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- CAsT TRON 18 not a material which we are
accustomed to consider as suited for the

of any high
r this use, re-

~ window frames of lguildinis
- architectural pretensions. Io

as well, and much more economically, in
cast iron. In St. George’s Church, Birming-
ham, he has placed on record an attempt to
act on this conviction. Some of his cast-
iron Gothic work there, as, for instance, the
parapet of his tower or the applied orna-
ment of his buttresses, is good enough to
pass muster ; but even this cannot be said

of the tracery of his windows. The leading
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The teaching of this and similar failures
1s not that the material is necessarily un-
suitable, but only that it must be used on.
sounder principles. Good rarely comes of
trying to make any material pass for what
it 18 not. Honesty is essential in msthetics
as well as in morals. A material will rarely
look satisfactory if it does not by its treat-
ment frankly declare what it is. Our metal.

~ garded from frames, to be

- the artistic = truly artis-

. point of c@ LED tic, must
view, it has w T T —— W & S plainly say
thus far 7 s e T SAle ol 17 e i that the
achieved b i TR A e —— - o — are  meta
anything but | S ——| | o and nothing
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a favourable
record. We
chiefly asso-
ciate  cast-
ironwindows |
with  such
matter - of -
fact strue-
tures as fac- |
tories —
structures in
which ugli-
ness rather
than beauty
would seem
to be the
result aimed
at. We are
also toler-
ably familiar
with them in
the rural dis.
tricts as as-
sociated with
cottages of
the “model ”
order, and in
which they
have gener-
ally much
about as
cheering an
effect as iron
ratings
vée 1In 4
prison.
Neverthe.
less, 1t cannot
be doubted |
that the cap-
abilities of
this material for this pu are great.
That such is the case has been recog-
nised by able architects, Rickman, who
some half a century earned the (not
undisputed) title of “ Restorer of Cothic
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Architecture,” thought so, and tried hard

to utilise it. It appeared to him that
to shape in stone the intricate forms of
Glothie tracery—which are often mere repe-
titions—was a slow, laborious, and wasteful
process ; and that it might be accomplished

Fig. 1.—Head of Decorative Window in Cast Tron.

_‘

lines in them are by no means bad ; carried
out in stone, they would have looked well ;
but there is about them an attenuation which
ruins their effect. The architect felt that 1t
would have been absurd to have given to a
strong material like iron the bulk demanded
in stone, and thinned down his tracery
accordingly ; but he neglected at the same
time to give to his work any of the distinctive
characteristics of metal. The result there-
fore was a feeble caricature of stone tracery.
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else.

I believe
in cast iron
for decora-
tive window
frames be-
cause L
know of no
other mate-
rial in which
so rich an
effect 1s to
be Dbtﬂiﬂﬂ(ﬁ
combine
with equal
strength,and
at as low a
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cost. Mr.
Ruskin ha

indeed, sa1

something to
the effect
that it is im~"
possible to

thing artist-
ically good
in cast iron;
but with all
due defer-
ence to Mr.
Ruskin, I
must be al-
lowed to dl.f-r
fer with him
on this Emn
when re-
flect that the

Sussex and
the modern
work of Norwich are in evidence against him.

Although in the designs now laid before
the reader the lines of flamboyant Gothic
have to some extent been followed, I must
disclaim anyattempt to give distinctly Gothie
windows suited for Gothic buildings only.
The flamboyant lines are merely used because
they seem best to bring out the capabilities
of the material. The patterns given are 1n-

tended to fill ordinary square-headed wins = &
thesa -

@ observed of

dows. 1t should also

produce any- .

-

-
'
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designs that castings from them
will be in no danger of being mas-
taken for stone or anything else
than what they are : and this point
it is proposed should be still further
emphasised in painting them, such
colours only being used as we are
accustomed to associate with iron-
work.

I offer these designs to those
interested in building as so many
suggestions merely, to be taken for
what they are worth. For, though
the writer of this paper may not be
absolutely without experience as a
modeller of ornamental iron casting,
he makes no claim to be considered
a practical pattern-maker; and he
does not question but that a practical
man, setting himself to carryout one
of these designs, will be able to
introduce various technical improve-
ments in it. Nevertheless, he has a
confident hope that as suggestions
his designs may prove of value.

As it 1s proposed to cast the orna-
mental parts in panels, the designs,
with the addition of plain bars to
form mullions and transoms, can be
combined so as to form windows
of almost any size or shape; and
with the various designs are given
hints for screwing together the dif-
ferent portions of a frame 1n such a
manner as not to be unsightly. By
these arrangements, and by the use
of iron-glue at the joints, the whole
frame may be made as rigid as if i
cast in a single piece.

A glance at one of the more im-
portant illustrations (say Fig. 1) will
showthat the ornamental work isof twokinds
—the thicker members which follow some-
what Gothic lines and which carry the glass,
and the flatter intermediate work, against
which the glass simply lies. The illustrations
are not drawn to any exact scale, but suppos-
ing the repeating panelin Fig. 1 tobe a ?t:?;t
across, those members of the design which
carry the glass would measure about three-
quarters of an inch from side to side and
from front to back. Something of the general
section of these members may be seen in
Fig. 6; and on each side of them is a rebate
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on which the glazinﬁlis done in the ordinary
way with putty. The glazing is su

posed to be on the tnner side of the
window.

The intermediate work is supposed
to be cast quite flat on its inner side,
and it might have a general thickness
of about a quarter of an inch. On
its outer side it would be slightly
relieved by either raising or incising
the fibres of leaves and similar mark-
ings : emphasis would afterwards be
givl'eLn to such markings by paint or

L
EDAn alternative treatment of this in-
termediate work might, however, be
found in piercing 1t, as indicated
in the leaves and flowers of the side

els in Fig. 1, and inserting small
18cs or other pieces of colonred glass.
The small section (Fig. 7) shows hew
in case this latter arrangement should
be followed, a little rebate is formed
in the flat surface of the intermediate
work to receive the coloured
For this scarcely any putty would be
necded, as the coloured dise would be
kept in place by the large pane of |,
glass against which it would be® =
pressed. 3

iece. | Al
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Fig. 3.—Skeleton Plan of Window.

But to speak particularly of Fig. 1. We
have in th?sed& repeating panel for the head
of a window. At its sides are drawn two
half-repeats, to show something of its effect
when 1n position; but those portions of
these half-repeats which approach it are left
merely dotted, that they may less interfere
with the actual panel. The supposed size
of this panel is 12 in. wide by 21 in. deep,
but it would in no way suffer by being cast
on a somewhat larger scale. The flowers

and leaves are shown in this as being “ cut
up ” on their outer surface by incisions in
the flowers and by raised fibres on the leaves,
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panlfls
we have already see
method with cuqnu %;;l
£ rnrlgt;ha outside of the wip
cutting-up ” method wil
Eﬂ'leictl_vﬂ; but the culmll.r:ﬁe :]1::
wi et
Wi;hglge greater variety as seep from
1t will be observed th
Fig. 1, is given a section ﬂ B{;il:mutgn"
of the panel on the line 4 shuwinp
how each repeat of this panel is mgdg
to overlap its next neighbour &ndiz
attached to it by screws from hing:
By “behind ” we should perhaps ey
plain that the inner side is lllﬁlnt:
these diagrams in a general way e -
resenting the outer side of the wip.
ow. From B to E are shown the
screw-holes in the back portion and
from A to ¥ the rounded front m::-uld. :
ing into which the screws are drivey,
At G appears the capital of one of
those mullions on which such an
ornamental head is supposed to rest.
In Fig. 2 is drawn an ornamenta}
base panel to accompany the head
in Fig. 1. Of course it will not be
in every instance that such a base
will be required. If an unimpeded
view is desired, or if it isn
that the lower part of the window
should admit as much light as pos
sible, no base panel will be used. Ii,
however, a certain amount of ob-
scurity is wished for—indeed, in all
cases where it is usual to insers
ground glass, or to use wire-blinds,
or anything of a similar nature—
the base panel will come in_ admirably;
and, artistically speaking, render the win-
dow most complete. In the mere skeleton
sketch (Fig. 3) is shown a window with
these ornamental panels at base as wellas
head. At mH and 1, Fig. 2, may be seen &
method of fixing the base panel by screwing
it to rebates in the upright mulhons, = =
The bottom bar of the frame at E, Fig. 3 =
will of course be moulded sloping on is
outer side to throw off rain, and the haﬂaf
the mullions . and M will probably be cast
in the same piece with it, the mullions being -
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made to fit into them with mortice and tenon
joints. L is & corner base, and 88
there will be a necessity for keeping

it square to fit the angle of the briek=
Wml. it is shown as finish ith
merely a nail-headed ornamen
n Fig.4 we have an Intersec
mullion and transom. It 1s sﬂm SR
that the ends of the latter shouit 58 -
with tenons into mortices in the mit.
lion, and there be fixed. The smai
flower ornament at the intersections
shown at N, is attached by & sere® -
through its centre. Th can, -
e space 1n ; O F...-
height. Fig.5 illustrates %me'gi 3
fixing the head panels to
the mullions b mmuaadin
_becuncealed_bxghu;putﬂ; i 41
1 . 1 . B is-il‘gﬂnet al ;.' s ..: %
of the intermediate flat work, G,

o .

e
i
5



L]

|

1.
'
i
|
|
|

i

1
|
!
|
|

|

e — _—

T T . Sl i——— e P

“corative panels and

, different

Work—January 10, 1891.]

DECORATIVE WiINDOW FRAMES IN CAST IRON.

691

different parts together will sufficiently de-
monstrate that these designs are practicable,
and from them any amateur who may choose
to make his own patterns for casting will be
able to work. Tl?:pmfessed founder, how-
ever, if he takes this work in ha.nci, will
doubtless modify
them to a certain
extent, so as to
make them con-
form to the ordi-
nary rules of his
own practice. -
Bycombining the
above-described de-

plain minor parts,
1t will be seen that
windows much
varied in form and
size may be pro-
duced. And they
may be produced
at little cost, for as
the parts repeat
the expense of
making very few
patterns
need be incurred.
Where the win-
dows are of con-
siderable size, let
us say of half a
dozen repeats eor
upwards of the
head panel,a better
effect will be at-
tained by breaking
the work at inter-
vals with thicker
mullions, and thus
forming - separate
lights of two, three,
or four repeats
each ; and to give
to each light its
best effect, 1itshould
have a central panel
in its head—Ilet it
have, say, one re-
peatand two halves,
or three repeats and
two halves. These
designs, it should
be borne in mind,
are not suited to
flat windows only :
they will have an
exceedingly good
effect if introduced
in the projecting
windows so fre-
quent in the Eliza-
bethan style ; only

window of moderate height would look well

with three rows of panels—namely, at top
middle, and bottom. & h

These panels are shown as fixed to each |
other by . screwing upon them, where the |
glass-carrying_ lines come in contact, small |

mullion bars are made to alternate with the
panels,~the connection between panel and
' mullion would be as shownats. The dotted
portion above the line T U gives a suggestion
tor fimshing the top of the window, but this
might be done more simply by endivg instead

with a straight bar
at that line, and
screwing to 1t and
the panels the al-
ternate flowers and
Crowns.

Fig. 9is intended
te illustrate the
combination of lead
glazing with our
ornamental 1ron
frames ; taken with
Figs. 10 and 11, it
will also show a
method of joining
square panels to-
gether. No over-
lapping edge 1s
necessary, they
being united by
SCrews through
their rebate pro-
jections, whilst to
cover the joint an
iron moulding with
a tongue 1s 1nserted
between; this
shows in section in
Fig. 10,and in plan
in Fig. 11. Either
plain white glass
geometrically ar-
ranged or coloured
glass might be used
to fill the spaces in
this design ; if the
latter, some sort of
kaleidoscopic dis-
position of the
coloured glass
would tell best.

i

The leaded work

a o o

o

special angle-pieces
will then be re- g
quired,

The panel shown
in Fig. 8 is one
which may beeither
extended over a
whole window or
u.-gfzr; mlcpnnectiun
with plain panes.
In a window which
15 wanted to admit
a certain amonunt of light, but not to be
looked throngh, these panels would be
placed resting on one another from bottom
to top, and would have the effect of rich
lattice-work. In a lighter window, one to
be looked through, the panels might be dis-
posed in horizontal bands, alternating with
plain panes divided by mullion bars. A

to Mullion,

Fig. 6.—Bection of Glazing Bar.
Window Panel. Fig, 10.— Section showing Mode of joining Square Forms.

be first soldered
' together, and then
|i puttied into the
i iron frame. For
I this, somewhat
| wider relgn.teu
| would be desirable
than for glazin
without lead. Wit
the omission of the
| intermediate flat
ornament, the de-
signs Iigs. 1, 2, and
8 might also be
made to serve for
leaded work.

Some reference
has already been
madetothe manner
in which these win-
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Fig. 2—Panel for Bottom of Window. Fig. 4. —Mullion and Transom. Fig. 5.—Attachment of Head Panel
Fig. 7.—Rebate for Coloured Disc. Fig.8.—Ornamental

bands, like that at o, Fig. 8. If the entire
window is filled with them, the tops of one
row would be in a similar manner fixed to
the bottoms of the row nbove it by a series
of small crowns screwed on, like that at p.
The flowers also, at qQ, @, are connections,
being screwed on to half discs of metal in

the panels, such as are shown at 8, . When |
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A LBl dow frames should

be painted. The
(- colouring of them
z ~ ought, as I think,
to be looked upon
as a matter of
gome importance.
It should not be of such a character as
can in any way cause them to be con-
founded with stone or wood. Such colours
as we are accustomed to associate with
decorative ironwork should rather be
chosen. It will be with the outside of our
windows that we shall chiefly have to deal,
for the predominant colour of the inner

=

would, of course, .
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side will have to dependion the decorations
of the room of which it forms part. But the
inside colour will show! but little: from
within, seen against the dight, the ironwork
will tell as little else than black ; gold only
will tell upon it with much effect, and it
may, therefore, be well to a certain extent
to employ gold.

To speak then of the outer side. It is
suggested that for the heavier, glass-carrying
lines a deep dull red will, in a general way,
be appropriate, and for the intermediate
work a moderately deep dull green; the
prominent parts in each being picked out
with the opposite colour, whilst for certain
specially prominent points and slight mark-
1ngs bla.cgﬁr gold might be employed. As
regards the use of gnfd, however, care will
always be needed to avoid a “spotty” effect,
and a gilded surface will often require a gilt
line near.adjacent to carry it off properly.

Again, bronzing would not be improper
for our purpose. . The whole frame might be
painted of a dull green, and relieved in its
prominent parts with bronze in the ordinary
way. This would preser\ ¢ its character as
metal, and would look well, though whether
it would have so artistic an effect as the
former scheme may be doubted.

.Mention has been made of iron glue
for uniting into a solid mass parts which

. have been merely wedged or screwed to-

-

3

- while the wax ig pl
 which cannot thanﬂ)a made hotter than the

gether. - It is familiar under some name or
other to most practical iron-workers ; but
the amateur may need an explanation of it.
The common way of making it is with iron
filings and sulphuric acid. This laid on the
parts before they are screwed together unites
them so effectually that the joint becomes
harder than other parts of the casting. It
can, of course, only be used when no future
unscrewing or taking to pieces is contem-
- plated. It is said that the French claim
that their “iron mastic ” (as they call it) has
more strength than ours: they use in addi-
~ tion a little sulphar.

In addition to their primary purpose, it
may be found that our designs for iron
window frames may be adapted (without
glass, of course) to verandahs, balconies, and
similar uses. It may be observed that the

design Kig. 8 especially would make an
exceedingly rich substitute for lattice-work.
HIVES AND OTHER APIARIAN
- APPLIANCES.
H APIS.

WAX SMELTER—HONEY RIPENER AND STRAINER
~—FEEDERS—THE RAYNOR—DUMMY FEEDER—
AMERICAN BRAPID FEEDER.

A wax smelter is a very useful piece of
apparatus to have in an apiary, as by its
means wax may be kept in a fluid state for
a considerable time without any danger of
being overheated.
It 1s on the well-known principle of the
" glue-pot : an outer vessel contains water,
aced in the inner one,
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. tin tea-pot, for which

-~ boiling: point of water. The manufacture
. of a smelter will be found to be a very
a3, nmak,]ub, entailing some rather clever tin
~ work, .

. The outer case is 'n%a.l,' and rather ]iEe a
1t might, at first sight,

~ be easily mistaken,

~» Its dimensions are 3} in. long, 23 in. wide,
3 1n. high; the inner receptacle is L in,

. smaller every way, so that 3 in. is left

. between both for water and steam. -
. A pattern for. the bottom of the water

Bloud bel CREgironiia piece of card-
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board. To do this, drive two strong pins
vertically in the cardboard Egi in. apart, and
make a loop of thread 31} in. long ; pass this
loop over both pins, and run a pencil round
the loop. An oval figure about 3 in. by 4 in.
will then be described, as in Fig. 2.

This oval may be cut out of the cardboard
with scissors, and used as a pattern by
which the tin or copper for the smelter
bottom can be marked. A 1 in.may then be
cut off the edge of the cardboard all round,
and the bottom for the inner receptacle cut
from the reduced pattern. It is much better
to make the outer case at least, of copper,
as it will last much longer than tin, be
pleasanter to work, and look better. A
smelter made of copper -also is more
valuable than a tin one, even beyond the
difference in the value ‘of the materials.
If tin 1s used, acid should on no account
be employed as a flux for the solder, as
1t would soon eat its way through the
plates. :

The sides of the outer caseare formed of
a strip of tin 3} in. wide and about 9% in.
long. % in. is turned over at each end, one
end up,.the other down ; they are hooked
together, hammered flat,and soldered. 2 in.
of one edge is then flanged out at right
angles to receive the bottom, which has

the same amount of its edge turned up

and then down over the flange, the whole
being finally hammered flat-against the
sides, as I described in the Little Wonder
extractor. - Sy

The inner case may now be taken in
hand, its dimensions being 3 in. long, 2 in.
wide, 2} in. high, the strip which forms its
sides § in. shorter than that for the outer
case, and the bottom 4 in. smaller all round.
The bottom and sides may be attached as
in the outer shell, or the bottom may be
flanged like the cover of a canister and
soldered to-the sides. The top had better be
beaten into a dome shape, as shown in Fig.
1, for which a wooden block with a hollow
gouged out to the correct size and shape will
be required. The top is flanged down, and
fits the body to whicsjl it 1s then soldered.
A hole 1s made in the centre of the top to
take a piece of light brass or tin tube 2 in.
in diameter and 1 in. long. A hole is also
bored about 1 in. from the bottom to take
the nozzle, which is a piece of tube 4 in.
long, and tapering from 2 in. to % in., but it
is not soldered: in place yet.
well to solder three little feet 3 in. high to
the bottom of the inner case to. keep it a
proper distance from the outer ; these can be
of pieces of tin bent round to about the size
of a lead pencil and cut the correct length.

A handle, as shown in Fig. 1, should be
riveted to the outer case after the manner
of a tin pannikin handle, and the top made
to fit nicely over the sides. A hole should
be made, and a bit of tubing soldered in the
outer cover towards the handle, through
which water-is to be introduced into the
\ boiler. An oval hole about 1 in. long and £

in. wide must be made over which the outer

nozzle is soldered. - ~

The inner case is now to be put into the
other, and the smaller nozzle soldered firmly
into place, having its point as high as the
tﬂF of the smelter when horizontal. The
soldering can easily be done throngh the
large hole in the outer case. The top of the
boiler may now be put on, the tube com-
municating with the inner receptacle passin

through a hole made for its reception, and

solder should be applied all round the tube
and the top. The outer nozzle can then be
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. -If this last plan is employed, it would be

It would be |

‘uncovered to the

soldered in place both to the‘boiler and the |
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This will complete the o
should, of course, be water—tig}ftﬁ:;'mwﬁch
the outer and iumer receptacles. (y th
may be used for the tubes on to Eﬁ
it would be neater to have littlﬁp -
caps to fit tightly or even to surewmss
The wax is introduced into the amel‘:n
uisguai}r Wulhs.n hm & molten state, byt sm;ﬁ
eaired.m e put through thg tube if
Care hﬂu}d be taken
case as nearly as possible concentrie w:
the outer, so as to have the same Et;at;wizt# ;
for water all round. This} however, is not ik
veyfr difficult with the legs, if the hole nthe «
boiler top is in the correct position, o
Fig. 3, may be made of £

El

to have the inner

A Honey Ripener,

any tin receptacle large enough to hol
quantity of extmcteﬁ hﬂﬂﬁ?g likely til]t]ﬁ:
in hand at one time. A vessel 13 ip
diameter and 18 in. high will, probably
hold more than most of my readers requimf :
It can easily be made after the manner of
the barrel extractor, having a wired edoe
top and bottom, and a honey valve soldered
. the side close to the bottom. It is
scarcely necessary to have the bottom
sloping, as the can may be tilted over with-
out much trouble, but most amateurs will
find it easier to have the slope in the
bottom. It will then be made a little
larger than the space which it has to fi
and turned until it fits tightly all mublijrl
against the sides of the can. The bottom
might also be put in like that of a tin sauce-
pan, with the folded joint such as we used
in the smelter. -
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advisable to solder three or four circular
pieces of tin, about the size of a crown and
slightly saucer-shaped, to the bottom, to
prevent it from being worn at its junction
with the side. g
A strainer might conveniently be added -
to the ripener. This is either of perforated
tin, or simply a piece of muslin or cheese-
cloth. If the former, it should be made in
the form of an inverted cone in such a way
that the cover of the can will fit also over
the strainer. It would be better also to
have a rim of plain tin over the perforated
cone, so that a qua.ntitinf honey could be
poured in, and let percolate slowly through
the holes. | | ‘
If the muslin is decided on, all that is
required is a rim which fits into the top of
the can and holds the muslin all round.
This rim can be made of doubled tin, 1 in.
wide, first made into a hoop to fit the can,
and then having a } in. turned out at nfht |
angles over the wired edge of the can. The =
cover will fit over this as in the other.
Feeders are legion, but I will describe
have made and used
best for all round

only I‘Ehnsa whicgl &1
myselt. ne o e _ nd -
PUFI'EPDEEE is “The Raynor,” of which I give =
three diagrams in Figs. 4, 5, and 6. -
Tt will be seen to consist of & bottle with
screw on cap, Which is erforated witha
dozen holes In a semicircle in such a WEF &
that one or more can be brought uvartda 3
circular slot which is shown in the stand, -
Fig. 5. A pointer soldered to the cap
indicates the number of holes which 8r6
bees underneath. "
I make the base of my feeders ﬂfthe' o
wood; turned. to the section _ahqwndhl E
6. They are 6 or 7 in. &Cross an ,} il

"

™
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%ha'maa'a in the top is made to
2 1b. screw-top hottles, which can e B 5, £
T AR e

hé dome is turne
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# 1n. thick, a circle marked round while in
the lathe with the corner of the chisel, and

1. wide, eut out with a narrow

the slot

chisel and penknife.

The slot 1s to be half the circle round—no
The feeding bottle is then laid in
place and holes pricked through its cap
through the slot of the stand, with a darning-

These holes may be

more.

needle or fine awl.
about a dozen in number, as shown in Fig.

5. A pointer of tin must be soldered to the
cap, and numbers stamped on the stand

corresponding to the number of holes
open.

‘When the bottle is inverted, the syrup
will not run out of the holes, owing to the

Hone. A slitis cut in the dummy to enable
the bees to take the syrup, which is con-
tained in an oblong tin box with perforated
ed];;!tf placed at the back.

1g. 8 18 a section of the
feeder which I used successfully as an
experiment last season. The slot in the
dummy is 6 in. long, and the tin box 8 in. by
5 1n. by 2 in. ; a dozen holes are made along
the lower edge opposite the slit, and a screw
plug and leather washer keep the hole
through which the tin is filled perfectly
tight. The tin is kept in place by two
pieces of wood 2 in. by 5 in. by # in.,
nailed edgeways to the dummy, and two

dummy and

| other pieces 5 in. by 1 in. by 1 in., nailed to

Pig. 1. §

I-Ij

Fig. 9 is a general view, and Fig. 10 a

cross section, of one of these feeders which 8

I have in my possession.

It consists of a trough holding about
10 lbs. of syrup. This is supported over
the brood nest by the ends and a pair of sup-
plementari; sides, which allow the bees free
access to the top of the trough without per-
mitting them to escape, a thin board acting
as a cover. The vertical lines in Fig, 10
denote a sort of ladder made of very thin
wood, its object being to prevent the bees
being drowned in the trough.

To make this feeder, two pieces of clean
pine 10} in. by 4%in. by 1 in. are made out for
the ends.+ Rebates 11 in. wide by § in. deep

Fig. 1.—Section of Wax Smelter. Fig. 2.—Pattern of Buttﬂ:m Fig. 3.—Honey Ripener and Strainer. Fig. 4—The Raynor Feeder : Feeding Bottle.

Pig. 5.—Ditto, Stand.

Fig. 6.—Ditto, Section of Stand. Fig.7.—Square Base Feeder. Fig. 8.—Section of Hone's Dummy Feeder—A, Dummy ; B, Syrup ;

C, Holes ; D, Screw Cap; E, Slip to sustain Tin. Fig. 9.—General View of Rapid Feeder. Fig. 10.—Cross Section of Ditto—A A, Level of Top of

Frames ; B, Bee 8pace ; C C, Top; D, Trough.

air pressure and capillary attraction, but the
bees can easily suck the syrup through the
holes. I frequently line the dome with
cloth or chamois leather to keep it snug.

When I am in a hurry {for a stand, I some-
times use a piece of pine 5 in. square, and
tack a slip 1 in, wide and §"in. thick all
round, as in Fig, 7. I then cut a hole right
through the top large enough to take a tin
canister cover of the correct size, which 1
flange over and secure in place with a couple
of tacks.

I cut the slot in the tin and make the
holes in the bottle cap as before, and the
work is done. A pointer, of course, will be
needed as before.

Another feeder on this principle is a
dummy feeder, invented by, I think, Mr.

the backs of these, so that 1 in. embraces
the back of the tin. :
the female portion of a slide. A small strip
() underneath prevents the tin from going
too low. ;

If the screw cap is an objection, 1t could
be replaced by a tube and good cork, an
indiarubber one being the best.

For spring feeding, when only a small
quantity of syrup is required to be given at
a time, some of the holes in this feeder may
be plugged up with wax.

he principal objection to all these
feeders is that they must be freciueutly
attended to, on account of the small quan-
tity of syrup which they contain. This has
been overcome inthe American rapid feeders,
of which there are many now in the market.
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The whole works like |

are then to be cut round three sides of
each. 4

Two pieces 14in. by 3% 1n., and one 14 in.
by 93 im. by 4 in., are to be got for the
sides and ‘bottom of the trough. This may
be now completed by nailing the sides and
bottom to the rebated parts of the ends,
forming a trough 8% in. wide and 3} 1n.
deep, and with the ends projecting § In.
beyond the sides and bottom. ;

The outer sides, which are 14} in. by 4 1n.
by }in., are now to be nailed to the projecting
parts of the ends, which will leavea space of
3 in. between the sides of the trough and
these outer sides. :

If the whole structure be now laid upon
a table, it will be found that the bottom of
the trough is § in. from the surface of the

-
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table. A partition is now placed 1 in. from
the end of the trough to form a filling space.
This partition is pierced with # in. holes, so
that when the syrup is poured into the
smaller compartment, it will run into the
larger, which can thus be filled without
removing its cover. The cover may now
be made of % in. stuff of such a size as to

over the larger compartment : viz, 103 in.
by 13 in., and a couple of little cleats put on
to prevent it from warping. If an examina-
tion is now made, it will be found that the
bees can crawl up between the inner and
outer sides of the feeder and over the side of
the trough into the food. A careful examina-
tion at this stage will show the course the
bees will take ; and if any passage is less
than 3 in., it should be enlarged. The top
cdge of the trough will evidently be & in.
lower than the sides of the feeders and the
under surface of the cover. The bees could,
1t this stage, find their way into the smaller
or filling compartment through small spaces
which communicate with the hives. These
can now be stopped up with scraps of wood
tacked over them, and a long narrow strip
ol zlass cut to cover the compartment.

The ladder which enables the bees to take
the food without the risk of being drowned
can now be made. About the best material to
employ 1s the wooden dividers which are used
to separate the sections in the section crate.
They can be cut 12in. by 3% in., and seventeen
or eighteen of them will be required. Twice
as many pieces of wood 2 in. thick by about
1 in. by 1} in. will also be required. One of
the thin dividers is then taken and marked
with a pencil 3} in. from gach end. A
couple nfl the small pieces of the wood are
then laid on these marks and equidistant
from the edges of the divider; another

divider is then laid on top, and a tack |

through each thick piece secures the three
together ; another couple of thick pieces are
put next, again a thin one, and the tackin
continued as before until the pile is hig
enough to fit the breadth of the trough.

The thin wood dividers of which this
ladder is made are kept § in. apart by the
little blocks between, and that is the whole
secret of its manufacture. The outside
dividers will, when in place, be 3 in. from
the sides of the trough, being kept so far
away by similar blocks. To prevent the
ladder from floating in the syrup, a couple
of little wooden buttons attached to the sides
of the trough can be turned over it, while
two strips 4 in. thick are tacked to the
bottom of the trough on the inside to enable
the syrup to flow freely to every part.

This is an excellent feeder. It takes the
place of the section crate, but of course is
only suitable for use in the autumpn, when
stocks have to be fed up rapidly before the
winter.
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THE ART OF GRAINING.
BY A LONDON DECORATOR.

ImiTATIONS OF WoODS BY PLAIN STAINING
AND GRAINING UPON UNPAINTED WooD.

The Practice of Stiring light and inexpen.-
sive woods to the colours d‘f more rich l;.ml
costly varieties is a branch of graining—
“sham ” though' it still is—that few persons
will object to. The advantage of being able
to get a permanent and decorative finish
upon new wood without the important out-
Eﬂ: of preparatory'painting is se apparent to
ol that a first p of interest will readily

ven to a paper dealing with such.
E;a.dipg we Ei.‘tﬁ two distinct

nder this
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treatments of imitations—the first wherein
the colour effect alone 1s sought after ; and
the other, that in which the figure and par-
ticular characteristics of the wood are also
imitated. Without attempting to follow the
theory of the matter beyond the simplest
lines of consideration, it will be readily
granted that both of these methods have
their proper sphere and limitations. The
description and quality of the wood stained
1s a most important factor of its successful
treatment. For instance, we may stain
white wood with the colours of light oak or
maple, and obtain a rich and satisfying
effect. Apply, however, the same trans-
parent glaze to sappy and knotty deal, or,
on the other hand, to light pine with a
strongly marked grain, and we feel at once
colour and grain do not agree. Pitch pine
of the ordinary class, such as its imitation
described in No. 84, may be greatly improved
by staining to the effect of American wal-
nut ; but were we to grain upon it after-
wards the figure of ordinary knotted, or
Italian, walnut, then an unnatural attempt
at combination is at once apparent. The
very common and popular red staining of
the poorest and cheapest articles of furniture
—presumably in imitation of mahogany—
strikes in the mind at once a note of dis-
cord. Mahogany is an expensive wood, we
know, and therefore imitations of its colour
on wooden rubbish are rather objectionable.
Then, again, the colour of even the cheapest
mahogany cannot be obtained by a barg
coating of stain, so that it is not satis-
factory from cither point—-consistency or
appearance. Mahogany, walnut, maple, and
other choice woods—particularly those which
are best imitated in distemper colour—can,
however, be beautifully grained upon pre-
pared plain wood, with results almost equal
to anything we may execute upon painted
grounds. As in most of these dark varieties
1t 13 necessary to first stain the wood a
general colour, we will now briefly notice
the pigments and flnids most serviceable for
plain-staining purposes, considered not from.
a dyer’s or polisher’s, but from the painter’s
and grainer's point of view.

Preparation for Plain Staining is a matter
of circumstance, depending upon the nature
of the wood stained and of that to be colour-
imitated. If the timber is of the poorest

uality, soft and sappy, the better plan for
cheap work is to ensure more regular colour
by first giving it a coat of patent glue size
of fair strength. This is no “lost labour,”
since all common staining requires to be
sized to enable the varnish to bear out. It
1s, however, advisable that, for floors and all
similar surfaces exposed to hard wear, the
stain should be applied first; otherwise,
instead of sinking into the wood, the colour
1s merely lying on the surface, and is more
easily worn away. In dealing with ordinary
house woodwork, cheap panellings, ete., the
size before oil-stain is recommended. When
the former is dry, it will be found that the
oil-stain, or “ graining colour,” can be spread
much better and more regularly, and that
those sappy eslaces which would otherwise
have absorbed much stain are scarely notice-
able. In sizing white or stained wood, poor
work often results from the “quirks” and
mitres of mouldings being overcharged with
the “froth” of the warm size. This can be
easily avoided by adding a little turpentine
—about one teaspoonful to the pint E[f] size—
which will prevent much of this “ frothing”
nuisance. For preparing a higher class of
woodwork the.colour of which we chiefly
desire to alter, there are several better
methods open to us. When we have a good

1 afthe Work Magazine Reprint Project (-) 2013 Toolsforworkingwood.com

q

| 3

K

| a little ivory black. Fora “ g%—nﬂlﬂw -

specimen of pitch pine which ; ‘
be stained down, sEy toan K]:umw e
shade—and in which it is most effecti
we may first coat it with either ja el
gold-size diluted with one-thirg ufp:'
tine ; or with raw linseed oil, a litt]e e
and about one-tenth part of
driers, or terebine. The dilute gold-size 'is
the most costly and quickest, as it may be
stained upon in a few hours ; but for equal
permanence and cheapness the drying-oil is
the best. Both are brushed on in the same
manner as varnish is applied, only rather
more sparingly. When lain - staining o
varnishing very white wooi 1t 18 often
sary to avoid all possible ufter-discolorktion
arising from the oil darkening with' age:
and since it is prepared from the same
source, the gold-size, unfortunately, is liable
to the same defect. Here, then, it should |
be substituted by using “clear” size, or
Young's colourless patent size, and then the *
whitest copal oil varnish for the finish. Onpe =
drawback common to sizing is the tendency
of the fluid to raise the surface grain of the
wood : this is particularly the case when the
size 1s used hot, and therefore such must be
avoided. | |
- Mixing Oul Stains—viz., those prepared
with a drying-oil and painter’s pigments—is
lf?raa parts’

ll.lt n
good tht;,d

a simple matter. » We may take

oil to one of turpentine, add the liquid, or
even paste, driers as above-mentioned, and
then the simple addition of “stainer” com
pletes the mixture. As advised for prepara-
tory coating, Japan gold-size and *turps”
may be used for the liquid, ox, better stil
copal varnish may be stained and dilu
with “ turps.” The advantage of using the
two last-mentioned is their quickness of
hardening ; whilst the cheaper oil mixtures =
are. far Eetter for spreading evenly and - °
regularly over l&rge surfaces. I havegone
somewhat minutely into this preparatory =
consideration, knowing from, practifal ex-
perience how often the want of & little
elementary explanation will mar thewhole
work on completion. I now append a few
details of colour-stains, which, with the fore-
going, should suffice the worker for all ordi- 8

nu?f pur —
ight Oak O1l-stain may be made from raw
terra di sienna, with the addition of a little
raw Turkey umbet. & > o
Medvum Oal.f Oﬂ-a{]am from raw siennd
and burnt Turkey umber. :
Dark QOak Gg-smin is best made from %
burnt Furkey umber alche ; the yellow ﬁ 3
of the copal varnish,which 1t 1s suppo o '
intended should be used for finishing thi8 -2
class of work, isfhmilﬂ sufficient to give the o
required trace of yellowness. -~ .}
or Antique ng-stqin, a mixture of l’ig 3
black, finely ground, with a very little bu .-
sienna. Vandyke brown alone mi;k:; B
deep rich stain, its colour, when grot d;
oil, being not so red as when usa:lhln e
temper. This pigment, being & mlt:.:.l lyuut- q
drier, requires fully double the m_i q K
tity of terebine added to the oil flul 3
winut Oil-stain for varnishing upomh

ithout any after glazing and I
Eﬂl cncigure with humtnﬁ‘urkoy umber

stain—viz., whereon ?ﬂm“h to s omen
ﬁgura-—ra.ﬂr umber is the better P 1’-"?”"

since its subdued tone contrasts mOrE S
rally with the after ru_wol‘i'-hw.-_ anDhy

[-stains £ﬂ'{' Pine.— .' ;é"nr;".".-"'_"":"_f
with the addition of & little BUIDEFeope
make a rich pine colour 10T SWIAHE '
wood ; a little burnt u g A
the siennas alone are too Ted.. A8
pine is very largely

s,
L

N
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at the present time, especially in the
neighbourhood of seaport towns, when it is
usually imported direct from the Baltic. In
most instances the pine is cheaply prap-nralrns‘:lE
and varnished with copal. The presence o
s0 much resin and matter of a discolouring
nature in pitch pine soon causes a very
appreciable darkening of the original cqlour;
hence, when it is desirous to keep the wood
permanently light, the copal varnish used
should be of the whitest make, and the size
be either “ Young’s Patent,” strong * parch-
ment,” or the special *light japanners.” All
holes, etc., should be carefully stopped with
common putty of two shades, coloured to
mntct both the ground and grain of the
W after the sizing. A day or so to allow
it to harden before varnishing is advisable.

~ When the real pine is desired to be stained

much darker, besides the umbers, vandyke
vrown, and black pigments
«liluted washes of either black Japan or
Brunswick black. Only those of a thoroughly
wood quality should be used, and with pure
turpentine for thinning. Messrs. Mander
Bros., the well-known Wolverhampton firm,
make an “antique oak ” stain, which is an
admirable article for this purpose. It is
rather costly, but, being a strong and power-
ful liquid, it stands much dilution ; whils
.being purely an oil-stain, it can be work
and spread better than the quick-drying
reparations of the two previous articles.
Vhen staining pine dark, 1t is preferable to
use the stain before sizing; if the grain is
«lesired to be very prominent, a full coat
should be spread, and then shortlyafterwards
all the stain lying on_the surface may be
rubbed off with old cloth or rag free from
“fluffiness.”

Mahogany Oil-stain can scarcely be ob-
tained of a good colour by ordinary brush
staining. Burnt siennd alone is somewhat
gairish ; and the only perfect substitute for
the Victoria lake used 1n distemper graining
13 madder lake, which is too expensive for
ordinary cases. Whenever cheap mahogany
stain is required, it should be made nearest
to ordinary baywood. For furniture and
“ better-class” work, a good mahogany effect
may be obtained by oil-staining with burnt
sienna and vandyke, and, when dry, over-
glazing with ordinary Vietoria or mahogany

lake in water. If-the wood is at all sappy |.

and strong in markings of a nature contra
to mahogany, it must first be sized, atoppez
and then oil-stained.

Cheap Water-stains may easily be made
from any of the above pigments. Whether
used for oil or water mixtures, they should
always be purchased ready ground and of
decorators] quality, those in pound and half-
pound céllapsible tubes being by far the best
and cheapest for good wmi. Nearly all
these colours have a natural binding quality
with water alone, but the addition of a little
beer will easily secure the stains of ivory or
vegetable black. Water-stains must always
be applied directly upon the wood ; we
therefore are at a double disadvantage when
using such. The stain itself has no “filling”
power, so that a second coat of either size or
varnish i8 necessary ; and water-stain does
not spread so nicely with the brush as oil.
A picce of sponge 1s preferable for using the
former, and the best effect is got by wiping
all superfluous stain off the surface.

Maple and Satin-wood Imitations, when
grained on white wood, are executed with
the same water pigments and process as
upon paint. The wood for these two
varieties must be very free from grain or
knot, and must first be once sized and var~
uished with the whitest materials. This

we may use |- d

ves a non-absorbent ground for working
the distemper stains upon. When the figure
18 completed, another good coat of varnish
gives a capital surface.

Walnut, mahogany,and similar dark woods
must have the grounds sized, and then
coloured with oil-stain to the nearest shade
of the usual grounding paint. The size and
stain together will suffice for working upon,
but two coats of varnish are required for
dark imitations of this kind. With walnut
and mahogany the first coating is applied
barely before the glazing, and a final flowing
coat afterwards.

Notwithstanding this paper is compiled
solely Enth reference to the painter's and
grainers usual work and requirements, the
stmplicity of most of these preparations will
commend them to the occasional wants of
all readers. A saving of labour is nowa-
ays a primary consideration, and in this
connection oil-stains, requiring only once
sizing, are most useful. For floors or other
l:fuge surfaces, the advantages of using the

Scumbling,” or staining, preparation of
Mathieson Bros., Ardrossan, near Glasgow,
are wner‘tih c:llneptmnipg here. They consist of

repared drying pigments, requiring onl
inseed - oil for d?lutiun. Thel-y areg both
cheap and good. (See Vol. IL, No. 69).
With the “semi-chemical ” stains of dyer and
polisher we have no concern here, although
In a short lesson on inlaying methods some
particulars of other permanent coloured
stains will be given.

Flat Varnishing. or Dull Polishing may
be used to much advantage in finishing any
kind of copal-varnished or oil-stained sur-
face, A simple preparation of the former
can be made from a piece of genuine bees-
wax (size of walnut)dissolved,and thoroughly
mixed by heat in pure turpentine (4 pint),
and 1 oz. copal varnish added thereto. The
latter method may be done by carefully
dulling either varnish or polish with finely-
ground pumice-stone and felt (or a piece of
soft cloth), used with water ; then rubbing
with putty-powder and Lucca oil for a final
soft gloss.

A

PARAFFIN LAMPS.

BY THOMASO.
i e

SMALL HAKXD LAMP -— SPIRIT Laup — HANGING
LaAxps,

F1c. 12 is a’ handy, inexpensive little lamp,
suitable for any purpose requiring only a
moderate amount of light, such as to carry
about when looking for anything. Its shape
allows it to be hung up anywhere, stood
between shelves without burning th. one
above it, or held close to the ceiling without
blackening it.

The burner I took off of one of the very
small tin lamps, sold at Gid., having a
wick about } in. wide. It gives a fairly

light considéring, but it wants cleaniug
requently.

I made my lamp of tin, but I find it has
got rusty inside. Sheet brass is the best
metal to make it of.

Cut a circular piece 4 in. in diameter.
Draw a line across the centre, and %, in.
from each end punch an } in. screw hole, and
cut & hole in the centre a trifle smaller than
the screw collar of the burner, which is to be
well scraped and soldered on from the in-
side. This is a neat way of =soldering on
burners. The other lamps can be done the
same .way. See that when the burner is
screwed on, the wick-winder comes midway
between the holes you punched. Cut the
bottom 4 in. smaller all round than the top;
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lay it on the top, and mark round it fora
guide in soldering the sides, Cut the piecs
to go round the sides 2 in. high, and® *
solder it on to the top, joining the ends as '
described in the reading-lamp.” Cuta 3%in,
circle of brass, draw a line across the centre, -
and out of the middle cut a 2 in. circla, -
leaving a ring-shaped piece. Punch an §in, S
hole each side of this hole on the line you
marked % in. from the outer edge, and punch
holes in two picces of brass the size of & -
sixpence, ('ut two pieces of 4 in. brass or
tinned iron wire, 8 in. long, and bend one
end of each intoa loop first, as shown by
the dotted lines of Fig. 13, and then back-
wards.  Negleet of the backward bend
gives these sort of loops a clumsy, ama-
teurish ﬂpl]u:nrmln:-. Now push the wires
through the holes in the ring, the brass
m:~:||'n|:|1u:n:-:1.+ and the top of the reservoir, and
solder them on the under side. ' When quite
even, you can solder in the bottom, and
solder the ring to the wires about 6 in. from
"ou will, of cou

=

the top of the reservoir. Y
put the solder on the under side of thie ring,
so that it does not show. Now bend a piece
of wire to form the handle to carry it by,
make loops on the ends same size and way
as the others, link them together, and close
up. To make the little cap over the topof =~
the chimney, cut a 3 in. circle of b cuf .5
o wedge-shaped piece out of it (3th of its
circamference), then lap the ed and R
rivet ; the smaller the rivet the better. You =
can solder the join if you like, as the heat
would not be sufficient to melt the solder.
Cut two strips of brass, 3 in. wide, bend
them as shown in Fig. 14 (full size), and
solder one end of each on the under side of
the ring at the top of the lamp. The cap
can now be slipped into the free ends of the
slips, as shown in Fig. 14, the black line re- 4
presenting the section of the cap. S
Cut a 4§ 1. circle of brass for the shade. ¢

Cut aholeinthemiddle toadmit thechimney, -
and a piece out as you did for the coni 0 ¢
cap, but only {;th of the circumference, lap * * °
the edges, mh‘lur, and finish up witha file =
Cut a notch each side of this shade for the

wires to go in, and then solder the little .
pieces of brass, which you left loose on each -
side wire, at about 2% in. from the top of i
the reservoir. Now, when the shade is put ~ ,‘f‘
on, the side wires should fit the notches,and-
hold the shade firmly, the little discs ;ﬁ[
brass supporting it. Polish up the R
and the rest of the lamp brightly. I prefer
brass to plated copper for reflectors for -
such purposes as this, They are practi
everlasting—there being no silver to rub off
—and the difference is very slight. :
This lamp is perfectly sate. I have £
knocked it on to the floor a number of & =
times, and the only result has been darkness. '+ B
I had to pay for my unintentional experi-
ments though, in the shape of new chimneys. =
As to simple upsets they are too common
to notice. s
Fig. 15 is a little spirit lamp whichThave = .
found useful. The wick tube being cut at =
the angle shown, permits the flame to be %
directed downwards, if required, better than - = =8
if the tube was cut parallel to the base— = =
height 2 in., diameter 3§ in., size of tube = * =
say 4 in. Make a small hole near the Ly
of the tube to draw the wick up by, and *

make a cap to prevent the spirit evaporating =
when not in use. A small brass bottle-top & &
:
¢

L

i
-

should be soldered in the top for filling pur- 3
poses. R ..

Some sheet metal workers may perhaps ~ %
feel inclined to take exception to T

o

emethod =~ ©
described of making joins in the sheet-brass =&
work without any overlapping edges. gk 4
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Fig. 20. — Section of Reserv
—8, Bcrew Collar of Eur
ner (full size).

A A
Fig. 19.—Compound Pattern for sev K
Castings (full size). | "RAl

-

- T ———

except with skilfal sheet-metal workers.
Amatenrs would almost certainly fail to get
nice lapped edges round curved work, even -
supposing the necessary tools were at hand. /
. The next lamp to he described is a hang- |
ing lamp. This style of lamp seems very
popular, is certain'y ornamental, and very
. 5 useful 1f you ire in the habit of dealin
!

Fig. 14. — Clip for
holding Cap.

with large drawings or plans that need al /
the table for their cupport. But the special /
function of a hanging lamp is to illuminate -'
a room, and accordingly I have designed a
‘ lamp which is suitable for any room from
dining or drawing-room down- ")
@9 ~wards. It is made of polished
brass throughout, and of a
\ simple pattern.  The sim-
| pheity of the pattern is, I
think, its chief recommenda-

A
tI
--'--.-r.‘.'_-__.-—-_ | ! .I I- T "
e ’_/'———-_——J -
y f
\

- \ Fig 22. -Method of joining Flat Brass /
: ’1 Wire (fall size).

Fig. 21. -Ring to support
Feservolir.

Fig. 12.—Small Lamp, complete. -

such an objection I can only remark “that ' tion—it is such a complete contrast to the | retained. The chain, and
the proof of the pudding 18 in the eating,” | flimsy, intricate metal work found in the | weights belonging to the ¢
and the same remdrk, with some slight | cheaper kinds of over-ornamented lamps. | also be used for the lﬂriﬂl" 4
alteration, is applicable to the present case. = In Figs. 16 and 17 different modes of | has one drawback. Thﬂh ong p
The ']m"” made ag _described are strong, do | suspending the lamps are given. The first | which is left behind when ¥C2 .
not leak, and, being out of sight, are quite | (Fig. 18) is intended to replace a gas | the chandelier, must of
od enough for the purpose. Indeed, I ' chandelier, the wheels at the top of the | the wheels, causing a lot
that it is a case of Hobson’s choice, latter over which the chain passes being | desired to resume the gas.
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The other lamp (Fig. 17) is intended to be
suspended from a hook screwed into the
ceiling. This method is much to be preferred,
as 1t does not interfere with existing gas-
fittings. The to the ceiling 1s not
worth mentioning. All that is necessary in
the way of repairs, should you no longer re-
quire the lamp in that position, is a small
Flug of wood knocked gently into the hole
eft by the screw, until it is flush with the
ceiling. A little whiting and water applied
on the finger finishes the job.

We will start on Fig. 16. The oil reser-
voir 18 composed of two hemispheres of
brass (the trade name of which I believe is
nells *) s ether to form a ball
5} in. 1n diameter. They, and other shapes,
can be obtained of Messrs. Stanton, 73, Shoe
Lane, E.C,, for about 1s. 6d. the pair. See
they are neither dinted nor cracked. The
edges of both halves are turned outwards and
upwards like Fig. 18. With the soldering-
iron tin the whole of the inside of bot
halves. This is necessary to prevent leakage
—the brass being so tortured into shape
that it is very Prnba.ble fractures exist which
are, too small to be detected until the
})a.raﬁn 1s put in-on the completion of the
amp.

F?nd*the exact centre of each half, and
then drill a small hole there. Cut a hole
in the half intended for the top (which
should be the best one, by the way) & in.
smaller all round than the collar into which
the burner screws. Before cutting out,
however, mark another circle with the com-
passes, about } in. larger all round, and
divide it into three. Solder on the collar
from the inside. Drill holes at the three
Places marked on the larger circle, and en-
arge them with a broach or round file,
letting the edge of the metal rest on the
bench and holding the tool perpendicularly.
Make them large enough to admit a piece of
+ 1n. wire when held in the same position as
the broach while enlarging the holes.

A pattern must now be made like Fig. 19
(full size), and a brass casting obtained.
Divide 1t where indicated by the arrows.
A, B, and c are to have a 3 in. hole drilled
nearly through them, the little bit of metal
A' being cast on as shown in order to
enable you to start the drill. File up 4,
and ¢ to roughly fit the curved surface, an
then solder one under each of the three
holes in the top of the reservoir. The sec-
tion, Fig. 20, should make this clear. The
utility of these holes will be seen presently,
when I come to the description of another
kind of lamp. The piece .», Fig. 19, is to
have a screw thread cut on it, and the hole
in the bottom of the reservoir is enlarged to
admit it from the inside. When the screw
1s projecting evenly, solder it firmly on the
inside: E, Fig. 19, is to be drilled and
tapped to fit this screw, as shown by the
dotted lines. A hole is also to be drilled
transversely to admit a wire ri.ltfto pull the
lamps down by. Be careful with the solder-
ing, as, if anything went wrong inside, the
reservoir would bhave to be separated—an
awkward job, Always brighten up the
metal where the solder is to go.

File the edges of the two halves, and
finisk off with a rub on a sheet of emery

cloth.  On putting them together, only a
trace of the join fbonld be seen. BSecure
them in place with a dot of solder here and
there outside, and then solder all round
from the insidee. To do this it will be
necessary to drop little bits of solder into
the bollow formed by the join, and then
curve the end of the soldering-iron by ham-
mering, when, if the iron is hot, the solder

A 18 made of 1
It should be of such a size that the reservoir
will drop through it up to the join, but no
further. File the ends, as shown in Fig. 22,
while the wire is flat, and then bring them

tapering the holes an
the rivets as shown. A tinman would be
able to bend this part round nicely in his

machine, or a casting could be turned up in
the lathe,

Ey g:'.i in. flat brass wire. Before bending it
0

in the centre large enough to admit the
screw which projects from the bottom.

necessary to halve the two ends of B into A,
sulderinﬁ and riveting ; but if it fits loosely
this nee

the rivet holes and file off the ends flush.
When you come to the fixing on of the arms,
see that they do not come on any of the
rivets in A.

arms. One of them is shown half size
in Fig. 23 (see my next paper).
much as shades vary in size, it will be
necessary to make a full-sized drawing in
order to get the right position for the lugs
by which the arms are attached to the shade-
bolder and 4, Fig. 21. If you go to work
haphazard, you will probably find that when
the arms are rivete
not allow the shade-holder to be fastened to
them. As so much depends on the cor-
rectness of this drawing, and so many
of the readers of WoRrRk are amateurs, I
think I cannot do better than commence
my next paper with a description of the

process.
——-
HOW TO SHARPEN A PENCIL
PROPERLY,
BY JAMES SCOTT.
e

“WHAT a sharp point !” I have often had
| remarked to me when my pencil has been
travelling over a sheet of paper upon which
probabl -sketching a '
iece O

Eouae. At first it may seem extremely
superfluious to give a few hints how to

Pmperly sharpen a pencil, but I have

they say they w:ll and certainly do have all
their tools nicely sharpened, have, supported
behind one of their ears, a c1

a point the a
mg’:mafeelp

will easily follow it round, the previous
tinning facilitating matters. Test with
water (leaving it in all night), and if all is
ngh%hdean up, quh‘sh, and put on one side.
Another way of joining the two halves of
the reservoir is given further on in the de-
scription of the weights.

e now have to make the arrangement
for holding the reservoir. Fig. 21 gives a
view of this without the ornamental arms.
in. by % in. flat brass wire.

together and tin, lap, solder, and rivet,
filing off the ends of

B, Fig. 21, is now to be made of the 1 in.

the curve of the reservoir, make a hole
If the reservoir fits Ao well, it will be

not be done. In either case, taper

A pattern must now be made for the

Inas-

to the ring they will

I have been ro

furniture in a workshop or ware-

requently met with workmen who, although

with
rance of which almost
and causes me to wonder
how on earth mat:il wltl; are sn} used to work-
1 erally with s tools can progress
f:guﬁﬁr:bl with such arp iece of blgntnm
It is far from improba.bll; that many work-
men of this class are gazing at this note,
and to them, I am sure, this little mite of
instruction will prove useful. It will come
as handy, too, to the reader who, although he
does not often find it necessary to usea pencil,
now and again has a desire to trace or re-

froducﬂ drawings given by the writers of
his Magazine. Ninety per cent. of men—
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(we will not consider women, for in this
matter a smile of intense pity always creeps
over my features when I behold the excessive
mutilation a woman inflicts upon a pencil)
—ninety per cent of men hold the pencil in
the air, with the end to be sharpened
furthest from them, and slash away at it
vigorously, and mentally curse the quality
of the lead when they see piece after piece
fall off, forgetting that after every stroke
of the knife the pencil naturally springs up-
wards, its extreme point suddenly catching
against the knife blade, and, consequently,
standing a chance of being broken. In a
draughtsman’s office, almost the first lesson
taught is how to properly sharpen a pencil,
and 1t is no easy matter to the beginner to
thoroughly accomplish this work, as I have
personally experienced. There is more
than one reason why a pencil point should
be well sharpened : when the pencil is
passing along outside the edge of a T-square
or a mould, it should be close up against
either of the latter, as the case may be : and
when in ordinary drawing or tracing, a clear
view should be obtained completely around

Fig .4.
Fig.3. -
Pig. 1.—Beginning the Point. Fig. 2.—Where to

place Point to finish. Fig. 3.—Good Points:
Fig. 4—Bad Points.

it on the paper. Then again, if properly
sharpencd, one operation of the knife In
connection with the wood will be sufficient
for a lengthy period ; whereas, with a badly
sharpencd point, every time the lead 1s
slightly worn, further hacking of the wood
is necessary. The method I was taught, and
one which I can honestly say I believe to be
the best, is shown in Fig. 1, which represents
the commencement of the sharpening pro-
cess. While the wood is being cut, the
pencil should be re ularly and slowly turned
in the left hand. When the wood 1s partly
cut away, the finishing of it and the lead
should be performed by holding the point
embedded slightly in the top of the left-hand
thumb, with the top of the right-hand thumb
pressing against the left-hand thumbnail.
All the time the knife is working towards
the operator ; and it will be clearly under-
stood why, by such means, there is very
little chance of any sudden concussion on
the part of the pencil point against the
knife blade, which chance is further
lessened in the finishing process bﬁr the
pencil point lying in the flesh of the umb,
and being slowly turned the while.

i X
§ o N e



._"""!-l—-.--hrr .

693

Qur GuiptE 70 Goop 7T HINGS.

£ s
[

.ﬂ.* e
(Work—January10, 1891

—

THE ART AND PRACTICE OF SCENE
PAINTING.

BY WILLIAM CORBOULD.

Tue CoLoURS—PREPARATION OF THE
CANVAS.

The Colours.—I will first give a list of
the colours most suitable for scene painting,
and then proceed todescribe their Fmpertlpﬂ
and the mode of blending some of them in
order to obtain the different tints required.

Reds. Omnri{a chrome
Damp lake. (pale). .
Vermilion. Orange chrome
Chinese red. (deep).
Venetian red. Dutch pink.
Raw sienna.
Dlues. y oo
Azure blue. Rrown lake‘
Celestial blue. Burnt sienna.
Indigo. Vandyke brown.
. Burnt umber.
Yellows. Raw umber
Yellow ochre. o
Lemon yellow (Hule).  Whates.
Do. do. (deep).| Whiting.

Some medium size, with water, as ex-
plained further on, must be used when
mixing the colours. I will now explain the
properties of the colours enumera as
some require different treatment to others
in their mixing and using.

Damp Lake.—This, if good, should be of a
bright crimson, rich and transparent ; it will
blend with any colour, forming hundreds of
tints of tj: beauty. It is bought in a
paste ready for use, requiring no prepara-
tion. It should be kept covered with water.

Vermilion.—-Of this colour several kinds
are manufactured ; the best 1is crimson,
which is the most durable. To prove
whether or not it is rub a small
portion on a piece of white paper; if adul-
terated it will change to a dl:;p chrome
yellow, if pure it will not change 1ts colour.
Being a heavy pigment, it would, if mixed
with water only, for your palette box, sink
to the bottom, forming a hard cake, and
cause a deal of trouble. The best way is to
mix it with sufficient size, so that when cold
it would be a soft jelly. As the colour is
‘thus held in solution, it will be much easier
to work with.

.Chinese Red.—This is a sort of mock
vermilion, very serviceable, but not so
bright as vermilion. This pigment is best
mixed for the palette-box in the same way
as vermilion. It is specially useful for
painting old red brick walls, chimney-stacks,
tiles, ete.

Venetian Red.—This is a useful colour to
the scenic artist, and may be mixed with
- water only for the palette box.

Azure Blue—This is a beautiful colour
when good, and is very useful ; being a
-light pigment, it may be mixed into a paste
with water for the palette box.

Celestial Biu:.—l’]fahin is a much darker
<olour than azure blue ; it may be rubbed u
with water for the palette box, and wi
form a variety of tints when blended with
other colours, There is good and bad of
this pigment ; if a small portion-is rubbed
up with white/t ought to be a bright blue,
approaching azure in tint. It | make
greens when mixed with different

yellows, It s a capital glazi
good for shadows. pital glazing colour, and

dndigo—This is a

_ colour for various
'ljyurposaa. It is rather expensive, but a
ittle goes a long way. A good substitute

for 1t 1s celestial blue subdued with a very
little vegetable black. A long range of
greens may be got from indigo and yellows,
particularly Dutch pink. It is also a good
glazing colour. Being a light pigment, it
may be ground up with water into paste for
the yalﬂtta box. ‘

Yellow Ochre.—This is a good, useful pig-
ment ; 1t should be of a good bright tint.
It may be mixed with water into a paste for
the palette box. No other yellow is so good,
when used with white, for large clouds in
the sky, particularly for the high lights.

Lemon Yellow (pale or deep).—This colour
will be found to be very useful for high
lights and bright touches. A great variety
0 |freen tints are made by blending lemon
yellow with other colours.*

Orange Yellow.—This 1s another chrome,
and may be got pale or deep, for uses
similar to those for which the lemon chrome
1s applied. DBoth may be rubbed up with
water for the palette box.

Dutch Pink.—This is a brownish-yellow
tint, and 1s a most useful colour for greens,
when mixed with blues chiefly. It is
bought in lumps, and may be ground up
with water for the palette box.

Raw Sienna.—This may be procured
ready ground in water; it is similar to
Dutch pink in colour, and useful for the
same purposes.

Brown Lake—This is a beautiful rich

g1
{)’V en 1n juxtaposition with greens 1t tends
to take the rawness or cold look out of them,
imparting a richness to the foreground. As
it mixes kindly with all colours, its several
uses are too various to describe. This pig-
ment may also be rubbed or ground up with
water for use.

DBurnt Sienna.—This most useful colour is
of arich red brown ; it may be purchased
ground In water ready for use. It is a
transparent colour, and will make good
greens when used carefully, imparting a
richness to foliage, especially autumnal tints.
Raw sienna and orange chromes are useful
for the same effects.

Vandyke Brown.—This colour may be
urchased ground in water ready for use.
t is a very valuable pigment.

Burnt Umber.—This1s another colour that
may be procured fmund in water ready for
use. It is useful for a variety of things,
| giving good stone-colour tints, when used
with white and yellow ochre, for rocks, old
buildings, ete.

Raw Umber.—This, too, may be ground
up with water ; it is lighter in tint than
burnt umber, and is useful for similar pur-

) as well as for clouds, when mixed
with yellow ochre and white, which will be
explained further on, when I come to sky

painting. .
There are, of course, other colours besides
those described which are used by the scenic

artist, but those which haye been enumerated
above are all that is required for the present.

_ Preparation of the Canvas.—This opera-
tion requires ca.reﬁ so that the canvas
may have a gc at surface to work on.
The best plan is to have a frame of the size
of the cloth you are going to paint on. This
can be made for temporary use with battens.
It 18 most desirable not to allow the canvas
to touch the wall or anything behind, except
at ‘the extreme sides, top, and bottom, be-
cause in the paintinﬁ whatever the brush
comes In contact with leaves a mark if the
artist 18 not very careful, which spoils the
work when dry. It would not matter if the
wall were plastered and thus presented a

flat surface, but a brick wall would be very | troduced to the public by e
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nent, very useful to the scene painter..

hjectionable. § i
objectionable. Supposing that
which are to be use Ia),or: 3§n_byg§ih?m 3
should place the two-inch side to’thg“n.
which would keep the canvas three in Sl
off the wall. If the stretching is not done -
well the canvas will touch the wall in the
centre. In stretching, take up one comer
and tack it to the top of the frame next &
take up and tack the other to cnrne'r and
then the top centre. The £nth is now
hanging down from the top, and the artist
must now tack the two bottom corners, and
then the bottom centre,. and lastly, the
side centres. Having done this, pull the
cloth as tight as you can. The cloth is now
tacked at the four corners and centres: ©
proceed to tack it all round by dividing the
centres and corners, stretching the cloth =
tightly at every tack, until the tacks are
about six inches apart all round. The cloth -
will then be ready for priming.
_ I have shown the way to mix the priming
in page 642, when writing about whiting
Tlns priming of the canvas must be well
done by crossing and recrossing the brush,
rubbing it well into thecloth ; not a square
inch should be missed in any part, and o
care should be taken in t{m part of the
work, so that when dry the cloth shall
present a broad flat surface, as tight as a
drumhead. :
When joining your canvas, alwaysput the
selvedges together, and have them over-sewn.
Supposing your cloth to be 15 feet high and
18 feet long—or, in other ““rdﬁl:i‘. 5 9
by five ;as the canvas is two yards wide, it
would take fifteen yards of stuff to makethe =
cloth. Two lengths of six yards each must =
first be sewn together. The piece that s =
left, which is three yards long, must be cut %
through the length. The two pieces thus =
obtained are put together so that the =
selvedgesare on one and the same side. Jom =
the selvedge of this piece to one of thesel- =
vedges of the large piece. The cloth i =
now ready for the frame. In ha.nmm
the cluth,’lr(eep the part where the two
pieces were put on at the bottom, as the =
extra seam that it has been necessary o & &
make wnlt:ld not Bl.:llmyr :ﬂl ﬂ;ﬂ fgm’ﬂ: g
inting, but it might in the sky. e,
i}a thahc oth 1]?;3 eightee:nhfeat 'hlglllyﬂ;B three -
engths would go together simp g -
I lgtva explained thlgﬂ in case 1t should be =
necessary to join in the way described, =
To repair a cloth that has a hole in if the =2
patching must be done before priming
this way :—Cut a piece of canvas & HWS:
larger than the hole to be tﬂpﬂlfﬂd&_ o i
some thin glue, and glue the gl:ﬂ fo be P2
on all over ; have a piece of flat board hieid
behind the hole, place the piece over ¥
hole, and rub 1t down with a damp piece &
rag or canvas. tl :

L

If done nea ’Efa. 1

seen when the painting is #ji-‘;

——— A
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111.—Tus “ Rtosoars” Fi
Tar “Ridsdale” Kirelighter 18
trivance that has been recentiy p=
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Firelighter Company, and is manufactured by
them at Crewkerne, Somerset, and sold by them,
and will be sold in due time by all ironmongers
and oilmen on account of its obvions utility. As
may be seen from the illustration, it consists of
a diamond-shaped cast-iron box, 3} in. long and
2% in. wide, with a handle 8} in. long attached,
having a hole at the end by which it may be
hung up against the wall, The depth of the
box externally is 1 in., and at the top are the
letters R F, forming a kind of grating, under
which is a packing of asbestos. To use the
Lighter, paraffin o1l must be poured on the

. asbestos until it will take in no more; a lighted

|

|
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match must then be applied, and the lighter
passed between the bars of the grate and allowed
1o rest on the bottom. Coal must then be placed

B T WittoALL NACLISHTER A
BLAHZ"S PATENT

The “ Ridsdale” Firelighter,

lightly and loosely around and over the lighter,
which, being of cast iron, cannot be injured by
the flaming paraffin or burning coal. When the
©0il 18 burnt out, the Lighter should be with-
drawn, to be refilléd with oil and used again
when wanted. A fire of coal only, without
sticks or paper, will be well alight in a quarter
of an hour, and in much less time if sticks are
used. Boiling or frying may be effected by its
aid, if the Lighter, charged with oil and alight,
be placed between the bars of the grate and the
kettle or frying pan placed over it. Bakers, it is
said, may use it as a lamp for lighting up their
ovens at the time of filling and drawing. It is
economical 1n 1ts use, for ten or twelve fires may
be lighted without wood or paper for a penny,
and doubtless, cousidering the cost of bundle-
wood, many will buy it and use it for this
reason. Bachelors and others living alone, or
with a chum in chambers, will find it most

* valuable, as it saves the trouble inseparable from

laying in a fire. It is ready for use in a few
seconds, and is safe, reliable, cleanly in use, and
free from smell.

112.—ELEMENTARY CHEMISTRY FOR SCIENCE
SCcHOOLS AND CLASSES.

I have had occasion to speak before of the ex-
ccllent series of practical illustrated manuals
specially prepared for the use of the students of
the Polytechnic Institute, Regent Street, London,
W., but designed to meet the wants of all
students in Science and Art Schools, and to
sutisfy the requirements of the new Syllabus
issued by the Science and Art Department,
South Kensington, The preceding volumes of
the series, which are noticed in page 74 of this
Magazine, as well as the volume now under con-
sideration, are published by Messrs. Cassell and
Company, Limited, La Belle Sauvage, Ludgate
Hill, London, E.C. The author i1s Mr. Robert
Avey Ward, Lecturer at the Polytechnic,
(ooper's Grammar School, etc. etc.,, and 1its
price is 1s. 6d. Its contents are arranged in
twenty-three chapters, commencing with an ex-
position of the elements of which all matter, be
it what it may, is composed, their mechanical
mixtures and chemical compounds, and ending
with a review of the known metals and their
alloys. To go through the chapters seriatim
14 impossible through want of space, but after
showing that matter is pmctimlhv indestructible,
and that what we regard as its destruction is in
reality nothing more than change of form, or
rewolution into its original elements or their
combinations, the writer proceeds to explain the
symbols and formulm used in chemistry, and the
modes of chemical action, and then to deal with
the properties of oxygen and ozone, hydrogen,
water, nitrogen, the air, carbon and its com-
wounds and oxides, and sulphur and its oxides.
!\'utur-tily this is but a very rapid and imperfect
summary of the well-ordered contents of the
volume, and all that ean be done in addition to
this is to recommend in the strongest terms this

excellent treatise, which is most clearly and
tersely written, and with whose aid no intelli-
gent student can fail to acquire sufficient know-

ledge of chemistry to pass any elementary ex-
amination, and even more. Tue Eprrox.
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SHOP:

A CORNER FOR THOSE WHO WANT TO TaALK IT.
s

.y J:n consequence of the great pressure upon the
“Shop " columns of WoORK, contributors are
requested to be brief and concise in all future
questions and replics.

I'n answering any of the ** Questions submitted to Corres-
pondents,” or in referring to anything that has appeared
in ** Shop,"” writers are requested to refer to the number
and e of number of Wonrk in which the subject under
consideration nfpmrﬂi, and to give the hending of the
paragraph to which reference is made, and the initials
and E::.u:a of residence, or the nom-de-plume, of the writer
by whom the question has been asked or to whom a reply
has been already given. Answers cannot be given (o
questions which do not bear on subjects that Jfairly come
within the scope of the Magazine.

I.—LETTERS FROM CORRESPONDEN1S.

Formulse.—BRASS writes:—*“Isee A. R.(Scorrier)
writes in * Shop,’ No. 8), page 599, complaining of the
use of formulee in replies to questions which are sub-
mitted by correspondents. At first sight, one is
inclined to imagine A. R. has reasonable grounds
for complaint, but on giving the matter a little
thought, a few ideas occur to me showing good
reasons why formulm should be used. There can
be no question that the primary object of WoORK is
for educating its readers in the theory and practice
of all kinds of mechanical labour, and the best way
of doing so is by using methods which will help to
impress upon the minds of readers the manner by
which various results are attained. Thus, formulse
are of great benefit in helping us to remember how
to solve many and complex questions in mechanics
and other sciences, many problems of which it would
be almost impossible to work out without their aid.
Then, if it is as A. R. says, * questions so answered
may be very clear to some, and puzzling to others,’
some correspondents maf, perhaps, not understand
arithmetic beyond simple multiplication and divi-
sion ; how is anyone to know to what extent readers
have such knowledget? If readers were to be

replied to as A. R. would like, how would ques-
tions be answered such as the one asked by NERO
on *The flow of water through syphons’ (see page

503), and many others which are answered similarly
from time to time? When complicated formule as
the above-mentioned are given in reply to a corres-
pondent and he caunnot understand it, it 13 gener-
ally the correspondent's own fault that he gets
such formula for an answer. The fault lies in this:
if the reader, instead of asking for the rule or
method for solving a question,#would state the
qlueatiun itself that he wants to be solved, he would
then get for reply an answer which he could under-
stand ; and not a rule in which the use of terms or
arithmetic are used, the explanation of which
would probably take up all the columns allotted to
‘Shop,’ the space of which is very much taxed as
it is, Then supposing that there was sufllcient
space in ‘Shop’ to allow of questions being dealt
with as A. R. suggests, it must be remembered that
those who have to answer the questions have not
always so much time on their hands that they
would be inclined to go into the elementary details
of any subject. The formulm used by me, to which
A. R. ﬂIJI] ects, is of the simplest character, and with
the explanation which is given with it, could, 1
think, readily understood by anyone. It would
not have been a difficult matter to have dispensed
with the formula, but it would have necessitated
the reply being about twice the length. Why the
question at the end was asked, was that il any
certain point could not be comprehended (we all do
not reu:{] WORK thrnu[;h the same Pu.lr of eyes),
the correspondent could point out that particular
portion and have it explained further.”

Draping an Iron Bedstoad. —J. IL B. (Pendle-
ton) writes :(—** I read the article on the above with
great interest, and now send you sketches of a sim-
pler plan which, though not so picturesque perhaps,
will be found more easy to construct for anyonc

who is not very cute at joinering. Fig. 1 shows the

Fig.1. Fig. 3.

Fig. 2.
Iron Bedstead Hangings,

arrangement without the curtain. It is nferely a
le fﬁatand horizontally to the wall (Fig, 3). Byig.
shows it with the eurtain over it. If it (the cur-
tain) be box-pleated along the top, there will be
uite enongh to meet at the back and keep out the
3mughl..”
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Nesting Baskets for Canary Breeding.—
F. H. (London, S.W.) writes :—** Here is a.furﬁ I
have used with success @ it is o
made of small penny baskets, (k[ W N
nailed on to a piece of wood, ,’i{ II
and fixed to a larger piece at .\
right angles, and a perch is
fixed at the side so that the
birds may feed the young.
The basket is fixed about
+ in. away from the upright
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Nesting Baskets for Canary Braaﬁjng. at]

piece, so that the droppings of the young may fall
away from the nest all round,’

Time Alarum.—H. F. 8. ([lammersmith) writes :
—* Having followed qu the plan of L. PENDRED (see
page 416, No. 78, Vol. 11.), I found that it did not act

quitﬂ to m
liking 3 t
A depended
mostly on
the wooden
weight,
whic I
found I
would have
to do away
with alto-
ether, as it
ept the
alarum
hammer
{ from mov-
__ C ing. I have
now sent

n ronu

sketch of an

electric time
alarum,
which will
not disfigure
the clock,
and will be
very simple
to all, hav-
ing found it
to answer
perfectly
myself: A,
wire to bat-
tery ; B, wire
to bell; o,
brass ring
to unscrew
to remove
gong ; D, box to be made in width to suit clock,
and screwed to wall; the clock can be removed 1
at pleasure. When the alarum has been wound
up and set to time wanted, the hammer strikes
the switch bar enough to join the circuit, and con-
tinues ringing the bell till someone gets up and
stops it."”

II.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

Bright Copper Deposit.—A, H. D, (Birming-
Imm}.g—l lmﬂ.lupl‘rcquﬁm.l}' deposited a th‘n film of
copper on a burnished surface without impairing
the brilliance of the burnish to any great extent.

This has been done in an alkaline solution of cupiper.
and working at a temperature of about 160° :
T'hick deposits of copper from any solution must
have a dull appearance, because the copper is
deposited in small grains massed together, but
hr} rht degnaita of copper may be got on hwhly‘
;&nﬁ‘ahmi rass or any other metal, if & thin film
only will suftice. This coat will soon discolour on
exposure to the air, and will even lose its lustre
whilst drying unless icept covered with hot sawdust.
The coppered article should be lacquered whilst
hot from the drying oven, to preserve its lustre,
The surface of the article must he1prﬁ?iuualr
highly polished to ensure success.—G, E. B. |

Nickel-Plating Bicycle.—G. F. M. (Bristol).—
You are about to take a hi[ﬁh flight in nickel-
plating by attempting to re-nickel the worn partsof
your bicycle, and this is a job beyond the province
of anamateur. It requires more than ordinary skill
born of experience, and is best relegated to the pro-
fessional plater. The greater part of your questions
relative to this job will find complete answers in ‘
the replies to J. C. J. (Hepworth), on page 551, and
M. & (Huddersfield), on page 552, Vol 11, of WORK.
Yon will probably require three Bunsen cells in
geries, and these should be large, holding over one
gallon of liquid. Vessels of zinc or of tin are un-
suitable as plating vats. One pound of the double
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sulphate of nickel and ammonia dissolved in one
gallon of hot rain-water and allowed to cool, or two
pounds in three gallons of water, will both make
good depositing solutions of nickel. You should
yractise for a few weecks on other smaller things

efore attempting to plate your bicycle.—G. E. B.

Half-Plate Camera.—A. B. C.—If A. B. C. pro-
cures the Index to the first volume of WORK, he
will find reference to working diagrams for making
a camera with a reversible back. The size given is
for 8% in. by 61 in. With a very little ingenuity he
will be able to adapt it to the size he requires, the
design being the same in both cases. A littlelighter
material is, of course, permissible.—D.

Ornamental Turning.—F. P. (Andover).—You
are accustomed to wood turning, and wish now to
do spherical and plain fluting. For fluting you will
require a slide-rest, a division plate and index, a
drilling spindle and an overhead motion : also you
would want fluting stops. For spherical fluting you
would require either a dome-chuck or a spherical
rest in addition to the foregoing. Now, you see all
this apparatus will be very expensive, and if you
make it, it will require very good workmanship.
Also it would be a pity to add wvery valuable
apparatus to an indifferent lathe. Probably your
best plan would be to look out for a second-hand
ornamental turning lathe, and you may, perhaps,
get one with the above apparatus at from £50 to
£1.. Suppose, however, you are satisfied with
your present lathe, and wish to add the required
apparatus yourself, then try to pick up a slide-
rest, say £1 ; driller with half dozen drills, say £2 ;
your pulley divided, or brass plate fitted to it con-
taining three rows of holes, also index spring and
peg, say £2; you must then make the overhead
motion and fluting stops. A dome-chuck costs
about £10, and a spherical rest £50; the best, when
new, cost £15 and £75.—F. A, M,

Lathe Mandrel —W. E. P. (Manchester). —
Papers on mandrels by me are in hand, which will,
perhaps, help you. Your brass step pulley may
come in, but the }in. spindle is not worth making
a mandrel of. If you are determined to use it, you
might have a § in. screw cut on one end, with a
shoulder for chucks; and have two necks turned in
it for the bearings. 2 in. extreme diameter is so
very small, you would only have a lathe fit for
turning chess-men.—F. A. M.

Acorn and Cone Work.—Jack will find some
hinls on this work in an answer to F.H., in WoRE,
Vol. I, p. 683, No. 43.—M. M.

Watch Matters, — LEo. — (1) Mainsprings. To
gauge the strength of mainsprings, I use a Jacot
pivol gauge, and find it answers the purpose well;
it 1s sold by the tool shops for about 1s.: it is two
pieces of steel about 1% in. long, held together b
two short cross-pieces and having scales one each
Bide ; at one end the two pieces meet : at the other
they are about ; in. apart, and being 1} in. long,
this gives a fair fine gauge. To use it, pass the end
of the spring through the open end, and gently let
itdrop, and note what figure itisagainst, then test the
new one same way. (2) In ordering springs, you must
have a mainspring gauge, or send the barrel if you
have the Euuge » see that the old piece of spring is
the right height ; if so, gauge it for height by fitting
it in the notches till it fits one tight, take number of
it, and then take the barrel and fit it over or in the
rings or countersinks that are turned on the flat
sides of the gauge; take the number of the sink it
1its in, and order the spring, you will then find it is
the proper strength for the watch. There are two
nanspring gauges, one for the English watches,
and one for Geneve. (3' Geneve mainsprings will
not do for English lever watches. (4) A good spring
when wound up hard several times in the winder,
and then let out, should keep its form and size,
but a soft bad spring after a few windings will not
open out as it should; the general finish too is
inditferent, and the price is also different , order at
a4 good shop and pay a good price, and, no doubt,
you will get a good article. (5) You cannot alter a
spring, or, if you could, it would be useless. (6)
Punches for riveting, ete. * Boley's” make in boxes,
twenty-one punches, 3s. 2d.: t irty-two punches,
45. 6d. ; forty punches, 6s. ; and fifty, 7s. 6d. You will
find the box of forty will be a good assortment and
will do all general work. Punches for hole closing,
"' Boley's " to 3m., per dozen, 13s. : to 6m., per dozen,
14s.; to 9m., 17s. ; or in sets of 8ix, 6s. 6d. ; twelve
I3s. ; sixteen, 18s.; these prices I take from Haswell
and Son's list, 49 and 50, Spencer Street, Clerkenwell.
There is a barrel-hole closing tool which will close
any hole from a large barrel to a small fourth-wheel
hole, price 22s. 6d. ; also another riveting stake and
Ilm_u:-hc*ﬂ complete at 16s. 6d. : these twu% take from
Grimshaw & Co.’s list, 35, Goswell Road, Clerken-
well. (7) Dnﬂmm%punches are used by case makers
for making the shaped cases. (8) The Hammond
wheel 1 know nothing of, so cannot say, and I have
not Cohen’s list to)Judge from. (9) 1 use small
emery wheels. 1 have several down to 1% in.
diameter and smaller, and any thickness down to
about ! in., also different coarseness and fineness.
I obtained these also from Grimshaw & Co. : write
and get their list, enclosin , say, six stamps, and
you will have a list of nearly everything you will
want and a great deal you will not want. I trust
these remarks will be of use to you, and that you
will obtain what you require.,—A. B. C,.

Wooden Printing Press.—J. A G. (Sunder-
la nd).—As Fuu are doubtless aware, there is many a
slip twixtthe cup and the lip,and many an awkward
hiatus between promises made in all faith and
the fulfilment thereof. It was foun necessary to

return the manuscript of “A Wooden Printing
Press” to its author for compression and division
into parts, as it was too long to appear in a single
number, With regard to replies in *Shop,” they
are still on the increase, but everything that can be
done to relieve the congestion is done.—ED.

Dialyte Telescope.—A M ASTRO asks for instrue-
tion for making a telescope of the Dialyte form in
“Shop,” 8 in. or 10 in. Also cost of same with
diagrams of instrument, if possible. I am afraid
this is rather a large order for * Shop,” but I will
do my best. I have never made an instrument of
this form, though I am fortunate to possess nearly
all the literature there is on it, and will give AM
ASTRO the benefit of it. On paperitis a most simple
instrument to construet, in practice it is somewhat
difficult.  One of our principal manufacturing
npliniuns sald a few years ago that, being desirous
of placing such an instrument on the market, he
made the uttem]:;t: but, though he had amlple
appliances, he failed to produce one to his satisfac-
tion. The principal advantages are that, as the
correcting lenses are placed at a distance from the
front O.G. about one-half of its focal length, they
need not be more than one-half the diameter of the
O.G., which, consequently, makes a great differ-
ence in cost; and secondly, that by slightly shifting
them experimentally, the best position may
found for correcting spherical aberration. The
great difficulty is that of properly centring the
three lenses—as if they are not accurately centred,
they will be utterly useless. The following com-
bination gives good results:—Object lens, 8} in.
in _diameter; white crown equi-convex, 130 in.:
radius of curvature, 10 ft. focus; corrector, 4% in.
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Fig. 3

Dialyte Telescope. Fig. 1.—A, Crown Glass; B,
Flint. Fig.2.-—C, Dense Flint ; D, Plate Glass,
Fig. 3.—Section of Dialyte Telescope—A, 0.G,
Plano Convex; B, Correctors, Plano Convex
and Plano Concave, half diameter of 0.G.; C,
Eye-Piece ; D, Cone of Light,

diameter ; crown double convex, 12'5 in. and 130 in. :
44 in. flint ; a miniscus concave 12°5in., the two faces
12°5 together; convex, 130 in. These may be cemented
asin Fig. 1, and are placed from the O.G. about one-
half of its focus. If AM ASTRO considers the cost of
such an instrument too great as an Expeﬂment{nl
will give him another formula :—Ohject glass, 4} in.
diameter, focus, 60 in.; double convex radi, 24 in.
and 240 in. ; correctors, 2} in. diameter ; plano con-
cave, 3} in. radius of double dense flint ; plano con-
cave, 3} in. radius of plate g ; the concave and
convex faces together, Fig. 2. It is sometimes an
advan not to cement them, as the best perform-
ance isgiven when they are slightly separated. The
compound corrector should be mounted in a separate
tube, so as to allow of adjustment. In . 3 is
given a section of the instrument. The eye-piece is
an ordinary one. The Editor has in hand a short
article on the building of eye-pieces which, no doubt,
will in due course appear, and will auppl% the rules
for constructing any given power. he mere
mechanical work I must leave, as it would be too
long to give such details in * éhup." Now as to
cost, I cannot give any estimate that could be
valuable, but accurate information can be obtained
from any of the practical opticians who advertise
in any of the scientific papers. One other word ; in
my judgment the corrector should be ﬂﬂghtlﬂlmr
than one-half of the clear'aperture of the 0.QG., as it
may require to be placed a little less than one-half
the f length from the 0.G. If so, it cannot take
in the whole of the cone of light; consequently, a
portion of light will be lost.—0. B.

Gilding Coin.—R. H. %dmriﬂaton}.—‘fuu can
gild the coin yourself, but an outfit of some sort
must be obtained. As you seem to know nothing of

ldilgg. I think a new n.n-u?amant, called ** The

ractical Electro-Plating and Gil
suit you best. The price is 2ls.

includes

Bunsen battery, | silver, uugper solutions,
scratch-b sa uag.’ etc, ete,, and these are en-
closed in a . along with ﬁirﬁnﬁuna for use.

Plucknett & Co., 29, Poland Street, London, W., are
agents, and will reply to any inquiry for further
particulars. If you do not intend to go in for any-
thing like that, you might send it to some electro-
der, int & Sons, 7, Green Street, Leicester
n.rah e haﬁa:ﬂ?ﬂrmwintfnw. Th%ra is no %
cess whereby m g powder on
Etﬂ-ﬂﬂ.'w'm-—ﬂa B-. G-

Lathes in Worx —S~oBBY.—Several articles
on m lathes have appeared in Work h;r
SELF-HELPER, entitled ** Lathes for 5
You should get an Index to Vol 1., post free for 1 d:,
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Outfit,” will

———

from Cassell & Co., and you wi
what numbers you Bhuurd purr:llllztl{]:.n be able to sce

Wire Thread Fret Saws.— ). | A
I mentioned Messrs. Moseley (not M b
323, High Holborn, London YW? 5 :EE l:j'tli;tllldmﬂun,
whom you would be most lﬂtelr to obtain the wire
thread fret saws. It is, as I eall it an * old-estab-

lished ” firm, and still flourishing.
not received ariehing, Why you have

] any reply, as you state, to

letters issmore than 1 can say. Whatn& /| m;:ﬁlr' t::
an address, you may rest satisfied that the aﬂgm
18 correctly given. Your letter, which bears initials
only by way of signature, and no name or address
beyond Aberdeen, has been sen: on to Messps,
Moseley and Son, and they doubtless, will be ahle
to explain why your letters have not. been answered
if they have received them. At the same time, if
readers of WORK write to addresses given, and do
not get replies, they ecannot reasonab ¥ expect me
to expend both time and trouble in ferreting out the
reason. In the majority of cases in whic I have
done so, I have found that the non-receipt of a re-
ply is to be attributed to some shortcoming on the
part of the writer. Possibly, as in your letter to me,

you have omitted to give your name and full address,

Cabinet Photo. Frame.—P. W. (Leeds)—]
note that you complain of the ill effect of the nar-
row margin of the cabinet photo. frame given in
page 533 of this volume. The pattern, as you BAY,
certainly looks very well in the page, but as I have
not seen it cut, I cannot speak to its appearance in
this condition. My l.El:m of finishing it would be to
back the outer on to which the folding-doors
are attached th a wood contrasting with the
fret-cut wood in colour, forming a rebale wherein
to set the photo., which must itself have a backin
If to stand on a table, I should then have placed it
on a miniature easel. If hung against a wall, I
should certainly have placed the cut panel in its
entirety in an external frame, the fretwork thus
serving as a sort of mount for the photo,

Rubber Oddments,—RuUBBER could not make a
bicycle tyre unless he worked in a factory where
rubber tyres are made. His plan is to sell his
rubber to a manufacturer and get equivalent in a
new t’Frﬂl‘_"A.i Bl Pq

Fresco Cement.—A. G. A. (Sand Pils)—I
could place at your service any part of the practice
or compounds used by the celebrated French fresco
artist, Borromée, did I know what you want,
If you mean by *a permanent cement called fresco
cement,” the gaaia of the painting upon, or mixed
with, which colours are applied, there are several
such compounds believed to be permanent, but cach
prepared for different ncies of the work, Per-
manent fresco ntin a difficult matter, re-
quiring skill and experience from the first scraping
of the stone wall, thro the necessary two or
three coats of **anti-absorbent” mixtures, and then
in the final wu.:ing—-a.ll irrespective of the artistic
aspect of the work.—DECORATOR.

Indiarubber Process.—\W. H. R. (Birming-
ham).—The process consists in coating one skle of
each piece of cloth with a solution of indiarubber
in naphtha, placing the coated surfaces together
whilst still wet, and passing the whole batwaag
steam-heated ¢ Hndﬂi to secure contact an
evaporate the Buf?ant. Ul VIVE.

Stamp Mounting—Prices Level—H. 0. B.
%Pwkhm S.E.).—Y ou might help readers by maﬁ;
this known gratuitously through Section L
” Also make known the addresses of any
going to whom money can be

wﬁl make you a level

(1 u
ﬂﬂ&lﬂ% of articles
saved. Any carpen

don the idea of a ba being made to give & cer-
tain number of n%ggru at the terminals “n-?ﬁr ;Jf
circumstances, t]: ?Btir;‘hegf;:l o hﬂ?
d ?ﬂlm of the '
Ethm in the eircuit: the internal re-
Bt S e Lt and ot I
ces of every connec ]
outer eircuit. E:;F we have a battery with an

E.M.F, of 4 volts an internal resistance of 1 ohmnl.
Then, 4 volts divided by 1 ohm will equal

ampéres, and this will be the miumaat i
obtainable at the terminals at the momen ﬂzinu' at
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Employmont in Elootrio Enginooring Firmas,
A, B U (Malta).—As you have had ten yenrs'
metical training in the use and repair of elec
sl instruments, you wonld stand o good ehanee
bobtaining employment in an eleetrical engineer-
e filrm making a specinlity of eleetrie light ine-
llations, Your tlest-class certiticates of ability
md character would secure yon favourable alten-
on from the heads of such tirms, but you must be
wred to wait for a vaeancy after you have
ade application, A gentleman who does business
this line says you must also be prepared to begin
& the bottom and work your way up to the higher
sranches of the profession. You might make
itten application to some of the firms mentioned
m the Electricinn Trades Directory, 1891 edilion,
ublished at 5s. 6d. by the Eleelriecian Publishing
ompany, 1, Salisbury Court, Fleet Street, London,
E.C.—G. E. .
. Dog Cart.—F. F. (Cardiff').—An article appearerd
3n WoRrk, No. 19, entitled ** The Battlesden Cart,”
S which you might accommodate to your require-
- ents,
. Chiffonnier.—F. K. (Bagnall).—Thank you for
~ your design “ drawn from one at home" for DusTy-
g ' 00L.
~ Globe Maps.— IN. J. (Glasgme).— Messes, (i,
- Philip & Son, Map Publishers, 32, Fleet Street,
‘London, E.C.,, are pretty sure to sell what yon
aquire —namely, maps to recover an 18-inch
" Compo.—F. F. F.—As to the ornamental poma-
gfam-pot top, if a few hints are of any use, we
- wive them. The substance appears to be prepared
D a paste, and to undergo thorough grinding,
] r:g, and probably then is pressed into metal
mc , 88 *'lincrusta” is made. Its component
: 3 appear to be gTLPaum—ﬂncaI: plaster—a little
indiarubber, linseed-oil, and probably some shellac.
T'he oxidisation of the oil after the moulding pro-
pess would cause it to harden. It is not of a china
¢ clay nature., Notice that it is a patented thing.

T B
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1d Saws.—AMATEUR.—You say it is awk-
ard to get a competent man tosharpen your saws.
expericnce this often, as saws that have been
arpened by a travelling man on a Friday have
)een sent some two or t

P

- be e miles te me on the
. following Monday to be resharpened. You wish to
~ Enow what tooth is best for ripping, and what kind
~ wfshape is best for cross-cutting. make it very
ear, ve rough sketches of teeth for both rip-
img and cross-cutting. Fig. 1 will be found the
aost suitable for ripping, and when sharpening,
fioot the file almost straight across the teetﬁ.
¥hich will give the front of teeth but little bevel.
iEwill be seen that for ripping, the teeth for general
¥ork are a little coarser than for cross-cutting.
‘eeth, Fig. 2, are suitable for uruaa-uutting; it will
3¢ 8een that the front of these teeth are no uEn‘ ht,
b B8 you asked in your letter, but they lean ﬂl.ﬁ{ a
~dirtle ; prevent the saw pite , A8 we
‘ this is to t th itchin
' #8rm it. Again, the front of these teeth should
- have a deal more bevel than the rip-saw teeth, for
~ Ehe thlluwin% reasons. It will give the teeth a
eener edge to cut across the grain or the fibres of
~#he wood, and in cutting across very soft wood the
. bevel should be ter than for cutting across
~ hiard wood. Inreference to patent saw sets, parties
. from time to time have brought patent saw sets to
e asking my opinion of them, and in all cases I
aisapproved of them. The following will be the best
_ @hdquickest way to set your hand saws. Geta piece
- 0L gteel 6 or 8in. long, 1} in. or2in. wide, and bevel as
Figs. 3 and 4; put it in a vice, then place the

’“.w

¥
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Fig. 4.
Fig. 3.—

Oross-Cutting Teeth. Fig. 3.—Betting Anvil,
Pig.4.—Bteel Bevel. Fig. 6.—Betting Hammaer.

SAW flat on it, letting the teeth project over the
i 'rtl. If setting a rip saw, do Rn?j let the teeth
B eaect 80 far over as when setting teeth for cross-
K, 88 less set is required for ripping. When
+- 88w is in position for setting, take a hammer

: Wout 5 or 6 in. long, as in Fig. 5, and strike the pulnt

/

/

s Fig. 3
ﬂl.'n.d Saws. Fig. 1.—Ripping Teeth.

e
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of teeth with it, holding the handle of hammer from

ron if tho points of teeth are townrd your left hand ;
[ toward the right hand, keep handle of hammer
toward you, striking in each eanse every alternato
tooth,—A. I,

Chiffonnier.—J. (. B. ((Vasyow).—This article
can hardly be ealled a ehifTonnier: the term ** book-
case " would be more appropriate.,  The height yon
mention—38 ft. 6 in.—is very excessive, and [ shonld
advise yon before adopting it to roughly indicate
dimensionsupon a wall. 1t will be best to make the
Job in two carcases, screwed together at A, Scan
index and back numbers of Wonrk for methods of
construction. Instead of carrying the internal top
break continuously to bottom of job, I have intro-
duced in bottom carcase an external break, as pre-
senting a much better appearance. To save labour

T .

Fig. 3

Fig. 2.—Section
of Top Doors. Fig. 3.—Pilaster at each Side
of Bottom Cupboard.

L]

Wt e Eiglﬁr
Fig.l.—Chiffonnier or Bookcase.

by mitreing up a break cornice (six mitres), I have
intended that a straight one (two mitres) should fit
in the usual manner over a four-cornered top board
Joined to top of upper carcase. The canopy thus
formed will prove etfective. The small shelf is not
intended for use—it is merely a front continuation
of top cupboard bottom board, to break the plain
appearance of job. Underneath it you could have a
narrow flxed upright board, with a clear space
behind it and the two doors forming one cupboard
and on the front of it glued the halves of a turned
ornament, each reversed; the top doors to con-
tain fret and plain glass, ‘but, of course, you may
substitute carvings. A shaped plinth is preferable.
Face up bottom middle cupboard sides as at n
(Fig. 3). I prefer this way. If you wish, lessen the
depth from back to front of top carcase. Do not
have too large a shaped piece in each corner under
cu}niscﬂ and frieze, as doors then will not open far.

Bismarck Brown, etc.—FIRST AND LAST.—
For large quantities of q}:mls near. Bolton, write J.
Williamson & Son, Lion Varnish Works, Lancaster.
For same of Bismarck brown and aniline dy
write direct to Judson’s, the well-known vendors
many small things of that nature. Yes, there are
two kinds of aniline black ; one will only dissolve in
spirits, and the other will in water. en order-
ing, state for spirit solution, if such isdesired.—F. P.

Gillding.—W. H. A. (Canterbury).—Re<gilding a
French tfmapiem is n.::[:mtt&r haa?}gi?an to & lu%nl
silversmith. Articles upon these processes appear
in Worxk, Vol.1I. Forfretwork and frame ma
in la quantities, n.pgla{tn Melhuish & Sons,
Fetter Lane, E.C., and H, Morell, Great St, Andrew
Eti‘ﬂﬂt. W-G;l WtiFﬂlr--Fl P- \ +

Worx Volumes,—J. H. 8. (Burnley).—Volume
I. of WORK is nlma.dyypuhliahaﬂ. and Volume IL -
will soon be ready. You can order these of an
bookseller. The published price of each volurge is
78. 6d., bound in cloth. eI d'M A

Glass Letterings.—T. W. V. mmmr-'—*i I

o

duce letters b uoric acid. Refer to my |

‘know of nothin t.lllmt_- you can pour on glasa to pro- |
answer in Hu.ha\;. 487. This is the first
: 1 i 1 B . "

a . ARl

i 7he W(');l'ki\éiaga,zié).{i}%gﬁrl Proje

.-'

3. 2
L
e

L

e O o oot e ot

gliven, the one you refer to being the second. Cover
with wax or Brunswick black, if you like that better,
lny the gluss level, building up a wall round the
cdges lo prevent the acid running ofl, and pour
hydrofluorie acid on. "To give the letters a ground
appearance, rub with glass-cutter's sand, umhiniﬁh
with emery.—W. K. D., JR. '

Painting on Velvet.-.J, C. (Aberdeen)—Light-
coloured velvels are the best for painting upons
Bince the snrlace may be acted upon in the manner
of dye colours without much detriment to the
surface of the fabrie. The velvet must flrst be
Ligghtly stretched upon a frame. Draw your design
ipon paper, prick through the outline, and transfer
lo your velvet with a pounce of very fine tale
powder; tracing-paper may, of course, be used
for both m:r[lymi_ and pouncing if the design is a
borrowed one. Now commence the painting b put-
ting in the bright colours nearest the high lights of
the pinting ; then paint in the shadows and blend
the two into the half-tones, Use sable pencils for
first outlining the design lightly, and then paint in
with_hog-hair fitches, preferably those well worn
in. Work delicately and patiently from light to
dark tones, remembering a little strength of colour
can always be added, when it cannot be taken away
so readily. Avoid flattening the pile, if possible,
painting rather the sides of surface, and not
*caking " it with colour. When it is necessary to use
white either for high lights or for use upon dark
velvets, take a little of the finest powdered gilder's
whiting, or Paris white, and to this add powdered
gum arabic in one part of the latter to four of
white ; use diluted with water. This white is then
tinted u'an with the pigments to the desired
colour. The colours advised for this process are
permanent liquid dye colours, thinned with water.
T'he chief point is to dye or colour the pile without
dastroying its texture, When painting curtains or
draped velvet, it is advisable to reproduce the
pounce upon the back of the fabrie, using a dry
positive powder. We then paint the back texture
of the velvet where all the strong and deep colours
are, and these colourssoaking through the back, but
not touching the pile, very much enhance the etfect
of the painting when the light plays upon the folds
of the velvet.—DECORATOR.

Staining. —FAusT, ETC.—As a * port-wine
colour” is not a recn%niseﬂ tint to which mahogan
is stained, I am unable to tell you how to get E i
should just experiment till I gotit with various
and you should do the same. Of course you m
tag:d nto G:Ludnnsidaﬁﬂnn the ;;ulnrnr-ut the unpolished
W o m q y : I
rich enough: wheniolleddnd polihes

manner, and In._a m
' is not by
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colour " would generally be
appearance, _nlturn}ltr“
means the colour of . Lt
want this, you t:{ a de Jlog
but I cannot say if it would give exactly the tint
desire. If you simply want a Foodm Y
ol s s Gy
with red po . ew : by
Dlﬂit tllﬂ Etﬂiﬂ-—nn Dl- : ar! ‘r_f'?"' i
Fret Machine.—F. T. C. (Bristol).—I have put
down all you want to know. The face plate is cast
iron, with a slot 2 in. in length, so that I ean !
late the stroke of the saw to any liﬂ;ch. I move
the stud in the face plate of course. my machine
1 have the stud 1} in. from the centre of the face
plate. This makes the cutting part of saw 3 in. in
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every stroke. You can use the saws that are short
by moving the stud. You can make the wood slide A
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S#op, ETC.

A T T

|

C.D., tukinga current of from "3 to "8 ampéres at a
pressure of from 3 to 8 \'ﬂ][ﬂi These cost about 5s.
each, and can be obtaindd from Messrs, I, '.L
Allsop & Co., 165, Queen Victoria Street, 1441.{ 4.
Messrs. Catheart & Peto, 57, Hatton Garden, K.C.,
or ‘any other firm making a speciality of electric
lighting apparatus, Six of such lamps, jtaking, say,
from 5 to 6 volts each, placed in parallel series ot
two Jamps in series, could be lighted by a small
two- or three-celled chromic acid battery, or the
current from a small accumulator of two or three

cells.—G. E. B,

Re-Spoking Bicycle Wheel.—G. W. B. (Lan-
caster).—If G. W. B, wants to make a laced wheel,
he will only require half the number of holes in the
hub—namely, sixteen in each ﬂn.nim The way
to set about it is: put the hub in the lathe, hammer
the flanges till they run true, and cut ofl’ the parts
with the present holes, leaving the flanges as in
Fig. 1. Bore sixteen holes through the thick-
ness of each flange } inch distant from_the
edee, as in Fig. 2. Round the holes a little on both
cides, to prevent cutting the spokes. 'l'o build the
wheel, find the proper length of the spokes by
drawing the ring on the floor with the hub in the
centre. Cut the wires long enough for two spokes
and screw the ends, and see that the nipples will
screw on with the fingers without difficulty, then
double up the spokes exactly in the mlddle. Then

Fig, 2.

Fig.3.

Re-Spoking Bicycle Wheel Fig. 1.
Flange: prepared for Laced Spokes. Fig. 2.—
Hub Flange, showing Holes in Edge. Fig. 3.
Edge of Flange, showing lacing of Spoke.

lace through the flange, as in Fig. 3. Fix one end of
the first spoke with a nipple in the rim, count twelve
holes in the rim, and fix the other end. Thesecond
oke will go through the next hole in the hub; at
‘tfﬁ d of
P

Hub, with

e rim it will miss one hole, and the other en
spoke will miss one also on the same side as the spoke
first put in. and so on round the wheel on that side,
The other side is treated in exactly the same man-
ner. What is called a true laced wheel, with thirty-
two spokes on cach side, would miss about thirty
holes, each wire thus rlmnin[.:nlmuﬂtﬁtmightu.crm-iﬂ
the wheel, but laced wheels are mostly built by
missing from eight to twelve holes, What remains
is to true up the wheel by operating the nipples
with a nipple key, Unless G, W, B, has sgome ex-
]mrirmm: in wheel-building, this job will trouble
iim, as it is by no means as easily done a8 a direct
spoke wheel, The spokes are usually tied with
fine wire where they cross farthest from the hub
flanges.—A. 8, P. :

Magic Plcture.—S, I, {.‘h'mm'[,:}.a—l do not know
the picture to which you refer, but can give you a
hint or two on the subject, A pleture may be
made ur by arranging strips of tin foil on a pane,
a8 in the dinmond and spotted Leyden jar. A
transparency on o pane of glass may be also illn-
minated by a vacuum tube or two placed at the
back. 'The outlines of these would only be visible
whilst the spark Is passing.—G. E. B,

Model of Electric Rallway.—W. H. H. (Lon-
don, S.F.).—You will find an illustrated deseription
of the City and South London Klectric Railway in
the Eleetrician of November 7th, and more details
of the same in the Kngineer of the same date, ‘The
electrie cirenit is made between a flexible steel
conductor run on glass insulators between the rails
and the rails themselves, which take the place of a
return wire, The current is picked up by * shoes,"”
which slip along on the H'l[!-l.’!ll conductor, and then
passes through the magnet coils to the frame of
the locomotive and through the wheels to the rails.
The reversing gear I8 on ﬁm locomotive. 1do not
clearly see how you can manage to work a model
with three trains on it, so as to stop, reverse, and
shunt them at will. The current from a battery can
be arranged to work the trains, providing you have
a large battery with large cells.

-

Small cells hold-
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ine, say, only one P{nt of solution, are useless for
such work.—G. E. B.

Electrical Engineering Apprenticeship.—
DENNY.—The usual preminm is £100, the appren-
tice to be bound for two [n:urs* You would have
but little chance of employment in a good firm
unless you had previous experience with an
electrical engineer. Of course it is possible fora
young man to work his way up and into the pro-
fession by sheer force of will without having to
gpend his hardly earned savings in a premium. By
attending science and art classes, and by reading
guitable books, he ean master the theoretical part
of the subject, and put these theories into practice
by making apparatus at home. If you think of
entering a school of electrical engineering or a
college to learn the practical part of the profession,
I should advise you to consult vour science teacher
or write to the principals of either the London Col-
lege of Electrical Engineering, 9 and 10, Railway
A?mmnchi London Bridge, S.K., or the School of
Electrical Enginecring, 12, Prince’s Street, Hanover
Square, London, W.--G. E. B.

Electric Bell Circuit.—DeENNY,—There can be
no leakage from one wire to the other if one is
insulated. Neither can there be any electrolytic
action on either of the wires, and it matters but
very little whether the upper or lower wire of the
push is run to carbon or zinc of the battery. M
opinion is quite in accord with Mr. Allsop’s on suc
matters as these, but I have asked him to give you
a word or two on the subject, and here it is:—
*Provided the battery is properly insulated (and
in what electric bell systemn is it not ?) there can be
no leakage. If the insulation of the battery is de-
fective, there can, of course, be leakage from either
Eﬂlﬂ. but in nlinet -;1in3rt;r.ﬂ,ﬂli:€ out of a hﬁnd&'ed, 32;

attery is placed in situations and on a .
wood ﬂhelf.P— . E. B. o

V.—BRIEF ACENOWLEDGMENTS.

Questions have been received from the following correspon-
dents, and answers only await epacein S8Hor, upon whieh there
is g{"eﬂn pressuvre :(—J. D. (Flasgow); AMATEUR ORGAN BUILDER,
F. W. C. (Amrilsar, India) ; D, E. E, (Banchory); APPRESTICOE ;
TURNER; J. B. (Halifax); A. G. (Jlanley); HOPEFUL; F. B,
(Noermanton) : L. B, L. (Kirkcaldy, N.B.); H. M. (Kent) ; ELEC-
TRIC; H. A, (Birmingham); R. H. H. (Shutter Oak); C. D.
(Bury); R. H. (Glasgow); B, R. (Newry); A. E. B. (Abingdon);
H. H. (Cambridgs); W. B. (fridlington); GISSIPIS; STAGE
CARPENTER: A RRADER: J. R. (Helmshore); THISBK ; PRIX-
TER ; C. W. B. (Liverpool); J. E. B. (Finsbury Park); COUPLER ;
C. W. B. (London, W.C.); A. G. B. (Edinburgh); C. J. G. C.
( Brighton) ; A CON~TANT SUBSCRIBER; W. W. L. (Wrexham);
SKQUAH ; J. H. (Bristol ; A, A. (Coventry); W. G. (Erith); F. R.
B.(London, E.); W. P. & Co,(Bristol); J. W.; G. W. (Blackburn);
H. M. (MHerts); W. H. (St. Helens); J. C. (Belfast); H. B. C.
(Sunderland).
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SALE AND EXCHANGL
Viector Cycle Co., Grimsby, sell Mail Cart Wheels. [6R

Fretwood. — The cheapest in England, Bilson's
Cabinet Works, 21, Horsemarket, Northampton, 7R

Twelve Full-8ize Fretwork Designs, post
free, 7d. and 1s, 1d,  Satisfaction guaranteed or money re-
turned.—TAvLoir's Fretwork Manufactory, Blackpool. [sk

Six Cabinet Coples, from Carte or Cabinet Photo,
for 38 6d, Originals returned uninjured. Money re-
turned in full if not entirely satisfactory.—ETHELDERT
H exry, Alvaston, Derby. [18 r

Tools, Tools, Tools,—The cheapest house in the
trade for English and American toolsis Lunt's, 297, Hackney
Road, London, K. Send stamp for reduced price list. |8 r

Splendid Lathe.—Numerous appliances. Cost £ 2,000.
Offered for £aso. Cards to view,—BriTannia Co,, Col-
chester.

Splendid Violin for disposal; beautiful, clear,
powerful tone; lined case, mounted bow ; only 15s. 6d.;
rare bargain, Sure to please,—TEw, 6, Tower OStreet,
Ipswith, [xs

Concertina. Medium size. Warranted all steel
reeds. 10s., or exchange for ratchet brace, chisels, or
other tools,—BARrngs, Wallington, Baldock.
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THE Proprietors have the pleasyre to
that this N0y

EXHIBITION
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THE POLYTECHNIC INST[pymy
REGENT STREET, Loxpoy w

AND WILL CONTINUE opgy mr -,"-f'-rr.i‘
JANUARY 10th INGLU:?ﬁT"i
"‘_.".‘

The Kxhibition will be open from 1 L
The Directors of the Polyt M 1la.m, il 10p g
charge of 6d. ytechnic 1 NAkn »

after 5 o'clock, This includes e?:ti;%& .;._-::l_.:

NOTICE.—In connection with the '*-""-
Exhibition, 1#* i

A Special Exhibition Numbgrg
“WORK"

Has been published, and is now on s
3d. (post free, 4d.). This Number cor
32 pages in a wrapper, and containsag I
trated Degcriptive Account of fhe
remarkable Exhibits. B
Amongst the contents of the Special Erhibig
Number arc :— T

Working Model of Steam Fire Engine,
The Story of the “Work "” Exhibition.
Protected Exhibits under Certificate of Board .
Trade. e -
The Value of Art Training to the Profess
Workman. By C. R. ASHBEE,

Science and Labour.
Fifty Years of Recreation Work By
C. ELLISON. W
Our Exhibits and Exhibitors. "
Work and the *“Work"” Exhibition. By
- SECRETARY.
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My Ideas about Hobbies. Emmnz_.
Special Gift Books to Exhibi gy
The Story of the Prize Certificate and Meix

Competition i
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« Work”: Its Utility and Importance to all Wt

men, Professional and Amateur-—
1. From the Professional’s Point of Vi

I1. From the Amateur's Point of View.
Statistics of the * Work ” Exhibition. =

“ In Memoriam.” e
The Polytechnic Institute: Its Wnrl.-, s
Workers. o

The Jurors : How Appointed. £
The Jurors’ AW&E, ‘“Work"” mihim ;
Upwards of One Thuusundtfgxa?p"h
Industry, and Invention, sent in DY o
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for the impetus it is calculated to give t;r s
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“A priceless boon, a treasure more than wealth ; the banisher

These are FACTS testified continually by members of all classes of society, and one of the best guar

S

FOR FEMALES THESE PILLS ARE

- RN T Are universally admitted to be worth a Guinea a Box for Bilious :\H.If
MEDICINE. Nervous Disorders, such as Wind and Pain in the Stomach, .|~.
Headache, Giddiness, Fulness and Swe 1hn;r after Meals, Dizziness and
Drowsiness, Cold Chills, Flushings of Heat, Loss of Appetite, Short
ness of Breath, Costiveness, Scurvy and Blotches on the Skin, Iisturbed
Sleep, and all Nervous and Trembling Sensations, &c. &e. The hirs
dose will give reliel in twenty minutes. This is no fiction, for they
have done it in countless cases.  Luvery sufferer is earnestly invited ts
try one Box of these Pills, and they will be acknowledged to be

Worth a Guinea a Box.

of pain, the key to health.”

antees to the nervous and debilitated is,

BEECHAM’S PILLS have the Largest Sale of any Patent Medicine

.~ Prepared only by the Proprietor, T. BEECHAM, St. Helens, La
| Dealer: evervwhere.,

&L T-THtImI:HGK%‘f-_
- 4 nmeer &Pa’fenfﬂg d
Dr/,2:28 HATTON GARDEN.EG.

English, Colonial, and Foreign Pntunta at BReasonable

Charges.
SPECI a.LIT:E:.

mpm:mf. Horking ont gf!u..-rurmru, and HI‘#.&HI!E Practica.

Models, special Toois, Drawings, Enpravings, &c.

1f you have a novel idea which has merit, p rovisionally protect it at
cost, and you can make m oney out of it.

- PARTICULARS FREE

wn the World.

ESTABLISHED 1851,
BIREBEGI‘I B2 AINIE,

SBouthampton Buildings, Chancery Lane, L::-rdun.

THREE per CENT. INTEREST allowed on DE-
POSITS, repayable on demand.

TWO IJ} CENT. INTEREST on CURRENT
ACCOUNTS calculated on the minimum monthly balances,
when not drawn below {100,

STOCKS, SHARES, and ANNUITIES Purchased
and Sold. .

OW TO PURCHASE A HOUSE FOR TWO
GUINEAS PER MONTH or A PLOT OF LAND FOR
FIVE SHILLINGS PER MONTH, with immediate pos-

session. Apply at the Office ol the BIRKBECK FREEHOLD LAND
SOCIETY, as above.

The BIRKBECK ALMANACK, with full particulars, post free
on application, FRANCIS RAVENSCROFT, Manager.

ncashire, in Boxes 1s. 14d. and 2s. gd. each.
N.B.—-Full Divections are given with each Box.

DELICIOUS TEMPERANCE DRINKS.

Sold by all Druggists and Patent Medicine

MASON'S III[]I'I iI*ITl]XIEATIH'I.‘. BEE_H MASON'S WINE ESSENGES.

These Essences produce im

a few minutes a delicious Tem-
AT perance Wine or  Cordial,

Linger, Orange, Raspberry.
Black Currant, Lime Frut,
. etc. Omne Tablaupauufnt
“%tl of Mason's Extract of
- Herbs makes one gallon of
Splendid Beer, refreshing and
non-intoxicating.
2, A Sample Bottle of either
| Essence or Extract sent on
123 receipt of g stamps, or a bottle
i +dy ot each for 13 stamps,

i) AGENTS WANTED,
e NEWBALL & MASON,
Nottingham.

SANDOW’S famous Trainer, Attila, writes :—
* Pumiline Liniment is the finest thing in the world to
relieve the muscles and to impart strength. I strongly
urge its use to all athletes.™

- NEVER FAILS to give immediate Rcl:ef and finally to
Cure all cases of Muscular and Chronic Rheumatism,
Hgﬁult, %ﬁﬂhﬁln of Biumctgft a;;raigs Brujstau 1:1!.’1::& hAI-:u
~ most efficacious in Bron and Throat an est
.-.l_motlunl!.
OveErR 700 TeESTIMONIALS FROM Mepicar MEew,
. One of the Phjr:‘ﬂm to H.R.H. The Prince «f Wales writes :—
_1_ élnmuﬁﬁ patient so much relief as Stern's Pumiline.”
:lclmn:le writes :—" Admirable in Throat Affections.”
Stevens wntes :—" Pumiline cured me in a severe bronchial

ihh " The M =t
":r:ll.t:.l;:i.h edical Press says :—" Stern's Pumiline is reliable and

g - Price 1s, 13d. and 2s. 9d. per Bottle.

- s From all Chemists, or 3d, extra for Posiage, rrom

X ﬂ' & G. BTERN, 62, GRAY'S INN ROAD,
LGNDDH WGl

ﬁ,wprk on the ““Home Use of Pumiline”
ik application,

sent free on

._'.1

MONTHLY, 4d.

CASSELL'S
TIME
TABLES.

PIGTURE
FRAME
MAKIN

Instructions in
Also Prices of

FourTH EpiTion. Enlarged and Revised.

THE FRAME MAKER'S INSTRUCTION BOOK.

150 Diagrams, Designs, and Patlerns,

oining, Fitting, Mount Cutting, &c.
fouldings, and every requisite or the

Trade. Post Free, 6 Stamps.

. ¥
GEO. REES, 115, Strand (Corner of Savoy St.);

Moulding Dept., 41, 42 43, Ruaseu sSt., Covent Garden, Lnndnn.

CASSELL’S

Classified Catalogue,

containing particulars of upwards of
One Thousand Volumes, published by
Messrs. CassELL & CoMPANY, ranging
in price from

THREEPENCE to FIFTY GUINEAS,

will be sent on request post {ree to any
address.

CASSELL & COMPANY, Limitep, Ludegate Hill,
London,

The Important New Serial Publication.
-'-".I'-f‘ m
g In Monthly Parts, price 7d.,

'r
ll}\‘H

700 ILLUSTRATIONS
] PeR Post 60

ORDERS or m/-
CARRIAGE PAID !

CASSELL'S STOREHOUSE - OF GENERAL INFORMATION,

FULLY ILLUSTRATED with HIGH-CLASS WOOD ENGRAVINGS, and with MAPS ané

COLOURED PLATES,

PART 1 READY JAIN. 2c, 1821.

This is an entirely New Dictionar
y of General Information, w
the latest date in all departments, and fully Illustrated by clear and sk

With Part 1 will be presented a Series of Fowr
attractive manner, Botany, Geology, Architecture,

e Full Prospe

ctuses may be obtained at all Booksellers’, or will be sent post free from the Publishers
b

CASSELL & COMPANY, LiMITED, Zudgate Hill, London. .

ritten by the best authorities, comprehensive in subject a
nd detail, b
ilfully executed Engravings, in addition to Maps and Coloured Plates. r

Coloured Plates, illustrating in a novel and
and Physiology.

ought up to

- ...--a-—___,.-“'
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MELHUISH'S No. 735 PATENT

ComaINED CArviNe AND WoRK BENCH CABINET.

itted with WARRANTED TOOLS, precisely the same as we supply
to Practical Workmen. From £7 10s.
Made from Bass Wood, Stained and Paolished Walnwut, and ecan
he swade to Harmonise with any Farnitore,

e

., Invaluable as g
_ Strengthening ang In.
vigorating Beverage,

Indispensable for Enriching Gravies,

- —

e S

AWARDED *' Ep—

CRONZE _
. MEDAL preparing Soups, Entrées, dc.
EXCELLENCE 1854,
ot Pure, Palatable, ( * 0
TOOLS GOLD . |
MEDAL instantly prepared. M

WILL KEEP ANY LENGTH OF TIME.
SOLD LEVERYWHERE,

I'or Home Decoration!!

LSE
JunsuN!s 6d., 1s., and 5s,
per Bottle.

READY IMIXED).
SOLE MANUFACTURERS,

DANIEL JUDSON & SON, LIMITED.
SOUTHWARK, LONDON, S.E.
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R MELHUISH & SONS, |

wil, m3, 87, Fetier Lane, LONDON\.
\NMBE]

BRIGHTENS and CLEARS
the COMPLEXION, and is highly
recommended by the MEDICAL
Profession. Corrects all ERRORS
OF DIET, eating or drinking.
[s a most pleasant effervescing

ftre oy e antd relieves INDI-
GESTION, FLATULENCE, DYS-
PEFPSIA, HEADACHE, and a!l
ther  Stomachic  Irregularities.
PURIFIES the BODY, imparting
NEW LIFE and VIGOUR. Pos-

e 3 s LIEUT.-COL. HUGH T : Haxiey Souare, MARGATE, says:—" [ have now used [MULATING
nrolertie valuable , SABELY L =L " Ty . L0 L P L ‘_. NLARS Ly N3 o ave C L 5 . 1
it ..:.L.t | le HLJ'W ”;. .3: }f,l []]I ,m -r.L the SALT REGAL ' r 1w | have much pleasure in stating that I have found it the most | morning drink, ST A

3 Wt ”l“ WIS J‘I“““‘ o L“;'t - avreeable in taste of all Salines, wnd 4 certain cure for bilious headache and furred tonzue, fiom what- } +he APPETITE, and giving tone
HOrked brain and resuscitating _ _ L2 99 i
--".';Ir L1 t"'l 1&.].'-'"1'!"" A ever Cause HTIFII]L,. T_G [!.H.. t.ntlrﬂ 5}'51{’”11-

e o 2s. 9d., of all Chemists toy pr by Poct from the MANAGER, SALT REGAL WORKS, LIVERPOOL

NEW SERIAL ISSUE, IN MONTHLY PARTS, price 7d.

THE LIFE AND TIMES OF QUEEN VICTORIA.

With SEVERAL HUNDRED ILLUSTRATIONS. PART 1 ready Jan. 26th, 1891. .
*+* With Part 1 will be given a magnificent portrait of Her Majesty the (ieeen, inher State robes, tn\-:t:_n at the ti_rnt: of the Jubilee in 1887. .
Portrait will be printed on a tint, and will be produced on plate paper, size 3oin. by 20 1n.
Prospectuses at all Booksellers', or post free from

CASSELL & COMPANY, LiMITED, Ludgate Hill, London.
_-—____—___#-_#

FRETWORK FOR AMATEURS OF BOTH SEXES AND ALL AGES
BV THE MOST PROFITABLE AND FASCINATING OF ALL HOME PASTIMES. EASILY LEARNT. =

e

s : e Eorious Stock, induding 250,000 FRETWOE
. INNER & Co. having Dissolved Partnership, are offering their Enormous Stock, including 25 W S, besides
J‘ %ﬂ.'SI'KTERNI*IS and 100.000 ft. of Solid and Three-Ply FRETWOOD, Veneers, &c. 1,000 Gross of #RETB.H-
an immense quantity of TOOLS, OUTFITS, &c., as a special inducement to their customers to order at once. hed, none of which would be sold
4 500 1s. Books of Fretwork Patterns, each containing Twelve Large Sheets, beautifully lithographed,
of which would retail

retail at less than 2d., and many at 3d. and 4d. each; also - 1 ) , :
1,200 2s, 6d. Books of Fretwork Patterns, containing Twenty Sheets, 1gin. x 12in., of new designs, many

ARG o o i hecBodks, £3%75 in Value, will be GIVEN AWAY.

Books.

Those ordering 108 worth

-'"mﬂ F'f"l’_ Amateur customers ordering ss. worth of designs from Catalozue will be presented with one of the above 15 . .
- . - will receive a 2s. 6d, Book. _ Saw Blades and Designs, amounting
.&'t’) 4> k’ I"‘ An Allowance of 10 per Cent, /» goods will be made on all mixed orders for Wood, small Tools, ;_W e = ackines.
.'-..,\,(A o y J-l‘ to 10s., and 15 per Cent. on orders amounting to 20s. and upwards. NOTE.— T/kis reduztion does not apply to Ireadit !
- '--Y 3 N.B.—A SPLENDID OPPORTUNITY FOR BEGINNERi.wm o 1. Handbock 8
Complete Fretwork Outfit, comprising 12-inch Steel Frame, Forty-eight Saws, Awl, File, Four Desigus i““'i}l‘:'ﬁfﬁ;n&]rgﬁi Outfits on Card, 1s. 6d

Fretwork, An Archimedian Drill, with brass dle and Three Bits, will be SENT GRATIS with each Set. &
5. gd, post free. 6 ft. and quality assorted planed Fretwood, 1s. od ; post free, zs. 64, 12 ft, ditto, ditto, 35, ; post free, 45 Id-h_ Polished Beech, 15 ﬁilﬂ": mﬂ‘-' .
SEATES1II-EVERY PAIR WARRANTED.—Sizes, 7§in. to 12in. No. 1, Unpolished Beech, 1od. per pair. RO ?'ri.n:iplﬂ és. pes pair. No. L
Xy .""I'-'mfn Pﬂ“tr?- all steel, 35. per pair. No. 74, * Eilﬂdﬂﬂiﬂ"hpillﬂﬂu le‘ldjg;ting.ﬂnt screw fastening the whole skate, the best p .
with strap complete, 15. r pair ; postage, sd. per pair. These are not rubbish ; we warrant every pair, X

‘r.‘ Y Wall Bracket, NEW E@TA%E‘D‘EE of Machines, aiéﬁns. Wood, Touls, etc., with oo Illustrations and full instructions for F"'H'if"f,: Eff:ﬂ;uﬂ
AN &' Price Bd. post free. A Specimen 6d. Fretwork Design SENT GRATIB with each Catalogue ; also a List of Designs, Uuthts, Tunl Chests, elc.,
N.B.—All orders smusf be accompanied by remittance. APPLY—

J. H. SEEINNER & CO., " F4ST DEREHAM,

b
Kindly mention rhis paper when ordering.

PRINTED AND PUBLISHED BY CASSELL & COMPANY, LiMITED, LA BELLE SAUVAGE, LonDON, E.C.

The Work Magazine Reprint Project (-) 2013 Toolsforworkingwood.com



	wm-v002-n095-689
	wm-v002-n095-690
	wm-v002-n095-691
	wm-v002-n095-692
	wm-v002-n095-693
	wm-v002-n095-694
	wm-v002-n095-695
	wm-v002-n095-696
	wm-v002-n095-697
	wm-v002-n095-698
	wm-v002-n095-699
	wm-v002-n095-700
	wm-v002-n095-701
	wm-v002-n095-702
	wm-v002-n095-703
	wm-v002-n095-704



