usiag the gun

Using waste paint, adjust the
gun to produce the desired
shape and density of spray.
Turn the air conirol screw

clockwise to produce a narrow
cone or counter clackwise to
spread the cone. As the cone i3
increased,

the fluid control

screw must be adjusted to
increase the paint flow. The
fan pattern gives maximum
coverage. It is produced by the
position of the air cap horns,
Set horizontally they will make
a vertical fan. Set vertically,
they produce a horizontal fan.

Aim the gun diesly ar th
wali, keeping it the same
distance throughout the pass.

32 e

Painting a flat surface
To spray a korizonial surface,
start ar one end. Work amay
Jrom you, while aipring the
spray at 45° to the surface.
Keep it at the same distance
Jront the surface throughout.

Hold the gun 8 10 104, from
the surface and move it in
steady parallel passes. Direct
the sprav off the work at each
end, ai the same time releasing
the trigger 1o prevent a build-
up of paint. Slightly overlap
each pass (o give an even cover.

Wrong way

Do nat spray arc: you
will produce light coverage at
each end of the sweep.
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Ladders

The Old Testament story of Jacob’s
dream shows that ladders must have been
in use in the Middle East during the
Bronze Age or even earlier, as the Tower
of Babel could hardly have been buiit
without them. They have changed little
since, except for getting lighter, longer, /
safer and extensible. ;i

Single Ladder

SIZE: 6 to 26ft.

MATERIAL: Wooden: Stiles:
softwood; Rungs: hardwood
Meial: aluminum alloy
ACCESSORIES: Ladder
brackets, ladder stays, safcty feet
USE: To provide access to a high
worksite

END
CAPS

The wooden single ladder is

made of two straight grain up- Is_lé)éﬁlﬁooﬁr BOX
T 1 [ 11 . bb] M
rights called “stiles”, which RIBEED OV STEEL

are joined by “rungs” which
act as steps when the ladder is
leaned againsta wall. The stiles i
are made of a variety of soft- i
woods, while the rungs are
made of hardwood. The rungs
of the better quality ladders are
tenoned through rhe sriles and
wedged from the ourside to
form a sirong joint. As an extra
precaution, metal reinforcing
rods are stretched across the
underside of the rungs.

A pole ladder has semi-
circular stiles cut from one
straight length cf lumber. This
type of ladder is normally a
fixture on a scaffold erection.

Aluminom  ladders are
lighter than the equivalent

ALLCY STEEL

LADDER STAY

wooden ladders and will not
warp or crack, The stiles are a
hollow box section. The rungs
are ribbed to provide grip.

Pole tadder

The semi-circular stiles of the
pole ladder, cut from one piece
of wood, give equal spring on
both sides of the ladder.
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When working on overhanging
guttering or pipework use a
ladder stay to hold the top of
the ladder away from the wall
and to bring the work within
easy reach. Fit the bar of the
stay with non-slip pads. Never
lean backsvard on a ladder.




LADDER BRACKETS

Ladder brackets are used in the
construction of a work piat-
form. Stand two ladders at the
same angle so thai scaffoid
boards stand evenly. The brac-

kets either hook on the front of

the ladders or hang underneath

them. Simple brackets ave fix-

ed at an angle, wnile the betrer
_ versions are adjustable. All
. bracksts are wide enough to
i take rwo boards. Use a third
ladder to get to the pladorm.

SAFETY FEET
Aluminum ladders are nor-
mally fired with rubber or
plastic non-slip end caps. You
can also buy special feet for
wooden ladders in use on po-
tentially slippery surfaces. The
feet are either rubber pads or,
where the surface is suitable,
textured to grip the ground.

oy

s 2IBBED PLASTIC FOOT PAD

Extension Ladder

SIZE: Closed height: 6 to 200t ;
Extended height: 18 to 36ft.
MATERIAL: Wooden: Sriles:
softwood; Rimgs: hardwood;
Metal: aluminum alloy
ACCESSORIES: Ladder
brackets, ladder stays, safety feet
USE: To provide access to a high
worksite

PULLEY

An extension ladder is a com-
bination of two or three sec-
tions sliding one inside the
other to form a ladder of vary-
ing height. Metal brackers hold
the sections of ladder together
whiie hooks on the bottom of
one section locate on the rungs
of the lower section. They are
either extended by hand or,
after a certain length, are fitted
with a rope and pulley system
to extend the upper sections.
The sections are constructed
like a single ladder.

The rungs of overlapping
sections should align to main-
tain a constant tread height.
No section should be extended
more than three quarters of its

actual length.

AUTOMATIC
RUNG LATCH

REINFORCING
R

REINFORCING
WIRE ROPE

Reinforcements

The stiles on wooden
{adders ar : . einforced on
the underside wirh a recessed]
steel cable..

ROPE FOR
EXTENLING
LADDER

LADDERS
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Trestle

OTHER NAME: Painter’s trestle
SIZE: Height: 3 o 14ft,
MATERIAL: Softwood
USE: To support scaffold boards

Trestles are designed to be
used in pairs to support scaf-
fold boards in order to con-
struce a work platform to reach
the ceiling or high walls.

The cross bars on one half of
the trestle are staggered with
those on the other half. This
gives vou a greater choice of
pladorm height while keeping
the weight of the trestie down.

The top of the stiles are cut
at an angle to form a stop when
the wrestle is fully opened, but
secondary ropes oOr stays are
sometimes firted below.

The trestie should be able to
support two boards side by
side. Make sure that the boards
overhang the cross bars by a
safe amount.

Scaffold Board

OTHER NAME: Scaffold piank
SIZE: Length - 5 to 14ft.; Widith:
0 to 8in. :
MATFRIAL: Softwood

USE: To make work pladforms

Scaffold boards are used with
trestles or step ladders to form
work platforms above the
ground. They are cut from
straight grained, knot—free soft-
wood. The ends zre bound
with metal strip to protect
them from damage.

Always make sure that the
boards are secure, and if in
doubt, clamp or rie them in
position. Double up on the
boards when bridging a span
greater than 5ft.

CROSS BAR
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TOPS OF STILES CUT
TO FORM STOPS

METAL
BINDING

STAY ROPES

HINGE

s i




Step Ladder

OTHER NAME: Builder’s steps
SIZE: 5 to 16 treads
MATERIAL: Softwood,
aluminum alloy

USE: Indoor ladder

Step ladders, made in wood or
metal, are self supporring, hav-
ing a frame hinged to the back
of the ladder. Instead of rungs
they have wide steps which lie
horizontally whep the ladder is
fully opened. The hinged sec-
tions are ftted with ropes or
folding stays to prevent them
sliding open further than the
optimum positicn. A platform
at the top of the ladder carries
tools or paint cans.

Safety factors

Inspect step ladders before use
paying particular attention 1o
the condition of the steps, stays
and hinges. Make sure that the
steps are fully opened and on
even ground before climbing
on them.

Do not lean or stretch too far
out on the step ladder, as it can
zasily fall sideways.

If you must erect a step lad-
g| der in front of a door, either
fl| lock it or give plenty of warn-
Bl ing 1o other members of the

“household.

Wood ladder construction
Hinges are screwed to the
ladder back while the heads are
housed in the wood and further
secured by gluing and natling.

PLATFORM

HOU
HINGE STBPSED

TREAD RIDGED

HINGE

PLASTIC FEET

LADDERS

G
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Ml.llﬁ-Purpose Ladder LOCKING HINGES

SIZE: Closed heighui: 4ft. 6in. 10

6ft. 3in.; Maxirnen extended

helghr: 14ft. to 21ft. 6in.

MATERIAL: Tubular steel,

aleminum alloy

USE: To do the jobs of an HOOK ON

extension ladder, step ladder LADDER PLATFORM
and trestle i

There are now severz!l multi-
purpose ladders on the market,
which combine the functions
of different types of ladder and
are adjustable 1o stand on a
flight of stairs.

They will perform as a pair
of step ladders, which in some
cases are adjusrable in height.
They can be used as a pair of
trestles to support a scaffold [INNER
board. All designs are capable LADDER
of being converted to an exten-
sion ladder.

Each half of the system can
be adjusted independently so
that the ladder will stand se-
curely on a flight of stairs. The
addition of scaffold boards al-
lows you to reach the sides of
the stairwell without moving
the ladder. Whenever you con-
struct & platform over a stair-
case, make sure that it is safe
before using it. If necessary,
remove the stair carpet and
screw wouden blocks to the
treads o secure the foot of the
ladder. Clamp or lash the scaf-
fold board securely to the fad-
der if it does not seem secure.

LOCKING
BOLT

OUTER
LADDER

LOCKING §
BOLT

Inspection and
maintenance
Always inspect a ladder before
AN using it, especially if it has not
Using the ladder ' H been used for some time. With
wooden ladders, look out for
cracks in the stiles especially
running from a rung. The
rungs themselves should be
damage free. Do not repail
them ““temporarily’ with nails
or rope lashings. Do not use 3
ladder with loose joints anc
especially if there is a rung
missing. Check that the bra¢-
kets and hooks of an extending
ladder are securely fixed anc
| that any rope or pulley systerr
is in good condition.
Position the scaffolding board Painting a ladder may ob-

OUTER 1.ADDER:

on {he rungs ar one end and the scure fauits, but a coat of cleas
stair tread at the other. matt lacquer will preserve it.
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Carrying a ladder

Carry the ladder held upright,
one hand hooked under a rung
and the other hocked over an-
other. Alternatively, carry it on
your shoulder with your hand

. passing through the ladder and
“gripping a rung. Support the
‘ladder with the other hand.

‘Erecting a ladder
-At the site, support the foot of

'] ‘the ladder against the wall and

¥ | -gradually raise it ro the vertical
il | by walking towards the wall.

I Move the foot out from the
wall for a distance the quarter
of the length of the ladder.
Make sure the ladder is upright
and not resting against gutter-
ing or window glass.

Pulling out the foot

; L
i
1
i
!
b
l
1

The foor should be extended one
quarter of the ladder’s length.

Extending ladders

You will need help to erect an
extending ladder. Support the
ladder from behind and hold it
away from the wall while each
section is extended. Avoid rub-
bing the ladder against the wall
which will damage both the
surface and the ladder. If the
ladder extends beyond a stag-
ing, it should project at least
36in. above the level.

Securing the ladder

Secure the base of the ladder to
prevent it slipping. If it is on
soft or loose ground, rest it on a

board ww spread the load and
screw a wood piece to the board
to support the ladder’s foot.
Even on firm ground, it is
advisable to fix saferv feer, es-
pecially if the surface is slip-
pery, and guy ropes should stiil
be used if necessary. As a last
resort support the foot of the
ladder with bags of sand.

B LT NI o el I
Preventing movement
Tie the ladder back to a firm
fixing on the wall or (0 tent
pegs driven into the ground 1o

prevent it siipping sidetrays,

Safety factors
Wear well-firting shoes, not
rubber boots, and check that
there is no grease, mud or sand
on the soles before ascending
the ladder. Face the wall when
going up or down the ladder.
Never stand higher than the
fourth rung from the top so you
can alwavs hold on with at least
one hand. Resist the tem-
plation to overstretch, keeping
the main weight of your body
squarely on the ladder.

Roof Ladder

OTHER NAME: Cat ladder
SI1ZE: 10 1o 22f1.
MATERIAL: Softwood,
aluminun alloy

USE: T'o gain access toa
sloping roof

A roof ladder provides access
and spreads the load over fra-
gile materials.

RIDGE HOOK

PRESSURE
PLATES

Stow your rools between the
rungs of the ladder to prevent
them slipping off the roof.

Using the roof ladder

Turn the ladder on its back and
run it up the roof on its wheels.
Az the top, turn it over and

place the hook over the ridge.
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Scaffolding System

SIZE: 6 to 40ft.

MATERIAL: Galvanized steel,
aluminum alloy

UTSE: To construct a

working tower

SAFETY RAIL

The easiest system of scaffold-
ing for a home user incor-
porates prefabricated rubular |
metal frames. They plug to- LOCATING |
gether in rectangular frames BOARDS
and ~re braced diagenally to
formm a rigid sructure. The
system can be used to build
structures from a simple mo-
bile platform to paint a ceiling,
to a tower which will reach the ;
roof of a large house. DIAGONAL [}

DECKING
BOARDS

TOE
BOARDS

The base can be fitted with BRACING I
metal base plates. Place
wooden boards under the base
plates on soft ground. Alrer-
natively, locking castors can be
plugged into the frame so that
the rower can be moved from
one lecarion to another without
dismantling. Do not, however,
move the platform if somecne
is standing on ir.

The work platform is made
from Yoards supplied with the
system, which have locating
boards on the underside to fit
inside the frame. “Toe’ boards
fit all around the plaform to
prevent tools being acciden-
tally kicked off.

Interlocking frames

A joinr sysiem whickh fits the
top af the frame over the lower
prevent rain water collecting in
the joint.
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1 MATERIAL: Softwood,

Building Tools

Down to the sixteenth century the hod
was a wicker basket for carrying mortar.
The brick hod was first mentioned in
1532 at Westminster, when helves (long
handles) of ash timber were bought for
hods, hammers and mattocks. The hawk
was originally a wooden platform for
mixing mortar; the hand hawk is a
plasterer’s tool. Masons’ trowels have

Brick Hod

S1Z2E: Weight: 5% 10 7ilb;
Handle lengih: 42in.
MATERIAL: Pan: aluminum
alloy; Handle: ash

USE: To carry bricks

A brick hod has a three sided
metal pan which is used to
carry bricks from the stack to
the worksite. It is carried with
the base of the pan resting on
one shoulder and one hand
resting on the long handle o
steady the tool. -

Hawk
OTHER NAME: Plasterer’s

hawk
SIZE: 10 x 10 to 14 x 14in.

DOVETAIL

aluminum alloy
USE: To carry plaster or mortar
to the wall

A hawk is a square sheet of
softwood or satin-finish alum-~
inum fitted with a straight
wooden handle in the center of
the underside.

Using the hawk

Tip the hawk roward an
upturned rrowel, and lift and
scoop plaster from the surface.
Return the hawk to the
horizontal to keep the rest of
the plaster from faliing off.

ALUMINUM HAWK

changed very little down the ages, but
special types were developed for
bricklaying, after the Great Fire of
London (1666) had destroyed all the
wooden houses, and for internal and
external decoration on plasterwork from
the eighteenth century onward.

|
ALUMINUM
PAN

ASH HANDLE

RUBBER
RING
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Brick Trowel

OTHER NAME: Mason’s trowel
SIZE: Blade length: 63 1o 12in.
MATERIAL.: Blade: steel;
Handle: hardwood, plastic,
leather

USE: To apply mortar when
building with bricks or blocks

‘The brick mwowel is a tradi-
tional tool which has developed
into many various shapes and
sizes. The most common tool
here as well as in Britain is the
“London™ pattern trowel
which has a flat, roughly tri-
angular blade, which angles
back at the ““heel” to meet the
tang or shank. The ““narrow®
or standard width blade is use-
ful when extra morear is re-
quired such as when laying
building blocks.

The blade is made for right-
and lefr-handed masons being
flat on one side for lifting the
mortar from a board. The cur-
ved edge is hardened for cut-
ting bricks. The handle is set at
an angle to balance the tcol
while keeping the mason’s
hand clear of the meruar. It is
round in section and is some-
nmes capped with metal for
tapping the bricks into place.

The “Canadian™ pattern
trowel is curved on both edges
and has a more flexible toe,

European masons favor a
shorter, wider blade which is
square across the heel and
either completely triangular or
has a blunt pointed toe.
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LONDON PATTERN

HANDLE

FERRULE

CONTINENTAL
PATTERNS




Picking up mortar

Mortar is mixed up on a flat
plywood board and is lifted
from this board, a trowel load
at a time, for spreading on to
the brick course. A full trowei
load is sufficient for approx-
imately three to four bricks.

1. Held the trowef with your
thionb resting on top of the

handle. This balances the tool
most comfortably in the hand.

. Slice off a trowel load of
ortar and pull it belund you.

3. Using the back of the trowel,
shape the load into a roughly
iriangular mound.

4. With the flat of the blade on
the board, slide the rowel
under the mortar, seating it
firmly on the blade wirth a shght
Jerk of the wrisr.

Using a trowel

r

Heoeld the edge of the blade over
the center of the wall. Move the
trowel backward, tilting it to
slide the mortar gradually from
the blade, leaving an even bed
of mortar approximatefy lin.
thick on the surface,

Cut off excess mortar that pro-
rrudes from the wall after each
application, by holding the
blade of the trowel against the
wall with the face uppermost
bur angled slightly ourward,
Slice along the length of the
wall to cut and lift the mortar
cleanly from the bricks. [Jse
the mortar to fill uneven areas
in the mortar bed, or return it
to the mortar board.

The bed must be “furrowed”
to aliow encugh movement to
position the bricks. Run the 1oe
of the rrowel backward along
the bed gently tapping a shal-
low depression in the center.

“Butter”” the end of the brick
with the mortar before it is laid
against its neighbor. Smooth
an even 1in. thick layer of mor-
tar on the end with the point of
the trowel, cutting off fxcess.

Position the brick in iine with
the rest of the course pressing it
into the mortar bed and against
its neighbor, making a joint
approximately Lin. thick.

they are aligned.

Lay other tricks to cover the
bed and tap them into line.
Rest a builder’s level on top of

the bricks for a horizontal

check, then plumb the rwo end
bricks against the wall face.

Line up the level on the edge of
the two bricks and tap the
remaining bricks inor out until
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Plasterer’s Trowel

OTHER NAME: Meral float,
laying-on-trowel, finishing trowel
SIZE: 4 x 10to43 x 1lin.
MATERIAL: Blade: steel;
Handle : hardwood, plastic

USE: To apply plaster scratch
coats, and finish the top coat with
a smooth texture

STEEL BLADE

The plasterer’s trowel or metal
float is a flat rectangular sheet
of steel with a single or double
hang handle fitted centrally
down the back face. For most
do-it-yourselfers a general
purpose trowel is sufficient for
both applying 2nd finishing the
material. Some professionals
prefer a “laying-on” trowel,
with its slightly thicker blade,
for applying the material and 2
“finishing trowel™ with a more
flexible blade to finish the sur-
face smoothly.
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HARDWOOD
HANDLE

Patching large areas
Surfacing a large area with
plaster is a skilled job requiring
considerable experience with
the tools and materials to
achieve a first class resul:.
Patching areas of loose plaster
is not so demanding, as the
sound areas of plaster act as a
guide for teveling the new.

Remioving loose plaster
Using a club hammer and cold
chisel hack aff loose plaster.
Then rake out the joints to a
depth of approximately Lin. to
“hey” the plaster, and brush
loose debris from the wall.

Using the trowel

Lift the plaster from the hawk
on to the trowel and then apply
it to the wall with an even
stroke. Hold the trowel at a
slight angle to apply pressure to
spread the material evenly.




Leveling the surface
If the area is larger than the
rrowel, use a stout, straight
edged wood piece to level the
surface. Hold the straight edge
ar botiom of the patch so that it
spans from one sound area to
-the next, Move it up and across
|- the wer plaster with a sawing
~motion leveling off the material |

uneven areas with a trowel.

When the surface glaze dries
out, smooth the patch with a
wet trowel.

i:First fix your own guides to

‘|- establish the thickness of the
<material. Pin Zin. furring strips

“or “screeds’ to the wall at 5ft.
centers. Use a builder’s level to
plumb the strips. The first or
scratch coat is cement and
sand mixed in a proportion of 1
to 4 with water.

Dampen the wall and apply
the scratch coat from the bot-
tom of the wall filling between
two strips at a time. Level the
area with a steel wowe! and
then use a straight edge across
the strips. Complete one bay,
finish the surface with @ wood-
en float, and work along wall.

About four hours later the
material should be firm enough
o key the s‘urface for the top
coat. Drive nails through a fur-
ring strip to make a scratching
twool. Drag it across the surface
leaving a series of in. marks.

Remove the strips and fill in
with the mix using a point-
ing trowel. After a day, wet the
wall and apply the plaster top
coatabout £in. thick. Polish the

surface with a steel trowel.

Margin Trowel

SIZE: 2x 410 2 x 5in.
MATERIAL: Blade: steel;
Handle; hardwood

USE: To apply plasrer in
confined spaces

The margin trowel is like a
pointing trowel but has a flat
rectangular blade. It is used by
plasterers to 2pply and smooth
material in areas where a larger
trowel would be inconvenient.

Gauging Trowel

S1ZE: Blade length: 6 to 8in.
MATERIAL: Blade: steel;
Handle: hardwood

USE: To apply plaster in
confined spaces

The gauging trowel is used by
plasterers in the same way as a
margin trowel. It is preferred
by some professionals for gen-
eral applications, such as mix-
ing small quantities of quick
setting plaster.

Angle Trowel

OTHER NAME: Plasterer’s
twitcher

SIZE: 4 x 21 with lin. sides
MATERIAL: Bladz: steel;
Handle: hardwood
USE: To finish internal
plaster corners

The angle trowel has a fi
blade with the edges turned up
at right angles. It is used by
plasterers to smooth the sur-
face of the material when work-
ing into a corner.
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Cove Trowel

SIZE: 6x 3,11 x 3in.
MATERIAL: Blade: steel;
Handle: hardwood

USE: To finish the internal curve
on a plaster molding

The cove trowel is like a
plasterer’s trowel, but the
rectangular blade is bent into a
curve across its width. It is
used to smooth the internal
cusve of the decorative plaster
moldings somerimes found
between ceiling and walls.

Corner Trowel

MATERIAL: Blade: sieel;
Handle: hardwood
USE: To finish plaster corners

Once the piaster has been ap-
plied with a plasterer’s trowel
the corner is finished with the
corner trowel. This trowel has
a steel blade bent o form an
internal or external angle of
90°. The ridge between the two
halves of the blade forms either
a radius or a square edge de-
pending on the required finish.
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SIZE: Blade length: 3iin.; Sidzs- 2in. §

Repairing a damaged

1. Tc repair exiensive damage
on external corners, cut back
plaster to the brickwork and
apply a metal corner bead to
strengthen the corner. The
beading has expanded metal
wings which are stuck 1o the
wall ewith dabs of wet plaster.

2. Plumb edge with a builder’s
level and check with a straight
edge that the nose of the bead is
flush with the sound plaster.

3. When the beading is firmly
fixed, apply plaster to the area
with a plasterer’s trowel and
finally smooth the corner with a

corner trowel dipped in water.




Edging Trowel

OTHER MAME: Edger
SIZE: 24 7T to 4 x 11lin.
MATERIAL.: Blade: sreel;
Handle: hardwood

USE: To finish the edge of
concrete work

~The edging mowel is a floor
‘trowel with one long curved
-edge. It is used to round off the
-corners of concrete work.

Flocring Trowel

1ZE: Concrering rromel: 43 x

in.; Flooring trowel: Length: 14
o 18in.

“MATERIAL: Blade: stecl;

. Handle: hardwood

- USE: To appiy and finish mortar
" or concrete on a floor

The concreting trowel is sim-
ilar to a plasterer’s trowel bui
has a heavy gauge steel blade
for greater rigidity when work-
ing with agoregates. Use it as
you would a plasterer’s trowel.

Another type of flooring
trowel has a much longer blade
than normal, which tapers
slightly from heel to woe. The
toe is pointed for working into
corners. The greater surface
area of ine blade is useful when
floating a large floor to a fin-
ished smooth texture.

Repairing a concrete floor

1. Break up any loose material
with a cold chisel to a depth of
about Tin. Use the chisel 1o
undercut the sound concrete as
a key for the new material.

2. Dampen the surface and
apply a paste of cement powder
and water, Before the paste
dries, fill with a concrere mix

af 1 part cement, to 2 parts sand
and 2 paris fine aggregate.

With a concreting trowel push
mix well into undercut edges.

s o g

‘.‘ LA S 4 Y
3. If the surface is uneven after
rroweling, use a straight edge to
level the surface.

4. Finish with a wooden float
Jor a rextured finish or a
Sflooring trowel for a smooth one.
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Pointing Trowel

SIZE: Blade length: 3 to 8in.
MATERIAL.: Blade: steel;
Handle: hardwood

USE: To apply mortar to the
joints between bricks

STEEL BLADE

HARDWOOD
HANDLE

The pointing trowel is shaped
and constructed like a brick
trowel but is much smaller and
has a symmetrical blade. It is
one of several tools used to
finish the mortar joints be-
tween bricks and to apply new
mortar to a joint where the old
mortar is crurnbling.

Repointing
Repairing a crumbling brick
joint is known as repointing.

)

1. Rake out the loose wmortar
sith a cold chisel to a depth of
#$in. Brush out any loose

magerial and dampen the wall.

3, Press it into the vertical
Jjoints first, followed by the top
and bottom horizontal joints.

Ready for shaping

When the mortar is just hard
enough to take the impression
of a thumb without sticking, it
is ready to be shaped in a
number of ways.

2. Pick up aroll of fresh
mortar from the hawk on the
back of a pointing trowel.
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Flush jeints
You can make a rough flush
joint by rubbing the brickwork
with burlap, but a flat bladed
jointer (“‘sliciker’} preduces a
better finish.

Raked joints

A flat bladed jointer is also used
to produce a raked or recess
joint which is not suitable for
exposed brickwork.

Weather joint
Form the vertical joints first, |
angling in either directions,
but making sure they are all
angled the same way. Form the
horizontal joints sloping from
top o bouwom. Use a straight
edge to guide the edge of the
jointer to cut off the excess
moertar from the bottom.

Concave joint

To make this joint use the
convex jointer. It is available,
like the slicker, with a chisel-
like handie and short blade,
or with a double hang handle
fitted to a longer ski-like blade
turned up at the front. These
longer bladed tools are parti-
cularly good for finishing the
horizontal joints, while the
curved front end is ideal for
working the vertical joints.
The curved section should be
slightly wider than the joint.
“¥** joint

This is made with the “V”
jointer which looks like the
convex jointer, but has a
deeper, sharply angled blade.

Grapevine joint

This is a decorative flat joint
with a deeply impressed sha-
dow line in the center. It is
made with the grapevine join-
ter which has a central rib.

RAKED WEATHER

CONCAVE *v» GRAPE
VINE




| Jointer

 OTHER NAMES: Slicker,

B siriking tool, striking iron, brick
jointer

i SIZE: Blade length: 5 to 12in.

§ MATERIAL.: Blade: steel;
Handle: hardwood

USE: To finish the morear joints
between bricks

STEEL BL.ADE

Il The mortar joints between
il bricks must be formed in order
fl to make them weatherproof
f| and to improve the appearance
of the brickwork. When the
mortar is almost dry it is
pressed into the required
shape. Several jointer tools are
| available to produce the re-
| quired joint.

HARDWOOD
HANDLE

SLICKER

Using a jointer
Work along the vertical joints,
first 1o umpress the pattern or
angle in the soft mortar.

Wooden Float

OTHER NAME: Skimmer float
SIZE: 5 x 1lin.

MATERIAL: Face: softwood;
Handle: hardwood

USE:; To finish the surface of
concrete or plaster with a fine
texture

HARDWOOD
HANDILE

Wooden floats are made either
with the grain running the
length of the face, in which case
the shaped wooden handie is
fixed directly to it, or with the
grain running across the face.
A cross grained float has the
handle fitted to a tapered slide,
which is dovetailed.

Wooden floats are used to
finish or “float’” plaster or con-
crete surfaces producing a
finely textured mart surface.
Keep face flat while sweeping

tool lightly across surface.
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Serrated Edge
Trowel

OTHER N:.MES: Mastic
irowel, adhesive trowel,
notched trowel

SIZE: Blade length: 41 x 11in.
MATERIAL: Blade: sicel;
Handle: bardwood

USE: To spread ceramic tile
adhesive

The serrated edge trowel is
used to spread adhesive over
large areas for operations such
as covering a floor with ceramic
tiles. There are two types of
blades for the trowel which can
be bolted to the frame. One
blade has small *“V” serrations
all around, while the other is
deeply notched on one side and
end, leaving the other edges
scraight for normal troweling
operations.

Cover about 1 square yard of
the floor with adhesive at a
time. Holding the blade of the
trowel at an angle to the floor,
drag it ihrough the adhesive to
spread it across the floor to the
stipulated thickness.

Rubber Float

SIZE: 5 = 11in.

MATERIAL: Face: softwood
surfaced with rubber;

Handle: hardwood

USE: To apply grout to floor tiles

The rubber float is like a nor-
mal wooden float, bur is sur-
faced with rubber. It is used to
apply the grout which scals the
joints between floor riles. It is
also useful for grouting a large
area of wall tiles.

Hold the 100l at an angle and
sweep it across the surface
working the grout into the
joints from all angles. Finally
wipe off the excess grout from
the surface of the tiles with a
damp sponge.

Floats can be sunaccd with
other materials such as olastic
foam, cork and carpet. Sur-
faces of this type are used ‘o
texture plaster surfaces 1o give
a decorative finish.
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REPLACEABLE
STEEL BLADE WITH
SERRATED
EDGES

BOLTS WITH WING
NUTS HOLDING BLADE
TGO HANDLE

HARDWOOD
HANDLE

Mouving the trowel in one
direction only, raise regular
parallel lines 1o give the
required amount of adhesive
cover to the area.

HARDWOOD HANDLE




Caulking Gun

OTHER NAME: Mastic gun
SIZE: Length: 24in.
MATERIAL: Steel, zinc and
aiuminum

USE: To apply a waterproof
sealant to joints around door and
window frames; to fill cracks

TRIGGER.

A caulking gun takes standard
cartridges of mastic, a flexible,
oil or latex based sealant used
to seal gaps.

Cartridges of adhesive can
be used inthe gun toapply glue
for wall paneling.

Alwayshold thegunat45°to
the direction of movement.

Using the gun

Squeeze the trigger 10 ¢ject a
stream of caulking material

from the nozzle.

Concrete Mixer

S17ZE: Domestic use: Capaciy 11
to 3 cubic ft.

MATERIAL: Various

USE: Te mix concrere

Smail concrete mixers, avail-
able from rental companies, are
invaluable when a lot of con-
crete must be mixed for laying
floors, paths, driveways and so
on. They are gasoline or elec-
tricaily driven, the latter being
the less noisy.

DRIVE MECHANISM

Measure out the ingredients
demanded by the required
mix, and with the mixer run-
ning, load the coarse aggregate
into the drum. Load the sand
and let it combine with the
agpregate. Add the dry ce-
ment, letting the ingredients
mix thoroughly. Gradually add
water until the mix reaches the
required consistency letting it
mix for about 2 to 3 minutes.
Tip mix into a wheelbarrow.

When you have finished with
the mixer wash out the drum
by spinning coarse aggregate
and water in it. Finally hose out
the drum and any spilled con-
crete from the outside.

DUMPING
HANDLE

FADDLES
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Wheelbarrow

OTHER NAMES: Contractor’s
wheelbarrow, concrete barrow
S1ZE: Capacity: 3 to 4 cubic ft.
MATERIAL: Sreel

USE: Ty carry loads of mortar,
concrete or rubble about the
worksite

HANDLE

HANDLE

A srrong tubular steel framed
barrow is essential to move
materials around a work site.
Barrows are available with
sohid and pneumatic tires.

When a Joaded barrow must
stand for some time, relieve the
strain on the tire by supporting
the frame in front of the wheel
on a brick.

Crow Bar

SI1ZE: 60in.
MATERIAL.: Steel
USE: To lever heavy weights

A crow bar is a length of 13in.
diameter steel rod, pointed at
one end and chisel shaped at
the other.

Insert one end of the crow
bar under the object being
moved, and wedge a strong
block of wood or masonry un-
der the bar as a fulcrum. Press
down on the bar to lever the
object out of its place.
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SHEET STEEL
CONTAINER

PNEUMATIC
TIRE

PIVOT FOR
TIPPING LOAD

CHISEL END

Rope Pulley

OTHER NAME: Block and
rackle

SIZE: Lifting capaciry: 31 1o
Bcwt

MATERIAL: Line: sisal, nylon,
steel; Blocks: various

USE: To lift heavy weights

HOOK

FIXED
BLOCK

BECKET

ATTACHED
END OF —
ROPE

T S T i e Py Ty A -

MOVABLE
BLOCK

HOOK

The rope pulley system is a
series of blocks and lines used
rogether to lift heavy weights.
The more times the rope passes
over a wheel or “sheave™ ina
block, the greater the mechan-
ical advantage and therefore
the lifting power. The tackle is
held above the weight being
lifted by a hook attached to the
top, fixed block. This fixing
must be secure for efficient and
safe lifting. A hook on the
lower, movable block is fitted
to the weight, which is lifted by
pulling on the free end of the
rope. If the weight is to be held
clear of the ground, tie off the
rope securely.




Chain Hoist

OTHER NAMES: Chain blocks,
block and tackle

SIZE: Lifting capacity: 5 1o
30cwt (available up to 10 tons)
MATERIAL: Steel

USE: To lift heavy weights

The chain hoist is used like a
rope pulley, but it can lift
heavier weights. The power is
transmitted to the load through
a series of gears or through a
double chain wheel.

Chain wheel hoist

The chain wheel assembly has
two wheels, one slightly smal-
ler than the cther, shaped to
prevent the chain slipping. A
continuous length of chain
passes over the wheels to form
two loops, The movable hook

hangs from a wheei in one of _,
the loops. If one side of the ¥\

other loop is pulled, the chain
will pass through the whole
system, gradually raising or
lower_ing the hpok. The _lqad
remains at rest in any posittion
without having to be tied off.

Winch

“SIZE: Pulling capacity: } to 5
-1ons

d:| MATERIAL: Jauws/cablejhooks:

steel; Casing - aluminum, plastic
USE: To pull heavy weights

The winch is used mainly to
uproot tree trunks, or pull
heavy weights such as boats or
other vehicles but it can be
used just as successfully to lift:
weights vertically.

A lever on the winch ac-
tivates seif-energizing jaws
which grip and pull the cable.
Open the jaws to pass the cable
through the machine. A book

at the other end of the cable 15 #
located in a sling which passes §
around the lcad. The fixed f
hook on the winch locates on a ¥

similar sling which passes
around an anchor pomt. Pull
the cable through the winch by
hand to take up the slack, and
lock the jaws on to it.

A second lever passes the
cable in the opposite direction
to take the load off the machine
so that the jaws can be opened
to retrieve the cable.

HOOK

CHAIN GUIDE

LOAD CARRYING
LOOF

WHEEL

MOVABLE
HOOK

REMOVEABLE
p LEVER
e\ EXTENMSION

ANCHOR
HOOK

DOUBLE CHAIN
WHEEL

— CF % IN GUIDE

Geared chain hoist
Pulling on the chain
reansmits force through a
small gear wheel 10 a
larger one so increasing
lifting power. The chain
hotst is fitted with a
ratchet system to support
the load in any position.

PULLING LOOP

REVEREING LEVER
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Axes and Hatchets

Like the hammer, the axe is an ancient tool,
among the first used by man. It developed over
a long period from about 8000 to 2000 BC. The
first heads were of flint or other hard stone,
fixed to wooden or bone handiles, cither let in
directly or fitted into a slot in a knee-shaped
bend and lashed with thongs. The earliest
copper axe heads followed the same pattern.
With the discovery of the bronze casting
process, the heads were made with a slot to fit
over the end of the bent handle. It took some
time for Bronze Age smiths to realize that a
more efficient tool would be produced by
making a hole in the head itself to take the
handle. Axes constructed this way eventually
appeared in Eastern Europe about 2500 BC.
Qddly enough the Egyptians never adopted this
obvious solution for securing the axe head but
preferred the old-fashioned method of attaching
the head with thongs. Other notable carpenters
of the period, the Cretans and Myceneans,
introduced a special tool, the double axe, which
also became a religious symbol. It was not
known in Europe after the Roman period but
re-emerged about 1840 in Maine, where it was
used for felling trees.

With the introduction of iron, axes became
more specialized. The Romans developed a full
range of felling, hewing and general purpose
axes and about this time the smiths discovered
that iron could be transformed into steel by
working it with the charcoal from the forge and
that this, when tempered, gave a sharper and
more effective tool.

Once the basic construction had been
perfected, the axe diversified even further to
suit the special requirements of crafts, such as
ship-building and barrel-making. During the
Middle Ages, different tradesmen developed
their own patterns, each type having regional
variations according to the kind of work done
and the local wood available.

Over the last two centuries, the number of
specialized and regional variants has dwindled.
However, a revitalizing contribution from
America was the long handled, wedge headed
felling axe, indispensable to pioneers. Whereas
most earlier European axes were flat backed,
this had a heavy poll which gave more weight
and therefore more momentum to the
woodman’s swing.

The difference between an axe and a hatchet
is primarily one of size. A large, heavy headed
tool wielded with both hands is an axe; hatchets
are always used with one hand and usually have
lighter heads and straight handles.
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Axe heads

Head shapes vary according to
the function of the axe. They
can be wedge shaped, flat
backed, curve edged, with or
without lugs or even equipped
with vocational extras, like the
spike on a fire axe. However,
the basic elements are the same
and the Kent axe head (below)
incorporates most of the fea-
tures found on any modern

axe.
POLL

LUGS

EYE

SHARPENING
BEVEL

SHOULDER

How it works
An axe cuts with a cutting and
splitting action. The sharp
edge of the bit makes the initial
cut and the weight of the thick
wedge drives in after it to open
up the cut. The heavier the
head, the greater the cuiting
force. The angle at which the
cutting edge is ground will to
some extent be determined by
the wood being cut.

¢

SOFTWOQCD HARDWOCD
The angle of the edge

A fine narrow edge will suit
softwoods but will soon become
blunt if used on hardwoods,
which need a chunkier, wider
angled edge.




Handles, Shafts and Hafis
Axe and hatchet handles are
commonly made from hickory
or ash. Both woods are strong
and springy due to their long
fibers, and can withstand and
absorb the shocks incurred
during use.

Some modern hatchets are
now made with tubular steel
handles with a hammer-like
grip to absorb the shock. These
handles are made as an integral
part of the hatcher and should
last the tool’s lifetime.

Handle shapes have wadi-
tionally been a matter of per-
sonal preference. Before mass
production, craftsmen would
make their own. These were
often straight, being a simpler
shape to make, and usually oval
in section for comfortable
handiing and greater direc-
ticnal control. Straight handle
fl:| axes arc still available while
1| hatchets, being one handed
1] tools often have straight, hami-
mer like handles.

The most common axe
handle today, used also for hat-
chets, is the “fawnfcot” pat-
tern. This beautifully curving
:shape, thought to have evolved
in America for the: felling axe,

i ‘has a wide shoulder and a slim,

|} -elliptical section. Theend hasa

T pronounced swelling resembl-
ing the foot of a fawn complete
with toe and heel. This is a
safety feature which prevenis
the axe from slipping danger-
ously through the hand.

Fitting a new shaft

A wooden axe handle is fitted
to the head through the wais-
ted, elliptical hole known as the
eye. The tapered end of the
handle is spread and held in
place with a wedge. To replace
a broken handle, remove the
broken end from the eye using
a chisel. Make a saw cut length-
ways across the top end of the
new shaft and cut a slim hard-
wood wedge to fit. Drive the
handle into the head until it is
a tight fir, then drive in the
wedge. Cut off anv projeciing
waste flush with the axe head.
Additional metal wedges can
be driven in across the eye.

Kent Axe

OTHER NAME: Broad hatchet
SIZE: Head: 211b.; Handlz: 18in.
MATERIAL: Head: steel;
Handle : hickory

A number of English axes were
named after the counties in
which they were developed and
used but the Kent axe is the
only surviving pacern. Al-
though there are a number of
variations of the Kent pattern,
most have a symmetrical blade
with a curved cutting edge,
curved shoulders, pointed lugs
in front and behind the eye,
and a flat poll. The handle is
usually the fawnfoot type but a
straight, hammer type handle
can be ftted to the smaller
versions.
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Hunter’s Hatchet

OTHER NAME: Canada hatchet
SIZE: Head: 11 1o 13lb;

Handle: 14 to 16in.
MATERIAL: Head: steel;
Handle: ash or hickory

USE: To trim and shape wood

The hunter’s hatchet has a
light, wedge-type head and a
slightly curved handle with a
straight foot. The Canada hat-
chet has a similar head, bur is
fitted with a fawnfoot handle.
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Half Hatchet

OTHER NAMES: Shingle
hatchet; lathing hatchet

SIZE: Head: 11 to 2lb.;
Handle: 12 to 13in.
MATERIAL: Head: steel;
Handle: hickory or steel tube
with vinyl grip

USE: To tritn and nail shingles
or lathes

The half hatchet always has a
head with a straight front edge,
a rounded rear shoulder and an
elongated poll which may be
octagonal, sguare or rounded
to form a hammer head. In
some cases the curved shoulder
is notched to forma nail puller.
The flat front edge enables the
head to be used close to a
corner as when fixing lathes
near a ceiling.




Wedge Felling Axe

OTHER NAMES: Americarn axe,
square axe, Yankee axe

S1ZE: Head: 24 to 6lb.; Handle:
27 10 36in.

MATERIAL: Head: steel;
Handle: hickory

USE: Tofetl trees or cut a
“mouth” for the felling saw

Feliing axes are the largest type
of axe. The head weight and
handle length usually reduce in
proportion to maintain a well
balanced tool.

The wedge pattern, said to
have come to prominence in

8. the USA, is now the most

widely used type for felling and
general work. It has a thick
short head with a single wedge
shaped bit and is noted fc - its
large flat poll. The cheeks are
extra thick, swelling out about
2in. up from the cutting edge
which has a cutting bevel on
cach side. Its stocky shape and
concentrated weight make this
pattern comparatively easy to
nse — it is steadier and therefore
motre accurate to swing. There
are many regional variations -
Kentucky wedge, Canadian
wedge, etc.

JERSEY WEDGE

MICHIGAN WEDGE

KENTUCKY WEDGE

English Felling Axe

OTHER NAMES: Kent felling
axe; trimming axe; rounding axe
SI1ZE: Head: 3 wo 6lb.; Handle:
28 to 36in,

MATERIAL.: Head: steel;
Handle: hickory

USE: To fell, lop and top trees

This axe has a straight front
edge, single flared shoulder,
and pointed lug behind the eye.
It has a longer, slimmer head
than the American wedge and a
square poll.
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Double Bit Axe

SIZE: Head: 3ilb.
MATERIAL: Head: steel;
Handle : hickory

USE: To fell, lop and top trees

This axe has a wedge type head
with two cutting edges and is,
in effect, two axes in one. Be-
cause the two edges share the
work, it does not need sharpen-
ing so often. It can also be
ground to different cutting be-
vele for various types of work.

The axe is fitted with a
straight, symmetrical handle
which allows it to be gripped
either way round. It is most
commonly known in the USA,
where it has been irreverently
called the Methodist Axe be-
cause it is two faced.
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Using a felling axe
The felling axe is designed to
be used with two hands, one
gripping the handle close to the
foot end, the other sliding up
and down the handle during
the swing. The swing should
be a natural movement using
the whole body, legs apart and
slightly flexed 10 give good
stability, and the feer firmly
placed.

- -oé;'n- .
Downward cut
Lift the axe with the shdng
hond under the head. Pull this
arm back, lifting the axe head
up and away from the tree, at
the same time twisting your
body. Your fixed hand, holdmg
on to the front of the handle,
arli pass across your body and
at maximum lift will be about
level with your shoulders.

g _! ‘v
o e ,J' -= -éi s...jv
As the stroke is made, this hand ™

and arm pulls the axe across
the body, with the sliding hand
Jollowing through, puiding the
tool. Both hands should meet ar
the bottom of the stroke. A
slighs jerk should free the blade
Jrom the cut and the process

el i F
Upward cut
An upward cut is made in a
similar way but the axe is
pulled back in a low arc with
the body bent away from
the tree.

Take care to avoid a
glancing blow which could cause
the blade to skid off the tree.




Slater’s Axe

SIZE: Lengih: approximately
16in.

MATERIAL: Head: steel;
Handle: ash '

USE: To trim and cut slate

The slater’s axe has a rectan-
gular shaped bit abour 10in.
long. It is fitted by means of a
tang to a 6in. round secrion
handle that is parallel with the
cutting edge. A flat spike, curv-
ing slightly backward toward
the handie projects from the
back edge of the bit near the
center. The spike is for punch-
ing nail holes into slates.

To trim slate, support the
roughly shaped piece on a
straight edged flat block. With
the edge of the slate over-
hanging the block, make a se-
ries of cuts with the axe using
the straight edge asa guide. On
finishing the first side, turn the
slate 90° and trim the second
side. Continue until all sides
are straight and square.

Side Axe

OTHER NAMES: Broad axe,
hewing axe

SIZE: Head: 3 to 71b.
MATERIAL: Head. steel;
Handle: ash or hickory

USE: Ta trim, shape and
dimension lumber

A side axe was widely used by
the medieval builder but is un-
common now. It is short han-
dled and easily manoeuvered in
a small space. Only one edge of
the bit is beveled for curting, as
the blade is used flatagainst the
work. It belongs to the broad
axe family, and so has a curved
cutting edge wider than the
depth of the head. Side axes are
sometimes firted with specially
cranked handles which offset
the grip and provide generous
knuckle clearance.

Alternatively, the cye of the
axe is set off-center to throw
the handle out at an angle from
the line of the cutting edge. A
number of trades used side
axes in wvarious forms, and
these were known as coopers’
axes, coachmakers’ axes, and
wheelwrights® axes. In each
case they were used for shaping
components such as barrel
staves or wheel spokes.
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The history of the adze follows very
closely that of the axe. The heads were
made of the same materials and the shape
was similar. However the fixing to the
handle had to be modified to bring the
cutting edge at right angles to it instead
of being in the same plane. For this
reason the adze is still known as the
“cross-axe’’ in some ccuntries.

The Cretans of the Late Bronze Age
had double bladed adzes and the axe-adze,
with an axe on one side and an adze on

Adze

SIZE: Curting edge width: 3 to
S¥in.; Head weight: 3% 10 431b
MATERIAL: Head: steel;
Handle: hickory

USE: To trim and shape the
surface of large sections
of wood '

CUTTING
EDGE

The cutting edge of the adze
blade is at right angles to the
line of the handle and is ground
on the back surface only. The
longitudinal curve of the blade
is matched to the arc of the
swing of the tool using the
tradirional curved handle. The
adze head eye is squared and
tapered so that the head is
automatically tightened during
the swing, but can be removed
for sharpening by slipping it
along the handle.

Different shaped heads are
available. The carpenter’s,
shipbuilder’s and curved biade
adze heads, in use for cen-
turies, are still available in mo-
dern tool catalogs.

Carpenter’s adze
This is almost flat across the
blade and may have a flat, half
or pin poll. It 15 used to shape

" Rlar sections of wood.
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Adze, Hooks and Scythe

SHOULDER

the other. Roman carpenters thought very
highly of the axe-adze, indeed no

Roman carpenter or military engineer
would be seen without one. It still
survives as the grubbing mattock.

One problem with the adze is that in
normal use it is difficult to keep the head
rigid on the handle. The Cretans first
solved this by providing a deep socket;
the socket is now made square and the eye
tapered so that the head can be easily
removed for grinding and sharpening.

PIN

POLL.

PIN POLL




SHIPBUILDER’S ADZE

This tool is similar to the
carpenter’s adze but it has a
flared cutting edge 53in. wide.

Curved blade adze
This tool has a curved, gouge
type head with a blade curved
in both directions. It is used to
cut hollows such as the tradi-
tional wooden seat of the

“Windsor” chair.

Using the adze-

Stand on or astride the work-
piece and swing the adze back-
ward and forward with a
pendulum action. The thigh
controls the depth of the swing
by acring as a stop against the
swinging arm. In skilled hands
an adze can remove a
constderable amount of wood or
produce firie shavings when
[finishing the surface.

rroe

OTHER NAMES: Riving axe,
cleaving iron, rending axe
SIZE: Blade length:
approximately 15ih.
MATERIAL: Blade: steel;-
Handle: hickory

USE: To split lumber along
the grain

HICKORY

HANDLE

The froe is used to split wood
along the grain. It is much
quicker to split lumber along
the grain than to saw it. It was
already in common use in Ro-
man times where it was used
chiefly to split oak roofing
shingles. The tool is still in use
for this purpose as well as to
split lumber for planks, wheel
spokes or simply firewood.

Using the froe

Drive the wedge shaped blade
into the end grain of the lumber
with a wooden mallet or froe
club. Use the handle, extending
at right angles to the blade, as
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a lever to rwist the blade,
extending the split lengthwise.
If the humber resists splitting,
drive the blade further with the
mallet, and lever once more.




Bill Hook

SIZE: Blade length: 9 to 10in.
MATERIAL: Blade: steel;
Handle; ash

USE: To cut and lay hedges and
split branches

The bill hook is a wide bladed
knife fitted with a straight
handle, used to chep wood, te
split thin branches, to make
hurdles and vo lay hedges.
There is still a wvariety of
“hooks” available from mod-
ern catalogs, which are derived
from patterns developed many
years ago by local crafismen.

The tang of the blade passes
right through the hardwood
handle and is riveted over.
The swelling at the end of the
handle prevents the tool slip-
ping out of the hand when it is
swung with a chopping action.

Sharpen the cutting edge of
the bill hcok with a slipstone or
use a scythe stone.

Interweaving stakes

Try to push part of cach
horizontal trunk under its
neighbor, always working
uphill. Drive in the stakes at
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Laying a hedge
To make a strong hedge, thin
out every five years leaving the
strong bushes every 12in.
Trim off branching and cut
the stem of the bush halfway
through, near the ground with
a downward angled stroke.
Bend the bush to a flat angle,
facing uphill, locating it under
its neighbor to secure it. When
arow of bushes are cut and bent,
inierweave stakes with them.
Counury people in Britain
use the bill hook to lay hedges
and make lightweight fencing,

Preparing the branches

Cuz

the hedg
leaving strong bushes about a
Jfoor apart. Bend each tree
trunk over and half cut near
the base. Force it down nearly
horizontal but do not break.

right angles to the trunks
making sure they are
interwoven with the trunks.
Secure the tops with split
willow and hazel.




Making wooden fencing
You can make lightweight
fencing by driving sharpened
stakes every 9in. into the
ground or into a prepared
tength of lumber and inrer-
weaving them with split, pli-
able willow, hazel or holly
branches. The bill hook is
used ro sharpen the stakes and
to split the “withies”, Start the
cut in the end of the branch and
twist the blade to propagate
the split along the grain. The
resalting strip is woven be-
tween the stakes and at theend,
is twisted before returning it
along the row to prevent it
breaking at that point.

Splitting the withies

Use the bill hook to split
willow, holly or hazel branches
10 make weaving sirips.

fitrip
After splitting the withies,
weave each strip through the
upright stakes.

Slashing Hook

OTHER NAME: Brushing hook
S1ZE: Blade length: G to 14in ;
Handle length: 22 10 32in,
MATERIAL: Blade: steel;
Handle: ash

USE: To cut back hedges and
undergrowth

Slashing hooks are fitted with
fong handles so that the head
can be swung with consider-
able when clearing
undergrowth and thinning out
hedges. They have similar
blades to the bill hook and are
also available in a wide variety
of locally produced shapes, in-
cluding a sickle-like blade.

‘Fnrce

aviL

(4l ASH HANDLE

CUTTING EDGE

CUTTING EDGE
Use the slasher to control
“runaway’ hedges but remove

wundergrowth with a shorier-
handled hook.
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Scythe

SIZE: Blzde: 24 1o 40in.;
Snath: 36in.

MATERIAL: Blade: steel;
Snati: hickory, aluminum alloy
USE: To cui weeds and

long grass

BLADE

The scythe is the traditional
reaping tool which has been
used for centuries around the
world. Although machinery
has taken over the scythe’s
reaping role, it is still useful for
cutting down extensive areas of
long grass, weeds or bracken.
The long, slightly curving
blade, sharpened along one
edge has a righr angled tang
which fits into a metal collar on
the end of the elegantly curving
shaft or snath. Other names for
the shait are snade, snead,
sneathe and batt. The handles,
known as nibs, hand pins or
doles are fitted at an angle
which suits the user. The grass
nail, a rod which is stretched
across from the snaih to the
blade, prevents grass lodging
between the heel of the blade
and the snath.

CUTTING EDGE

GRASS NAIL

Ni

Using the scythe
Sweep the scythe across and in
front of you. Adopt a steady
rhythm. Experienced countrymen
should be able to mow up to an
acre per day.
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Sickle

OTHER NAMES: Reaping
hook, bagging hook, grass hook
SIZE: Biade length: 18 to 26in.
MATERIAL: Biade: steel;
Handle: hardwood, tubular steel,
aluminum alloy

USE: Te cut long grass and
weeds

Sickles are curved knives
which are still used to ¢t long
grass or weeds in areas which
are difficult to clear with ma-
chinery or even a scythe, The
handle is angled upward so thart
the blade is swept parallel with
the ground.

Using the sickle

With a natural sweeping
movement of the hand and
wrist, slice sideways through
the grass. Hold back over-
hanging growth with a stick.

DETA Le Pitch fork

The traditional hay or pitch
Jork is the most usefud tool for
picking up long grass or
bracken.

Grass hook
This is a modern version of the
sickle, and it is a cross between
thie sickle and scythe. It has a
slightly curving blade which
can be fitted with a short ha-
ndle or with a tubular steel
shaft up to 32in, long.
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Digging Tools

The principal tool of the Neolithic with iron, usually costing about four
farmers was the hoe, which had a stone times as much as the spade itself. The
head lashed to the handle, like the grubbing mattock is a direct descendant
woodworkers’ adze of the time. Down to of the Roman soldier-carpenter’s axe-
the Middle Ages shovels for shifting earth  adze, which also fathered the pickaxe.

or mixing mortar were made of solid Digging forks and hand forks came iater.

wood, but spades for digging were shod

Pickaxe

OTHER NAME: Pick

SIZE: Weigh:: 5,7, 10lb;
Handle: 36in.

MATERIAL: Head: steel;
Huandle: hickory, good quality ash
USE: To break up solid materials

CHISEL TIP

Pickaxes have one pointed tip,
which is used to hack through
concrete and other very hard
surfnces. The chisel (or spade}
tipr is used for chipping up
soiter materials, like asphalr, or
compacted soil. A lightweight
4lb pickaxe with a 26in. tu-
bular steel handle is handy for
garden use. Heads and bhandles

ROAD WEDGE
can be bought separately. :

Road Wedge and Tongs

SIZE: Wedge: 18 x 13in.;

Tongs: 24in. -

MATERIALS: Steel

USE: To break up tough surfaces

These tools are used on sur-
faces too rugped to be broken
up with a pickaxe, or to make a
start before gewting to work
with a pickaxe. One person
holds the wedge, with the point
against the surface, in the
tongs, while another strikes
it with a heavy bammer.
These tools are now gencrally
superseded by power twols.

DETACHABLE
HANDLE

Grubbing Mattock

SIZE: Weight: 5ib; Handle: 36in.
MATERIAL: Head: steel;
Handle: hickory, good quality ash
USE: To grub out tree roots

The chisel tip of the grubbing
mattock is used to break the
ground up around the roots
and split and hack out the re-
mains of the stump below
ground. The wider blade loos-
ens and prises out roots.

WIDE ELADE
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Post Hoie Digger

OTHER NAMES: Post hole
borer. post hole auger

SIZE: Blades: 6in.; Shaft: 48in.
MATERIAL: Steel

USE: To make holes in the
ground to take fence supports

The most effective version of
the post hole digger is a borer
which is pushed into the soil
and twisted like a corkscrew.
The blades, mounted horizon-
tally on a steel bit, cut rapidly
through the soil which is car-
ried up to the surface by their
action, leaving the hole clear.

ree Planting Tool

OTHER NAMES: Draining toocl,
trenching ool
STZE: Blade: 163 x 5)in.

W | Handle: wood or strengthened
| plastic; Shaft: wood
USE: To plant trees

‘The length of the blade makes
it eagier to dig to a good depth
for tree planting, particularly
where you do not want to dis-
turb the surrounding greund
00 much. The long mapering
lade shape makes it possible
o dig out a deep, swraight-
ided hole suitable for fence
] . posts. It is also used for drain-
| -age renches and channels.

Shovel

SIZE: 11 x 8iin., 124 x 10in.,

164 x 14in.

MATERIAL: Head: steel; Shafr:
hardwood, tubular alloy steel
USE: To shifr gravel, manure,
sand, cement, coal

Shovels are made in different
shapes — taper mouth, round
meuth and square mouth. The
taper mouth is a dual purpose
shovel used for shifting loads
and for digging. The round
mouth is used for shovelling up
heavy marerizl like rubble,
and is also sometimes used for
digging. The square mouth
shovel is chiefly used for shift-
ing sand and cement, parti-
cularly in concrete making,
when the straight edge of the
head can be used to mix the
constituents together.

TAPER
MOUTH
SHOVEL

Border Spade

SIZE: 9 x 54in.

MATERIAL: Blade: alloy steel,
stainless steel; Handle: molded
pilastic, hardwood; Shaft:
aluminum ailoy, hardwood
USE: Light digging

HANDLE

BLADE

Border spades are useful when
digging in restricted plots or
aimong established plants. Be-
ing lighter in weight they are
often suitable for the elderly or
disabled gardener, but can be
used wherever light digging
only is needed.
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Digging Spade

S1ZE: 7% % 113in., 61 x 104in.
MATERIAL.: Blade: alloy steel,
stainless steei; Handle: molded
plastic, hardwood; Shafe:
hardwoeod

USE: Heavy digging

WOODEN SHAFT

Digging spades have rounded,
pointed and square blade
shapes. Some have treaded
(turned over) shoulders, for
comfort and protection for feet
and foorwear. Handles can be
D- or T-shaped.

Stainless steel spades are the
best as their polished blades
cut into the soil most easily.
However, alloy steel blades
will perform efficiently if kept
clean and polished after use.
Before storing them away,
scrape all clogging earth off
with a piece of wood, wash the
blade, and wipe it over with an
oily rag when dry. An alloy
steel biade can be sharpened
when necessary with a file.

Choose a spade of a size and
weight to suit your strength.
Thrust the spade into the
ground vertically for success-
ful deep digging. A slanted
biade produces shallower and
siower digging.

A variation of the digging
spade has an alloy steel blade
with four large points to pro-
vide a strong cutting action in
heavy soil such as clay. This
makes it particularly useful for
people who are setting out a
brand new garden.
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WOODEN

STEEL BLADE

“D" HANDLE

Terrex Spade

OTHER NAME: Automatic
spade

ST1ZE: Blade: 8 x 4in.
MATERIAL: Alloy steel
USE: Aszisted digging

TUBULAR STEEL 1§
SHAFT ¥

FOOT PLATE

BLADE
SECURING
SCREW

With this spade the earth is
lifted and twrned by a spring
and lever action which elim-
inates unpleasant bending and
the physical effort of lifting the
soil. The digger only has to
push the blade into the ground
with the foot plate and lever the
handle backward slightly. It is
popular with elderly or disab-
led gardeners and is also a time
saver for the able-bodied, en-
abling them to dig a much
larger area of ground at one
time than they could with a
conventional digging spade.
There is an optional fork head
attachment.




Digging Fork

OTHER NAMES: Garden fork,
graip

SIZE: Prongs: 8 x 12in.,
7ix113in, 7x 11, 64 x 1in,,
61 « 104din.; Funior size! 3 » Tin.;
Length: 39 x 40in.; Funior: 32in.
MATERIAL.: Prongs: stainless
steel, alloy steel; Handle:
toughened plastic, wood; Shaft-
aluminum alloy, hardwgod
USE: To break up dug over soil

WOODEN

HANDLE

WOODEN
SHAFT

PRONGS

The fork is used after ground
has been dug over with 2 spade
to loosen and break up the soil
even more. It is particularly
useful on heavy soils which
tend to stay in Jarge clods after
digging. You can also use it for
lawn aeration — thrusting the
prongs repeatedly as desply as
possible into the turf, It is ideal
for lifting plants, as the prongs
are less likely to damage the
root system, and can be used
for spreading and forking over
manure and compost and for
forking in fertilizers.

Forks are available with T-
or D-shaped handles.

Border Fork

SIZE: Prongs: 9 x 5%in.; Queral!
length: 361in.

MATERIAL: Prengs: steel;
Hardle: wood, plastic; Skafr:

aluminum alloy, plastic
USE: To break up dug-over soil

The small, light border fork is
used in confined places or
crowded borders and for
loosening weeds growing
intermingled in clumps of per-
ennials. Fork lightly through
the clump without disturbing

PO, W [0 M. 2 u [——
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Potato Fork

OTHER NAME: Light
plantation fork

SIZE: Prongs: 124 « 73in,; Shafi.
30 o 32in.

MATERIAL: Prongs: alloy steel;
Handle: plastic, wood;

Shaft: wood

USE: To lift roor crops

The flat faced prongs of the
potato fork are designed for
strength and to avoid damag-
ing the crop. The fork can also
be used to spread compost.

Long Handled Weed Fork

SIZE: Head: 3 = 43in.; Shajt: 30,
48, 54 or 56in.

MATERIAL.: Head: steel;
Sieqft: Tabular steel, sluminum
afloy, wood

USE: To weed

The long handled fork is parti-
cularly usefu! when weeding
wide flower beds or at the back
of planted borders. The short-
er shafted ones are used on
rockeries and raised beds.

Hand Fork

OTHER NAME: Weed fork
SIZE: Head: 3 x 43in.; Handle: 5
1¢ 120,

MATERIAL: Head: steel,
alumninum alloy; Handle: wood,
ailuminum alloy, plastic, nylon
USE: To loosen soil

The hand fork is used ameng
small plants. The prongs are
usually flat, but some types are
twisted once. These are pre-
sented edge on, for use in hea-
vily compacted soil.
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Hand Trowel

OTHER NAME: Garden trowel
SIZE: Blade length: 5in.; Blade
width: 2 10 3in.; Handle: 5 10 12in.
MATERIAL: Blade: stainless
steel, allov steel, strengthened
alumminum alloy; Handle: wood,
plasric sleeved aluminum alloy,
plastic, nylon

USE: To plant seedlings

Wide bladed trowels are the
best for planting, as the biade
makes a good sized hole in the
soil. The narrower bladed
trowels are good for planting
bulbs and small seedlings.
Trowels are useful for potring
up and seedbox work in the
greenhouse.

Two variations of the hand
trowel are the fine trowel and
fine point. The fine trowel has
an offset head which helps 10
keep the hand above the soil
surface, making work easier in
damp or heavy conditions. The
fine point is specially designed
for delicate work with house
plants. It is useful too, for
separating and thinning seed-
lings and making furrows in a
seedbed or seedbox.

Somie hand trowels are grad-
uated with planting depths on
the blade and have aretractable
measuring tape in the handle.

Daisy Grubber

OTHER NAME: Lawn weeder
SIZE: Head: 6in.; Handle: Sin.
MATERIAL: Prongs: alloy steel;
Handle: wood

USE: Te pull weeds from a lawn

The daisy grubber pulls up
well rooted weeds that spoil a
lawn. Push the two prongs into
the ground as deeply as poss-
ible under the weed. Lever the
grubber backward, using the
tempered steel “‘elbow™ as a
fulcrum and tear up the weed
by its roots.

FORK
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WOODEN
HANDLE

STEEL BLADE

" FINE POINT
TROWEL

HANDLE

FULCRUM

Dibber

OTHER NAME: Dibble

SIZE: Various

MATERIAL: Alloy steel, wooed
USE: To make planting holes

HANDLE

The simplest dibbers a; . about
6 to 8in. long with a I handle
and are made of wood shaped
to a point. Dibbers of steel and
wooden dibbers with steel tips
are also available. Some are
graduated for guiding the
depth of planting. Hellowed,
steel dibbers, called buib plan-
ters, are manufactured up 1o
3in. diameter. Many gardeners
make their own dibbers from
the handles of superannuated
spades or forks.

There are also dibbers de-
signed to make a series of pre-
spaced holes simultancously.
They are plastic floats carrying
a number of pointed studs,
which are pressed into the soil
in seed trays, leveling the carth
at the same time as they create
the seed holes. This speeds up
seed sowing and also regulates
spacing and depth.

Make sure a dibber is not too
sharply pointed, otherwise um .
air space may be left benccii a
transplanted seedling. lnis
can fill with water and can
cause root decay.




‘Draw Hoe

QOTHER NAMES: Swan necked
hoe, drag hoe

SIZE: Lengith: 54 to 66in.;
Blade: from 2in.

MATERIAL: Head:; alloy steel,
stainless steel; Shafi: plastic
sleeved aluminum alloy,
hardwood

USE: To break up soil, weed,
mulch, turn up earth

Draw hoe blades come in a
variety of shapes, but the most
common are either straight,
curved along the bouwom or
triangular. The neck between
blade and socket can be short
or long. Long necks are often
curved, giving the hoe its name
“swan necked”.

Draw hoes are pulled
through the soil toward the
user, as he moves forward.
They go more deeply in the
1 soil than Dutch hoes. Alrer-
| narively, they can be used with

the surface of the soil and hack
out tongh weeds.

The side of the blade can be
used to make seed drills in
prepared soil and the blade
tself can be puilled through the
oil to make trenches.

1 ‘Onion hoes are short-handled,
| draw hoes. They are swan
necked, with 6in. half moon
shaped blades. They are used
for weeding in thick growth.

ITALIAN HOE

The general purpose, or Italian
hoe, is a variarion of the draw
hoe. The forged steel blade is
fixed directly to a short hard-
wood handle (40 to 48in.).
Used with a chopping action it
clears overgrown plots quickly,
but can also be used for break-
Ing up soil and doing more
delicate weeding and planting.

DQOQUBLE HOES

These combine the features of
a draw hoe and a two or three
pronged cultivator. They come
in a range of sizes, including a
small hand model with a 2in,
wide blade and 36in. hardwood
shaft for use in confined areas
like rockeries and raised beds.

A pointed blade version is use~
ful for drawing seed drills.

a chopping action to break up.

PLASTIC COVERED
ALUMINUM SHAFT

¥ STEEL HEAD

DOUBLE HOE

Fork Hoe

OTHER NAME: Canterbury hoe
SIZE: Length: 42 1o 60in.; Head:
8 x 4%in.

MATERIAL: Head: alloy steel;
Shaft: hardwood

USE: To break down turned soil,
weed and turn up earth

PRONGS

This hoe is a variation of the
draw hoe and is used in the
same way, It has a pronged
head and combs the soil in the
manner of a rake, but can pen-
etrare to greater depth.
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Dutich Hoe

OTHER NAMES: Push hoe,
thrust hoe, scuffle hoe

SIZE: Length: 58 to 66in ; Blade
wdth : 4 o 61n.

FMATERIAL: Head: alloy steel,
stainless steel; Shafi: plastic
sheathed aluminum alloy,
hardwood

USE: To weed and loosen soil

The Dutch hoe is used to keep
down weeds between rows of
crops and around bushes. It
can also be used for mulching
and working in fertilizers.

The hoe is used with a for-
ward movement, sliding the
blade just beneath the soil sur-
face, cutting the roots of weeds
and loosening the soil surface.
The user moves backward as
he works so that the hoed
ground is not trampled.

Ideally, a hoe sheould reach
to the user’s ear level when
held upright. Stainless steel
" «es move most effortlessly

:ough the ground and are
easy to clean. Afrer use, adher-
ing scil should be scraped off
all implements with a piece of
wood. They should be washed
clean and wiped over with an
oily rag when dry.
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Scuffle Hoe

OTHER NAME: Push-pull

hoe, swoe

SI1ZE: Length: 58 10 66in.; Blade:
4 1o bin.

MATERIAL: Head: alloy steel,
stainless steel; Shaft: aluminum
alloy, hardwood

USE: To weed and loosen soil

Scuffle hoes are double edged
to allow a backward and for-
ward hoeing motion. They can
be diamond shaped, or have a
double pointed blade.

The swoe is a further var-
iation with three bevel ground
edges, making it possible to hoe
around plants withour shifting
your stance.

Leaf Rake

OTHER NAMES: Spring tine
rake, bamboo rake, wire rake
SIZE: Length: 58 to 63'n.; Tines:
15 to 24

MATERIAL: Head: bamboo,
spring steel; Shaft: bambco,
aluminum, hardwood

USE: To comb out and gather up
moss, dead grass and leaves

This fan-shaped rake with
long, curved, flexible rtines
commonly made of bamboo or
steel wire glides over the lawn
without penetrating the soil.
Used regularly it improves the
quality of the grass as clogging

moss, dead grass, decaying

matter and the flowering heads
are teased out, allowing air to
reach the grass roots and per-
mitting better drainage. It is
also used to gather up grass
clippings and leaves.

Lawn Rake

SIZE: Length: 58 to 60in.; Head
width: 23 to 40in.

MATERIAL: Head: alloy steel;
Shaft: aluminum alloy, hardwood
USE: To collect grass cuttings

This wide headed rake has cur-
ved tines mounted on a straight
rear bar. Its width makes it a
speedy and efficient gatherer
and it is therefore particularly
usefu! for large lawns.

It has shorter tines than a
leaf rake and can be used for
leveling prepared seed beds.

SCUFFLE

HOE

WIRE TINES

SHORT
TINES




Garden Rake

SIZE: Length: 54 to 64in.; Tines:
10 to 16

MATERIAL: Head: stainless
steel, alloy steel, wood; Shaft:
plastic sleeved aluminum alloy,
hardwood

USE: To prepare soil for planting

Garden rakes are used to pre-
pare the fine tilth needed in
seed beds, combing through
the top inch or so of soil, break-
{ ing down lumps and removing
stones and debris. The back of
i| the head is used to make shal-
A low seed drills, the soil being
|| r=xed back after planting. Flat
| to the ground, the rake head is
used to tamp down the soil
firmly over sown drills. When
sowing seed broadcasr, soil is
raked in one direction, the seed
scartered and the soil raked
again in the opposite direction
to cover the seed.

Rakes are also used for level-
ing plots of earth, spreading
gravel on paths, and working
fertilizer and dressings into the
topsoil. Wooden headed rakes
are good for breaking up turn-
ed soil and clearing rubbish.

An upright rake should
reach to the user’s ear level,
allowing the gardener to work
without undue bending.

Small garden rakes are
manufactured with 5 to 8 tines
and 36 inch shafts. These are
used by children, and for work
in confined spaces, like rock-
eries and raised beds.

Stainless steel heads are ex-
pensive, but are easy to use and
rust resistant. The polished
tines slip through heavy soil
with less clogging.

Cultivator

SIZE: Head widrh: 2, 31,4, 6 and
10in.; Handie: 10, 36, 54 and 60in.
MATERIAL: Prongs: alloy steel;
Handle: hardwood

USE: To break up and aerate
topsoil gquickly

The smaller headed cultivators
are used in confined spaces,
like rockeries and raised beds.
The larger heads break up soil
more quickly than the con-
ventional hoe or rake. Some
have removable prongs allow-
ing a ranpe of head size. Some
models have heavy share-
cuiters on the prongs for very
rugged work. A variation in-
corporates a blade for cutting
down weeds, which can be
worked out with the prongs
when the tool is turned over,

They are either used with a
chopping motion, like draw
hoes, but with the user moving
backward, as in dutch hoeing,
or are pulled through the soil
like a plow.

Rotary Cultivator
OTHER NAMES: Spin tiller,

soil miller

SIZE: Head width: 6in.;
Lengrh: 67n.

MATERIAL: Head: cast iron,
alloy steel; Handle: hardwood
USE: To rake and weed
simultaneously

The rotary cultivator has a row
of spiked wheels tc break down
the s0il to a fine tilth, and some
models have a rear knife which
controls the working depth,
cutting off the roots of weeds.
The tool is also useful for hoe-
ing between plants and can be
used with one hand. On heavy
soiis it is best to go over thearea
twice, leaving a day or two
between each tilling.

Some variations incorporate
a battery of pronged blades
mounted on a drum. These stir
up the soil as the drum rotates,
while a wide scuffle knife, fixed
on the drum, cuts the roots of
surface weeds to a depth of lin.

SHARE CUTTERS

SPIKED
WHEELS

KNIFE
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Protective Clothing
Safety Helmet INNER WEBBING

OTHER NAME: Hard har
SIZE: 65 to Bin.

MATERIAL.: Fiberglass. plastic
JSE: To protect the head

A one piece molded, impact-
resistant helmet protects the
wearer against an accidental
blow to the head. The safety
helmet is fitted with a webbing
harness which fits the head,
leaving a gap between the hel-
met and the head to cushion
any impact. Never wear a hel-
met without the harness.

Ear Protectors

OTHER NAME: Earmuffs
SIZE: Weight: 9oz,
MATERIAL: Foam filled plastic
USE: To protect the ears against

high frequency noise SPRING STEEL

HEAD BAND

Ear protectors are foam or
sometimes liquid-filled plastic
cups, which fit snugly over
each ear. A padded spring steel
head band holds the cups
against the ears. Hach cup is
lined with soft foam pads to
seal against the side of the
head. Ear protectors can be
worn ender a safety helmet.

Plastic or rubber plugs, A Y
which fir into the ear are quite PLASTIC
efficient protectors and can be UP
worn along with the earmuffs
for added protection.

FaceMask

SIZE: Weight: under 1oz, STRAP
MATERIAL: Aluminum and
-COToN gauze

USE: To prevent the inhalation
of dust or sprayed paint

SOFT LINING

The face mask is made from a
pad of cotton gauze faced with
thin aluminum sheet, which is
easily shaped to fit the wearer’s
face. It has elastic straps which
hold the mask against the nose
and mouth, preventing inha-
lation of the dust particles and
paint-laden air produced by
spraying. The face mask will
not preotect you against toxic
fumes for which respirators in-

. . TTON
corporating appropriate filters 82U12.:g PAD

must be worn. ALUMINUM SHEET
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Eve Protectors

OTHER NAMES: Goggles,
spectacles, face mask

S1ZE: Lens diameter: 2in.; Face
mask screen size;: 6 to 8in.
MATERIAL: Plasiic,
toughened glass

USE: To protect the eyes against
flying debris and harmful liquids

TOUGHENED GLASS

When grinding, chiseling mas-
onry or doing any job that
generates flying debris, it is
1 essential 10 protect the eyes.

Lightweight, cl spectactes
are available with toughened,
impact-resistantiiens. They are
comfortable @ wear, even for
prolonged periods. Choose a
model with side screens or
wraparound iens.

(roggles provide even more
protection as they fit flush
against the face and some can
be worn over normal spec-
tacles. They are more suitable
where liquids are involved or
when working in dust-laden
air. Some goggles are venti-
lated to reduce perspiration
and condensation. Green, anti-
glare lenses can be fitted to
some models, but these are
not strong enough protection
against the intense light
produced during welding.

For complete protection, use
a clear face screen which covers
the whole face while wrapping
around the sides. It is attached
to a spark or splash deflector,
which protects the forehead
and is fitted with an adjustable
harness to fit any size.

VENTILATOR
HOLES

SIDE SCREWS

ADJUSTABLE HARNESS

PRESS STUDS

Welder’s Face Mask

OTHER NAMES: Weldear’s hand
screen, welding gogples,

head screen

SIZE: Lens: 44 = 3% and

43 = 2in.

MATERIAL: Fiberglass, resin
impregnated fiber

USE: To protect the eyes

when welding

LENS

VENTILATORS

ADJUSTABLE
HARNESS

During the welding process the
eyes must be protected against
the intense light by a dark lens.
This lens is expensive and is

therefore  protected from
breakage and weld spatter by
clear glass. The lens may be
incorporated in goggles, a hand
screen or head screen. The
hand screen provides complete
face protection being held with
one hand while the work is
carried on with the other. Its
main advantage lies in the fact
that it is easily removed for
inspection of the work. Alter-
natively, a head screen which is
attached to an adjustable har-
ness can be worn, leaving both
hands free. The screen itself
hinges upward so you can ea-
sily move it to view the work.
Some welders wear clear
goggles under the screen for
protection while chipping.
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Gloves and
Gauntlets

SIZE: Various

MATERIAL.: Cotton twill,
asbestos, leather, rubber, plastic
USE: To protect the hand-
apainst burns

EXTENDED
CUFF

ASBESTOS
WELDER'S
GAUNTLET

ARMORED

(General purpose gloves pratect
the hands when handling
rough or sharp materials. They
are sometimes made entirely of
leather or may be backed with
corton twill to improve the
ventilation. The cuffs may be
elasticated or extended o pro-
tect the wrists. Some gloves are
armered with steel staples for
added protection. Heavy rub-
ber gloves which extend over
the wrists protect the hands
from chemicals and cement.

Most heat-resistant welder’s
gloves or gauntlets are made of
heavy leather or canvas and
felt-lined asbestos.

Only wear gloves when
operating machinery if ab-
solutely necessary, and take
care to prevent them getting
caught in the moving parts.

Welder’s Apron RUBBER GLOVE

SIZE: Length: 38 1o 41in.
MATERIAL.: Leather
USE: To protect the welder
against flying sparks and
molten metal

" GENERAL PURPOSE
LEATHER GLOVE

REINFORCED PALM

ONE PIECE
MOLDED
PALM AND
FINGERS CHROME AND LEATHER
WELDERS GAUNLET

ADJUSTABLE
HECK STRAP

----- T BUCKLE

EXTRA LONG
APRON FRONT
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Glossary

Across the grain In a direction ator
nearly at fight angles to the grin of

i the workpiece.

R Alloy Steel Stee! atloyed with other

B clements to modify its mechanical

bl propertes. Each alloying element has
B a different effect on the properties of
B carbon steel. Nickel increases

1 toughness;chromium increases

& hardness; molybdenum eliminates

¢ temper brittleness and permits higher
il lempering temperatures after

i quenching; vanadiumand chrome

B together give high impactresistance;
I} manganese combats the effects of

||| sulphur; silicon increases the smength
of steel used for springs; tungsten
increases hardness and resistance to
tempering.

|| Anvil Blum orstking end of center

| punch;fixed flatsurface of a
measurement instrument such as
amicrometer.

Arris Sharp edge where two surfaces
of the workpiece meet.

| Backiron Steel plate screwed to the

frent of the cutting iron to break the

cgha nd radvca chattar af rutter
:xaavuxs and reQuce Coaner e culien

Usually known as the cap irom;
other names: top or breakiron.

[1| Batten A strip of wood fixed to work-
{1 ‘piccctoact as a guide foratool.

::5;. ‘Bead A narrow, half round molding.

Bench plane Plane with flatbottom
i) -or sole, used mostly on the bench for
8| squaring up workpieces.
li| Bevel Sloping edge of workpiece;

£ tool to mark or check this.

8| Bifurcated Divided into two pointed
8| orsharpened forks.

14! Bit Working part of duili; soldering

i | iron; head or cutting edge of axe;
cutting iron of a plane.

Blank Metat component cutto shape
by pressure or stamping.

Bolster Thickening of the shank of a
chisel to provide a bearing for the
{usually) ferruled handle; type of
cold chisel.

Bronze Age The period from about
2500BCto 500 BC.

Burr Cunting edge of scraper
produced by tarning ur edges with
hard steel rod or the back of gauge;
the rough edge produced cutting or
boring metal.

Butt Flat surface of head of an axe;
axe poll.

Cam Eccentric projection on rotating
shaft or wheel which resultsina
reciprocating movement on a roller
orother component in contact with it

Casting Component produced by
liquid solidifving in a mold.
Chamfer Flat surface formed by
taking off the arris, leaving a bevel.

A partof both surfaces should remain
intact. A chamfer may be continuous
orsropped.

Chuck Tool orbit holder on lathe,
brace ordrll.

Composite board Man-made sheet
material manufactured by gluing
together various matenals such as
wooden blocks, veneers, chips and
fibers, plastics, asbestos, metals,
papers, plaster, cork etc.

Concave Curved toward the observer.

Convex Curved away from the
observer.

Counterbore Hole bored to admit
the head of a screw or bolt which is
intended to be sunk below the surface
of the material.

Countersink To chamferaround the
upper part of a hole, made with a
coneshaped bit, to bring the head of

a countersunk screw or bolt flush with
or slightly below the surface.

Cranked A bar or shaft or shank ofa
tool bent atright angles in alternate
directions in the same plane.

Cutting iron The working partofa
plane iron, ground and honedtoa
sharp cutting edge; sometimes called
the cutter or cut iron.

Dado A groove worked with or across
the grain; groove worked across the
grain with a dado grooving plane;
lower third of internal wal! paneling
or other finish (European only).

Dimensioning Bringing down to the
required size.

Dowel A round pin, usually of wood,
acting as an inserted tenon to forma
joint; rods of various dizmeters used
for cutting into dowels.

Egyptian Period From about 3000
BCto300BC.

End grain Ends of wood fibers
exposed afteracross cut

Face edge Edge of workpiece made
straight and square.

Face side Principal squared surface
of workpiece.

Fillister Rabbet plane with fixed or
moving fence.

Forging Metal component produced
by heating and hammering.

Frog Adjustable part of the stock of
ametal plane on which the cutting
iron or bit is bedded.

Flute A narrow, rounded channel.

Grain Arrangement of the wood
fibers along the length of a workpiece;
texture or arrangement of crystzls

in metal.

Greek Period Civilization of the
Eastern Mediterrancan from about
800 BC to AD 2000.

Gullet The notch between the teeth
ofa saw produced by the file.

Housing Form of woodwork joint in
which one piece s firted into a groove
orrabbetin the other. The groove or
rabbet may be continuous rightacross
the workpiece or stopped at one or
both ends to conceal the joint; the
other piece being notched accordingly

Included angie Angle formed by the
opposing faces of a point,as on a
punch or drill.

Infeed The side at which work is fed
into the cutter or a machine,

Injection molding Method of
producing castings by squirting hot
plastic into a water-cooled mold.
Inlay Omament composed of shaped
pieces of thin colored wood or other
materials, letinto a contrasting
wooden ground or base.

Integral Of handle, etc., shaped from
the solid material of the tool or
componentitself.

Iron Age In Europe and the Near
East, the period from about 1000 BC
to the Roman period.

Jaws Seizing or holding members of
atool or machine.

Kerf Width of groove orslit produced
by the action of a saw; the slititself.

Knurled Ridged or milled surface
on curved heads of metal screws or
sides of a chuck.

Marquetry Overall ornament
composed of patterns of colored
veneers glued to the surface of the
workpiece.

Middle ages Period fromabout
AD1000 to the discovery of America
in1492.

Mitered joint A mitered jointis
formed when two pieces of identical
cross section are butted togetherand
the line of the joint bisects the angle
formed by the pieces. This is usuaily
arightangle or 97°, and the angle of
the raiteris thin 45°.

Nicker Spur or spur-cutter.

Offset Set 1o one side.

Quifeed The side frem which work
is withdrawn from the cutter of a
machine.

Parallax Apparent displacement of
an object ora graduation on a scale
due to achange of position of the
observer.
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Paring Removing thin shavings of
material with continuous pressure
applied to the work with a chisel,
drawing knife, etc.

Pawl A device attached to a mech-
anismto allow rotation in one
direction only.

Pilot hole Small hole, drilied asa
guide to larger boring tool.

Pitch Advance of thread in one
complete revolution of screw; bed
angle of plane or bit; siope of roof;
rake angle of saw teeth.

Poll The butt of an axe.

Pressirg Component produced by
pressing in a machine called a press.

Rabbet A stepped cut made at the
edge of a board so that another piece
can be fited to make a joint.

Rack Bar or part of a machine carrying
teeth geared to a toothed wheel or
worm, transferring circular moion

of wheel or screw into rectilinear
movement of the bar.

Rake angle The angle (1o the vertical )
of the forward edge of saw teeth.

Ratchet Part of tool or machine
provided with teeth, which engages
with aloose pivoted cog or pawl, in
order 1o confine movement to one or
other direction.

Koman period From about 300 BC
to AD 400.

Scribing Shaping one workpiece

| (i.e.molding) to fitexactly to the
shape of another where they meet.

Section Usually a drawing, made as
ifthe object has been cut through, the
view being at right angles rothe
surface.

Shaft Handle of axe, hammer or other
tool with 2 head.

Shank Stem or straight part of a tool
nearest the handle.

Shank clearance Upperpaniofa
hote for a screw to admit the un-
threadsd partofthe shank.

Shim Thin collar or slip of metal
used as packing.

Short grain Fault in sawn lumber
where direction of grain is ata sharp
angle to the surfaces of the workpiece
(also called wild grain}; potentally
weak section of a joint given
insufficient support by the
surrounding long grain strength of
the wood.

Skiving Sheet of split leather; the
action of splitting thin leather.
Sole Working surface of a plane.
Spigot The male end of apipe or

rod which is fined into the enlarged
end of another pipe or seating,
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Spoil Waste formed when drilling
MASONnIY.

Spur The sharpened pointof a
scribing cutter on a plane or spiral
(twist) bits and augers.

Step off Marking series of measure-
ments on workpiece with dividers.

Stock Body or handle of tool holding
working part or parts,

Stone Age Period during which most
tools were made of stone, roughly
down to about 2000 BC in Europe.

Stopped Method of finishing chamfer
with chisel cuts; rabbet or groove

not running the full width orlength

of the workpiece.

Swarf Metal filings or shavings
produced by drilling or planing.

Tempering Steel which is hardened
by rapid cooling in water (quenching)
from a full red heat is usually too
brittle to use for cutting tools. The
hardnessis reduced (tempered) by
heating again to a suitable temperature
and then cooling. This gives a tough
steel, the hardness depending onthe
remperature of the reheating,

Thread The spiral ridge of a screw;
one complete turh of this, as the unit
of measurement or pitch: e.g. six
threads per inch.

Thraat Aperture behind nouth of
plane, etc.

Thumb gange Home-made tool
consisting of a short stip of wood
with a notch atthe end. Used with a
pencil for marking a line parallel to
the edge of the workpiece whena
marking gauge would be unsuitable,
for example, when chamfering.

Toe The frontend of 2 plane stock.

Tolerance Allowable or acceptable
variation in the dimensions of part
of machine or workpiece.

Torgue Measure of the force of
rotation or twisting on a tool or
machine expressed in foot/pounds
or kilogram/meters.

True To make the surface of a work-
piece accurately straight, level, and
square to another surface.

Tungsten steei Hard steel alloy
incorporating tungsten.

Universal joint Connection between
rotating parts of tool or machine
allowing transfer of rotation in any
direction.

Vernier A small adjustable scale
attached to and sliding in contact with
the main scaie of graduation; it enable
readings tobe taken on the latterto a
fraction (usualiy a tenth) of a division.
Itis named after its invenzor Pierre
Vernder (1580-1637).

Wild grain See short grain

Workpiece Piece of material or

component which is being processed.

Worm Thread of screw or the screw
itself.

Wrench sizes Wrench sizes are
specified in different ways depending
on the thread type of the nut they are
intended to fit.

BA (British Association) wrenches
are classified by the thread gauge
number: Nos 0.15 (0.236” - 0.031").
BSW/ & BSF (British Standard
Whitworth & Bridsh Standard Fine)
are classified by the thread diameter
of the bolt not the size of the head,

A given wrench will fit nuts of the
same size of both types of thread,
however the BSF nut will fita larger
thread than the BSW, therefore the
wrench wili have two sizes on it

e.g. /4 BSW5/16 BSF.

UNF, UNC (Unified Fine and Coarse)
wrenches are marked in AF sizes. For
example 9/16 AF refers to the across
fiats measurement of the nut which

i5 9/16 in. METRIC wrenches are
marked in millimeters and measured
across the flats of the nuts they fit
(except sparking plug wrenches
which are measured by thread
diameter): ADJUSTABLE
WRENCHES are classified by their
overall length.
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A

Abrasives, see SANDERS
AND ABRASIVES
Adhesive wowel, see
Serrated edge trowel
Adj gggable box wrench,
ADJUSTABLE
WRENCHES, 256-38
Adze 180, 326-27
Adze eye hammet, see
Claw hammer
ADZES, SCYTHES
* AND HOOKS 326-31

D’é’ﬂ

. adze 326-27

bill hook 328-29

froe 327

scythe 330

sickle 33!

slashing hook 329

w5eS

hedge clearing 329

hedge laying 328

Aligning punch, see
ining up bar

- All-purpose saw, see

. eciprocating saw

" All-steei wood chisel 119

American axe, see Wedge

felling axe

Arch punch, seWad
Army knife, se Folding
See
Lnife

AUGER AND GIMLET
o 20203

types
“auger 202
i gimlet 203
“raper reamer 203
-‘Auger bit 206
; Autg-garage vise, see
- Machinist’s vise
“Automatic center
A punch 42 4
utomatic spade, see
Terrexspade
AUTOMOBILE TOOLS
cifcuit tester 237
Erease gun 236
ydrometer 237
oil can 236
Aviation snips 248
Awls 47
AXES AND
HATCHETS 320-25
parts 320-21
shaft fiting 32/
tree felling 324

types

double bit 324
English felling 323
half 322

hunters 322

Kent 321

side 325

shaier’s 327

wedge felling 320, 323

B

Back rack wrench, see
Monkey wrench

Back saw 53

Bagging hook, sce Sickle

Bamboo rake, sec Leaf
rake
Band clamp, see Web
lam

clamp

Band saw 104/-03

Barclamp 62, 63

Basin wrench 263

BATTERY TESTING
EQUIPMENT 237

circuit tester 237

hydrometer 237

Bayonet saw, sez
Reciprocating saw

Bead saw: seeDovetail saw

Beam compass 26

Belt sander 229-30

Bench drill, see Drill press

Bench grinder 66-68

Bench hook 49

Bench jigsaw /07-09

Benchrule 8

Bent blade snips, see
Circle snips

Bench planes

adjustment 136

carel37

use 137

Bench rabbet plane 138

Bench stone, see Oilstone

AND VISES

52-59

clamping

leather 59

snips to cut sheet metal 246
wood to bench 52, 54, 58

woodworking 52-53
gyes of pise
amp-on 57

drill press 58

holdiast 58

machinist’s 57

saddler’s clam 59

woodcarver's screw 59

woodworker’s 52, 56

Bent rifflers, see Rifflers

Bevel point knife, se¢
Shee knife

Beveled ed]f; frmer
chisel

Beveled sash tool 257
Bevels, see SQUARES
AND

. BEVELS

Bicycle wrench, seeOpen
ended wrench

Billhook 328-29

Bit gauge, seeDepth
gauge

Bits

sharpening 68, 69, 242

types of drill bit

auger 206

brad point power bore 213

center 206

cougtersink (for brace)

countersink (for power
tool} 213

drill and counter bore 214

drill and countersink 213

dnll points 209

dowei 213

gxpansive 207

Forstner 207

glass 2i4

masonry 2i4

plu§cutters 214

spade 213

twistdrill 22

tupes of sorezodriver bit

hand brace 207

impact driver 226

power 226

screwdriver bit holder 226
i53|:ura] ratchet 223
lock and tackle, see
Rape pulley, Chain
hoist
Block plane /40
Blow torch
s torch 165-66
erosene torch 165-66
aint removal 166
olt clam, see Monkey
wrench
Bolt chisel, seeDrawer
lock chisel
Bolt cutters 248
Bolting iron, see Drawer
lock chisel
Border fork 335
Border shears, sec Edging
shears
Border spade 333
Bottoming tap, see Taps
Bow calipers, seeQutside
calipers
Bow compass, see Spring
dividers
Box wrench 255-56
Bow saw, see Frame saw
BRACES AND DRILLS
204-17

ypes
auger bit 206
Erage v bore bi
1ad pownt power bore b1l
2

breasi drll 209

center bit 206

comer brace 206

countersink bit (for
brace) 207

countersink bit {for
power tool) 213

depth pauge 215

dowel %it 13

drill and counter bore
bits 214

drill and countersink bit

213

drill press 216-17
cxpansive bit 207
Foarster bit 207
flexible drive 215

ssdrill 2i4

and drili 208

joist brace 205
masoniy drll 2f4
plug cuiters 214
power dnll 210-11
power drill extension 215
push drll 209 -
rightangle drive 215
screwdnver bit 207
spade bit 213
twist drill 212
Brzd driver 187
Brad point power bore

bit 213
Bradawls, see Awls
Brazing 275
Breast drill 209
Brick chisel 131
Brick hammer 188
Brick hod 307
Brick jointes, seeogointer
Brick trowel 3G8-09
Bricklayer’s hammer, see

Brick hammter

Bricklayin,
cutting bricks 1.3/
laying 309
measuring courses f}
re-pointing 314
straight courses 22
Broad axe, sezSide axe
Broad hatchet. seeKentaxe

Brush pad, see Paint pad

BRUSHES, ROL 5
AND SPRAYERS
282-99

care 286

choosing 253

construction 282-83

pes of brush

beveled sash 287

crevice 293

dusting 290

fitch 293

flat 284-85

flogger 291

lintng 292

mottler 290

one knot 285

paint pad 289

pencil overgrainer 290

rotary wire 297

sash 286

scratch 296

smoothing 294

softener 20/

stenciling 292

stippling 291

tar 203

wall 2858-89

washing down 28¢

types of roller

paint 294-95

seam 296

smoothing 296

HSES

painting 285, 287, 289, 295

smoothing wallpaper 294

Brushing hook, see
slashing hook

Builders saw, se¢
Portahle circular

saw
Builder:]s steps, seeStep

ladder
BUILDING TOOLS
307-19

pes
angle trowel 311
brick hod 307
brick trowel 30809
caulking gun 377
chain hoist 319
coricrete mixer 317
carner trowel 312
cove mowel 372
crow bar 378
edging rowel Ji3
flooring trowel 313
auging trowel 311
awk 307
jointer 314-15
margin trowel 311
plasterer’s ttowel 310-1f
pointing trowel 314
roge pulley 318
rubber float 316
serrated edge trowel 316
wheelbarrow 318
winch 319
wooden float 315

uses
bricklaying 309
plastening 310-311, 312
repairtng floors 313
re-pointing 34
Bull nose plane 138
Bulldog wrench, see
Crocodile wrench
Butr chisel, secBeveled
edge Armer chisel
Butt roller, sez Seam roller
Buzz saw, sezChain saw

INDEX
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C

“C* clamp 60

Cabinet maker’s bench,
sez Woodworking
bench

Cabinet rasp 249

Cabinet scraper /62-63

Cabinet screwdriver 222

Caliper rule, sez Slide
caliper

Calipers, sce DIVIDERS
KND CALIPERS

Canada hatchet, sez
Hunter’s hatchet

Canterbury hoe, see Fork hoe

Cape chise! ;30

Capstan wheel nut
wrench 26/

Carpenter’s adze, see Adze

Carpenter’s mallet /88

Larpenter’s pincers /98

Carpenter’s steel
sguare /5

Carver's bench screw;,
see Woodearvers
screw

Carver’s mallet /86

Carving chisel 125

Carving gouge 127

Case operner, see
Wrecking bar

Casing blade 173

Casing wheel, see Casing

_ blade

Cat ladder, sez Roof
ladder

gun
Center bit 206
Center punch
Center screw wrench, see
Monkey wre
Center square /5
Chain hoist 319
Chain saw 79-80

Chamfer shopeshavs 160
Chasing saw, see
Maso

nry saw
Chip carving knives 176

Chipping knife, see
mc%ng knife
Chigel knife, mh:if
rippin e
CH'ISEEE Ang
GOUGES 118-133
care 122
E’R“ of cold chisel
rck 137
cape 129
cold 129
diamond point 137
mason’s {32
mason’s bolster 133
mason’s carving 133
mason’s scutch holder 132
pitching tool 132
point 133
plugeing 137
rivet buster 130
round nosed 130
tooler 133
of wood chisel
-steel 199
beveled edge firmer 119
carving chisel 128
carving gouge 127
diamond point /26
drawer lock 122
firmet chiset /18
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firmer gouge 120
ﬂuorb(:%ar‘t:llglé'fi

P.lazier’s 123

ock mortise 12/

mornse /2

paring chisel 119

panng gouge 120

parting tool /128

parting tool (wood
turmning) 126

registered mortise 121

ripping 123

round nosed {25

sash mortise 121

wood turmning chisel 125

wood turning gouge /24

tses
cutting 122,129,131
paring wood H9
Circle glass cutter 38
Circle snips 247
Circlip pliers 200
Circular plane, see

Compass plane
Clrm:l;zrencl:: rule 9
Clamp heads 62
g}amp:on vise 57

ampin;
boards ﬂ,sﬁ.i
distortion, preventing 63
floorboards 65
frames 43, 65
ieather 59
miters 65

snips to curt sheet metal 246

woaod to bench 52, 54, 58

CLAMFS 6i1-65

bar 62

“C" clamp 60

clamp heads 62

fastaction 62

flooring 65

frame

handscrew &

iet 64

miter 5

pinch dog &/

pipe 6361

sprng

“%” bar 64

web 64

Claw, s5¢¢ Mason’s scutch
holder

Claw hammer 180, 152,190

Cleaving iron, se¢ Froe
Club hammer 185
Coach wrench, see
Monkey wrench
Coachmakers’ axe, see
Side axe
Coffin plane, see
Smoothing plane
Cold chise] 129
Combination plane
i47,148-9
Combination pliers, see
i pliers
Combination set /12
Combination
spokeshave 160
Combination square /7
Combination wrencl,
see Open ended
wrench and Box
wrench
Compass plane /42
Compass saw 05
Compasses, see
D ERS AND
CALIPERS
Compound action snips,
se¢ Aviation snips

Concrete mixer 377
Concreting wowel, see
Flooring trowel
Coopers’ axe, see Side axe
Corner trowel 372
Coping saw 72
Corner brace 206
Corner clamp, se¢ Miter
clamp
Corrugated iron punch, see
Sheet metal punch
Countersink bit (for
brace) 207
Countersink bit (for
power too}) 213
Cove trowel 312
Cranked screwdriver, see
Offset screwdriver
Crescent wrench 257
Crevice brush 293
Crew punch 45
Crocodile wrench 263
Cross cut chisel, see Cape
chisel

Cross cut saw, see Hand saw

Cross peen hammer /33

Crow 318

Circuit tester 237

Cultivator 339

Curved chisel, see
Carving chisel

Curved claw hammer, see
Claw hammer

Curved gouge, see

Carving gouge

Curvet.:l snips, see Circle

snips

Cut—oﬂpsav.g see Portable
circular saw

Cuatting gauge 33

Cutting-1n tool, see
Beveled sash tool

Cutting jig, see Tile cunter

D

Daisy grubber 336
Deep-throat coping saw,
see Fret saw
Deflecting beam wrench,
see Torgque wrench
Depth gauge 30, 2/5
Dvagonal cutting nippers,
see Diagonal cotting

. pliers ]
Dlﬂfﬂnﬂ] cutting pliers
96

Dial indicaring wrench,
see Torgue wrench

nd paint chisel 130

Diamond point chisel
(wood toroing) 126
Dibber 335
Dibble, se: Dibber
Die nut 269
D;g 'zéafork 335
Bing
Digging spade 334
Digging tools 3322-39

pes
border fork 335
border spade 333
cultivator 339
daisy grubber 236
dibber 336
g%gging forkd.?% y
igging spade
draw hoe 337
Dutch hoe 338
fork hoe 337
garden rake 339
bbing mattock 332
and fork 335

hand mowel 336

lawn rake 338

leaf rake 33%

IonEahandted weed fork 3375

pickaxe 332

post hole dig er 333

potato fork 335

road wedge and tongs 332

rotary cultivator 33

scuffle hoe 338

shovel 333

Terrex spade 334

tree planting tool 333

Digital rule {3

Disk sanders 230-31

DIVIDERS AND
CALIPERS 23-35

Lypes

beam compass 26

cutting gauge 33

depth gauge 30

feeler gauge 31

inside calipers 23-24

leatlﬁlt_:r creaser .;g 3

marking gauge 32-

micrometer cﬁ:lipcr 29-30

moruse gauge j4-35

odd leg calipers 25

outside calipers 23-24

screw pitch gauge 3!

slide caliper 27

spring dividers 25

transter calipers 25

Vernier caliper 28

wing compass 26

wire gauge 3/

weses

cutiing veneer 33

marking 33, 35

measuring screw threads 37

scribing arcs and cireles 26

Dot punch, see Prick
puinch

Double bit axe 324

Double cutting snips 248

Double ended wrenches,
see Open ended wrench

Double handzd scraper 76/

Double hoes, see Draw hoe

Dovetail marker 19

Dovetail saw 84
Bowe]l bit &2!3
owel guide, ser

Doweling jig
Dowel locatos, see

Daweling ji
Doweling jig 50-51
Drag hoe, ez Draw hoe
Drain auger, see Sink

waste au,
Draining tool, see Tree

b plantingtool}l
raw gauge, see Plow gau
Draw%oeg?.?? galge
Draw knife 158, 174

Drawer lock chisel 122
Drawix:{g knife, seeDraw
knite

Drift punch, see Starting

Drifiand.
ill and counter bore

bits 214
Drrill and Countersink
bit 213
Drill bit sharpener 69
Drill guide, see Doweling

yi
Drilﬁ:ress 216-17
cutting screw threads 267
Drill press vise 58
Drills sez BRACES AND
DRILLS

Drive punch, see Starting
punch




nos liers
Dusting brush 290
Dutch hoe 338

E

Ear muffs, see Ear
protectors

Ear protectors 340

Edge clamp, see “C” clamp

Edge beveler, see Edge
shave

Egge shaﬁz 179 .
(= irowe|

Edgging .ﬁ’.l'neagrls?:l 553

Bdginﬁ wowel 313

Egg calipers, see Outside

ca_liq_lers
Electric hand saw, see
Fortable circular saw
Electric hedge trimmer 252
Electric paint stripper /64
Electrician’s chisel, see
Floorboard chisel
Electrician’s pliers /92
Electrician’s
screwdriver 222
Emexxﬁlolh, see
SANDERS AND
ABRASIVES
" End cutting nippers, sez
gj}.j:_'E clEnd cutd pli}:;%
En cuttin% pliers

Duckbill pliers, see Flat
edp

ineer's steel rule, see
' ]-lgSteel rule

nginecrs try square /8
Enggf;leer’s vise, see
3 : M ach ini %

-Eye protectors 341

F

Face mask 340

Face pin spanners 265

ll;_ag} action elg;np 62
eeler (

Fellinggti:eugs 324

Fencing pliers 107
Files, sez
FILE

Fillingmkmf' ¢ 171
Finishing sander 232
Finjshing trowel, see
Plasterer’s trowel
Firmer chisel 18
irmer gauge
Fitch 29%‘.
Fitters vise, see
Machinist's vise
Flaring tool 272
Flat bit, sezSpade bit
Flatblade snips, see
Straight snips
Flat chisel, seeCold chisel
Flat Gle 240
. Flat nosed pliers {9/
Flat paint brush 284-85
Flar square, se2
Carpenter’s steel square
Flatweod rasp 244

Gou

Flexible rule, see Push-
pull steel tape
Flexible saw, see Folding saw

Flintpaper, se¢
épAﬁD AND
ABRASIVES
Flogger 29!
Floorboard chisel 1237
Floor sanders 233-35
Flooring clamp 65
Flooring saw 84
Flooring trowzi 313
Flower gatherer, see
Flower shears
Flower shears 250
Foam drum sander, 23!
Foiding kaife /169
Folding pruning saw, see
i.nf saw
Folding rule 10
Folding saw 80
Footprint wrench 262
Force cup, see Flunger
Fore plane, seeJack plane
Fork hoe 337
Forster bit 207
4-in-hand rasp file, see
Shoe rasp
Frame clamp 65
Frame saw 9/
Framing hammesr, see
w hammer
Frame square, sce
Carpenier's steel
square
Fretsaw 93
Froe 327
Front rack wrench, see
Monkey wrench
Front screw wrench, sez
onkey wrenc

G

Garden fork, seeDiggi
ok gEing

Garden rake 339

Garden shears 25/

Garden trowel, secHand
trowel

Gas pliers 194

Gauging trowel 371

Gaundets, seeGloves

Gear frame brace, see
Corner brace

Gent's saw, see Dovelail saw

Gimlet 203

e 37,38

cuing

gripping /96

nibbling 37

window 170,171

(ilass cutter 37

Glass drill 214

Glass pliers, seeGlazier's
pliers

QPET, see

5. ERS AND
ABRASIVES

Glazier’s chisel 123

Glazier’s E%I:SI‘S 196

Glazier’s square /9

Glazing knife, see Putty knife

Gloves and gauntlets 342

Glue lgun 1

Goggles, secEye
protectors

s 508

GOUGES

Grabber wrench 258

Flex shaft, seeFiexible drive raip; see Digging Fork

Flexible drive 2i5

Granny’s tooth 151

Grass hook, seeSickle
Grass shears 25/
Grease gun 235
Grinding wheels, see
S ING TOOLS

Grindstones, see
SHARE%ZNING TOOLS

Ground brush, sesOne
ot paint brush
Grubbing mattock 332
Guides, seeJIGS AND
GUIDES

H

Hack saw 96-94

Hacking knife 17!

Hali circular needle 279

Hali hatchet 322

Half moon knife, se2
Round knife

Half round chisel, see
Round nosed chisel

Halif round file 240

Half round knife, see
Round knife

Half round spokeshave
160

Haif round wood rasp 244
HAMMERS AND

MALLETS 130-88
handle replacing 181
gvpes of hammer

rad driver 187
brick 188
claw 180, 182
club 185
cross peen I83
engineers /85
saddler’s 184
sledge 138
soft faced 187
sprig 183
telephone 183
upholsterer’s (84
veneer 187
types of malle
carpenter's 188
carver's I86
soft faced 186
Hand drill 208
Hand drilling hammer,

seeClub hammer

Hand file 24/
Hand fork 335
Hand gr:lnde:, secBench

gﬂl‘l L=y
Hand router [50-51
Hand saw 81-82
Hand stone 73
Hand rowel 335
Handles, replacin
axcs and hatchets 32/
hammers and mallets 18/
Handscrew 6/
Hard hat, see Saf=ty helmet
Harchets, see ALES AND
HATCHETS
Hawk 307
Hawk's bill spips 247
Head l_:?ife, sezRound

knife
Head screen, see Welder's
face mask
Heavy duty saw, see
ReciﬁIrocaﬂn !
Hermas odite calipers,
see()dd leg calipers
Hewing axe, se¢ Side axe

saw

Hex key, seeSetscrew wrench

Hoes, seeDIGGING TOOLS
Hold-down, sezsHoldfast
Holdfast 58

Hole cutter, see Hole saw
Hole saw [02
Hollow spakeshave, see
Half round spokeshave
Hollowing and
rounding planes /45
Hening guide 7/
Hook and pin
spansers 265
Hook scraper 163
Hooks, ;:2c ADZE, HOOKS
ANDSCYTHES

Horse rasp 245
Hunter’s hatchet 322
Hydroemeter 237

act driver 226
Inshave 175
Inside calipers 23-24
Instrumsnt maker’s
screwdriver, see
Jeweler’s screwdriver
Italian hoe, sce Draw hoe

;ack Yane 134, 136-37
amb brush, see Dusting

S

Jenny calipers, see Odd
leg calipers

Jet clamp 54

Jeweler's files, seeNeedle

Jewelors pierci
ewelers piercing saw, see
Piercfng saw
Jeweler's saw, see
Davetail saw
ceweler's screwdriver 225
IGS AND GUIDES 48-5{

es
g?n.chAhoq_k 49
dowelingijig 50-51
miter box
profile gauge 51
shooting board 49

T5ES
cutting miters 48
drilling dowel and butt
joints 5§ )
ovinted fule, se¢ Folding rule
ointer 3/4-15
ointer plane 135-37
oist brace 205
unior hack saw 98

K

Kalsomine brush, see
Wall brush

Kent axe 32f

head 320

Keyhole saw; see
Compass saw

Knife file 242

KNIVES i67-79

1]
?geing blade 173
chip caryin% 176
draw knife 174
etlilge shave 179
filling {71
folding 169
hacking 17f
inshave 175
lawn edging 179
marking 176
modeler's 168
palette 172
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paver hangers 173
pwiy 170

plow gauge 178

round {77

scorp f75

sheath f69

shoe 78

slater’s ripper 173
trimming f67-68
wallpaper timmer {72
woodcarver's hook 175

uses . .
filler application and
removal 171
lawn edping 79
leatherwalr_ 173178, 5?9
putty, application an
removal 170,171
slate removal {73
wallpaper wimming 172
woodwork /74, 176
LADDERS 300-06
accessories J00-0f
care 304
raising 305
bypes
extenston 30/
multi-purpose 304
roof 305
scaffoid board 302
scaffolding system 306
single 300
step 303
trestle 302
Lastmaker's rasp, sec
Shoerasp
%,:th]-.ej 218];-19 N
tchinp hatchet, see
H’alghatc.het
Lawn e;lfing knife 179
Lawn rake 338
Lawn shears 253
Lawn weeder see Daisy
ber

I.aygklg-on trowel, see

asterer’s trowel

Leatherwork 35, 47,177,
178,179,184

Leather crease, see

eather creaser

Leather creaser 35

Leather needie 280

Level 20

Lever punch 44

Light plantation fork, see
Potato fork

Lightweight fret saw, see
Pi Saw

Line block 22

Line level, see Level

Linesman’s pliers, sez
Engineer's Pliers and
Blectrician’s pliers

Lining{itch, seeLining
100]

Lining tool 292
Lining up bar 43
Lock bolt chisel, see
Drawer lock chisel
Lock martise chisel 127
Lock saw 80
London pattern
screwdriver 222
Lom ch . 'ed liers
nipe nosed p
Long handled weed
ork 335
Long nosed pliers, see

ipe nosed pliers
Long%e, saejopmter
plane
Lon%rsach clamp, sez

clamp
Lopping shears 250
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LUBRICATION
EQUIPMENT 234

Lump hammer, seClub
hammer

M

Machine vise, see Drill

Press vise
Machinist’s vise 57
Mallets, see

AND MALLETS
Marking sauge 12-33

g gauge 32—
Marking Enﬂge 176
Masonry drill 214
Masaonry saw 164
Mason’s bolster 133
Masen’s carving chisels

and gouges 133
Mason’s chisels 13/-33
Mason’s line and pins 22
Mason’s rule 1/

Masor’s scutch holder 132

Masan's trowel, see Brick
trowel

Mastic gun, seeCaulking

gun
Mastic wowel, see
Serrated edge rowel
Manress needle, see
Uphoisterer's needle
Mechanic’s vise, see
Machiniat’s vise
Metal float, see
Plasterer’s trowel
Metalworking
bending 190
brazing 275
cutting 97, 103, 129, 246-48
filing round stock 239
forming loops 193
marking centers 40, 41
polishing 68
punching holes 42, 43, 44
scribing 26, 36
Metalworking bench, see
Wo ing bench
Micrometer, see Torque
wrench
Micrometer caliper 29
Mill file 241
Minj kack saw 99
Miniature grindstones,
sz Points and wheels
Miniature power tool 189
Minjature router f5/
Miter block, see Miter boz
Miterbox 48
Miter clamp 65
Mitﬁr machine, see Miter

DX
Miter shooting board, see
Shooting board

Miter square 15
Modeler’s knives 168
MODELING TOOLS 189
Modelmaker’s clamp, ser
Moldins e g

o piane
Monkey wrench 257
Morse drill, see Twist drill
Mozrtize and tenon
cutting 83, 90,115, 117,122
marking 35
Mortise chisel 121

Mortise gauge 34-35

Mottler 290

Mortor and reaper punch,
i unch

seedtarting p
Multi-plane /38 49
Muld-plier, see Multi-

purpose wrench

Muylti-purpose ladder 304

Mulkd-purpose wrench, 2558

Multiple box wrench, see
Box wrench

N

Nail punch, see Nail set

Nail set 400

Nailing /81

Nails

clinching 181

pulling 73, 182,198

sem_nﬁ 40, 181

straightening 18}

Needle files 242

Needle ngsed pliers, see
Snipe nosed pliers

SKEWERS 279-81

ipes

half circular 279-80

leather 280

sail 280

s prinF 281

upholsterer's 279

upholsterer’s reguiator 279

upholsterer’s skewer 279

uses

repairing ? }e tears 280

Springin

I*Fotggcdg trowel, see
Serrated edge trowel

Nut drivers 265

O

Oblong punch, sezCrew
punch

Obstruction wrenches, see
Open ended wrench

Odd leg calipers 25

Offset ratchet
screwdriver 225

Offset sander grinder, see
Disk sanders

Offset acrewdriver 225

Parallel clamps, see
Handscrew

Paring chisel 179

Paring gouge 120

Parting tool 128

Parting tool (wood
turning)} 126

Paste brush, see Wall brush

Pasting tabie 55

Pencil ove iner 290

Pendulum pliers, see Flat
nesed pliers

Pickaxe 332

Picture framers hammer,
seeSprig hammer

Piercing saw 93

Pillar drli, seeDrill press

Pillar file 241

PLIERS 190-20;

Iypes

carpenter’s 198
circling 200
diagonal cutting 196
electrician’s 19,
end cutting 197
engineer's 190
fencing 197

flar nosed 191

gas 194

glazier’s 196
purellel action 197
plier wrench 795
round nased 193
ship joint 193

snc:E e nosed 193
tack lifter 201
upholsterer’s 200
waterpump {34
webbing stretcher 20¢
wire strippers /99
wrecking bar 198

tises
bending 19¢
forming 193 196
rippi ass
s 57 18
stripping wire 199
upholstering 200, 20¢
vise, lmtlpm\gised 195

Offset wrench, seeBox wrench Pinch

Qil can 236

OQilstone 70-7f

One knot paint brask 285

One-man cross cut saw 78

Union hoe, seeDraw hoe

Open ended wrench
254-55, 256

Orbital sandec, see
Finishing sander

Outside calipers 2324

P

Pad sander, see Finishing
sander

Paint

removat 164,166

application 285, 287, 289,
295, 298269

Paint pad 259

Paint rofler 20405

Paint n:grayer 298-99

Painters tresue, sec Treste

Palette knife 172

Panel saw, see Hond saw

Paper hanger's brush, see
Smn;&in} brush
Paper hanger's knife /73
Paper hanger’s scissors 249
astion pliers 197

Pipe and duct snips, see
Double cutting snips
Pipe and tube cutters 272
Pipe bender, see Spring
tube bender, Tube
Pipe bepding spc
ipe bending spring, see
Spring tube bender
Fipe bu.rtiuﬁ;umer 24
Pipe clamp
Pipe die 269 .
Pipe mngsﬁsee Footprint
wrenc
Pipe wrenches 262-63
Pitchfork 331
Bitching tool 132
134-49

types
bench rabbet 138

block 140

bull nose 138
combination [47, {43-9
compass 142 .
hollowing and rounding 145
jack 134, 136-37

jointer 135-37

meolding 144

multi- 14549

plow I46-47, 148-49
rabbet and filister /39
rasp 143

shoulder f4f




side rabbet 144
smoothing {35, 136-37
tongue and groove 145
toothing !

HSES

cutting 148,149

leveling flat surface 137

laning edges 137
tering

damaged corners 312

walls 310-{7

Plasterer’s hawk, see Hawk

Plasterer’s trowel 3{0-11

Plasterers twitcher, see
Angle trowel

Plastic laminates,
cutting 95

Plier cutters, sz Tile cutter

Plier wrengb 195

Pliers, see PFINCERS
AND VLIE

RS
Plow gauge [78 .
Flow plane 146-47, 145-49
Plug cutters 2/4
Plug tap, sec TAPS
Plugging chisel 13/

FL AND
LEVELS 2022
'PES
cl‘falk line 2!
level 20
line block 22
mason’s line and pins 22
.plumb bob 21
:Fhumb bob 27
Plumb line, see Phumb
bab

Plumb rule, weeLevel
PFLUMBING TOOLS
. 270-74

pes
garing tool 272
pipe and ube cutters 272
‘pipe burring reamer 271
plunger 27i
propane torch 275
nveter 273
sink waste auger 270
g - solderin irctl)n 254 21
| sp tube bender
3 toi?étlgauger 27
g tube bender 273

N ases .,
d brazing 275
{ soldenng 274-75

- Plunger 270
Pocket level, seeLevel
Point 133
g Pointing trowel 314
B Points and wheels 69
§ Pop riveter seeRiveter
| Portable circular saw
i 85-50
Portable electric router
152-57
3 Portable vise, see
Clamp-on vise
Post hole auges, seePost

gger

Past hole bores, see Poat

P h‘l:lel‘li 333

05t hole

Potato fork 5&?

Power drill 210-11

Power drill extension 215

Power router, see Portable
electric router

Power screwdriver bil 226

Powered jigsaw, see
Saber saw

Pre-set wrench, see

Propane torch 275
PR(gTEC'I'IVE

CLOTHING 340-42
eai protectors 340
eye protectors 34/
face mask 340
gloves and gauntlets 342
safety helmet 340
welders apron 342
welders face mask 34
Pruning saw §4
Pruning shears 249
Pump screwdniver, see
Sl::iral raichet
screwdriver
Punch se¢e Point
Punch plieg sezLever

automatic center 42
awls 47

catapunch 40
center 47

crew 45

lever 44

lining up bar 43
nzil set 40

pin 43

prick 41

pricking iron 46
revolving head 46
saddler’s hollow 45
sheztmeral 42
solid 44

s[an:ing 42
tinmen’s hollow 43
wad 45

wheel pricker 45

Hses
marking 40, 41, 46
piercing 47
punching holzs 42, 43, 44, 45
setting nails 0
Proning 24¢, 250
207

Puash
Push hoe, see Dutch hoe

Push-pu?l steel tape 12
Purtty knife 170

R

Rabbei and Glister
lang 139
Rabbet plane, see
Shoulder plane
Radial arm saw 100-17
Radial square, seeCenter

sguare
Radiator brush, sez
ice brush
Radio pliers, see Snine
nosed pliers
Rafter square, see
Carpenter’s steel

square
Rakes, see DEGGING TOOLS

Ras
RASIS AND FILES

care 238, 240
s of file

at 240
half round 240
hand 24/
knife 242
mill 247
needle 242
pillar 241
rotary 245
round 240

saw 243
square 241
mangular 24!
warding 242
oipes of rasp
cabinet 244
flat wood 244
half round wood 244
horse 245
nfflers 245
rotary 245
round wood 244
shoe 245
surform flat ile 243
surform round file 243
wood file 244
1ses 239
Ratrhet sercwdriver 224
Reaping hook, seeSickle
Reciprocating saw 106
Registered mortise
chisel 127
Rending axe, seeFroe
Rethreading die, seeDie nut
Revolving Acad punch 46
Rifflers 245
Right angle drive 215
Rip saw, s2eHend saw
Eilpp_ing lihisﬁi 123
pping claw hammerg,
mé]nw hammer
Rivet buster 130
Riveter 273
Rivets
cutting {29
forming 185
iving axe, seeFroe
Roa;_l? ;vedge and tongs

Rod saw, seeSaw file
Rollers, see BRUSHES,
ROLLERS AND
SPRAYERS
Roofladder 305
Roofing square, see
Carpenter’s steel
R square 18
ope pulley
Rotary cultvator 339
Rotary files and rasps 245
Rotary wire brushes 297
Round file 240
Round knife 177
Round nosed chisel
(cold) 130
Round nosed chisel
(waod) 125
Round nosed pliers 193
Round shave, seeScorp
ound the comner
screwdriver, see
Offset screwdriver
Round split die, seeDHes
Round wood rasp 244
Rounding axe, see
h felling axe
ROY S 150-5
cutting

cizcles /56

dadoes 151,154,155
disks 156

grooves 151, 155
joints 156-57
moldings 155, 156
rabbets 155

25

E’gnd 150-51
granny’s tooth 15/
miniature 151

artable electric 152-57

ubber float 3i6
RULES 8-43

ipes

ench &
circumference 9

digital 13

extension !

folding 10

mason’s I/

push-pull steel tape 12
steel 9

straightedge 8
wind-up tape measure 13
uses

checking flatness &
measuring ¢, 11,12

S

Saber saw 94-95
Saddler’s clam 59
Saddler's harmmer /54
Saddler's hollow punch

45
Saddler's plow knife, see
Plow gauge
Safery helmer 340
Sail needle 23C
SANDERS

AND
ABRASIVES 227-35

sanding floors 235
wvpes of abrasive 227
wvpes of sander
belt 229-30
disk 230-31
finishing 232
floor 233-35
foam drum 23/
sanding block 228
gﬁiﬂg block 228

paper, sce

ERS

ABRASIVES
Sash brush, seeSash tool
Sash mortise chisel 12f
Sash tool 286
Saw bench attachment 5%
Saw file (saw) 100
Saw files (hles) 243
Saw set 76
SAWS 74-117
sharpening 75-7¢
teeth 74,7

types

back 53

band 101-03

bench j&fgaw 107-0%
chain 79-80
corr!pasgs 2!05

coping

dovetzil 84

floonng 84

folding 80

frame 97

fret 93

hack 96-98

hand 8§1-82

hole 105

tunior hack 98

log 80

masonry 104

mini hack 99
one-man cross cut 78
piercinlg 23

portable circular 85-%0
pruning 84

radial arm J10-17
reciprocating f06
saber 94-55

saw bench attachment 89
saw file 100

saw set 76

sheet 99

two-man cross cut 77-78
veneer 84
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LSes
custing
angled cuts, I/4
beveled cuts 103, 109, 113

103,112
curves 95,103, 108
dadoes 88,90, 14
floor boards 84
rooves 88, 114
p joints 15
logs 78, 80
metal, round stock 97
metel, sheet 95, 97103
metal, thick sections 97
miter cuts 88,103, Hi4
moldings 15-16
mortises 117
multiples 112
panei 82, 88
panel, holes in 95
panel, shapes in 92
plastic laminates 95
rabbets 90,115
rail ends 90
nip cuts 82 87 89 113
tenons 83, 50,115
wees 78, 80
wide work 112
drilling 717
filing 109
sanding 108, 147
Scaffold board 302
Scaffold plank, ses
Scaffold board
Scaffoid system 206
Scalpel, see Trimming knife
Scandinavian sheath knife,
see Sheath knife
Scorp 175
Scatch gas pliers, seeGas
liers

[
Scraper piane, see Double
hanp scraper
SCRAPERS 162-66
removing
paint {64, I66
wallpaper 165

!)Fa&‘

blow torch 165-66

cabinet scraper 162-63

electric painit stapper 164

hook scraper 163

shave hook 163

-stapping knife 163

window scraper 164

Scratch awl, seeScriber

Scratch brush 296

Screw box 269

Screw nail punch, sez
Sheet metal punch

Screw pilch gauge 3f

Screw point bit, see
Center bit

Screw threads

custing 267, 268

measuring 3/

apes 2 ach,
Tew Wre| see

Monkey wrench
Screwdriver bit 207
Screwdriver bit holder 266
SCREWDRIVERS 220-26
handles 220
tps 220, 221

ypes
cabiner 222
electrician’s 222
impact driver 226
E)weler’s 225

ndon pattern 222
offset 225
offset rarchet 225
power screwdriver bit 226
r2tches 224
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screwdriver bir halder 226

spiral michet 223

stubby 224

voltage tester 224

SC ERS 36-39

circle glass cutter 38

glass cutter 37

scriber 36

tsilebcb\.ltter 39

cribing gouge, see

Parﬁng gouge

Scroll saw, sze Fret saw,
Bench ji

Scuflle hoe

see afso Duteh hoe

Scythe 330

Scythe stone 73

Seam drill, see Plugging
chisel

Seam roller 296

Secateurs, see Pruning
shears

Second tap, see Taps

Self-grip wrench, see
ﬁe]:' wrencl;
Scrrated edge rowel 36

Setscrew wrench 267
Shape tracer, see Profile

Sharpeniag

axes 73

cabinet scrapers 162

chisels 67, 70-71

dnll bits;7 38, 69

gouges

planes 67, 70-71

punches 68

saws 75-76

screwdnvers 68

scythes 73

shears 68, 247, 251

sickles 73

snips 68, 247, 251

spokeshaves 71, 159 161
arpening jig, see

onin ide

TOOLS 66-73

pes

bench grinder 66-68
drill bits ener 6%
hand stone 73
honing guide 7/
oilstone 70~71
points and wheels 69
scythe stone 73
shpstones 72

Shave hook 163
Shearss see SNIPS AND

Sheath knife i69

Sheet metal punch 42
Sheet saw 99

Shingle hatchet, seeHalf

. hatchet
8 nail remover, see

¢
later’s ri
Shipbutlders aaze, sec Adze
Shoe knife 178
Sheerasp 245
Shooting board 4%
ShoE knife, see Trimming

€

Shoulder plane 14/
Shovel 333
Sickle 33/
Side axe 325
Side cutting nippers, se¢

. D‘l.:gonal cuning pliers
Side mbbet plane 144
Single ladder 300-0!

ink waste anger 270
Six way punch pliers, ser

Kevoiving head punch

Skewers, see NEEDLES
AND SKEWERS

Skimmer float, see
Wooden float

Slashing hook 329

Slate, removal /73

Slater’s axe 325

Slater’s ripper /73

Sledge hammer /88

Slicker, seeJointer

Slide caliper 27

Slip joint pliers 193

Slip wrench, 257

Slipstones 72

Smoothing brush 294

Smoothing plane 135,136

Smoothing roller 2956

Snake, see Sink waste auger

Snipe nosed pliers 192

SN'ﬁ’S AND gl—IEARS
246-53

sharpening 247, 251

opes

aviation 248

bolt cuners 248

circle 247

double curting 248

edging 253

electnc hedge trimmer 252

flower 250

awk’s bill 247
lawn 253
lopping 250
paper hanger’s 249
pruning 249
straight 246
wee pruner 250
universal 247

tses
cutting 246, 247, 248
pruning 249, 250
mmming 251, 252, 253
Socket wrench 255-60
Soft faced hammer 187
Soft faced matlet 186
Scofitener 297
Soil milleg, see Rotary
cultivator
Soldering 274-75
Soldering iron 274
Solid punch 44
Spadebit 213
Spark plug wrench 26/
Spear point chisel, sez

Speut pous driis
pear point se¢
drill

Spin tiller, see Rotary
cultivator

Spiral ratchet
screwdriver 223

Split box wrench, see Dies

Split ring die, seeRound

splir die
SH}RBHAVES 158-61
adjustment {59
sharpening 159,161

!_)l?ﬂ

chamfer 160

combination 160

double handed scraper 161

half round 160

Spoon bit chisel, see
Carving chisel

Spoon bit gouge, see

g gouge

Sprayer ﬁRl?SHF.S,

P ROLLERS AND
SPRAYERS

Sprig hammer /83
Spring clamps 6/

Spring campass, see
Spring divider:
Spring dividers 25
Spring needle 28/
Spring tine rake, see
Leafrake
Spring tube bender 27!
Square axe, s¢e Wedge
felling axe
Square file 247
Square nosed Eliers, see
Flat nosed pliers
SQUARES
BEVELS 14-19
ypes
carpenter’s steel square 15
center square /6
combination set 18
combination square 7
dovetail marker 19
engineers sliding bevel 19
engineers try square /8
glazier's “T" square 19
miter square f5
“T” bevel 16
Ty square 14
use 4 16,1718
Standard snips, sez
Straight snips
Staple gun 180
Staples, pulling 197
Starting punch 42
Steelrule 9
Stenciling hrush 292
Step ladder 303
Sdlson wrench 262
Stp I:]ing brush 297
Stitch marking wheel, see
Wheel pricker
Stonemason’s saw, see
Masonry saw
Stop punch, sezSheet
Stopis it sec P
Topping ¢, see Putty
its

Straight calipers, see
Inside calipers
Straight chisel, see
arving chisel
t claw hammer see
law mer
Straight edge &
Straight gouge, see
arving gouge
Straight snips 246
Strap clamp, see Web clamp
Strap cutter, s22Plow gauge
Strap wrench 263
Striking iron, seeJointer
Striking tool, sec Jointer
Stripping knife 163
Stu&y screwdriver 224
Surform flat file 243
Surform plane, see Rasp

“rglane

g llﬂ:l;ls roc:lnddﬁle 243

urgeon’s scalpel, see
iSi%-inunin knife

Surveyor's rods, see
Folding rule
Swan neck mortise chisel,
see Lock mortise chisel
Swan necked hoe, see
Draw hoe
Sweep saw, sez Frame saw
Swiss pattern files, see
Needle files
Swoe, see Scuffle hoe

Strai




T

“T” bar clamp 64

“T" bevel 16

Tables, see BENC™ £S
AND VISES

Tack hammer, see
Upholsterer’s
hammer

Tack lifter 201

Tacker gun, sec Staple gun

Tap wrenches 266

Taper reamer 20.:

Taper tap, seeTa

DD S 26669

tap wrench 266

types of die

die nut 269

pipe 269

screw box 269

types of screwthread 266

types of tap 266-67

use 267, 268

Tar brush 293

Telephone hamumer f83

Tenon, see Mortise and
tenon

Tenon saw, s¢2 Back saw

Tension file, see Saw file

Terrex spade 334

Thickness gaug=, see

- Feeler gauge

"Thrgads, see

ads
Three square ﬁle, seg

ll ldl-lsl.llal I.I.I.G

Thrust hoe, see Dutch hoe

Toilet anger 271
-Tongue and groove
lame /

Tooler 133

Toothing plane 143
Tap cnmng mppers_, see

gél;l‘s
U COMPARs

Fransfer calipers 25
Treefelling 78, 80, 324
Tree plan tool 333
Tree pruner 250
Trenching tool, seeTree
" planting tool
Trestle 302
Triangular file 241
Trigs, seeMason’a lize

andp
Tnm bmsh, seeBeveled
sash ool

']}lmrmng axe, ree
English felling axe

“Trimtning knife 167-68

mee&sae BUILDING

Try plane, sezJointer
plane

Turn screw bit, see
Screwdriver bit

Tey aquare 14

Tube bender 273

Tube cutter, see Pipe and

€ cutters
Tubular box wrench 259
Turping saw, sez Frame saw
Twist bit, see Auger bit
Twistdrill 212
Two-man cross cut saw

U

Universal snips 246, 247

Upholsterer’s hammer
184

Upholsterer’s needle 277

Uphuolsterer's pincers, see
Upholsterer’s pliers

Upholsterer’s pliers 200

Upholsterer’s regulator
279

Upholsterer’s skewer 279

Upholstering

repairing edge tears 280

springing 28/

tack Lifting 201

webbing 200, 201

Utility saw, sez Portable
circular saw

\Y

“V™ tool, see Parting tool
Varnish brush, see

paint brush
Veines, se¢ Carving gouge
Veneer

applymg 187

Veneer hammer 187
Veneer saw 84
Vernier caliper 28
Vlsclﬁnp wrench, see

ter wrench
Vls“s, _sce BENCHES
AND VISES
Voitage tester 224

VJ

g.mch 45

h 288-89
SaW, see
55 Saw

Wall

Wallboa
Com

Wallpane

cutting 1723249

pasting 55 -

removal 1635

smoothing 29

Wallspﬂi)er s en; me

Wall&:aper trnmne: 172

Waslnn down brush 289
{‘E’gter le'vel seeﬁmmitM
ump pliers
Web P 64
Web mcers, see
holsterer's pliers
Web stretcher 207
ge elling axe 323
fork, se¢e Hand fork
Welder's apron 342
Welder’s face mask 341
Welder's hand screen, see
Welder's face mask
Weider's wire btush, see
Scratch brush

Welding 276-78
es, see
& face mask
Wheelbmce, seeHand drill
Wheel cutter, see Pipe
Whel pricker 5
o
Wheelgarll-row Ji8
Wheelwrights’ axe, see
Side axe
Whetstoie, see Oilstone

Winch 319

Wind-up tape measure 13

Window scraper (64

Wing compass 26

Wing dividers, see Wing
compass

Wire

forming loops /93

stripping 19%

Wire gauge 3/

Wire rake, seeLeafrake

Wire strippers /99

Wood chisel, see Firmer
chisel

woocc:l[ turning chisel 125

'ood turning souge 124

WOOD "URJE’E\IGg
TOOLS 124-26

diamond point chisel 126

parting tool 126

round nosed chisel 125

wood turning chisel 125

wood tumu;g Fougc 124

Woodcarver's file,
Rifflers

Woodcarver’s hook 175

Woodcarver's rasp, see
Rifflers

Woodcarver’s screw 59

Wooden float 315

Woadworker’s vise 52, 56

Woodworldng

bDﬁlﬁB to same length 83

circles 15

CIoss c.'uts 82 &8

dadoes 88, 90, 149,151,154,
155

disks 156

dovetail joints 157

floor boards 84

Fmoves 88,148,151, 155

ops 78, 80

miters 48, 88

moldings 149, 155, 156

mortise and tenon 83,
90,122, 156-57

nel
pe holes 95
shapes 92
sheets 82, 88
rabbets 90,148, 155
rail ends 90
rip cuts 82, 87, 89
tongue and groove joints
49, 157
drilii
dowel joints 51
butt joint 51
paring {99
piercing 47
planing 137
sanding floors 235
shaping 174,176
smoothing curves 159
Woodwor
‘Workmate bench 54 -
“&edméﬂ:&rjgs
WREN 254-65

l"g)ustable 254, 256-58
ad)ustggl?e box 258

bicycle 255
box 254, 255-56
capstan ‘wheel nur 261
chein 262
combination 256
crescent 257
crocodile 263
deflecting beam 264
dial indicating 264
doubic ended 255
footprint 262
prabber 258

ing bench 52-53

hook and pin 265
micrometer 264
monkey 257
multi-purpose 258
muldple box 256
nut drivers 265
obstruction 255
offset 256

open ended 254-55
pipe 262-63
pre-set 264

set screw 267

slip 257

socket 25Y

spark plug 261
spark plug socket 26/
split box 256
stilson 262

strap 263

torque 264

torque, improvised 264
tubular box 259

Y

Yankee axe, see Wedge
felling axe )
“Yankee” ratchet screwdriver,
seeSpiral ratchet

screwdriver

Z

Zig-zag rule, see Folding rule

Ttatic members indicate text
and illustration.

INDEX 351




ACKNOWLEDGMENTS

The authors are grateful to:

W.L. Goodman for his historical
contributions and advice, Black &
Decker, Record Ridgway Tools,
Ridgely Trimmer Co., Stanley Tools
for their generous loan of ools as
artists’ reference, J. T. Batchetor,
Black & Decker, Buck & Hickman,
James Neill, Parry & Son, Record
Ridgway Tools, Ridgely Trimmer Co.,
Spear & Jackson, Alec Tirand,
Wilkinson Sword, Woodfit for their
cooperation in supplying reference
material and technical information.

And the following individual< and
companies for their assistance in the
production of this book: Jenny Barling,
Bill Brooker, Amy Carrall, Panl
Chilvers, Viv Croot, Elizabeth Driver,
Nick Frewing, Adam Hardy,

Robin Harris, Ron Harris, Shizley
Harris, Glen M. Hasker, Smaan
Jackman, Kent Drawing Publications
Lid., Debbie Mackinnon, Alf
Martinson, Bridget Morley, Dennis
O'Grady, Jean 0'Grady, Ron Pick]ess,
Ken & Christine Robinson,

B.Bayers - Dizmond Arts, Venner
Artists, Charley Waison.

352 LIST OF SUPFLIERS

SOMEUSEFULADDRESSES

Clamps

Adjustable Clamp Co,,
417 N. Ashland Avenue,
Chicago, Illinois 60622

Power woodworking tools
American Machine and Tool Co.,,
Fourth Avenue and Spring Street,
Royesford, Pennsylvania 19468

Power and hand tools

Arco Products Corp.,

110 West Sheffieid Avenue,
Graslewood, New Jersey 07631

Staplers

Arrow Fastener Co,

271 Mayhill Street,

Saddle Brook, New J.rsey 07663

Power tools
Black & Decker Manufacturing Co.,
Towson, Maryland 21204

General hand o0ls (mail order)
Brookstone Co.,

126 Vose Farm Road,
Peterborough, New Hampshire 03458

General hand and power tools
Buck & Hickman

Head Office,

100 Queen Sireet,

Sheffield 51 2DW, England

‘Wood hobby teols
Craftsman Wood Service
2727 South Mary Street,
Chicago, Illinois 60608

Wooden planes, chisels, squares,
spokeshaves

E.C. Emmerich,

Fabrik Erstklassiger Werkzeuge,
563 Remscheid-Hasten 14,
Herderstr, 7.

Postf. 140152, West Germany

Drainage pipe cleaners

General Wire Spring Co,,

1101 Thompson Avenue,

McKees Rocks, Pennsylvania 15136
Painting and wall papering
supplics

Hyde Manufacturing Co.,
Southbridge,

Massachusens 01550

Plumbing tools

Kirkhill, Inc.,

12021 Woodruff Avenue,
Downey, California 90241

Knives, irowels

Red DevilInc,,

2400 Vauzhall Road,
Union, New Jersey 07083

Power tools

Shil Corporation,

5033 North Elston Avenue,
Chicago, Diinois 60630
General purpose hand tools
Stanley Tools Ltd.,

600 Myrtle Street,

New Britain, Connecticut 06050

Gas torches

Wingaersheek Inc.,
2Dearborn Road,

Peabody, Massachusens 01960
Enips

J. Wiss & Sons Co.,

400 W. Markest Street,

Newark, New Jersey 07107

General hand tools (mail order)
Wooderaft Supply Corp,,

313 Montvale Avenue,

Woburn, Massachusetts 01801
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