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INTRODUCTION.

RHERE is always a certain amount of difficulty in
‘ addressing amateurs on a subject essentially prac-
tical. This arises from the fact that the Author
has to appeal, not only to the higher mental faculties of his
readers, and to their love of the subject, but it becomes
necessary to describe absolute manipulation: he has, in fact,
to ask them to unite the knowledge and refinement of men
of education, with the practical work of artizans.

Experience, has however shown, that it is easier to engraft
practical skill on those who are already in some degree ac-
quainted with scientific principles, than it is to teach correct
methods of construction to men who have from their youth
been accustomed to work by “rule of thumb,” and to pursue
their occupations after a certain fashion, just because that
fashion has obtained in the different shops at which they

have worked.

The Author knows full well how our English gentlemen
can work: He is quite aware that in the Crimean and other
campaigns, the officers, supposedly “fine gentlemen,” showed
what gentlemen can do when need calls on them, animated
by motives far beyond those which are merely pecuniary,
difficulties serving only as incentives to greater exertion; and.
most of the readers of these lines will be able to call to mind
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X Introduction.

numbers of the churches of this country, possessing lecterns,
pulpits, fonts, &c., made and carved by ladies and gentle-
men of the different districts, in a manner which defies the
criticism of either the artist or the workman.

These pages then, are written for gentlemen who feel
pleasure in active occupation, bringing into play their natural
powers of construction, and who, having the necessary leisure,
desire to make or repair numerous appliances in the house
or grounds—not so much to save money as trouble and
annoyance; and they may rest assured that the pleasure
they will give to those whose comfort and convenience they
thus promote, will richly repay them for the time and trouble
they have bestowed on the construction of any of the articles
of furniture or ornament described herein.

Were it not that every schoolmaster assures, his pupils
that “there is no royal road to learning” (at the same time
that he is cramming his victims after a fashion that royal
pupils—at least, those who had the inexpressible blessing of
the guidance of the late lamented Prince Consort—would
scorn), the Author would say, that to learn to do anything
improperly, is to waste time and trouble; and therefore, the
tools to be used, and the method of working with them,
and such marﬂf)ﬁlative processes as the workmd#n, be he
gentle or simple, should know, are fully and carefully de-
scribed. The knowledge thus gained will enable the amateur
—even if not able to execute the work—to direct the men
he may employ; who, from the utter neglect of technical
education in this country, will often be found utterly incom
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petent to do anything out of the common way, @r to suggest
a single thing beyond what they have seen other workmen
do.

The instructions given will not, it is hoped, be found too
technical, although perfectly practical; and the amateur will,
perhaps, receive confidence from the information that the
Author has himself made all the articles described, so that
the hints given are records of what has been done rather than

chimerical designs, which look well on paper only.

E. A. D.
London, 1875






A DESCRIPTION OF THE TOOLS USED IN
CARPENTRY.

For convenience of reference, the tools are here described in groups as follows :
STRIKING TooLs, Saws, CUTTING TooLS, PLANES, BORING TOOLS,
PINCERS, GUIDES, and AUXILIARY APPLIANCES. .

. . .
STRIKING TOOLS.
(Fig. 1.) o

’ l “*HE typical tools of this group are, of course, the HAMMERS, and
these are of numerous kinds, adapted to every branch of the
various trades in which they arc employed. In carrying out the sug-

gestions herein made, the amateur carpenter will require three, viz.,

1



2 Tools used in Carpentry.

a good-sized one for heavy work, a medium one for general purposes,
and a small one called a “ Claw Hammer "—a sort of domestic friend,
which may be kept hanging up in some convenient spot pro bono
publico—a gencral order being issued that it is to be returned to its
place after it has been used. By its aid nails that have fallen out of
their places may be restored, or others drawn out, and numerous little

matters may be set right, thus preventing damage and annoyance.

Ig. 2.

The hammer should be held by the end of the handle, and the blows
struck should be firm and regular. It will be readily understood that
the longer the handle is held, the heavier will be the stroke ; and onc
blow struck when ¢he handle is held at its extremity will be more
cfficient than a (‘iozcn rapid little taps given with the h::mmer held
near its head. It will also be clear that in its progress the head of the
hammer travels through an arc of a circle, of which the wrist is the
centre, and therefore the arm and hand must be raised above the level
of the nail to be struck. This is illustrated in Fig. 2, from which it

will be scen that if the nail at A were struck by the hammer, it would be
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bent outwards ; whilst that at B would be driven perpenglicularly down-
wards.

The MALLET is simply a wooden hammer, the head of which isa
mere block through which the handle passes. Its use is to give the
necessary blows to the ends of pieces of wood which are being mortised
together, or to strike the mortising chisel, or any other tool having a
wooden handle which would be damaged by an iron hammer.

The AXE and ADZE, although they are both cutting tools, are also
used as heavy hammers, the blows being struck with the back of the
head of the tool. The axe is used for chipping or splitting off pieces
from a plank or other piece of timber, so as to reduce it approximatcly
to the form required, after which it can be further shaped with the
Drawing-Knife—or, as it is termed by some, the “ Shaping-Knife”—and
finished with the Spokeshave or with the Plane—all of which will be
described in their places. The Adzc is similarly used on horizontal
surfaces : the head is placed at right angles to the handle, and shaped
into a hammgr at the back. 1t is scarcely necessary, however, to point
out that as, in using either the axe or the adze as a hammer, the sharp

edge is directed towards the workman the greatest care is necessary.
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SAWS
(g 3)

Saws arc of various kinds, but 1t will only herc be nccessary to de-
scribe such as are likely to be used by the amatcur It 15, of course,
very casy to.fgrm a large collection of tools, but 1t 15 not wise to
do this. it 1s, by far, better to purchase only such as arc absolutely
required, adding to the stock from timc to timec By this plan the
habit 1s formed of getting as much work as possible out of cach tool ;
and further, it is not likcly that the amateur carpenter will under-
take the larger and rougher departments of the trade, such as planing
large boards or sawing them down lengthwise, knowing that they may
4



Saws. 5

be obtained thus prepared for very little more than they would cost
in the rough, as at most timber-yards there are machines for sawing
and planing, and thus it is advisable to order the wood in lengths,
planed and edged. .

The RIPPING-SAW will thercfore not be needed. It is large, has
coarse teeth, and is used in sawing the wood lengthwise, which it does
very rapidly.

The HAND-SAW will, however, in the amateur’s workshop, take its
place, and will be found to answer every purpose. It must be pointed
out that the saw only cuts in the downward motion, and that thcrefore
it is only then that force should be used, the tool being mercly drawn
up after each stroke. Sawing should not consist of a series of short
jerks, but the whole length of the saw should be employed. To saw
in cxactly a straight line is a result of some practicc; and to obtain
this, the amateur carpenter should rule a line across a piece of wood
and saw closely to it, not really cutting it away, but leaving it just
visible, in ogder that he may be sure that the saw has really gone
in a straight dircction ; and the line should be marked on the back as
well, in order to obtain thc power of sawing in an exactly vertical
plane, so that the end of the wood may be square with its surface.

The board to be sawn should be placed across two kitchen chairs,
or trestles, the piece to be sawn off projecting towards the right hand
—this piece should not be supported in any way during sawing, but
when it is nearly severed it should be lightly held by the left hand
to prevent its breaking off. The workman stands on his right foot,
the left kx;ec pressing on the board, which is also Képt down by the
left hand. Smaller pieces may be secured in the bench-vice. The
saw should be started very gently at the extreme angle of the wood,
force not being used until the edge is passed, so that the angles may
not be split off.

The TENON-SAW is a smaller tool, oblong in shape, and being very
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thin, is supported along the ridge of the back by a brass or iron rim,
which gives stiffness to the blade. This saw is sold in various sizes;
and it is advisable to purchase one of the smaller and one of the
larger sizes, and with these very accurate work may be done.

All saws should be kept in good order, and for this purpose should
be sent occasionally to the tool-shop to be sharpened, after which they
will be found to work rather roughly for a short time. This may, how-
ever, be remedied by sawing through some picces of hard wood, by
which means the burr left by the file is removed.

It is needless to say that the saws should be kept bright and free
from rust; and if they are hung up against the wall of a workshop
where there is the slightest tendency to damp, they should be greased
by rubbing a little tallow or fat over them. They may also be pro-
tected against damage by a sheath made of a piece of wood of the
length of the saw, in which a groove about 2 inches deep has been cut
by the very saw for which it is intended. This plan, however, could
only be pursued with the tenon-saw ; but for the hand-saw a different
one must be adopted, as, of course, it would be most difficult to saw a
deep groove quite straight in a picce of wood of the required length.
In this case, therefore, two pieces of board, about 3 inches wide and
3 inch thick, should be prepared, and these should be united at their
lower edge by a strip of wood a little more than an inch wide, a space
being left just wide enough to admit of the saw fitting tightly between
the two sides.

The TURNING-SAW is one which will be indispensable to those for
whom this booKis written, inasmuch as by its means the curved parts
of ornamental work are cut. This saw—made on a large scale—is in
common use on the Continent, where it supplies in many cases the
place of the hand and tenon saws. The blade (which may be obtained
of various widths) is held in a frame consisting of two side pieces kept

apart by a cross-bar, fitted to them by a tenon at each end, but not
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in any way fastened. The handles end in pieces of round iron, in cach
of which a slot is cut; in this the saw is placed, and s&ured by a wire
pin or small nail at the one end, whilst a movable pin is placed at the
other. A cord is then wound around the two upper ends of the side
pieces of the framc, and in this a straight piece is inserted, which being
twisted round until the whole frame is tightened up, is moved slantingly,
so as to pass over the cross-bar, against which it presses, and by which
it is prevented returning.

The method of using this tool will be further explained when its
services arc called into requisition.

The KEVIIOLE-SAW is used for purposes similar to those in which
the last-named is employed, but it is not by any means as cfficient,
being, in fact, adapted for small purposes, such as sawing out a key-
hole—from which indeed *it derives its name. Blades of various sizcs

are required, and these are secured in the handle by means of screws.

LI ‘g, C‘%A_{"l
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CUTTING TOOLS
(Fig 4)

The scparation of the tools into classes is, of course, an arbitrary
one, and there is necessarily a certain connection between each of the
classes. Thus, both axes and saws may be called cutting tools ; but
the former act more by the force applied than by their absolute sharp-
ness, and a smooth continuous cut cannot be obtained by their means,
whilst refincment is out of the question : the latter may be said to rasp
their way across or 3'ong the fibres of the wood, and the cut requires
smoothing by the plane or other mcans. It will, therefore, be seen
that the term “ cutting tool ” applics principally to the group of chisels
—varying in form and size.

The DRAWING-KNIFE forms a connecting-link between axes and
chisels: it is, as it were, an axe worked by being drawn edge down-
wards along the wood, instead of being struck against it by force ; and

8



Cutting Tools. 9

thus, though it is not adapted for splitting large pieccs of timber or
for the rough work which may be accomplished with the axe, a greater
approach to refinement may be made, and the work may be preparcd
either for the lathe or the plane.

Again, the Drawing-Knifc is a kind of chisel worked by two handles:
by bcing drawn towards the operator, instcad of being pushed from
him, it can be used either on its sharp edge, or, as in concave curves,
it is worked on its bevelled side, and may thus partake of the smooth
movement of the chisel rather than the chipping action of the
axe.

In using cither the axe or the drawing-knife, the direction of the
fibres of the wood must be observed, and the tool guided accordingly,
so that it may not work too deeply into thec wood. A little practice
will soon enable the amateur to manage the tool satisfactorily.

Chiscls may, as far as our present purposes are concerned, be divided
into Paring Chisels, Mortising Chisels, and Gouges.

PARING CWISELS are straight and flat pieccs of stcel acutely bevelled
at the edge at right angles to their length. They are of various sizcs,
and the amatcur will find four answer all his purposes. Thesc sizes
should be 1{ inch, 4 inch, 1 inch, and 1} inch.

MORTISING CHISELS are thicker in the body than the others, being
formed, as it were, out of square (or rather, oblong) bars of steel, and
have a widcly-spreading shoulder, forming an abutment for the handle,
which is proportionately large. The mortising chisel is driven by the
mallet : the.iron-headed hammer should never be uged for this purpose.
The sizes of these tools most uscful are ¥ inch, 14 inch, and 3{ inch.

The GOUGE is simply a chisel, the Made of which is curved in a
direction parallel to the length of the tool. The sizes most useful are
Y inch, 34 inch, and 1 inch, and the curves of these should not be too
deep.

In grinding chiscls the bevel should, in the first instance, be very



10 Tools used in Carpentry.

flat, and this portion is performed on the grindstone ; the tool is then
to be finished ;m the oilstone. It must, however, be pointed out, that
this bevelled part should not be allowed to become curved : it should
consist of two surfaces. Tt should not be ground like Fig. 5, but like
Fig. 6—

Fig. s. -

/
Fig. 6. 4

the sutface ¢ being that made by the grindstone, and that at & being
the cxtreme edge as left by the oilstone. If the amatcur has not pro-
vided himself with a grindstone, he can send his tools to a tool-shop or
working cutler to be ground ; and as far as the grinding is concerned,
this plan will generally be found most convenient, as much practice is
required before the power of grinding well is acquired : cven if in the
country, the village carpenter will be able to render good gservice, cither
in grinding the tools or in showing the method to bec pursued. It is
absolutcly necessary, however, that the power of setting tools rcady
for use on the oilstone should be acquired, as this is so constantly
required, that the work will be hindered if the tools are sent away ;
besides which, the people at tool-shops scldom set the tools with the
refinement required by the workman.

Gouges are ground, as far as their outer side is concerned, on the
grindstone, but reqyire to be turned about during the operation ; after
this they arc t&'be finished on the oilstonc. But they rcqt;irc that the
inner side should also be slightly ground ; and this is done by means
of pieces of stone called “slips,” which are rounded at their edges. This
requires great care and some practice to accomplish successfully.

The SCREWDRIVER, although not a cutting tool, is, in form, nearly

allied to chisels, and is too well known to need description.



PLANES.
(Fig. 7)

Planes may be considered as chisels, fixed in solid guide-blocks, in
order to prcv'ent their sinking more dceply into the wood at one part
than another; and it will thus be seen that the longer the plane, the
more is this object accomplished. Hence, for edging long boards which
are to be glued together, and which, therefore, require that they should
be absolutely true, a planc called the “jointer,” which is about 30 inches
long, is used. Next in size to this is the “ trying plane,” which is about
24 inches long, and is used for similar purposes.

The planes which are, however, best adapted for the amatcur are—
(1) the JAGK-PLANE—from 14 to 17 inches long—and which, as far
as the articles suggested in this book are, concerned, will answer cvery
purpose ; and (2) the SMOOTHING-PLANE, which is about 8 or g inches
long, and is narrower at each end than in the middle. These plancs
have two irons in them : the one is the cutter, and the other is the
break-iron—the purpose of which is to bend up the shaving cut by the
sharp edge of the other iron.

i



12 Tools used in Carpeniry.

When using the jack-plane for working down a rough surface, the
break-iron should be brought down to about 1§ of an inch of the cutting
edge, but for finer work it should be placed at about dsth from it; and
in the smoothing-plane it should be brought necarer still. The irons
are then to be screwed togcther, and placed in the recess made in the
body of the plane to receive them, and are there secured by the wooden
wedge : the edge should project as little as possible beyond the sole
or bottom of the plane; and, to see that it is rightly placed, and that
one angle of the blade is not farther out than the other, the plane
should be turned upside down, and placed on a level with the eye,
when, by looking along the surface, the slightest error will be detected.
If it be necessary to bring the iron farther out, this should not be
effected by striking it on its upper end, but by a few taps on the front
cnd of the body of the plane itsclf, by which mcans it may be most
accurately adjusted ; and if it be found to project too much, it can be
withdrawn by striking on the back end of the plane. After the latter
opcration, it will be necessary to give a blow or two with, the hammer
on the wooden wedge, which will have become loosened.

There are two other kinds of planes which will be of service to the
amatcur, but which will require great practice before they can be used
with success: these are the Rebate-Plane and the Match-Plane.

The REBATE-PLANE is used in forming a rcbate (or, as it is generally
called, a “rabbet”) along the edge of a board. It is a narrow plane,
and may be had of two kinds: in the one the iron crosses the sole
at right angles to the length of the plane; and in the other it is set
obliquely. THhc first is used in cutting a rcbate parallel to the fibre of
the board ; and the other in performing a similar opecration at the end
—that is, crosswise to the fibre.

The difficulty experienced by the amateur is in making the plane
travel in a true parallel to the edge of the board ; and there are planes

made with guides to accomplish this; but these are very much more
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expensive, and the following means will answer the purpose quite as
well : Let A be a board, in the edge of which it is refuired to cut a
rebate %4 inch wide and !{ inch decp; a strip of these dimensions has
literally to be planed away, and the planc must therefore be prevented
travelling horizontally farther on the surface of the board than 24 inch,
and vertically it must not be allowed to sink deeper than 1 inch.

Thesc planes arc made from 3/ inch to 2 inches wide.

L]

We will assume that the one with which the work is to be done is 114
inch wide. Plane up a strip of wood (B, Fig. 8) to the width of 1 inch (the
thickness will not be any consideration), and screw it at right angles to
another picce (C), thus forming a letter L. This will form a case, which
will, when placed and fastened to the side of the planc by a couple of
screws, shut off 1 inch of the width of the sole, allowing it to encroach
upon the surface of the board to the extent of 14 inch only; a mere
strip (D) s::rcwcd on the other side at }{ inch from the sole, will prevent
the planc sinking decper than is required. On no dceount should the
guide be screwed to the sole of the plafie, which should always be kept
perfectly smooth—the surface uninjured by screw-holes. Nor is it
nccessary to damage the sides of the planc by more than two small
screw-holes ; for the same side piece, ¢, may be permanently used, th‘:

width of the strip B being altered according to circumstances, and the
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width of D can also be regulated either by planing a portion off below
the screws if the rebate is to be deeper, or moving the screws lower
down in the strip if it is to be shallower, taking care that the holes
correspond with those in the side of the plane, and that the strips do
not cover the apertures through which the shavings should escape.

MATCH-PLANES are sold in pairs, the one of which cuts a groove in
the edge of a board, and the other cuts the corresponding tongue in
the piece to be united to the former one, forming a rebate on each side.
This method of joining boards is sometimes accomplished by grooving
both boards, and inserting a strip, forming an artificial tongue.

Nearly allied to plancs is the SPOKESHAVE. This is a piece of wood
about 10 inches long, into which a thin blade is inserted parallel with
the length. It is used to finish or smoothen concave and other curves,
into which planes could not work, the forms having been previously

given with the drawing-knife.
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BORING TOOLS
(kg 9)

The most commonly used boring tools arc the Brad-awls and Gimlets.

BRAD-AWLS are of various sizcs—from {5 of an inch to § or more:
the smaller ones being generally termed “ sprig bnt;.”~ These tools are
only adapted for working in pinc or thewother soft woods, as, of course,
they are driven in by sheer force ; but they are exceedingly useful for
small purposes, as holes may be bored for the inscrtion of sprigs much
smaller than could be done with cven the finest gimlet. In com-
mencing to bore a hole with a brad-awl, the straight edgce of the point

15
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across the fibre of the wood, and not parallel to it. By holding it
upright in thi$ direction, and applying pressure until the point is some
little depth in the wood, then twisting it backward and forward, the
matcrial will be pierced, and the risk of splitting will in a great degree
be diminished. The larger sized brad-awl may be used as a small
screw-driver.

GIMLETS are of two kinds: plain and twisted. The former are
something like very small gouges with a screw at the point; the latter
are cut with a spiral groove up to about half their length. These are
far preferable to the other, as, in the first place, they can, after they
have once taken hold of the wood, be driven in by being merely
turned, requiring but little force ; and secondly, they make a cleaner
hole, as the wood removed is at once forced upward along the spiral
groove. The amateur should provide himself with three different sizes
of gimlets.

Nearly allied to the last are AUGERS, which are simply gimlets on a
very large scale. These also arc of two kinds: the Shell, which is like
a large gouge, has a flat sharp edge turning up at the bottom ; the
other is called the “Screw Auger,” which, like the screw gimlet, has a
spiral groove running up its length. These may be had singly or in
sets to fit the same handle: their use is to bore large holes to a very
grcat depth or quite through thick wood. There are also “ Brick
Augers” for boring through brick walls.

For making large holes—in fact, for cutting circular aperturcs—
nothing can excced the uscfulness of the “ BRACE AND Bitr.” The
brace consistsof a curved frame or handle, at the one end of which is a
broad flat head on which the frame rotates, and at the other end is a
socket provided either with a spring or thumbscrew, and in this the
bit is placed. The bits may be bought singly or in scts from 14 inch
to 2 inches. A set consists of from twenty-four to thirty-six bits.

The bit is a piece of steel about 4 inches long, which expands into a
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semicircular form at its end ; in the middle of this broad end is a spike
or sharp point, which, on being pressed into the wood, ;.cts as a centre,
on which the bit rotates. On the one side of this the bit is shaped
like a chisel, which, as the brace is turned round, cuts a deep circle;
the other side of the bit is bent horizontally and brought to a very
sharp edge, which acts as a horizontal chisel; and this, following the
vertical chisel, scoops up the wood, the edge of which has been set free.
If a hole is to be cut quite through a piece of wood, another piece
should be hcld tightly pressed against the distant side, so that the
circle may be cut quite through without being broken at its edge; or,
as the central spike is the longest, its point will first make its way
through, it may be withdrawn and the point inserted in the small hole
visible, the cut being then returned to mect the previous one.  This,
however, requires great care, and only the slightest possible pressure
must be used.

Amongst the bits one should be purchased having a conical end, on
which groovgs arc cut. The use of this is to cut a conical cavity around
a hole bored by the gimlet, so that the head of a screw to be inserted
in it may be countersunk, so as to be level or flush with the surface of

the wood.



HOLDING TOOLS
(Fig. 10)

Under this head 1t will be’convenient to include scveral tools of the
same character

1 The COMMON PINCERS, used for drawing out nails, h:‘wing aclaw
at the end of one leg, the purpose of which is to raise bent nails, so
that they may be clutched by the jaws of the tool

2 NIPPERS, which are simply small pincers made of steel, and having
sharp edges to the jaws, they serve as scissors for cutting wire.

3 PLIERS, which have straight cheeks, and are used for drawing out

18
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small nails or for bending wire. They are made of various sizes; and
for very neat work, those used by watchmakers shoufd be Dpurchased.
There is also a kind of pliers called “side-cutting,” which have sharp
blades on one of their sides for cutting off the end of wire when it has
been bent: these are very convenient, as the time and trouble of put-
ting down a pair of pliers and taking up the nippers is saved; and there
is also a kind of pliers sold called “round-nosed,” the cheeks of which
are rounded, so that wire may be easily bent into curved forms, such
as loops, rings, &c. All of these may be had black or bright: the
black are just as good as the bright in every respect but appearance,
and are about 25 per cent. cheaper.

The VICE must be considcred as a fixed pair of pincers. The one
which will be found most useful to the amateur is the Lancashire Board
Vice. This can be screwed to a work-bench or table, where it will be
very serviceable in holding any piece of metal to be filed or cut; it
is also provided with a small block of steel to serve as an anvil. The
Hand-Vice is one in which a piece of metal may be tightly screwed so
as to be held more firmly than by means of either pincers or pliers,
and has an advantage over these—that is, may be laid down without

the article held being released.
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GUIDING IMPLEMENTS
(Fig. 11.)

These tools—or perhaps some of them should be termed “imple-
ments "—are such as are used in marking out the lines to be cut, the
sizes of the different parts, and the direction of the various lines.

The one most deserving the name of “tool” is the GAUGE, since it
is used not only for marking widths, but may also bc employed as a
cutting tool when the board is very thin. In its simplest form the
gauge consists of a block about 3 inches square and 1 inch thick,
through which a stem or rod about 1 inch thick passes, and this can

<0
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be moved one way or the other, and can be secured %t a given part by
a thumbscrew or wedge. Near the end of the rod is placed a steel
point, and this can, by moving the rod, be brought nearer, or taken
farther from the face of the block, the distance between the point and
the block regulating the width from the edge of the board to the line
to be marked. Some gauges have two of these points for the purpose
of marking at once the width of either a tenon or mortise, or both, and

’

they are hence called “Mortising Gauges;” and some are provided
with flat and sharp points for cutting, and these are called “Cutting
Gauges.” The marking gauge may be sharpened so as to be used
as a cutting gauge, and the cutting gauge may be used as a marking
gauge. The amateur will not require both. The method of using
these will be explained in actual practice.

The CoMPASS is too well known to need description. The amateur
is recommended to make better use of it than the regular workmen
generally do. The common habit, when a distance is to be set off, is
to take the 2-foot rule and mark the size by means of a carpenter’s
pencil. This may produce results near enough for the large work of
the constructive carpenter ; but it is not neat or accurate enough for
the house carpenter or joiner, who should be as the Germans call him,
“ein fine simmermann”—a “ finc” or “neat room-man,'— to'whom the
smallest inaccuracy is of importance. Thus the 2-foot rule may do
very well for numbers of fect ; but where inches and minute portions
of them are concerned, the measurement should be taken from the
rule in the compass (which should be held upright), and should then
by its mecans be transferred to the wood.

The TWo-FOOT RULE will require but little description, being known
to all. Of course, it will be understood that there is no reason why
the rule should be 2 feet long excepting convenience of size.

The SQUARE consists of a piece of mahogany or rosewood, in\o
which a steel blade is fixed at right angles; and the BEVEL is a some-
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what similar imPlement, in which the blade is movable, so that it can
be set to any angle.

FILES and RASPs are of great use in rounding off edges and corners,
and for several other similar purposes. Those used for wood have
their teeth wider than those for working in metal, so that they may
not become clogged by the dust which they takc off from the wood ;
and they should never be used for filing metals. The amateur carpenter
should provide himself with one flat file, one half-round, and one round,
one flat and one half-round rasp, and the same number of files for
metals: these may be of a smaller size, and a triangular one should be
added. The rasps will not be required for this purpose.

The T-SQUARE and SET-SQUARES (shown in Fig. 11), will be referred

to in connection with Plan Drawing, page 236.

AUXILIARY APPLIANCES.

The CARPENTER’S BENCII is a very strong table, to which is fixed a
large vice for holding boards whilst their edges are being planed, &c.,
and on which is a “stop,” against which they abut when planing their
surfaces.

Next must be mentioned the GRINDSTONE, which has alrcady becn
alluded to. Various kinds may be seen at the tool-shops, and: the stone
may be had mounted in various ways. Thus, in Fenn's improved
arrangement, the stone is mounted in a cast-iron frame, with treadle or
handle, and improved water-float, which avoids the stone running in
the water ; then there is the improved BENCII STONE, which is smaller
than the last, so that it can be placed on the bench, with telescope

treadle and iron frame; or a very nice stone may be procured, which
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is supplied with multiplying wheels, by which the speed may be much
accelerated ; or a very good stone, mounted in a sin’ple deal frame,
may be obtained for a very small sum.

In grinding tools, care should be taken to employ the whole width,
so that the grinding surface may be kept level, as, of course, any grooves
in it will preclude the chance of grinding a plane-iron or chisel to a
good straight edge ; and this surface should be kept in order by grind-
ing on it occasionally a straight picce of iron, or holding a piece of
hard stonc against it whilst it is being turned: in the latter casec a
little sand and water will increase the cfficiency of the operation. If a
tool has becn roughly broken off, it should, until reduced to some-
thing like a straight edge, be ground on onc of the sides of the stone,
and afterwards finished on the proper grinding surface.

Thc stone should not be allowed to remain soaking in water; and,
as it will not be in continuous use, the stone may be removed or the
water poured off, or an arrangement may be made by which the trough
containing she water may be lowered.

As already stated, unless the amateur engages largely in carpentry,
it is scarcely worth his while to grind his tools if living in town ; but
in the country, the ability to do this will be of great servicc to him.

There are various kinds of OILSTONES. The Turkey was at one
time generally adopted ; but there are now a number of others—the
Arkansas, Missouri, Charnley Forest, Welsh, &c., &c.—each of which
has its advantages. On the whole, the amateur will perhaps find the
Arkansas.bcst suited to his requirements. The qilstones may be pur-
chased fitted in boxes; or, the stone having been obtained, the amateur
carpenter will find but little difficulty in mounting it.

The box consists, in the first place, of a block of wood—say maho-
gany—about 14 an inch wider all round than the stone, and about
doubly as thick : in this a recess is to be cut deep enough for the
stone to sink to about half its thickness. The upper portion of the
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box is made in a similar manner, or it may be made of a rim to fit
exactly round %the stone, and to this a top is to be attached. The
bottom of thc stone must be roughcned, and some plaster of Paris
mixed with water having been poured into the cavities, and the stone
pressed in, it will, when the plaster has sct, be fixed firmly in its place.
There is no objection to a little oil being allowed to remain on the
stone, but it should be clean oil, which, by soaking into the stone, will
render it less absorbent than when new, and thus avoid the necessity
of constantly applying oil when sctting a tool ; but after cach time the
stone has been used, it should be wiped clean—for it will be evident
that the black grcasy matter which is then spread over the surface,
is a paste composed of steel powder, which has been ground off the
tool, and oil ; and this, of course, fills up the pores of the stone, thus
diminishing its efficiency.

As alrecady mentioned in relation to the grindstone, the whole of
the surface should be employed ; but if, after long usc, some parts
have become lower than others, the stone should be groungl with some
finely-sifted sand and water upon a flag-stonc.

A separate picce of stone should be used for gouges, and grooves
will after a while be worked in this, adapted to the various gouges
which are regularly sharpened in them. This, of course, refers to the
outer side only of the gouge; the inncr side is to be whetted by means
of the “slips” already referred to.

In connection with the oilstone, the necessity of a small OIL-CAN
suggests itself. Thjs may be obtained at various pric. s, from 8. to
4s., according to their construction, and the choicc must be .lcft to the
taste of the purchaser.

A very useful appliance is a BENCII-ANVIL ; and perhaps that best
adapted for the purposcs of the amateur is onc used by tinmen, called
the “ Extinguisher Stake,” which presents a broad flat surface at one

end, and is brought to a rounded point at the other. This may cither
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be placed when required in a hole in the bench, or may be fixed in a
stand turned out of a block of hard wood. '

A SCRIBER is a steel point fixed in a handle: its use is to mark
the line in which wood is to be sawn—a purpose which is sometimes
accomplished by the carpenter’s pencil, or one of the brad-awls. The
scriber is, however, more accurate in its work than either of these.

A BRAD-PUNCII is simply a piece of steel brought to a blunt point
at onc of its ends: the flattened end of the point is placed on the top
of a brad, which, on the punch being struck with the hammer, is forced
down, so that the surface may be planed ; the small remaining hole
may afterwards be filled up by the painter.

The GLUL-POT is, of course, one of the most important adjuncts in
a carpenter’s workshop. It consists of an iron pan, in which another
one is placed—the space between them containing water. The glue
should be broken up and placed to soak in cold water overnight ;
after which the gluc-pot should be placed on the hob ncar the fire
until the glueis melted. When used, it should be very hot and about
the consistency of crecam. Both the picces of wood to be glued should,
if possible, be warmed, so that the glue may not be suddenly chilled;
and when glue has been applied to each, they should be rubbed to-
gcther for a second or two, and then tied or clamped, so that they may
be brought as nearly as possible into contact—the layer of glue between
them being infinitesimal, and not cnough to keep the pieces really apart.
The extraneous glue should be removed before it becomes quite hard.

Any other tools or appliances which may be rcquircfl will be spoken
of in connection with the work which may render them necessary. The
forcgoing list, however, will be found to contain a very ample supply
of all such as the amateur is likely to want.

The question of separate tools, versus a complete tool-chest, is one
which will nccessarily arise ; and the answer must, to a certain extent,
be given by the proposcr of the question. It is, to a very great extent,
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a matter of taste; but the following considerations will have some
weight : :

1. That unless the tool-box be purchased at a first-rate shop, the
tools are not to be depended upon—several secondary articles being
put in to make up numbers, and these are absolutely useless.

2. The tools are generally of a smaller size than are useful for work
of any extent.

3. The tools, by being all thrown together in the bottom of the box,
the chisels, &c., become injured, and unless great care be exercised, the
hand is liable to be cut in taking out a single tool, unless all are pre-
viously removed, so as to reach the one required. This inconvenience
is, however, obviated if the regular carpenter’s chest be ordered with
a rack all round the inside, in which the edge tools, &c., are placed.

If, however, the amateur has convenience in his house to set apart
a room as a workshop, he will certainly not require a tool-chest, but
will be able to choose and buy his tools separately ; and, by placing
them in a rack on the wall in front of his work-bench, he will see at a
glance the tool he at the moment may require, and will readily be able
to obtain it. Instructions for making such a rack will presently be
given.

If each set of tools is kept at a particular part of the rack, it will save
much time, for the eye will soon become accustomed to the positions,
and will at once seek the tool required in its right place, instead of
being compelled to travel along the whole rack. The tools may also
be graduated, s0 that the larger chisels, gouges, gimlets, &g, are always
found towards one end (be it left or right) of the space allotted to the
group.

These things may seem trifles, but much comfort and convenience
will be found to arise from them ; for a gentleman, who, of course, can
only devote a limited amount of time to carpentry as an amusement,

cannot afford to spend a large portion of that time in hunting for his
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tools, whilst the annoyance of having to do so is likely to deter him
from following his taste for the work itself. ’

In the course of these pages instructions will be given for making a
cupboard, and the ingenuity of the amateur will soon suggest means
of uniting the advantages of the rack and tool-chest, thus enabling
him to lock up his tools when away from home—by this mecans, not
only avoiding the risk of children playing with them, but also prevent-
ing their being used for purposes wholly foreign to thcir intention by
domestics, who seem to think that packing-cases must be opened with
nicely-set chisels, struck on their handle with the iron hammer; and
that a claw-hammer or a pair of pincers are not at all adapted for taking
out nails, but that very sharp carving tools are specially necessary for
that purpose; and who, on being qucstioned as to some missing tool,
favour the amateur with the information that it has only been used
for a few minutes (long enough to destroy a dozen chisels) in the kitchen ;
or that the axe is in the coal-cellar, the proper coal-hammer having been
lost “long ago,3 even in the days of their predecessors.

Whether the rack, the tool-chest, or the tool-cupboard be adopted,
a tool-tray, in which just such tools, nails, &c., as may be wanted in
any little repairs in the grounds or at any part of the house, may be
conveniently carried, will be found useful ; and directions for making

one will be given further on.
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A TOOL-RACK.
(Fig. 12.)

The uses of a rack for tools having been pointed out, we now pro-
ceed to describe the method of making and fixing one. The back
should be made of an 1i-inch board, 3/ inch thick; the length must,
of course, depend on circumstances.

As it will, of course, be necessary to give measurements of the various
objects and their several parts whilst describing the construction, it is
desirable, at s‘tarting, to explain that workmen are accustomed to in-
dicate feet by one dash (') and inches by two (”), and the relation of
one side to the other by the sign x. Thus, instead of stating that a
piece of board is three feet six inches long, and two feet four inches
broad, these dimensions would be put down—3’ 6” x 2’ 4”.

At about one-third of the width from the top a line is to be ruled,

28
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or, rather, marked with the gauge. This is done in the following
manner: Having looscned the stem of the gauge, which is kept in its
place either by a screw or a wedge, fix it so that the distance between
the steel point and the block is precisely the length required—viz,,
2 inches; then, grasping the other end of the stem with the right hand,
the thumb resting on the block, draw the gauge along the board, keep-
ing the block close to the edge by which it is guided—the left hand
either holding the board, or, if that should be unnecesary, slightly
pressing on the end of the gauge. The steel point should project
very slightly, as it is only required to mark but not to cut the board.
A number of small blocks of wood are now to be prepared, and these
are subsequently to be nailed at intervals along the board close to the
line previously marked, leaving spaces between them adapted to the
widths of the various tools; and as it is most likely that a 2-inch chisel
will be the widest tool used by the amateur, this will be the greatest
distance required. Before these are attached to the back, a strip of
14” wood, 2” wide, is to be prepared—its outer edges being slanted off
(called “chamfered ” or “splayed ”) by means of the smoothing-plane;
and havin‘g placed one of the blocks at cach end of the larger board
and one in the middle, holes arc to be bored through the long strip
and through the blocks, and both are to be nailed together through
the back-board. The nails used should be thin flat-hcaded ones, 214”
long. The back-board being 3{”, the blocks 3{”, and the strip 14”
(=2"), the nails will project 14” at the back; the board should
then bc turned over, and so placed that the head ?f each nail in
turn may rest on the head of the axe, laid flat on the*bench, or on
some other piece of iron; the end of the nail is then to be clamped or
turned over. To do this properly, begin by striking the nail gently on
its point until it bends to form almost a right angle with the length
of the nail, which is then to be struck sideways, so that it may bend
at a point close to the bottom ; and thus the bent point being driven
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into the wood, it will be impossible, without breaking the nail, to pull
it out from the other side. The amateur should aim at bending the
nail only at the points intended, without causing the parts to be
curved ; for, if this is the case, a blow struck on the curved part causes
the head of the hammer to be forced partially forward again, by which
means its tightness is diminished. Two nails should pass through
each of the blocks; but, in order to avoid all chance of splitting the
wood, the nails should not be in the same perpendicular line. Instead
of nails, screws may be used, holes being previously bored to receive
them. When the end and middle blocks have been thus secured, the
intermediate ones are to be fixed in their places. The edges of the
back-board should be planed off as already described.

The method of fixing the rack in its place must now claim attention,
and this must be regulated by the construction cf the wall ; for if the
room be panelled, the rack may be screwed to it, and, in this case, if
the panels are edged with mouldings, blocks must be placed at certain
distances, so that the surface to which the back-board is to be screwed
may be of the same level as the mouldings ; or the rack may be made
in parts, so as to be affixed to the pancl inside the moulding. This
is mentioned because in our old country mansions there are some
beautiful rooms, which, owing to thc modern additions to the building,
are left unused, and are thus likely to afford good accommodation to
the gentleman carpenter. If the occupation of such a room be only
temporary, the rack may be simply hung against the wall by means
of two picture-rings and screw-hooks.

As a general rule, however, the walls would be of brick, plastered ;
and in fixing the rack, or indeed in placing nails at all in such walls,
the greatest care is required in order to avoid the annoyance caused
by the nail allowing itself to be driven an inch or so, then the sound
of the hammer changes, and as the blows are repeated the surface of
the wall around the nail bulges up, and at last a quantity of plaster
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falls out. Then the cause becomes evident—viz., that the nail has
been driven against a brick, instead of into a joint between two, and,
not being able to penetrate, has curled up against the brick, and forced
out the plaster.

It is, therefore, necessary to probe the wall, in order to find a joint.
This is done by driving an exceedingly fine brad-awl into it by means
of the hammer. If the point strikes against a brick, this will soon be
evident, both by the sound and by the resistance. If the steel of the
tool is driven in up to the handle, it is certain that it has entered a
joint. This point is to be marked, and a horizontal line drawn from
it, and on this the wall is to be again probed at different distances, for
the brad-awl may have entered a vertical joint between two bricks, in
which case it would not be certain that a spot on a horizontal line with
the former might be found at once, as would be the case if the tiny
hole made by the brad-awl were made in the horizontal joint. As it
is necessary for a subsequent purpose to be ccrtain on this point,
another hole should be struck at about 2” from the first one, and in an
absolutely horizontal line with it; and if the brad-awl sinks entirely
into this one as well, it will be certain that both are in a horizontal
joint,

Now, it is not sufficient merely to attach the rack or anything else
to a brick wall by simply driving the nails directly into the joints, for
they very soon become loosened, and the whole structure would then
fall down. It is, therefore, necessary (to use a technical term) to “ plug”
the wall, ,

This is do;e in the following manner: Having made sure that the
points at which the nails are to be driven are in horizontal joints, the
little holes made in probing are to be very much enlarged by means
of a chisel—not one of those used for woodwork, but of the kind used
by masons or bricklayers. This must be done without more than the
necessary damage to the surface of the wall. A space of about 23{”
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having thus been cleared of mortar, a wedgeswof wood, about 3” or 334"
long, is to bé driven very tightly in, its end being cut off so as to
be perfectly level (or, as it is termed, ““ flush”’) with the surface of the
wall. The plugs are shown at A and B, Fig. 12. The rack is now to
be held up against the wall, and holes bored through it immediately
over the plugs, and it is then to be nailed up.

When it is known beforehand that woodwork, such as wainscotting,
or window-framing, &c., is to be attached to the brickwork, blocks of
wood, called “ wood-bricks,” are built in along with the bricks, or pieces
of wood of the thickness of the joint are at once inserted, and to these

the necessary frames or boards are nailed.
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TO MAKE AND FIX A SHELF.
(Fig. 13.)

A Shelf is an indispensable adjunct to a workshop, for of course,
planes cannot be put in the rack, nor can they remain on the bench,
which should always be kept quite clear. The best plan therefore, is
to put up a shelf or two, on which the planes, boxes of matcrials, &c,,
&c., can be conveniently placcd, remembcring always that planes must
never rest on their underneath surface or sole, but must always be laid
on their side.

Now, it is desirable at the outset to impress on the minds of amateurs
that whatever is to be made, or whatever is to be built, the work must
be done in a strong and workmanlike manner. It must not be thought
that because the shelf is to bear the small weight of a couple of planes,
it need be omly made in a slight or careless manner.” A shelf once in
its place, there is no knowing what may at any time be put upon it,
and the annoyance of a shelf falling down, and the damage which
may be causcd thereby, may be serious—so serious, in fact, that the
idea of a plane or two coming down on one's head whilst at work at
the bench is one too painful to contemplate, inasmuch as such a
mental picture might go a long way to deter the amateur from taking

83 3
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up an occupation in which he would otherwise find pleasure. A shelf,
then, should 'be supported on brackets. If the wall be of wood, iron
brackets may be employed, and these require simply screwing against
the boards; and even for a brick wall, cast iron ornamental brackets
may be purchased, but these require building into the wall—a work
far beyond the sphere of a gentleman carpenter. The best plan, there-
fore, is to make a pair of wooden brackets, and, of course, there is a
right way and a wrong one of doing this; but, strangely enough, the
wrong way is that most generally followed, and we show this here, in
order to point out why it is wrong in principle, and how it becomes
merely a question of a few weeks’ time, or a few pounds’ weight, whether
it shall stand or fall.

Fig. 14. Fig. 1s. Fig. 16.

Fig. 14 is a side view of the bracket we often see made, not only by
amateurs, but by “handy men,” so often employed to do odd jobs, but
the result of whose exertions is really to provide work for proper artizans.
It consists of a straight piece (A), on the top of which another piece (8)
is nailed, and this is supported (?) by the strut (C). Now, this strut is
cut slantingly at its ends, and nails are driven into its thin part, thus
attaching it by its weakest points, which are either split in driving in
the nails, or when weight is put near the edge of the shelf. For as the
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horizontal B is only fastened to A by means of a couple of nails running
parallel with the fibres of the wood, which, therefore, offer little resist-
ance, the piece of wood B really acts as a lever to draw out these nails,
and the result is shown in Fig. 15.

The objects to be accomplished are, then, twofold : the bracket must
be so constructed that the near end must be prevented pressing down-
ward, and the distant end must be secured against upward tendency.
The following sketches will show how these ends may be accomplished :

Provide some good clear pine wood 2” wide and 1” thick, and cut
from this the back-piece, D, Fig. 16. The length of this, of course, can-
not be given here, as it must depend on the size of the intended shelf;
it must, however, extend about 3” above the surface of the shelf, and
about 3” below the insertion of the strut.

At 3” from the top cut a hole 1”7 high and 1” broad. This may in
the first case be set out by drawing, by aid of the square, a line across
the wood at 1” below that marking the position of the hole. There will
then be two lifes across, viz., one at 3” and one at 4” from the top.
Then, by means of the gauge, mark a line on each side at 14” from
the edge, which will leave the form of the hole, viz., 1 X 1%, which is to
be cut out with the broadest mortising chisel. To do this, hold the
chisel perfectly upright, the flat side towards you, and strike a couple
of blows. Then strike the chisel from the opposite direction, so as to
free some of the wood; and repeat this process on the lower side
of the hole. A hole like this may also be done with a broad paring
chisel, instead of the mortising chisel ; or two 14” holes ‘may be bored
with the brace and bit, the aperture thus formed being afterwards
squared with the chisel. This part is illustrated in 1.

The horizontal, E, is now to be cut to its required length, and be
shaped at its end like Fig. 16, £, a piece 1” long and 14” wide being
taken from each side of the end, thus leaving a tenon 1” wide and
1”7 thick, which will precisely fit into the mortise made in D. Place

§—2
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the tenon te:‘nporarily in the mortise, and from the angle at which the
two pieces of wood meet, mark on each (F and G) the points to which
the strut is to extend, ruling lines across. Having carefully ascertained
that the two pieces are at right angles with each other, place the third
piece edgewise from F to G, and mark the length it is to be, allowing
rather more than 1{” extra on each side, which is to be sawn off, so as
to blunt the end, as shown at F and G; for if the ends were left sharp,
they would have the tendency to split, and would not give the support
which they give when cut off at right angles to the surface of the pieces
against which they are to abut. Saw across the upright and horizontal
pieces at the places where the strut is to be fixed, making the cut }{”
deep, and from the exact points where the strut crosses the two pieces
on its inner side, slant the surface with the chisel to meet the previously-
made saw-cut, subsequently shaping the ends of the strut accordingly.

The parts being now ready are to be put together. Insert the tenon
once more into the mortise, having previously made a couple of deep
saw-cuts near its sides. When in its place, two wedges,'made of beech
or some other hard wood, are to be hammered into these cuts, by which
the tenon is extended without being split. When this is done, the joint
may be additionally strengthened by a screw, 1145” long, driven from
each side. These screws should, however, not be exactly opposite to
each other. Now lay the bracket on its side, and press the strut into
its place edgewise. With the gimlet bore two holes at each end at
right angles to the surface of the strut, and the apertures having becn
slanted at the‘tc;p by means of the “bit " made for that prpose, screws
are to be inserted and to be driven well home. It will be seen that
in a bracket thus constructed the upward tendency of the one end and
the outward tendency of the other are counteracted.

The construction of this important support has been thus dwelt upon
as it can be used for so many purposes. It need not necessarily be
the three straight pieces of pine here shown, but may be made of oak,
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mahogany, or other wood. Its edges may be splayed, .a.nd its ends
may be carved. The strut may be curved, and the spandril (or aper-
ture between the strut and the angle) may be filled with a pierced or
carved panel; in fact, so long as the structural arrangement is correct,
the decorative may be made to suit the taste of the amateur, who
should, however, remember that ornamentation should always be sub-

servient to construction. If the strut is to be curved, it should be cut
so that the fibres of the wood run in the direction of the length, not
crosswise.

The shelf should in the first place be well planed on both sides, on
the front edge, and on the ends, and when the brackets have been nailed
to the wall, it should be laid temporarily upon them, and brought close
to the wall: if it should be found that the surface is not perfectly
straight, the exact shape should be marked on the shelf, the edge of
which should then be planed, so as to fit to the inequalities in thc
wall : it should then be screwed to the brackets.

N e



A PORTABLE TOOL-BOX OR TRAY.
(Fig. 17.)

The power of executing various little repairs about the establish-
ment is one of the pleasures arising from a knowledge of carpentry
and joinery. We all know how true is the old adage that “a stitch in
time saves nine,” and we know, too, that if we live in the country, we
have, in the first place, to wait until we go to town, then to see the
master builder, who promises to send a man (at our expcnse) to see
what is wanted. The man comes, he looks at the “ job,” says he quite
sees what is wanted —which, considering that it is only a trifle, he
could very well have understood from the description we gave, is not
very wonderful—and that he will come to-morrow and do it: a half-
day, or perhaps more (trains run so very irregularly to some places) is
thus wasted in the diagnosis of the case, and in the course of a week,
the man—or another, who has again to go through the inquiry—
appears ; the work is accomplished, after occupying the day, the
expense of the whole being enough to purchase a very nice little
collection of tools, with which it is most likely that a gentleman
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having the smallest development of constructive powers could have
executed the little repairs himself. *

The method of making and fixing a tool-rack has been described,
but this is, of course, only useful in the workshop, and the present
appliance is suggested in order to enable the amateur to select just
such tools as he may require for his purpose in any room in the house
or at any part of the grounds where the sccne of his operations may be.

The Tool-tray is merely a strong shallow box, and the following
are the dimensions :—The two long sides are to be 16” x 6”, and the two
short sides 10” x 6”, the wood being pine 4” thick. The sides are
to be united at their angles by what is called the dovetail joint.

Dovetailing is the mecthod of fastening pieces of wood together by
projecting pieces cut in the wood, somewhat after the form from which
they derive their name, which are made to lock into recesses of precisely
the same shape in the other. Dovetailing is of three kinds—Common,
Lap, and Mitre. Our present business is with the first; the others will
be described as occasion may require their application.
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