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Mustrated encyclopedia of hand and power tools
from the ordinary to the odd—their h:istory, what they
are used fc: how to operate and maintain them




. Flustrated with more them 1,500 drawings

For every home craftsman, for anyone who simply finds teols fascinating, here is 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 safely 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, {inishing, 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 that 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 insiructions.

As a reference book, as a book 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 materials 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 been 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 stil}, 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 basic tools, 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 related.

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 or less
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 liesin
using them. ,

To paraphrase DrJohnson: there are few ways in which a
person can be more innocently employed than in making
something useful himself. This book telis 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 REINFORCED
The standard Egyptian rule was a cubit
(forearm) long, about 20.71n., divided into
seven palms, ¢ach 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 Romans used
the foot as the unit for practical purposes,
about 11.6in. long, divided iato 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 twc 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.

Rench Rule

BN R E B

SI1ZE: 1to 6 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 its edge for
accuracy. Laid flat, its thick-
ness can lead 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 flatness.

= . |

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

OTHER NAME: Engineer’s
steel rule

SIZE: 6 to 72in.

MATERIAL.: Steel

USE: To determine the size of a
workpiece

A good quality steel rule is a
very accurate too! 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 essential for any kind of
metal work and is also a useful
toa! in the woodwork shop.

Steel rules have metric or
imperial graduations or a com-
bination 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 it up
with the citcumference 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-
ternal diametes.

IMPERIAL
SCALE

HOLE FOR
HANGING UP.
RULE

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

SI1ZE: 3 to 4ft.
MATERIAL: Steel

USE: To calculate the
circumference of round stock

STANDARD SCALE
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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 wused to
measure the diameter of the
workpiece. The corresponding
circumference measurement is
shown on the other edge.

T

e s

4 3
T

Using the rule

Measure the diameter then read
off the circumference measure
on the lower edge. A pipe with
a diameter of 3in. will have a
circumference of 2gin.

RULES 9




Folding Rule

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

MATERIAL: Boxwood, alloy
sieel, plastic

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

FOUR
RULE

PIVOT

BRASS CAPS

FOLD

PIVOT

The folding rule can be used in
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a confined space where a long
rule would be inconvenient. It

T
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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 jcinted at
one end te swing apart, thus
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 beiween two disks on
the other with a rivet passing
thiough the center of all three.
This allows ¢ach section of the
ruie 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-
tions of the rule are jointed
together. Well-made rules
have a catch which holds each
unfolded section in line with
the next.

A folding rule should be pro-
tected from damage. Once a
joint hinge becomes strained or
loose the rule will be in-
accurate.

JOINT

BRASS RULE

BRASS
REINFORCING

SINGLE FOLD
STEEL RULE

Z1Z-ZAG RULE
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Extension Rule

SIZE: 6 1o 8ft.

MATERIAL: Hardwood

USE: To determine the size of a
workpiece

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

To measure the internal
width of a frame, open the
sections of the rule tofitthe gap
as closely as possible. 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: 6ft.

MATERIAL: Hardwood, plastic
USE: To regulate the thickness of
mortar joints between masonry
units

Mason’s rules are used to check
accurate progress during wall-
building. A wall must be
exactly the same height at both
ends and the brick covr 23
regulated to correspond with
standard window and door
frames. There are two types of
mason’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 mason’s rule
A home made gauge rod or
story pole can be manufactured
by calculating the number of
courses required, plus the mor-
tar joints, and transferring
these calibrations ontoalength
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 indicating the distance
between the frame and the end
of the rule to that shown on the
rule itself.

&

T AT

SPACING
RULE

MODULAR
RULE

BRASS SLIDE

GRADUATIONS
FOR BRICK
COURSES

RULES 1i




Push-Pull Steel Tape

OTHER NAME: Flexible rule
SIZE: 3 1o l6ft.

MATERIAL: Tape: steel, fiber
glass; 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 to 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. When
hooked over an object, it ex-
tends by its own thickness so
that the measurement can be
accurately taken from the end
of the mape itself. Similarly
when taking an internal
measurement the hook retracis
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 fitted
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

ey

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

Wrap the tape around the
workpiece and align the two
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

SI1ZE: 33 to 100ft.
MATERIAL.: Tape: steel, linen;
Case: steel, plastic, 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.

RING

CASE

WINDING
HANDLE

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 ¢an 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 alsc 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 bandle to the open
position and crank 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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shorter stock.

Try Square

SIZE: Blade: 6 1o 12in.; Srock:

4 to 8in.

MATERIAL: Blade: steel;

Stock: cast iron, hardwood, plastic
USE: To mark out or check th
work for square

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 common 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

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.

The try squarc is used to mark
a line at right angles to an edge
and 1o check that the corners of
a frame or joint are accurate.

The parallel sided metal
blade is mounted at one end in
the center of a wider stock and
secured by rivets. A superior
try square has an L-shaped
biade 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
can be affected by rivet wear.

The tool forms an accurate
90° both on the inside and
outside edges and on some
squares the top inside corner of
the stock is cut 10 an angle of
45° for marking a 457 line. The
effective length of the blade can
be extended by resting a steel
rule against the edge when the
tool is in position.

You can also use a try square
to check work being planed
square. Before vyou begin,
plane one face true, mark it as
the “face side’, so that all
measurements can be taken
from it. Once the edge is estab-
lished as true mark it as the
“face edge™.

14 SQUARES AND BEVELS

BLADE

45° ANGLED STOCK

Testing accuracy

Mark a line at 90" to a true
edge. Turn the stock over to see
if the blade coincides with the
line from the other side.

Checking angles
For 90° line hold stock against
edge and mark along

blade. For 45° line, align
angled stock against edge.

STOCK

Measuring internal angle
Place the heel of the square into
the angle. The edge of the blade
should touch the other half of
the joint along its entire length.
LRy,

Checking for square
Press stock against face side
to see if inside edge of blade
completely touches face being
planed at right angles to it.




Carpenter’s Steel
Square

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

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

USE: To 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 outward from
the right angle. Many squares
are aiso marked with various
tables which enable the car-
penter to set out staircases or
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 out both halves of
4 miter joint at 45°

A rmiter square is constructed
like a try square, but the blade
projects from both sides of the
stock to form internal angles of
457 and 135°. A line can be
marked to 45° to 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 1o 13in.
MATERIAL: Blade: steel;
Stock: hardwood, plastic

USE: To mark out or check
angles on the work

The “T7 bevel has a parallel
sided steel blade, which can be
adjusted toform any angle with
the stock. Extending approx-
imately half the length of the
blade it a slot which enables the
blade tc be projected or re-
tracted 'o suit the circum-
stances. & 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 board, ur a bench top
and align rhe bevel to that.

Center Sguare

o HER N7 NES: Center
~aulng gauge. radial squar:
SI1ZE: For wor!: up to 6in.
in diameter

MATERIAL: Steel

USE: To mai . the center of
round stock

The cer.ier square is a simple
tool which enables you to rap-
idly and accurately locate the
center of a round metal bar or
turned wooden section. The
rool has a 90° notch cut in one
side, and a blade which bisects
the notch with its straight edge.
The center square is rotated
approximately 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

STOCK

Setting to a protractor
Slacken the locking lever just
enough to allow the blade to be
moved. Hold the stock against
the base of the protractor, set
the blade 1o the required 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
lengrh : 44in.

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

USE: To work as a stecl rule, try
square, miter square and lavel

The combination square is a
steel rule, securely clamped in
a square head. A rounded
groove runs along 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 1n
place by tightening a knurled
nut. The head can be adjusted
to 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 bead transforms the tool
into a miter square. It can 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

SQUARE
HEAD

Checking angles

Rest the rocl on its square face
to check a 90° angle and on its
angled face to check 45°.

T
]

TR TET

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

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

LOCKING
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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,
miter square, protractor, center
square, level and rule

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

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. [t can be used to find
the center of a disk of up to
181n. in diameter.

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

When the protractor head is
fitted with a level vial it can
measure the level of any verti-
cal or horizontal surface.

Engineer’s Try
Square

S1ZE: Blade length: 3 w0 42in,;
Stock lengrh: 2% 10 2lin.
MATERIAL: Steel

USE: To mark out or check metal
for square

Engineer’s try squares are
made entirely from metal to
guarantee Constant accuracy.
Although larger squares with
fong blades are used in
engineering workshops, the
smaller tools with blades up to
6in. in length are more com-
morn in home workshops.

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

18 SQUARES AND BEVELS

CENTER
HEAD

PROTRACTOR HEAD

LOCKING
NUT

LOCKINGNUT

Center head

Use the center head lthe a
center square, wedging the
round stock between the Jaws
and marking off with the rule,

Protractor

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

W b

BLADE

s
T

STOCK

NOTCH




Engineer’s Sliding
Bevel

SIZE: Blade length: 3in.; Stock
length: 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 angles 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: Dovetail
template

SIZE: As required

MATERIAL: Hardwood, brass
USE: To mark out dovetatl joints

Dovetail markers, which are
used to set out doverail joints,
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

Use the marker when you have
a series of tdentical joints to cut
to save repeated setting out.

Glazier's “T” Square

S1ZE: 24 to 72in.
MATERIAIL.: Boxwood
USE: To guide a glass cutter
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 a glass cutter
is used to score a line against
the rule.

KNURLED NUT

SQUARES AND BEVELS
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Plumb and Level

Tools used to test for vertical and
horizontal have always worked on the
same principle. The essential features
were a heavy bob and line. Egyptian
levels used the bob and line suspended
from the apex of an A-shaped wooden
frame. This type was in general use up to
the Middle Ages. A later form, common
until the mid nineteenth century,

was a short plumb rule and bob set at

Level

right angles to a straight edge.

Levels had been known and used

in surveying and navigating instruments
before 1800, but they were adopted by
carpenters and others at about that
time. They are now also used in plumb
rules. The main advantage of an air
bubble in a curved glass tube i is that it :s
virtually dead still, which
a plumb bob never is.

VIAL

OTHER NAMES: Spirit level,
plumb rule

SIZE: 3 to 78in.

MATERIAL: Aluminum,
hardwood, plastic

USE: To determne the accurate
level of a surface

The important part of any level wciancces
is the vial. This is a curved or :
barreled glass or plastic tube
containing a clear liquid which
may be alcohol, oil or chlore-
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
“true’’ 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
small pocket level, which con-
tains one vial. A “line’” level is
similar in size, but is fitted with
a hook at either end to locate it
on a taut cord. This insures
that the leveling line is truly

Water level

POCKET LEVEL

LINE LEVEL

Make a water level 1o

BODY

REPLACEABLE VIALS —

45 VIAL

horizontal. Standard levels are
parallel top and bottom, rang-
ing in length from approxi-
mately 9in. up to 78in. The
shorter 9in. levels are often
tapered at both ends. Theseare
known as ‘“‘torpedo’’, “‘cance”
or “boat-shaped™ levels. The
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 buying check that the
level is true by setting it up ona
surface already established as
truly horizontal.
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determine the evenness of two
points that are separated by
distance or obstruction. Fit
short lengths of transparent
plastic tube at each end of a
hose pipe. Fill the pipe with
water until it appears in the
tubes. The water will
auromarically level itself.

HORIZONTAL VIAL

FINGER GRIP

VERTICAL VIAL




Chalk Line

OTHER NAME: Chalk box
S17E: 18 10 100f1
AMATERIAL: 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 tiles.

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

Attach the hook to one end of
the surface and extend the
chalk line to the other. Pull it
taut and flat and ““snap” the
center of the line sharply
against the surface to transfer
the chalk 1o the surface.

Plumb Bob

OTHER NAME: Plumb line
SIZE: Weight: 110z to 4lbs
MATERIAL.: Bob: brass, plastic,
lead, steel; Line: nylon, siik

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 slotin
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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Masor’s Line and
Pins

OTHER NAME: Bricklayver's
line and pins

SIZE: Length: 30 1o 60ft.
MATERIAL.: Pins: steel; Line:
cotton, plastic, nylon, hemp
USE.: Tc make sure that 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.

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

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

Fix one pin around the corner
of a wall, locating the flat
section in rhe nearest vertical
Joint. Stretch the line and fix it
to the other pin.

22 PLUMBS AND LEVELS

NOTCHED BLADE

Line Block

SI1ZE: 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
block and is tied off at each end.
As the line is pulled tight the
blocks hold their position by
friction on the bricks.

Fixing the block
Arrach the block to one corner
of the wall. Pull the line raut

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 Ammann’s picture
of the Compass-maker’s Shop of 1568.
The modern cooper’s patiern of
spring compasses, made of ash bent in a
“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 onie end and a single
moving trammel head, is shown in
Roubo’s book.

Qutside Calipers

OTHER NAMES: Bow calipers,
egg calipers

SIZE: Spring joint calipers: up to THREADED
12in.; Firm joinz calipers to 36in. ROD ___
MATERIAL.: Steel
USE: To transfer
measurements from a rule
to the work or to
match two elements
to fit

URLED NUT

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

legs, or spring-jointed calipers
which are controlled by aknur-
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

THREADED
ROD

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.
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Adjustment

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

qem emg

Make fine adjusiments by
either tapping one leg on a 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 nut.
Close the legs against the
spring to take the load off
the nut, which can easily be
adjusted to the approximate
position required. Fine adjust-
ment is made by a slight turn

Practice fine adjustinent of
calipers with one hand; this

Setting calipers to a rule
For accuracy when setting any
calipers to a rule, 11 is
important o 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 toe of the caliper in
contact with the work and
adjust the other leg until a
shight “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
adjust the other leg as before.

e A

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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W’ Transferring caliper

measurements

Place the toes of the tools in
contact, steadying them with a
finger of one hand and adjust
to 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 nut and remove the tool.

Replace it in contact with the
work with the secondary leg,
secure the lock nut and 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 1o 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 lave 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 point of

the leg

MATERIAL.: Ste-l

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

KNURLED
SPIGOT

Spring dividers are similar to
spring calipers, except they
have a small knurled spigot to
facilitare 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 ) N

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

FINE ADJUSTMENT NUT

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 riveted
to it.

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

\ measurement.

Stepping off measurements
Measure increments along a
line by rwisting the knurled
spigot between thumb and fore-
finger, “walking” the dividers
from one point to another.
Take care to keep the leg in
contact with the work upright
to avoid slipping.

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

ommm—— - between thumb and forefinger.
,/ \\
sk - i .
\ J
AN ’/
T CLAMP SCREWS
Beam Compass
FINE

OTHER NAME: Trammel ADJUSTMENT SLIDE
S1ZE: Measuring capacity: 4 to 6ft.
MATERIAL.: Heads: steel; BEAM . TRAMMEL
Beam: aluminum or wood ! 4 _HEADS

USE: To scribe large arcs and circles

A beam compass consists of a wedges or screws. They have
long metal or wooden bar hardened steel points with
which carries trammel heads. which to scribe large arcs and
These heads slide along the bar  circles. One point can be re-
and can be fixed in position by  placed by a pencil.
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Slide Caliper

OTHER NAME: Caliper rule
SIZE: To measure up to 3%in.
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 part of a
slide, which moves in or out
until both jaws come into con-
tact with the work. The slide is
fixed with 2 knurled clamp nut
and has imperial or metric
graduations.

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

Inside dimensions

Locate the tips of the jaws on
both sides of the work and read
off against the special line
marked on the body of the tool
against the scale.

T

T

%UWI

JHL

SLIDE

LINE FOR INTERNAL
DIMENSIONS

i _:i._f__l_’_i_[ltllFP{-;:{..

T

_ .‘_g”[;]1,zt;;ullslj-qfﬂ;,l-l.i|!Hl
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Vernier Caliper

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

USE: To obtain very fine
measurements

EXTERNAL

JAWS

INTERNAL
JAWS

SLIDING JAW

SLIDING

METRIC VERNIER SCALE

CLAMPING SCREW

FINE ADJUSTING NUT

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

JAW

CLAMPING
SCREW

TththlIH\llﬂIilTlHl{Iltilh!r[ilirjhh||[||Iil!}lihTillhhlllih[11|||11|a :_I|I|| ]

DEPTH
GAUGE

Reading a Vernier caliper
Imperial

1.1251n.

The main scale is graduated

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

are subdivided into _
0.025in. The Vernier scale
runs beneath it. Each Vernier
graduation represents 6.001in.
Read off the measurement in
the main scale indicated by the
zero mark on the Vernier scale.

00

o R

4
050
0

—_—

e =]

11
.46lmn.

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 1s indicared on

' the Vernier scale to the total

for an accurate reading.

Metric

38.00
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 total.




Micrometer Caliper

SIZE: Range: 0 to % to 6 10 12in;
0 1o 13 to 150 to 300mm; 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, so 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-
ries, but the most popular
micrometer measures outside
dimensions of 0 to lin.
(25mm).

The micrometer has a U-
shaped frame with an anv.i 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 anvil 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

THIMBLE

ANVIL

DIGITAL
DISPLAY

RECHARGEABLE POWER PACK

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

Imperial

The sleeve scale on an imperial
micrometer has major divisions

. representing 0.1in., subdivided

into four equal parts, each
representing 0.025tn. When the
anvil and spindle are in contact
with the work, read off the
measurement on the sleeve
against the edge of the thimble.

= 0.30

— 0.025
0 1 a 3— 0.015
NS S | 15 0.3401n,
i

=

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

w7
| —— 0.075
S m— 0.012
::15 0.0001
_?Tﬂ%'a - 02871,
”\m

Some micrometers have a
Vernier scale marked along the
sleeve. This is graduated in
0.0001m. If the center line on
the 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 0.0Imm. Read off
and calculate the rotal
measurement as for imperial.
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Handling the micrometer

Hold a small micrometer
conveniently in one hand by
resting the frame in the palm of
the hand and supporting 1t with
the ring finger. This leaves the
other fingers and thumb free to
adjust the rool.

Alternatively hold the frame
between the fingers of one hand
and adjust the micrometer with
the other.

Keep the micrometer free
Jrom dust and grease and store
it 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 mortises

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 bot-
tom of the recess, and locked
by a clamping screw. Remove
the gauge and read off the
measurement from the rule.

CLAMPING NUT

33
™y  GRADUATED
e RULE
-
3

SLIDING HEAD

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




Wire Gauge

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

MATERIAL.: Steel

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

The wire gauge is a template
which is used to measure the
gauge or thickness of sheet
metal or wite. Around the 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.

Feeler Gauge

OTHER NAME: Thickness
gauge

SIZE: To measure 1} to 25in. in
0.001in.; 3 to 100mm in 0.001mm
MATEKIAL: 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 1ts
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 it 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 notched
blade against the screw thread
to see tf it fits snugly.

THICKNESS
OF METAL
AR

-

BLADES

BLADES

METAL CASE
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Marking Gauge

SIZE: 61 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 beam of
bardwood or steel upon which
siides 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 required 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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STOCK

GUIDE FENCE

BRASS FACING
STRIP

STEEL PIN

Using a marking gauge

Press the stock against the edge
of the workpiece with the bearn
resting on the surface. Rock the
tool toward you until the pin
touches the work ai 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.

- E

— |
If the marks fall short of the

Iine, lengthen the gap between
the stock and the pin.

T
| |

If the marks overshoot the line,
shorten the gap between the
stock and the pin.

i 1
When the two marks

correspond exactly on the center
line, the gauge is set correctly.

Cutting Gauge

SIZE: 9iin.

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

BEAM

THUMB SCREW

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 flat blade se-
cured with a small wedge. This
is designed to cut 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.

h
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 cutting 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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Mortise Gauge KNURLED
SIZE: 9iin.

MATERIAL: Hardwood

USE: To mark two parallel sides
of a mortise and tenon

STOCK

MOVABLE PIN

FIXED PIN

BEAM

The mortise gauge, like the
marking gauge, has a beam and
an adjustable stock. However,
it has two pins to mark both
sides of a morrise simul-
taneously. One pin is fixed and
the other is attached to an
adjustable slide. On some tools
this is a simple pull 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.

34 DIVIDERS AND CALIPERS

LOCKING SCREW

PULL SLIDE

MORTISE

THUMB SCREW

ADJUSTABLE SLIDE

BRASS FACING
STRIP

TENON




Marking out a mortise
and tenon

)
1. Mark one shoulder of the
mortise with a try square.
Posttion the side of the rail
against this line and mark the
moriise width agammse the other.

2. Square across with a try

square. Set the pins and the

gaige to correspond with the
width of the chisel blade.

3. Adjust the stock to position
the pins to make the mortise in
the center of the rail. Fix the
stock with the knurled screw.
Mark the mortise berween the
rwo shoulder lines.

b

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

Leather Creaser

OTHER NAME: Leather crease
SIZE: 8in.

MATERIAL: Handle:
hardwood; Blade. steel

USE: To mark a line on leathsr

DOUBLE
CREASER

A leather crease has a blade
with a 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 tool 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 against the edge
of the workpiece to guide the
progress of the other
£
TRUMB
SCREW

HANDLE

FERRULE

SINGLE CREASER

ADJUSTABLE BLADES
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Scriber

OTHER NAME: Scratch awi
SIZE: 31 to 7iin.
MATERIAL: Steel

USE: To scribe a line when
marking out metal

The scriber is a sharpened steel
tool used for scratching mark-
ing lines on metal. The sim-
plest scriber has a single point
and a kanurled 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
tool. Double ended scribers
sometimes have a knife edge at
one end for marking wood
as well as a pointed end
for metal.

TUNGSTEN
CARBIDE TiP

0 A
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KNURLED SHAFT

" POCKET SCRIBER

DOURBLE ENDGED
SCRIBER

SINGLE POINT
SCRIBER

KNIFE EDGE

" MARKING
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 try
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 adjustments
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, hardwoad

USE: To scribe glass for cutting

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

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 paint thinner - greasy
glass will not cut evenly — and
labricate the cutting wheel
with oil.

WHEEL

NOTCHES

“Nibbling™ pieces of glass
)

ST,

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

Cutting glass

Hold the curter berween fore-
finger and middle 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
agamnst it. Holding the cutter at
an angle to the glass score
across the glass. (A sharp
cutter will make a grinding
notse.) Make sure the cutter
runs from the far edge, but
lessen pressure as it runs off the
near end to avoid chipping.

Tap the underside of the line
with the back of the cutter. Lay
the glass on strips of wood
aligned with the scored line and
press down 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
line. Where necessary finish the
sharp edges with an oilstone.
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Circle Glass Cutter

SIZE: To cut circles up to

10in. diameter

MATERIAL: Shaft/base: brass;
Currer: steel

TUSE: To scribe a circle on glass

RETAINING SCREW

CUTTING HEAD

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 cutting 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 a round hole

1. Stck
of the intended circle and with
the cutrer lubricated with oil
revolve the cutting head to
scribe the circle in the glass.

X

i
L,

the curting 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 until it
breaks. With the notches in the
cutter shaft break a channel
across the circle and then take
out the rest of the glass.

0 -?:\

Cutting a disk

Scribe the circle as above and
tap the back of the glass to
generate a crack oll 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 tiles for curting

TUNGSTEN
CARBIDE TIP

PLASTIC CAP

The simplest tile cutter is a
square sectioned steel 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

1. Where a gap occurs at the
end of a run of tiles, set another
tile against the wall and mark
the reverse allowing for the
joint between.

2. Score 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
ith, on matchsticrs aligned with
the scored line. Press on each
side of the line to snap along 1.

“Plier” cutters

Plier cutters have jaws with
angled faces which press evenly
on both sides of the line to make
a crack.

Cutting thin strips
To insure a clean line, plane a
shallow angle on a sofrwood
block. Rest 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 cut an indent from the edge
of a tile score with the cutter
and snip away the waste with a
pair of pincers.

Cutting jig

The jig is graduated 1o position
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 curter
along the slot. Press on the grm
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
SIZE: Length: 4in.; Point
diameter : 45 1o §in.
MATERIAL: Steel

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

KNURLED
SHAFT

When a nail is driven flush with
the surface of wood, the last
few hammer blows often demt
or bruise the wood around the
nail itself. To avoid thias, 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 which is ground square,
or in some cases slightly con-
cave, to help grip the head of
the nail. The 1ip of the set
should match the size of the
nail head. A larger tip will leave
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 bammer, using short sharp
blows, until the head of the nail
is about fin. below the surface
of the wood. Fill holes with
puity or wood filler before
finishing the surface.

SQUARE GROUND TIP

Holding the nail set

The set 1s held perpendicular to
the wood between fingers and
thumb of one hand.

40 PUNCHES

Catapunch

SIZE: #in.

MATERIAL: Stecl

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: Length: 4 to 5in.; Pomnt
diamerer : §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 also ac-
curately mark out a hole center
before the mark is enlarged
with a center punch prior to
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 vou would a
nail set and position the point
on the mark. Lean the punch
away from you 10 see the point
clearly. When accurately cen-
tered stand the tool upright
and strike the anvil end lightly
with a hammer.

Center Punch

SI1ZE: Length: 4 to 7in.; Point
digmeter: % to in.

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 9G°. It may
have a round or square sec-
tioned anvii.

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

ANGLED POINT

SHARP ANGLED POINT

SQUARE SECTION ANVIL

Correcting the center
point

If your first artempr ar making
the mark does not exactly
correspond with rhe
intersection, angle the punch
toward the center and strike
again: this will move the punch
mark 1o the exact center. Even
up the punch mark by holding
the tool perpendicular and
striking it again.

KNURLED
SHAFT

PUNCHES
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SI1ZE: Length: 44 10 6in.;
Pressure: 5 1o 501b
MATERIAL: Various

USE: To mark centers on metal
without using a hammer

The automatic center punch
does exactly the same job as the
normal center punch, but
works in a different way. The
point is positioned on the re-
quired intersection and the tool
pushed down. This automati-
cally releases a striking block
which punches the point into
the metal. On some models the
force can be adjusted. The
points are interchangeable.

Starting Punch

OTHER NAMES: Drift punich,
drive punch, motor and

reaper punch

SIZE: Length: 6 10 8in.; Point
diameter: § 1o ¥in.
MATERIAL: Steel

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

The starting punch has a
styong 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 cn 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,
screw nail punch, corrugated
iron punch

SIZE: Lenpth: Tin.; Diamerer: to
suit fastening

MATERIAL.: Steel

USE: To punch holes through
sheet metal to take fastenings

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
drill. Some have a straight
cylindrical point matched in
size to the fastening and a
shoulder, which stops against
the metal. Qther punches taper
to a sharp point and must be
struck to produce the hote.
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Automatic Center Punch

SPRING LOADED
SHAFT

INTERCHANGEABLE
POINT

FORCE ADJUSTING
HEAD

TAPERED POINT

TAPERING POINT

Making holes in sheet
metal

You can use a drill to make the
holes (left) but a sheet metal
punch produces a stronger
fixing which gives the screw
thread more purchase.




Pin Punch

SIZE: Length: 4 to 6in.; Point
diameter: 1y 10 3in.
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
o 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 it and 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 not attempt to free it
with a pin puncl, but go back
to a starting punch.

L' . U B 'FFERPERE((O} SHAI(‘)’{EO
T VARIOUSH

Ining Up Dar SIZES

OTHER NAME: Aligning punch

SIZE: Length: 12in.; Point

diamerer: in.

MATERIAL: Steel

USE: To line up holes to take a

fastening

The lining up bar is not a
punch in the normal sensec. 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 ‘ w

up the work, mark the center of oo iAEREER
the hole with a prick punch and o
use dividers to scribe the dia- w
meter to 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 necessaryand Using the
strike it again with a heavier hollow punch

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

S1ZE: Length: 6 to 631n.; Pormt
drameter: {4 to $in.
MATERIAL: Steel

USE: To punch smail holes in
thin gauge sheet metal

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

The work must be backed up
by material thick enough to
prevent oo much distortion of
the metal sheer when cutiing.
A professional metal workshop
might use a lead cake, but an
amateur would be better ad-
vised to use the end grain of a
block 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

screw is to be inserted. Other-
wise, flatten the depression
with a mallet.

Lever Punch

OTHER NAME: Punch plier
S1ZE: Hole diameter: For metal:
3 1o &in.; For leather: & 10 fin.
MATERIAL: Various

USE: To punch smali round
holes in sheet metal 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
depth of the throat. The tool is
operated by squeezing the
handles together.
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ANVIL

Incorrect backing

Do not use side grain lumber to
back up sheet metal as it
distorts too eastly.

Turn the sheer over and flatten
the bulge with a maller or
hammer, using a block of wood
to protect the work.




Crew Punch

OTHER NAME: Oblong punch
SI1ZE: Slot length: 1 o 1{in.
MATERIAL: Steel

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

OTHER NAME: Arch punch
SIZE: Diameter: § to 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 into
guns along with the charge to
make a gas-tight seal. Even
today they are ofien included
in the tool kit supplied for
muzzle-loading sporting guns.

Saddler’s Hollow
Punch

OTHER NAME: Belt punch
S1ZE: Hole diameter: up to lin.
(numbers 0 to 22}
MATERIAL.: Sieel

USE: To punch round holes

in leather

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 hole of Fin. while
number 22 will be 1in.

WASTE s5L.0T

CUTTING EDGE

CUTTING EDGE

CUTTINGE -3E

Where a strap is fitted with a
bitckle the slor allows the pin 10
mowve freely for easy adjustinent.

WASTE CLEARANCE HOLE

WASTE SLOT

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

SIZE: Length: 8 and 9in.; Hole
diameter : 3 to $in.
MATERIAL: Various

USE: To punch smail round
holes in leather or other soft

materials
ANVIL

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

Wheel Pricker

OTHER NAME: Stitch
marking wheel

S1ZE: Measured in points per in.
MATERIAL: Wheel: stainless
sreel; Handle: hardwood

USE: To mark out a row of
stitching

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
TOOTHED WHEEL

Pricking Iron

SIZE: Measured in teeth 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 mallet.
Continue the row by moving
the iron and positioning the
first two teeth in the last two
marks to insure alignment and
repeated even spacing.
Keep striking and
repositioning the iron until
the row is complete. Thin
leather can be pierced using
the pricking iron alone.

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

EVENLY SPACED TEETH alignment. Strike with a mallet.
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Awls

OTHER NAME: Bradawls
SIZE: Blade length: 11 to 33in.
MATERIAL: Blade: tempered
steel; Handle: beech, boxwood,
plastic

USE: To make starting holes for

screws and nails in lumber and to
pierce holes in leather

Awls are made with blades of
various section: round, square
and diamond shaped. When
prescure is applied all produce
holes by pushing the fibers of
the material apart. This works
well with leather, but wood is
apt to split along the grain
unless a screwdriver type tip 1s
used to make a starter hole.
These tips are designed to
overcome splitting by cutting
the grain before the hole is
made. When necessary repair
aw! tips with a smooth file and
finish on an oilstone.

BAYONET SECTION AWLS

Bayonet awl blades

These are used for leatherwork
and are made without handles.
They terminate in a rang which
fits into a holder.

STRAIGH
CYLINDRICAL AWL

BRADAWL TIPS

Piercing leather

Keep the awl handy to cut
thread holes as necessary
ewhile working along the length
of the leather.

" BRADAWL

Piercing wood

Posirion the cutting edge across
the grain and apply pressure,
turning the tool 1o the right and
left with a rwist 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 you are cutting on the
waste side of the line.

A simpler guide, knownas a
miter block, is a one sided
miter box. .

More sophisticated metal Miter block
miter boxes have rall guides
which support the back saw
and can be adjusted to cut
angles for four, five, six, eight
and twelve sided figures.
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457 SLOT

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 about a dozen were
known, their use had been completely
forgotten until now.

45 SLOT

90" SLOT

Using the miter box

Make the first cuts with
backward strokes, lowering the
blade to horizontal as the cut

progresses.
]

Metal miter box

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




Bench Hook

SIZE: 6 x i0in.

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

Bench hooks have two blocks
accurately jointed at 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 it is sawn.

Shooting Board

FYELIRER NAAME. AL
O L rIIN INAUVAE!D

board

SIZE: 30in.

MATERIAL: Beech

USE: To guide a plane 1o cut the
end grain of lumber to 90 or 45°

VAITET SNOOLINg

UPPER
BOARD

The shooting board is a jig
which guides a plane in
relationship o 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 to form a rabbet.
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

Hook one side of the bench hook
on the front edge of the bench
and hold the work agamnst the
other block.

RABBET

Miter
shooting board

Planing with the board
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 guide 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, 15 to
mark both halves of the joint
simultaneously with a 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 1o 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 locator
into each center. Position the
second half of the joint, resting
it light!y 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 various
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 ali measure-
ments are taken, sliding bush
carriers, which can be clamped
in the required position ac-
cording to a graduated scale,
and & 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 ADJUSTABLE
HEAD
FENCES

DRILL
BUSHES

DRILL BUSH CARRIERS

BUSH 11
ADJUSTMENT [§d

¥/ POINTED PIN

BUSH CLAMP

Simple marking jig
Make a sumple jig from rwo
short lengths of wood to
accurately align the two halves
of a dowel joint.

Screw the lengths of wood 10

o the bench at right angles to

Making dowel joints each other. Holding the two
Posttion nails on one half of the  halves of the joint against the
joint, Align the other half and wood pieces, push the cut off
press on the nail 1o produce a pins into the upright to mark
matching mark. the positions of the dowels.




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

Posirion the jig on the work
with fences and fixed head n
contact with face side and edge,
and clamp the 100!l in place
with the clamping screw.
Position the drill bit in the
bushes and drill to the required
depth. After you finish drilling
the end grain it will be
necessary to drill the side grain
n order 1o complete the joint.

Driliing side grain

Remove the adjusiable 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 jig is good for
arilling dowel joinrs iwn
composite boards. With the first
board set up n a vise, adjust
the jig as before and clamp it to
the board. Dvill first rwo holes.

S
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

For boards lowger 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 first bush sver a
dowel fitted into the previously
drilled hole 10 accurately space
the holes along the board.

Using a similar set up, the jig
can be used to drill various butt
Joints, miter joints, and edge to
edge joints.

Profile Gauge

OTHER NAME" Shape tracer
SIZE: 6in.

MATERIAL.: Steel

USE: To reproduce a shape and
act as a pattern for cutring to fit

CENTER BAR

NEEDLES

The profile gauge is a row of
rightly packed steel needles.
Pressed against an object, these
slide backward to reproduce
the shape. It is particularly
useful where one marerial must
be cut to fit another, such as
vinyl floor tiles around pipe-
work or door moldings.
Before using the profile
gauge, press it 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 —-2a WOODWORKER'S VISE
thick plank or split log supported on
splaved legs. Further development
depended on finding a 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 boards,
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

HOLDFAST CLAMP

SLOT TOOL
RACK

OTHER NAME: Cabinet
maker’s bench

SIZE: Length: 5 vo 6ft.; Width:
24 to 30in.; Height: 33 to 36in.

most of its area, but some ben-
ches have a well at the back to
hold teols in use without re-
stricting the movement of a
large 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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10 keep 1t parallel. Later the screw was
moved to the middle 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 nearver the top and worked in a
nut unider the bench, a style that was In
general use until about fifty vears ago.

Woodworking Bench

so 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 irself. Bench
stops can provide tension if
theyare located on the inside of
a frame and if the end vise is
simultaneously opened.

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

Protect the surface from oil
stams and denting with a sheet
af hardboard or plywood. A
steel right angle will protect the
Sfront edge. Replace the edging
and the surface as required.

STORAGE
DRAWER

MATERIAL: Hardwood

ACCESSORIES: Woodworker’s

vise, end vise, bench stops

USE: To provide a work surface END VISE

Apart from being the correct

height, a woodworking bench

must be rigid. A top or an

underframe that flexes makes The jaws of the vise itself can Protecting the metalwork

sawing or hammering difficult.  be used for clamping, although  bench

A good woodworking bench is  those nearest the handle do not

made of heavy sections of hard-  close completely, but the ad-

wood, usually beech, and is vantage of the end vise lies in

strongly mortised and tenoned  its ability to clamp lengths of METALWORKING

and bolted together. lumber to the bench top so that v BENC.‘H tworki
The top must be flar over they can be planed, drilled and Traditionally, a metaiworking

bench is simpter than a wood-
working bench, having no well,
end vise, or tool rack. How-
ever, these features are just as
convenient for metalwork es-
pecially as the work is generally
smaller and consequently tools
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 x 29 x Tin;
Working heighr: 244 and 323in.;
Faw operng: 4in.

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

The “workma:z” 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 is 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 to hold a tapered work-
piece. “V” slots are provided
to hold pipework.

23

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
Alrer the position of the jaws

and pegs in order to hold round
and tapered workpieces.
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<V SLOT

7 w
VISE JAWS v SLOT

VISE PEG

i ¥
ADJUSTING (%
HANDLE X

MAIN FRAME

BOARD LOWER LEG

ADJUSTABLE
LEVELING
FOOT

Alternative work levels
Unfold the main frame for

sawing wood. Add the lower leg
frame 1o make a workbench.




Pasting Table

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

: rubular steel

v USE: Portable surface for pasting

E wallpaper

FOLDING TOP CARRYING HANDLE Iw

FOLDING LEG FRAME

The unfolded pasting table
provides a work surface at a
convenient height for pasting
wallpaper. The underframe
folds flat 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
becoming covered in paste.

Pasting paper

Line up the paper with the far
edge of the table. Apply the
paste in sections, brushing out
from the center. Pull the paper
toward you. line it up with the
front edge and paste, brushing
toward you. Stide the strip
along the table, folding the
completed section paste
inward, and start again.

Lightweight underframe
The table’s construction makes
it easy for it to be carried to the
worksite.
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Woodworker’s Vise

OTHER NAME: Woodworking
vise

SIZE: Faw ewidth: 6,7, 9, 101in;
Opening capacity: 4%. 8, 13, 15in.
MATERIAL: Faws: cast iron;
Shidesiscrezv handle: steel

USE: To hold lumber while it

is worked

FIXING
HOLES FOR
LINING

HANDILE

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 firted with a quick release
mechanism which allows the
jaw to be moved rapidly to
accommodate 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-
ng to cover the top edge of the
jaw itself,
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DUST EXCLUDER PLATE

Jaw

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

CARRIACE SCREWS

HARDWQOD
JAW LINERS

PACKING PIECE

Positioning the vise

Fix the vise so rhat the fixed
Jaw lining is flush with the
Sfront edge and surface of the
bench top.,




Clamp-On Vise

OTHER NAME: Porwable vise

SIZE: Faw widith: Sin.; Opening
capacity : 3%in.

MATERIAL: Fazts: aluminum
Handle slides:clamp: steel

USE: To hold lightweight work

There are many small, portable
vises for lightweight 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.

Machinist’s Vise

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

SIZE: Faw width: 2% 10 8in.;
Opening capacity: 23 to 9%in.
MATERIAL: Faws: cast iron;
Faze linings handle screw: steel
USE: To hold metal while it is
being worked

SWIVEL-BASE
MACHINIST'S

VISE

;5’

HANDLE

A machinist’s vise is built 10
withstand the strains of heavy
metal work. The thick jaws are
lined with serrated steel for
positive grip. Soft fiber linings
can be fitted 1o protect work
from the serrations. Some mo-
dels have a toothed pipe vise
for round stock below the jaws.
Vises can be fixed-based or
swivel-based, turning through
260° to accommodate different
work. On a swivel-based model
the base itself is bolted to the
bench. A threaded rod on the
underside of the vise passes
through a hole in the center of
the base, through the bench,
and is secured from the under-
side with a large wing nut and
washer which is tightened to
hold the vise in position. The
joining faces of vise and base
are studded and grooved to
provide positive locations as
the vise is swiveled.

SERRATED STEEL
JAW L.INERS

BENDING
JAWS

SWIVEL
BASE STUD

CLAMP-ON
MACHINIST'S VISE

Clamp-on Machinist’s Vise
Lightweight machinist’s vises
are clamped to the bench edge.

SLIDE

BENCH CLAMP

ANVIL

SCREW
DUST

PIPE VISE

SLIDE

SWIVEL BASE

WING NUT

BENCH
CLAMP
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Drill Press Vise

OTHER NAME: Machine vise
S1ZE: Faw widih: 2% to 4in.;
Opening capaciry: 14 o 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,
tapped and so on. The jaws are
grooved horizontally and verti-
cally to hold round stock. On
seme models the jaws can be

Holdfast

OTHER NAME: Hold down
SIZE: Maximum reach: 5%, Tin.;
Maximum opening: 6%, 7iin.
MATERIAL: Shaft'arm:
malleable iron; Screw. steel

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

The lever arm of the holdfasi is
connected by 2 pivor to a
notched shaft. As the screw
and end of the lever arm bears
on the end of the shaft, it forces
the swivel shoe down on to the
work. This wedges the shaft at
an angle 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 edge and one end of
the bench. Two collars ap-
proximately two feet apart,
would enable you to hold large
workpieces on the bench.
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SCREW

titted and swiveled to present 21?16:11:
the work ar an angle to the bit.
v GROOVES

SCREW

SWIVEL SHOE

COLLAR

Holding lumber

Fit the collar in one leg of the
work bench to support long
pieces of lumber held in the vise
ar the other end of the bench.




Woodcarver’s Screw

OTHER NAME: Carver’s
bench screw

SIZE: Length: 8 and 11in;
Diameter: § and 3in.
MATERIAL: Screw: steel; Nut:
cast iron

USE: To hold wood

being carved

The woodcarver’s screw is de-
signed to hold a workpiece
which is to 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

7| by fitting the wing nut.

STEEL TUBE
REINFORCING
HOLE IN
BENCH

wWOoOoD

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
screw. Turn o 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 tool is enough to clamp the
leather, but some models have

a strip which can be pulled /

with your foot to provide
extra force.

JAWS

STRAP

STIRRUP

Using the saddler’s clam
Use the ool sitting down,
holding it ar an angle between
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 carly
“C” clamp in metal is shown in Bergeron
(1816), but further development only became
possible when machine-cut square threads
replaced 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 seems to have been
an English brainwave. Tt is rarely found in
foreign workshops or tool lists, although one
Russian textbook shows an example, describing
it as “heavy and rather clumsy in use”.

5‘C7! Ciamp

OTHER MAME: “G” clamp
S1ZE: Open capacity: 3 to 12in.
MATERIAL: Frame: aluminum,
matleable iron, pressed steel;
Serew: steel

USE: To clamp wood and

metal work

SLIDING TOMMY BAR
SCREW

The “C” clamp is one of the
most versatile and widely used
clamps 1 both wood and metal
workshops. The shoe is attach-
ed 1o the end of the screw
thread by a ball joint which
enables it to adapt to angled
work. Pressure is applied e¢i-
ther by a thumb screw or a
tommy bar. Use blocks of scrap
lumber berween the clamp and
the work 1o prevent marking.
There 1s also a version of the
“C” clamp which incorporates
a knurled wheel around the
screw thread, allowing the tool
to be spun finger tight 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-
ficilent to rtighten any “C”
clamp. Extra leverage can
either damage the work or dis-
tort the frame of the clamp.
Small lightweight aluminum
clamps are available for model
work. Normally they need only
be finger right but cxtra pres-
sure can b2 applied by a
wrench or screwdriver.

THUMB
SCREW

KNURLED
WHEEL
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Long reach clamps

“Long reach” clamps are

specifically designed to hold
the workpicee
from the edge.

some distance

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 additional
screw thread at right angles to
the first, or modified with
three screw threads which give
greater flexibility for posi-
tioniiig the center sciew ac-
curately on the workpiece.




Handscrew

OTHER NAME: Parallel clamps
SIZE: Open capacity: 2 to 12in.
MATERIAL: Faws: beech,
maple, steel; Serews: hornbeam,
steel

LSE: 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-
commodate angled work. The
screws are also metal and the
direction 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 ecither toward or away
from you to close or open the
jaws (right). Place the tool on
the work and adjust the jaws to
fit. 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
SPINIDYLE

Spring Clamps

SIZE: Open capacity: 1 to 3in.
MATERTAL: 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 clamp is po-
sitioned on the work and the
handles released.

The jaws may be shaped to
zlamp on round stock as weil as
flat ar=as. On some models, the
jaws are dipped in plastic to
prevent them marking the
work. If the surface is too
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,
joiner’s dog

SIZE: } 10 3in.

MATERIAL: Steei

TUSE: To held boards together
while gluing

The two tapered poinis 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 39in.
MATERIAL: Faws: malleable
cast iron; Bar screw: steel;
Huandle: hardwood

USE: To clamp woodwork

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

FIXED JAW

SLIDING JAW

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

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

Modelmaker’s clamps
These are small solid nylon
clamps which work on the fast
action principle. Rubber bands
apply pressure 1o the jaws.
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Bar Clamp

SIZE: Length: 24 10 60in.;
Capaciry: 18 to 54in.
MATERIAL: Bar: steel; Clump
fread: malleable iron

USE: To hold large boards or
frames together while gluing

The bar clamp is a sim-
ple rectangular sectioned srecl
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 bolr is located in the
last hole of the bar to prevent
the tail siide faliing off. At the
other end of the bar is an
adjustable jaw which takes up
final adjustment by means of a
steel scrow.

Some bar cianis have tail
slides with an integral spring-
loaded catch operated by a
push button. With the button
depressed, the slide can be ad-
justed to a new position wherz
the pin will automatically
locate in the hole. Unlike the
loose retaining pin this type of
catch cannot fall out as the
clamp 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 1o any length. One
foot of the clamp is fixed and
the other adjusts to locate over
a wooden rail of the desired
length, lin. thick and a mini-
mum of 134in. wide. The
clamps are secured by steel
pins, which pass through 3in.
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.

SLIDING
TOMMY BAR

SCREW
ADJUSTEL
JAW

STEEL BAR

TAIL SLIDE

TAIL STOP




- Clam
Pnpe Cla P ONE-WAY CLUTCH
MECHANTSAL l :

SIZE: Lencth: as required; Bar:
lin. and 2in. bore
MATERIAL: Bar: sieel; Clanup
heads: cast iron

USE: To hold large boards or
frames togerher while gluing

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

under load.

MOVABLE JAW

FIXED CRANK SCREW

STEEL PIPE

SLIDING JAW

ONE-WAY CLUTCH FIXED JAW

MECHANISM

AT

Clamping frames

Position each bar clamp in line
with and centered on the joints.
Use softwoed 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 to
even up the forces.

When the frame has been fully
clamped excess glue may be
gradually pressed out from the
joints; the clamps may need
slight adjustment after a few
minutes.

Clamping planks

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

Preventing distortion

Lighiweight 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
biock over the joint and knock
it flush with a mallet.
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“T” Bar Clamp

SIZE: Length: 36 1o 84in.;
Capeaciry: 30 to 78in.
MATERIAL: Bar: steel; Clamp
heads: 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 to resist bending
when under pressure.

SLIDING TOMMY BAR

SCREW
ADJUSTED
HEAD

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

SIZE: Length: 15ft., Width