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HOW TO BUILD A TRICYCLE HOUSE.

BY H. B. .

IsgarL endeavour in this article, and by
the aid of the accompanying drmnngs, to
for readers of this
aner to construct a tricycle house or shed |
or

make it an easy tas

themselves at much less
_cost than having to buy one.
It has been my aim to
- make it as portable as
_possible, compatible with

_strength. When once built,

it can be taken to pieces

' and refitted easily within
- * the hour.
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- When asunder, the sepa-
parts of the shed con-
sist of only eifht leces :
viz, the two sides, the two
transverse stays above and
‘below door, the back, the
‘floor, the roof, and the door,

. thewhole being held together

& tion by four hard wood -
= catches.
i“ « For the convenience of

.
-

" by eight bolts and nuts,

. with the exception of the
& yoof, which 1s

eld in posi-

those who may not be able

" to understand the drawings
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80 easily, I have marked
~each of the eight parts, as
_well as the pieces composing
those parts, by block letters,
80 that it can be seen at a
ﬂance to which part of the

ed the pieces belong if the
rawings do not show it

distinctly.
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The right-hand side of shed, seen from Humber
the front (as shown in Fig. 1), is marked A ;
the left-hand side. B : the top transverse
stay above door, ¢ ; the bottom stay, b:
the back, £ ; the floor, ¥ ; the roof, ¢ ; the
door, H.

The dimensions shown on the drawines

are of a house originally built for a light
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Fig. 1.—Perspective View of House with Door open, W s I
showing Interior. '

roadster
diumceter, but having since oot a Safety bi
evele, I tind [ _
from tricyele, place the two-wheeler in as
well.  The first thing to be done hy the
builder 1s to take the extreme width, length,
and heiteht of his machine, and work from
those dinensions.

withh  wheels 40 11,

can, by removine one wheel

Should the size of shed
shown 1 drawing he found
laree enough, 1t will be found
a very convenient size. Do
not eramp 1t muchif there is
plenty of room for 1t to stand
i, as there are sure to bhe
extras to be placed 1n it
besides  the machine. It
the house has to be much
larger than the one shown,
the scantlings must be in-
creased 1n section.

All the scantlings are 172
., x 31in., the roof and floor-
ing boards I in. thick, butt-
Jomted. The boarding for
the door, sides, and back of
the shed are ! in. planed :
that 1s about 7 in. thick,
grooved and tongued.

To proceed with the build-
ing of a shed as shown on
drawings : commence with
the sides, which, being simi-
lar, except that one 1s right
hand and the other left, if
we deseribe one it will be
sufficient. Take a scantling
6 ft. 3 in. long,. equal to the
total length of the shed : this
18 for the bottom horizontal
stay. Now cut two others,
H ft. 2 1n. and 4 ft. 2 in.
long, for vertical posts at
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Lelt-hand Corner, see Figs. 5, 6, 7. Fig. 3.—Front Elevation, partly in Section.

b in Fig. 4: for Joint in Upper Right-hand Corner at G, see Figs. 8, 9,
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(Scale of Figs. 2 and 3, }in. to 1 ft.)
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How 70 Burizp 4 Trricycre HoUSE.

front and back respectively. These must
be fitted by means of half-lap joints to
the ends of the horizontal stay and at right
angles to it ; not forgetting to leave the two
incﬁm& below stay for feet. Remember also
that the half-lapof the horizontal stay comes
outside or against the boarding when fitted
up. Having fitted these and fastened them
temporarily in position, the sloping stay on
which the roof rests can now be measured.
Tt must be fitted in a similar manner, the
half-laps of stay again being outside. Three
recesses, 13 in. X 3 in., can be now cut in the
top for the roof scantling to rest in; also
two slots on the inner side for roof catches
to turn in. The positions of these can be

wide, by 3in. deep. A slot must now be cut
in the vertical post of side to admit of this
tongue, and t%ﬂ.t the front of stay and
vertical post are even, as shown in Fig. 10.
The left-hand top corner joint can now be
done in the same way.

The two front corner joints below the
door are similar to preceding, with the ex-
ception that the lower longitudinal side

. scantlings are horizontal, and not inclined.

When the joints are completed, cut in this
bottom stay facing the interior of house
and 6 in. from the vertical side posts
two recesses, 1+ in. long by 1% in. deep, and
3in. from the front. These are to carry the
two floor beams (as shown in Figs. 2, 3, 4).

or nails. Itis to strengthen the back and
prevent the boards being knocked out
should the machine be pushed in too
vigorously. Having cut all the recesses in
the side frames, they can now be nailed to-
gether thoroughly and then boarded ; the
boards, v in. thick, grooved and tongued,
should be flush with the top and bottom
scantlings and side posts, the boards
covering up the ends of the recesses in top
scantling, thus preventing roof working
sideways.

The bolts (Figs. 13 and 14) can now be
screwed to the ends of transverse stays.
In the case of the top stays, back and front,
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Fig 6

Tig. 4—Plan of House, showing Roof Boards removed in Upper L
in Lower Right-hand Corner ; Floor Boards broken to show
Longitudinal Transverse Sections and Plan respectively of
that Longitudinal Side Stay is square, not sloping. Figs. 8, :
of Front of House. N.B.—Lower Joints are similar, except that Longitudinal Side Stay 18

Tig. 5.
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Door, showing Fastening Arrangement. Figs. 13,14 —Bolts for holding Shed together. (Scale 0

measured in Fig. 2, or in the larger scale
details. Having done this, the other side
can be made exactly similar, but the opposite
hand to the first.

We must now calculate the length of the
transverse stays. The door in this case is
3 ft. 61in. wide ; this gives the distance be-
tween the vertical side posts, back and front;
but in order to keep the stays solid we
must allow Zin. at each end for letting into
vertical posts of sides.
length of 3 ft. 7§ in.
this length, two for front and three for back.
The front and back joints vary slightly ; we
will therefore describe the former first,
taking as example the top rizht-hand jaint
above door first (in Figs. 8, 9,10). Cut ont
from end of stay a piece }in. deep by % in.
long (see Fig. 10). This leaves onthe end of
stay a projecting piece %in. long, by 1 in.

’ .
RLA L )

This gives us a |
Cut five secantlings to |

They are placed near each side, so that they
will support the two laree wheels of cycle.
Having completed the four front corner

joints, there will be no difficulty with the

back ones. In cutting out the recesses for
stays, allowance must be made for the
boards, which in this case are flush with
the outside of the vertical posts (see I1g. 7).
The tongne on end of stay in this case 1s
not flush with one side, as in front ones, but
more in the centre of end of stay. Having
cut these tongues on the ends, the corre-
sponding recesses must be cut in the ver-
tical side posts, allowing, as I mentioned
before, for the boarding to come flush with
the end. The four back joints are similar,
so there will be no difficulty. In the bottom
stay, at back, the slots must be cut for carry-
ing floor beams as in the front one.

The middle stay at back is simply recessed
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eft-hand Corner : Felt removed in Urper Right-hand
Seantlings to carry them in Lower Left-hand Corner. (Scale,
Top Right-hand Corner of Back of House. N.B. —Lower Joints at
9, 10.—Longitudinal Transverse Sectlons
square, not

Tig. 9.

10.

orner ; Section on Vertical Side Post
1 in. to 1 ft.) Figs. 5,6, T.—
Backare Eﬂ?:uut;: E“r:g: .
and Plan respectively of Top Right-hand L0
sloping. Figs. 11, 12.—Elevation and Plan of

f Figs. 5 to 14 inclusive, 1} in. to 1 ft.)

' the bolts are underneath the stay. In the

three screws. .
When the bolts are fitted through the sides
the nuts and washers can be put on T};E
screwed up, not forgetting to pll%VhE“ £
middle stay at the back in its place. s
screwing up,lcare should be taken tha
does not produce any warping. . _
The bni:k can 1'11:}':1.3:f be boarded, usmg :E; .

| bottom ones they are above. Holes must Z
' now be bored through the sides, and the &
recesses slichtly enlarged to allow bolt to =

| pass : this should be done carefully, to allow t
as little play as possible. The bolts (shown +

' in Figs. 13, 14) are drawn to scale, and are 1
| 1 in. diameter, flattened out and drilled for ;
1

same kind of boards—namely, groove g
toneued boards— as used in the sides. g
The two beams, 13in. X 3 in., for carryllg s ¢

floor, can now be inserted, and the boards

[Work—June 7, 1800, % "

in the vertical posts, and not held by bolts
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forming the floor can be nailed down. care

l

m‘n%---mkeﬁ-, that the nails only enter the !
two

Jongitudinal beams inserted for thai
. otherwise the house could not be
taken to pieces without: some trouble.
~.Commence boarding from the back. The
first board" will have to be fitted over the
--and’ the last board also, which must
stop % in:from the front of house. It will
thus act as a jamb for the door when closed.

= @ F

Strips of 'wood 14 in. wide by 2 in. thick can | 1 _ ;
b the trenches, and tipped to the full depth
at one operation : when up to the topitis |

now be nailed up the two front posts and
across the top stay, to act for the same pur-
sose - each ‘end of top strip to be cut out
or bolt. 4
‘For the roof, cut three beams 1% in. X
3in. to drop between the side boarding into
the recesses already cut in the top longi-
tudimal scantlings, the tops of same coming
flush with the top of sides. The roof boards.
zin. thick, can now be nailed on, allowing
fbﬂm to.overhanz the sides and ends 13 1n.
Four'hard wood catches (seen in Figs 2, 3,
5, and 6) can pow be cut and fastened by
ood screws 1nto roof, in such positions
that when turned the tongues on same will
catch into recesses onside scantlings. When
the honse is permanently fitted, these serews
can be tightened to prevent catches working
roand and roof being carried off.
" Feltinz should now be nailed on the roof
boards, allowing it to hang over the sides
and ends,as shown, to preveant the drippings
falling on the woodwork. It should now
be well tarred, to make it impervious to

ain,
« The door hardly needs any description,
being composed of ;in. boards grooved
and tongued, and held together by three
battens, §#in.X1in. The size and style of
hinges are clearly shown in Fig. 2, and the
ment for fastening door, when closed,
0'a large scale in Figs. 11, 12, front eleva-
tion and plan respectively.
“_The whole can now be well painted to any
colour to suit the builder’s taste ; a good
slate colour will be found serviceable.
* ‘The house can be placed in a yard just
as it is. If on earth, a brick should be
placed under each foot.
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CONCRETE.

CoxXcrETE is 2 mixture of ground hime or
Portland cement with broken stones and
ravel, and is used to form an artificial
undation on soft ground, or on ground
that is not of one nniform hardness.
It ~was formerly the custom to tip it
from a high s z, as it was supposed to
be mare solid when thus tipped ; but it has
been found that this system ecauses all the
-_Eggher parts to run to the outside, leaving
“finer in the centre, and consequently
the ‘material is not so strong. It is
mow’ nearly discarded, and the concrete is
‘€ither run into the trenches, or tipped
from as-low a level as possible.
. In ¢ommencing the concreting of founda-
tiogs, a level platform of 3 in. deals should
‘be laid down'; the lime, as it is received
“from’the kilns, is-ground ‘in a mill till of the
‘requsite- fineness, and must be kept dry
after being ground ; the stones must be
broken to pass through a 2 in. ring, and
ﬂ::idd bﬁhlsharp, ansular {ui!eees&—smmth
| es are not suitable ; the gravel
lhouldge Wi
& box of suitable size without ton or bortom

WORK,

ave the tine sand screened out of 1t ;

S
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must be provided : this is laid on the plat-
form and filled four times with broken
stones, then twice with gravel, and once
with ground Lime ; the whole 1z then pulled
down, and thorouzhly mixed together; water
is then sprinkled on, and the whole turned
over and mixed nll it 15 thoroughly 1ncor-
porated. Too much water must not be put
on, bur every pari must be wetted : if broken
bricks are used. thev will take more water
than hard stones. It is then wheeled into

levelled over and well rammed down.

In leaving off for the nizht, three or four
feer are laid in at half the full depth toform
an overlapping joining for starung on the
next day.

If Portland cement or lias Iime be used,
thev are mixed in the same manner as
described : the proportion of broken srones
and geravel 1s varied to sumit different
circinstances ; in some cases a less quantity
is used, and In some more—as much as ten
to one of lime or cement : but the proportion
given will make a falr average concrete
which will set 1n a day or two.

When concrete 1s laid 1n a stream or
running water, 1t 1s mixed dry and filled
into bags which are tied up and sunk, the
bags preventing the finer parts of the
cement from being carried away before it
13 set.

The svstem of packing in concrete, which
consists of laying large stones in the mass,
is not looked on with favour, as although
in some cases, if the packing is solidly
bedded and evenly distributed, it might be
adopted, yet there 1s such a temptation to
put too much in, that its use 1s now
generally forbidden.

When lime is used for concrete, it should
be grey stone lime, fresh burnt, and ground
as soon as recelved.

MorTAR ANXD CEMENT.

The mortar used by the bricklayer is com-
posed of one part of grey stone lime to
three parts of clean sharp sand : chalk hime
1s not suitable for building purposes.

As the lime is received from the kilns, it
iz turned over and sprinkled with as much
water as will slake 1it, and covered up wit
sand to keep the steam and hear from
escaping ; when cool, 1t 1s mixed with three
parts of sand to one of lime, and pur
through a fine screen or riddle : 1t 1s then
mixed with water, and turned over and
beaten to a proper consistency, or it may
be ground in a mill till of the requisite
fineness and consistency. The proportion
of sand varies with diderent limes, some
not carrving so much as others.

For damp situations, blue has lime 1s
nsed ; it is mixed in the same manner, but
does not carry quite so much sand. Lias
lime is obtained princip.illy from Aberthaw
in Wales, and Barrow in Leicestershire.

Portland cement is used in damp situa-
tions, and where great strength is required.
It is manufactured in various parts of this
country ; it iz mixed with three parts of
sand to one of cement, generally, although
for different purposes the quannuty of sand
is varied : the less sand that is used, the
quicker the cement sets. It should not be
mixed in larger quantities than can be used
in one dav, as it soon stiffens, and when
remixed with water is much weaker. Good
Porzland eement should weigh about 112
Ibs. per bushel. and should bear a tensile
strain of from three to four hundred pounds
per square

! maechine. but an approximate test may be

LS e TR

inch. It is generally tested by a |

' more than

made asz follows :—Mould a bar of rement,
sav 2 in. square. and when thoronzhly set,
suspend it by one end : then fix a box to the
other end, and gradually fill 1t with sand
till the bar is broken : the werzht of the box
and sand, divided by foar, will b the break-
ing-strain per square inch. _

Portland cement expands in setting. and
this quality should be taken not: of
using it.

Roman cement is similar to Portland
cement, but sets quicker ; 1t will set 1n
running water ; it i1s not much used now.

Parian, Keen's, and Martins cements are
used by plasterers for skirtings, meuklings,
and other inside work.

Draixs.

In commencing to lay the drains from &
house, the depth of the outlet into the main
sewer should first be ascertained, and tae
trenches cut to a uniform fall ; if this plan 1s
not adopted, some parts will have a great
fall, while other parts have scarcely any,
which soon causes them to be stopped up:
the pipes should never have less rall than
1 in. to the foot'; the bottom of the trenches
should be neatly sloped, and a hele made
for the socket of the pipe ; the joiuts should
be made with puddled elay, and should be
made perfectly watertight ; sometimes the
joints are made with Portland cement, hut
where junetions occur it is advisable to use
clay. as if a pipe should have to be taken
up, if the joints are cemented, the pipes wili
have to be broken to get them our : whether
cement or clay is used. care should be taken
that none squeezes through the jomt to the
inside, or it will cause a stoppage: the
inside must be left quite smooth and clear.
No drains should be laid under the floors of
a house, except there is no sther outlet, and
they should then be bedded and covered
with cement concrete to prevent any possi-
bility of sewer gas escaping. and an 1mspec-
tion chamber. or manhole, should be made
outside the house large enough for 2 man to
o down, and work a cleaning brush
case of a stoppage ; the manhole should be
lined with 9 1n. brickwork, and shouid have

t a close firting iron door on the top and a

conerete bottom, with at least half a pipe
depth formed in it with the concrete.

All branch drains should have praperly-
made junctions, and no pipe of larger size
should run into a smaller. Varicus forms
of drain pipes, junctions, ete., are shown in
Figs. 8,9, 10, and 11: a syphon trap (Fig. 12)
should be fixed in the drain between the
main sewer and the house, to prevent the
sewer s arising from the main sewer.  All
waste pipes should be trapped with a trap
similar to Fig. 13, and all wasie pipes anud
down pipes should deliver over a gulley
trap (Fig. 14), ixed outside the house, and
none of them should be connected to the
drains. When the drains are laid in soft ov
wet ground. the pipes should be bedded on
bricks or flat stones, and the lower hall of
the trench filled 1n with vement conerere,
and well mmmed down.

FooTiNGs.

" In commencing to build brick walls. the
lowest courses are built wider than tie wall
which is to come upon them, and are ecilled
footings; the courses should not be set back

21 1., as if set back <4} mn.u
there should be any settlement. the ends of
the bricks are Hable to be snapped off, and
thus destrovy the object of the footings,
which is to give a larger bearing surface to
the walis. Fig. 15 15 a section of footings
for a brick and half wall ; when a half brick

-4
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Fig. 8, —Straight Drain Pipe. Fig. 9.—Simple Junction. Fi b

. . 9 g. 10.—Double Junction, Fig.11.—Bend, Fig. 12.—Syphon Trap. Fig.13.—Sink or w.u.
TI'H-P-_ Eié?ﬂ;ﬁu!ﬁg T;':ll-m F!gﬁiiz.—l’uuti;lga. ;15. 16.—01d English Bond : elevation. Figs, 17, 18.—Ditto: sections. I-'é‘;j',:é lg-t-—l"]%ﬂ%h
Bond : , 21— 0 : sections. . 22.—Ditto, with Old English inside. . 23,—Herring-Bone Bond. . 3%—.
ditto. Figs, 25, 26.—Hollow Walls. Fig. 27.—Wall Tlfn. 5
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‘occurs in the footings, it is laid in the centre
of the wall. The footings should be at least
9 in. wider than the wall which comes upon

them.
BoxDp oF BRICKEWORE.

The bonding of brickwork is one of the
most important Ea.rts of bricklaying ; it con-
sists in laying the bricks in such a manner
that the bricks in each course cross or over-
lap the joints of the course immediately
below them not less than 23 in. The bricks
built with their ends into the walls are
called headers, and those built lengthways
are called stretchers ; the proper method of
keeping the bond right is to make all the
cross joints run straight through the wall,
and to commence the quoins or angles right.
The young bricklayer should carefully study
the proper method of bonding at first, as a
bad method in this, as in anything else, is
not easy to unlearn. The two prinecipal

bonds used in this country are Old English
and Flemish bonds.

Orp Excrisa Boxb.

Old English is considered the strongest
bond ; it consists of alternate courses of
headers and stretchers; Fig. 16 shows
the face or elevation of a wall in Old
English bond, and Figs. 17 and 18 sections
of the joints in two courses of a brick and
half wall. It will be observed that eachlhead-
ing course has a quarter-brick inserted at the
quoin, and that the cross joints in the wall
run right through ; every brick, therefore,
overlaps the joint of the brick below it by
24 iIn. For a thicker wall, the joints must
be set out in the same manner, observing
that the bricks are headers at one side of
the quoin, and stretchers at the other side.

Fremisa Boxnb.

Flemish bond consists of alternate headers
and stretchers in each course ; it is generally
used for house fronts, but is not so strong as
Old English bond ; fFig. 19 1s an elevation
of a wall in Flemish bond, and Figs. 20 and
21 sections of two courses in a brick and
half wall faced on both sides. It will be
observed that every second course is com-
menced with a three-quarter brick, and the
cross joints are carried through the wall ;
the cut headers, A A, are called snap
headers, and do not break joint with the
stretchers 1mmediately under and over
them, making three straight joints; the
snap headers are laid at each side of the
wall alternately to get a better bond ; if
two three-quarter bricks were used, instead
of a whole brick and a half brick, the joint
would be covered ; Fig. 22 is a section of a
brick and half wall, with Flemish bond face
and Old English inside ; in this case, snap
headers occur, which is a source of weakness,
and often more snap headers than are really
needful are used, the facing bricks being of a
superior quality to the inside bricks.

GARDEN WaLL Bonb.

This is generally used in walls one brick
thick for yard and garden walls ; it consists
of three stretchers and one header alter-
natelﬂ in each course ; as the bricks vary in
length, and the wall is faced on both sides,
1t1s difficult to get headers all of one length :
a smaller number are therefore used. An-
other kind of garden wall bond, which is not
much used except in the north, consists of
three or four courses of stretchers to one
course of headers.

HeapiNng Boxb.

~ Heading bond consists of headers only in
. each course ; it is generally used for the

fire-brick lining of kilns, furnaces, ete., and
sometimes 1n circular work ; but for any
quantity of circular work the headers and
stretchers are moulded to the curve; the
stretchers are called compass bricks, and
the headers, which are narrower at one end
than the other, are called bull heads.

HerriNGg-BoxE Boxb.

This bond is used for filling in panels
and under arched recesses; Fig. 23 is an
elevation ; the bricks are cut to a small set-
square with an angle of 45°, and must be all
of one length, the setting being regulated
by a larger set square ; Fig. 24 shows another
form called double herring-bone bond.

Horrow WaArLLs.

~ Walls are now often built with a 2 or 21
in. cavity, to keep out the damp; Fig. 25 is
a section of a one brick, or rather two half-
brick, wall with a 2 in. cavity, making the
finished width of wall 11 in.; thetwo portions
of the wall are tied together with iron wall
ties (I1g. 27); these should be of wrought
iron, galvanised or tarred while hot to keep
them from rusting ; in building the wall, a
lath the width of the cavity with a cord
attached to each end is laid on the ties:
this prevents the mortar dropping to the
bottom of the cavity and filling 1t up ; the
lath 1s drawn up as the next row of ties are
reached ; the ties are fixed 18 in. apart
longitudinally and 2 ft. vertically ; the cross
joints should be well filled with mortar.

1g. 26 1s a section of a brick and half wall
with 2} in. cavity ; the 9 in. work i1s gener-
ally built inside to give a better bearing to
the floor joists.
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CHIP CARYVING.

HOW TO SET OUT PATTERNS, AND THE
USE OF THE TOOLS.
BY M. E. REEKS,
School of Wood Carving, South Kcnsington.
ca o
Curp carving has now become a popular
pastime, especially among ladies; it has
many things in its favour: it entails li‘tle
expenditure either of strength or money,
and it can be worked at an ordinary table,
making neither noise or mess. I shall de-
vote this paper to the description of the
instruments and tools required, and to
explaining the best methods of setting out
patterns and the manipulation of the tools.

Patience is indispensable to the chip
carver, and those who do not already pos-
sess it will find the pursuit of chip carving
an excellent means of cultivating this de-
sirable virtue.

Here is a list of implements required :—
Two pencils, an H H for ruling with, and an
HB or even BB for drawing in freehand
lines, a straightedge or flat ruler, two set-
squares, angles of 45° and 60°—for the bene-
fit of those of my readers who have had
no experience of geometrical mstruments,
I give a sketch of a
set-square angle 45°
(Fig. 1)—and a good
pair of compasses ;
and here I should
like to warn students
against buying cheap
compasses or cheap
boxesof instruments :
they cause no end of
annoyance and waste
of time; you will
never regret giving a good sum for com-
passes. 1 am convinced that nothing worth

The Work Magazine Reprint Project (-) 2012 toolsforworkingwood.com

having can be bought under 2s. 6d., and I
should advise a 3s., 4s., or 5s. pair if the
student can afford it. All these things can
be purchased at any well-known artists’
colourmen, such as Rowney and Co., Win-
sor and Newton, or Lechertier, Barbe & Co.

I now come to the tools: two are quite

sufficient, although four different ones are
sometimes used for
A the very elaborate pat-
terns; an oil-stone
and a strop complete
the outfit; these last
are for sharpening the
tools when they get
dulled with use, but
at first it 1s better to
have them ready
sharpened ; they can
- by o &
Fig 2.— _ochcol o rt Woo
Emg ﬁﬁf‘.&r aﬂ::? EIE’J'E Carving, the City and
Set-squares. (Guilds Technical In-
stitute,  Exhibition
Road, South Kensington, for 1s. each ; the
whole outlay will cost about 8s.

I wish to impress strongly on students
the necessity of setting out their patterns
very carefully with pencil and compasses
before beginning to cut with the tools;
those who have learnt geometry, as far as
the standard required for the second grade
art examination, will have no difficulty in
doing this correctly ; but a great number
of *“would-be ” chip carvers have never had
to do with this kind of drawing, and find
the setting out of their patterns the most
troublesome part of the work. For their
benefit 1 shall devote a large part of the
present paper to the working out of a few
simple geometrical problems, which will be
found always useful, such as finding the
centre of a circle, dividing a line into equal
parts, dividing angles into equal parts, con-
structing an equilateral triangle, and makin
such figures as pentagons, hexagons, an
octagons. And now, before I begin these
prﬂbcl‘ems, a word or two about the proper
way of using the drawing instruments will
not be amiss.

In using the set-squares, the longest sides
should be placed against each other, as
shown in Fig. 2. By holding them in this

osition, pressing down one firmly with one

and a.an sliding the other along its edge,
you can draw any number of lines paraﬁel
to each other along the side marked A B,
whilst lines drawn along A ¢ will be at
right angles to the former. By using the set-
squares you can avold the confusion caused
by having to draw so many lines, as would
be the case if you constructed lines parallel
to each other, or at right angles to each
other, bythe geometrical method. Compasses

should be held firmly
by one hand only, and
the hand shnufd be

placed at the top of the
instrument, the first
and second finger and
the thumb being used
(as shown in Fig. 3).
Enough has now been
said about the way of

Hg.l- au_Hﬂ?

holding the instruments, to hold the
and the student, after a Compasses.
very short time, will be-

come quite at home with them. We now

come to the problems.

Problem 1.—How to divide a line into
two equal parts, or, to speak more
technically, to bisect a given line. We will
suppose that A B, Fig. 4, is the given line;
from the two points, A and B. at each
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extremity of the line you mark off with the
compasses two arcs or parts of circles (see
Fig. 6) : these circles
may be any size, but |
they must be both the =
same, and also they
must be larger than
half the line; where
these circles cut above
and below the line,
D and E, are two
points ; draw a line,
connecting these, and
1t will cut the line, A B,
into two equal parts
at point c.

roblem. 2.—To di-
vide a line of a given
length into any number of equal parts. A B
is the line, and I will suppose it is to be
g divided into
B five equal

parts; A B

may be any

Al ic 1B

Fig. 4. —Bisection of
Straight Line,

JA I 2 > 4

length, from

Hgi- - ¢ an inch up
on o 3 :

of given length {;ﬂ an}f' ?HT
into any num- DEr ol Ieet,
ber of equal parts G 1t could al-

ways be di-
vided in this way : From A or 5—it does not
signify which—draw a line, A ¢, at any angle
to A B, then mark off along that line, start-
ing from point A, the number of equal parts
(five 1n this case) you wish A B to be divided
into. The parts may be any size, but must
be equal ; join the fifth part to point B, and
then with the set-squares (see I'ig. 2) draw
a series of parallel lines from the other
points up to line, A B, and they will divide
1t 1into the number of parts required.

Problem 3.—I1 will now explain the dif-
ferent parts of a circle as far as is necessary
for a chip carver.
The outside or
bounding line 1is
called the circum-
ference (Kig. 6). Any
art of this circum-
erence, as from
point A to B, is called
an arc ; if you refer
back to Fig. 4 you
will see how the
term arc is used. A
line drawn right
across the circle and
passing through the centre is known as the
diameter (¢ p, Fig. 6).

When you speak of a circle of a certain
radius, you mean the distance between its
centre and 1ts circumference, as ¥ g, Fig. 6,
and all lines drawn from its centre to its
circumnference are called the radii. A line
drawn across the circle from one point in
the circumference to another, without pass-
ing through the centre, is called a chord,
and divigles the field of the circle into two
segments (¢ 7, I'ig. 6). When a line or
another circle touches
the given circle with-
out cutting it, it is
sald to be tangential
to Ithq ﬁircle.

' will now suppose
the student hgsp to
set out a pattern on
the top of a round

Fig. 6.—Terms used for
Lines connected with
Circle,

table, and as the

Fig. 7.—Mode of Setting table will not have
out Table. the centre marked,

1 the first thing will be

to find 1t. Draw a line right across the

' ll'able anywhere (A B, Fig. 7), __t_'._]:}?:_x bisect it

- . ¥ o ey,

5 ..-i-.-’:!# .;-. -

(see Fig. 4) by line, E D. The centre of the
circle will fall on this line somewhere, but to
find the exactspot, bisect this line, E D, and
the centre of this line will be the centre of
the circle and table, ¢ ; both these lines
will be useful, as they form the diameters
of the table.

Now I will suppose that we want our
table divided into eight parts, and as it is
very awkward to deal with the outside edge
of the table, we first of all determine the
size we wish to make the centre pattern,
and describe this smaller circle ; for if this
1s divided, and the lines drawn out to the
edge of the table, the whole table will be di-
vided. Bbi-
sect angles,
ACB,Fig.§
and D ¢ B
in the fol-
lowing
manner : —
From A and
B and b de-
scribe four
arcs equal
in radius to
each other;
they will
cut each
other in
points I and
2 ; then draw lines through these points and
through the centre, continuing them right
across the table, which will thus be divided
into eight equal parts, making what is
known as an octagon. It would be just as
easy to divide it into six parts (Fig. 9); it
could also be divided into five, though this
perhaps is not quite so simple.

Fig. 6 shows the method used for the
division into six equal parts, or hexazonal

' ~ division ; but I have
B

@

4

only shown the small
Fig. 9. — Division of

centre circle, as the
lines have merely to

Circles into six equal

parts.

Fig. 8.—Division of Table.

be extended to di-
vide the whole table.
From any point on
the  circumference
mark off with the
same radius as the
circle a series of ares,
cutting the circum-
ference in a series of
points, which, if con-
tinued all round until
you arrive again at the point you started
from, will divide the circle into six equal
parts.

To divide a circle into five parts, draw
one diameter (A B, Iig. 10), and at point A
draw a line at right
angles to it by the
set-squares(asshown
1n Fig. 2), and make
this line equal in
length to A B; then
(by the method
shown in Fig. 5) di-
vide line, A B, 1nto
three equal parts,
1, 2, 3; from cdraw
a line to point 2;
this line will cut the
circle in ». Mark
off the distance, A b,
along the ecircum-
ference, and from
these points draw
lines to the centre, and these lines will
divide the circle into five equal parts.

Triangles play such an important part in
chip carving that I shall devote a little

o

Fig. 10. — Division of
Circles into five equal
parts.
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space to their description ; every single ch;
that 1s cut is triangular, thuugﬁ S
equilateral.
To construct an equilateral trianele
determining the size you wish ’t,h{ag sidfhet;

| be—say } in, as A B—from the two ex.

. tremities, A B, describe
two arcs with o4 B gag
radius ; and where these
arcs cut each other will
be the top or apex of

A B :

Fig. 11— Construe- the triangle, and lines
tion of Equi- drawn from  this point
lateral Triangle, 'O A B will form the two
(Sides, } in.) other sides of the figure.

_ The centre of the tri-
angle will always be required, but as the
triangles are usually so small, I think it
better to judge of this by the eye instead
of using the geometrical method of getting
1t ; ol course the point we require will be
at an exactly equal distance from each of
the three sides. Draw lines from a, B, and ¢
to this point, and these lines
will divide the triangle into
three equal parts : it 1s these
sections of the triangle or
pocket that form the little
wedge-shaped chips of which

chip carving is composed.

What I have said about '
- . " » Fig| 12.—13“51.

equilateral triangles applies celes 'Tri-

equally to all triangles, ex- angle.

cept that the other kinds do
not have equal sides. When two sides only
are equal, the triangle 1s known as an isos-
celes, and when neither of these sides are
the same length it is a scalene triangle.
The only other geometrical figure 1 need
explain 1s the square, and this is such a
well-known one that it will not be diffi-
cult to understand. It has four equal
sides, and to find its
centre we have only to
draw two lines, which
are called diagonals,
from one corner to the

- other, and here again
Fig. 13.—Scalene  we find the triangles
Triangle. appearing. I give the

geometrical way of con-
structing a square, as occasionally—though
this seldom happens—it is impossible to use
the set-squares. Let ¢ D be a given side of
a square ; from point b or ¢ describe an arc of
any radius, cutting ¢ o in1l, then from point 1,
with the same radius,
cut thisarc with an- A ;!
otherin point 2 ; from
this point again, with \
any radius, describe
another arc cutting
the first one in point

3, then from point 3, /

with the same radius

as the last, describe © | [0
another arc; and gy 14 construction

where this arc cuts
the one made from
point 2 will be a point through which a
line is drawn from D ; this line is then made
equal to ¢ D, and forms the second side of
the square. From point, B, with ¢ D as
radius, describe an are, and from point, C,
with the same radius, another, cutting 1t 1n
point, A ; lines drawn from B to A and from
c to A form the other two sides, and com-
plete the square, of which A D and B C are
the diagmm]ls. ‘ )

I have now finished all that 1t 1s neces-
sary to say about the setting out the single

of Square.

eometrical figures, which, when combined,
form the immense variety of patterns open -

to the chip carver, and will turn my

not always
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" attention to the tools and their manipulation.
" Two tools are sufficient for all patterns with

=
T
ML

o

R e P TR Y

ot e U g™

. only straight
~_even the sli

* ecan afford one : vise
* 3g known as a flat s%ths of an inchin width:

. Fig.15.—Bpade

- fore beginning the pockets, as the

a7

lines, and by clever hands
htly-curved ones can be man-
aged with the chisel ; but if the student
more, I should advise what
it is verylike the ch]isel, but is only sharpened
on one side, and very slightly curved.

The chisel and this other tool are used in
the same way, except that the chisel 1s
for straight lines and the gouge for curved

ones. The best kind of tool
is a “spade” or *fish-tail,”
3 in. across the top. Then
we have a tool known as a
“veiner”: 1t is a very small
gouge, and 1if held quite up-
right the mark it makes 1s
thus U. The tools must be
very sharp and ground thin,
so that they may glide easily
‘under the chip they are cut-
ting, and leave no scratch on the surface
below the chip.

The “ spade ” tools are used in the forma-
tion of the * pockets,” and the * veiner” for
marking in the outlines of the pattern, and
also sometimes making what are known as
notches or “nicks,” which I will explain
later on, although these are generally made
with the chisel. It is always advisable to
mark the pattern in with the veiner be-
pencil
very soon gets rubbed off. The student will
find the veiner difficult to use at first, espe-
cially along the curved lines ; it must be
held firmly in the right hand, and pushed

ently along, whilst the fingers of the left
nd are kept on the blade very near the
int, guiding it in the desired direction.
%)u not let the tool slip through these
fingers, but move them with the tool ; keep
your eye not on the tool but on the line you
are about
to cut, a
little in £ af -
front of ) ; = N
the tool, as 324 WV
you will b
find your
hands will =4
follow the '
%}:&. Always use both hands, as shown in
ig. 16, or you will not have any control
over the tool, and grasp 1t firmly without
pressing too heavily; do not hold it in a
very upright position : let it first just * bite ”
the wood, and then draw it up until you
have it at,about an angle of 20Y to the sur-
face on which you are cutting.
The veiner, as I said before, has another

and very simple use,

best shown by a dia-

gram (Fig. 17). This
Fig.17.—8imple Diagram
exemplifying use of

or Fish-tail.

Fig. 16. — Mode
of holding or
guiding Veiner.

18 composed of four
scalene triangles cut
with the chisel ; the

Tools, .
] ) square 1n tha_ centre
i8 left solid and the nicks cut with the
velner.

I will now explain how the spade tool is
used. It has two kinds of cuts — firstly,
when it is held vertically,
i cutting the triangular
ﬁcket&, as they have to

deeper in the centre,
you must press harder on
one side than the other;
thus in Fig. 18 I show a
pocket veined round, then
with the chisel cut lines 1, 2, and 3, press-
more heavily on the side which is near

Fig. 18.—Pocket
Velned round.

* centre of the trianglﬂ. After muking
T e

these vertical cuts, we come to the use of the
tool in its second position (Fig. 19). Begin
at point, v, then push the tool in a slanting
direction from v to
w, until the cor-
ner of the tool at x
reaches point 2,
where the cut will
be stopped by the
vertical cut which
was made from w
to z; repeat this
process from all the corners, and the result
will be three clear triangular chips 1n
the shape of a
wedge (I"1g. 20), that
1s to say, thick at
one corner and thin
on the opposite side.
Great care must be
taken to slant the
tool sufficiently, or else the three wedges
zwy, zwvVv, and v w Y) will not meet
perfectly in their centre point, w, and the
chips will not come out. The student must
also be very careful to keep the tool on the
boundary lines of the pocket (v z, z v, and
v Y), and not allow it to cut beyond them ;
veining them first greatly assists in guiding
the spade along the edge of the triangle and
keeping it in place.

I have now completed all I have to say
about the tools, and hope in my next paper
to give some designs for the decoration of
small objects, with a short description of
them.

Fig.19.—Mode of cutting
Spade or Fish-tail.

cision in Surface.
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HIVES AND OTHER APIARIAN
APPLIANCES.
BY APIS.
S S

INTERNAL FITTINGS FOR HIVES—FRAMES—FRAME

BLock —DIsTANCE RACK—DISTANCE DINs—

METAL ENDS—REVERSIBLE I'RAMES—SECIION

FraMes—QUEEN EXCLUDER.
OF the internal fittings for our hives, the
first in order and in importance are the
frames. For a long time after the intro-
duction of movable comb hives there was
no standard size of frame. Every Dbee-
master did what was right in his own eyes,
and, as a consequence, there were almost as
many sizes of frames and hives as there
were manufacturers of such articles. Now,
however, the British Bee Keepers’ Asso-
ciation has fixed the standard frame as [
gave it before—viz., external dimensions,
14 in. by 8} in., with top bar 17 in. long.

As we shall require a considerable numnber
of frames which we must have exactly of
the proper dimensions, and perfectly square,
it would repay us well to make a block
upon which they can be nailed together ; 1n
fact, I may say that such a block 1s a neces-
sity. I give a drawing of mine in lig. 1.
It 1s not very diflicult to make, although 1t
appears rather complicated in the figure.

FFor the back, take a piece of pine ‘about
20 in. long and exactly 8% in. wide, being
parallel, and the edges planed square and
true. The thickness is immaterial, but
three quarters of an inch would suit admir-
ably. Find the centre of one of the long
sides and measure from that seven inches
in both directions. Thus we shall have two

oints fourteen inches apart and equidistant
rom the ends of the board. With a square
and sharp chisel scribe two lines across the
board from these points, and two other
lines an inch and a half nearer the ends.
Be careful that the inner lines are not
farther apart than fourteen inches; if any-
thing, let them be a shade less. If the
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wood is not very hard, the chisel, when held
nearly vertical, and pressed down hard while
being drawn along, will sink a little dis-
tance into it. The space between the cuts
at the ends should be chiselled out to the
depth of an cighth of an inch.

Two pieces of wood, each 7% in. long,
1} in. wide, and a little more than 1 in.
thick, should now be prepared and fitted
into the spaces thus cut out. They occupy
a position just in the middle of the width
of the board, being nine-sixteenths of an
inch from either cdge.

If all has been well done, these pieces
will be 14 in. apart inside, 17 in. outside,
and stand 7 in. from the board. They
shoald be serewed and glued in that posi-
tion. If a picce of ¥ in. stuff, 3 in. wide, be
nailed to one edge of the board, it will act
as a foot, upon which the whole apparatus
will stand firmly. Irames could be nailed
together by the help of this block 1n 1ts pre-
sent condition, but we would require a
couple of hands to hold the sides of the
frames against the inner surfaces of the
stand-out pieces while the top bar is being
nailed on. ‘'his 1s not always convenient,
and so we must devise a more convenient
method. Tlis 1s not diflienlt.  Two pieces
of wood, each 7! in. by G in. by § in., are
planed tlat and smooth, and three mortises
are cut through each. These may be § 1in.
long, 4 in. wide, and in approximately the
positions shown. These pieces, which we
may call the jambing blocks, are fastened
to the back by means of six round-headed
screws with washers, as shown. In the dia-
oram [ leave out one of the screws to show
the nature of the mortise in which they
work. The best way to fix the positions of
the screws is to put a couple of frame ends
in position as if for nailing together, push
the jambing blocks against them, and 1nsert
the screws nearly in the centres of their
mortises. A hole should be made 1n the
middle of the back so that a wedge can be
pushed through to force the blocks apart
and against the frame ends. 1 put a
couple of loops of elastic between them, so
as to pull them together and release the

frame when the wedge is withdrawn. The
clastic loops are upon little screws placed
n. ar the inner edges of the blocks. strip

of wood mnailed against the outer surface of
onc of the fixed picces acts as a stop, against
which the top bars of the frames can be
pushed when nailing them together.

It is scarcely necessary for me to explain
how this is used. One of the lower bars of
the frames is laid on the foot and pressed
into the back, then a couple of ends are
laid in position standing on the lower bar,
the wm}ge is inserted, and holds the ends
tichtly. A top bar is laid on the tops of
the end bars, which will be found to project
slightly, and its position regulated by the
stop at one end, glue is applied, and two
1 in. or 1} in. sprigs, or joiners’ brads, are
driven down through the top bar into each
end, the wedge is withdrawn, the jambing
blocks come together owing to the elastic
bands, and the frame is loose. The same is
done to the next, until all are fimished to
that extent. The bar, which has all this
time been resting on the foot, 1s then re-
moved, and, the frame being again inserted.
reversed, the lower bars are nailed on In a
similar manner. The peculiar construction
of the block will draw our attention to any
defect in the various parts of the frames.
If perfect, the sides and top bars will be
on a level with the jambing Dblocks of
the apparatus, and the top Tm.r will be
just flush with the upper edge of the back.
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In length it will reach from the stop at
one end to the outer surface of the fixed
piece at the other. It would be good policy
to attach the wedge to the block with
a bit of twine, or it would probably be
lost.

It is wonderful how quickly and accu-
rately frames can be nailed together by
means of this simple affair. Without it, I
would very much fear to attack a gross of
frames and guarantee their interchange-
ability. .

But T will return to the preparation of

the wood for the frames. Here a circular |
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exactly to gauge. I set the saw then to cut
1 in. exactly, and run the 17 in. pieces
through, taking off as many as I can, and
running the last one through to reduce it to
the proper thickness. For the sides the
saw 1s set to three-eighths, and for the lower
bars to a quarter. I do not plane after the
saw, because i1t makes them very smooth.
I simply remove any ragged edges which
may remain. It 18 1mportant in sawing to
hold the wood firmly against the guide,
else the cut may be crooked. If this
happens, shoot the edge of what remains,
or turn 1t over and saw from the true edge.

s " -
-I. .#_LL_._I%D--.--. -

acts well with an experienced hand to guide
1t, I would not recommend ittoa b inney
A rack (Fig. 3) is sometimes used, but ig
not recommended. The spaces are Z ip
wide and the dividers { in. slack, both to.
gether amounting to 1% in. Some people
simply drive a wire nail into each end of
the frame, others a bell staple or screw, but
I prefer the little screwed eyes which are
sometimes used to hang pictures with. I
show one in Fig. 4. A gauge wherewith to
| Judge the proper [Iel*ftlt to put in the screw
' can be easily made like Fig. 5. A piece of
. wood 1s nailed upright on another, and a

!
|
|
|
|

|
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Fig. 1.—Block as Appliance for nailing r.aunes together, Fig. 2.
EI?;E; é;:dmeaaura Width of Frame End and Eye.
. g. 9.—Frame complete. Fig. 10.—Reversible Frame.,

with Hinged Bides, Fig. 13.—Queen Excluder,

saw may be considered an absolute neces-
sity, and I will take for granted that one is
pr?vlﬁled.

. dave an excellent one for this work
which T hope to deseribe before these
papers are concluded, and thus give my

readers an opportuni /]
e:{%;n le in _mtltjliing Dn;y ' Iewing. =y
ellow pine is the wood usually r -
mended for mal-:m‘g frames. My pguciiﬁi?e
E,tn get nch stuff and plane it smooth on
11'nn::ff,ltl sides, when it will usually turn out to
oe seven-eighths. Then I oeut off 17 in
l;e:ngths for the top bars, and twice as many
731n. lengths for the sides. The lower 'Im.ti
are of }in. stuff, and 14 in long. When
sawn, I touch up the ends with the trying-
p-ane and shooting-board to reduce them

—Gauge for Ends of Top Bars. Fig. 3.—Distance Rack. Fig.4—Screwed Eye. Fig.5.—
Fig. 6.—End of Abbott's Broad-shouldered Frame. Fig. 7.—Dr. Pine’'s Metal End. Fig. 8.—Carr's
Fig. 11.—Section Frame for 4} in. by 4} in. Sections. Fig, 12.—Section Frame

If the foundation is to be fixed in a saw- | nail driven in at the correct height. Lay

cut, this must be made before the frames
are put together. It is about 13 in. long,
and can easily be made with the circular
saw. A gauge which shows where to begin
and cease cutting can be easily attached to
the saw-table. Of course, the saw-cut will
be in the centre of the bar.

One other thing remains, and that is to
make the ends of the top bars V-shaped, to
prevent propolising. A little gauge can
easily be made for this purpose, like Fig. 2,
and a sharp, thinly ground chisel will do
the rest.

Sundry and divers methods have been
used for keeping the frames the correct dis-
tance apart. Some bee-masters employ the

the frame on its side, and if the staple
passes under the nail, just grazing 1t, 1t 1s
right ; if not, it must be driven in further,
or drawn out until perfect.

When the frame hangs in its natural
position, I always put the eye or staple in
the right-hand edge at the near end, the far
end having it at the left-hand side. This,
[ believe, is the usual plan, but some of
Mr. Abbott’s broad-shouldered frames are
fashioned like Fig. 6, and so could not well
be used with frames of the staple type,
unless four staples were used in the latter,
which would be waste.

I ought not to neglect mentioning metal
ends for frames, although I never use them

ever ready rule of thumb, but, although it | myself. Fig. 7 shows Dr. Pine’s metal ends,
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' 4nd Fig. 8, Carr's. Both fit on the project-
u}:‘fnf the top bar, which must be cut
%o fit them. I give In Fl?. 9 a view of
game complete and ready for the founda-
3t This is inserted in the saw-cut made
. in the top bar by thinning it slightly at the
¥ up ecE'E, opening the slit wlt_h a wedge,
¥ mrirnsartiﬂﬂ' the foundation, which is _‘held
. . in place with a couple of screws. Some
.Ij, people run a little saw-cut from one side of
& 'ﬂm%ﬂrmtha glit in the middle of the frame
: top, but I manage to put the foundation
. _into place without doing this, which must
~ sweaken the frame. A good deal depends,
" however, upon the width of the saw kerf.
~ If it is narrow, the frame must almost of
- necessity be opened at one end, but mine 1is
. wide enough to embrace the foundation
~ with very little trouble. _
.. If any of my readers wish to experiment
. with reversible frames, they can easily be
-ﬂ.madﬂ as shown in Fig. 10. The inner, which
. holds the comb, is 8} in. by 13 in. Then
 two L-shaped pieces are made of } in.
- gtuff and fastened to the centre of the frame
. with a conple of wood screws, which act as
pivots. The frame then takes the place of
- I the ordinary kind, but it can be reversed by
torning the end pieces half a turn on the
~ pivot. The line of juncture should be very
* tlose, or the bees will propolise the two to-
e pther in such a way as to make it prac-
b {E:ally a fixture. _
{ I may here mention that propolis is a
~ glutinous mﬂ.tariq.l with “_'hi{:h the bees fill
" up every crevice in the hive. If any space
18 much less than a quarter of an inch, they
~ will fill it up with this gluten, and it it is
© much greater, they will build combs in it,
# ‘hence the necessity of having all hives and

':.i}iheir belongings made accurately. If, for

~instance, a frame is not square, it may touch
‘the brood-nest at one corner and be half an
nch from it at the opposite one. The bees

‘will stick them tngetﬁer at one corner and
% build the comb at the other side, so that the
= frame will be practically fixed to the hive.
| é Ifthaymn‘bese arated,it willbe only with the
1 greatest difficulty, perhaps at the sacrifice of
- the frame, certainly with the loss of a good
* deal of beelife and human temper. There-
t fore, in everything be accurate and square.
. Asthere is a block upon which to build
. the frames, so also one can be made easily
. Yo gauge the inside of the hive with. 1t
© may be a piece of pine, 14} in. long, 8} in.
. Wwide, and, say, lin. thick. It should be
_made as true as plane and square can
& accomplish, as it will be the standard by
« ‘'Which to judge of the truth of our work.
“To test a hive, slip this into the brood-nest,
~ standing it on the floor board on one of its
. long edges. The strips upon which the
 frames rest should then be flush with its
~ upper surface, and the hive should be
-~ exactly as wide as the gauge is long. If

e

- the hive will not stand this test, smash it

ko

~up, or use it to hold old combs, but don’t
’h put bees to work in it.

It is sometimes desirable to start sections
~In the brood-nest, and for this purpose a
~ Bection frame is necessary. This is simply
"8 frame consisting of three sides made of
- 21n. stuff (Fig. 11). The sections being 41 in.
‘ Htﬂmrg, three of them will be 123 in. long.
. The sides of the section frame must, there-
fore, be of Fin. stuff to have the external
 length 14in. The top pieces for supporting it
= will be } in. thick, to bring it to a level with
% the other frames. The lower bar must be
in. thick, and will touch the floor board.
. ihe entire structure should be nailed and
- glued very firmly together, as it will be sub-
‘Jected to considerable strain.

-
-|

&

Fig. 12 shows a section frame slightly dif-
ferent. It holds four sections of a larger
s1ze, and the sides are hinged to the hottom
bar to make the removal of the sections
easier.  Any of these section frames would
be placed at thoe back of the brood-nest, and
the queen 1s sometimes prevented from lay-
ing in them by putting a sheet of excluder
zine between tl]u:m and the brood frames.
Fig. 13 shows such an excluder. The zine
must be bought, as the holes have to he
punched very accurately. As the object 1s
to allow the workers as free access as pos-
sible while excluding her majesty, the zine
should not be covered with an unnecessarily
wide frame of wood. Sometimes 1 put
merely a bead of tin round it, to give it
rigidity, slipping it into an ordinary top bar
at one edge ; but, when 1 use wood, 1t 15 of
the very lightest deseription, merely a halt-
inch strip with a saw-cut run half through
it, in which the zine fits. We must re-
member that the queen might ereep round
the end of the top bar, aud so we attach a
little block to 1t to stop her passage, as
shown in Fige 13.

I have now deseribed most of the require-
ments for the brood-nest, and 1 will postpone
the seetion racks to the next paper.

- -
THE MECHANICAL PROCESSES OF
SUULPTURE.
BY MARK MALLETT.
g
MopeELLiNGg IN RELIEF.
WonrkiNG FRoM THE ANTIQUE — I’REPARING

GROUNDS—COPYING IN RELIEF ON A LARGE

SCALE — MODELLED ORNAMENT ON CURVED

SURFACES — REDUCED RELIEFS OF STATUES

AND GROUPS—MODELLING FROM THE IFLAT.
ScuLrToRrs are accustomed to speak of their
works as belonging to two great classes—
those in the * Round” and those in “ Relief.”
The Round includes all seulpture which 1s
not attached to a background—such as
busts, ete. ; whilst whatever 1s attached to
a background, however shightly, 1s mcluded
under the head of Relef. Again, they
speak of Reliefs as of three kinds—Low-
Relief (sometimes called Bas-Relief), inwhich
the work lies flatly upon the hﬂﬂi{gruumi.
and has no under-cutting ; Middle-Relief,
in which the work 1s somewhat more raised,
and in which an amount of under-cutting
occurs ; and High-Relief, in wlhieh the
figures, ete., stand out so boldly from the
backeround as to be frequently almost de-
tached from it.

Works in the round demand most skill
and care, and for this reason—they are in-
tended to be looked at from every side, and
ought thercfore to appear satisfactory from
whatever point of view the spectator may
choose to take ; wherecas a work in relief 1s
supposed to be looked at from one point of
view only—namely, from the front. The
merely mechanical difticulties of making a
ficure in the round are also much greater
than those of making a work in relief.
Hence those who are learning modelling
usually work far more in relief than in the
roumdd. It will be well, therefore, that we
should now see how the modeller sets about
a study in reliel.

We will presume that he has procured a
cast of the bust of that well-known statue
the Apollo Belvedere.  This will atford ex-
cellent practice, as the modelling n 1t 1s
large n,mll agrand, and it has so much beauty
and expression as cannot fail to make 1t 1n-
teresting. It is, of course, in the round,
but we are going to see how a study in
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relief ean be made from it. Ours will be a
profile view, of the size of the original, but
in somewhat low reliel,

This head is about 12 in. high and 10 1n.
across, so that, allowing for a portion of the
bust which it will be desirable to show, our
backearound must not he less than 24 in, by
18 . The best background 15 a slab of
clay, which must be formed cither on board
or slate.  Slate has its advantages, inasmuch
that it does not warp ; but it 1s heavy, and,
besides, the clay model is less easily secured
to it, and, should 1t get too dry, may be
liable to slip off. A modelling board 1s,
therefore, more commonly used. [t will
need cross-clamping or ledgers to keep 1t
from warping, and a projection along the
bottom in front, to support the clay. g
13 shows a modelling board in section.
Such a board stands better if the serews
which fasten on the ledgers arve
driven throuch slots rather than m
round holes, so as to allow of l
free swelling and shrinking of
the wood.

Such a board may be used on a
modelling stool hike Fig. 2 (p. 123, |
Vol LL), oronanordinary casel of
moderate strength, For the pre-
sent purpose a slab of clay abont :
an inch thick will ve desirable. II
Defore spreading at, the board I
should be damped with a sponge,
otherwise the clay will not stick
well, Even in so simple a busi-
ness as makine a Hl:lL the clay
should be Laid on properly, and
no air-holes left, otherwise the
surface will by-and-by become
unceven.  This will also be the
case if the elay forming it 1s not
well tempered but is softer in
some parts than others,  When
enough elay has been laid on,
it 1s smoothed with a modeller’s
stranghtedge.  One made of box-
wood, about 12 in. long by 2 1in.
broad, and toothed in the same
manuner as  the roughing-out
tools, would be useful for this
and similar purposes. A slab
to be pleasant to work upon
should always have a toothed
face. The slab 1s then left un-
covered for some twenty-four [77 7
hours, that it may set, when it

will need again working over “ffndﬁ;;
with the straightedge, and  Board for
making perfectly level and true.  Rellefs.

The modeller can now draw 1n
the outline of his relief.  For doing this he
will probably use such a tool as the rounded
end of Fig. 8(p. 124, Vol. IL.). With this he
can draw upon his clay slab as he would
with a stick of charcoal on paper, any false
stroke being obliterated by finger or tool :
and he should take care to make his outhne
correct in all essentials, as -this will save
much future labour,

Within the outhine he now begins to lay
on his clay in larger or smaller pieces, ac-
cording to the bulk required in any par-
ticular part, and works 1t down with his
thumbs as he goes on. He will have deter-
mincd somewhere about how far his relief
is to project.  In this case it might be about
two inches, and, in building up, he will
tnke care to keep his highest parts some-
what lower than this, for they are sure to
crow higher as the work goes on.  All forms
are to be represented as much more flat
than they are in the cast, and some atten-
tion will be necessary to give to each its
proper relative amount of projection. An
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anpractised eye is often deceived on this | clay. Often therefore in ornamental work one. oo has a wssful artids for sale to obiats meglitl |
;mlIr):t, and it will be found necessary fre- | it is better to model the ground roughly in o ties pinis deptrtment of WORK without the

quently to look at the cast at right angles
to the point of sight, and to use a plummet.
In roughing-out, the desirability already
alluded to—of sketching mainly in right
lines and angles—will be borne in mind.
The different slightly-rounded surfaces will
be represented by planes, and much atten-
tion will be given to malking all these planes
“move” at such inclinations as are rela-
tively correct.

By looking well to these matters in the
<arlier stages, much future labour, and many
after alterations and corrections which in-
volve the destruction of elaborate work, may
be avoided.

Everything at present is kept larce and
oroad, and no attempt made to represent
«letails whichdetract from breadth—such, for
wmstance, as eyelids : but by judiciously indi-
cating the main features i their correct
positions, much general resemblance to the
cast may be attained. It is this sketching
out of a model which chiefly demands the
worker’s energies, his powers of perception,
his judgment, and his dextrous handling of
the plastic material. The alter-work of
inishing he may take far more easily.

An important matter in this, and indeed
:n all modelling, is the light in which the
work is done. [t should fall from the same
direction upon both cast and model. Some
sculptors’ studios have sky-lights. Under
the light so thrown forms are strongly
brought out, but the work done in it does not
{ook so well when taken, as it generally must
be, into a less forcing light. Perhaps the
best light is one which falls obliquely from
above at an angle of about 45°, and the
most approved arrangement for studios is
the high window above the level of the head
and looking towards the north. The north
aspect 1s desirable as admitting no sunshine.
-\ strong gas-light is even better than day-
light for modelling from the cast, since it
throws more decided shadows.

As the relief advances, the worker will find
that his clay background has various advan.
tages over one of plaster or bare slate.
Reliefs of moderate size like the present are
best laid flat when work is over and they
have to be damped for the night, and with
the slab most of the skewers which support
the wet cloths can be stuck into it rather
than into the work : besides, by adding con-
siderably to the bulk of clay, it allows the
figure to be kept in a more regular state of
moisture than would otherwise Le possible.
These are merely practical advantages, but
there are others which are purely artistic,
though these are less apparent in a tolerably
bold relief like the present than in one of
yreater delicacy. One of these is the more
tender outline of which this ground admits.
A hard continuous outline has a crude effect
in low relief, and a clay background allows
1tto be softened and almost blended with the
slab in parts, which could not be done were
the ground of another and a hard material.

Again, much labour may be saved at times,
when the ground is of clay, by sinking it a
little so as to bring in some receding form.
Murum'ur,.lu very delicate work the parts
are less likely to be brought into proper
harmony when the eye is disturbed by dif-
terence of colour in figures and background.

Other conditions regulate the modelling
of mere ornament in low relief. It is in
perhaps the majority of cases necessary that
this should be upon a curved ground ; and
to keep such a ground true through the

operations of mo elling may be a difficult
matter if it is in so

ylelding a material as |

clay, to cast it in plaster, and in that ma-
terial to bring it to its “proper form and
level. In the case of a curved surface this
18 more readily done in the firmer material
than in the clay. Then to model the orna-
ment on it in clay; and for ornament the out-
line will rarely be too firm or decided. But
it must be remembered that the adhesion
between clay and plaster is not strong, and
that the former is likely to peel from the
latter if care is not taken to keep the work
regularly damped.

But to return to our Apollo. The broad
flesh surfaces which this fisure offers will
give admirable practice for finishing with
the thumb, though, of course, the outline
and more intricate parts of the features will
need tools. The hair will be all tool-work.
In working from mnature, hair is a difficult
thing to treat ; but here, as in the antigue
generally, it is conventional and simple. A
hittle drapery is thrown across the bust : and
m finishing this, a flat wire tool, such as
I1g. 12 (page 124, Vol. 1L.), will be found
most serviceabile.

For further practice in relief, whole an-
tique figures or groups of figures, modelled
to perhaps a third of their original size, are
usual subjects. OFf these, single fienres in
high relief are the most easy, and groups in
quite low relief demand the most skill. In
choosing a view of any statue or group for
this purpose, some judgment is needed : it
slmuLi be one in which the lines compose
gracefully ; and if they can be to a great ex-
tent 1n one plane, so much the better. It
1s not well to have a leg or arm sticking
straight out towards the spectator; it is
difficult to foreshorten such limbs, and they
always look awkward.

After all care taken in sketching, it will
sometimes be found, as a work of this kind
progresses, that an arm, a lez, or a head is
not just in the right place. It is far easier
to correct such an error in modelling than
in drawing. All that has to be done is to
cut the part from the background with a
wire or string, and move it to its proper
position. Or the part may have been
modelled in a relief relatively too high or
too low ; if the latter, it is easy to detach it
from the ground with the wire, and by
putting clay under it to raise it to its
proper height ; if the former, a slice can be
cut from under it, and the relief thus
lowered as required.  These are some of
the many facilities which clay wgives for
alterations and experiments, and which
tend to render it the most delightful of all
materials in which to work.

Another variety of work in relief, but one
which it is better not to attempt till some
experience of actual form has been gained
by working from the round, is what is
known as modelling from the flat. This
means working from drawings, engravings,
etc.—and highly interesting work it is.
Designs appearing in a new form of art
and a new material have something of the
value of original works, and may be capable
of application to various purposes.

Ra o o

OUR GUIDE TO GOOD THINGS.

*«' Patentees, manwfacturers, and dealers generally are re-
quested to send prospectuses, bills, etc., of their speciali-
ties in tools, machinery, and workshop appliances to the
Editor of Wonrk for notice in * Our Guide to Good
Things.” It is desirable that specimens showld be sent
Jor examination and testing in all cases when this can be
done without inconvenience, Specimens thus received
will be returned at the earliest opportunity., It must be
understood that everything which 1is noliced, is noticed
on its merits only, and that, as it is in the power of any
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respectively at 1s. 6d. and 1s. 9d. each.
for binding to hose to fit jets Eﬂrﬂ?ﬂd
pipe are supplied, suitable for dg\ 1n.

2s. 9d. ; for §in. hose at 3s.; and for }
at 3s. 3d. A single trial of a jet
cient to show that they only require
to be appreciated.

notices given partake in no way of the nature of
tisements.

24.—EADE’s PaTENT CoNvERGING Warer Jepg,

Ix sprinkling water over plants, it is alw
sirable to break the water into as fine a 5;}:}_&;

possible, and to throw it as far as may be prag. |

ticable; and to obtain a really

greater distance than can be covered by water
been a desideratum
deners, hop-growers, and all others who at times
find it necessary to syringe, and thereby
whether housed under glass or in the open air,
To do this thoroughly and effectively, it is neces-

sury to break up the water before it leaves the

nozzle of the jet, and this has been managed by

Mr. A, J. Eade, Bridge Iron Works, Edenbridge,
Kent, by means of his new Patent Convereing |
Water Jet, a section of :
accompanying illustration on a somewhat

scale than even the largest size in which the jets
are made. From this it will be seen that the

nozzle of the jet beyond the line, x x, although it |

appears to be a single cone, is, in reality, a doubls
cone—namely, the internal cone, B, and the ex-
ternal cone, A, which mect in a small orifice that
forms the outlet for the water as it is forced
through the jet. In the surface of the internal

L1

-_:I: |
Il
L i

Eade's Patent Converging Water Jet,

cone, B, at the points indicated in the i1llustration
by the dotted lines, ¢ ¢, two deep grooves are
cut on cach side, which meet at the orifice in the
form of two V’s placed front to front, thus > <
As the water passes through the nozzle, it 18
split up by the grooves into separate jets, which
converge towards the outlet, where they meef,
the impact of the particles breaking up the water
and causing it to be diffused in a soft divergenf
spray as it passes outwards through the smaller
external cylinder, a. The jets, which are of
brass, are in no way liable to be choked by any
small particles of rubbish, weeds, ete., which
may find their way to the orifice; and the con-
struction, as will have been understood from the
description given, is so simple, being without
any loose parts in the shape of separate s_tnlungl _
plates or guides, that it is utterly impossible f£
them to get out of order. The jets are screw
to fit three sizes of pipes—namely, } in., § 10,

d they r be also had with tap
and 4 in,, an ey may Repipisit

complete for binding in hose. ]
feregt degrees of power are manufactured, d]t;; ’
tinguished as No. 1 and No. 2. Of theae,md_..

first throws the spray to a distance of 10 it., ;.

tho second to a distance of 20 ft., and even more. .
Jets screwed to fit : :
1s. 3d. each; the larger sizes, which are admir-

ably adapted for the purpose of hn};—:umppii Bd‘ ;
1 i Al : I-. Loll) .

screwed to fit § in. and 3

will be suffi- 2

Tug Eprros.

good and efficient -

water jet by which a fine spray can be sent toa
_ i
1ssuing from an ordinary rose-jet has alwayg. !

4mong nursery-men, gar. i‘*

liffuse |

4 spray over trees, plants, vines, flowers, ete,,

which is given in ths |
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SHOP :

" A CORNER FOR TuosE WHO WANT 10 TaLi IT.
. ate

NOTICE TO CORRESPONDENTS.

consequence of the great pressure upon the

" columns of WoORK, condributurs ware

to be brief and concise in all fulure
gquestions and replies.

In answering any of the ** Questions submitted (o Corres-

" or in referring Lo anything that has ap-

peared in ' Shop,” writers are requested to refer to !fm

number and page of number of Woux in which the sub-

jeot under consideration a red, amd to give the heading

ci)f the jm;:fm h lo which reference 1s made, and the
nitials and p of residence, or the nom-de-plume, of
the writer whom the question has been asked or to
whom a reply has been already given., Ansiwvers can
not be given lo guestions which do not bear on subjects
that fairly come within the scope of the Maguzine,

L—LETTERS FROM CORRESPONDEN'TS,
Band Saw Brazing.—A. Il. (Scorrier) writes:

 ="0On puage 19, Vol. IL, of WouniK, an article
48 written on the above, and as I have wrillen

more than once on the subject, the remarks by one
who has done it incite me to pen the follow-
I often file and bevel the lencth of two
teeth as described on page 19, Fig. 2, but the betler
way i8 to flle the ends of saw as in the annexed
sketch, Fig. 1, as it will make a stronger joint than
if the end of braze is at the gullet of teeth,  Aguin,

 when I commenced some years ago to braze band

saws, ] used to do as the writerof the article on page
19, that is, make the borax to a puste, amd put it be-
tween and on top and underncath the juint, but
have done away with that way of working long
gince, as I found the better way is 1o beat Lhe
‘borax to o powder and mix the spelter with i,
damping only the ends of the saw ; then take a

g

r!|
e g

ﬂ

Fie. 2.

Band 8aw Brazing. Fig. 1.- Ends of Broken Saw
filed for Brazing. Fig. 2.—The Saw when
Ends have been Brazed.

little of the same and put between the ends where
they lap : there will be none needed on top or under-
neath the joint. I will give my reasons tor this, A
ractical man may get on all right, but o beginner is
kely to get trouble. The hot tongs being closed on
the joint the spelter begins to run, and the VO
hand, to make sure that the spelter has well run,
keeps the tongs on a little longer than is necessnry.
hen he tries to slip it off he flnds it fast to the
saw, und is linhle to spoil his joint, Not only so, the

. spelter gets on the tongs, which should be kept as

-
! u -
gl i —E
i‘.*-i-".“- -

.

hapby.

clean ag possible, which is essentinl in making o
ﬁﬂﬂ-ﬂ_jnin I ulways keep an old file near by when

raging to clean ofl' the juws of tongs helore apply-
ing to the saw, Again, il only a puair of tongs were
used, it would not only take longer to muke the joint,
but if spelter was put on the top and underneath the
suw, and the tongs kept on until the speller gets

'Hnltd. I am of an opinion that it would he (uile

& job to separate the saw from the tongs.

ik, 2 i
braze comnpleted. s with

I think the above remarks, with

- those 1 have given in former nwnbers, have made

band saw brazing quite cleur.”

Tempering Brass Wire and Casec Hardcen-
ing.--J. C E (London, N.HW.) writes:—* 1L is

~ Yory kind of some of your correspondents to reply

more lHable {s

queries, and shows the good heart and honest
mpulse, but respondents shonld reflect that if the
“I'Inmwm vaguely where exact information is needed,
tl ey waste their own time and the time of perhaps
[ty tyros, who take advantage of replies to try
I:Iimm* I have poticed this in too muny instances,
:mt I feel constrained to point out one, us un illus-
ration of carelessness in answering o simple
%unuliun or Ltwo, in No. 7. 'T'o say *‘Tempering
l‘lli'-l-ﬂ wire is imparted by drawing'is misleading :
Rar mps brass wire has to be tempered withont
rawing. Where is the value of such an answer!

_"I‘Im whole view of the matter must be tuken.

not to be drawn, the wire must be made red
ot and plunged into cold water, which makes

_ brittle wire soft, and unless soft it cunnot be Pro-

perly drawn, which really makes it denser. J
Bays, ' To case-harden iron, put it in a pot civclosed

and covered over with a quantity of nitrozenous

matler.” This

‘ith IL A rﬂudﬂ as Ir t"h'll' I-":,t WiH l'f[]\l’ul'l-g{l Oovier

ain ‘t'll‘hﬂfdm.e er the case-hardening
1e forging to become wuorped,’
f the case-hardening warped the iron, wherens
Fesults from prolonged hewt wltering the
lecular structure of the iron. Aguin ho says,
mere surface case-hardening, ﬁuut Lthe iron
it in powdered yellow prussiate of potash,’

“#V0 mention is made of chilling in waler,”

Jointing Boards.--A. (. (Ncweastle-on-Tyne)
writes (=" In jointing boards with o plain square
joint for gluing, after the bourds have {vuun dressed
and tried up, put & mark on—what is termed o fuce
murk—so thut when you shoot your joint you keep
one mark next to you and the other from you ; for
this reason it is impossible to hold the plunc at
right angles, so by reversing the board your joint
comes truer and even and mueh quicker, becnuse
you don't want to put a squure to it.”

Chords for Organotte. — G. A. ). (Stratford
New Town) writes :—** I'here is no rule that is ol use
in Lthis matter, I correspondents refer to the rules
in unfr hook on harmony and counterpoint, it will be
found that making the instrament is much easicr
than *dropping in chords,” or *enrviching the sub-
Jeet;' my advice is learn music, which would
enable correspondents to arrange their orgunette
miusic from the composcr's own copy, sommething
betler than a mere *hum-strum' sccompaniment,
If, however, applicants have a knowledge of musie,
and wish to condense it to suit the organette, 1 am
willing to assist them if they eare to send me o
few bars of music together with the compnss of
their instrument.  One applicant had a list of
chords in C; if he sends it (through Wonac 1 will
sel them o a melody und explain to the best of my
whility."

A Simplo Fret Saw.—Arrist IN Woon sends
the following deseription of a simple fret saw uselul
for light frets and murquetry work : -, heavy
driving wheel ubout forty-tive Ib. ; w, small ly ; &
wheel twenty inch; # wheel nine inch; n, 2 in.
pulley on J spindle, working in single bearing

1

ot W

A Simple Fret Saw.

4 in, long : o, sel-serew Lo fix the wheel, 13 A, slide;
¢, slide spindle; n, seal for workman ; K, straizht
steel spring 5 s, HIXire serew ; w, strainings serew ;
N, rod from erank pin Lo slide ; the stroke ol the saw
is 1} ing oo, tiltinge Tor inlayinge s o oo, treadle to
work with both teet., The machine stands on threo
legs, two ot the baueck and one in front, 8 wheel is
loose, und works on a fixed pin,  T'he erank pin on
K wheel should be made large or small m:t:urtlling' Lu
Lhe length of treadle,”

Fretwork Framo Designs.—A Novice writes:

“1 have purchased the fretwork picture-frame
desipn recommmended by W, 1L (B igan) to Ama-
TiUr (Helfast) (see page 621, Vol L), bat 1 eannot
nndderstand what the small numbered potterns are
for. 1I'W. B. will kindly explain, I should leel gl

Saw Hommering.—.J. 1L G, (FKonis) writes: -
“1 sce on page 715, Vol L, that J. N. (Sheield)
yronisges to give any information on saw hivnmer-
ng. 1 wm a cirenlnr sanwyer; my employer has
given me the job ol suw-sharpening, but the difll-
culty is how to hammer the saws when they are
not true.  Will J. N, kindly help mo ¢”

Sheot Metal Work Boolt, -TiNKERR wriles: —
“1 notice in Wonk (sce page 91, Vol. 1L) that
ALIQUANDO snys that Warne's book is practieally
useless, and contuins numerous errors, As Lam in
yosstssion of one, amd have foumd 1L of nomense
wenelit in my work, perhaps ALiQuanno would
kindly point out o few ol the mumerous crrovs, wnd
some of the problems that are practicully impos-
siblo for lurge work.”

Rubbing Down Olilstones.—A. G. (Neweastle-
on-Tyne) writes in reply to Brum {.fu'mftff'!r} (de0
pige 798, Vol. L) " In the lirst place you do not
suy whether you tried what I recommended or not,
In this you are entirely wrong. Ist, you must have a
grindstone : 2nd, you must ¢ither have it turned by
steam or by a second person, which is not only a
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tedions job hut expensive, nnd In the end not such
good results. When 1 sent my conununication I
was Lhinking of the amoteurs and "prentices who
had not the use of 0 grindstone. I have tricd both
wuys mysclt, and for the last lifteen years 1 have
never useld anyLthing else”

Cigarette Malker.- . W. I3, (I'lymouth) writes
in reply to Tomaso (see page 91, Vol 11.):—" My
opinion is that the Knuckles of hinges prevent thelr
being practicully soldered elose, or, even if they were
let in, the tabe still has the objectionable joint when
open, Lo il which more than vrdinary care god time
would be required to prevent some ol the line shireds
of tobneco overlapping, which wounld then get xed
onshutting., Towomaso can test this with his ordi-
nary room door: leave it open, pluce his Hnger in
the ecrevice, and shutl to; this, no doubt, would
give o good idew ol the tree that he is thinking
upon,”

P, R. P. Glass, — A. G. (Newcastle-on-Tyne)
writes :(—" 1L Lhope | have nol exhausted the patiencs
of I, I, ((read Yarmouth), who wants me 1o ex-
plain what 1% 1L 1% glass is (see page 795, Vol, L).
Itis 12 L Poand not P, K, 1. 1L i wlass (ull £, in.
thick, with one side smooth and the other small
V's like the rough sketel,”

ANAAAAAAA \”\-"\

IL—QUESTIONS ANSWERED BY [EDITOIR AND STAFF,

Dowel Making.—0, G. II (Sheficle), T do not
think there is any machine for moaking dowels
excepl the lnthe. [ suppose you menn such as are
nseddl by patlern makers for uniting halves of core-
boxes. We used to tarn ours when large enough
to be worth while, You can, ol ¢ourse, saw thom
out with o little cireular saw, take the corners off
with o chisel, and then dreive them through o hole
in w picee of iron; this is well enough lor small
sizes.— 10, A, M.

Timber Purchasing.—1%. N. A. (Newcastle-on-
Tyne). -Yes; you rewl the article right, as the
Iwiww vary wccording to quality ; thus, if the §in.
}f’ Il in. were cut from drd pine at 4d. per ft. in
I: anlk, d.e., din. by 11 in,, the price per board wonld
w Ud., aned if from 2nds, 1d, and 15, ; while from
Ist. quality, 7.e., planks at 100d. per {t., they would
be 18, dd. each or more.  As you do not stute size of
cutter yacht I cannolgive exact thickness of timber
required, but cither § in, or 3 in. wonld, no doubt,
siuil your requirements, I suppose you will make it
out of piteh pine or mahogany, as they are the best
[or your purpose.  The price for § in. by 12 in. piteh
pine is about d, per £t and § ing, 2d. 5 mahogany
Ding by 12in., 4d. 16 2 ine by 1200, 44d. You nee
to et either wood quite dry and free from sup and
knols.—A. J, H,

Streosses of Metals.—-J. A. (Liverpool).—The
breaking torsional stresses of the mumf:-t tor a din-
mieler of rod of one inch and leverage of one ool ure
s follows (—Cast iron, 995 1bs, ; lknglish wrought
tron and mild steel, 100G 1bs, ; Swedish wrought
iron, 950 1bs, 3 blister steel, 1,668 1bs. ; shear steel,
1,708 1hs, : cast steel, 1,750 1bs, ; yellow brass, 462 1bs. ;
casl copper, 402 1bs. 3 tin, 111 1bs. ; lead, T00 1bhs,
Gun-metal metal varies with its composition, but
both that and Muntz metal will tall between brass
amd copper.  For other sizes the resistance will
vary as the eube of the dinmeter, and inversely as
Lthe leverage.— 19, U,

Stereo Casts.—-Anmy Cnure (Finsbury Park)
nsks me to tell him where to et sterceos cast and
mounted Irom copy without providing type, forme,
cle,, but does not sny whether the * copy " is muanu-
seript or letterpress, which makes all the diflerence.
There is no means of stercolyping rom manuscript
without flrst setting it up; there is 0 means of mug-
ing stereo plates from good clean letterpress, albeit
it 18 farinfervior when done to the copy. It is by
menns of photo-zineography, but it is only resorted
Lo when an absolute (nesimile is required of some
rare specimen ol printing, such as some book by
one of the carly printers, such as Caxton or Gutten-
here, 1L is expensive, and the casts are very shal-
low and quite unlit for modern bookwork, except
ns an illusteation. T advise AMy Cliore to dismiss
from his mind the ifdea ol dispensing with the
compositor, nnd il he cannot himself set the matter
i, i he will write to Mre. Hawkins, 72, Mildmay

(4
Girove, N., giving full partienlars ns to size, number
ol pogges, sizo and style of type, ele., when no
doubt hae will receive n 1*1*]11{'. riving estimates for
composition and for mounted stercos, which 1 know
will cost less, by far, than, as he implics by the
above question, he expecets to have o pay.—
J. W. 1L

Electrie Lighting.--J. 1L (1Fapping'. — A six-
volt §epe ineandescent ump could be worked at
short intervals throngh two vards of No, 15 copper
wire by current from tive Foaller cells arranged in
seried, 1For further information on this subjeet
please refer to my article, ** Model Eleetrie Lights,”
which will appear shortly.—G. 15 1.

Pocliot Lamp.—W, G. 1L (S, (/erman's) wishes
to know where he ean obtain o small pocket lnmp
in which a spring strikes a perceussion cap awmd
lights the burner of the lamp. The eaps are rolled
In w coil of puper held in the head of the lamp. I
am sorry not to be able to oblige you, Perhapssome
one of our readers muy be able to help you.—U, L, B.
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Sashes.—T. ¥. (Brixton).—I must confess that I
am surprised that after serving your time where
you have, yru should find any difliculty in making
sashes and frames, for, although they may not as
a rule make them as they are made at a builder’s,
still they must go through the same routine from
time to time. But I suppose yvou have not been
fortunate enough to get a job in which this par-
ticular sort of work was required. I take it for
granted that you can make the sashes, and it
18 the frames only which give you trouble, so I
will endeavour to give you a few hints as far as
the limited space at my command will allow.
First set out the height and width scctions, as
at Figs. 2and 3, on a rod to the full size, which we
will suppose are for a pair of 2 in. sashes and frames
as Fig. 1. As this is the first job of this class
we have done, we must feel our way as it were.
To do this we must determine the exact® width
of sill, pulley, stiles, ete.; this is, of course, fixed
by the thickness of sashes (which are to be 2 in.,
that is to say, about 13 in. finished), outside lining,
parting bead, and width of sash bead, allowing
the sashes to be a little

renders it unnecessary to get out others, which
very often has to be done. There are several other
means of cutting :md&'ﬂininr; these pieces, but the
way I have explained is the one most in vogue
for ordinary purposes. A very thin chisel, about
14 in. wide and sharpened on both faces, is some-
times used for cutting pocket pieces by men who
muake sashes and frames for a price. The pulleys
should now be let in, and if you make a thick
saw cut at each end of head to hold the partin

slip, the frame can be put together for good,
driving the wedge at bottom of stiles home tight
this time, and nailing the stiles to sill as well.
After fixing on the ]inint{;s, the top linings should
be blocked to the head, and you will be sur-
priscd at the rigidity of the frame. Next put your
parting slips in the slots in head, letting them pro-
Ject up about 1} in., and about 3 in. clear of =sill.
These are simply secured with a couple of small
nails driven through them into the head. 1 hardly
necd caution you to be sure that your frame is
square and out of winding before ﬁxin% on the

8

linings, ete, The back lining may now

thicker than they will finish

for pluy in sliding, say 1..

C

e,

brass block to heat it every fiy

therefore hat tip printersryha.vg “Jm’iﬁﬁ’m" sul
giving heavier pressure, and with g hole ﬁfm \
the table, which comes exactly over g “fh
when the table is out, so that when the nem =
heat is once attained, it is easily kept u hﬁmﬂ
{enm-i_a.ted whilstlth% Ileai:.‘ or metaP is %Emgﬂl

0 register upon the block, It is v

gold leaf is used, as this class work jo paom thay

: of work j
Dutch metal is usually quite good gﬁ;ﬁﬁlﬂ:d]ﬁ}]’}iﬂiﬁ

tips arc usually printed, not upon s

but upon the circular crown Hninggpzinltﬁttla&hgd
often upon the *‘ head-leathers,” also especially for
the felt hat trade ; it is but seldom that the neces.
Sity arises for ** cutting round,” as G. McA. phrases
it. When required, a cutter of the exact shape is
made of steel, square inside and tapering outwards,
with chisel edges, and several sheets of pa
silk, or leather, as the case may be, are knﬂum
up in register, laid upon a hlm’:ﬁ of lead,

cutter forced through them, eitherin a ball press or
more primitively, with a mallet. (3) As to the uge

Thickness of 2 sashes,
each 1% in. thick :
Thickness of outside

lining .. -
Thickness of parting

bead .. 2 .5
Width of sash bead

Width of sill ‘e

‘When you have once deter-
mined this, the rest of the
Bettin{z out is plain enough,
as will be seen by examin-
ing the detail as Fig. 7. A

33

| 32 | s o

nailed | of size, isinglass is the best: if too expensive, use
::g{uy: 6123. S]1131:' Mcwl;.;

. oy 0., L. !
F.lg'- 7 wl Chambers, St. Mary Eﬁ;
\ E.C.), one of the best Bizes

2 ever made, as it never can

LRy

o

decompose. If the latter,
let it down with two-thirds
waler for either paper or
silk, and one-third for
leather or American cloth,
I think you had almost
better putthis kind of work
out to be done, unless you

very simple way of making

vourself familiar with these
different. sections would be
to obtain samples of sill,
pulley, stile, inside and out-
side linings, sash and part-
ing bead, parting slip, and
sash stufl, ete., at any im-
grnrters of Swedish goods.

ou would find them very
cheap, especially as yon
only want very short
lengths. ‘The only differ-
eénce between them and the

"__—-..-.-.-—-—._'m

r,

7

7

have a prospect of having
a long run of consecutive
orders for it, as in the
neighbourhood of Denton,

,ﬁ//éf

Failsworth, and Stockport
there are plenty of tip prin-
ters, who will print in metal
or gold (supplied) for 10s. to
15s. per thousand, on your
own unsized stuff; and
there used to be some years
ago a colony of them round
and about Rylands' ware-
houses, Manchester. Fi-
nally, I have never heard

of the use of gutta-percha
in this connection, and fail
to sce how it could come
in, as in the tympan no
blanket is used, only shal-

ones imu would prepare loon boards, so as to keep
yourself would be that yon the edges of the leaf or
would have to do the set- metal as sharp as possible.—
ting out after the stuft was J. W. H.
worked, instead of when it | Coppering Blotting-
was all suitably planed Pnper:—_A. J. (Manches-
straight and square. (I hope ter).—'This can be done b
you will not infer from these o\ olishing the paper wit
remarks that I am in favour Llacklﬂud on both side
of using this class of goods.) €2 4 c B then mount it on a w
We will consider that you Fier. : frame, with the edges of the
have prepared t;;ll the pltcmi?‘ 1g. ~. hg. 6. paper clg:uped Hh atnptalnf
you require. Now set o paper. Connectthese strips
the distance between the A Fio. 4 to the wires of a battery,
uilEFth;]liaa on t.ﬂm Fi‘nside ("'__“='_i: —i': - B+ ﬁnﬂ immerse :i]ntﬂ. cﬂpp:ili
ace of sill, as at B, Fig. 4, d == epositin solution un
grmkas Sl g el LT ERERER
1g. 5, an e distance : uk : - P il wen obtained. ico or
bgt.wee;_ uutsiﬂ%lininga. uﬁ hg' O = = > L - linen would be hettﬁr than
at A, Fig. 5. ext mar akin blotting - paper ecause
the thickness of pulley S E: But I am work-

stiles, allowing for wedge
behind, as E, Figs. 4, 5, 6.

Now gauge for the
depth of this housing, e 3

( ng, which should be about half
the thickness of sill. If you are getting out a
8lll already sunk and weathered, you will have
to gauge from the bottom, taking care that it is
out of winding, etc., before you do so. If you now
gauge the thickness of the inside and outside lin-
ings on top and bottom of sill, all you require to do
18 to cut the various pieces out and it will be ready
for putting together. Next mark off on the head
the same distance between pulley stiles, and cut
the groove to receive the tongues of same. The
pulley stiles may next be set out, squaring the
ends where they enter the housing in sill, and
marking the position of pocket piece and pulleys.
In your case I should advise fitting these four
pleces together. The method is this:— Lay the
sill on the bench, and stand the right-hand pulley
stile up in 118 place, taking care that it stands
Bquare with sill, and fair with the inkings for
inside and outside linings, and gently drive in
the wedge, B. Now serve the other side the same,
and try and fit on the head. You might now fit
on your inside and outside linings. These are very
often framed together at r, Fig. 1, and likewise
very often not. But you must be sure that your
frame is perfectly square before fitting these on.
Now knock it apart and cut your pocket pieces
the positions of which are shown y the dotted
lines in Fig. 3. Thisis done by boring a small hole
—indicated by star in same figure—and with a
pad or keyhole saw making a fine cut down the
centre of the groove for parting bead. If you now
cut with a fine tenon saw both back and front, as
shown in the sectional part of Fig. 1, cutting from
the front edge of stile, a slight tap will release the
piece, and the same piece will do. This requires
a little care to ent it in such a manner that the
piece itself forms the so-called “ pocket piece,” and

on; this is very often simply pieces of thin outside
stuff laid horizontally. About the sashes, I think
there is very little I can say but what you must
alreandy know, except that you must plough the
outside of stiles sufficiently long to allow for the
FUHE}'E when the sashes are up. The brackets

show at ¢ G, Fig. 1, are not always used, but
they make a stronger job, because the meeting
bars can be mortised and tenoned instead of dove-
tailed. The above remarks are very sketchy and
brief, because to thoroughly explain everything con-
nected with making sashes and frames wounld take
up a whole number of Work. 1Ihave to condense
itaccordingly, but I think you will gather from these
hints all you as a practical man would want to
know.—E. D.

String Hammocks. — G. F, K. (Belper).—An
article on how to make string hammocks will be
published in an early number of Work., This will
fully meet your requirements.—G. E. B,

Book on Accumulators.—B. F. E, (Carlisle).—
Sir D. Salomon's bhook on the management of
accumulators is published by Whittaker & Co.,
l‘r&egm}s}ter Square, London, E.C. The price is 3s.

Printing Hatters' Labels.—G. McA. (Liver-
pool). — (1) “Hat tips,” as they are technically
termed, are printed by means of heat—like tickets
for goods—in metal or leaf. Firstly, & brass block
must be cut similar to an engraved woodeut—i.c.,
the portions not intended to
away, and the rest left level with the surface,
The block being heated, usually over a gas jet, the
gold leaf or metal leaf is laid upon it, and next the
silk, which is not always sized ; pressure is then ap-
plied. When cool, the superfluous metal is brushed
off. It can be done in any ordinary letterpress,
but there is a delay consequent upon removing the
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¢ gold or metal ent |

stronger.
ing quite in the dark, be-
cause you do not choose to enlighten me with
the purpose for which you require the coppered
aper. If you could trust me with your secret,
fcnuld help you with sound advice. Had you
enclosed a stamped directed envelope, I might
have replied by post, but it is obvious I could not
do so when you omitted to give your address.
do not keep letters after I have answered them, nor
register the addresses of correspondents.—G. E. B.

Light Forgings.—J. F. (Wandsworth).—Bayliss,
Jones, & Bayliss, Wolverhampton, supply these.—J.

Crucibles.—J. C. H—The Morgan Crucible Co.,
Battersea, sell these.—J.

Child's Cot.—F. G. (Stamford Hill)—1 have
carefully examined the rough sketch and speclﬂ:;a-
tion of your child's cot, and I certainly cannot advise
you to take out a patent for it, for the simple reason
that the improvements claimed for it have been
forestalled in a way that I think is superior to yours.
However, this latter is merely an opinion, and you
may prefer yours, but I am nf;ﬂ1d in any case you
could not sugsmntiute your claim for ur!g'mllltfihﬂ
the falling side of yours seems to be practically the
same as the prior patent, though the details mﬂa]:r
vary slightly. Your suggestions for fﬂldin$ uf e
cot do not appear to possess so many good fea urﬂi‘
as another patent which I think is an 1mprovemen
on yours. l am very sorry 1 cannot give you more
encouragement to proceed with the cot, and ,hﬂﬂnnﬁ
given my opinion, it is, of course, optional with ¥
to do as you think best. The advantage of hu,ﬂglg
a side which can be altered in height is at lcast & |

' chiefly a convenience when the cot is close

doubtful one, so far as safety is concerned, ﬂﬂ:‘l];;éf
side an ordinary bedstrad, In answer to your
inquiry about the number of children whuuﬂﬁ 1
injured by falling out of low railed cots, 1 can =
say that [ have never known of an instance, 1
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be large. and the risk is very incon-
B EFI think that the risk

- are so high that a child cannot climb
ufsgg'tghéll:ﬁ}j[:mt because the height ol the fall 1s

ter.

grea : I
. that even the . : .
glwﬂg, lggl:?t:‘rn{:mﬁl'e mischievous habits, one oL which

you allude as h

ma,
and you may

whenever you c

i ber |
i has been consid ernble. The num , _ |
Feann, - showing how the name mentioned can be worked

1S |
siderable. ‘hich the sides are high |
r cot of which 3 Bil - i

ter with a | ete., it wonld have been much more satistactory ;

t of us, at least those who are family
B bhest of children, t.e., our !

limb. I hopethe otherideatowhich |
isa tendency 1€ aving been derived from WORK

slating.—J. K. (Bolton). — I append a sketch

in two ditferent coloured slates. 1L you had given
the size of the slates, and length and widih of root,

for, although the sketeh answers your query, 1t
may not be exactly what you require. DBut 1 hope
this may not be so.
10 in., or countess slates, laid to a 3 in.
consequently 8} in. gange, You being a practical
glater will understand these terms.—lk, D.

d us particulars of
:.-:;11; imprnlfrememﬂ you
contemplate patent-
ing, that your coni-
munications will b
regarded as confi-

dential.—D. A.
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trying a tooth of 'scape wheel in
see that it has a little shake, then
hold the cylinder between two teeth of ’scape
wheel and see that there is a little, shake or free-
dom equal to what the tooth had inside ; then select
a new cylinder, exact size, and proceed as follows 1 —
To put & new pinion, select a new one, same size
as old one, or, if lost, send wheel to tool shop for
one, or, if you have a stock by Eou. select one to
suit the wheel it is to be driven DY. Mount a fer-
ruleonitand truly centre it—that is, run true centres
or points on each end of it; now with your graver
turn a part of it, slightly longzer than the thickness
of the wheel, down, till the wheel fits tizhtly on.
Qee that you make the shoulder or seat quite tlat for
the wheel to pass on ; now undercut the part you
have just turned, so that you can rivet the wheel
on. Gauge or measure the height for your wheel
from the plate or cock, and turn your pivot shoulder

correct size by
the body, and

Watch Repairs—A, Body of Pinion; B, Seat for
Wheel : C, Undercut for Rivet when finished —
that is, punched down on the Wheel and holds
it; DD, Pivots ; E, Wheel

back to that mark; turn your pivot straight and
true till it will just go in the hole; then a rub
with a burnisher, and slightly rub a round broach
through the hole and that end is done. Now take
a peg and cut it Hat: cut a notch in it and let
the end rest on the plate, and cut away the notch
or bottom of the peg till it will just fit under the
top plate or cock. You have now the measure for
the other pivot shoulder ; turn it buck to that mark
and fit it as the other. Now try it in its place; if
no endshake, turn one or other of the shoulders
back till it has a little shake up and down. Shorten
pivots till they just come through the plate, and
nicely round off. You did not say what pinion it
18, 80 that these hints may require a little altering to
suit the particular pinion; for instunce, the centre
inion of a Geneva watch is hollow, and must be
tted in on an arbor, and the 'scape wheel pinion
is 80 short there is no room for a screw ferrule,
aud must be fixed to wax ferrule; then a fourth
ininni with a seconds pivot, should have the
ong pivot finished last, or you may bend or break
it. But should you not be able to get on, write
II-EH;EII There was a description and illustration
on *' How to Pivot a Cylinder” in Work, No. 19,
page 302. Hefer to that.—A. B. C.
ﬂlhﬂ'thtur.—ﬂ. F. A. (Winona, near Hamilton,
ntario).--Messrs. Hearson & Co's. incubator is
])Htputed. and to describe it in full wonld be in-
urious to them, as it would enable others to make
that whioh is manufactured and sold by them to
their profit in virtue of their patent rights, A

-%Putli.ef]_ of the incubator was given on puage 153,

ol vour d-in.

The slates shown are 20 in. by |
lap, amd

Snced for Lathe, 1) (" 1n (Lowis in Ossory).
— A~ the specd of your nandeel soill viory swith the
rate of treading, it may be best to reckon the speed
lathe by the ratio of the wheel to the
pulley ; 1n other worid4, the number of Thnes the
diameter of the wheel is rrealer than the diameter
of the pulley. Now in a ki, lathe o irantl propor-
tion will be 8 to 1—say, the wheel 28 in., andld the
pulley on mandrel 3 in. diameter. If youtresul ver:
fast, say, 120 per minute, you will ol 120 by S
revolutions, which is tast enough for small work i
wouod 3 if you treed G0 per
minute you get 4si risvoltl-

tions, right for woold of

about 6 or 3 in. diame-

ter: but for this you

— ——— —— Shrgm m—

would require more

POWCT, 50 that it

woiuld be better to
have o sevond

croove on wheel
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Xylophone, — INSTRUMENTALIST (Saltaire).—In
reply to your questions respecting this instrument,
(1) The straw ropes are similar to what are used in
some parts by farmers to fix the thatch on stack
tops. If you were at a farm, you conld get as much
as you require for a few pence; if you have no
opportunity of getting any in this way, you mizht
make them in the following manner: fix a woollen
axle about 2 ft. long in bearings, putting a pin in at
each end to prevent its working out; tix a handle ot
one end, ang a small iron hook at the other end,
then draw some straw straight with your hands,
bend it in the centre over the hook, get some one 1o
turn the handle, and draw your hand back over the
straw. when it will be twisted into a rope; before
the end is reached, insert another length of drawn
straw between the ends of the first piece, and so on,
till you get the requisite length; you must try Lo
keep it of one size, about 3 or 1 in. diameter; when
finished. tie the end and keep it stretched till
wanted, as if let go, it has a tendency to untwist,
If you cannot manage this, I believe a piece of dry
white hemp rope the same size would do; Iix it on
the wood with wire staples, keeping them clear of
the notes. (2) I don't think knots will aftect the
tone if hard wood is used; if pine, it would be better
clear of knots: the wood must be dry and well
seasoned. Iiosewood is supposed to be best, but
oak, pitch pine, or yellow pine may be used ; make
the notes about 1in. wide and 1} in. deep.  (3) Sel
the notes 1 in. or 1} in. apart, remembering that the
wider apart they are, the longer the instrument
will be: they are made with from twenty-cight to
thirty-six notes, naturals: if you want 10 have
flats and sharps, tyon could fix a third bar with
rope on it, and fix the sharps and flats in groups ol
two and three, same as the keyboard of a piano. 1
did not notice what note the highest or lowest was,
and cannot see the instrument at present. If I have
an opportunity of seeing it again, 1 will et all par-
ticulars and dimensions, and with the Editors
permission will send a description to WoRrK. — I

Micro Lens.—If J. L. (Shiclds) will send to
Messrs. Lancaster & Son, Colemore Llow, Birming-
ham, for a sct of lens for the microscopce at I=. or
thereabout, he will have what he requires. It will
be understood that the object glass will only be a
common one, but quite good enough for a beginner.,
I would also advise J. L. at the same time to get
Messrs. Lancaster & Son's catalogue ; he will findita
rreat help, as he will then see what is to be had and at
what cost. I have placed an article on e:,'u-riuuus
in the hands of the KEditor, which I think will help
those who are working in opties. Ifit will be any
convenience to J. L., I wouls Tmunru the lens suit-
able for the microscope. Shall be glad to help any
amateur in the same way.—0. B.

Oval Chuck.—\. B. G. (Manchester).—Descrip-
tions of an oval chuck, with sketches, are in hand,
and have been written in answer to a similar ques-
tion by A.S. H. L. (Walworth), another subscriber.
Probably these will be suflicient for W. B. G., but
the explanation is short, as befits **Shop " columns.

Battery for Lamp.—A. C. F. (London, H").—
The lamp you have is, probably, a "airy Star lanmm,
requiring s current of 75 amperes at a pressure of
four volts to light it. This you could obtain from a
two-cell pocket accumulator, or a three-cell chloride
of silver battery. To make the accumulator, you
will require closely-fitting, well-made ebonite cells
of the desired size. The lead plates will have to
be cut to fit the cells. You will probably know
respecting their [mupurutiun. A six-cell bichromate
battery is scarcely suitable for charging an accumiu-
lator, even when charged with chromic acid solu-
tion, as this battery so soon polarises when o large
current is demanded from it. Three cells of a

Bunsen (quart size) will be more suitable to use in | must wait theiv turn, as there are many

charging a four-volt pocket accumulator.—G. K. B.
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amd pulley haov-
ine i ratio of
about & to 1,
and so ar-
ransed  that
the band
will it
cquully
well on
either
place. —-

I, A. M.

Trans-:
fer Pro-
cess Plc
tures. -

G. W. E. (Leeds).—Messrs. J. Barnard & Son, I,
Hvrnurﬁl ﬁh, London, supply transter process pic-
tures,—F. 1.

Quality of Glue Test.—IF. . (Loudon).- (so0dd
elue should be nearly transparenti, w ithout taste or
smell, free from spots or cluu:lilu'ﬁ-'. and of a deep
brown colour. A rough method of testing s
adhesive power is to soak itin a large quantity of
waiter for some time, which causes 1t to swell con-
siderably, absorbing 5 to 16 times its own weicht ot
wiater. The more consistent and elastic the rlue in
this state i3 found to be, the greater will be its
adhesive power: and the larger the quantity of
witer absorbed, the more economical will the glae
be in use.  But as this test is only applicable to bone

glues—for those from animal ofla do not behave
similarly — Lippowitz’s
method is  often  used,

which is as follows :(—Five
parts of glue are souked
in cold water for some
time, and then dissolved
in sutlicient hot water to
make the weight of the
solution egual to fifty
parts, when it is kept at
about 64° F. for twelve
hours to gelatinise. To
determine 1ts consistency
the jelly is placed in a
evlindrical glass vessel, A,
across the top of which is
a picce of tin, B, per-
foratedd in the centre.
The holein the tin should
be larce enough to allow
the free passage of a stout
iron wire, c¢. having a
funnel, o, soldered to the
upperend, while the lower
is provided with a saucer-
shaped piece of tin, E,
wil its convex side
turned downwards and
touching the surface of
the jelly into which it is
forced by loading the fun-
nel. D, with weights. The greater the consistency of
the glue, the greater the weight which will have
to be used.  But the most accurate method consists
of ascertaining the weight of foree required to break
a given bar of the malerial as compared with that
used to break a specimen of known gquality em-
ployed as a stundard. Sticks of pure gypsum or
plaster of P’aris are cast of precisely the samo
dimensions, and then saturated with solutions ot
the ditterent glues and thoroughly dried. Theso
are placed one by one in a metallic ring, having
notehes which receive them, and a lever having
the centre of the stick as the resistance and
graduated mercury cup upon the lone arm as the
counterpoise. Mercury is poured into the cup until
the standard stick commences to break ; the level
of the mercury is iaken as the absolute standard,
and marked o, and the scale can then be numbered
at equal distances anbove and below. Glue, which
is less tenacious, will require less mereury, and will
be so many degrees below zero; whilst a stronger
Jlue will require more mercury, and be so many

Glue Test Machine.

degrees abore zero. The chemical method ot
estimating the gluten by precipitating 1t with

tannic acid is not a eriterion of the quality of glue,
as a elue rich in gluten may have poor adhesive
qualities.—I, B, C.

Inlaying.—J. G. (Falmouth).—The subject is too
-ast to be treated fully in ** shop,” but you may be
gure it will have due attention in the body of thoe
muagazine. A series of papersis projected, but they
which are
In

considered more important waiting publication.
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the meantime, without giving you all the informa-
tion I should like, the following hints may help you.
I daresay you are aware that inlaying is generally
done with veneers or very thin wood. In the
gimplest form two pieces are cut at the same time--
that is, the saw cuts through two thicknesses. It
follows that the piece cut out of one must fit. in the
other, so that if, say, a piece of white veneer is cut
at the same time as a piece of black, two inlays can
be formed. 'The piece cut out of the black will ro
in the opening of the white, and that from the
white will fit within the black. The pieces will,
however, not fit closely to each other, for the saw in
cutting removes a perceptible amount of marcrial.
To do away with this looseness is the intention of
the tilting table. 1t is tilted to such an angle that
the saw cuts through the wood on the bevel instead
of perpendicularly to the surtface of the wood. The
piece cut from the upper vencer is therefore
slightly larger than the hole in the lower piece. 1
think the purpose of the tilting tible will now be

lain to ﬁﬂu, though I have done little more than
ndicate how it is to be used. The elaborate inlays
so much used in furniture just now are produced
by an entirely different method, requiring great
exactness in cutting. Each piece is cut separilely,
or rather each colour, for four inlays are usually
prepared at the same time. This marquetry or
1nlaid work is not done with a machine, but with a
hand frame almost exactly the same as those used
for fret cutting, the principal diflerenee being that
the marquetry cutter uses one made of wood. The
veneers while being sawn are held in a peculiar
appliance called a ** donkey.” After veneers are cut.
the best way to lay them is to glue the picees down
on a sheet of paper. When dry, the upper or un-
covered surface must be levelled, and should be
roughened with a toothed plane or other means, 1t
is then ready for laying on the solid wood like any
other piece of veneer. If you try the work, read
the articles which have already appeared on
veneering. After the veneer has been properly
laid (with a caul) the paper may be removed. The
surface is then cleaned up and finished in any way
desired. If you still want to know anything, write
again and state clearly on what point you want
information.—D, A.

. Cover for Book..—AMATEUR (IHolloway).—It is
impossible to oblize you with the probable price of
covers for a book about the size of WoRrk, and also
where you could buy them about Islington. You
should name the work for which the eloth cover is
wanted. It would then be possible to find out if
Emh a cover is supplied for the book in question,—
D.

Taxidermy.—-G. G. H. (Oswestr)).—It would
take up too much time and space of ** =hop” to give
a complete description as you require for preserving
and stutfing birds. The cases you speak of you
will be able to make yourself, or & joiner could
make them for you. They cannot be bought ready-
made, as they “.'ILI‘_‘i]; 80 much in size—in fact, they
are made to fit the birds; for instance, what will fit
a wren will not fita crow. You can get the eyes
either from myself or Messrs. Pache & Sons., Bir-
mingham. The work that is likely to suit you is

1ub115hed by West, Newman, & Co., 54, Hatton

arden, London, price1s. \With respect to the last
part of your note, I intend, if the Editor will allow
Ine, to treat of the art of taxidermy in all its
branches.—J. A. W.

_Mortising. — H. N. (Airdrie) appears to he-
lieve that it makes some considerable difference
which edge of a stile is mortised first. I have not
found much difference, and certainly never spoilt u
job through * it being all one which edge was upper-
most.” He appears to use a machine ;: my direc-
tions were for mortising with mallet and chizel, not
for machine. Certainly, if by **blazing” he means
driving out the core, the inner edge should be
uppermost. If this surmise is correet, I1. N. is. of
course, quite right. Whenever a mortise is smualler
one edge than the other, the core should be driven
from the smaller mortise 1o the larger, or the ac-
cumulated core is likely to do damage, especially
under the pressure of a mortising machine corc-
driver. Machines need experience, and H. N. is
wise to find out the reason ot his failure.—B. A. B.

Spirit Graining. —ExiLE. —By the time this ap-
pears, it is probable that the subjeet of graining
will have made some progress in the pages of
WoRk. We will not, however, deny youn hercin
the mfnrmut_mq you ask for, briefly. I assume you
refer to the imitation of oak in *‘ spirit,” or turps,
colour, and which is a quick-drying process, useful
for such places like Cheapside, where ordinary oil
graining on the outsides of the shops, ete., would be
spoiled before it could dry. I'he graining colour is
rr':mgir._a in this way :—Rub up a few ounces of gilders’
whiting, which must be quite dry, in turpentine to
4 thick paste ; stain—that s, colouir—this with either
raw or burnt sicnna, burnt umber, and ivory black
(ground in oil), according to the eolour desired—
Light, medium, or antique oak., Adid to this a little
quick-drying bath wvarnish, and then thin with
turps to working consistency. About two ounces
of varnish to one pint of turps will usually bind the
colour ; too much varnish will dry it too quickly for
working, and will not let it be spread evenly
Spread as with oil graining, but ** hurry up!” and
don t cover too much at once. Use a dusting brush
to give variety of depth after spreading the colour
and then comb at once, not attempting too mueh
variely with the latter, To put in the figure of nnk
procure a flat hog-hair veining fiteh, and with a
solution of common soda-water, stained with a little

Vandyke in water, or such-like pigment, mark
in the figure. Care must be taken to avoid the
soda-water running down or spreading, only suffi-
cient being in the brush to make a clean, sharp
marking. With practice, it will be found that the
flat but thin formation of the brush can be made to
execute the desired shapes quite as well as the
ordinary bone or thumb-nail in oil graining. The
soda-water, of course, bites out the spirit colour, and
should be all right and clean after the work has
been well sponged off with clean water. In work-
ing stiles and cross-rails, a little turps is used on a
rag for Y eutting up” the joints cleanly, just as a
wiush-leather would be in overgraining in water.
Turps can also be used for the biting out, but this
is done by veining, and then drawing a pad of old
tlannel down it at once. 'T'his process allows work
being grained, overgrained in water, and varnished
on same day. Respecting vour other question, I
would advise getting a printer to put them in the
cutting machine for you, or get a bookbinder to
tinish them oil,.—<F. P.

A Screw (Telescope) Dining Table.—T. H.
and 1. C. (Blackburn),—As there are two of
you who have signed the query creating this
reply, I hope these particulars will satisfy both.
Yon want a table 3 ft. by 4 ft. 6 in. to extend to 10 ft.
This one will extend to nearly the distance—9 ft.:
it will give you mnch more trouble to have it to
extend the extra 12 in. The height of it will be
either 25in., 29 in., or 30 in., as considered best. Do

A Screw (Telescope) Dining Table. A, C, D, E, in
Figs. 2 and 3, show correspondence of parts.
Fig. 1.—Table partly extended. Fig. 2.—Plan
of one Corner. Fig. 3,—Section of one Corner.
Fig.4.—The Tube and Screw. Fig. 5.—Method
of screwing down Tube. Fig. 6.—The Handle
or Key,

not condemn me if the following dimensions do not
suit. you, but alter them accordingly, as there is no
decided rule to work to. Thickness of top, 1! in:
thickness of leg blocks, 4} in. ; thickness of inner
framing, 1} in.; thickness of outer framing, 1 in. :
width of side framing, 4% in.; width of inner
framing, 3in. The top must, of course, be divided
in the middle. 'T'o one pair of leg blocks are joined
the owter side frames; to the opposite pair the
tnner frames. These must work treely along each
other. In Fig. 2, A is the outer framing, ¢ the inner
framing, D the rail joining together the two inner
frames at the end. A similar rail to this latier con-
nects the two outer frames together at the end at B
in Fig. 3. Underneath all the outer framing is a
moulded rail, B, in Fig. 3. between which and the
top rail shownabove, ¢ in Fig, 3, the inner frames, c,
run. I have not shown the rail above ¢ in KFig. 1, as
it would then partly eonceal the working of the table.
The iron tube, Fig. 4, is screwed down, as in Ifig. 5,
to the back connection of the inner frames, the
other end of it being inserted in a block fixed to the
framing at the end. In this tube works a serew
which should protrude partly through a hole bored
in the end framing. The table, as perhaps you
know, is openecd or closed by turning the serew
with the key or handle in Fig. 6. Extra flaps are
required to fit into the top. Read previous articles
for polishing, finishing, ete,—J. S.

V.--BRIEF ACKNOWLEDGMENTS.

Questions have heen recvived from the following correspon-
dents.and answers only await spaee in Snop, wpan which cthere
is creat Hru::.wm = W, C o «Pettenham) : W. 8. (Glasgow):
C. C. W (Novthallevton); BREVITY 3 W, B, (Chesterficld; NEW
stpseiner; M. C. 8. (Carciff); J. 8. B, (Oldhamr; M,
(York): I V. (Brighouser; DipyMvs: T. DB (Blackbirn) :
X. W. L (Portsmouth); Crock Josnen: F. W, It (arlog);
..3:. G. (Neweastle-on-Tyne): W, L. (Durham ; HYDROSTATIC:
SELF-HELP; H. 8. (Stratford, E.); J. A, M. (Steangord Hill)
I'*DI.U'I’.IIHH y I I London) ; He W, (Nottinglaem) 3 J, 1L, (Deirs-
bury) ; 'T. H, (Glossup); B. J. T. (Southseq) ; SHEET IHoN ; & I, IR,
{ West Calder).
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EXHIBITION OF HOME INDUSTRIES :
b y - h 1ES, -
exhibition of home industries ﬂl‘Euniﬁerﬁh?thhtkhg

Co-operative Union, Limited, will be

h‘E]ﬂ In the

Crystal Palace on August the 16th, 1890, Prizes

will be given for the best specimen
work in any of the following classes: EE

of amateur
ngineering,

marine and miscellaneous models, art Inetal wor

Fenurul] metal work,
1onse decorating, wood carving, wood
fretwork, toy making, painting on ‘glass,

cabinet making,

Joinery,
turning,

china, and

pottery, oil painting, water-colour drawing, pen or

pencil drawing, bookbinding,
plaster, musical instruments,
tions, and miscellaneous collections, *

modelling

confectionery

In clay or
inven-

All work

entered for competition must be execut
! ed
teurs, and must be the bond-fide indiridun]?ljr:*?i‘

of the exhibitors,” Intending
members of some co-operative

sociely,
also be held at the )

exhibitors must he

‘ There will
same time an exhibition of

specimens of work showing the skill of workmen

and apprentices in their own trades,

Full part.-

culars may be obtained from Mr. Wm. Broo
general secretary, 49, Bedford Street, Strand, T’G]']%}H'

1;1 ﬂI.xxFE-IESTER EXHIBITION
CRAPTS.—The Art Gallery Committee of
chester Corporation have issued regulatio

OF ART8 AND
the Man-

ns for the

proposed Exhibition of Arts and Crafts in the (%
Art Gallery, which will open on February ﬂtl:!. FBE].F

The articles to be exhibited must be

produced

during 1840, and be the work of residents within a
radius of twenty miles from the Town Hall, Prizes

are olfered, and firms at a distance
but not for competition.
space will be supplied by the Curator to

exhibitors, and the forms must be returned

1 may exhibi
Forms of application futl"

intending
before

November 1st, 1890. All work must be deli
in Jnnuur;r. 1891. : Shrens
The exhibition will consist of contemporary work

in design and handicraft, and will include the fol-

lowing :(—

Designs and cartoons for decoration of all kinds,
Decorative antmg, more particularly in associa-
1

tion with architectural or cabinet w

ork.

Textiles : tapestry, needlework, woven and printed

fubrics, lace,
Painted glass, lead light-work.
Pottery : tiles, majolica, painted china.
Table glass : blown, cut, and engraved.

Metal work: wrought iron, brass and copper
repoussé, gold and silversmiths' work, chas-

ing, enamels, and clockwork.
Models, architectural and mechanical.
Wood-carving | carving in ivory, ca
Stone-carving ) other materials.

meo, and

Cabinet work: inlaid and painted and carved

furniture.

Decorative sculpture and modelled work : friezes,
architectural enrichments, relievos, plaster

and gesso work.

Printing : book decoration, printers' o
illuminations and
wood and metal engraving,

Bookbinding and cloth cuses.

Wall Papers.

Stencilling.

Leather work, stamped, tooled, cuirbou

rnaments,

decorative manuscripts,

11i.

IPishing tackle and the arts of the taxidermist.
And such other kinds of decorative art not above

enumerated as may be approved by the
Commiltee,

Selection

WORK
t8 published at La Relle Suuwvage, Ludgate ITill,

London, al

Yo'clochk every Wednesday morning, and should be obtainableevery-
where thronghowt the United KNinpdom on Fridoy at the latest,

%% Advertisementa gshould reach the OfMee fourteen

days in ndvance of the date of issue,

- — =

SALE AND EXCHANGLE.

Beit's Patent Enamelled Adhesive Water-
Proof Advertising Paper Letters and Figures
in all Colours and Sizes,—Sole and Original Manufactory,
17, Arthur Street, New Oxford Streer, W.C. Agents

apply. Sample sheet gratis.

Tools, Tools, Tools,—The cheapest ho
trade for IXnglishand American toolsis LUNT'S, 29

Road, London, E. Send stamp for reduced price list.

Machinery and Tools.—Largest Stock

(24 B
use in the
7, Hackney
[4 &
in London.

BriTtaxyia Co., 100, Houndsditch, Cash or Hire Purchase,

Gas and Steam Engines.—Engineers',
Builders' T'ools, Stocks and Dies, Forges, etc.
of new, 6d. ; second-hand, 2d —BriTaxn1A Co,,

Amateurs’,

Catalogue
Colchester.

Best Book on Lathe, Chapters on Metal Spinning
and Screw Cutting, 3s.; soiled copies, 25.—BRITANNIA,

Colchester.

[21 R

Six Cabinet Coples, from Carte or Cabinet Photo,

for 3s. 6d.
HEenry, Alvaston, Derby.

Originals returned uninjured.—ETHELBERT

[22R

Designs.—100 Fretwork, 100 Carving, 1oo Repoussé,
100 Sign Stencils, (all full size), 300 Turning, 400, Stencils, *
sco Shields ete. Each packet, 1s. 100 Decorators’ Stencils,

6o sheets, 2s. 6d. All post free.
THARD, 113, Old Christchurch Road, Bournemo
change of Address,

Lists free.—F. CouL-

Note
[15

uth.

Amateur Printers.—Several small Founts of Type

and Commercial Electro Blocks cheap. Send

mens,
croft Road, Maverstock Hall, London.

Al Water Motor.—! to } h.p , according t
price 10s.—WALTON, g9, Queen Anne St., Stoke,

for Speci-

Also small Printing Press.—E. PouTeau, 18, All-

[zs
0 pI‘EESI.lI'Er

Stafls, [28 © &

I"'.'.'i -:_'

[Work—June 7, 1809, % i
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SOLD EVERYWIITERE

t!
In Tins, or post free, 7d., 1s. 6d., and 3s, .

196 A DVERTISEMENTS. [Work—June 7, 1890,
For Baths, 9d., 1s 9d., and 3s. 6d.,

ASPINALIL’S

70 AMATEURS. WORKS, LONDON, S.E,
IHGOMPARABLE, The roughest proscenium, or fittings, '

School, of Country House, may be mace |  ASPINALL’S EBON] CA,

‘ not only beautiful, but very like the real A TET DR ANT PTACKE ©
COLOURS thing by a pot or two of ASPINALL'’S ~ ISR D ILLH_L = DAACK, (FOR
ENAMEL at the cost of a few shillings, Cycles, Basket Carriages, Bedsteads, &c,
and the success of a show is frequently | .
BEWILDERING, enhanced by bright surroundings. /'eré.sap, Sample Tin, 9d., post free.

COLOUR CARDS POST FREE,

EL.

Invaluable as gz
Strengthening and In-
vigorating Bevelja.ge.
s ens BIRMINGHAM SRR UL I T ng CGravies,
_ . — | preparing Soups, Entrées, &.
GRATEFUL—COMFORTING. |

EP > S ’ S C O C O A i 1111;1:;115 a}::;;:ieed %W

BEAUTIFUL.
PRINCESS.,

* C.BRANDAUER &C95 -

'BSRAS PENS

NEITHER" SCRATCH./NOR-SPURT ¢ %

WILL KEEP ANY LENGTH OF TIME.

BOILING WATER OR MILK. SOLD EVERVIVHERE.

A WONDERFUL MEDICINE.

BEECHAM'S PILLS.

B /7 g P // ARE universally admitted to be worth a Guinea a Box for 8 /7 ' P //
eec am S I’ S Bilious and Nervous Disorders, such as Wind and Pain in the Stomack, gec ﬂm 5 / 5
h y // Sick Headache, Giddiness, Fulness and Swelling after Meals, Dizziness and Drow- e .
siness, Cold Chills, Flushings of Heat, loss of Appetite, Shortness of Breath, B ﬁ P //
Bgec am S P! S Costiveness, Scurvy and Blotches on the Skin, Disturbed Hlsunp, Frightful Dreams, gec am S [ S
and all Nervous and Trembling Sensations, &c. The first dose will give relief in

nggﬁam ’S Pl//s twenly minutes.  Every sufferer is earnestly invited to try one Dox of these Pills, Bgec&am ’S P[./{S

and they will be acknowledged to be

Beecham’s Pills WORTH A GUINEA A BOX. Beecham’s Pills

2 . For Females of all ages these Pills are invaluable, as a few doses of them carry y .
ngc/qam S Pj//s off all humours, and bring about all that is required. No female should be without 3836/70,?? S P///S‘
them. There is no medicine to be found cqual to Beecham's Pills for removing any
obstruction or irregularity of the system. If taken according to the directions given

] . . : ' ) .
Beg(:/? am S P!/XS 'fi:]tll‘; niﬁll [L:i:r:.n ll;ﬁg;:illI:;:;mtl;];:ii;::;lré:sft::;{qées of all ages to sound and robust health, nggﬁam S P///S

have tried them, and found the benelits

s . which are ensured by their use. g "
8636/7 am S P!//S For a Weak Stomach, Impaired Digestion, and all Disorders of the Liver, they 8856/? am 5 P//XS

act like magic, and a few doses will be found to work wonders on the most im- .
/7 g ’ portant organs in the human machine, ‘They strengthen the whole muscular system, d P //
6’6’6 am S P!//S restore the long-lost complexion, bring back the keen edge of appetite, and arouse eec am 5 ! S
; , into action with the rosebud of health the whole physical energy of the human ’ ]
B /] P {/ frame. These are FACTS testified continually by members of all classes of society, B /z P///S
gec am S I S and one of the best guarantees to the Nervous and Debilitated is, BELECHAM’S gec 0}7’] S

PULLS fhave the largest Sale of any Patent Medicine in the orid,

BBBC/YHM:S P!://S Beecham’s Magic Cough Pills. 855'5/70/’77:5 P///S
8866/7 am S P!X/S thﬁs a Remedy for Coughs in general, Asthma, Bronchial Affections, Hoarseness, Beec‘/y am S P!//S

rtness of Breath, Tightness and Oppression of the Chest, Wheezing, &c., these
1 . Pills stand unrivalled, They are the best ever offered to the public, and will [ .
3856/70”7 S P!//S speedily remove that sense of oppression and difficulty of breathing which nightly ngg/?ﬂm S P} S
, dv[‘:]riv-: fihrci patient of rest, " Let any person give BEECHAM'S COUGH PILLS a , .
5 trial, and the most violent ouch will in a short time be removed. /
8836/?0”7 5 P]/XS Frepared only, and sold \Wholesale and Retail, by the Proprietor, THOMAS nggﬁam 5 P[/ 5
BELECHANM, S1. HrLENS, LANCASHIEE, 1n Boxes, 1s. rhd. and 2s, gd. cach.

Beecham’s Pills et brussop i o Sisiens Sk wiyeic Kb Bopehnm’s Pills
— . ———— = — —————
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