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BXTRACT FROM PREFACE.

The Author of this book, having had the advantage of working at all
branches of the trade, determined to attempt to supply a book devoting
attention particularly to those practical details often wanting in the existing
works upon the subject. Without making any pretensions to literary style,
his aim has been to provide a comprehensive treatise on the whole craft of
Constructive Carpentry (save that of Naval Architecture), in which every
branch of the subject is dealt with in a thorough and practical manner.
From the proper method of making a mallet to the construction of a
Cathedral Dome, or of the centering of a Deep Tunnel, nothing has been
omitted (it is hoped) that will be of service to all those concerned in the design

and execution of Carpentry. from the Apprentice to the Architect or Engineer.”

Tt will be found that the Author has treated each subject as a separate essay,
as complete as possible in itself ; and, in addition, the chapters are arranged
to some extent in the order that the operations take in practice, or as the
subjects are connected among themselves,
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PREFACE TO THIRD EDITION.

THE first edition and subsequent reprints of this book having been
exhausted, an opportunity has been afforded the author of revising and
enlarging the book in accordance with suggestions made to him by
reviewers and correspondents. He has especially introduced several
chapters describing the chief types of machines, their use and working,
and machine workshop practice. The subject cannot, of course, be
dealt with exhaustively, or even fully, in the given space, but it is
hoped that the treatment will not be found altogether inadequate, and
that this new feature, which has entailed much research, will prove of
value to “craftsmen and builders.

Various additions have been made to the chapters upon *“ Doors,”
“ Frames,” “ Windows,” * Shop Fronts,” and “ Miscellaneous Fittings,”
mainly in the shape of further plates of modern examples. Some
few drawings have !been removed, and others substituted to render
clearer the explanations. The Glossary and Index have been con-
siderably enlarged; in the latter case the author believes that every
important item in the book is now indexed at least twice, and this
he trusts will render it much more serviceable as a work of refer-
ence than hitherto.

In conclusion, the author desires to express his gratitude for the
friendly and appreciative reception accorded to his labours by his
critics and the public, and trusts this new edition will prove as useful
as its predecessors.

GEORGE ELLIS.



PREFACE TO FIRST EDITION.

THis book has been written principally for the guidance and instruction
of those learning the trade of joinery, by one who has practised the
craft in all its branches for upwards of twenty-five years, and the
result of whose personal experience is herein set down. Every
endeavour has been made by the copious use of illustrations to render
clear the explanations given in the text, which are themselves as full
and comprehensive as the wide range of the subject will allow. The
language used is that of the workshop, the author’s desire being to
make himself easily understood rather than to aim at any literary style.
The methods of construction described are those generally adopted .
by skilful workmen, and are such as are in constant use in the best
London workshops at the present time. Although handwork has
throughout been given the primary place, the more important varia-
tions required for machine production have also been dealt with.

The author’s experience as a teacher has led him to believe that
there is a very general want for a work which does not omit or slur
over the more elementary parts of the subject, but which, dealing com-
prehensively with this stage, shall proceed in a progressive manner.
Commencing, then, with a description of the tools in common use,
he has followed this by a chapter dealing fully with their application
to the general purposes of the craft, and has then advanced step by
step to the most difficult and elaborate examples, making each chapter,
however, complete in itself.

A glossary of terms bearing on the subject of the book, the result
of considerable research, and including many items not before given
in print, is introduced, and will, it is hoped, prove of service to all
interested in building. A short chapter on wood, giving in a condensed



viii PREFACE TO FIRST EDITION.

form the latest and most reliable information upon the subject, con-
cludes the book ; the necessity of keeping it within reasonable limits
has confined it chiefly to the woods used by joiners.

Whilst no attempt has been made to furnish a ““ Text-book” in
the narrower acceptance of the term, there will be found within these
pages a far larger amount of practical information relative to the subjects
included under the head of Joinery in the syllabuses of the several
examining bodies in London than can be met with elsewhere. It was
inevitable that some amongst the great number of illustrations given
should resemble those that have already appeared in other works in
which the subject is dealt with, but in no instance has either illustra-
tion or explanation been copied from other books; in every case the
author has relied upon his own experience.*

He also desires to acknowledge the very valuable assistance he
has received from Mr Batsford in the arrangement and preparation
of the work for the press, and concludes with the earnest wish that
his labours will prove of some little assistance to his brethren in the
craft of joinery.

GEORGE ELLIS.
February 1902.

* Four of the plates illustrating mediaval church fittings are exceptions to the above
general statement.
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MODERN PRACTICAL JOINERY.

{NOTE.—Throughout this work the letters “ [ signify figure, and “p.” page. When the
JSigure referved fo is on the same page, no page number is given. When the same or
several figures on the same page are referved to close logether, the page number is given
only with the first reference.]

CHAPTER I
INTRODUCTORY.

Definition of Joinery—First Principles—Uses of Drawing—Hints on Drawing—Purchase
and Use of Instruments—Drawing Boards, Paper, &c.—Method of Making a
Drawing, Inking In—Sharpening the Ruling Pen.

JOINERY may be defined as the art of preparing, constructing, and fixing the
internal and external wood fittings of a building, as distinguished from carpentry,
which in like mgnner deals with the constructive woodwork.

Principles of Joinery.—The cssentials of good joinery are:—(1) Thoroughly
sound, seasoned, and dry material ; (2) great accuracy in the preparation, set-
ting out, fitting, and fixing of the various parts; (3) carefulness and neatness
in the finishing or “cleaning off.” Neglect of any one of these items will
inevitably result in inferior or scamped work, which will be a continual reproach
to its producer and a source of vexation to the users. Carefulness and accuracy
are attributes which none who aspire to become skilful joiners can afford to
dispense with, and the young tradesman should cultivate these virtues from
‘he commencement of his career.

A knowledge of geometrical drawing, whilst not absolutely indispensable to
he acquirement of skill as a craftsman, is such a great aid in developing the

itelligence and resourcefulness of its possessor, rendering his daily tasks in-
dlligible and interesting, that he is strongly urged to acquire the power of
:aking conventional representations of his work himself, so that he may be the
stter able to read and understand these representations when made by others ;
r without this power he must ever be content to remain in inferior positions,

e humble imitator of his more skilled brethren, a mere rule-of-thumb mechanic.
. is not the primary purpose of this work to teach drawing, space alone forbids,
and the art can readily be acquired at any of the numerous classes which now
abound throughout the country ; but a few hints are here given that will be of
service to the beginner and the self-instructed student in making use of the
-examples furnished throughout this book.

Technical Drawings are distinguished from pictorial or perspective drawings
by the fact that no allowance is made for distance in the former. Ewery part is
drawn as though it were equally near to the observer, or as if every part in a

A




2 DRAWING INSTRUMENTS.

particular direction could be seen at once. It is this difference from what we
are accustomed to see in a photograph, for instance, that makes it somewhat
difficult for the uneducated eye to understand a technical drawing. It is, how-
ever, necessary to make technical drawings in this manner ; every line in the
drawing in the same direction as the edge of the solid it represents, irrespective
of the appearance it presents to the eye, or otherwise measurements could not
be taken from them or the drawing “read.” For definitions of the various parts
of a drawing, refer to Chapter XXIII., under Reading of Plans.

Technical drawings are best made upon fine cartridge paper, that kind
termed “ engineers’ cartridge”; the most useful size being imperial, measuring
about 30 in. by 22 in. This can be used whole for large drawings, and cut
through the middle for smaller. The sheets are secured to the drawing board
with four drawing pins at the corners. To fix the sheet, first pin it near the
middle of top and bottom edges, then spread it out equally from the centre and
fix the corners.

The Drawing Board should be of American pine, with two battens fixed on
the back by means of screws in slotted holes. In size, the board should show
a margin of about £ in. all round the paper it is intended to use.

Pencils.—H. or F. pencils are used by draughtsmen for the general con-
struction lines, to be afterwards “lined in” with H.B. when finishing in pencil
(all drawings worth preserving should be finished in ink); but much depends
upon the “hand” of the student, if he has, as most beginners have, a tendency
to press heavily on the pencil, he will find it a corrective to use a soft pencil in
preference to a hard one; the intense black lines he obtains will cause him to
instinctively press lighter, with a corresponding improvement in his “ touch.”
H.H. pencils may be used for fine or small scale work. For the drawing of
straight lines the pencil is better sharpened to a flat or chisel edge, but a sharp
round point is required for curves and setting off dimensions. A sharp chisel or
piece of fine glass-paper glued to a strip of wood may be used for sharpening
pencils. Use soft rubber for erasing pencil marks, and a sharp penknife for ink
marks. After inking in, clean off the drawing with bread crumbs a day old,
rubbed lightly over the surface with the palm of the hand.

Drawing Instruments.—A beginning can be made with a T square, which
should have a blade within } in. of the length of the board ; two Set squares of
vulcanite, 45 deg. and 60 deg. respectively ; a combination compass with divider,
pen and pencil legs; a protractor for measuring angles; and a set of cardboard
scales. For advanced work an additional pair of dividers, and a set of spring
bows similar to the above but smaller, a ruling pen, French curves, and a parallel
rule. In buying instruments, purchase from a mathematical instrument dealer,
and buy the best the pocket can afford. A cheap instrument is worse than
useless, because its faulty action will often cause the beginner to throw up the
subject in disgust at the result. Good English-made compasses, as mentioned
above, can be obtained from mathematical instrument dealers at from ss. to
7s. 6d., and will last a lifetime with care. In taking measurements with the
dividers, apply them to the copy and the drawing sideways, not upon their
points upright, but where possible use the Scale direct, rather than the dividers,
to set off a dimension. In repeating small distances with the dividers, start
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and transfer all from a fixed point, not stepping one from the other, as any
error is intensified thus. In using the compasses for describing curves, &c., avoid
puncturing the paper. Endeavour to press lightly with both instruments and
pencils. Draw horizontal lines with the T square and vertical lines with the set
square, moving them both upwards or downwards as the length of line may
require. Use the T square with the left hand. Parallel lines at any angle are
drawn, by arranging the edge of a set square on the first or pattern line and
then placing the T square or another set square at one of the free edges, and
moving the first square as may be desired against the second.

When commencing a drawing, “balance” it upon the sheet, 7., roughly
block out the space required, and place it so that an equal margin will be shown
all round. Title, date,and scale all drawings. The scale should be at the bottom
edge, and is required for future reference. If the drawing is at all symmetrical—
that is, has two sides alike—lay down a centre line, and work equally on each side
of this. Generally, plans are drawn first, then vertical sections, and the elevation
projected from these two, by drawing straight lines (projectors) from all the
points visible on the corresponding sides in the two drawings. Draw in the chief
constructive lines first throughout, then fill in the details, and finally the section-
ing. The latter should always be left until last, as the less lead there is on the
paper the better. In the passage to and fro of the squares, much is taken up on
them, which soils the paper elsewhere. Technical drawings are not now shaded.
Graining or sectioning is used, to indicate that the parts so marked are cut by, or are
in the line of section of the drawing upon which they occur, and all the other parts
shown are farther away or out of the line of section. Parts “out of the picture,”
that is, above or behind the line of section, may be indicated by dotted lines.
Drawings that are to be coloured should not be sectioned in ink, but distinguished
by a deeper tint of colour. See remarks on colouring drawings, Chapter XXIII.

When Inking In a drawing, hold the pen upright with the screw away from
you, use a straight-edge with the arris taken off the under edge, to prevent the
ink clinging to it. When a line has been commenced, finish it without stopping or
lifting the pen. Mark “stopping points” previously with a pencil, or carry all
intersecting lines beyond the points of intersection. Ink in curved lines first,and
join straight ones to them unbrokenly. Use “Indian ink,” which can now be
obtained in liquid form from artists’ colourmen. That made with pure carbon is
the best.

The Ruling Pen occasionally requires sharpening, as the nibs wear thick
in places. The nibs should be exactly alike all round, with a slightly rounded
end, the edges so fine as to be scarcely discernible. They are sharpened upon
an oilstone. Draw the nibs close together with the screw, then holding the
pen between finger and thumb, draw it slowly along the stone sideways, at
the same time making the free end describe a semicircle. When the end is
nicely rounded, rub each side to and fro on the stone with a slightly revolving
motion until the edge is of equal thickness throughout, then remove the screw
and give the faces a slight rub to remove the burr.



CHAPTER 11

HAND TOOLS

Action of the Wedge—The Half-Wedge Type, difference of Action—Why the Chisel pro-
duces a Smooth Surface—Planes, the Use of the Stock, Influence of wide and narrow
“ Mouth” upon Character of Shavings, Influence of Angle, or Pitch of Iron,
Object of High Pitch, Value of Double Irons, Reasons for reversing Single Irons—
Action of Saws, Reason for gulleting Ripping Saws, Use of Set on a Saw—Descrip-
tion, Sizes, and Uses of various Tools, Advantages of certain Types, Points to be
observed in Purchasing, &c.—Saws—Planes—Abrading Tools—Chisels and Gouges
—Marking or Dimensioning Tools—Boring Tools—Testing Tools, the Steel Square
—-Miscellaneous Tools—Care of Tools—A New Saw Set.

Theory of Action of Wood-Cutting Tools.—As a preliminary to the description
of the various hand tools used by the joiner, which will tend to make that descrip-
tion of more service by indicating how the various shapes arise out of the peculi-
arities of the materials dealt with, it is proposed to make a short investigation
into the principles of action of the chief types of cutting tools. It will be found
on analysis of the action of all the numerous forms of tools that their cutting
actions may be resolved into three elementary kinds, viz., wedging, tearing, and
abrading. The first of these actions separates the wood in'layers, the cutting
edge of the tool entering under and lifting up the fibres in comparatively thin
slices ; the second removes it in short strips or shreds by a combined crushing
down and shearing off of the fibres ; the third action reduces the surface of the
material to powder, breaking up thé fibre by numberless scores
or fine grooves crossing each other at an angle.
In the first group may be placed all axes, chisels, gouges,
planes, draw-knives, spokeshaves, boring-bits, &c.
The second group comprises saws, scratch tools, and revolv-
ing machine cutters.
The third group, toothing planes, scrapers, files, glass-paper,
and radial machine cutters.
We will first consider the action of the Wedge, which is
Cleavi . the fundamental form of all the tools in the first group, and of
eaving Action . e g s . :
of Wedge. which the chisel in its various shapes may be taken to typify the
perfected form. When cleaving a block of wood into two parts,
an iron wedge is driven in at one end, as shown in sketch, and the edge entering
between the fibres of the wood, first crushes them together on each side, until
the resistance offered by the outer layers to crushing is greater than the lateral
cohesion of the parts in advance of the edge, when separation below the
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wedge takes place; the split continually extending as the wedge is driven in.
An inspection of the surfaces thus split will show that the wood has been torn
asunder irregularly, in consequence of the various components of the wood exhi-
biting varying cohesive strength, and also because the extreme edge of the wedge,
after its first entry into the wood, has no further action upon it, the dividing force
being exerted near the heel of the wedge. It is to avoid this loss of action by
the front edge, that all cutting tools except the axe—and in this case the same
effect is produced by the inclination given to the tool in
use—are made wedge shape or bevelled on one side
only, and the utility of this formation will be apparent %
on examination of f. 1, which represents a chisel in the Paring Action of
act of paring longitudinally. Upon pressure being * an&giselc ton o
applied to the handle, the chisel edge insinuates itself '
under a layer of the wood, and drives it off on the bevelled side in the same
manner that the wedge does in the previous example; but the face side of
the chisel, lying precisely in the same plane as the cutting edge, keeps
the plane of severance or “line of cut” in the same direction as the chisel
face; and this will be so, at whatever angle the chisel may be applied to the
“surface of the wood. In addition to the advantage thus gained of being
able to direct the line of split, independent of the amount of cohesion in
the fibres, the face of the chisel bearing equally over the entire surface as its
edge advances, prevents the weaker fibres yielding unequally with the stronger,
and the result is that a comparatively smooth surface. is left after the passage
of the chisel, and the greater the pressure exerted through the chisel to keep
the fibres down, the smoother will be the surface produced. This will be
more clearly understood when we examine theaction of the plane. This restraint
upon the splitting action marks the difference between the crude form of wedge
shown on p. 4, acting by expansion alone, and the improved chisel form having
a keen cutting edge acting in any desired direction, and separating only those
fibres that are contiguous to its edge. The same
» action takes place when the chisel pares across the
grain, as shown in f. 2. To localise the cut, the
fibres must be severed across with a knife, otherwise
they will be torn out beyond the sides of the chisel,
_ 2. Paring across the Grain. as their longitudinal adhesion is much greater than
the lateral. This is exemplified by a piece of board
splitting more readily in the direction of the grain than it will break across the
grain. The reason that the surface produced .in this direction of cut is not so
smooth as in the longitudinal is, that the edge of the tool has a tendency to
dip into the softer tissue, which in that direction alternates regularly with
the harder, as will be found fully explained in the chapter on timber ; but this
tendency can to a great extent be overcome by increasing the bearing pres-
sure on the chisel. In the plane it is met by setting the back iron “fine,”
which is a mechanical device to counteract this digging-in tendency.
A Plane Iron or cutter is merely a chisel fixed securely in a block of wood
or metal for the purpose of ensuring that the depth of cut shall be equal
throughout the stroke—in other words, that the shaving removed shall be of
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uniform thickness. Incidentally the weight of the stock adds to the momentum
of the stroke, but the chief mechanical advantage that the plane has over the
chisel is that a bearing surface is provided immediately in front of the cutter
which restrains the splitting tendency of the latter, and so ensures a smoothly
finished surface to the work. The closer this restraining surface is brought to
the cutter, 7.¢., the smaller the “mouth” or space between them, the cleaner will

1. Action of Cutter in a Wide-mouth Plane. 2. Action of Cutter in a Close-mouth Plane.

7l

be the surface produced. This is shown graphically in f 1 & 2, the first
of these showing the effect of a wide mouth, where little or no restraint is
offered to the splitting action of the cutter; the second, a close mouth, shows
the effect of restraining the split. The amount of the splitting is exaggerated in
the first case to make it clearer, but this is in effect what does take place when a
wide-mouthed plane is used. Another property of the stock of a plane is, that
it produces a surface the exact reverse of its own. For instance, a perfectly
straight trying plane will produce a truly plane surface, a round-soled plane

will produce a hollow, and a moulding plane, the precise opposite curves to
those of its own profile.

The pitch between the cutter and the face of the stock has less influence
on the surface produced than has the size of the mouth; but generally planes to
be used for hard wood have their irons pitched slightly lower than those for soft
wood, because the low pitch makes them work easier, and there is less tendency
in hard wood to split along the grain. One of the reasons for pitching the irons
high in bench and similar planes in frequent use is, that it reduces the necessity
of frequent grinding to keep the heel of the iron clear of the surface.

An iron ground to a long basil at the back will enter the wood easier and
also be sharpened quicker than one ground more obtusely, but at the same time
it will lose its keen edge quicker, and yield more under the shocks from knots,
&c., than will the thick one. In the case of bench planes and others with wide
cutters this tendency to vibrate is checked by the use of cover or back irons,
which are screwed tightly down on the face of the cutters as near to the edge as
possible. The cover iron should be curved in its length so as to spring hard on
the end of the cutter, and fit to its face with great accuracy to prevent shavings
insinuating themselves between them when working, as this will cause the plane
to “choke” quickly. The thickness of the shavings taken off is influenced by
the distance of the cover iron from the edge of the cutter. If the exposed
surface of the latter is minute, it will be unable to penetrate the wood to a
greater depth than the amount of the exposed surface, whether the cutter pro-
ject much or little from the stock of the plane; and the cutter being thus held
very rigid, the shavings will be very thin and regular and crinkled in appearance,
in consequence of the cover iron breaking them across rapidly. On the contrary,
if much cutter is left exposed, coarse irregular shavings will be taken, thicker at -
the middle than at the edges through the yielding of the edge of the iron to
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the pressure unequally, and the shavings will leave the mouth in long straight
lengths. Similar effects, though in a more pronounced degree, are obtained by
setting the iron “coarse” or “fine” in the stock, ze., projecting the edge of the
cutter much or little from the sole, especially if the conditions of the back iron
and of the cutter coincide. For instance, if the cover is set “fine” (7., very close
to the edge), and the combined “iron” is also set fine in the stock, the surface
produced will be the finest possible with that particular specimen; if the two
are set “coarse,” the shavings will be thick and the wrought surface irregular;
whilst if the cover is set fine, and the combination set coarse in the stock, the
plane will choke ; as the shavings being taken fast and turned over at a sharp
angle by the cover iron, impinge on the front of the mouth, destroying their
impetus in so doing, and therefore lodge in the bottom, which they soon pack
tightly. In this it is assumed that the plane is in a good condition, z.e., with a
narrow mouth; if the mouth be worn large the plane may not choke, but
for reasons specified previously, the resulting surface will be a torn and
irregular one. .

Planes that are used solely for hard woods and for cutting transversely to
the grain, such as Shoulder Planes, &c., have their single cutting irons turned
face downwards, so that they may have a bed or support close up to the
cutting edge. This arrangement has the same effect as the cover iron in the
double iron ‘type, in preventing the edge of the cutter -yielding to the pressure,
but it will not admit of the iron being adjusted to cut coarse shavings. Hence
this arrangement is less suitable for planes working soft woods chiefly.

Saws are the most important type of wood-cutting tools in the second
order, and these may be subdivided into slitting and cross-cutting kinds, not
because the principle of their acfion differs, but because there are essential
differences in the formation of the cutting edges, &c., due to the direction that
they are applied to the material. Primarily the teeth of a saw may be con-
sidered as a series of thin chisels rigidly connected in one plane, and in the
cross-cut type, approximating very closely to the action of the paring chisel;
but there is an important difference between this and the first group, viz., that
the chief object of the former is to produce a plain and smooth surface, that of
the latter to separate the material into distinct portions. It is essential in both
cases that the objects should be obtained with the least possible waste of
material, and to this end plane-cutters are made as wide as possible consistent with
their special uses, and saw-cutters as narrow as possible consistent with stiffness.

Saws of the first division are called Ripping Saws. Their teeth are spaced
wide apart, with considerable depth or throat ; the cutting edges are very obtuse,
and with little spread or “set.” These saws are used in a direction parallel to
the fibres, and act by scraping or tearifig a strip out equal to the thickness or sez
of the teeth, the sides of the fibres being sheared off at the same time. The shred
or particle of wood removed by each tooth in a longitudinal direction is of
appreciable length, and if the teeth were not widely spaced and of relatively
great depth, the spaces between them would quickly get packed up with the shreds,
and the teeth would cease to cut. In machine ripping saws, where the stuff is fed
rapidly to the saw, a large throat or “gullet ” has to be made at the root of each
tooth to receive the sawdust whilst the saw is passing through the stuff.
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Cross-cut Saws, attacking the wood in the direction of its greatest resistance,
require their teeth to be small and spaced closely. The angle of the cutting
edge is also more acute than in ripping saws. The thinner a saw-blade is the
better, so that it possesses sufficient stiffness to withstand the necessary thrust
without bending. If the blade is ground properly—that is, thinner at the back
edge than at the teeth—little or no “set” will be required in cutting dry stuff.
In cutting wet stuff, considerable “set” is sometimes necessary, as the fibres,
being softened by the water, are dragged out, rather than cut, and the ragged ends
spring up and bind the saw-blade so firmly that it cannot be driven through
them. Sezting is the bending of each tooth (or group of teeth) alternately to the
right and left of the blade (see f. 2, p. 9), thus causing the teeth to cut a path
slightly wider than the thickness of the blade, and thus allowing the latter to
pass through the material with less friction. A saw with much set is more
difficult to keep in line, however, than one with less, as the former drifts from
side to side of the cut.

There are but few joiners’ tools in the third order, the most important being
the Toothing Plane and the Scraper.

Glass-paper, although a valuable adjunct to the tool list, can scarcely be
termed a tool in itself. It nevertheless best exemplifies the action of all abrading
tools which scratch or score the wood in various directions, breaking up the
fibre into an impalpable powder, and thus producing a uniform surface.

DEScRIPTION OF TooLs.—Having thus cursorily examined the underlying
principles which govern the action of the chief types of tools, the individual
varieties will now be dealt with. A brief description of their sizes, shapes, and
uses accompany the illustrations. Considerations of space preclude the mention
of minor or sub-varieties of the various tools, and the drawings are intended to
indicate rather the especial characteristics of the type, than small differences in
detail of individual makers ; which was found to be the result of the use of the
blocks from makers’ catalogues that did duty in the first edition of this work.
The author’s line drawings may not be so effective pictorially, but he trusts they
will be found more suitable for the purpose intended.

CUTTING TOOLS.

SAws fall naturally first in the order of use, as the material must be
“converted "—that is, cut to suitable sizes—before it can be submitted to the
successive operations of planing, mortising, tenoning, moulding, &c. It may be
noticed here that this order of operations, although generally followed, is varied in
some machine shops, where the stuff is planed up in board form beforé conversion.

RIPPING SAWS.—The Rip Saw is but seldom used in these days of
machinery, and it is so similar in all respects but the spacing of the teeth, which
are 3 to the inch, to its younger brother, the half-rip, that it is not necessary
to describe it specially. The Half-rip Saw (f. 1, p. 9) is used solely for cutting
in the direction of the fibres in such operations as “splitting,” tenon-cutting,
&c. The length of blade is 28 in.; the teeth are spaced from } in.
apart at the point of the blade to % in. apart at the heel. The best cutting
angle for the teeth is 80 deg. with the line of points as shown in f. 2. The
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10 CROSS-CUTTING SAWS.

angle of the back is less important so that sufficient space is provided for the saw-
dust, but is usually made at 60 deg. with the front of the tooth. The angle of the
front is sometimes made 9o deg. or perpendicular with the line of points. This,
which is termed “giving the tooth hook,” produces a rough cut, and also jars the
arm of the operator in working, as the whole length of the tooth strikes the work
at once. Spacing should be 4 teeth to the inch, depth of tooth } in. from point
to root.

CROSS-CUTTING SAWS.—The Hand Saw, f. 3, p. 9, has a stout blade from
20 in. to 26 in. long, the teeth spaced 6} to the inch and } in. deep ; angle of
cutting face with line of points 75 deg. (see f. 4). This is the saw generally
used for cross-cutting in conversion. For finer work on the bench a PANEL SAW
is used. This is a smaller and lighter saw than the hand saw, with its teeth
spaced from 8 to 10 to the inch, length of blade 16 in. to 26 in. The American
pattern of these saws (f. 5) has much to commend it. The handle is thrown
well forward, giving great control over the saw when used horizontally. The
blade is brought under the handle, which increases the stroke and reduces the
liability of “kicking ” or catching of the heel in the cut at the return stroke. The
“skew ” or curved back by reducing the weight and friction, makes the saw much
less fatiguing to work than the ordinary pattern. The blade of a saw should
be thin, bright, with a high bluish-white polish, bend freely, and return after
bending perfectly straight. The handle should be secured very firmly. Any
saw that rattles in the handle should be rejected, as apart from the possibility
of the loose blade shearing the screws through, such a one will not run true
to line. The orthodox way of testing saws is to rest the back of the handle
upon the thigh, grasping the blade with the fingers at each edge about 6 in.
from the handle, then shaking it sharply to and fro, when any weakness in the
spring of the blade or looseness in the handle will readily be detected. The
shape of the handle should also be attended to, and one selected in which the
hand can enter freely. Narrow thick handles cause cramp in the hand.

The Tenon Saw, f. 7, or, as it is sometimes termed, the BACK SAW, is used
for cross-cutting of a finer grade than the panel saw is capable of. One of its
chief uses is, the cutting of shoulders to tenons, and it would be more accurately
named a shoulder-saw, as its teeth are too fine for the ripping down required for
tenoning. To obtain fineness of cut, the blade has to be made so thin that it is
necessary to stiffen it with a solid “back” or bar of iron or brass, which is
pinched tightly on the top edge. The blade is about 3} in. wide, from 12 in.
to 18 in. long; when over 14 in. long they are called Sash Saws. The teeth
average 12 to the inch, and should be of equilateral triangle shape as shown in
f. 6. These are sometimes called “ peg” teeth.

The Dovetail Saw, f. 8, is a smaller type of “back” saw used for fine and
light cutting either way of the grain. It is much used for dovetails in small work,
hence its name. The size of the blade varies from 1} to 2} in. wide, by 7 to
10 in. long, with 15 teeth per inch. Peg teeth. Handle “open.”

The Compass or Turning Saw, f. 9, has 12 teeth to the inch, shaped like
rip saw teeth. A similar saw, but with longer and wider blade, is termed a
TABLE SAW; both of these types have “open” handles. They are used for
cutting to curved lines.
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The Bow or Frame Saw, f. 10, p. 9, is used for cutting quicker sweeps than
can be accomplished by the compass saw. It consists of a beechwood frame,
with a ribbon saw secured to two revolving handles passing through its
lower ends. A light stretcher across its middle keeps the arms of the frame
apart, and the saw-blade is sprung tight by twisting a short bar in the loop
of a cord wound round the upper end of the frame, the stretcher acting as a
fulcrum, and also preventing the winding bar flying back. The handles should
work rather stiffly in the arms. The better qualities are furnished with brass
bushes and set screws to prevent the accidental turning of the frame. The
blade is capable of complete revolution as the cut requires, but care must be
taken that the whole length of the blade is on one plane, ze., not twisted, other-
wise the saw will run from its course and be liable to snap. The saw-blades of
these vary in length from 6 to 24 in., and in width from } to } in. The larger
frames have wood sleeves, as in the sketch, for the lever to pass through.

The Keyhole Saw, f. 11, is the smallest saw in the joiner’s kit ; it is from
9 in. to 12 in. long, tapering in width from § in.to } in. It is fixed in the pad
or handle by two set screws in the brass ferrule, which is slotted to receive the
heel of the saw in such a manner that it will not pass down into the pad, but
when out of use, the blade may be slipped into the handle, point first, as indi-
cated by the dotted lines. This saw is used for cutting keyholes, and starting
interior cuts for the larger saws, after a hole has been bored for its insertion.

Interchangeable Saws. — These are saw-blades-of the “Keyhole” and
“Compass” types, fitted to a special handle in such a manner that, whilst held
as securely as in the ordinary fixed handle, they are instantly removable by the
turn of a lever. These are made and supplied by Messrs Spear & Jackson Ltd,,
Sheffield.

PLANES.

BENCH PLANES.—The Jack Plane, f. 1, p. 12, is the first plane used
in preparing stuff, its purpose being to remove irregularities left by the saw
and produce a fairly smooth surface. It is also used generally for reducing
scantlings quickly. It consists of a beechwood stock 17 in. long by 2§ by
3 in, with a 2}-in. cutting iron and similar back iron. The cutter is better
parallel or gauged, as once fitted, the wedge will then always sit properly, and
the size of the mouth remain the same throughout. This applies to all planes
whose cutters are fixed by wedges. A §-in. stud or button of boxwood inserted
in the nose of the plane will prevent it being disfigured by hammer marks (see
f. 1 & 2). The best plane stocks are cleft or split in the natural laminz of the
wood, which ensures their remaining “ true.” Common qualities are cut by the
saw nearly parallel to the beat of the fibres ; but if these are cut across, the plane
will “cast” and want continual reshooting. The stock should be so prepared
that the medullary rays of the wood are perpendicular to the sole.

Single Iron Jacks are used for rough “scurfing ” as a preliminary operation
on extremely rough or dirty surfaces.

The Trying Plane, f. 2, has a stock 23 in. long by 3 in. by 3 in, with a
2}-in. cutter. - It follows the jack plane in reducing the wood to a truly plane
surface, or in producing straight edges for joints, &c.
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VARIETIES OF SMOOTHING PLANES. 13

The Smoothing Plane, f. 3, is, as its name implies, used chiefly for
smoothing or finishing the surface after manipulation by other planes. The
standard size of stock is 8 in. by 3 in. by 24 in,, with 2}-in. double irons. In
consequence of the frequent use of this plane its mouth wears with comparative
rapidity, and to avoid the continual renewal of the mouthpiece, Iron Fronts
as shown at f. 3a are sometimes used ; these are attached to the stock by an iron
set screw passing through the nose of the plane, and are capable of easy
readjustment longitudinally as the cutter wears; but they are rather difficult
to refit accurately when the sole of the plane is shot. Apart from this, they are
an undoubted improvement.

METAL PLANES FOR HARDWOODS.—Smoothing Planes are shown in
f. 1 & 2, p. 14. The first is the American type of malleable cast-iron skeleton
plane with tote handle at rear, and hand knob at the fore end, with adjustable
mouthpiece, cam-setting lever, and screw adjustment for the cutter iron.

Jack and Trying planes are also made thus. The English type of smooth-
ing plane, with wrought-iron or cast gun-metal shell, and hardwood filling, is
shown in f. 2 ; this has a screw lever for adjusting and holding the cutter.

The various advantages and disadvantages of the three types may be
summarised as follows :—

The common Wooden Stock plane is comparatively low in price, and will
stand rough usage better than either of the others, being in fact practically inde-
structible. It works rapidly and easily, and can be adjusted by means of the
cover iron to suit hard or soft woods. On the other hand, it will not produce so
highly a finished surface as a metal plane; and it requires frequent shooting, and
remouthing occasionally, to keep it in good condition. The English form of
metal plane will produce work of the highest class. It is of great weight and
solidity, the latter quality having an important bearing on its results. It over-
comes the resistance of cross grain and knots easily by its great momentum, .
and “tearing out” is prevented by the extremely fine mouth (see p. 6).
Its disadvantages are, that it is fatiguing to work, the friction between metal
and wood is greater than between wood only, and in common with all metal
planes, in our moist atmosphere it is difficult to keep free from rust or
verdigris, as it is made of steel or brass; and lastly, its first cost is relatively
high.

The American type has for its chief recommendation cheapness and readi-
ness of adjustment. It is easy to work in consequence of its lightness, but this
quality also acts detrimentally in causing it to “chatter,” which prevents the
production of so high a finished surface as the English form is capable of.
However, its general results are higher than those of the common wood plane.
Many ingenious time-saving attachments make it a rapid worker, but it is very
fragile, and will seldom survive an accidental fall from the bench. One well-
known American maker has introduced a plane with a corrugated sole, with
the object of reducing the “bite” of the metal. The author has not personally
tried one, but the result should be good, because there is obviously less friction to
overcome.

The Compass Plane, f. 7 & 8, p. 12, is a smoothing plane with a convex
sole, used for cleaning up curved surfaces. It has a sliding boxwood nose-piece




14 *  METAL PLANES,

i
Fig I Fillister and. Rebale Plane
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shown hatched in the illustration, which may be moved downwards to make the
sole fit the work to be planed. Fig. 8, p. 14, is the American variety, which
has a malleable iron stock, carrying an adjustable cutter frame to which a spring
steel face is attached. It will work either concave or convex surfaces. It has
similar drawbacks to the smoothing plane mentioned previously.

The Spokeshave, f. 8 & 9, p. 17, is a variety of the compass plane, but
adapted to quicker curves than the latter will enter. Fig. 8 is the older wood
type of stock with double-tanged knife, now superseded by the iron stock
(f. 9), with plane iron cutter and cover iron, a form much easier to sharpen
than the other. They are made in several sizes with cutters from 14 in. to 4
in. wide.

Panel Planes are made both in wood and metal, as they are required for

* working soft or hard wood. The former is illustrated in f. 4, p. 12, and has a
removable wood slip on the right hand side (drawn in reverse), to enable the
plane to clean up sunk surfaces; length 14 in,, cutter 2} in.

Metal Panel.Planes, f. 11, p. 14, range in size from 9 in. with 2}-in. irons,
to 15 in. with 24-in. irons. Longer planes in this style up to 20} in. long with
23-in. cutters, are called JOINTERS.

The Badger Plane is similar in size and appearance to the wood panel
plane, but it has a skew mouth, and the cutter passes through the stock at an
angle with the side, as shown in the section (f. 5¢, p. 12), thus bringing the cutter
up to the extreme right hand edge of the sole (see f. 5), which enables the plane
to be used for finishing sinkings, rebates, &c. Note that it is not used for
making rebates, but for cleaning them off ; it is both too cumbersome and too
fine cutting for the first purpose, but it is a most useful tool for finishing rebates,
&c., after machining. All the above are DOUBLE IRON PLANES; 7e, the cutters
have a “back” or cover-iron to stiffen them, as shown in f. 2 and 54, p. 12. The
following are all Single Iron Planes.

REBATING PLANES.—The Wood Rebate Plane, f. 6, p. 12, as its name
suggests, is chiefly used for forming rebates or sinkings upon the edges of
material. It has a solid beech stock, 9 in. long, 3% in. high, and from § in.
to 2 in. wide ; it is made with both square and skew mouths, the latter works the
better.

A Double-iron Metal Rebate Plane is shown in f. 12, p. 14. These are
intended for cleaning up hardwood rebates quickly, the front iron cutting
coarse, the rear one fine ; either one can be used alone when required.

These are also to be had with single irons only. The irons are used face
down as in shoulder planes, for reason see page 7.

The Shoulder Plane, f. 3, is a special form of rebate plane in metal,
used principally for smoothing and correcting hardwood shoulders after the saw.
The casting is hollow and filled in with a hardwood core. The iron is set face
down and at a low angle. The wedge projects to form a rest for the hand, and
improved forms have a spur worked in the top core just over the mouth which
adds to the power of the grip. Square mouths are preferable in these planes, as
they are required to work both right and left hand. The sketch shows a
casting with gun-metal stock, having a steel face “sweated on”; these are the
best for keeping a true face.
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The Bullnose, f. 5, p. 14, is'another type of rebate plane in metal, its use
being to finish off rebates and other narrow surfaces close up to stops or
abutments. It is very essential in all planes that have their cutters face down-
wards that the face of the cutter be ground to a true plane, and not have to be
forced into that position by the wedge. All of these planes are comparatively
weak in the neck, and if wedged too tightly the sole will spring hollow and the
mouth choke.

The Sash Fillister, f. 3, p. 17, and the Side Fillister, f. 4, are both
varieties of rebate planes. They are used to form rebates or sinkings ; the first
on the off side, the second on the near side of the material, as may be more con-
venient. They are each provided with vertical and horizontal adjustments, the
first by means of rising and falling stops, the second by sliding fences. They
have also a tooth or cutting knife slightly in advance of the cutting iron, to sever
cross grain or to cut through knots.

A Combined Fillister and Rebate Plane of American make is shown in
f. 14, p. 14. This has an adjustable fence and two beds 4, 4, for the cutting iron,
which may be used on either the front when rebating, or the rear when
fillistering.

GROOVING PLANES.—The Trenching or Grooving Plane, f. 13, p. 12,
is used for sinking trenches or grooves across the grain, as will be seen by the
end view ; it has a rebated sole, the cutters being in the tongue portion, which is
usually made } in. deep, and varies in width from }in. to 1} in. It has a
screw-stop for adjusting the, depth of cut, and a double-toothed cutter for
separating the fibres in front of the iron.

The Plough, f. 1 & 2, p. 17, is an adjustable grooving plane of great utility.
It will sink a groove of any width between } in. and § in., to any depth required,
up to the depth of the guide iron of about 1} in., and at any distance from the
edge of the piece, within the length of the sliding stems. Some patterns have
the front end of the guide turned up with a skate end, as indicated at s by
dotted lines. These pass over mortises easily. There are nine irons to a set, as
shown in f. 1a. In adjusting these, care must be taken to set the V groove in
the iron accurately upon the fore end of the guide.

The Groove Router or Old Woman’s Tooth, f. 12, p. 12, is used for
increasing the depth and levelling the bottom of grooves formed by some other
tool. It consists of a hardwood block about 5 in. long, 3 in. deep, and 3} in.
wide (the grain running in the latter direction), with a wedge. Plough irons
are used for cutters. Fig. 13, p. 14, is an American variety in metal; it is
provided with two cutters only, } in. and } in. It is easier to adjust than the
English form.

The Quirk Router, f. 10, p. 17, is a tool for sinking narrow grooves in
curved surfaces, chiefy in connection with mouldings; it has three knives or
cutters of different thickness, as shown enlarged in f. 11 ; these are adjustable in
both directions, as is shown in the sketch.

Side Rebates, f. 11, p. 12, are not used, as their name would suggest, for
planing the sides of rebates, but for enlarging grooves. They are made in pairs
to work right and left hand. The American pattern in metal is shown in back
and front views in f. 10, p. 14. These have reversible nose-pieces which enable
them to be worked up to the end of a stopped groove.
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18 MOULDING PLANES.

Block or Thumb Planes.—These are small planes of wood or metal, chiefly
used for cleaning off small surfaces where the regular smoothing plane would be
too cumbrous. It has not been thought necessary to illustrate the wood
varieties, which are miniature Smooth and Rebate planes, but a circular variety
of the latter is shown on p. 360.

An American Metal Block Plane is shown in f. 4, p. 14. This has an
adjustable mouth which enables it to be used either for hard or soft wood, and a
screw adjustment for the cutter, which is fixed by a screw lever. These planes
are about 6 in. in length, with 13-in. cutters.

The Metal Thumb Plane, English type, is shown in f. 9; it is 5 in.
long, and 1 in, 1} in, and 1} in. wide; it has a long cutter, which answers for a
handle, and is secured with a gun-metal screw lever. It is, I believe, a speciality
of Mr George Buck, whose-address will be found in the advertisement pages of
this book.

The Mitre Block Plane, f. 14, p. 12, is a short wood plane, with a relatively
wide iron ; its chief use is planing mitres in the screw mitre shoot, illustrated on
p- 42. It is, I believe, procurable from Messrs Nurse & Co., tool makers, from
whom alone it can be obtained.

The Chariot Plane, f. 6, p. 14, is a small metal smoothing plane for hard
wood, 3} in. long, made in width from 1} in. to 1} in.

MOULDING PLANES.—Beads, f. 5 & 6, p. 17, are planes for producing a
half-round moulding on the salient edge of any piece of wood used chiefly in
framed openings to break the joint. They are made in sets of ten from } in. to
1 in. The skew-mouthed work best, and it is an advantage to have the smaller
sizes “slipped "—that is, with the fence piece screwed on—so that it may be
removed to permit the plane sticking a bead on the edge of a moulding or
other sunk surface. A Bead always has its quirk or sinking on the inner side.
A Double-quirk Bead has a sinking on each edge. The Cock-bead has no quirks,
and stands above the surrounding surfaces. The planes used
to stick these varieties are similar to the above.

Hollows and Rounds (see figure) are planes for produc-
ing various convex and concave surfaces in mouldings. They
are made in sets of nine and eighteen pairs of opposite but
10 10 similar curvature, both square and skew-mouthed. The latter
work the cleaner, but are more liable to choke than the former.

The Snipe Bill, f. 7, p. 17, and Side Snipe may be termed
complementary Hollows and Rounds. They are used to
Section of Pair of carry the curved surface below some projecting member

Hollow and which the ordinary plane cannot reach. The snipe bill cuts
Round Planes. on jts curved side, the side snipe on its straight side; the
one continuing the moulding, the other the quirk.

Sash Planes consist of Ovolo—Common, f. 1, p. 19; Do. Gothic, f. 2;
Do. Grecian, f. 3; Ogee, f. 4; Astragal and Hollow, f. 5. These are
all made to suit 1}-in, 1§-in, and 2-in. stuff. Their use is practically con-
fined to working mouldings on window sashes. Larger sizes of the ogee plane,
working mouldings 2 in. and 2} in. wide, are called Shop Front and Lamb'’s
Tongue Planes.
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Nosing and Scotia Planes are used for working half-round and cavetto
mouldings respectively. When both curves are united in the same stock it is
termed a STAIR TREAD MOULDER.

1. 2. 3 4. 5. 6.

1. Section of Common Ovolo Sash Plane. 2. Section of Gothic Ovolo Sash Plane.
3. Grecian Ovolo Sash Plane. 4. Ogee or Lamb’s Tongue Plane. 5. Astragal and
Hollow Plane. 6. Hook Joint Plane.

The Hook Joint Plane, f. 6,is a tool used for forming the joint of that
name upon the edges of casement sashes. The depth is adjustable by means of a
sliding slot screwed stop, but the distance the plane works “on ” cannot be varied.
Smaller varieties are used in air-tight case work.

The Chamfer Plane is used for producing a regular chamfer upon the
salient angle of a board, &c. There are several varieties of these
planes. One of the best is shown in the sketch, f. 9, p. 12, and
longitudinal section, f. 10; this has an adjustable stop, sliding in
the mouth of the plane, which regulates the width of the resulting
chamfer, which, however, is limited to an angle of 45 deg. with
the sides. It is procurable from Messrs Nurse & Co., tool
makers. The author has utilised the common rebate plane for the
purpose of chamfering, by gluing slips of hardwood to the sole
of the plane, as shown in f. 7. These can be arranged to produce
any width and any angle chamfer.

The Scraper Plane, f. 7, p. 14, is a tool very useful for giving
a high finish to hard woods, an ordinary steel scraper taking the
place of the plane iron, which can be adjusted to any degree of fineness, by
means of the set screw shown in the sketch. The pitch of the scraper can
also be altered to suit the texture of the wood scraped. This tool may also be
used as a Zoothing plane, by substituting a toothing iron for the scraper.

CHISELS.

The Paring Chisel, f. 1, p. 20, is the typical tool of the chisel class. It
is used for shaping and preparing the relatively long plane surfaces, more
particularly in the direction of the grain of the wood, as it is invariably manipu-
lated by steady and sustained pressure; as distinguished from the intermittent
force used with other chisels, its handle is shaped to enable the hand to exercise
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great control over its movements. The better forms have bevelled edges as
shown, which reduces the friction when propelling the tool in a groove or trench.
They are made from } in. to 2 in. in width, advancing by } in. to 1 in., thereafter
by } in.; length from g in. to 21 in. Sizes below } in., only bevelled to order.

The Firmer Chisel, f. 2, p. 20, is, as its name implies, a chisel of firmer or
stiffer substance than the paring chisel. It is a general utility tool, being used
indifferently for short paring work, or for light mortising, and it is handled in
a manner to be suitable either for steady pressure, or for the percussions of the
mallet. It may be had with several forms of handles, but the round-swell shape
shown is the best. These chisels are made in the same widths as the paring,
length from 4 in. to 8 in. Fig. 3 is a socket firmer, for heavy work ; the handle
fits inside the steel socket instead of being secured by an iron tang driven into
the handle as in other forms.

The Pocket Chisel, f. 4, is a wide, short, and very thin chisel made entirely
of steel, used for cutting the ends of pocket pieces in pulley stiles of common
sash frames. They advance in width by } in. from 1} in. to 2} in.

The Mortise Chisel, f. 5, is made abnormally thick to prevent bending
when levering the core out of mortises. As its name implies, it is solely used
for producing mortises. Widths from } in. to § in., advancing by } in.

The Sash Chisel, f. 6, is a lighter form of the same with a nearly parallel
stem, used chiefly for the narrow mortises required in sash bars.

The Swan’s Neck, or lock-mortise chisel, f. 7, is used for cutting across
the grain at the bottom of a deep mortise. It is only made in three sizes, viz.,
# in, {5 in,,and § in, and is but little used now, such mortise being now made by
means of twist bits. See p. 25.

The Drawer Lock Chisel, { 8, is made entirely of steel. Its purpose
is to cut mortises in confined spaces such as drawer openings. It has a cutting
edge at each end, the edges lying in transverse directions.

The Draw Knife, f. 9, is a double-handed paring chisel of considerable
width. They vary in width (or length) from 4 in. to 12 in. This tool was
formerly much used for the rapid reduction of stuff to gauge, a labour that is
now generally performed by sawing or planing machines.

Gouges.—These may be described as curved-faced chisels. They are used
and made in similar sizes to firmer and paring chisels, the resulting face of
the cut being circular instead of flat. Fig. 10 shows a firmer gouge, and f. 11
a paring or scribing gouge, so-called because it is used to scribe the moulded
shoulder of framing, &. When a gouge of either type, is curved in its length
with a short bend near the cutting end, as f. 12, it is termed a Bent Gouge, and
if curved throughout its length, as f. 13, a Curved Gouge. These are chiefly
used by joiners in cutting the moulded surfaces of shaped work, such as handrail
wreaths and the like.

The Plugging Chisel, f. 14, is a bar of low-tempered steel forged into an
octagon-shaped handle at one end, and drawn out to a flat obtuse-angled point
at the other. This part should be parallel on the front edge and not more
than g in. thick, and be slightly thinner at the back. It should also be wider
at the point than at the hilt. It is used for cutting mortises in the joints of
brickwork to receive wood plugs.
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MARKING OR DIMENSIONING TOOLS.

GAUGES are tools for producing lines upon the surface of wood, parallel
with the edge they are used upon. There are various forms and sizes, according
to the kind of work they are required for.

The Mortise Gauge, f. 12, p. 17, has a stem about 6 in. long, having two
steel points, one fixed near the end, and the other attached to a brass slider,
adjustable by means of a screw in the end of the stem. This enables two lines
to be marked at any distance apart within the range of the slider. The stock
or fence slides stiffly upon the stem, and is fixed by a flush set screw, the fence
determining the distance of the lines from the edge of the material. The tool is
chiefly used for setting out mortises and tenons. Some gauges have Zwo movable
teeth, and one fixed. These are used for gauging meeting rails of sashes.

Marking or Single Tooth Gauges are shown in f. 13 & 14, and a Panel
Gauge in f. 15 & 16. The latter is used for gauging panels and other wide
stuff, the fence being much larger than in the common gauge. It is also

1. Grasshopper Gauge. 2. Compasses. . 3. Dividers.’

rebated on the lower edge to prevent it slipping under the pressure necessary
to keep it down upon its work. The gauge point should have a hardwood slip
(box for preference) under it, as shown in the drawing, to prevent the stem
rubbing upon the surface of the work.

The Circular Gauge, f. 17 & 18, differs only from the straight marking
gauge in having the fence shaped convex on one side, and concave on the other,
to enable parallel lines to be drawn to curved surfaces, as indicated by the
dotted lines.

The Cutting Gauge, f. 19, has a small adjustable knife in the place of
the steel marking point of the other gauges. It is used for cutting off parallel
strips of veneers and other thin stuff. The cutter, shown enlarged at a, is
sharpened to a lancet point; the basil should be towards the stock.

The Grasshopper or Handrail Gauge, f. 1 above, is chiefly used for
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gauging lines upon work of double curvature, such as handrail wreaths. It has
a long fence to enable it to rise over the crown of the curve, and the stem is
bored and slotted to receive at one end a pencil, and at the other a steel point.
These are adjustable in height or distance from the stem, and the stem is
adjustable on the fence, so that markings can be made upon any shaped surface.

The Thumb or Pencil Gauge is illustrated and described on p. 75.

The Compasses, f. 2, p. 22, are used chiefly for gauging parallel lines to
irregular surfaces, such as the scribing of skirtings to floors, &c. They are also
used for the same purpose as the drawing instruments of like name, describing
circles, and setting off distances with more accuracy than can be obtained by
simple measurements with the rule. There are two forms—the “common,” and
the “wing,” which has a quadrant arm and set screw. The latter only is illus-
trated, the first is a most untrustworthy tool. Sizes from 5 in. to 8 in. long.

The Spring Dividers, f. 3, are a lighter tool of the same description as
the last, but more suitable for the bench. They are used for scribing the
shoulders of mouldings, taking accurate dimensions, &c. The curved head is
a highly tempered spring, tending to keep the legs open. They are closed by
twisting the wing nut on the screw bar near the middle.

J
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1. Beam Compasses. 2. Trammel Frame.

The Beam Compasses, f. 1, are a pair of steel pointers fixed into brass
bushes or boxes, which have slots in them through which a slender bar of hard-
wood is passed. The boxes have milled-edged set screws on the head, by means
of which they can be secured at any part of the bar. They are used thus, as
dividers, for spacing off distances too long for the spring dividers. One of the
boxes has also a pencil socket at the side, and by means of this, circles can be
described with the other pointer as a centre, of any radius within the length of
the rod. Sometimes three legs are used on the bar in connection with the
Trammel, f. 2, by means of which elliptic curves can be drawn.

The Trammel, f. 2, is a light-braced frame with two arms at right angles
to each other, containing shallow grooves in which two of the pointers move,
whilst the third describes the curve. The points are usually driven into a soft
slip of wood, easily fitting the grooves, but even with this assistance it is difficult
to draw the line evenly, and it may be better accomplished by aid of the square
shown at p. 8o.
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The Callipers, f. 2 below, are used for ascertaining the dimensions of curved
solids that cannot easily be measured with the rule.

The Marking Knife and Point, f. 1, is used for setting out dimensions

when greater accuracy is desirable than can be obtained with the lead pencil,

also for “cutting in,” or “striking”

o i @ shoulders. The severance of the

fibres of the wood by the knife

1. Marking Knife. gives a cleaner shoulder than can

be obtained from the saw alone.

Care should be taken when sharpening to treat it like a chisel with a basil on one
side only, and that the right hand side, when using.

BORING TOOLS.

The Bradawl, f. 3, is the simplest of these, consisting of a steel bar
tanged at one end to fix in the handle, and ground to a double-wedge edge at
the other. It should taper slightly from the cutting edge to the haft; if the
taper is reversed it will split the wood in boring. It can be driven either by the
hammer, or by hand pressure accompanied by a twisting motion.

©

2. Callipers. 3. Bradawl. 4. Shell Gimlet. . 5. Twist Gimlet. .

GIMLETS are small boring tools driven by a revolving hand pressure. The
Shell Gimlet, f. 4, has a stem ground out in part of its length to form two
cutting edges at the sides, and the point is threaded to assist the tool into the
wood ; this is the most serviceable form, for notwithstanding that the Twist
Gimlet, f. 5, bores quicker, it more readily splits the wood, as it is almost
invariably tapered from the handle to the point, whilst the shell is tapered in
the reverse direction.

Brace and Bits.—The Brace, f. 1 & 2, p. 26, is merely the handle or stock for
various “bits ” or cutters, &c., which are placed in it, and revolved continuously,
and with high speed; at the same time great pressure can be brought on them
by resting the head of the brace against the breast. Fig. 1 shows the English
type, a wood stock strengthened with brass plates. Fig. 2 shows the American
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type, with steel stock, wood head-piece, revolving on ball bearings, as shown
in the section, and having a ratchet arrangement to change the continuous
to an intermittent motion—useful at times when boring in confined positions.
Figs. 1 & 2 are twist gimlet bits, f. 1 being most suitable for boring in the
direction of the grain, and
f. 2 for boring across it
These are made in sets from Mm
} in. to 1} in. diameter, and .
of various i‘lengths, from the I Twist Bit
4-in. dowel bit to the 21-in.
The Centre Bit, f. 3, is ‘
used for boring across grain ; 2. Twist Bit.
sizes from } in. to 2 in.
The Nose Bit, f. 4, for boring across or along the grain.
The Spoon or Shell Bit, f. 5, for boring across grain only ; is made for
producing holes from } in. diameter up to } in.

= @ ] —p

3. Centre Bit. 8. Wood Countersink.

@——Aﬁ-t—f’ap ml —

4. Nose Bit. 9. Brass Rimer.
= 1 ) = )=
5. Spoon Bit. 10. Wood Rimer.
] =\ — —
6. Iron Countersink. 11. Steel Rimer.
7. Brass Countersink. 12. Screw-driver Bit.

The Countersinks, f. 6, 7, & 8, are for dishing holes in iron, brass, and
wood respectively, and are made from £ in. to § in. diameter.

The Rimers, f. 9, 10, & 11, are for enlarging holes in similar substances.

The Screw-driver Bit, f. 12, is a common form, but Messrs Melhuish supply
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hand-forged bar steel screw-driver bits, 5 in. to 8 in. long, for use in the brace.
These are much stronger than the common bits usually supplied with the stock.
There are sundry other appliances used in connection with the brace, such
as drills for boring holes in metal, collars, or gauges for the bits (see p. 25),
lengthening bars, and expansion bits, but these are not generally required.

1. English Brace.

2. American Brace.

The Dowel Plate, f. 3, is a tempered steel plate with several holes
drilled square through it the exact size of corresponding twist bits, its object
being to produce dowels of true cylindric shape. The plate is preferably

3. Dowel Plate.

mounted in a block of hardwood
about 3 in. thick, with holes
bored through it slightly larger
than those in the plate. These
guide the pin through upright.
A slight burr or lip should be
made on one side of each hole
in the plate to cut an air groove

in the dowels, which would otherwise burst their sockets when driven. The
pins should be cleft, not sawn, and roughly shaped with the chisel before

driving through the plate.

MISCELLANEOUS AND TESTING TOOLS.

Screw-drivers, f. 1, 2, & 3, p. 27, are of various shapes and sizes, according
to the work they are required to do. Fig. 1 shows a stumpy blade with a wide
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handle, the whole measuring about § in.; this is used for turning plane iron
screws. Fig. 2 is an oval-handled spindle shank screw-driver for bench and
other light work. These are called Cabinet screw-drivers by the tool dealers,
and are made with blades from 3 in. to 12 in. long.

1. Bench Screw-driver.

3. London Screw-driver.

Fig. 3, the flat-handle or “London” screw-driver, is a tool suited for
heavier work. The larger sizes have a hole drilled through the blade for
the insertion of a steel bar to increase the leverage. They are made in
length of blade from 4 in. to 22 in. A screw-driver should have a
long drawn-out “point.” A short bevel will cause the tool to slip out of
the cut of a screw.

4- Trying Square. 5. Mitre Square. 6. Set or Corner Square.

The Joiner’s Square, f. 4, is a tool used in the production of right
angles, either in the drawing of lines or in the planing up of stuff; in the latter
operation the smaller size squares are used, viz., 3, 4, or 6 in. These are termed
“Trying Squares”; the larger ones with g, 12, or 18 in. blades are simply
“Squares.” As the ultimate accuracy of the “setting out” of framing depends
greatly on the truthfulness of the squared edges, care should be taken to select
a square that is true, z.e., whose blade is exactly at go deg. with its stock. The
method of ascertaining this is to rest the stock against the straight edge of a
piece of stuff, and make a fine mark at each end of the edge of the blade; then
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reverse the stock, and if the edge of the blade again coincides with the line,
the square is true, if not, half the difference will be the amount of the error.
Note—Both edges should be tried.

The Mitre Square, f. 5, p. 27, has its blade set at an angle of 45 deg.
with the edge of the stock. It is used similarly to the try square, but for
producing lines and edges at angles of 45 deg.

The Set Square, f. 6, has two of its edges at right angles with each
other, and is used for ascertaining the “squareness” of internal angles, and
in fitting work together. It should be made of a piece of dry mahogany
or beech about } in. thick, 14 in. high, and 8 in. wide, the grain running
lengthwise, and the bottom edge tongued with an ebony slip.

The ordinary Steel Square, consisting of an L-shaped piece of sheet steel,
with the edges of its blades divided into inches and parts, is a carpenter’s tool,
but the Universal Steel Square shown in f. 1-4, p. 80, has various attachments
and devices that make it equally useful to joiners in stair work and fixing. By

its aid, bevels and lengths can be readily obtained for
hip and other rafters in lanterns, roofs, and spires. The
correct shoulders for diminished stiles and rails, pitch
boards for stairs, angles for all the polygons and circles,
and ellipses can be described with it; it can also be
used to plumb and level, gauge single and double lines,
gives at a glance the superficial area and cubic contents
of any board or balk timber.
The Sliding Bevel (see fig.) is a tool which takes
the place of the Square when any other angle than
a right angle is to be obtained, the blade being ad-
justable at pleasure. They are made in four sizes
from 6 in. to 12 in. They should be tested occasionally
to see that the edges of the stock are straight through-
out, and also parallel.
OILSTONES should be selected with great care,
Bevel. because if they are unsatisfactory no good results
can be obtained even from the best tools. They
should be not less than 8 in. long, and from 1} in. to 1} in. wide, not more,
as wider ones wear hollow quickly, and require frequent rubbing down. No
especial variety can be termed the “best,” because good and bad samples will
be met with in all. Perhaps the safest for an inexperienced buyer to purchase
is an Arkansas.

The Washita is also a good stone, and is cheaper. Turkey is invalu-
able when a good one is found, but the percentage of satisfactory ones
is low.

Charnley Forest is a slate, and is very slow cutting, but puts a very
keen edge on. It is useful as a finishing stone.

Canada is a manufactured “stone.” It cuts quickly, producing a rather
coarse edge, and wears away rapidly. The stone should be inserted in a
wooden case, with strips of glass-paper glued to the bottom to prevent the case
slipping during use.
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Neat’s foot or “sweet” oil is the best to use, mixed with about one-tenth
the volume of paraffin oil, which keeps the stone clean and prevents the oil
drying and clogging the pores. To keep the stone flat it should be rubbed down
occasionally on a sheet of emery cloth glued to a piece of flat board ; or a more
permanent “rubber” may be formed with a piece of plate glass, using
powder emery and water as an abrading material. The “cut” of a stone
may be roughly tested by rubbing the edge of the thumb-nail on it. If it
grips the nail and rubs it down quickly, the stone may
be assifmed to be a fast cutter. All four sides should
be tested, as one edge will be found that will cut better
than either of the others. .

The Spirit Level, f. 1 & 2, is an instrument in 1. Spirit Tube.
constant use in fixing operations. It consists of a small
hermetically sealed glass tube nearly filled with spirits of wine, firmly cemented
into a hardwood stock. The axial line of the tube is exactly parallel with the
under surface of the stock. The tube is sunk flush and protected by a metal
plate having a longitudinal opening crossed by a thin bar in the centre.
The tube is very slightly curved in length, the convex side being placed
uppermost to assist the motion of the bubble of air confined within. When it is
desired to use the instrument to test a piece of work, the bottom of the stock

2. Spirit Level.

is laid either on the upper surface of the work or upon a parallel straight-edge
resting upon it, and when it is dead level the air bubble will lie centrally under
the bridge ; if out of level the bubble will run to the highest end. The tube
being very fragile, it is advisable to have a cardboard case into which the stock
can be slipped when not in use.

The Cork Rubber is a block of cork about 4 in. by 3 in. by 2 in., rounded
at the back and made quite flat on the face. It is used for applying sheets of
glass-paper to work for the purpose of removing plane marks. Note.—The
paper should not be doubled, but be cut to size of block with a margin just
sufficient to enable it to be gripped tightly round the rubber, otherwise it will
bulge and produce hollow rather than plane surfaces.

The Wire Rubber is formed of a short piece of coarse wire “carding”
cloth fixed to a block of wood of convenient size to handle, and used for scrub-
bing dirty or gritty wood before planing it.

Punches are short lengths of steel rod tapered off to a blunt point. They
are used for driving the heads of brads or nails below the surface, so that the
hole made by the nail may be filled in with putty or composition. The point
of the punch used should always be smaller than the head of the nail, so
that the hole may not be unnecessarily enlarged, and squared points are better
than round ones.
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The Handrail Punch, f. 1, is a special form of punch used for turning
the slotted nut of a handrail bolt (see f. 3, p. 72). One end is curved sharply and
the end ground off to a blunt chisel edge.

The Centre Punch has its end turned to an obtuse conical point, and is
used for making a slight depression in metal from which to start a drill.

@ -ﬁ Q 9

1. Handrail Punch. 2. Tower Pincers.

The Pincers, f. 2, are known as “Tower”; another variety with more
angular jaws is termed *“ Lancashire.”

The Mallet is a percussion tool used for driving wood chisels, also light
pieces of framing together. It consists of a rectangular head of beechwood from
5 in. to 8 in. long and from 3 in. to 5 in. thick, with a rectangular mortise
slightly tapering in depth through which the handle passes. The handle should
be of ash or other pliable wood, and comparatively slender. The shop-made
article is usually too stiff in the
handle, which does not “give” under
the blows, and consequently trans-
= o ) mits unpleasant shocks to the arm

e === of the user; it should be made

as indicated by the dotted lines
in f. 3.
3. Mallet. Hammers.—Fig. 4 below is the
usual form of bench hammer, known
alternatively as “London” or “Exeter” patterns. These have mild cast-steel
heads with tempered-steel faces. They are made in twelve sizes, Nos. 4 to 6
being the most suitable for the bench. The “ Warrington” Hammer, f. 1, p. 31,
has a solid cast-steel head. The
American or Claw Hammer, f.
2, is most useful for fixing
purposes. The Framing Ham-
mer, f. 3, is a short-handled C
hammer with a heavy wide-
faced head, and is used in place
of a mallet for driving up heavy 4. Exeter Hammer.
framing.

Winding Sticks, f. 4 & 5, are made of two thoroughly dry and straight-
grained pieces of hardwood, such as Spanish mahogany, rosewood, or black
walnut, inlaid with sighting pieces of bone or white holly. They are generally
made by the joiner himself, as they are not stocked at the tool shops. Full
particulars of their use, &c., are given on p. 5I.

Care of Tools.—Tools should not be bundled carelessly into a basket.
Such method or want of method will soon destroy the appearance and deteriorate
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the work of the best of tools. Chisels, gouges, and other similar cutting tools
should be kept sharp, and placed in racks with edges downwards or in trays in
the bench drawer. Planes when out of use for more than a few hours should
have the wedges released, as the continued tension is injurious to the plane.
When temporarily out of use,

bench planes should have - ‘

their fronts resting on a thin

slip of wood screwed on the

bench top to keep the cutters

free from damage. On no C__ ,
account should planes be laid

upon their sides on the bench,
as apart from the danger of

running. the hands against 1. Warrington Hammer.
the cutters, if the soles are )

exposed for any length of

time to the action of the

sun, they will cast, and if at (:

all unseasoned, split. Bench

planes, when new, should -

have the aperture of the .

mouth stopped with putty, 2. American Claw Hammer.

then the mouth filled up with

clear raw linseed oil, which

in about twenty-four hours

will have soaked into the

wood, filling up the pores,

and thereafter preventing the

absorption of moisture.

Planes should not be French 3. Framing Hammer.

polished, as this surface

scratches easily, and also makes the plane difficult to hold. An occasional
rub with an oily rag dipped in finely powdered bath-brick will both clean the
tool and produce a mellow polish that will not scratch. Beads, moulding,
planes, &c., should not be struck on their heels with the hammer, either to

SIGNTING _ STICK

4, 5. Winding Sticks.

adjust or release the cutter. The former purpose may be accomplished, if
the wedge is not tightly driven, by gripping the plane by the wedge and
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tang of the cutter, and striking the heel of the plane squarely on the bench
top; but if the wedge is at all tight, the plane should be held at the end
of the bench with the left hand, the tang of the iron resting fairly on the bench
top. Then strike the shoulder of the wedge with the hammer, when it will be
at once released. Metal tools should be rubbed with “sweet ” oil, sperm or other
non-drying oil—not linseed, which should be used only on wood tools. For
metal tools that are only used occasionally, vaseline is a good preservative, but
the best preservative from rust is a highly polished surface. It is the minute
scratches and grinding marks that afford a hold for the moisture to set up
voxidation. 7o Remove Rust from tools, scrape as much as possible off with a
dull knife or back edge of a chisel. Then rub with a rag dipped in paraffin oil
and fine emery powder; clean off, and rub with sweet oil. But an ounce of
prevention, is worth a pound of cure; do not neglect your tools then they will
not get rusty. Emery powder will clean an oilstone that has become clogged
with oil, and also improve its “bite.”

A New Saw Set.—The accompanymg illustration shows a simple and
effective little apparatus for setting saws. It consists of a cast-iron rest or holder,
having guides or fences for the saw teeth to rest against, and a channel below, in
which an appropriate steel anvil or setting block is wedged as shown. Two
special hammers with four different faces for various sizes of tooth are supplied
with the sets. The chief merit of the apparatus being that several blows may be
given each tooth, which is thus “set” gradually without danger of breaking-off.
The tool is made by Messrs Spear & Jackson Ltd., Sheffield.

[ ‘H
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THE AETNA SAw SET.



CHAPTER III.
WORKSHOP APPLIANCES, &c.

Joiners’ Benches—Merits of Single and Double compared—Standard Sizes and Construc-
tion—Gluing-up Benches—Grip Screws—Stops—Cramps, Patent, Wood, Sash,
Scotch, and German—Wood and Iron Cleats—Panel, Shooting, and Sticking
Boards—Mitre Blocks, Boxes, and Shoots—Construction of Screw Mitre Shoot—
Thumb Clips and Cramps—Glue, Hints on Making—Glue-heating Appliances for
Large and Small Workshops—Methods of Preparing Glue for various Woods—
Waterproof Glue—To render Glue Joints invisible—The Workshop— Situation,
Lighting, Ventilation—Loopholes and Delivery Wells—Stairs—Lighting and Venti-
lation—Bench Space—Storage—Effect of Machinery in Shop—Grindstones—Pre-
serving Work.

It is proposed in this chapter to describe sundry appliances and accessories to
the modern workshop that are of general utility, reserving until the occasion
arise the description of special apparatus. Of all appliances a bench is the most
indispensable, and therefore it will be meet to commence with that.

THE JOINER'S BENCH is made in two forms, SINGLE and DOUBLE. The
former is suitable when the workshop is lighted only at one side, the latter when
lighted at both sides. Each form has something to be said in its favour, but as
the great majority of benches are now made single, it would seem that this
form best meets general requirements. Their respective properties may be
summarised as follows :—

The Single Bench will accommodate one man only, but he can move all
round his work without obstructing his neighbours. It is light to handle, econo-
mical to construct, and, most important in large shops, more of these benches
.can be placed on a given area of floor space, with a consequent reduction of the
loss due to “idle benches,” than when double benches are used, as less “ walk ” is
required between the benches. When packed away, the single bench occupies
less storage room, and is easy of transport. Lastly, it is undoubtedly favoured
by the competent workman, who will always prefer to work single-handed.

Double Benches will accommodate more men on a given floor space than
the single. They are useful where large pieces of framing have to be prepared,
.and they are perhaps more suitable for small than large workshops, but they are
heavy and cumbersome to handle and expensive to make. Detai/s—The usual
sizes are, SINGLE, 10 to 12 ft. long, 27 in. wide ; DOUBLE, 12 to 14 ft. long, 36 in.
wide, common height 28 in. A SINGLE bench is shown in f. 1, p. 35. The top
is usually made of three g-in. yellow deal boards, the front one 1} in. thick, the
two back ones 1 in. thick, with the joints ploughed, tongued, and glued, and

(o}
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cleaned off flush on the top side. The legs of 3 by 4 in. deal are framed together,
with mortise and tenon joints, glued and wedged. These legs are made flush
with the sides, and set on the rake, the better to withstand the thrust of the
planing. The sides are formed of two 9 by 1 in. boards fixed to the legs with
screws, and having bevelled notched shoulders. 2 by 3 in. bearers, notched out
to fit the under side of the top, connect the sides between the legs. The bottom
cross-bearers should be about g in. above the floor, and it is advisable to cover
these with a “ bottom board,” as shown, for the workman to keep his tools upon.

1. “ Instantaneous” Bench Screw.

This provision also enables the dust and shavings to be swept from under the
benches, which should be done every evening to lessen the risk of fire.

The Top should be fixed by screws in pelleted holes, and when first fixed,
be allowed to overhang } in. on each side to provide for subsequent shrinkage.
If the old-fashioned wood screw and chock is used, the screw should not be less
than 2} in. diameter, cut in dry beech, and be perfectly straight. The lug or
slider should be at the same level as the screw, and about 12 in. behind it. It is
a mistake to have them very far apart. The lug should be double tenoned to the

chock and quite square with it in both directions,
be made parallel and fitted easily into a case fixed to
the front end of the bench, as shown in f. 2, next page,
which is a section through the case. A § by 2 in.

- mortise should be made in the top of the chock
over the screw neck, and a hardwood key driven
down until it enters the chase on the neck of the
screw. This is to prevent the screw leaving the chock .
when it is unwound. All the working parts should be
blackleaded. The modern “instantaneous grip” iron

2. Bench Stop. bench screw (see f. 1 above) is a great improvement

. on the old wood form, and will save its cost in a few
months in economy of time. When fitting these to new benches, the upper
edge of the inside cheek should be kept } in. below the surface of the bench top.

The Bench Stop.—Few of the various iron stops on the market meet all
the requirements in a builder's workshop. Some are too light for the rough
usage they will be subjected to, others have insufficient range of movement, and
others get choked readily and will not act until cleared, but one recently intro-
duced is free from many of the faults of its predecessors. It is made in mal-
leable or wrought steel, and is on the instantaneous principle. The fixing screw
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36 BENCH STOPS AND CRAMPS.

only requires a half-turn to release or fix the stop, when it can instantly be
moved to any height by hand. It is reversible, the head-plate having two sets
of teeth, fine and coarse. It sinks flush with the top when required, and the
tray beneath prevents chips, &c., entering the socket. It is shown reversed in
the sketch, f. 2, p. 34; the screw end should be towards the tail of the bench.
This stop is procurable from several of the dealers whose addresses will be found
in the advertisement pages. Wood stops, however, are much preferred by many
workmen, and -one of the best of these is shown in f. 3, p. 35. It consists
of two pieces of hardwood 2 by % in. and 12 in. long, prepared as a pair of
folding wedges. At the upper end of the front one three wrought-iron nails

oo.ooQkor
3 .

1. Bench Cramp.

are driven, and the projecting ends filed off to a chisel edge. A small screw is
turned in the back piece to prevent it falling out when the front one is slackened.
The front of the stop should slide up and down against the leg of the bench.
All benches should be provided with a good sized lock-up drawer for the work-
man’s tools, otherwise he can scarcely be expected to bring his more expensive
tools to lie about unprotected. He will rather make shift with as few as possible,
to his employer’s detriment.

The Bench Hook or Jack, shown on the bench in f. 1, last page, is used
as a rest or stop for the material when cutting, or shooting shoulders, &c. It is
usually cut out of a piece of deal about 14 in. long by 3 by 1} in,, but is some-
times made much wider, being then framed up. 4

° o ) ° ﬂ
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2. Framing Cramp.

.

Cramps are of several kinds. The Bench or Sash cramp, f. 1, is the
most generally useful for light work. The bar is rolled steel of T section, and
the shoes of malleable iron. The screw is a square-threaded, quick-action one
of a length sufficient to cover two holes. For sash work, bench shoes are
supplied to enable the cramp to be used with the jaws upwards. These cramps
are made from 3 to 6 ft. long with 3 to 5 ft. lengthening pieces. For heavier
work, the Scotch or Framing Cramp, f. 2, is more suitable. It will stand a
greater strain, and the jaws have a deeper reach than those of the sash cramp,
enabling it to be used on thicker stuff. These cramps are made of wrought iron
throughout, and corresponding lengthening pieces can be obtained up to 7 ft.
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long. For any greater length than this, wood tail-pieces are advised, as being
less cumbersome. These can be made from a piece of quartering slotted for
about 2 ft. to receive the cramp end, to which it should be bolted. A cleat
spiked on the other end will act as a shoe.

German or Wood Screw Cramps are of little use, as nearly all the power
applied to them is absorbed by the friction of the screw. Wood Sash cramps
are preferred by many joiners for rapidity of wedging up, and, where a number
of sashes about the same size, and especially if large, have to be glued up, they
undoubtedly possess some advantages over iron cramps. They form a firm and
solid bed, will remain “out of wind,” they pinch up both shoulders equally, afford
great facility for squaring, and the wedges are tightened and released much
quicker than a screw can be wound. A small pair is shown in position on the
bench in f. 1, p. 35, and f. 4 & 5 are side and top views drawn to larger scale.
They are usually made from 4 to 8 ft. long, of 3 by 3 in. quartering; or, if the
head is cut in the solid, of 3 by 5in. A tapered mortise is made right through
the head and bed piece to receive a long wedge, which should be of oak, about
1} in. thick. The outside edge of this should be square with the bed, and project
beyond the head, as shown in f. 4. The shoe is formed with a lug on its
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1. Iron Cleat. 2. Double Cleats.

front end to drop into the shallow mortises in the bed, and is fixed with a wood
screw. The method of using them will be clear from f. 1, p. 35.

Wood Cleats for jointing purposes are now almost superseded by the Iron
Cleat, f. 1. These are very cheaply made, easily adjusted to any width,
are rigid, and practically indestructible. They consist of a § or  in. square iron
bar from 20 to 38 in. long, with one end turned up at right angles, and have a
sliding shoe and key wedge. When the shoe has been put on the bar, the end
of the latter should be “set” up to prevent it coming off again. These cleats
are very handy for many purposes in a joiner’s shop, taking the place of cramps
for many light jobs. They are used with a pair of wooden folding wedges.
When they are made, they should be scaled, made black hot in the forge, and
brushed over with boiled oil. This will prevent them rusting.

Of the wood cleats, the Double Cleat, f. 2, is probably the handiest for
wide joints, as when closed on each side of the board it will prevent buckling ;
also, when many have to be used, they are much lighter to handle than iron
cleats or cramps. They are made of two lengths of 1-in. stuff, 4} in. wide, with
a series of I-in. holes bored through them. Two plugs are provided about 6 in.
long. One board is passed behind the joint, the plugs placed in the nearest
holes, the other board slipped on close up to the work, and the joint tightened
by driving wedges under the top plug.
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Box Cleats, f. 1 below, are useful for wedging up a number of thin
joints, which can be placed in the cleat side by side. They are also suitable
for very thick jointing, as shown in the illustration, also for fixing down
veneers, When prepared for purely temporary use, housing and nailing the

top and bottom into the sides will be found

] sufficient; but for more permanent use the

{ joints should be bound round with hoop iron as
> shown in the upper part of the figure.

The Gluing-up Bench, next page, will
be found of considerable service in large estab-
lishments where many doors or large pieces
of framing requiring transverse cramping are
handled frequently, as its use dispenses with
the clearing of the ordinary benches, the sub-

/ sequent cleansing, and general interruption

— — caused by gluing-up operations in narrow

1. A Box Cleat. bench walks. It consists of a skeleton frame

and top, firmly mortised and tenoned together

with a central cramping rail, notched in flush with the cross rails, and provided

with fixed and sliding shoes. A square-thread iron bench screw works in a

pair of threaded plates fixed on each side of a stout head chock, for the

purpose of cramping up muntings. The stiles are cramped in the usual way

with iron cramps laid across the top of the frames. The two projecting cross

rails are removable, and longer or shorter ones may be substituted as required,

their purpose being, to hold up the stiles when knocked clear of the tenons for
gluing.

Panel Boards are used for planing up panels and other thin stuff requir-
ing a cleaner and truer surface than is provided by the ordinary bench top.
They are commonly made of a short length of 1} by 9 in. deal, with two or
three screws at one end to act as stops; but as there is nothing to prevent such
boards casting, they soon become useless for their purpose, and require frequent
trueing up. A superior form of board is shown in f. 2, which will not cast,
and is very convenient for holding the work. A frame is formed of two rails and
two stiles, 3 in. wide and 1} in. thick, mortised and tenoned together, and filled in
with a panel of narrow battens 1} in.
thick. These are fitted stifly into a [2:
3-in. groove, and have a little play be-
tween each other. Into the interstices A |® o
thus formed a slip of wood may be
inserted from which the tail of the panel LY
may be wedged. The top side is cleaned
off flush, and the }-in. sinking of the
panel on the back will let the board
lie solid on the bench. Three square
wooden stops that may be knocked up or down as required, are an improvement
on the screws, which are liable to chip pieces out of the stuff planed.

The Shooting Board, f. 1, p. 40, is used in conjunction with the trying plane

B VST

WSS S

2. A Framed Panel Board.
A. Plan. B. Section.
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for the purpose of “shooting” or straightening the edges of boards that are
too thin to conveniently balance the plane on, when fixed upright in the bench
screw. They are made in various lengths from 3 to 6 feet. The plane bed 4,
1} in. thick and 3 in. wide, is tongued into the top board B, which is 1% in. thick

1. A Shooting Board. 2. A Sticking Board.

and 7 in. wide. These are glued together, and stiffened with hardwood dovetail
keys at the back. The rebate formed by the bed-piece should not exceed % in.
deep to get the full use of the plane.

The Sticking Board, f. 2, will be found of service in hand shops for the
purpose of rebating and moulding sash bars. It consists of a bed board of
any length between 2 ft. 6 in. and 9 ft. by g in. wide and 1} in. thick, dovetail-
keyed at the back to prevent warping, and with two rebates on the face, the
front one to receive the sash bar whilst rebating it, and the back one to form a
seat for the grooved piece B, which holds the tang of the bar whilst it is being
moulded. The rebate and plough groove must correspond exactly with the
rebate and tongue of the bar, and consequently a different board is required for
each thickness of sash bar.

The Mitre Block, f. 3, is used as a guide to the tenon saw in cutting
small mouldings, &c., to an angle of 45 deg. It is usually made out of a piece

72
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3. A Mitre Block. 4. A Mitre Box.

of oak or beech, 15 in. long, 4} by 2 in., rebated out 1§ by 1} in. A square cut
is frequently introduced between the mitre cuts, for making butt joints.

The Mitre Box, f. 4, is used for similar purposes, but for deeper mould-
ings than can be cut in the block. It is generally used with the panel saw.
In the illustration an inclined cornice mould is arranged for cutting.

The Mitre Shoot, f. 1, p. 41, is an apparatus for planing up mitres after they
have been cut in the box or block. It consists of a board rebated to form a rest
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for the trying plane, having two fences fixed across its top at an angle of
45 deg. with the front edge, to form rests for the moulding whilst it is being
planed. It is very essential that the surface of the bed is kept parallel with that
of the top board, and the method shown in the illustrations is the best way

1. A Mitre Shoot. 2. Section. 3. Plan of Bed Frame qf Fig. 3.

to meet this requirement. Fig. 2 is a transverse sectional elevation of the
complete board, and f. 3 a plan of the bed frame. The top board may be of
yellow deal, 2 ft. 6 in. long, 9 in. wide, and 1} in. thick, screwed to the
under frame, f. 3, which is preferably made of teak, and mortised together as
shown, the cross rails being thinner than
the long rail, to form a sinking for the
top piece, and so reduce the rebate to [
3 in. A space of about 3 in. should be
left between the edges of the top board
and the plane bed to allow shavings to
fall through. The fences should be of
oak or deal, 2 in. square, grooved into
and screwed to the top board.

The Box Mitre Shoot, f. 4, is an appliance for shooting mitres that
are too deep for. the trying plane to cover, when used in the bench shoot
described above. It is usually made of 1-in. stuff, glued and nailed together,

the side, square with the

4. A Bex Mitre Shoot.

A Ma bottom, and the end cut
— = to an angle of 45 deg.
A E— —— ———] Holesare bored through

the sides as shown, just
above the moulding,

NN
[z

= - which is wedged tightly
- down from a plug pass-
L o o ing through them. The
5 & 6. End and Front Views of Donkey’s Ear Shoot. box itself is screwed to

the bench whilst shoot-

ing the mitres. Another appliance for shooting mitres on wide thin stuff, such
as skirtings, is—

The Donkey's Ear, f. 5 & 6. It is composed of a plane bed A, a

fence B, and bracket C, all firmly fixed together with glue and screws. The
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board C is for the purpose of fixing the instrument to the bench side at a
convenient height.

The Screw Mitre Shoot, f. 1, is the most perfect apparatus for shooting
mitres, and is capable of doing the work of all the above-mentioned apparatus,
and much more, being especially useful in manipulating very small work. A
proper block plane should be used with it, care being taken not to injure the
surface of the blocks. It is composed of a
bed frame formed of three pie
in. hardwood, 2 ft. long, with pi
1 in. square glued between tt
thus forming two longitudin
which the lugs of the moving
one end of the bed is fixed
a solid stop, 4 in. wide, with
its face forming an angle
of 45 deg. with the bed,
and its interior end per-
pendicular to the same.

At the other end of the

bed a 3-in. beech block is

fixed containing a hand screw. Between these two fixed points the movable
block works, actuated by the hand screw. This block is exactly the same
size and shape as the end fixed block, and it is prevented from tilting by a
cross piece fixed to it under the bed. Both blocks are built up of a number
of pieces of hardwood, such as Spanish mahogany, with the grain crossed, but
all showing end grain on the mitre face, as this direction offers the greatest
resistance to cutting by the plane when in use. Fig. 2 is an enlarged detail
of the bolt and plate which connects the block to the hand screw. The bolt
is threaded with a coarse screw at one end
to fix in the wood screw, and a fine thread
at the other to receive the. locking nuts. A
washer is welded to the bolt at the end of
the thread, and the lock nuts are arranged

Screw and Plate of Shoot. so that the bolt turns easily in the hole in

the fixing plate.

Clips or Thumb Cramps, f. 1 & 2, p. 43, are handy bench appliances for
securing work whilst setting out, holding templets, &c. To prevent the
roughened feet of the cramp bruising work, hardwood shoes should be fitted
tightly on the ends, and a piece of zinc bushed over the face of the button on
the end of the screw, which will prevent the button riding out of the central line
of the screw, and so bending it, which it will otherwise do, and render the cramp
useless.

Gluing Appliances.—Glue is such an important factor in the construction
of modern joiners’ work that the method of preparing it deserves some con-
sideration. Glue is, briefly, the gelatinous extract of bones, hides, and horns of
animals and fish. It has a great affinity for water, and will absorb it from the
atmosphere, however old it may be, becoming viscid if sufficient moisture is present.




GLUING APPLIANCES. 43

Fish glue is the strongest, and that known as Scotch and Russian is of this kind.
When in the dry state it should be hard, tough, clear of spots, and translucent,
and when placed in water should swell and dissolve slowly. Glue is prepared
for use by dissolving it in water, in a water bath, as dry heating will spoil it.
The slower it is dissolved and the hotter made, the better. Glue that is
frequently remelted loses its strength. The best way to make it in shops where
large quantities are required, is to melt it in bulk in a large cauldron with a
closely fitting cover that will not permit the escape of the vapour, which carries
off the adhesive constituents with it; and ladle it out as required into kettles that
may be heated either in hot water or steam chests. This reheating is better
done with steam than with hot water, as the tanks are seldom emptied and -
cleansed, and the water consequently soon becomes foul and greasy, and if such
water is added to the glue to thin it, the glue is rendered practically useless, the
grease forming a kind of soap with the glue, and preventing its drying. All
vessels that contain glue should be tinned inside, as many kinds of glue contain
free acid, which is introduced in the manufacture to clear them. This combines
either with iron or copper, discolouring the glue and causing it to stain many
woods, such as oak and mahogany. Inner glue vessels should be pierced with

1. Thumb Cramp. 2. G Cramp.

a ring of small holes near the top, which will prevent, by the escape of steam,
the wasteful caking of the glue on the sides of the pot, and a stout wire should
run across the top of the pot to wipe the brushes upon. Glue may be rendered
water-resisting by the introduction, when melted, of certain substances, which,
however, all slightly decrease its adhesive qualities, and act differently on various
woods. For use with other woods than mahogany and black walnut, a tea-
spoonful of powdered bichromate of potass to half a gallon of glue will answer.
For resinous woods and others than oak and mahogany, a tablespoonful of quick-
lime to a quart of glue is a good compound. A small quantity of powdered
chalk mixed with glue increases its strength and hastens its drying. Glue may
be coloured to match oak, by the addition of yellow ochre; mahogany,
litharge of lead; pitch pine, peaflour; basswood, gamboge; and dark glue
in joints, &c., may be bleached white by rubbing lightly with a solution of
oxalic acid (a poison).

THE WORKSHOP.—This chapter will be closed with a few remarks upon
the general arrangements of a joiner’s shop. Circumstances of locality, require-
ments, and available space will of course largely determine the position and size
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of the shop, but it is hoped that the following suggestions, the fruits of a varied
experience, may be of some service to those contemplating the erection of
workshops.

SITUATION.—Obviously, where it can be obtained, the ground floor is the
best position, especially if adjacent to the machine shop. Such a position will
economise time in the transport of material from one shop to the other, and
reduce the possibility of damage during such transit. If not opening one into the
other direct, a covered way should connect them. Where this position cannot
be obtained, a floor immediately above the mill is the next best, and here a large
trap or opening in the floor should be provided for the ready passage of work to
the mill. If this trap can be arranged against a side wall opposite the ends of
the benches it will be the most convenient. A pulley and fall should be fixed
over the centre of the opening, and a door should be hung on the wall side with
counterbalance weights. A long narrow opening will be found more serviceable
than a short wide one. No machinery should be nearer than 4 ft. from this
opening.

A LOOPHOLE or door in an exterior wall will be required to pass out
finished work to the carts, &c., and it should be furnished with a strong spur and
fall or a jib crane. A hinged sill board, 18 in. wide, and the length between the
jambs hung with strap hinges and supported by end chains, is a useful addition
to the loophole, giving the men engaged in lowering more command over the
load. A greenheart or iron roller should be fitted into the outer edge of the sill.

THE STAIRS should be wide, not less than 3 ft., and of easy going, as they
will be constantly used for transferring light loads to the mill, &. No winders
should be used, and landings should be avoided if possible. The well should be
lined with an easily removable bulkhead. .

LIGHTING.—Side lights are better than top lights, and they should com-
mence just above the bench level, and run as high as possible. The sashes are
better pivoted horizontally than hung or sliding, as the first mentioned can be
kept open in wet weather. If the frame is high enough to introduce a transom,
the lower lights can be fixed and the fanlights hung as hoppers.

ARTIFICIAL LIGHT.—Gas is more suitable as a light than electricity,
though other considerations are in favour of the latter. Gas brackets should be
of the folding elbow type, fixed about 2 ft. above the benches, with one light for
each bench. If T pendants are used, they should have a universal joint and
pulleys to raise them out of the way in the daytime. If electricity is used, the
swinging incandescent glow lamp with metal reflector will be found the more
suitable, as stationary arc lights are very unsatisfactory, causing intense shadows
to be thrown on the work on its off side, necessitating continual rearrangement of
the work to obtain requisite light, with consequent loss of time.

VENTILATION.—Nothing is better than a louvre or lantern ventilation in the
roof, and if the shop is ceiled, a shaft should be made in the centre with a louvre
at the top. If such provision is made for the escape of the warm vitiated air, the
windows and doors may be depended upon to keep up the supply of fresh air;
and this is a matter worthy of consideration, because men working in a moist
overheated atmosphere suffer from depression and lassitude, and a decreased
output is the result, whilst the dampness also affects injuriously the material. If,
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for instance, stuff that has been stored for a considerable time in drying rooms or
sheds is brought into a badly ventilated workshop filled with the exhalation of
say forty or fifty men, directly it is planed it will begin to absorb the moisture
and swell ; then, however good the construction may be, in work framed from
such stuff, every shoulder will be open a few months after it has been fixed in a
dry situation. It is a sine gud non for turning eut first-class joinery that the air
of the workshop should be dry. A high temperature is not required except in
the veneering room, but it should not be allowed to fall much below 50 deg.
Fahr,, otherwise all glued work will turn out unsatisfactory.

BENCHES.—The most convenient arrangement of benches is to have a row
along each side of the shop with their fore ends towards and about 18 in. from
the windows, and with a run down the middle of the shop between the tail ends
that can be utilised for fitting up large work and temporarily stacking material
till required. If this space is wide enough, a row of standards should be fixed
along the centre, with movable transoms between them at about 7 ft. 6 in. high
to rest framing, &c., against. The space between the benches depends very
much upon requirements, but it will not be found economical to work with less
than 20 in.; 2 ft. is a good general average for a bench walk. It is not ad-
visable to lay down machinery in the joiners’ shop if first-class work is desired.
The vibration set up in the floors by quick-running machines will prevent
anything like accurate fitting on the part of the workman, and the inevitable
dust is fatal to a high finish. If a grindstone runs in the shop, it should be
match-boarded round to prevent the grit escaping. Large covering sheets
should be provided to cover up partially finished work at night and week-ends,
and all finished work should be primed or polished as soon as possible to
prevent the access of damp.




CHAPTER 1V.
WORKSHOP PRACTICE.

Method of Sharpening and Setting Saws, Making a Sharpening Block—Sawing—Ripping,
Cross-cutting, Tenoning, Shouldering— Devices for Cutting Straight— Planing—
Sharpening and Setting Irons—Fitting Back Irons—Roughing—Taking Out of Wind
—Shooting— Jointing—Dealing with Crooked Stuff—Gluing Up—Use of Dogs—
Making Ploughed Joints—Cross and Feather Tonguing—How to Use the Plough—
Trenching— Housing— Rebating—Sticking Mouldings— Beads— Hook Joints—
Dowelling—Mortising—Stub Mortises—How to Use the Mortise Machine—Use of
the Shoulder Plane— Shoulder Tonguing— Franking—Mitreing—Use of Templets,
Shoots, &c.—Mitreing Small Breaks—Scribing Mouldings—Mitre Scribing—Moulds
that cannot be Scribed—Scribing Irregular Surfaces—Spiling to fit Irregular Curves—
Dovetailing—Angle of Pins—Spacing—Size of Dovetails—Drawer Dovetailing—A
Dovetail Square—A Dovetail Marker—Secret Dovetailing—Cabinetmakers’ Methods
—Cautting Dovetails in the Band Saw Machine—Boring with Bradawl, Brace and Bits
—Gauge Collars— Fox-wedging— Draw-boring — Pinning — Nailing— Bradding—
Screwing— Description of Joiners’ Nails, &c.—Glass-papering, Preparation of Various
Woods for—Burnishing, Stopping— Pelleting— Removing Bruises and Stains from
Wood—Setting Out Work, what to do and what to avoid—Allowances—Setting Out
Slips—Setting Out for Machine Work—Peculiarities of Machinists—Cleaning Of—
Painted Work—Polished Work—How to Sharpen and Use the Scraper—Protection
of Finished Work, &c.

THIs chapter is devoted to a series of brief, but it is hoped sufficiently clear
explanations of the chief mechanical processes of the workshop that collectively
comprise Joinery. This gathering of the various elementary operations into one
chapter, rather than scattering them throughout the whole book, will, it is thought,
commend itself to the reader, as the many subjects to be dealt with will thus
not be overloaded with explanations and repetitions otherwise necessary. Only
the more general operations are here dealt with, as special methods and contri-
vances will be explained as the occasion arises. So much depends, in the pro-
duction of sound, clean-fitting, and well-finished joinery, upon the correct handling
and manipulation of tools, that no apology is needed for the introduction of this
elementary chapter; and as it is mainly intended for the young apprentice, who
will more readily comprehend a pictorial illustration than a written description,
photographs of the tools as they should be held when applied to the work are
inserted, and the beginner is advised to practise himself in the positions and
methods of holding the tools therein shown.

Setting and Sharpening Saws.—The object of “set” upon saws has been
explained on p. 8, and the appearance of the edge when properly set is shown
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at A, f. 2, p. 9. Saws are first “set,” then sharpened. The best method of
setting saws is to hold the blade upon a steel block, having its edge slightly
chamfered or bevelled, the amount of the desired “set” and then striking the
teeth alternately with the point of a setting or “ pene” hammer, but this method
requires some considerable skill to ensure uniformity, and several tools have been
invented to ensure this. Most of these act by leverage, bending the teeth over
gradually the required amount, but again, unless great care is used, the blade of
the saw will be buckled or strained. A common form of Lever Set is shown in
f. 12, p. 9; it has a movable fence that can be fixed with a thumb-screw, and a
series of notches for different size teeth. The fence is set the right distance
from a notch, which is then slipped over alternate teeth, and the handle swayed
down until the fence touches the blade. All the teeth on one side are set first,
then the other side is similarly treated.

The Spring Grip Set.—Fig. 13, p. 9, is an improvement upon this, as the
fence may be set with great accuracy by means of the milled screw ¢, and no
matter how hard the levers are gripped, only the desired amount of “set” is
given. When the saw has been set, it is ready for sharpening, 7., the filing of
the teeth to a cutting edge ; for this purpose the saw is placed in a Sharpening
Block as f. 14, p. 9, which shows front and end views of the block. This
consists of a long leg-piece for fixing in the bench-screw, to which a flap is
hinged, both leg and flap being fixed at the top, by mortise-and-tenon joint to
parallel jaw pieces J, usually of hardwood. A screw bolt with winged nut
passes through both cheeks, for the purpose of drawing them together when
the saw is placed in position, with its edge about an inch above the jaws.

A tenon saw is shown in the block, in the sketch. The method of filing
varies with the saw, but always one side is finished at a time, as the pitch of the
file is better preserved by this method. Coarse-teeth saws, such as the half-rip,
the hand, and the compass saws, require the file to be held level, and the point
directed very slightly towards the heel of the saw, 7., about § deg. out of square
with the blade. With panel, tenon, and bow saws the file should incline about
5 deg. out of level, the point being highest, and point about 10 deg. out of
square across; the dovetail saw 15 deg. across, and level. Parallel triangular
files are the best, and the correct size should always be used, or the teeth will
not be cut uniform. The best method of sharpening, in the writer’s opinion, is to
first run an oilstone along the teeth, which will bring them to one level (or a file
if very uneven), and also show a bright point on each tooth. Next file each tooth,
two steady strokes throughout ; remembering that it is the front edge of each
tooth that has to be sharpened ; the back of the next tooth does no cutting, and
is only filed to keep the proper shape. Then examine the saw, and if any teeth
still show a bright tip, give these a stroke or two more, until the tip disappears,
the actual points should be practically invisible. If any teeth show excessive
setting when “sighted ” from the handle, a rub on the oilstone will take it off—
do not try to bend it back. _

SAWING, ripping, or “splitting down.” The photograph on next.page shows
the position the workman takes in the operation of ripping down a board to a line.
The cut is commenced by resting the saw near its heel upon the line, with the
thumb of the left hand lying by the side of the blade as a guide, then draw the
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saw backwards (holding it at an angle of about 45 deg.) for about a foot. This
makes a slight kerf in the end of the board. Next push the saw forward the same
distance. Repeat the strokes,

R gradually lengthening them
until the full length of the
blade is employed. For the
first few strokes only sufficient
force to send the saw forward
should be used, otherwise it
will “kick” and jump the
cut, to the detriment of the
left hand of the operator if
' he is not alert. When the

~ blade is buried its whole

‘ depth in the cut, more force

may be applied by throwing

the weight of the body with

the forward movement of

the arm, but even then the

saw should not be forced too

fast, or it will be liable to

buckle—that is, the blade

will become permanently

bent. To ensure the saw

running true and cutting

square, assuming that it is

properly set and sharpened

—without this, good results

cannot be obtained — the

) operator must lean over the

Position for Ripping Down. cut so that his head is

directly above the saw, when

a glance down the blade with one eye closed, will show if the saw is out of
wind with the line.

In Cross-cutting with the hand or panel saw, the commencement of the
cut is the same as in ripping. The saw must be drawn backwards for the first
stroke. Less force is used than in ripping, and the strokes are quicker. Care
must be taken not to draw the blade out of the cut, or the return stroke may
buckle the saw. In cross-cutting hardwoods the saw should be used at a low
angle with the surface. In some instances it will require to be held quite horizontal
to prevent the board splitting.

Tenon Saw.—In cutting shoulders with this saw it should be held as shown
in photo on p. 49, the line in this case being first cut in with a knife or chisel, and
the saw worked close up to the left side of the cut, commencing with the drawing
cut, and working the saw comparatively slow, but steadily and continuously, until
the cut is finished. The handle should be grasped easily, with just sufficient firm-
ness to control the saw, but a very tight grasp should be avoided, as the strain on
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the muscles will cause the hand to tremble, and the saw will roll, producing a bad
cut. The chief difficulty with beginners using this saw is to keep the blade
upright and the cut square.

This may be overcome by

holding the left thumb

against the blade, as shown

in the illustration, and letting

the saw work easily and

freely in the cut. It will

be found an assistance in

guiding the saw to the line

in wide shoulders, &c., to

hold a strip of wood about

# in. thick, with its edge

shot straight and square,

exactly to the left side of

the knife cut (note shoulders

are always cut with the

tenons on the right hand),

and pressing the saw against

this as it is worked. This

device should only be used

until the novice is able to

keep the saw upright, or Cutting Shoulders.

in very wide shoulders, as,

if constantly relied upon, he will not obtain a complete mastery over the saw.

PLANE IRONS.—Releasing the Iron.—To remove the irons of a jack or
trying plane, grasp the plane in the left hand with the fingers on the face and
the thumb in the throat, pressing on the back iron, strike the nose or front of
the plane a few sharp taps with a hammer, squarely, so as not to bruise the
plane. The wedge should not be driven harder than sufficient to hold the iron
firmly, or the plane will be curved hollow on the face. When the wedge is
released, drop the hammer and remove wedge and iron with the right hand. The
left thumb will have prevented the iron slipping down and injuring the mouth.
Unscrew the cap iron by holding the top end in the left hand, resting the fore
end on the bench, and turn with a wide screw-driver. Do not unscrew the iron
whilst holding it in the palm of the hand, in case the screw-driver should slip.
Smoothing plane irons are released by striking the heel of the plane upon the
bench.

To Sharpen the Iron.—Place a few drops of sweet oil on the oilstone, and
grasping the iron firmly in the right hand, with the palm downwards, apply it to
the stone at an angle about halfway between that of the grinding basil and the
pitch of the iron when in the plane. Rub it to and fro nearly the length of the
stone, pressing the edge firmly down with the fingers of the left hand. Endeavour
to keep the top end of the iron moving in a line parallel with the face of
stone, which will produce a flat bevel. An undulating motion must be avoided,
as this will produce a “round edge,” necessitating frequent regrinding. After
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50 SHARPENING AND SETTING PLANE IRONS.

rubbing the back for a couple of minutes, turn it over with the face held quite
flat on the stone, and give it a slight rub to remove the wire edge. Take care not
to put any bevel upon this side. Wipe the oil off with shavings and buff the edge
by drawing it across the palm of the left hand in backward strokes, turning the
left hand over on each side of the iron. . Examine the edge; when held to the
light it should be invisible, or it may be tested by gently applying the ball of the
thumb in a sliding motion across the edge, when if sharp, it will be felt to grip
the skin.

Jack Plane Irons are sharpened with a slightly convex edge, colloquially
the “corners taken off” Trying Plane Irons, straight, up to within } in. of each
side, from which points the edge is slightly rounded. Smoothing Plane Irons,
practically straight, with just a trifle rubbed off at each corner. The object of
this is to prevent the plane leaving marks where the edges of each shaving finish.

The Set of the Iron is the amount of cutter face exposed below the edge
of the back iron, and the iron is said to be set “coarse” or “fine” according to
the amount exposed. The set regulates the thickness of the shavings removed,
and is varied according to the nature and kind of wood to be planed. If this is
soft or mild, about } in. is suitable for Jacks, { in. for Trys, and a full g% in. for
Smooths ; but if the wood is hard or cross-grained, about one-half of each of
these settings will be required in each case.

To Set the Iron, enter the screw of the back iron in the slot, and bring
the back iron up to within } in. of the edge. Then tighten the screw. Finish the
setting by driving the back iron up to its place, striking on the set screw.
The set of the iron may be termed the fine adjustment, and the Setting of
the Plane the coarse adjustment in regulating the thickness of shavings; the
latter is accomplished by resting the heel of the plane on the bench, inserting the
iron in the mouth, cover upwards. Hold it in position with the thumb, as in
releasing, then enter the wedge, and tap home lightly. Turn the plane back-
wards until the fore edge is level with the eye, when the projection of the cutter
can be seen. This should be regular across, scarcely discernible in the smoothing
plane, about 4 in. in the Jack plane, and between the two in the case of the
trying plane.

To Fit the Back Iron.—
This iron should be kept with a
fine, but not a cutting edge,
which must be made to fit the
face of the cutter accurately,

///5// / = // for if it does not, the plane will
P

quickly “choke” in working, in
consequence of shavings driving
between the two irons, and it
Method of Fitting a Back Iron. is often astonishing, to the in-
experienced worker, how minute

an interstice between the irons will cause the plane to choke. Having
sharpened the back iron to a fine edge on the oilstone, screw it fairly tight to
the cutter, leaving about {5 of the latter exposed, as shown above. Next
holding the pair very firmly on the bench, draw a hard bradawl, or the
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broken-off end of a saw-file, along the edge of the back iron as shown; this
will strip off a fine shaving of metal, and the operation should be repeated
until it is impossible to see the slightest trace of light between the irons when
the edge is held in a strong light, and the joint at the side, which is looked
through, is shaded by the hand.

Planes choke sometimes, through the wedge not fitting accurately, for the
great force with which the shavings enter the mouth of a plane, will drive these
apparently fragile substances into a solid mass into the slightest interstice in the
throat of the blade. As it is difficult to see, whether the wedge fits accurately
throughout its length, try it by vibration. Drive it up on the iron tightly, then
holding the plane by the sole, balanced in the hand, tap the face of the wedge
with a hammer ; if it is loose anywhere, the vibration set up will be felt, or it
may be detected by the sound, which is sharp instead of dull. Assuming the
wedge ill-fitting, slacken it, and try to detect the place where it éinds, by pushing
it home with the hand, and moving it from side to side, ease off the place which
is found to be tightest, either with plane or a wood file, and repeat the operation
until it is equally tight everywhere. If the iron does not bed squarely, pack
the low part with brown paper glued in. Do not ease the plane, as the next
iron used may be out of truth in another direction.

Facing Up, or “taking out of wind,” is the producing of a practically true
surface upon a piece of wood so that every part lies in the same plane. It is
the preliminary operation upon nearly all stuff that has to be dealt with by the
joiner. First remove the rough surface with the Jack plane, working the stuff
straight across, testing it by turning the plane upon one of its lower edges, when
the light passing between the board and the plane will show whether the former
is hollow or round. Next ascertain whether the surface is twisted by applying
the Winding Sticks. These are two parallel strips of hardwood about 16 in.
long, 11 in. wide, § in. thick at the lower edges, and } in. at their upper. Their
object is to multiply any inaccuracy in a surface to which they are applied, so
that it may be readily discernible. Arrange them near the ends of the stuff
and parallel to each other. Then standing about a foot away from the one that
is least lighted, lower the head until the eye is level with the top edge of the
near strip, when it will be readily seen if the edge of the distant one lies parallel
with it. If this is the case, the stuff is “out of wind”; but if not, notice
which end of the distant strip is the higher. Then plane off that corner
and the one also diagonally opposite, half the estimated quantity required
off each. Gradually work towards the middle of the board, where, as the
twist changes its direction, nothing will be removed. Finally, when the
sticks have been brought into the same plane, proceed to straighten the
surface in the length. With the Trying plane held firmly with both hands,
commence at the near side, and endeavour to take a shaving the whole
length of the piece, repeating the stroke in successive widths of the plane
across the stuff. At first perhaps, only short shavings will be removed,
which will, however, gradually get longer as the inequalities are reduced, until
the differences will be so minute that the iron will bite throughout the
whole length. If the surface planed is more than twice the length of the
plane, a straight-edge may be used to test its truth longitudinally.
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Shooting and Squaring the Edge is the succeeding operation to the
above, and consists of producing a perfectly straight surface, at right angles
to the face that has been taken out of wind. Stuff when so treated is termed
“faced, shot, and squared up.” After the rough has been removed by the
Jack plane, the Trying plane is applied in the manner shown in the photograph
below. The left hand grips the stock just in front of the cutter, with the
fingers lying on the sole, and acting as a guide to prevent the plane running
off the edge. The shooting should commence at the highest point, working
down to the lower—that is, if the edge is “round,” commence in the middle;

if “hollow,” at the ends.
Lengths of 5 ft. and up-
wards should be tested
with a straight-edge.
Shorter than these will be
worked accurately by the
plane, provided that its face
is true and that it is kept
firmly down to the work.
Apply the try square (p.
27) occasionally to test for
squareness. Having faced
and shot the piece, it can
be gauged to a parallel
width and thickness, the
excess being planed off to
the gauge marks.
Jointing.—Long joints
are prepared by fixing the
boards to be jointed sepa-
rately in the bench screw,
and shooting and squaring
the edges as above de-
scribed, then testing them
by placing one above the
other, and applying a
straight-edge across the
Method of Shooting Joints. face to ascertain their truth.
The necessary corrections
can usually be made by taking a shaving off the front or back of the edge of the
board fixed in the screw. A long joint should be shot slightly hollow in length
to counteract the effect of cramping up, and also to ensure that the ends of the
joint are tight up, as these are the most likely points for the air to enter and
break the joint. If the boards to be jointed are in winding, and this is often the
case with thin stuff, apply the testing edge near the middle of the length, and
shoot the joints straight, disregarding any inaccuracy at the ends, as the cleats
will pull them up to their place. When the edges are all shot and marked as in
f. 2, p. 54, cleats, f. 1 & 2, p. 37, are set to the proper width and wedges pre-
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pared. If three boards have to be joined, place the middle one in the screw,
and rest the edge of the top board against it, as shown in f. 1; then proceed
to apply the glue—which should be very hot, and of such consistency as to run
freely from the brush but not to break into drops—to the edges quickly ; then
turn the boards together, and standing at one

end, with an assistant at the other, grasp the

ends of the upper board near the joint, and rub

to and fro steadily, in strokes of about 2 ft., until

the bulk of the glue is rubbed out, and the joint

begins to “drag.” Then the pair should be lifted

carefully from the screw so as not to break the

joint. If this does happen, the joint should be

immediately re-rubbed, and deposited upon two

pieces of stuff,as shown in f. 1. The third board 1. Method of Jointing.

is then secured in the bench screw, and its edge

liberally glued, when the first two are carefully lifted upon it and rubbed as
before. The cleats are next applied and wedged up, one near each end, and
the others at intervals of about 3 ft. on each side of the joint alternately, if
single cleats or cramps are used. In wedging the cleats up, use the wedges in
pairs, and drive the one resting on the edge of the board. If a screw cramp is
used to tighten up the joint, either set its face close to the
work, or put packing pieces between, whichever is more
convenient.

In all glueing operations remember to “ hasten slowly.”
Have everything ready to hand so that no delay occurs.
Apply the glue quickly and freely, then get the joint
together before the glue has time to chill. Rub steadily
until the glue begins to drag, and endeavour to stop rubbing when the boards
are flush at the required end. If the joint “sets” before the board is in
position, drive it up to its place with a hammer. Any attempt to jerk it up
by hand will probably break the joint.

Joiners’ Dogs, f. 2, may be driven in the ends of the joints to steady
them whilst moving, or to hold short ones whilst drying; but they should not
be left in more than an hour or so, because, if
the boards shrink, the dogs not yielding will

cause the joint to open. .0 -
Ploughed and Tongued Joints require, '?;
after the edges are shot, a } by 4 in. groove run

in the centre of each edge, and cross tongues 3- A Glue Spoon.

fitted on. These should slide easily, but not be

loose enough to rattle. Their ends must be cut square, and a small stop
bradded at each end of the groove in which they are placed to prevent them
running out during the rubbing (see f. 1 above, & 3, p. 137). To glue these
joints, having fixed the second board as shown in f. 1 above with the top one
resting on it, remove the tongues and lay them along the board or the bench in
regular order, then nearly fill the lower groove with glue by aid of the Glue
Spoon, f. 3, commencing at the fore end and working backwards. Insert the

2. A Joiner’s Dog.
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tongues in the same order, knocking them well down with a mallet. Apply
hot glue to the edges and both sides of the projecting tongues with the glue
brush, and proceed as described in the former paragraph.

Cross Tongues, f. 4, p. 137, are prepared
by running a cutting gauge, f. 19, p. 17, set to § in.
across the squared end of a wide thin pine board,
and reducing them to the required thickness by
planing them in a Tonguing Board, f. 1, which

1. A Tonguing Board. is a short piece of deal having two stopped

grooves in it to receive the tongues, one for
edging, the other for thicknessing.

Feather Tongues, f. 5, p. 137, are prepared by cutting the board off to a long
bevel, by which means longer tongues can be obtained out of a narrow board
in the same time that cross ones can be cut, but
the ends of these require squaring, and they are
liable to swell and force off the joint.

Short Joints in thin stuff are prepared in a
shooting board, f. 1, p. 40. The boards are num-
bered as they are intended to be placed (see f. 2).
The first board is laid face down and its edge shot -
with the trying plane, as shown in the photo be- 2. Method of Marking Joints.
low ; the corresponding edge of the second board is
shot with its face upwards, and the opposite edge with the face down, and so
on, the edges of each joint being planed in reversed positions. This is to
counteract any want of truth in the shooting board or side of the plane, and to
ensure that when the boards are placed together they shall be straight across
the face. The plane iron
should be set square for
this operation. The ‘wood
is held down firmly with the
left hand, whilst the plane
is worked with the right
grasping the stock, just be-
hind the wedge.

PLOUGHING, as the
formation of grooves in the
direction of the grain is
termed, is accomplished as
follows :—We will assume
that a board is required to
be ploughed on the edge to

3. Making Joints with Shooting Board. produce a groove } in. wide

and } in. deep as used in a

tongued joint. Fix the board on the bench screw face out, set the plough
iron projecting y% in., and with the groove in its back resting on the V edge
of the guide plate. Arrange the wood fence exactly parallel to the skate or
guide plate, and at such distance from it as will bring the cutter in the centre
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of the edge of the board. This is done by slacking the side wedges with a
hammer, and striking the stems on either end with a mallet as required, then
tighten the wedges. Set the stop with the thumb-screw } in. deep, measuring
from the edge of the cutter. The method of holding and working the plough
is shown in the photo below. The forward stem is grasped with the left
hand onthe near side, and the
fence kept pressed closely up
to the work. The rear stem
is grasped with the right
hand on the off side, and
the bulk of the driving of
the tool is done with this
hand. Care must be exer-
cised that no downward
pressure is made on the
right hand, otherwise a roll-
ing motion will be produced,
and the groove will not be
perpendicular. The plough-
ing should be commenced at
the fore end and work back-
wards. Short quick strokes
produce the best work.

Trenching or Cross-grooving is executed with the trenching plane,
f 13, p. 12. A line is drawn across the stuff to correspond with the right-hand
side of the desired groove, and a strip of wood to act as a guide for the plane
is fixed on this line. If the groove is on an unseen surface the strip may be
bradded on, but if this method of fixing is not permissible, it may be secured
by clips or handscrews. This plane should be worked from the near to the
off side, keeping the fore end of the plane well down, so that the cutting
knives, which are just in front of the iron, shall sever the fibres in advance
of the latter. The set stop, if arranged the required distance from the iron,
will gauge the depth of groove correctly. If the groove has to be stopped,
it must be commenced immediately behind the stop by mortising out sufficient
to receive the length of the plane in front of the cutter, when the remainder can
be finished with the plane. Cross-grooving can also be done without the aid
of the plane, as follows:—Set out the size groove required with the marking
knife, f. I, p. 24, and if it has to be stopped, mortise out about 2 in. behind
the stop. Then run in a tenon saw to the lines on each side to the required
depth, and remove the core roughly with a chisel. Next set a plough iron in
the Old Woman'’s Tooth, f. 12, p. 12, to the exact depth of the groove, and work
it backwards and forwards until it will no longer bite.

Rebating or Rabbiting.—Rebates are produced by first marking their
dimensions with a marking gauge, then either fixing a temporary fence to one
of the lines to act as a guide for the rebate plane, as shown below or by
ploughing a groove to one of the lines, and chipping away the remaining
wood with a firmer chisel, and finishing off to a regular surface with the rebate

Method of Ploughing.
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plane. Wide rebates, such as the one shown in the door jamb, f. 1 below,
may take two or more grooves to break up the width of the core, and these
are finished off with the badger plane or panel ditto, f. §, p. 12. Narrow and
, special rebates, such as those on the backs of
sashes, are worked with the Side Fillister, f. 4,
p. 17, and the Sash Fillister, f. 3, p. 17. The
_ latter is set and used in a similar manner to
the plough, but care must be taken to set the
cutter precisely in line with the marking tooth.
Moulding or Sticking, as it is usually
termed, consists in working upon the salient
angles of framing, boards, &c., sundry curves
and combinations of facets known as mouldings.
Many of these are produced by special planes
of reverse contour, such as are shown in f. I
to 5, p. 19, whilst others have to be formed with
2. Meth od of 3 A Return various hollows and rounds aided by the plough
Sticking Bead. Bead. and rebate. plat'le. .
Beading is produced with the bead plane,
f. 5, p. 17. The salient angle of the edge to be stuck should be taken off with
the jack plane, as shown in f. 2 above, the cut commenced at the fore end, the
plane held upright and worked in long strokes. It should not be worked down
to the stop, but only low enough to just round off the surface. In certain
cases, such as door panels, the bead may require working below the surface,
but generally it should be flush. A return bead, f. 3, is produced by first
sticking a bead on one surface, then turning the work round and sticking the
same bead on the adjacent surface. Before, however, working the second bead,
the cutting iron should be knocked in slightly, so that it will not cut a second
time on the outside, otherwise the section will be flattened at the point marked
X in f. 3. In sticking the various sash mouldings shown in f. 1 to 5, p. 19,
the planes are not held upright as the bead plane is, but lying over towards
the workman until the line drawn on the fore end of the plane and marked x
in f 1, p. 19, is vertical, or in line with the face side of the stuff to be worked,
and the plane is worked down until the stop or rebate on the off side rests
upon the edge of the work. These planes are generally made in pairs, one
slightly larger than the other. The No. I or smaller one is used to remove the
bulk of the core; the No. 2 to finish the moulding accurately and clean, thus
dispensing with glass-paper.
In sticking the Hook Joint for sashes, the plane shown in f. 6, p. 19, is used.
The edge of the stile is first worked to the required bevel, which varies with the
width of the sash, then a rebate is taken out to a similar bevel and down to the
top of the hook, then worked with the plane which is held over so that its
fence lies fair against the bevelled edge. The movable stop is arranged to
regulate the depth of sticking, which is usually half the thickness. The pairing
stile is treated in a similar manner,
Dowelling is a method of connecting boards, &c., by the insertion of short
wood pins, termed dowels, in the joints. It is used in positions where tongued
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joints, which are much stronger, would be unsightly. The pins should be made
of some tough hardwood such as oak or beech, cleft in the direction of the grain;
roughly trimmed to a round section, then pointed and driven through the dowel
plate, f. 3, p. 26. The.dowel should not exceed
in diameter one-third the thickness of the piece
containing it, and in length eight diameters,
otherwise it will be liable to break in driving.
Dowels are usually driven perpendicular to
the surface in both directions, but if entered
at any other angle, all of those in the same
joint must be parallel to each other. To
mark a joint for dowelling, lay the two pieces 1. Method of Setting Out Dowels.
together back to back as shown in f. 1, and -
square lines over the edges about 12 in. apart; run a gauge mark from the
face side along the middle of each edge, and bore the holes at the intersections
with a twist bit. Should the bit run out of square, enter the dowels in the
holes, and with a straight-edge held over their axis, mark their direction on the
face of the board. Withdraw the pins and place the other
board in position, producing the lines just marked on to
this board, when the second lot of holes can be bored in
the corrected direction by fixing a straight-edge to the
line and keeping the bit parallel with it in both directions.
Dowelled joints must be shot quite straight and be pulled
2. Method of Setting  up with cramps, as obviously they cannot be rubbed.
Mortise Gauge. Mortising.—Mortises up to § in. wide are made with
mortise chisels, f. 5, p. 20; over that width with firmer
chisels. In setting the gauge for a mortise, the chisel should drop just within
the points of the gauge teeth, as shown in f. 2. In mortises that are made
through the stuff, care must be taken to gauge both edges from one side. Com-
mence the mortise in the middle of its length, and on the back or wedging side,
and take small cuts, working towards the near end,
and removing the core as you go; then turn the
chisel round and work back to the off end. Cut
half-way through from each side. If the work is
small, it may be fixed on the bench screw, the work- .
man standing close beside the work and just behind
the mortise, so that by looking up the edge of the
chisel he can see if it is out of wind with the gauge 3. A Mortise Stool.
line. Larger work is fixed on the mortising stool or
horse, f. 3, by wedging it between the horns. In this case the workman
sits astride the work to keep it steady. After the mortise has been cut, the core
must be punched through with a core-driver. This is a piece of hardwood
about a foot long, and of such size as to pass through the mortise easily. Clean
off the inside of the mortise (if a “shelf” has been made, e, if the chisel has
not been driven through so as to meet in the centre) with the float, f. 1, p. 58.
This is a very coarse cut file, with safe or smooth back and edges, about 12 in.
long and 1} in. wide. It is frequently made by the workman himself by
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grinding down an old flat file, softening it in the fire, and filing up coarse
teeth as shown, then rehardening it.

In Stub Mortises, z.e., those which do not pass through the stuff, a con-
venient method for gauging the depth of cut is shown in f. 2 below. A piece ot

white paper is glued on each side of the stem of the chisel with

its bottom edge to the required depth. In using a Hand

Mortising Machine, set the worf on a strip of deal, so that the

chisel shall not be driven or fall on to the iron bed. Arrange

the height of the bed or standard, whichever moves, so that at the

finish of the down stroke the chisel will be nearly through the

work. Set the chisel with its face towards the reversing handle

and at right angles to the fence. Fix the work with the screw

fence against the mortise, tighten the screw only sufficiently to

hold the work down, and place the face side towards the fixed

fence. Work the back edge first. The wedging, in soft woods

may be formed with the back cut of the chisel, but for hard

woods the work should be pitched up on a wedge piece until the

wedging line is vertical, then the cut can be made with the face of

chisel. After all the mortises have been made, remove the chisel

and substitute a core-driver, lowering the standard or raising the

bed until the core-driver will pass clear through the mortise.

Drive the core out from the face edge, as the wedging affords

1. A Float. more clearance, and prevents the edges being broken out. All

mortises in hard wood should have one or more holes bored

through them before mortising, to afford clearance for the chisel, which will

otherwise be drawn out of the socket by the great friction. A grease mop
should also be frequently applied to the sides of the chisel.

Tenoning.—In cutting tenons by hand it is advisable to cut out the
haunching between and beyond the tenons before ripping them down, as shown
at a a,f. 7, p. 143, as this much lightens the labour and
enables the inner edges to be gauged, which ensures
cutting them to a more regular thickness. When
commencing the cut, fix the rail in the bench screw 2. Method of Gauging
at an angle as shown in the photo opposite, so Depth of a Mortise.
that the. gauge lines on both edge and end can be
seen. Cut one side down to the shoulder line; then turn the rail round with
its other edge in same position and saw down that side in like manner; then
fix the rail upright and finish the cuts square through down to the shoulder,
being careful not to cut beyond it. In cutting double tenons, bore a hole the
size of the space between them, immediately above the haunch, before rip-
ping down, as shown in f. 2, p. 59. Remember that in preparing framed work
by hand the mortises and tenons must be cut first; then any ploughing,
rebating, moulding, &c., worked ; and finally the shoulders cut, the latter always
being the last operation before fitting, as the cheeks of the tenons are required
to act as guides for the plough, &c. For the same reason, rebating and grooving
must precede moulding.

SHOULDERING.—The shoulders -of deal framing are better left as cut
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by the saw, unless some considerable fault requires correction, as the rough
surface produced by the saw causes great friction and assists the glue in
holding the shoulder up, and trifling inaccuracies in soft wood will be overcome
by the crushing in of the fibres in cramping up. When, however, a clean
shoulder is desired for

varnished or polished

work, and in the case

of all hardwoods which

will not yield percep-

tibly to lateral pressure,

the shoulders must be

shot with the shoulder

plane, f. 3, p. 14, and the

operation is well shown

in the photo next page.

The iron must be set

fine, and a small slip of

wood held close against

the off edge of the

shoulder to prevent the

latter breaking out as

the plane passes over it.

When the edges of the 1. Cutting Tenons.

rail are moulded, the

plane should be worked from each edge towards the middle of the shoulder.
Square shoulders should not be undercut as shown on the upper side of tenon
in f. 2, p. 60, for such work is simply “scamping,” and although appearing close
on gluing up, will show an open joint on cleaning off; the correct method is
shown on the under side. A bevelled joint, such as occurs in
a chamfered rail, of course requires an undercut shoulder, but
this is accurately fitted wood to wood. It is, however, not a
s joint to be recommended even when so constructed, as it soon
e /B becomes faulty through the wood shrinking.

Shoulder Tonguing is employed in mortise and tenon
joints when the shoulders exceed } in. in depth; }-in. grooves
# in. deep are worked in the shoulders of rail and stiles. If
k-- 27. -4 the framing has moulded edges, the grooves must be stopped

within the moulding line. Oak cross tongues are fitted tightly
~ e inthe grooves and glued in the rails, and then treated as tenons.
2. Setting .3 . .
Out of Double  Whem the grooving is done by machinery, the framing must be
Tenons. dry wedged up and cleaned off flush at the shoulders before
grooving, as the machine will work from the face of the stuff.
When the grooving is done by hand, the necessary lines should be gauged
from the faces of the mortise and tenon, not from the face of the work, and in
this- method the preliminary flushing off is not required. To execute the groov-
ing in the rail shoulders, prepare two slips of wood, one exactly equal in
thickness to the space between the tenon face and the inside groove line, the
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other equal to the distance between the tenon and the outside of the groove,
less the thickness of the saw blade to be used in cutting. Then apply them to
the shoulder, as shown in f. 3 below, and run the saw down upright beside them.

1. Shooting Shoulders.

Remove the core with an
eighth of an inch chisel
To mark the stile, the tenon
should be entered in the
mortise a short distance,
and the thinner slip laid on
it, and a mark made along
its side on the stile. Then
add to the slip a short piece
of the tongue stuff, and
make the second mark.
Mortise the core out with
a small chisel, and regulate
the depth with the old
woman’s tooth (see f. 12,
p- 12).

Franking is a method
of forming joints in framed
work by which the member
containing the mortise has
its shoulder stopped on one
or both sides of the mortise
by a projection or spur that
is sunk into the shoulder of
the rail at the root of the
tenon, as shown in f. 4 be-

low, the object being to strengthen the stile by the avoidance of haunching,
and also to prevent the possibility of water gaining access to the mortise through
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2. Correct and Incorrect Way
of Cutting Shoulder.

3. Method of Shoulder

4. A Franked Shoulder.

the shoulder. Fig. 1, next page, shows the application of franking to a sash
bar. The cut bar is first mitred, then the lower part of the mitre is cut away
nearly up to the sight lines, thus allowing the mortised bar to be continued
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nearly solid on each side of the mortise. The triangular part within the dotted
lines of the section shows the uncut portion of the bar. In connection with
this method of fitting it is usual to halve the tenons of the cut bar, as shown, to
increase their length

MITREING is the formation of a joint that bisects the internal and external
angles of the pieces joined (see f. 2, A and B). A right or true mitre forms an
angle of 45 deg. with the sides of the pieces, but any other angle of inter-
section is also termed a mitre. Those that are curved as in C, f. 2, are

2. Diagram of Mitres.
A. Square Mitre. B. Obtuse Mitre.
1. A Franked Sash Bar. C. Circular Mitres.

distinguished as circular mitres. The object of using this joint, which is con-
structively one of the weakest used in joinery, is that moulded surfaces that
have to be changed in direction shall not be stopped abruptly nor continued in
unsuitable curves. The mitred surfaces are prepared in various ways according
to circumstances. Mouldings that are planted in frames are first cut off rather
full to length in the Mitre Block, f. 3, p. 40, then placed in the Mitre Shoot, f. 1,
P- 41, and planed down to their exact dimensions. Bolection Mouldings—that
is, those rebated at the back—when being planed in the mitre shoot, should not be
allowed to rest upon their
backs, but be bedded on
a strip placed in the re-
bate, as shown in f 3.
The strip is planed to
equal the depth of rebate

2777
between the surfaces of 3. Method of Shooting
panel and framing. If "y o ofa Bolection 4. Method of Shooting
this precaution is not Moulding. Small Breaks.

taken, the mitres will be

slack inside when sprung into position. Cornice or any similar moulding that
does not lie flat on its back, must be placed in the Mitre Box for cutting, in
exactly the same relative position to the horizontal that it will occupy when
fixed ; then the saw will produce a mitre that will be vertical when the mould-
ing is in position (see f. 4, p. 40). The mitre may be shot either by fixing it in
a box shoot, f. 4, p. 41, so that the plane of cut lies in the same plane as the end
of the box, which is done by resting the bottom edge of moulding upon the
side of the box, then planing down with a block plane or a trying plane until
the surface is flat; or the moulding may be fixed in the bench screw and the
mitre planed with a smoothing plane, and tested with the mitre square, f. 1, p.
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28, which is held to the face of the moulding, the stock being kept parallel to
the edges.

Mitreing Breaks.—In mitreing a deep moulding, such as a plinth or cornice
around a pilaster, small breaks, ze., return pieces, occur on the edges as at a a,
f. 4, p. 61. These pieces being much less in length than they are in width and
depth, are difficult to hold whilst planing. Fig. 4, p. 61, shows one method by
which they can be planed without injury to the edges. A strip of hardwood, a
trifle thinner than the break to be planed, with its edge bevelled to 45 deg,, is
fixed to a panel board. A hole is bored through the centre of the break, and
countersunk on each side so that a screw can be inserted and turned below flush.
This secures the piece, which can be planed and tested with a mitre square, then
reversed and finished. Very thin pieces may be held sufficiently by chalking

the panel board.
Mouldings stuck in the solid, on framing
are mitred by aid of the Mitre Templet,
f. 1, which is a short rectangular block of
hardwood rebated out square on the inside
and having its ends cut to angles of 45 deg.
each. It is applied as shown on the sketch,
with its square edge to the sight line of the
mitre, and held in position by the left hand of
the operator, or when both hands are required
for cutting, by a screw clip or handscrew ;
and the mitre made with a paring chisel,
1. Method of Using Mitre Templet. ~which is pressed firmly on the templet with
' the right hand, whilst it is thrust forward by
the right shoulder. Fig. 2 is a reverse or Panel Templet used for cutting
the internal mitres on bead flush panels.

A Combination Panel and Mitre Templet is shown in f. 3. These
are made in steel or brass, and although not so easily damaged as the wood
variety, their range of
depth is very limited.

A Square Tem-
plet is shown in f 4.
This is used for mark-
ing and cutting butt
shoulders. )

. . 3 4.

When mouldings A Panel Mitre Brass Combination A Square End
have to be mitred Templet. Templet. Templet.
around frames that are
not at right angles, the mitre lines may be found readily by cutting in the
moulding in the clear, as shown at 4 4, f. 1 next page, and applying the ends of
the adjacent piece or a waste short end of the moulding to the front edge,
and marking its width as shown by the shaded parts, then a line drawn from
this point to the back extremity will be the mitre. The process repeated
with the end pieces will give the mitre upon these.

Scribing is a term applied to two distinct methods employed in making
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joints—(1) That in which the end of a piece of moulding is cut to fit the pro-
file of another intersecting it, the finished joint having the appearance of a
mitre ; (2) the fitting of the edge of a board or frame to an irregular surface.
Scribing as applied to a moulded
frame is executed as follows :—The
piece of framing containing the
mortise has its moulding cut away
to form a square shoulder, as shown
in f. 2, but sufficient moulding is
left on to run about } in. below the
line of intersection of the rail mould- [
ng, The modog on the il s wapodsr . e
% o Mitreing Moulding Shoulder.
shown in f. 1, p. 62, then the mitred around a Panel.
portion is cut away with scribing or
inside gouges and chisels, back to the line of mitre and down to } in. below the
sticking line, as shown at A, f. 2. Sash bars and other
) - narrow rails are scribed right through, as shown in f. 3,
{ ) as are also the shoulders of sash rails when machine-
3. A Scribed Joint worked. In scrxl?mg sash ba.trs, a scribing templet made
in Sash Bars. to fit the moulding, and with its end cut to a reverse
of the mould, is sometimes used ; but the outline of the
scribe can better be obtained by first mitreing the moulding on
each side of the bar with the side templet, f. 1, p. 62, and cutting
away the mitre portion with a gouge; and also by this method
there is less danger of splitting out the under face of the bar.
The Scribing Block, f. 4, should be used to steady the bar whilst
cutting. This is made of a piece of soft deal or pine, shaped to
fit one side of the bar, with the moulding seat cut across the end
grain, so that the gouge as it passes through the scribe may bury Scﬁbing
itself in the end, thus preventing its edge becoming dull and the Block.
off side of the bar from breaking out.
Undercut Mouldings, or those having any inner member deeper than the
outer one in the direction
_ that the frame would go
together, cannot be
scribed. These must be
mitred. Mouldings also
that have some part of
their contour almost ver-
tical are difficult to scribe,
. Part of Stile in Mitred lina Mire  OF Father to preserve the
¥ and Scribed Shoulder. 6;:3';:;&:13'}?0?,131? scribed  portion  intact
during fitting, and such
mouldings are usually part scribed and part mitred, as shown in f. 5 & 6.
The rail moulding is first mitred right through, then the flat part of the mould
is scribed away, leaving the outer part as a mitre, and a corresponding piece is
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mitred on the stile portion, the remaining part of this moulding running on
under the scribed part. Where it is possible to use the scribed joint it is
always to be preferred to the simple mitre, as any shrinkage of either
member of the frame in the latter case produces an unsightly gap, whilst
shrinkage does not affect the appearance of the scribed joint. It may be noted
here, that in the case of polished work, the portion of the moulding running
under the scribe should be polished before putting together, so that, should
shrinkage occur, the bare wood will not be exposed.

Scribing of the second kind, ze., the fitting
of an edge to an irregular surface, such as a
skirting to a floor, is managed thus. The board
to be fitted is placed in position with its upper
edge level, the lower end being]packed up for the
Ae=—=====F——39 purpose with a wedge or block. Then a pair of

s compasses, f. 2, p. 22, are spread, equal to the

" F’“é';,?,;f;f"d by greatest distance of the lower edge from the floor,

and drawn along the face of the stuff in a per-

pendicular direction, with one leg following all the irregularities of the floor, the

other making a corresponding scribe on the face of the stuff. All the wood

below this line is removed with saw, draw-knife, or chisel, as may be most

convenient, slightly undercutting the edge, which will then fit accurately to the
floor, and the top edge will be level in length.

Spiling is another method of fitting to an irregular surface allied to the
above, but used when the depressions are too great to be spanned by a pair of
compasses. This is illustrated in f. 1, and consists in marking off on the piece
to be fitted a number of points at equal dis-
tances from the curved surface which are
obtained with a rule or light rod termed a
spile, cut off to a convenient length for hand-
ling, with a notch in one side for the purpose
of holding a pencil to mark the points. The
spile is applied at various points in a direction
perpendicular to the edge of the board to be
fitted, or in other words in parallel lines. This
may be facilitated by drawing on the surface,
before offering up, a number of lines with a
square, and keeping the spile to these lines
when marking off the points. The distance of
the marking notch from the point of the spile 4, f. 1, is made equal to the
distance of the edge of the board from the greatest depression in the curve.
The various points being cbtained, they are joined up into a continuous line
either by freehand or by bending round a thin strip to act as a guide for the
pencil.

A variation of the above, used when the framing to be fitted is too large to
be conveniently placed in position for marking direct, is shown in f. 2, which
illustrates the method of fitting the head of a frame to an elliptic opening.
A thin board or templet is fixed by means of wedges in a convenient position

7
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2. Taking Dimensions by Spiling.



ANGLE AND PROPORTION OF DOVETAILS. 65

for marking, with its face in the same position that the frame will occupy, and
its upper edge lying in or parallel to the springing line. Then the spile cut to
the shape shown at B, f. 2, p. 64, one end pointed and the other square, is applied
in various positions, as the exigencies of the curve may determine, and a pencil
line drawn on the templet down the right-hand side and the square end of the
spile, as shown in the sketch; the arrow lines representing the edge of the spile.
When a number of these positions have been marked, and they may be as varied
and as numerous as possible, the templet is removed to the face of the frame,
and its upper edge made to coincide with the springing, or lie in the same
relative position it occupied in marking, and the spile again laid in its original
positions, as indicated by the marks on the templet, and pencil marks made at
its pointed end, which being joined up, will outline the rcquired curve. For
convenience of marking, the end of the spile may be rebated out, as shown by
the dotted lines, so that it will fit down over the templet and rest flat on
the work. The taking of spilings is a convenient method of fitting surfaces
around columns or into polygonal openings.

DOVETAILING.—There are two methods practised in preparing dovetails by
hand. In the one the pins are cut first, the core cleaned out from between
them, and the sockets marked by scribing round the pins with a marker, as
shown in the sketch, f. 3, p. 67. In the other, the sockets are first cut, then
without removing the core the pins are marked by running the saw in the same
cuts upon the end of the piece to contain the pins. Each method has its
advantages and disadvantages. The first method gives the opportunity of
correcting any fault that may occur in cutting the pins, and therefore is much
favoured by the inexperienced dovetailer. It is also necessary in lap and secret
dovetailing, where neither pins nor sockets come through ; and it is very suitable
for small work where little cleaning off is required. This method, however,
demands great attention in the marking to ensure correctness, and it is very
slow in comparison with the second method, by which a large number of sockets
can be cut at the same time, thus dispensing with many
markings, and ensuring symmetry and regularity, which B A
adds greatly to the finished appearance of the work. The 7
method of marking the pins is easy and accurate, the
one drawback being that an appreciable quantity of stuff
has to be cleaned off at the finish to remove the saw marks. x X
This, however, can be met by using thicker stuff] or setting
the work out rather full to size. The first method is the

one more generally practised by cabinetmakers, the second Correct and
by joiners, for obvious reasons, the work of the former Incorrect Angles for
being usually small and consisting of few pieces alike, that Dovetails.

of the latter heavier and in greater number of repeats.

Angle of Dovetails—There is a tendency among the inexperienced to
make the angle of the sides too acute. Such dovetails, though appearing strong,
are really weaker than if cut more nearly parallel. Thus, as shown above,
the dovetail at A is much stronger and of better appearance than the one at B,
although it is considerably smaller, because in the first case the fibres of the
wood are less cut across than in the second, and in driving the dovetail B

E
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together, the portions of the pin and socket respectively on each side of the
lines x x are liable to break off. All that is required to make a dovetail joint
effective is that the pin should be slightly larger inside
than outside, and even this has been proved unnecessary
by the experience of machine-made corner locking, in
which the friction of the accurately fitting interlocking
pins is so great that once driven together they cannot
be separated without breaking. The slight bevel on the
pins of the dovetail, however, whilst giving it the
I. A Dovetail Bevel.  appearance of greater strength, also compensates for
any slight inaccuracy in the cutting. A very useful

angle suitable for all dovetails is 80 deg. with the end, or 10 deg. out of square,
and a handy tool for marking them with is the Dovetail Bevel, f 1.
This is a piece of mahogany 2} in. long, 1} in. wide, and } in. thick, rebated
out ;% in. on each side to within § in. of

the end, with shoulders cut to an angle of - '}Af 3
80 deg. - 7 R s
Size of Pins.—The strongest arrange- . |, “
ment in dovetailing is to make the pins ' ‘l 'y
in one piece, equal in size to the spaces ', - -
between the sockets on the other, as shown )',43,;-’," > v:' ;7
in £ 3 & 10, p. 141. This form is used “VazZ- -~ - -z _I°. 7%
for cisterns and other heavy work, where 2. Inside View of a Drawer Side.

strength is of more importance than appear-

ance. The spaces should not, however, exceed 3 in. in width, as the effect of

shrinkage becomes appreciable in that width. To space the pins equally, having

squared over the thickness of the end upon one of the sides, draw a pencil
line in the centre of the thickness as at a q, f. 10,
p. 141. Determine the number of pins to be used,
say two, and two sockets. This will give four equal
divisions, calculating the two outside half sockets as
one. Assuming the side 9 in. wide, divide this by
4, giving 2} in. as the width of pin. Now set off
on line @ @ from the edge half a space, viz., 1} in.,
then three spaces 2} in. wide, finishing with the
remaining 1} in. Draw the bevel lines through these
points with the dovetail bevel, f. 1, and the pins
and sockets on either side will be equal. For
lighter work, and where the appearance is a con-

3. Method of Cutting Sockets sideration, the pins are made 'much smaller than

in Drawer Sides. the spaces, generally in the ratio of 1 to 4, but a

maximum space should be 1% in.

In Drawer Construction the pins upon the front are kept one quarter of
the thickness back, so that no end grain may be visible in front, and the thickness
of the pin where it joins the lap is usually equal to the thickness of the saw
blade used in cutting the sockets. The pins in the back are generally made
stouter and spaced wider for the sake of economy. A half pin should be cut on
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the bottom edge, which is kept flush with the upper side of plough groove,and a
similar pin upon the top edge, when it is kept below the sides, as must be done
in any close-fitting case, to let the air escape from behind the drawer. This
arrangement is shown in f. 2, p. 66, which represents one side of a drawer viewed
from inside, with the position of the back, bottom, and front indicated by dotted
lines. When a number of drawers of similar size have to be made, the sides are
placed altogether in pairs,
secured with hand-screws
and squared off to neat
length, then placed in the
bench screw, as shown in
f. 3 opposite, the sockets
spaced and all cut through
at once, cutting gauges
being set to the depth of
sockets, and run all round
as shown. The gauge that
is used to mark the front
end of the sides should
also be used to mark the
lap on the front, and must
be run on the end from in-
side. The pinsare marked ™ Method of Marking Pins of Dovetails in a Drawer Front.
by setting a Front up in
the bench screw, with its grooved side towards the bench, resting a side upon it
with the end accurately to the gauge line of lap, and kept at the right height by
a small slip inserted in the two plough grooves, then steadily drawing the front
end of the dovetail saw through each cut in the side, which will mark the exact
size and position of the pins upon the end. This operation is shown in the photo
above. The pins should be cut slightly larger than marked. The saw should
be run down just on the outside of the saw
kerf. The core can be cut away with the
bow saw, and the, shoulders and back
finished quite square with chisels. It will
be found very convenient to keep two
special }-in. chisels for dovetailing, with
their edges ground in palrs to an angle
of 8o deg. for clearing out the corners,
2. Dovetail 3. Method of Marking and f. 2 illustrates a handy little square
Square.  Socketsin Secret Dovetail. for testing the back and shoulders. It
is made either of brass or hardwood
% in. thick, with the edges a @ parallel, and ¢ at right angles with them. When
the core of the sockets is cut out the inside edges should be slightly chamfered
off to prevent them getting broken when the parts are knocked together.
Mitre or Secret Dovetailing is used in joining the salient angles of plinths,
cornices, desks, &c., in high-class work, and as mentioned before, it is necessary
in this form of dovetailing to cut the pins first. The method of marking the
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sockets is clearly shown in the sketch, f. 3, p. 67. The sockets in this case must
be cut within the lines so marked. After the marking is done, the ends of the pins
are cut off } in. back, and a mitre formed on the lap. A convenient way of shooting
the mitre is shown in f. 1, where a piece of stuff B equal in width to the
dovetail piece is shot to a bevel of 45 deg., and secured to the face of the work with
thumb cramps. This acts as a rest for the shoulder plane, as shown, and enables
the mitre to be shot with ease and accuracy.

Boring.—In boring holes with a Bradawl by hand pressure the tool should
be revolved as it is pressed forward ; but in driving with the hammer this is less

1. Method of Shooting the
Mitre.

3. Method of Upright Boring.

needful, but it should be turned to and fro before it is withdrawn. It must
always be entered with the edge across the grain, as shown in f. 2, to prevent
splitting. Gimlets should not be used for boring into thin wood nor near edges;
as they are made tapering, and thus have a tendency to split the wood. This
may to some extent be counteracted by securing the stuff in a bench or hand-
screw, but generally a Bit is to be preferred. In boring with Brace and Bits,
suitable bits should always be selected for the work. Shell or spoon bits,
f. 5, p. 25, are suitable for boring across the grain, but not with it, in which
direction they will run out of truth through the core not clearing. Centre bits
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will only cut across the grain. Nose bits, f. 4, p. 25, are primarily intended for
boring in the direction of the grain, but they can be made to bore across if the
hole is commenced with a bradawl. Twist bits, f. 2, will bore in any
direction, and will make a much cleaner and truer hole than any other kind.
They require considerable care both in use and storage. The hole should be
commenced exactly in the
direction it is intended to
go, as any attempt to alter
the direction during the
boring will result in a bent
or broken bit, both equally
useless. The method of
‘ ce when

shown in

ite. The

the stock

1 by rest-

n it, and

the bit
»y taking
with a 1. Method of Horizontal Boring.
ened on i
Holes may be conveniently and accurately bored in a

m by resting the stem of the bit upon a block equal in

listance that the bit is from the surface of the support. This

hoto above. When it is requisite to bore a hole any certain

sleeve of wood, f. 2, is secured to the bit by two small
screws, leaving the required amount uncovered. Each size bit
requires a separate collar, but they are readily made by boring
holes in each end of a cylinder of wood, one to fit the shank, the
other the stem of the bit. :

Fox-wedging, or foxtail-wedging as it is sometimes called,
consists of a stub mortise and tenon, made to fit accurately in
depth and thickness, the ends of the mortises being undercut to
receive the spreading tenon, which is forced out as it is driven
home by a number of small wedges inserted in the end, as shown
in f. 4,p. 150. This effectually prevents the withdrawal of the tenon,
which should present the appearance of f. 5, p. 150, if ripped down

2. A Collar the centre. To Make this Joint, the mortise should be bored out
for Bits. to a uniform depth, the tenon cut } in. short of the depth, and
spaces for the wedges as shown, the longer ones on the outside

diminishing gradually towards the centre where the splitting must be slight,
or it will extend beyond the shoulder. The wedges should be of hardwood,
straight-grained and tough, well fitted, with slight taper, and planed quite
smooth. After fitting the rail accurately without the wedges, and it should fit
very tight in the length of the mortise to prevent splitting, fix a hand-screw
close to the shoulder as additional protection. Well glue the wedges and tenon,




70 DRAWBORING AND PINNING.

and enter the wedges in the cuts, glue the mortise, and cramp up steadily but
continuously. If the operation is suspended but for a moment, the wedges will
set and break, spoiling the joint. The cramp should be left on the joint until
the glue is hard.

Drawboring is a method of tightening up the shoulders of framing in mortise
and tenon joints, when from the size it is not convenient to
use cramps. It is done with the aid of a tool called a drawbore

{ pin, which is made in two forms. The one shown in f. 1 is

) known as a joiner’s pin. It is a highly polished low-tempered

steel bar, tapered in length, and fixed in a round handle. The

other form, chiefly used by carpenters, as shown in f. 2, is

made of malleable iron, somewhat stouter, and with a head

1. Method of  formed in the solid containing a hole used for the insertion of

Drawboring.  ; lever to twist the pin out with. The method of using the
pin is as follows:—Drive in the tenon until the shoulder is close up, then

mark the outside edge of the stile upon it. The tenon having been left

purposely about 1} in. longer, withdraw the tenon and bore square through
with a §-in. or }-in. bit, the centre of the hole being on the line and in the

middle of the tenon. When the tenon is again '

inserted, the hole will project half-way; if the <= )
pin is now driven in as shown, the shoulder will
be brought up tight, f. 1. 2. A Drawbore Pin.

Drawbore Pinning is a method of fastening
a stub tenon by means of a hardwood pin driven through the cheeks of the
mortise. It is chiefly confined at the present time to rough outside work, or
imitation medizval joinery, as it is neither so effective or of so good an
appearance as a glued and wedged joint. The hole is first bored through the
mortise sides, then the tenon is inserted, and the centre of the hole marked upon
it by twisting the bit used for the boring backwards. Then the hole is bored
through the tenon ;% in. nearer the shoulder, and when the pin is driven in it

[T\
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Enlarged Section
of
= Clasp Nail. 5. Example of
3. Nails and Brads. Skew Nailing.

continually exerts a strain, tending to keep the shoulder up. The pin should be
cleft, and is better left with a number of sharp arrises than shaped in a dowel
plate. When used in painted work, it is usual to countersink the ends of the
pins below the surface and stop them flush with putty, but the subsequent
shrinkage of the wood invariably betrays the presence of the pins.

NAILING, BRADDING, and SCREWING.—The various metal fastenings used
in Joinery comprise nails, cut or clasp, wrought ditto, French and American wire
ditto, floor brads, joiners’ brads cut and wrought, panel pins, needle points, f. 3,
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wood screws, f. 2, p. 72, handrail bolts, and handrail screws, f. 3, p. 72, and fig,,
p- 73. Clasp nails, A, f. 3, p. 70, are the most generally used kind. They will .
drive in all soft woods and many hard varieties without splitting, if the wider
sides which are parallel are placed in the direction of the grain. When driven
near the end of a board they should have holes bored for them. These nails and
also cut brads are slightly wedging in section, as shown in exaggerated degree
in f. 4, p. 70, and in driving will drift towards the wider side, as indicated by
the arrow. This drifting must be counteracted, when it is desired for the
nail to go in straight, by inclining it slightly towards the narrower side.
It is, however, often an advantage to have the point drift away from the
surface, and the nail should be inserted with its wider side towards the side that
it is desired the point should go. When driving nails into end grain they
should be skewed towards each other, as in f. 5. There is less danger
of splitting in thus crossing several rows of fibres, and the nails hold much
better. Nails are usually driven } in. below the surface with a punch, and
the holes stopped with putty for painted work, or coloured stopping for
polished woods.

Wrought Nails, B, f. 3, are much tougher than clasp, are more suited
for driving in hardwoods, or in positions where their points can come through
and be clinched. They require holes to be made for them, as they taper on
both sides. Both the above-mentioned kinds are made in sizes from 1 in.
to 4 in, advancing by 4 in. Larger sizes are termed spikes. They were
formerly sold by the hundred—3d. for 1} in., 4d. for 1} in., 6d. for 2 in. and
so on, and are sometimes still spoken of as sixpenny and tenpenny nails, &c.
They are now all sold by weight, but brads are still sold by the thousand.

Wire Nails are of parallel section throughout—the French, circular as
at D, f. 3; and the American, elliptic as at E. These may be driven
in any direction without splitting, and require no boring. The former hold
best, but the latter make the smaller holes. They are made in sizes from
Iin.to 5 in.

Floor Brads are shown at C, f. 3, and are, as their name indicates,
used chiefly for fixing floor boards. Sizes from 1} in. to 3 in.

Brads, F, f. 3, require similar treatment to cut nails. The projecting
head is always driven in the direction of the grain, not across it. Brads are
concealed in hard wood, by carefully lifting a chip along o
the grain with a bradawl as in sketch, and gluing it - \
down again after driving in the brad. Brass brads are ¢ -
made for use in oak and other acidiferous woods, sizes : |
increasing by eighths of an inch from } in. to 2 in.

Panel Pins, G, f. 3, are specially made wire brads;
they do not hold so well as the cut, but make a smaller hole. They are
difficult to drive without bending. The finer sizes require boring, and the
points should be dipped in grease. The heads must be cup-shaped, not flat.

Needle Points, H, f. 3, are fine polished steel pins similar to sewing
needles without eyes. They are made in six degrees of fineness, and are
chiefly used in fixing small mouldings or thin mountings. They are driven into
the wood and snapped off flush, being very hard and brittle. They require

Method of
Concealing Brads.



72 PELLETING.

great care in driving. The points should be dipped in grease before driving.
Wood Screws, f. 1 & 2, are made in iron and brass, in lengths ranging from
} in. to 6 in, and in diameter from 4 in. to § in. They are flat-headed,
and are intended to be sunk flush with or below the surface. Projecting or
Round-headed Screws are shown at A, next page. These are used for fixing
metal to wood. All screws should have holes bored to the depth of their
shank, of a size to take the shank easily. The thread will cut its own way
in all except very hard wood, where this will also require to be bored for, with a
smaller awl. Care must be taken in turning in screws to

keep the screw-driver upright, or it will slip and burr the

edges of the cut, producing a very unworkmanlike appear-

ance. Holes for screws should be countersunk with either

A conical or rose bits, f. 7, p. 25, unless the head is required

to be sunk, when a centre-bit hole to the required depth

is first bored, and then the hole for screw within that,

@B as shown in f. 1. After the screw is inserted, the

hole is plugged with a pellet. of wood similar to the

N é.tigl(:?tli’z%ets work and in the same direction of grain, the operation
"B Section. _ being termed Pelleting. The pellets are usually turned

in sticks, as shown in f. 1, A being the elevation and
B the plan. The latter indicates the way the grain runs.
e w@ Brass Cups, f. 2, are used to receive the heads
2. Brass Screw Cup.  Of screws in beads, mouldings, &c., that have to be
removed occasionally. The cup should be fitted in
first by boring a centre-bit hole rather smaller than the top of the cup,
and slightly less in depth. A drop of glue should be placed round the
hole and the cup driven in with a smart blow of the hammer; a piece of
steel or hard wood should be interposed to prevent driving it below the
surface. Then the hole for the screw can be bored. Iron screws should always
be greased before insertion, to prevent rusting, and to facilitate their subsequent
removal, especially when in oak, which rapidly
corrodes iron; for permanent work, brass screws
should be used in this wood. A rusty screw can
sometimes be started, when other means fail, by
heating the head with a red-hot iron bar.

Fig. 3 is a Handrail Bolt. These fastenings,
originally intended for securing the butt joints in . .
handrails, are now used generally for fastening any 3 Handrail Bolt.

. . . A. Live Nut. B. Washer.
butt joint that requires pressure to draw and keep ¢. Dead Nut.
it up. The bolt is screwed at each end, and has a
square nut C at one end, and a round or “live” nut A at the other. This nut
is driven round by the handrail punch, f. 1, p. 30, which enters the slots shown
on the edge of the nut. A washer B is interposed between the live nut and
the wood to prevent the former burying itself when turned.

The Handrail Screw, next page, is a tapered screw threaded at each end,
and is used for holding up small joints in handrails, &. The screw is turned
into one piece until half the shank is embedded, then the other part of the
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joint is turned on to the projecting end and twisted until tight. This screw
requires a little manipulation to get it exactly in the right position to ensure
the correspondence of the sides of the moulded rail.
Glass-papering.—Glass-paper is used to bring work to a uniform surface
by removing plane marks and other slight irregularities, and is not intended or
should be allowed to take the place of the plane in reducing surfaces
to a common level. Such a proceeding is wasteful and unworkman-
like—good workmen are very sparing of glass-paper, especially of the
coarser grades. Glass-paper is made in seven grades, numbered O or
flour, 1, 1}, F2, M2, S2, and 2}. For cleaning off deal or other soft
wood that has to be pamted F2 (fine 2) and 14 are the most suitable,
and should be rubbed across the grain diagonally. A piece of cork A
about 3 by 5 by 2 in. thick makes the best rubber, and the paper
should be cut into quarters, used in one thickness, and wrapped close
to the rubber. Pine or deal that is to be left in the white or varnished A Handrail
should be rubbed lengthways of the grain, not across. The shoulders Screw and
may be flushed off with a few circular rubs, but finished straight; 1} éhR°::g'
and 1 are the papers for this work. Hardwoods that have to be S?rew_
polished are prepared with Nos. 1} and 1, or for a high finish with
“flour” paper. The first paper should be rubbed with the grain; the second
passed all over in small circles, thoroughly cutting up the first made scorings;
the final rubbing being with the grain, and in the case of framed work
finishing accurately at the shoulders. If this procedure is followed, the surface
will be dead flat, and not show scratches when polished. The coarser grade
paper is used for rubbing down mouldings. Rubbers should be made the
exact reverse of the moulding or some part of it, and be made of soft pine,
preferably cork-faced. Hard rubbers destroy the paper rapidly. The paper
should not overhang the ends of the rubber, and should be bent round closely
to it, otherwise the sharp arrises of the moulding will be destroyed. Rubbing
should be done quickly but not heavily. The latter will generate heat, soften
the glue attaching the glass to the paper, causing it to come to the surface,
clogging the wood, and in some cases tearing strips of fibre out. In cleaning
up resinous woods, the surface and the paper should be rubbed with chalk to
prevent clogging. Glass-paper should not be used damp, as the glue is soft, and
causes the dust to cake on the surface. Woods of a woolly texture, such as
Honduras mahogany, sequoia, black walnut, &c., are more rapidly cleaned up
by damping their surfaces after the first rubbing. Hot water should be rubbed
on with a sponge, only just sufficient to colour the wood. This will “raise the
grain,” ze.,, make all the short ragged ends of the fibre that have been pressed
down into the pores curl up, when, after they are dry, they can be easily cut
down with the second paper. It is next to useless damping down before paper-
ing, as then only the larger fibres left by the cutter will be lifted, and if too
much water is applied the fibres will be rendered soft and limp and will not
rise out of the pores. Some woods are of so woolly a texture that a good sur-
face cannot be obtained without first binding the grain—that is, after the first
rubbing, going over the surface with a brush dipped in size or very weak glue,
which must be left to get thoroughly dry, and then dusted with powdered
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whiting before rubbing up. A high finish is given to mouldings worked on very
hard wood, such as ebony or Spanish mahogany, by burnishing them after
papering with a rubber made of the same wood, oiled and rubbed rapidly.

Stopping and Removing Defects.—Various cements are used for filling
nail holes and other slight imperfections on the surface of work. Those used for
soft woods are usually composed of glue and whiting, or other colouring matter,
such as yellow ochre. They should be used hot, heaped up in the hole, as they
contract in the drying. Stopping for hard wood has usually wax or resin as
a base. Plain yellow beeswax is a good stopping for oak or teak ; the wax
melted over the gas and mixed with Indian red or alkanet root for mahogany ;
brown umber for walnut; and yellow ochre for pitch pine. All holes to be
stopped with cement should be-undercut to key
in the cement. Large holes must be stopped
with inlays of similar wood. In painted work
these may be any shape. Where the defect is
small enough to be bored out, pelleting is the
most economical. In polished work, lozenge-
shaped or saw-tooth inlays are best, as shown

Stopping with Wood Inlays. i figure. The inlay should be cut first with

the edges under square. Mark the outline with

a marking point, and mortise out carefully to the line, glue both and drive in.
Let the glue dry hard before cleaning off.

Bruises may be removed by wetting the depressed part with hot water, or
if very deep, by laying a wet piece of flannel on the bruise and ironing it with a
hot iron. '

Iron and Glue Stains may be removed from coloured woods with dilute
oxalic acid (pozsorn).

SETTING OuT.—In setting out work from rods that have been prepared
by the foreman, as is the usual practice in large workshops, it is not wise, unless
positive instructions to that effect have been received, to work to the shoulder
lines shown thereon, as these are seldom laid off with sufficient exactness for the
purpose. They are merely indications of what is required. The exact amount of
the sticking of planes or machine-cutters must be ascertained and allowed for.
The lines struck on the work should be the “sight lines,” as shown on the rod—
that is, the inside edge lines of the stiles and rails in framing, and the outside
face lines in fittings, cases, cupboards, &c. All allowances for mouldings, re-
bates, housings, &c., should be made from these lines, and in the subsequent
fitting the shoulders, &c., should be eased back if required, until the sight lines
coincide with the surfaces they represent. This will ensure the finished work
being the right size. Allowances for sticking &c., are best set off with spring
dividers or special marking slips. These latter are short prisms of hard wood
planed to definite sizes, which should be marked on them. They are much safer
to use than trusting to rule measurements. It is a further advantage to have the
slips in various coloured woods for their easier identification.

In setting out for hand work every mortise and tenon shoulder must be
squared over, and in soft woods the shoulder lines should be neat length, as
they are generally put together from the saw ; but in hard woods the shoulders
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should be left slightly “full” to allow for shooting. In preparing work for
machinery, the method of marking and amount of allowance must depend upon
the methods pursued in the particular mill, and close observation should be
made by the workman of the peculiarities of various machinists; some of these
will work accurately and even blindly to lines, altering their machine to suit
any variation in the piece; others will work on the “safe side”—that is, leave
lines in, shoulders full, grooves tight, &c. Others again, with more confidence
than consideration, will set their machines to one piece, and run through all that
is required to that size or shape, paying no heed to lines on the stuff. Each of
these idiosyncrasies require special treatment, but generally it is better to set out
sight lines accurately, shoulder lines full, grooves and housings bare. Gauging
stickings and rebates with marking gauges is not advisable, unless in cross-grained
stuff, and if they are numerous and varying, they should be run on with a pencil
gauge, f. 1. For exceptions to this rule see Chapter VII. under “ Rebating.”
Mortises should all be set out and gauged as in hand work, but tenons
and shoulders, if more than one alike are required, need not be marked on

yd
N ¥
%///;//,//% '
. 2. Jamb Set Out for Machining. 3. Jamb Set Out for
1. Pencil Gauge. Hand-working.

more than one piece, as the tenoning machine, which forms the shoulders also,
when once set, cannot well vary.

Plough Grooves should not be gauged on both sides, but cross grooves and
housings are better knife-marked in. Generally all shoulders and cross grooves
should be knife-marked in, and all mortises pencil-marked.

True Sections should be drawn on the side of the piece, as shown in f. 2,
which represents a portion of a door jamb lined ready for machining. If more
than one alike is required, one section is sufficient, with a written reference
to the number wanted. Sections of mouldings are best placed on the ends
of the stuff. In setting out frames, &c., that start from the floor, the floor line
should always be drawn on with the knife, so that it shall not be lost in the
working. The presence of this line saves much time when fixing the work.

Fig. 3 illustrates the different treatment required for work to be prepared
by hand. The same jamb is represented as in f. 2. Here, however, the
section is drawn upon the end, and the lines for the mouldings, rebates, and
grooves gauged upon the sides as shown. Small plough grooves would be
run in to commence the moulding, and rebates taken out, as indicated by
dotted lines.

IN SETTING oUT DOVETAILS FOR MACHINE WORK, when a dovetail
machine is used, only one set of pins and one set of sockets will need to be marked,
as the machine, once set, will make any number of repeats; but where the dovetails
are cut on the band saw, all the pieces containing similar sockets, such as drawer
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sides, should be fastened together in pairs in one large block, either by bradding
one to the other, or by gluing two strips of paper across each side near the
ends, and then gluing all together by these strips, which will hold them quite
steady whilst cutting, and they may be readily separated with a chisel afterwards.
The two outside sides should be marked in with a templet as in f. 1, and
the pins marked by the corresponding templet, f. 2. It will be noticed that
these templets, which are carefully fitted together, are made in “reverse.” The
reason of this is that the sockets will be marked the thickness of the line

. I. Setting Out Dovetail Pins 2. Setang Out Dovetail Sockets”
for Machine Cutting. for Machine Cutting.

smaller, and the pins an equal amount larger than the templets, which will allow
for contingencies. The pins on the fronts of drawers are run in by tilting the
table of the band saw to the pitch of the dovetails, and fixing a wedge-shaped
fence across in front of the saw to give the piece the correct angle with the
line of blade, as shown in the sketch, f. 3. The core of the fronts can be
removed by the “eclephant” or recessing machine.

Cleaning Off is the production of a finished surface, flat, straight, or regularly
curved, and free from torn up or stripped
fibres, and as applied to framed work,
consists in reducing the inequalities at
the shoulders and elsewhere to a dead
level with the trying plane, then going
all over the surface with the smoothing
plane to remove the “tears” occasioned
by the coarser set iron of the former.
This operation is succeeded in the case
of work to be painted by * papering up”
with glass-paper across the grain, as de-

Lo~ . scribed under the head of glass-papering.

3. Method of C;;:ggs :.:F Dovetails on In the case of work tog be P;)o l??sheg,
Scraping precedes the papering up.

This is the removal from the surface of a series of extremely fine shavings by

means of a small thin sheet of steel called a scraper. The scraper removes all the
marks left by the smoothing plane, and produces a very highly finished surface.

In Cleaning Off a door or other similar framing, commence by levelling
down the muntings to the rails, then the rails to the stiles, then try up the stiles
straight through, work the plane diagonally across the shoulders, which will
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avoid the danger of breaking out the rails. Test all the parts with a straight-
edge, and try for winding by laying the straight-edge from corner to corner.
If the work is in wind, it will be hollow on one diagonal and round on the other.
Remove the high places.

To Smooth Up, set the smoothing plane iron as fine as it will possibly bite,
go over muntings, rails, and stiles in the same order as in trying off, but plane
in the direction of the grain, finishing the rails exactly at the shoulders. The
shoulders should be tested with the back of a foot-square to see that they have
not been made hollow in
the smoothing. Lift the
plane off when it reaches
the end of a rail, and be
careful not to cut across
the grain of the rail. In
smoothing the stile, such
cross planing, though not
visible in the “white,”
will be much in evidence
after polishing. Afterall
marks have been re-
moved by the smoothing
plane, the work must be
scraped.

In Using the
Scraper, grasp it firmly
with the fingers of each hand around the ends, the thumbs behind and the fingers
in front, as shown in the photo above. It must not be bent, or hollows will
be produced. Tilt the scraper away from the body at an angle of about 45 deg.,
and press steadily but lightly, passing the tool in short strokes about a foot in
length over the whole surface until every mark and irregularity has been
removed. This state of the work can best be ascertained by drawing the hand

slowly over its face palm downwards. If the
scraper is thin and liable to bend, it may be
stiffened by inserting it in a holder or pad,
f. 2. This is made of a piece of pine with a
saw-cut on one edge to hold the blade. The pad is
also uscful to hold the scraper whilst sharpening it.

To Sharpen the Scraper.—At the first time of

1. Method of Using Scraper.

2 3. using, the edge must be filed perfectly straight
A Scraper  Edge of a Scraper and square; then all the file marks must be
Pad. Magnified.  obliterated by rubbing carefully on an oilstone

until a polished straight edge is obtained. In this
operation the scraper must be held perpendicular to the stone. Then lay the
scraper on its side close to the edge of the bench, give it several sharp rubs
with the steel sharpener held quite flat on each side, to remove any burr left by
the stone. Next, holding the scraper upright on the bench, and grasped firmly
in the left hand, draw the steel in one hard, steady, but rapid stroke along the
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edge from end to end. The sharpener must be held slightly under a right
angle with the face, the handle being inclined towards the body, so that a burr
is produced on the near edge of the scraper, which is then turned over and the
operation repeated on the other edge. Fig. 3, p. 77, which is a section of a
scraper, shows the burr or sharp cutting edge (much exaggerated). The edge is
best produced by one sharp rub; a second stroke will frequently destroy the burr
produced by the first, as it is difficult to keep the hand exactly at the same angle.

Protection of Work during Transit.—All open frames—that is, those
having only three sides, such as door frames, jamb linings, &c.—should be
braced diagonally whilst on the bench, to prevent them getting racked out of
square when handled. The brace must form a triangle with the head and
one side, and may be cut in the rebate or nailed on the edge, as most con-
venient ; and they should also have a rough stretcher fixed near the bottom
to preserve their parallelism. Fitted abutments and joints should have deal
packing pieces bradded to them; and fitted sashes, short packings nailed at
each end of the stiles. Sashes are generally fitted into the frames on the
bench, then removed, marked on the edges with a chisel for easy identification,
and then handed to the glazier. After glazing, they are weighed to ascertain
the necessary counterbalancing weights required; then sent to the building and
stored in a safe place until the plastering is finished, when they are hung in
the frames. Doors and framed work are sent out from the shop with the horns
left on as a protection to the rails. The top horns of sash frame linings are
usually left on for fixings. In work that has to be fitted to walls or floors a
sufficient extra width should be left on for scribing thereto.

Polished work, such as framing, counter tops, &c., should have pieces of
coarse felt interpdsed between them, to prevent scratching, and be enclosed in
rough crates, or have short packing pieces screwed on the top and bottom ends.



CHAPTER V.
THE STEEL SQUARE IN JOINERY.

The “ American ” Square: its uses in Carpentry—The * British” Square : improvements
by the Author described—Methods of obtaining Roof Pitches and Bevels—Describ-
ing Polygons of from five to ten sides—Uses in fixing as a Plumb Rule, as a Level,
as a Mortise or Panel Gauge—Marking the Shoulder of a Diminished Stile Door—
Obtaining the Mitre Lines of Double Splayed Linings—Bevels for Hoppers and
Trays with Splayed Sides, Mitre and Butt Joints—Obtaining true shape of Skylights
in a Hipped Roof—Setting out a Triangular Louvre Frame ; Bevels for Louvres,
marking the Housings—Setting out Stairs—Step Ladders—Describing Ellipses with
the Square—Describing Circles.

THE ordinary or “American” Steel Square is generally considered more
adapted to Carpenter’s than to Joiner’s.use, and in the companion volume
to this book its uses in roofing and other framing has been fully dealt
with; but the several improvements made in this tool by the author have
considerably enlarged its scope of usefulness, so that many operations in
Joinery that have hitherto required the preparation of special drawings or
moulds to obtain the necessary bevels, &c., may be more readily done by its
aid and a few simple calculations. Some of these improvements are patented,
and the tool is known as “Ellis’ Universal,” otherwise “ The British Steel
Square.” It can be obtained of the maker, Mr G. Buck, 242 Tottenham
Court Road, London, or through any large tool dealer. This square is pro-
vided with an adjustable steel bar or fence, by which it can be converted into
triangles of various dimensions or degrees, and it is the sundry properties of
the right-angled triangle that are utilised to obtain dimensions or produce
required bevels. These principles, having been fully explained in “ Modern
Practical Carpentry,” need not be repeated here: space only permits of brief
references to a few of the operations that this square may be applied to. The
more important side of the improved square is shown in f. 1, p. 80—the edges
divided into inches and parts. At the middle of the length of the blade is a
semicircle divided into degrees, which may be utilised for obtaining given
angles. Certain lines are engraved upon both arms radiating from the centre
of the arc—these are the common roof pitches to which the fence, shown in
f. 2 & 3, is adjusted for obtaining lengths and cuts of rafters and braces : other
pitches are obtained from the index arc. Upon the left hand arc lines repre-
senting the sides of various polygons are engraved. A bevel set to the edge
of the square and the indicated line will give two sides of that polygon, and
the operation repeated for the required number of sides will complete the
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TO OBTAIN BEVELS. 81

figure. A plummet hole (not shown in the drawing) is made in the blade,
and by aid of a small plumb-bob work can be levelled or plumbed when
fixing it. Fig. 4 shows the gauging attachment, by means of which single or
double lines can be accurately gauged from {4 in. apart up to 22 in. Fig. §
is the pin attached to the fence for the purpose of describing circles and ellipses,
as explained below.

To Obtain the Bevels for a Diminished Stile Door, see f. 1 & 2, Plate I.—
Set the adjustable fence, by means of the thumb-screws, to the width of the
rail upon the tongue or narrow arm (less any sticking) and to the amount of
diminish upon the blade or wide arm (plus any sticking)—these dimensions
in the example are .10 in. and 2§ in. respectively. Then hold the fence to the
edge of rail, and the blade will give the shoulder cut. By applying the Square
to the sight lines on face of the stile, as shown in f. 2, the tongue of the square
will give the corresponding shoulder for the stile. If the back edge of the stile
is worked from, apply the square as shown in the dotted lines.

To Obtain the Bevels for Splayed Linings, see f. 3 & 4—Let a 4, f. 3,
represent the face of a splayed jamb-lining in plan, and & &’, f. 4, the elevation
of the front edge; ¢ ¢ is the soffit to which it is mitred. It is required to
find the bevel for the mitre joint " 4. This is shown on the developed
side, which is merely drawn to make plain the application of the square, and
is not necessary in practice (this holds good of most of the drawings here
given, which are not necessary when the reader has mastered the principle of
the tool).

Rule—Set the fence so that, measuring from the, heel x, the width of the
lining @ =9 in. is shown on the blade, and its run, or the amount it is “out
of square,” ¢ a=4 in. is shown on the tongue. Then apply the fence to the
inside edge of the board, and the tongue will give the correct bevel as shown.

To Obtain Bevels for Hopper or Tray Sides, see f. 5 & 6.—The first is a
part plan and the second a section of a tray with inclined sides. The methods of
obtaining the bevels for these geometrically are shown on p. 2235, but, as will be
seen, it can be accomplished much quicker with the Square. First, to obtain
the splay of the sides, draw the run a 4, f. 6, or, in the absence of a drawing,
determine the amount of pitch. Set the fence to this amount on the tongue,
as shown on the right hand of f 5, and set the width of the side a ¢ on the
blade ; then, with the fence held to the bottom edge, the tongue will give the
cut for the side joint. The method of obtaining the mitre cut for the edge, as
shown on the left hand, is similar. Take the actual thickness of the side, de, f. 6,
upon the blade, and the run, & f; on the tongue, as shown in the plan—the
tongue gives the cut. It will be noticed that the square is drawn to double
the scale of the rest of the figure. Any dimensions may also be doubled, with-
out affecting the angles, for convenience of setting out.

For a Butt Joint, as at F, take thickness of edge ¢ g, f. 6, on blade, and run
of side at level of lower edge %7 on tongue (or a larger triangle of similar
angles may be obtained by producing the edge ¢ g to cut the ground line;
then take length of this produced edge on the blade and the run a 4, f 6,
on the tongue); with the fence applied to face side, the tongue will give the
butt joint.

F
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82 HIPPED SKYLIGHTS, ETC.

Hipped Skylights or Lantern Roofs.—See f. 7, in which the dotted triangle
represents the plan of the end light, and the grained parts the true shape of stile
and rail. The drawing is made to show the application of the square, but the
only things necessary to obtain the bevels are the width of the roof, 6 ft. 10 in,,
and its rise, 3 ft. 3 in. With these, the length of the hip, or the stile of the light
can be found. First take half the width of roof, 3 ft. § in., on the blade, and the
rise, 3 ft. 3 in., on the tongue ; measure the diagonal joining these figures across
the heel of the Square, which will be found to be 4 ft. 9} in., the run of the
hip. (MNote—Inches on the square represent feet, and the y;th divisions inches.)
Next take the run, 4 ft. 94 in., on the blade, and the rise, 3 ft. 3 in., on the tongue;
then the diagonal will be found to measure § ft. 9} in., the nett length of the
outside edge of the light on its joint lines. Having obtained these dimensions,
set the fence to read 4 ft. 9} in., the run of hip, on the blade, and 3 ft. 5 in,
half the width of the light, on the tongue, and apply the square as shown in
the drawing—the tongue will give the shoulder cut. To find the edge or joint
bevel ; set the fence to the length of the edge, 5 ft. 9§ in,, on the blade, and the
rise of the light, 3 ft. 3 in., on the tongue. Cut the horn of the stile, square from
the face, then rest the tongue on the face, and the fence will give the joint bevel.
This is exactly the same procedure as finding the “ backing ” of a hip.

To Obtain the Bevels in a Louvre Frame.—See f. 8 & 9, which are
elevation and central sections respectively of a triangular ventilator, such as is
used in stables, &c. To find the end cuts for the boards, take 12 in. on blade,
and run of the frame in the width of a board, as a 4, f. 8, on the tongue, and
tongue gives the end cut. To find the bevel of the housings, take 12 in. on
the blade, and the thickness of frame on the tongue, hold fence to opposite side
of frame, as shown in dotted lines, and the tongue gives the trench bevel. The
edge is developed to show this plainer.

Setting out Stairs.—For Cut Strings.—Set the fence to the going or width
of the step upon the blade, and the rise or height of the step upon the tongue,
and mark from top edge of string. For Close Strings—Run the nosing line
down at the required distance from top edge, as shown in f. 10, place the square
as shown to the required figures—in this case, 10 in. on blade and 6} in. on
tongue—set fence to edge of board, and line out with wedge templets held to
edge of the square.

Step Ladders.—Fig. 11 shows the method of setting, being the same as for
cut strings. The mortises may be set out from inside of blade by noting the
figure that cuts the face edge when lying on the pattern step.

Striking Ellipses for sash and door rails, centering, &c. This is done with
the square, as shown in f. 12. Draw two lines upon the stuff at right angles
to each other, as A A and B B. Mark off on these the span and rise of the
desired curve, then arrange the square, as shown to the right, driving in two
brads or screws to keep it in position. Set the adjustable fence with its two
thumb-screws, so that measuring either from one end of the slot or from the
notch in the end of bar to the first and second pins respectively, their distances
therefrom shall equal the rise and half-span (semi-minor and semi-major axes
of the ellipse) ; then, placing a pencil at the end of the slot (or in the notch at
end), move the bar along the edges of the square, and one-quarter of the ellipse
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will be drawn. To complete, turn the square over as indicated by the dotted
lines, and repeat the action.

Circles of any size up to 4 ft. diameter can be described by driving a brad-
awl at one end of the slot in the fence to act as a centre, and arranging one of
the buttons to the required radius. Place a pencil in its notch, and sweep around
the curve.



CHAPTER VI
JOINERY MACHINES.

Introduction—Scope and Limits of Remarks—Advantages of Skilled Operators—Most
Useful Machines to Small Builders—Sawing Machinery : Circular Saw Benches,
Classification of, according to Saws, according to Feeds, Description of Feeds,
Comparison of Rising Table and Rising Spindle Benches—Description of Various
Makers’ Specialities—A Plain Circular Saw Bench—A Rising Table Saw Bench—
Automatic Feed Ripping Bench—Cross-cutting Benches: Classification—The
Joiner's Cross-cut Bench—A Combination Ripping and Cross-cutting Bench—
Best Part of Saw to cut with—The Three-Spindle Saw Bench : its Uses—American
Type of Tilting Table Saw Benches—Band Sawing Machines : Description of Various
Types, Advantages of, Comparison with Circular and Frame Saws—A Jobbing Band
Saw: Extemporised Fence, Requirements of Pulleys, Saw Blades, Sizes, Guides, &c.
-—An American Band Saw—A Band Saw with Swinging Frame—A Combination
Circular and Band Saw Bench—Planing Machines—The Surface Planer: Dangers
of, Speed of, Cutters’ Capabilities—Portable Electric Planer—The Panel Planer—
Over and Under Planer: Advantages of—Hand and Roller Feed Thicknessing
Machine: Capacity and Speed—Spindle Machines: Description and Uses of,
Method of Fixing Cutters, Varieties of Cutters, Cutting Action, Fences, Advantages
of Double Spindles—Single Spindle Moulder—Double Spindle Moulder: Speed,
Capabilities—A Spindle Machine with Tenoning Attachment—The Routing Machine
—An Improved Elephant—Shaping and Recessing Machines of Various Makers—
Tenoning Machines: Classification, a Typical Machine—A Joiner's Tenoner—
Automatic Double-End Tenoner—Mortising Machines—A Power-driven Reciprocat-
ing Mortiser—The Continuous or Chain Mortiser: Advantages of this Type—A
Hand Mortiser—A Combined Hand or Power Mortiser—A Combined Mortising,
Boring, and Moulding Machine—Automatic Dovetailing Machine—A Saw Sharpening
Machine.

INTRODUCTION.

THE increasing use of machinery in the preparation of joinery since the publica-
tion of the first edition of this book, renders necessary a fuller treatment of the
subject than was at that time deemed needful in a work the chief aim of which
was to give information upon the methods of handwork.

To deal, however, with a// the machines that are employed in woodworking
operations in the builders’ shops was impossible in the space at the author’s dis-
posal, therefore the machines dealt with are those only that may be advantage-
ously employed by the joiner, in the more mechanical and laborious operations
connected with the craft, or in specially difficult work where mechanical accuracy
is considered essential.
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It may here be interpolated that in the author’s opinion it is a mistake on
the part of many manufacturers to recommend their machines for their supposed
advantage in displacing skilled labour. His own observations, during employ-
ment in various large shops using machinery, has led him to conclude that not
only will a competent joiner-machinist turn out better work than the average
labourer, but he will, by his knowledge of the requirements of the specific work
in hand, often utilise a machine in a manner, and to an end, never dreamt of by
the untechnical operator. It should be remembered that a machine, however
well constructed, cannot z4ink.

The author has been requested to point out the best kind of machine for
various purposes. After considerable investigation he concludes that there is no
“best.” If it were possible to combine all the several excellences of the various
makes in one machine, even then it would not be invariably the “best” in all
circumstances.

Combination machines, which are the kind more particularly dealt with
herein, since they are the most likely to be the first set up in a small shop, are
generally out of place in a large machine shop with ample space and driving
power. Again, many types of combination machines have accessories designed
for local requirements that would rarely be used in other places. Obviously to
purchase these would bé a waste of money to a builder in a neighbourhood
where they were not required, although indispensable in the first-mentioned case,
and so on. In the author’s opinion the five most generally useful machines in a
shop of limited accommodation and requirements are, a circular saw bench,
a band saw machine, an overhand planer, a spindle moulder, and a mortise
machine. In many cases the planer may be dispensed with, as a great deal of
small planing work can be done upon the spindle moulder.

This chapter consists of a brief description of sundry machines and their
capabilities, with a few general remarks on the characteristics of the various
types; the method of using them is dealt with in the succeeding chapter.

The photographs of machines that illustrate the descriptions have been
obtained specially for this work, with the object of giving the reader information
of the latest patterns of machines; the names of the respective makers are
appended, so that those interested in any particular example may be enabled to
make further inquiries. The specialities of a few American firms are introduced
for the benefit of readers in the U.S.A. Whilst all the firms that are quoted are
makers of considerable repute, it must not be inferred that any not mentioned
are necessarily inferior; want of space, rather than of material, has prevented
reference to many others.

SAWING MACHINERY.

CIRCULAR SAW BENCHES are of three distinct classes, severally designed
that they may best meet particular requirements. The first class, used for ripping
or cutting in the direction of the grain, are in their larger forms confined to the
conversion of balk and log timber into flitches, &c., and are termed breaking-
down benches. Formerly these were known as “mills,” but this designation,
leading to confusion with the building in which the machine was housed—the
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saw-mill—is now abandoned. A smaller variety, termed re-sawing benches, are
used chiefly for ripping stuff already sawn into market forms, or flitched in the
breaking-down machines, into smaller scantlings. The second class, called cross-
cutting or dimensioning benches, are, as the name implies, used for cutting across
the grain, also for the conversion of joinery stuff to required dimensions, for its
ready manipulation upon other machines; in other words, the first class of
machine does the work formerly done with pit saws and half-rip saws, and the
second the work done similarly with the hand and panel saws. The third class
are termed combination benches ; these are designed to some extent to fulfil the
duties of the first two, and in addition, are capable of performing several other
operations such as boring, grooving, mortising, &. Saw Benches are also
differentiated by the method of “feeding,” s.., the way in which the timber is
brought up to the saw for cutting; they are thus classed as Hand-Feed and
Power-Feed. In the
former the timber is
simply fed up to the
saw by the muscular
exertionof the sawyer.
In the writer’s opinion
this is a method that
cannot be economi-
cally employed for
cutting stuff of greater
depth than 8 in.,, ex-
cept in the case of
such soft timbers as
American pine and
whitewood. For
deeper cutting than
this it is advisable
to use some form of
power-feed. The
A Plain Circular Saw Bench. simplest of these is

the Rope Feed, in

which the timber is brought up to the saw at a regular and continuous speed by
means of a rope fastened to its end by a hook, and wound upon a drum at the
back of the bench, which should be driven by a belt from the saw spindle, so
that the speed is proportionate to the speed of the saw. For still heavier
cutting, such as balk timbers and hardwoads generally, Continuous or Roller
Feeds are employed, whilst for the conversion of round timber, rack-feed benches
are the best. Roller-feeds consist of (with sundry minor variations accord-
ing to make) a series of small anti-friction or “dead” rollers working in the
fence behind the saw, and one or more fluted “live” rollers bearing against
the outside of the timber; these latter are made to revolve by endless chain
gearing or bevel wheels on the connecting spindles driven from pulleys on
the countershafts, and they drive the timber forward continuously at any desired

speed.

froad,
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Rack Benches have a travelling table in place of the usual fixed top, which
moves on rollers and carries the timber past the saw. Underneath the table is
a rack or series of teeth, which engage with a revolving toothed wheel or pinion,
driven from the countershaft. The gearing is so arranged that the feed forward
is comparatively slow, to suit the speed of the saw in use, whilst the return
motion of the table is much accelerated, usually about three times faster than
its forward motion. There are several other methods of feeding, such as the
Automatic Slide Bench for short stuff; the Endless Chain, with lifting links or
dogs to catch the timber, &c., but these are too special in their uses, to come
within the purview of these notes. The larger benches have “fixed spindles,”
that is, the saw is mounted upon an arbor, or spindle, that revolves in its bearings,
but is otherwise immovable; the difference in depths of cut required, being
obtained by the use of saws of different diameters. In the smaller benches,
differences in depth of cut are obtained by either the rising and lowering of the
spindle, or of the top of the bench, in addition to the use of saws of various
diameters. There is considerable difference of opinion among users as to which
is the better method of adjustment, movement of the spindle or of the table.
The disadvantage of the former is, that the length of the driving belt is altered
when the spindle carrying the pulley is raised or lowered. When the machine
is working at “short centres,” z.e., with the countershaft near to the bench, the
belt must be long enough for the highest position, and it then frequently slips
when in the lower; this is not such a drawback where a long belt is used, as
the sag of the belt compensates for its looseness. The disadvantage of the
rising table is, that when lifted to its greatest altitude, it is too high for the
average man to work at with convenience. This drawback, however, is more
readily overcome than that of the loose belt, by the use of a footboard, or raised
platform placed around the bench.

A Plain Circular Saw Bench, as made by Messrs Reynolds & Co.,,
is shown in the sketch opposite ; it may be obtained with either a
“fixed” or a rising spindle. The dimensions of the table top are 4 ft. 2 in.
by 2 ft, and saws up to 30 inches diameter can be used, the maximum
depth of cut being 11 inches. The frame is cast in one piece, and the rear end
of the table is fitted with a bearing roller for carrying off heavy timber. The
fence is capable of a fine parallel adjustment to the saw, by means of the hand-
screw S, and a coarse adjustment by hand ; it may also be tilted at any angle up
to 45 deg., or turned completely off the table when cross-cutting is to be
done. This latter movement will be better understood by reference to the plan
of a similar bench shown on p. 110.

A Rising Table Saw Bench as made by Messrs Sagar & Co., is shown
in the two views, f. 1 & 2, next page. These are made in three sizes from
4 ft. by 2 ft. to 5 ft. by 2 ft. 8 in,, the latter taking saws up to 38 in. diameter.
The table is attached at each end to wide slides working in dovetail grooves,
which are adjusted by bevel wheels actuated by the large hand wheel A. The
makers claim great rigidity and accuracy of movement of the top by this
method. Two fences are provided, the ordinary one shown at F, f. 1, having
the usual quick adjustment by lever 4, and fine adjustment by finger wheel and
screw C. " It will angle up to 45 deg,, slide longitudinally to suit the saw in use,
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and turn right off the bench upon the sleeve and spindle shown at the end. The
special fence F, f. 2, is of extra length, and is fitted at the top with a dovetail
slide to which a tenoning apparatus can be attached, as shown in dotted lines.
The tenons are cut by a pair of small saws, mounted on the spindle with spacing

1. Rising Table Saw Bench.
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2. Back View of Rising Table Bench.

collars between them.
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