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A SMALL HANGING CUPBOARD WITH

FRETWORK DOORS AND ENRICH-

MENTNS.
BY E. BONNEY STEYNE.

e

THE love of human nature for handy recep-
tacles in which to store accumulated odd-
ments—treasures, pal hay s, to their POSsessors
if lumber to all others—is no doubt as old
as the love of collecting such things.
Whether the virtue of tidiness is equally
old is another question. As we delve into
early history we are surprised at the
antiquity of vices. I'rom the comparatively
harmless pun to the most tragic crimes
that set a continent aghast with horror, we
find, alas, that our ancestors knew them all.
Of some virtues we may almost trace the
first example, and tidiness, we fancy (if it
be, indeed, a virtue, and not a deplorable
vice, which delicate point may be left to the
casuists among our readers), at least in its
modern sense, 18 an artificial product, caused
by the more artificial conditions under
which we now exist. Tidiness is, we know,
a very domestic virtue, 1f not exclusively
feminine, yet one that is specially inculcated
by tke rulers of home, where the Salic law
18 80 rarely in operation. Consequently, if
the powers that {IE object to * mnore useless
ornaments,” when the amateur craftsman
presents his thirteenth bracket, his twenty-
fifth pipe-rack, or his fiftieth photo-frame,
let him take warning ; and that his hobb
may not become a curse to his household,
letiim try a few useful articles to propitiate
the offended goddess, whether she be wife,
aunt, sister, or “a unearer one yet and a
dearer one still,” as the poet has sung with
unconscious satire,

Of all articles makeable by an amateur
_]r.}iner, a set of two or three shelves with the

ower space enclosed by two plain doors is |

surely among the easiest. By plain doors |
mean the use uuu.at a solid piece of wood
in place of framed and panelled ones, which
are, of course, preferable, if the skill of the
worker is able to achieve it.

The form of this little structure is so
commonplace that it hardly needs explain-
ing by diagrams, for if any piece of furni-
ture in the whole range of such is easily
seen and studied from the actual example it
18 surely this. In one near me as I write,
the shelves are just screwed into through
the uprights ; in one I noticed ten minutes
ago in passing a shop the shelves were
boldly tenoned through the end pieces and
secured by pegs. Another has them grooved
into the uprights and fastened by nails. A
backing of wood serves the double purpose
of enclosing the cupboard and keeping the
framework taut, with no lateral play of the
joints. It is best in all such work to fit the
doors before sawing, then, by simply un-
screwing the hinges, they are ready to re-
ceive the design,

But whatever may be the way in which
the parts are put together, the appearance
of the finished cupboard as shown in Fig, 3
will be much the same. In Figs. 1 and 2
are shown full size the fretwork doors and
bands. The pattern of the band. may be
repeated from end to end, or broken by a
medallion, as shown by dotted lines in Fig, 2,
and the design reversed. '

The shields are intended to bear a painted
heraldic device, a crest, or to be decor-
ated with a monogram ent in very thin
wood and glued on. To end in cookery book
phrases — stain, polish, or otherwise finish
to taste ; time (uncertain in season at any
time), sufficient for the needs of one person.
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AN ARMCHAIR: HOW TO MAKE 1yp
FRAME AND UPHOLSTER 17,
BY DAVYID ADAMSON.

e

SEAT2 OF CHAIRR—MATERIALS FOR UPHoLsTERY—
WEBBING — CANVAS — BTUF¥ING—WADDING .
COVERINGS — MoROCCOS — ROANS — LeaTipy
CLOTH — VELVETS—SADDLE-BAGS —Tkivmings
-~UPHOLSTERER'S TOOLS—STRETCHING AN
FixiN¢ WEBsS— LAYING CANVAS,

As is well known, seats may be eithe
Hitriug-ﬁtuifed_ or hard, hutton;i or p].ainl:
We will consider this one as being withont
cither springs or buttons, as this arrange.
ment presents fewer difficulties to tle
novice, besides being perhaps rather more
in keeping with the general character of the
chair. DBerides being simpler to make, &
plain unbuttoned seat allows of a greater
range in choice of covering materials ; but
without giving reasons in ?ull for the selee-
tion of this kind of upholstery, it will suffice
to give instructions for stuffing and eovering
seat and back in a proper manner,

The materials proper for the work are
webbing ; thin canvas; serim, which is a
very loosely woven canvas; calico; some
stuffing material, of which curled hair as
Frepared for upholstery purposes is the
yest ; wadding ; tacks ;: twine; outer cover-
ing ; and several minor odds and ends, whicls
will all be considered in due course.

Perhaps a few remarks on the principal
materials may not be amiss before beginning
work. All of them may be got from any

| upholsterer in quantities whieh may be suit-

able, Wholesale dealers and manufacturers,
as a rule, will not supply in retail quantity,
so that the novice, at any rate, will do well
to purchase what he requires from some
local furniture shop where upholstery work

is done. !
The webbing is a banding of about &

couple of inches in width, It 1s of the
utmost importance that it should be of
quality and properly stretched, as it su
ports the greater part of the stuffing.
the webbing gives way, the seat is bound to

follow. , -
For the canvas, scrim and calico are:

nerally used, though almost any fairly
Ei?rnng fgbric may be used, and the qu&llI;I;
required will be easil perceived “mil- /
description proceeds. Kor the tacks, a su Fo
able size will be §1n, (R i 1_4:

Almost any fine strong twine Fovg
that used by upholsterers (a kind of whip==
cord) is the best for the ﬂl’ﬂﬂ‘ﬁ 4
quality of the stuffing material 18 fr R
portant, for not. only the IO e
appearance and durability Of §oicol

lﬂ.r EI. dE llﬂ on itn . o _ _-.':;.,,.-'
Jfﬂ- ﬁﬂﬂ n Bﬂrid’ ﬂ:u-r!al r'. ?u’ ¥
best material when it is of quait
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| but let me caution all against l.'-._
hair—that is, hair which has beei SE 2
of old work, especially that f ding

unless its source is known. W AHEEAEES L
called second-hand hair 18 offered at vER
low prices by marine store
brokers, etc., but it should
on with suspicion. It is € ith good new
it is not to be compared with ;{
stuff in any way, while there @ has been
risks attending its use, unlgi o for 8l

thoroughly re-made { in ﬂnﬁp od 85

practical pu t may e genenlly |
new materi It may Bl
known that curled hair A ronghly e %
washed unless it is also Joug g0 |
dressed, I say this, as not very o instrocs

saw in a popular mﬂf.umﬂ':' vate old
tions purporting to tell how to-FEEEEEE
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hair, and among other details, it was stated
that it should be washed. Now. washing
would get rid of dirt, of course, and to that
extent might be of benefit ; but if merely
dried afterwards, as was directed in the
article referred to, the hair would have lost
all the principal qualities which render it
valuable as a stuffing material. It would
be dead and limp, without the springiness
which 1s one of the essential features of a
good stuffing. The proper preparation of
curled hair is rather an elaborate one
which it is needless to enter npon here in
detail. It will suffice to say that the hair
1s first made into tight ropes, which are
subsequently baked or heated, after having
been soaked in water, and then untwisted,
When sufficiently loosened, it is ready for
use ; and I should advise readers to buy it
towsed instead of in the rope. It will cost
very little more, and the labour of unpick-
ing the rope is very uninteresting, and not
at all remunerative to the man who can
employ his time otherwise. (Good hair is
obtainable at from 1s. to 1s. 6d. per pound.
It is to be had at much lower prices, but
the commoner qualities are generally largely
adulterated with inferior materials.

Besides hair, varions other materials may
be used for stuffing purposes. Among the
most general are Crin vegetal, or vegetable
hair, cotton flock, and alva. The former is
a preparation of the fibres of a plant, and
18 chiefly brought to this country from
the northern coast of Africa. Flock is too
well known to require any explanation.
Alva is a seaweed, of which there are at
least two kinds used—viz., the (erman and
the French. The former is inferior to the
latter, which is crisper and with more spring
in it. None of the vegetable filres are, how-
ever, to be compared with hair, as they do
not present the same amount of clasticity.
Let the novice take a handful of each
material and compress it. Cood hair will
expand again on pressure being removed,
while the others will do so only to a very
Imited extent. In use, seats stutled with
them become hard and lumpy very soon,
while hair retains its spring for a consider-
able time, though, of course, it too eventu-
ally Lecomes matted.

The wadding is what is often known as
“cotton-wool,” being a finely worked cotton,
sold in loosely fitted shects sized over on
both sides. "The size, drying, forms a kind
of skin. T think it is to be had from dra-
pery as well as upholstery shops. It is pre-
pared either grey or white, and is sold by
the yard. To use, it is split open, dividing
1ts thickness ; and its object is principally to
soften the harshness of the stuffing to the
sitter. It is sometimes omitted.

About the covering a good deal might be
sald, but I can only glance at a few of the
materials, leaving the worker to make his
own selection. There are leathers of various
kinds, and these may be taken first.

Moroceos are deservedly popular, but the
are hardly suitable for a beginner to wor
with. They wear well, and can be had in
almost any shade or colour. They are goat-
skins, and must not be confounded with
roans or sheep-skins. The two are remark-
ably alike in general appearance, but there
i much_less wear in the latter, which are
often substituted for the others by unscru-
pulous dealers, onaccountof their lower price.

For the outsides of backs, where there 1s
little or no wear, roans do very well instead
of the more enstly and durable moroccos,
Hog-skins, specially prepared for upholstery,
have come much into favour within the

last few years. They are both durable

 few exceptions, are made up onlyin squares,

and handsome, the principal manufacturers

stamping them with various good patterns.
They are, however, like moroccos, not the
easiest materials to use.

Very closely resembling the real thing are
some of the imitations, or leather cloths.
The better qualities wear remarkably well
— far better than some real leathers,
Crockett’s leather cloth is of world-wide
fame, and, apart from its durability, is pre-
ferable to some of the newer introductions.
I need only remind those who think of
using an imitation of leather that some of
the leather cloths are very inferior, and
that as the best is very inexpensive, it is
scarcely worth while to use anything else.

Velvets and various woven fabrics are
much in use now, and have to a great
extent supplanted leather, as there is no
question that, for durability, some of them
are superior even to the best morocco.
This applies specially to velvets. Of these,
the suitable kinds for such a chair as the
present one are the plain Utrecht, or mohair,
and the frieze. The former are generally
rlam, but may be had stamped. The latter
1ave a pattern woven in with them, and
have almost superseded the stamped Utrecht.

With these velvets may be classed the
now well-known saddle-bags, which, with

so that for coverings they are generally
used along with plain Utrecht to make up
the necessary sizes. -

Very much resembling saddle-bags is the
material called moquette, which is made up
in the same style of semi-Oriental patterns
and colours, and in lengths like ordinary

1ece-stuffs. Velvets of the ordinary kinds—

trechts and friezes—it should be said, are
only made in self-colours, but are to be had
in almost an endless variety of tint.

Beyond these few, there is an immense
variety of covering materials, but none of
them are so suitable for the present chair,
unless, perhaps, it may be some of the
tapestries, and a few others, which, though
not in general use, may be regarded as more
or less fit for the purpose.

Various trimmings—such as gimp and
studs—will also be necessary to give an
adequate finish to the upholstery. They
will, to a great extent, depend on the cover-*
ing material, but as it 1s clearly impossible
to define them all, it must suffice to men-
tion one or two. With a 'real or imitation
leather covering, the best gimp to use will
be leather; the studs also may be either
covered to match or plain metal. Without
any banding, these may be used by driving
them in close together. For velvet cover-
ings, either a leather or velvet banding ma;,
be chosen, and the studs be as before, or
velvet- covered.

Now, with some general idea of the mate-
rials to be used, let us see how to work
them up. To do this, beyond a long uphol-
sterer’s needle, no special tools are abso-
lutely necessary, though an upholsterer’s
hammer, a web strainer, and a regulator
will be conveniences. They may, however,
be dispensed with, and easy substitutes
found for them. The hammer Eenemlly
used has a long, thin head, with a very
small face and thin claw; but for occa-
sional use an ordinary hammer will do very
fairly. The web-strainer may easily be
made at home, but as I purpose at no very |
distant date describing 1ts construction in
detail, those who are not provided with one
may make use of a straight piece of wood
for the purpose of stretching the web when
tacking it down. The nizes of this extem-

porised tool are not important, as will be

secn later on. For the regulator (which is
a steel rod tapering to a point at one end,
and flattened out towards the other), the
needle may be made to serve. All the out-
lay, it will thus be seen, may be confined to
the actual materials used in the upholstery,
which the learner is now sufficiently in-
formed about to be able to proceed witl.
First, the webbing must be fastened to
the seat and back. t us take the former
for the purpose of description, premising
that it is understood the pieces from back
to front are interlaced—that is to say, first

.over and_then under those extending from

-

side to side. Four strands each way might
do, but five will be better for a chair of this
size, and as the webbing is inexpensive, it is
better to err on the side of excess. The
spaces between each should be, as nearly as
possible, the same, but extreme accuracy is
not requisite.- Now, please follow the move-
ments thus ;: Turn under the loose end of
the web, and put it down on the top of the
back (or any other) rail, the length of the
web being towards the opposite one. Fasten
the end down with, say, four tacks, not less
than half an inch from the inner edge of the
rall. Now get the piece of wood serving
for strainer, rest one end of it against the
outer edge of the rail opposite to that to
which the web has been already tacked,
pass the web over the other end, grasp it
and the web tightly with the left hand, and
depress it till the web is thoroughly taut
and level with the top of the rail. Still
holding tight, drive three or four tacks in.
The stretcher for this strand has done all
that 1s required of it, and may be re-
linquished. Cut the web off, say, an inch
from the tacks, turn over the loose bit, and
fasten it down with a couple more tacks.
It will be seen that the improvised web-
strainer acts as a lever, and all that is re-
quired is that it should be at least as wide
as the web, stout enough not to break, and
long Ennugi: to get sufficient pressure. If it
is found impossible to hold the web and it
so tightly in the hand as to prevent the web
from slipping, a remedy may easily be found
by passing gﬁe web along the under side of
the lever, and gripping it between the end
and the seat rail. ElPha remainder of the web-
bing is fastened in exactly the same mauner,
and every precaution must be taken that it
is well stretched. Sometimes, to make sure
that it is stretched to the fullest extent, it
is strained before use by letting it remain .
suspended over a beam, with heavy weights
attached to the ends. However, it does not
matter whether this is done, provided it is
stiained to the utmost before it is tacked
down.

I'hc webbing on the back 1s done in the
same way, the tacks being driven into the
front—that is, the webs lie on the inner side
of tho back, o

()ver the webs lay the canvas, or, as it is
often spoken of, from the kind that is used,
Hessian. As this canvas does not have the
same weight to support as the web, smaller
tacks will do very well for fastening it
down. The best way to proceed will be to
cut the canvas a trifle larger than the seat
frame, to allow of the edges being turned
over to the extent of 1in. or so all round.
Then put omne tack through the centre at
the back, and drive in other tacks at
intervals of 1} in. to 2in., at the same time

ulling the canvas always tightly with the
eft hand, and driving the tacks through the
turned-over margin. When the whole of
the back rail has been done, continue along
the right side of the frame towards the
front rail, always pulling the canvas tightly
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with the left hand. Proceed in a similar
manner along the front and remaining side
rail. Care must be taken at the legs not to
eut the canvas too finely, as if this is done
the hair or stuffing will very likely come
through. It will better to leave the
canvas full here, so that it may be slightly
turned up, and if necessary, tacked to the
legs. The back also has canvas laid over
the web in a similar way.

e

THE ART OF GRAINING.
BY A LONDON DECORATOR,

-

IMiTaTIONA OF INLAID WooDs.

Tur art of inluying—a word that explains
itse)f—has been practised to some extent for
many centuries. Mosaic—perhaps the most
ancient—marquetry  and parquetry, and
the inlaying of metals, are all four dif-
ferent methods of working out the same
lea of ornamentation, ith the metals
and mineral products we have here no
concern, whilst the connection of these
papers with marquetry work—the inlaying
of furniture—and parquetry—its applica-
tion to floors—can only be of a somewhat
remote nature. A general résumé of these
inlaying arts would doubtless serve as the
hest introduction to studying their painted
imitations—since both painted mosaic and
metal inlays are as practically useful in
decoration as those uP woods—but for the
presont the student must look for this in
other directions.  All I can attempt to do
in the space of two short papers 18 to ex-
plain how, in connection with these lessons
on graining, the technical processes of
painting, graining, outlining, staining, etc.
are so manipulated as to obtain the l{j‘BHirmI
imitations of inlaid woodwork.

Surtable Designs for Inlaying are factors
in thix work upon which much of the re-
sultant success will depend.  The production
of good ornamental design—that which is
original—can seldom be forthcoming without
the combined resources of a natural in-
ventive faculty and a trained eye and hand.
Very few grainers lay claim to being also
ornamental designers, and fewer still can
mstify that claim. Perhaps the next best
thing to being able to “ create ” an ornament
19 to know when a design is suitable for any
|m.rt1r:nlur purpose.  This knowledge should
" r_uum;uaml )y the imitator of woods in its
appheation to inlaid work. Without, there-
fore, presuming to initinte my practical
renders into mythical principles of idealistic
lines and contours upon which, presumably,
ornamental forms are produced, [ will indi-
cate simply how, and why so, a design for
inln.f'inp; should be arranged.

The ornament, in the first place, should
b of the nature termed “ flat,” and therefore
akin to that for stencilling. The basis of
the 1dea, that of “laying in” one wood upon
another, resents any attempt at shadow or
rounding, whilst the first principle of con-
struction—viz., utility—is outraged if we
attempt “light and shade” upon surfaces
like table tops and the floors we walk upon,
whether 1t be in mosaic work or parquetry.
Colour in inlaid work has certainly some
purpose u.nd/ mission, but form is of chief
umportance, and therefore very careful and
accurate drawing is required. ' Contrast of
light against dark, and not colour-contrast
—a distinction with a difference—is the
means whereby the ornamental form is dis-
played. Inthe more elaborate specimens of
marquetry, conventional representations of
material forms and figures are, however,

i

sometimes executed. Outlining with light
wood or black is then resorted to, that the
design may be properly defined ; and, in such
cases, the colour-stained woods are used to
give a soft richness and to help make a
picture. The margin between that correct
art, which ornaments the constructive and
useful, and the bad art, which sacrifices all
sense of use and first purpose to ornamenta-
tion, is here but a very narrow boundary
line. The coloured inlays of the Italian
medizval work and the costly *“ Buhl”
work of French production are usually free
from any such reproach, since in these pro-
ductions we find thesameexcellence attained
as in the best Persian painted decoration,
where light and shade is suggested to per-
fection, but never directly represented.

In the imitation of inlays a learner’s best
effects are commonly obtained by graining
woods in their natural colours, leaving the

ochromatic arrangements for the per-
ected skill of experienced workers. ]i-lia
scope 18 by no means limited thereby, as a
glance at the woods mentioned in the pre-
ceding paper will prove. Two or three
well-arranged varieties, worked into a good
design, give but little trouble, and amply
repay the time and labour involved.

e will now interest ourselves with
simple methods and treatments, chiefly in
their connection with and applicability to
the woodwork of buildings, leaving to the
final paper the execution of more difficult
and intricate panels and table tops.

_ The G'rounds for Imitation Inlays should
invariably be light in colour. A perfectly
level surface must be maintained, and 1t
is by this desideratum our methods are
governed. It is quite apparent to anyone
possessing only a slight knowledge of paint-
ing that an opaque white ornament cannot
be obtained against a dark background
without the former being coated so many
times as to destroy the even surface. On
the other hand, it is possible to cover up
portions of a light ground, even to blackness,
without any appreciable thickness of ptiig-
ment, hence the reason for light grounds.
When white, unpainted wood is the ground
worked upon, for simple inlays we may
pr?are the surface with a coat of varnish,
and thenceforward treat as a painted ground.
For delicate work, however, in which we
desire to stain the wood itself, a totall
different plan is advisable ; this we will
consider later on.

Inlavd Floor Margins have occasionally
provided work for the grainer for man
weeks in the “good old days.” Althoug
the real parquetry is now so cheap that its
imitations may seldom furnish employment
for the operative, this branch may well be
followed by the amateur worker. Many
persons now use a margin of imitation par-
quet linoleum, in place of the plain staining
of floor boards, Eut there is little doubt
that a stained ornamental border would be
generally preferred to either.

The two simple border-ornaments SFiga. 1
and 2) in the accompanying page of illustra-
tions are arranged upon the sca.?a of one inch
to the foot. e width of eighteen inches
is one that can be easily adapted to the size
of ordinary floor boards. Fig. 1is intended

for two w only—dark walaut upon a
light oak. Fig. 2 is made more ornate and
effective by the further addition of ebony

wood imitation, To apply these designs we
first make a full-size line drawing of the
border, and from that make a tracing upon
a piece of cartridge-paper. This is easily
done by rubbing over the back of the outline

| drawing with a little dry red or black lead,
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then pinning the two to rether u

with drawing-pins atllig markinl;onu:arug:
drawing with a fine-pointed stick or
holder. The colour 1s thereby premm
the face of the cartridge-paper. We make 3
tracing upon cartridge-paper for each dif
ferent wood used—hence two for border Fig.
2—and then cut out the parts of the des
corresponding to the wood. When .
design 18 of one colour only, one steneil is
sufhicient ; but it may be necessary to make
good the ties by hand afterwards, in which
case 1t takes as long as working two steneily
The floor must be well cleaned, and &
smooth and level as we are able to get it
It 18 advisable to strike two or three chalk
lines, marking the centre and extremes of
the i:mrdar to which we work the stencil
The corners are best set out separately and
put in by hand, unless of an intricate nature
when it will be quickest to use stencils, A
coat of hard-drying oak varnish, stained
with raw sienna in oil and a little raw
umber, 18 first spread over the whole margin
to get the oak colour and prepare the wood
also. The border being set out when this
i8 dry, we first stencil in the walnut, using
burnt umber with the same varnish, and
then lampblack with varnish for the ebony.
The first varnish coating enables us to steacil
these cleanly, and the marginal lines are
put in last with a fitch angl straight-edge.
A coat of hard-drying varnish all over, and
then rubbing with beeswax and turps, will
make a good and durable finish.

Plain Panelled Dados and Wainscot are
woodwork of a higher order of construction,
and with such as these simple inlays may be
admirably worked. For chapels or school-
rooms wherein are large ﬁgl:lltltlﬂl to he
treated, our ornament must be both suitable
and easily exccuted. The *board-rooms”
of public bodies are often provided with
cheap panelling, and when the wood is
pitch-pine the introduction of more
rate inlay treatments would be very appro-
priate. I therefore show two anfxﬂ?m'
of design (Figs. 3 and 4), in both o which 8
black outline may be pencilled on with beer
and lampblack after the stencils are
or the design may be all black. The pre-
paratory coating of varnish is. here also
advised, and the ornament executed upon
the same plan as for the floor Ml
These, I am well awars, may be but .'.
tard ” imitation inlays. It would, however,
be worse than useless to attempt the samé
expensive method for cheap panelling as W8
should use upon a table top. Stencils,

if
specially designed and cleanly cut and uﬂ
b

will bear all reasonable inspection, a0
time can be spared to paint the fine bl
outline by hand, there will be no Eercjgh-md
thickness to mitigate against the .
inlay effect. 4
H{mple Inlay Designs for G'rained .ﬂ:;:
will now be within the scope of Ieagnar:
have worked at the previous easier o
ments, These samples (Figs. 5—8) are '
tended to be worked in tWO van%ge;ed
wood upon a third. Figs. 5—1 ITI}I:.!fr e
upon maple-graining with ma f?g: J sl
walnut ornament, and black for fio e ]
and lines. Figs. 6 and 8 are upon "t .

ground, with ornament in maple, grey haur-

wood, and amboyna. Besides thgse :i:; 1
plete panels, which wi

|l Eﬂﬂ-b]?] E}IEI:I]BL I

] the effect of a fimishe -

;?véﬂiln ﬁgign. 0 and 10 some very ETYIEITHE *

ornaments, which make up neat 0 I:l i 1
panels by using them in tlﬁ I;r;]rﬁfiﬂ ;F resent
ing with fine lines. Figs. e ther for piulll

nimEla acroll borders, use e

or the flat member of & door arc
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Fig. 2.
Old * Key " Pattern. Fig. 2.— Another Buggestion for Floor Margin. Figs. 3, 4 - Treatmenta for Panelline
ia Initations of Inlajd Work. Figs. 3a, 4a. - Corners of Larger Panels in Figs. 3, 4, enlarged. Fig. 5. - Panel Treatments in Walnut and Ebony

ou Light Wood for Dining-Room. Fig. 7. Ditto for Drawing-Room. Figse. 6, 8.- F '
. ¥ . . , 8. Fancy Panels—Light Wood . 8, .- Cormer
for Panels Figu 11,12 8imple Borders in Imitation Inlaid Work. 4 $—LIght Woods on Dark. Figs. 9, 10 e

Fig. 1. Buggestion for Floor Margin In
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A zealous student with a little knowledge
of drawing will very soon augment this
little selection of ornaments. We are sur-
rounded at all times, in the streets of the
city and at the fireside, with different orna-
mental forms and expressions. A faculty
for adapting lineal forms to the special re-
quirements of our work i1s the essence of
that which i1s commonly termed designing ;
for the beauty and perfection of an ornament
18 not judged solely by its lines of grace or
intricacy, but rather by its fitness for the
position it occupies and exigencies of the
material we work 1. 1t is, therefore, indu-
bitably apparent that the man who executes
the inlay :-:l]muld make a better design than
the draughtsman who is ignorant of the
practical work and technique.

Methods of executing Grained Inlays may
now be explained. Since one general sys-
tem of working will apply to all my panel
illustrations, I will take Figs. 7 and 8 and
show how to grain them upon painted
grounds.

For both panels we “get up ” the surface
and “ground” them for maple imitation.
Our first sample being darker woods upon
maple background, we proceed to imitate
the latter wood —with t{
previously described—all over the panel.
As we are to enrich this panel by ornament,
we purposely keep the maple figure very
subdur:d and finish it entirely before we
varnish. The panel being now ready for
the other wnm]s, we have first to make a
careful drawing of the ornamental outline
and prick this through at very close inter-
vals. For small work a sheet of thin note-
paper answers admirably. Having now our
pounced drawing, we also make a little
muslin bag of cheap dry ultramarine, or any
similar finely ground pigment, for conveying
our design to the panel. Before this is re-
quired we take our distemper colours, van-
dyke brown, etc., and a little beer, and grain
over the corners of the panel or wherever
the walnut portions of the design come.
This can be roughly judged by the eye
alone, or if much walnut is wanted we grain
the whole panel. We have now to secure
those parts of the walnut we want for the
design and to remove the superfluity. This
end we attain by painting the design with a
vehicle of any nature which we can after-
wards remove by a solvent and brush, and
such as water will not effect. For this pur-
pose a little finest Brunswick black will
answer best with painted inlays. We,
therefore—the walnutbeing dry—now pounce
the design thereon, and then carefully paint
the walnut portions in with a sable pencil
and the black. The latter dries quickly,
and the superfluous walnut is then cleaned
off the maple with a soft sponge and warm
water. We have now the black, or ebony,
to execute. We take a little black pigment

—-lmnPhlacl{ will do, but far preferably
ivory black (see preceding paper, page 738)—
and this being ground to tllm finest quality is
rubbed upon the palette with a little bHeer
only. We now take a soft camel-hair brush
or the mottler, and brush over those parts of
the panel where black is required.” If the
distemper black is spread carefully a very
thin coating’ will cover. When this is
dry we again pounce in the design. If we
use fine drawing-paper and drawing-pins
we may easily fix the pounce correctly by
pinning into the first set of holes. We now
cover the black parts with the Brunswick
black, and when dry clean off the superfluity
of distemper colour with water. All again

being thoroughly dry we carefully damp
over the Brunswick with clean, pure oil of

iIstemper colour as’

turpentine, and after a little time we are
enabled to remove it all with a soft camel-hair
tool, leaving the walnut and ebony orna-
nmntl, sharp and clean, upon the maple
panel. |

With panel Fig. 8, upon walnut ground,
we adopt the same expedient. First we
make the grey hair-wood, pounce and black
it in, clean the panel, and then grain maple
all over or where wanted only, just as we
please, but keeping the figure very faint,
since walnut will cover most of it. We
Im,int in the maple parts with Brunswick as
sefore, and then, without cleaning off, since
amboyna is a stronger coloured variety,
grain our amboyna parts. This being bound
down where permanently required, we take
our beer colours and overgr-iners and grain
the panel walnut all over. When thoroughl
dry, we take the turpentine solvent and soa
off and remove the Brunswick black, leavin
the ornament in maple, hair-wood, ang
amboyna against the walnut background.
The panel i1s now ready for two coats of
copal varnish, the lightest and best quality
of which 1s desirable.

LE 2
THE TRIUNIAL OPTICAL LANTERN :
HOW TO MAKE 11,  °
BY CHARLES A. PARKER.

CrAMPING PLATES FOR Tor LANTERN — Fung-
TIONS OF CONDENSERS AND OBJECTIVES —
CoMPOUND PrANo - CoNvEX CONDENSER —
MEeNIScUS AND B1-CoNVEX CONDENSER—SELEC-
TION O0F CONDENSERS—BAYONET FITTING FOR
CONDENSER CELL — LANTERN OBJECTIVES—
LoNe Focus LENSES—FLASHERS —PREPARA-
TION OF OXYGEN GAS —RETORT—PURIFIER—
GAS-BAG—PREPARATION OF HYDROGEN (GAS
—(xA8 IN CYLINDERS—BLOoW-THROUGH JET—
MixeDp JET—JET TRAY—LIMES—DISSOLVER—
HANDLES—CURTAIN TO SCREEN LIGHT FROM
JETS — LIGHTING UP— SCREEN AND SCREEN
STAND,

It will now be requisite to affix a couple
of secrew clamping plates to the upper portion
of the woodwork on either side of the second
lantern, for the purpose of securing the third
lantern in position. These clamping plates
and screws can be obtained ready for use
from any manufacturing optician, or, if
preferred, the registering stops previously
mentioned will be found to form ecapital
substitutes. In this case, however, the plate
of the clamp will not require bending, but
should be screwed on to the upper portion
of the woodwork of the second lantern with
a small bush (similar to the one soldered on
the plate), screwed into the woodwork at the
bottom of the third lantern in a suitable
position to engage the milled screw of the
clamping plate, which is then screwed into
the bush, thus serving to secure the top
lantern in position. It will be found
sufficient to cut in half the nrdinarfr bush
supplied with the clamping screw, soldering
one-half on to the brass plate, and screwing
the remaining half into the woodwork of
the lantern body. The arrangement of the
clamping plate will be readily understood by
reference to Fig. 34 (page 708), which is a
section of the lantern body, showing the
plate screwed in position on the woodwork.

As the preceding papers have been entirely
occupied by the constructive details of the
lantern, it has been necessary to reserve all
mention of the condensers and the objectives
until this, the concluding paper of the pre-
sent series ; and as various matters of more

has nothing to do with the formation ofthe
Image upon the screen, its function beins
to concentrate, or condense, all the light
emitted by the jet upon the small frans.
parent slide, the front lens, |
1t 18 more properly called, serving to project
the picture so illuminated in a magnified
fornt upon a sheet or screen placed or its
reception. It will thus be seen that ity
the duty of the condenser to collect the rays
of light emitted hK the jet as much as pos-
sible, and project them forward in a paralll
form through the slide. Having become
acquainted with the function of the cop-
denser, it behoves us to consider the best
form suited to the requirements of the
lantern. As a single condenser would not
answer properly, by reason of the spherical
aberration arising from the necessarily short
focus required, it is usual to employ a com-
pound condenser, which is generally formed
of a couple of plano-convex lenses, mounted
close together in a metal cell, with the flat
sides out, as shown in_Fig 35, this arrange-
ment giving a lens of short focus and good
optical qualities. Although various other
combinations have been suggested from time
to time, it is yet doubtful whether there is
any distinet gain in their use, with the excep-
¥

tion of the condenser introduced by SirJohn
Herschel some years ago, in which a bi-
convex and a meniscus lens are mounted in
a cell together, similar to Fig. 36, with the
concave side of the latter placed next tothe
source of light. Condensers of this form
are undoubtedly the best for use with the
limelight, but unfortunately there are bu
few houses now supplying them. In fact,at
the present moment the writer can only call
to mind one firm—Messrs. J. Ottway & Son,
178, St. John Street Road, London, EC.
Generally speaking, the best form of con-
densers are timsa which, Ffrqm their ﬂhﬂﬁ T
focus, permit the transmission of a wide
angle of light, and distribute this over thé -
entire field of the dise, without one parbol
the screen being better lighted than anothet.
The size of '-

the condenser, of course, depen: S
in a great measure upon the dimensions ol tis e
slides to be exhjbited ; and as the standard
size for the latter is now universally fixe 0
at 31 inches square, 4-inch cumpuqudmﬁ: 5
densers will be found the most suital ) R
employ. It must be understood that dlt itk %
distinct disadvantage to use a con ﬂﬂﬂ =
larger than is absolutely necessmg, as m oty
of the licht is thereby wasted ; but, on £
other hand, it should not be too SHMH
otherwise the pictures will be insufficientiy
illuminated. In purchasing condensers,
is advisable to see that the lens cnmIHE
to the slides is entirely free from allhﬁ
such as air-bubbles or strie, as :J' e
apt to show unpleasantly on the scree R
negatives. ol I
smﬁa is advisable to have the mndig: $obs
loosely mounted in their cells, uﬂm&am ool
heat of the lantern may cﬂ.useh
crack, and, for the same reason, t ;E:i il
expansion of the ?a.sa should be avﬁuﬂ o
gently warming the condenser pre Ao
the lantern being fully l:ght&fh‘l;!m e
holes in the periphery of the ca'ch may bage
the escape up any moisture whi ST

# 0] _!." ..:II_:._'-I_. ;-- e
en to condense on the inner faced OSEEES

el g

Elﬁﬂziﬂ be found a good mr“ :'_
the collar of each stage-plate Wit & =4ty

slot, for the purpose of holdin th o
sers more securely. To do thi% B
shaped slot_in the upper eqgo ot & g5

- vacn sLiviyeit

or less importance still remain to be treated,
1t will be requisite to y with
the optical portion c

reader must unc

e TP o g
|' ¥ Il“ (]
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a and tapped for its rece;]:-tiun, in the cell of
of the condenser. If the latter is now pushed
#tanto the collar, with the screw-head passing
wthrough the longer arm of the L-shaped slot,
2 a shight turn to the right or the left will
18:3erve to secure it in position.
~ Although it is necessary to employ good
1gcondensers, it is of still greater importance
ato have first-class objectives, as the latter
sganay truly be said to be one of the most im-
of portant parts of the entire lantern, as the
wforilliancy of the pictures is, to a great ex-
rqitent, dependent upon the quality of the
jobjective. The best form of lens for lantern
use 1s, without doubt, the ordinary portrait
combination of the photographer, which
<consists of a double convex and a plano-
concave lens, ground in such a manner that
the convex side of one lens can be fitted and
«<emented into the concave side of the
other by means of Canada balsam, the front
«combination being a pair of similar lenses
8 mounted together, with a slight air space
between. A good lens of this form, while
being achromatic, will possess sufficient
depth of definition and flatness of field to
be capable of giving very brilliant pictures
y on the screen,
. An operator who is desirous of combinin
' dantern with photographic work will fin
ordinary half-plate photographic combina-
tions answer his Eurpose very well ; but, on
the other hand, the same person will do well
to bear in mind that a lens made specially
for lantern work is not always suitable for
photographic use, as the visual and chemieal
- focl are not coincident.

The better class of lantern ohjectives are
mow provided with several extra lenses of
varying foci, mounted in brass cells, all of
which fit into the same mount, and thus
enable the operator to speedily effect a
<hange of lenses, according to his require-
ments. Dy means of this arrangement, the
exhibitor, after having erected his lantern
in the most suitable position, can 1mmedi-
ately show a six-foot or eighteen-foot disc

the aid of these interchangeable objec-
tives, as they each have a different focus,
and thus enable the operator, by a suitable
selection, to obtain a ﬁrger or smaller di
as desired, without altering the position o
the luntern. It is also usual to fit the best
lautern objectives with sliding shutters, or
“‘ flashers,” as they are more generally called.
These flashers are formed of hinged brass
discs, which are permanent fixtures to the
{ront of the lens mount, and replace the old-
fashioned lens cap. By means of a rapid
turn the flasher may be made to revolve,
and instantaneously disclose the fresh pic-
ture, thus producing a very good effect with
some slides. Fig 37 represents a lantern
lens fitted with a flasher.

Briefly stated, the limelight is produced
by allowing a couple of streams of oxygen
and hydrogen gases (either separate or
combined) to impinge upon a' cylinder of
unslaked lime, which is thereby rendered
incandescent, and capable of emitting a
most powerful white light whilst in this
condition, the only requisites for the pro-
duction of the light being the two gases
and a cylinder of lime. The oxygen gas 1s
made by heating a mixture composed of
chlorate of potash and black oxide of man-
. ganese in a metal retort over an ordinary
fire, the ingredients being mixed together
in the proportion of two pounds of chlorate
to Lialf a pound of manganese. It may here
be stated that the above quantity should be
suflicicnt to produce about ten feet of gas,
which will keep a bluw-thwuﬁh jet alight
for about a couple of hours. The chlorate

of potash should always be of good quality,
and obtained from a firm of repute, in order
that it may be entirely free from all ignitable
foreign matter whatsoever. The oxygen re-
tort mnto which the mixture should now be
?ut 18 usually made of iron or copper, in the
orm of a cone, as shown in Fig. 38, having
a projecting pipe at the top or apex of the
cone, for the purpose of carrying off the gas
as generated, this pipe being connected by
means of a piece of flexible tubing with a
wash bottle (Woulff’s bottle), containing
watar.f Th%lg waahdbottl_taf is useﬁt for the llli;
of cooling and purifying the whic

f:):]?mn conveyed, by means of tuﬁ?ﬂ1 , from
the bottle to the gas-bag. The retort, when
charged with the mixture as above directed,
is located over a good fire, or, better still, a
Bunsen gas burner. When the gas is being

iven off pretty freely, it will be seen bub.

ling through the water in the wash bottle,
and after having first allowed it to run to
waste for a few minutes, the bottle should
be connected with the - by means of
another piece of flexible tubing. Before
making the connection between the purifier
and the bag, it will be necessary to flatten
out the latter in all directiunah in order to
expel any air 1t may contain. (Gas-bags are
made of mackintosh-cloth in the form of a
wedge of varying size, according to the
quantity of gas they are intended to hold,
and a small brass tap is fixed in the middle
of the apex of the wedge, to afford an inlet
and outlet for the gas. When two gas-bags
are used, one for each gas, it is usual to
paint a conspicuous O and H on the side of
them, for the purpose of distinguishing the

hydrogen from the oxygen. Asoxygen does

" not keep well in a bag, it will be found ad-

visable to make the gas a few hours previous
to the entertainment, carefully emptying the
afterwards.
though pure hydrogen is always pr:fer-
able to the coal-gas of the household supply
(carburetted hydrogen), yet the luntern ope-
rator is generally glad to put up with the
latter by the simple expedient of making a
connection between the jet and the nearest
bracket. Hydrogen gas can, howuver,
ﬁavery readil madauby the action of dilute
sulphuric a.citir upon scrap zinc. For this
purpose a large glass battle is furnished
with a good sound cork, to which is fitted a
lass safety funnel and a delivery tube. The
ttle is now half filled with dilute sulphuric
acid and water, in the proportion of six of
water to one of acid, which is poured down
the safety funnel on to a quantity of clean
scrap zine cuttings lying about an inch deep

" at the bottom of the bottle, the latter bein

afterwards connected with a purifier an
-bag, the same as before. The bags, when
ﬁ?&d in the above manner, will be ready
for immediate use, and as the needs
to be forced through the jet under great
ressure, the bag or bags should be placed
Eatween a single or double pressure board,
on the top of which one or two heavy iron
weights may be placed, for the purpose of
obtaining the required pressure.
In using a blow-through jet and the
ordinary coal-gas of the house supply, the
ressure on the gas main will generallyjbe
ound sufficient, and the gas may be drawn
direct from the nearest gas bracket by means
of a piece of flexible tubingattached to the jet;
but with the mixed jet it will be advisable
to fill a gas-bag from the main, and use it
under pressure between double pressure
boards, together with the’ nryﬁan g, one
set. of weights furnmhi::E the requisite
amount of ure for the two bags, as
above sta One hundredweight is the
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usual weight placed upon the bags, and = .3
although the pressure may be increased, - &
if necessary, while the jet is burning,itis ¢
inadvisable to take off any of the weights
without first turning off the jet tap, as it
might cause the flame to be drawn into the
bags, and thus lead to disastrous results. :
E)xygen gas is now obtainable commer- %
cially at a very cheap rate, compressed into
portable steel cylinders. These cylinders,
when filled with gas, can be kept for any
length of time, and used as required, no
weights, pressure boards, or bags being
needed. Although with careful use the
valve or tap of a cylinder may be gently
turned on and the gas used direct, this
course 1s not to be recommended, as the gas,
being under a considerable pressure, is apt
to come with a sudden rush and blow out
the jet. And then, again, when the bottle
has been partially emptied and the pressure
thereby reduced, it will be necessary to
frequently open the valve more and more,
otherwise the light of the jet will be found
to diminish ; hence the desirability of some
means of regulating the outtiow of the gas,
and thus ensuring an even pressure until
the cylinder is exhausted. This want 18
supplied by the use of an automatic regu-
lator, which takes the formm of a miniature
bellows enclosed in a metal box, and capable
of being screwed on to the delivery tube of
the cylinder. Upon the valve of the cylin-
der being opened, it causes the bellows to
fill with gas,and when filled, an archimedean
screw automatically closes the orifice of the
gas inlet tube ‘-I.ll]tif the bellows are emptied,
when the inlet is again opened and the same
action repeated. 'The regulator, in reality,
performs the part of a miniature gas-bag,
from which the jets of the lantern are sup-
plied direct. .
With regard to the selection of a suitable
jet, it will be advisable to describe two
different kinds, and leave it to the reader to
select the one most suitable to his require-
ments. The blow-through or .safet{’ Jjet
(which is so called on account of its being
easily managed by the inexperienced be-
inner) is the simplest form of jet that can
used for a triple lantern. In construc-
tion, this jet consists of a couple of metal
tubes, one for the oxygen and the other for
the hydrogen, placed parallel to each other,
with the mouth of 1:]?&ﬁl hydrogen tube in a-
vertical position, and the extremity of the -
oxygen tube bent over in such a manner
that the gas from the latter is driven through
the hydrogen flame on to the lime eylinder,
supported upon an adjustable pin belind.
The best make of jets are fitted with a lime R
*urner, which takes the form of an extended * "%
handle placed parallel with the gas delivery . 3
tubes, a cog-wheel arrangement near the = =
wouth of the jet furnishing the requisite . * ¥
motion for turning, raising, or lowering the 8
lime. .\ cheap reliable jet, which is known - &%
to opticians as the “ Optimus” blow-through  “%
jet, 18 shown in Fig. 39. | Pt
The general construction of the mixed *
jet is somewhat similar to the above, with 0
the exception of the burner, which is pro-
vided with a single delivery tube curved in
a suitable position to direct the gases full
upon the lime, The two gases are conveyed
by separate tubes until they arrive at a
small chamber at the base of the burner, . &
when thur become mixed, and are directed..' | ’a
upun the lime in this condition, the mixture = %
of the gases considcrably En‘hmming the
power of the light. Fig. 40 shows a very
useful form of this jet, which is intarchanﬁ:' N
able, enabling the operator to remove the =
single delivery tube of the burner and

b
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substitute the double tubes shown at A, thus | Fig. 42. First mark out the inner rectangle, | each one being pierced with a %o A
Ole

turning it into a safety jet. measuring 6 in. by 4 in., to form the floor of | enables it to be placed upo y W
- This jet will be found very useful for ex- | the tray, then draw lines parallel to the | of the jet. As moisture m!} dn the lime-pyip
hibitors who prefer to use the blow-through | length of this to form the two sides, dividing | limes, it is necessary to kﬂ.mp Spoils the
jet for ordinary purposes, and may occasion- | each of them into three £ in. and two } in. | tightly corked bottle, ®P them in a
ally desire the more powerful light of the Fnrtinns, as will be seen in the cut. The In use, it is requisite to oeeac:
mixed jet. vack of the tray, which is the full width of | the lime as it becomes pitte:f ﬂﬁlunau}, turn
Although it may be said that any form of | the floor, measures 1 in. in the middle, with | of the jet, and in order to do th-'-!’ the action
J;;.Et is quite safe if carefully used, yet the | & in. on either side; and the front end, | will be found a great boon to }iﬂ readily jt
low-through is undoubtedly the best for | which is also the width of the floor, is to be | fitted with a lime-turner. g il Bve the jot
the use of the amateur or beginner, as, be- | divided along the centre into two 3 in. por- | Figs. 39 and 40. The most rl L;lastmtﬁﬂ 1
sides its simplicity, it only requires the | tions. When cut to the required form, the | in the market appear to be theEubelE limes

use of one bag or cylinder of gas—namely, | metal must be sharply bent along all the | as this make seems to be uniform] celsior,”
the oxygen, as the hydrogen can be drawn | dotted lines by being carefully hammered The dissolving effect of the Irrlln i
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When quite ready to light up, a sufficient
' length of rubber tubing should be brought
t from the hydrogen bag or tho nearest gas
| bracket, and connected with the hydrogen
t tube of the dissolver, the latter being con-
t nected by shorter lengths of tubing with the
¢ respective jets. A lime may now be slipped
ron to the lime-pins, and the hydrogen side
» of all the jets highted up a little, with the
+ dissolver taps placed so that a small flame is
| burned in each lantern, in order to gradually
“ “warmup.” Another piece of tubing is now
* brought trom the oxygen bag or bottle, and
_ 18 attached to the oxygen tube of the dis-
- solver, care being taken to tie all the rubber
~ tubes on to the connections with string,
- The taps may now be gradually turned on
' to their full extent—the hydrogen first, and
- then the oxygen—and as soon as they are
- all burning properly it will be necessary to
- see that the bye-presses for the oxygen act
- all right when the dissolver is turned off.
When the jets are found to be working
~ satisfactorily it will be time to see and
‘adjust the light upon the screen, moving
the jets 1':115- and down and from side to side
until each disc is seen to be equally illu-
minated all over, the three discs being finally
made to register correctly on the screen by
means of the set-screws attached to the
stage-plates. The above description of the
working of the lantern is necessarily brief,
~and those who desire further information
should consult one of the many excellent
manuals on the management of the optical
lantern. A very useful little booklet, con-
taining a vast fund of information on lan-
tern matters, is published by Messrs. Perken,
Son and Rayment, of Hatton Garden, Lon-
don, at the low price of 6d.

For home use, where portability is not an
object, 1t will be found useful to have a
paper screen mounted on a roller, similar to
a map, a screen of this description present-
ing a much smoother and whiter surface
than it is possible to obtain by the use of
linen. When, however, it 1s requisite to
employ a screen which will pack into a very
small compass, it is better to have one made
of a material known to lanternists as
“union cloth.,” The screen can generally be
suspended from a cord stretched across the
room in which the exhibition takes place
by means of a couple of steel eyes or staples;
or, better still, it can be hung against the
wall from a picture rod. In either case,
however, a cord should be attached to each

» of the lower corners for the purpose of
steadying it. The majority of operators
prefer to have the screen mounted on an
iron or wooden stand by itself, which can
readily be carried about trom place to place,

~ and may be speedily erected or taken down
without disturbing any of the surroundings.

In conclusion, the writer may add that

- any reader wishing for further information
upon any matter relating to the lantern can
rely upon his assistance through the medium
of “Shop.”
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CLOCK CLEANING AND REPAIRING.

BY A PRACTICAL HAND.
A

MusicAL CLock—Crook SHOWING TIMES OF ALL
Nations—CHIMING CLOCK.

Musical Clock.—To make, say, a long case
eight-day clock, purchase the works of a
large musical-box whose case 1s destroyed ;
if 1t works a little out of order, repair 1t,
(for instructions, see Vol. II., page 23), and
then screw it to side of clock below move-
ment, clear of pendulum. Solder on to the

L o
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hour axle—say at 9,12, 3, and ¢ o’clock—
tour wires to just raise a small lever you
attach with serew to one of the clock plates,
and from it have a wire which will draw
away from the fan of musical-hox; it will
then play one tune through and change
every time if you leave the change part set,
At the next three hours period it will play
again, and so on till ten or twelve tunes
have been gone through, when you re-wind
the box or leave it silent, as you desire.
You can do the same with a small musical-
box and small clock.

 Clock Showing Times of all Nations.—A
timeplece showing times of all nations is
made thus: Fix in centre a dial of large
size, with room for, say, six or eight smaller
dials around. You now only require broken
movements, with dial wheels placed at equal
distances from centre stud, which have all
to turn on this barrel ; inside affix a large-
sized wheel with small teeth, so as to turn
the other six or eight dial wheels on the
front dial; make the smaller ones with
hands to fit, and set them according to the

tables thus: New York five hours behind
8 A

e

et b,
Fig, 1.—Count Wheel for Chiming Clock.

Greenwich time, shown by the centre large
one, etc. They will all turn correctly, and
at a glance show to the most ignorant the
times of the places chosen.

Chiming Clock.—I will now describe a
chiming clock I made, similar to those that
may be seen in London and some of our
great cities—it chimes on the two bells, and
strikes the hours on the large ordinary one,
This is a figure of Father Time striking the
large bell, and two sailor boys the smaller
ones. The quarters are more easily dis-
tinguished than those at Westminster or
Cambridge by their simplicity. Any reader

with a little mechanical skill can fit one up-

to an ordinary clock. Procure an old eight-
day American spring clock movement—there
are lots at the marine stores for 1s. or so ;
enerally the pallet and pendulum are gone,
%ut these are not required. Take the clock
to pieces, and if the striking part is com-
plete, you have only to alter 1t. Put the
two plates together, and about % in. from
the holes where the hammer works, drill
a hole through both plates for a second
hammer, and make one like it, but with a
longer arm, say 1} in. longer ; cut the lifting
art a shade longer, so that as the original
)ammer drops the other 1s lifting. Now
put the hammers in, and striking wheel and
stop wheel ; try with your finger if they
drop one after the other—if so, that 1s as 1t
should be. Now procure two bells or two

gongs—as you may prefer; try the tones |

heavy and light, then so place them and
screw to case that the last falling hammer
hits the heavy tone ; you can bend the wire
arms any way to hit the bells right. Now
take the minute wheel of your other clock,
with the small lever to lift striking part at
each hour; solder on or drill three similar
levers one-fourth the way round axle, but
behind the one that strikes the hour, at equal
distances from the one already on; the
reason of placing the three heﬁind being
that - they may not interfere with the
ordinary hour lever. They will lift at
quarter past, half past, and three-quarters
past the hour, but the unoccupied fourth
of axle having no lever will not chime: this
will be at the hour, and its own hour lever
will act. It is not necessary to chime then
and strike : you can make 1t do so, but it
will be more trouble to make the count wheel
act. Now take the count wheel of the
extra works for chiming, and solder pieces
on, and cut fresh notches as required. The
spaces A, B, C require nothing ; next cut out
D with ¢ the same width as A ; leave a part
uncut the same size as that betwixt A and B.
Now solder up the other open spaces half-
way round until you come to A, B, ¢ again,
then re§e&t what you have done in the first
half. Now mark out openings and stand-
Ing pieces A, B, ¢ until you come at 4, B, C
again, and you will find them fit, so the finish
will be just where you commenced. To be
more certain that you have cut them right.
place wheel in frame, and the counting lever

-and the striking wheel ; now, if you make it

strike as you go along the cutting, you have
not done wrong. After first chime A, B, C is
right, cut extra piece out at » so that it will
strike one; leave piece standing to strike
one again, and the other one to make two,
or the half-hour chime will be struck as the
lever falls into E ; repeat all round the inside
figures at which it used to strike. Now put
your bells on the board on which you have
fixed the works, and let it chime all round ;
thus it will do twenty-four quarters before
wheel goes once round. Now arrange a lever
wire inside the ordinary clock-case in which
you will fix the chiming, so that it will lift
your chiming stop lever as the going part
did when the works were perfect—l refer
to those you have altered ; it is somewhat
troublesome, but it is worth while, especially
at so trifling a cost. Full chimes are very
costly ; but the above is inexpensive, and
will suit an amateur well.

Cleaning Dials.—Some may have an old
clock or barometer with a shabby dial,
which may be re-silvered and lacquered
thus :—Unscrew the four ornaments at the
corners, then polish them with eme_r]y; (fine
quality), and next apply brass polish sold
in tin boxes; now clean it off, using dry
rotten-stone very fine and a clean wash-
leather ; next, without soiling surface, place
it upon a stove, so that you can scarcely
handle it for heat, then apply best quality
lacquer with good camel’s-hair brush ; lay it
on in straight strokes, as it dries very
quickly ; but you will soon get into the way.

Now clean the corner pieces by placing in
nitric acid of the strength of one part acid
and three water. Leave it in this bath two
hours, then wash it in clean water; scour
with stiff brush, sand, and water; now
rinse well in clear water. Next take pure
nitric acid, dip the corner pieces into this
and out again at once, wash again, and dry
in hot sawdust (fine) ; now lacquer as before,
heating first. The following 1s a recipe for

ure lacquer :—QOne gill of rectified spirits,
E&lf anounce of turmeric powder, one drachm

of arnotto, and one drachm of saffron; let
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these stand ten days in a warm place, shake
every day or so until all is finally dissolved,
then filter through muslin intoa clean bottle ;
in doing this the greatest care is required,
as the least dirt shows. Add now one and
a half ounces of seed lae, and again leave
the mixture ten days, shaking as before ;
let 1t settle now, and it is ready for use.

Re-silvering Dials.—To silver clock and
barometer dials, take nitrate of silver 25
grains, cream of tartar 30 grains, common
salt 1 0z. ; mix thoroughly. Now mix a part
of this powder with distilled water. av-
ing cleaned the dial well as before stated,
take a good-sized cork covered with lint,
and apply the mixture ; when well covered,
gently polish with clean lint, and protect
with a coat of crystal varnish. If you desire
to make the varnish, take pickled mastic
1 oz, rectified spirits 5 oz., animal charcoal
4} oz.; digest and filter, well shaking the
bottle.

*44
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OPENING OF THE '“WORK" EXHIBI-
TION.

-

THE following verbatim report of the pro-
ccedings at the opening of the “ Work?”
Exhibition on December 29, 1890, at 2 p.m.,
in the large Hall of the Polytechnic Insti-
tute, IRegent Street, London, W., by the
[it. Hon. Sir John Lubbock, Bart., M.P., is
given to meet the wishes of many readers
of WoRrk 1n town and country who were not
able to be present at the ceremony. Sir
John Lubbock was accompanied by Lady
Lubbock, and among those present on the
platform were Sir Lyon Playfair, M.P., Sir
Philip Magnus, Mr. Wemyss i{eid, Mr.
H. O. Arnold-Forster, Mr. Francis Young,
Editor of Work, Mr. R. Mitchell and Mr.
J. E. K. Studd, of the Polytechnic Institute,
ete., ete.

SIR JouN LuBock, in addressing the
assemblage, said : — Mr. Arnold-Forster,
Ladies and Gentlemen,~I think T may very
fairly congratulate you on the interesting
lixhibition which it is now my privilege to
open. We owe it mainly to the energy
and enterprise of Messrs. Cassell & Com-
pany, to whom we are indebted in so
many ways. I believe that the happy
thought rests with the Editor of WoRK,
and for the satisfactory condition to which
the Exhibition has been brought we are, of
course, indebted to Mr. Harland, who has
been good enough to act as secretary to the
Exhibition. You will see it is one of very
great variety. I have made a little list of
some few of the things which are to be seen
in the rooms. The exhibits amount to more
than a thousand, and of course I shall only
mention a few of them. In woodwork,
which constitutes a very large part of the
Exhibition, there are cabinets, screens,
brackets, frames, panels, candlesticks, tables
—in fact, furniture of all kinds. Then
in  metal-work -—— another very important
branch—there are arms, guns, swords, and
a great variety of tools—planes, saws, centre-
bits, lathes, photographic cameras, gal-
vanometers, induction coils, and steam
engines. In another branch, no less im-
portant, are designs for stained glass, tiles,
panels, fire-escapes, iron gates, dynamo
engines, automatic signals, and gas engines.
Again, there are to be seen specimens of
lithography, printing, bookbinding, wood
engraving, maps, a quantity of neediewnrk,
a great variety of articles of dress, terra-cotta
vases, flower stands, and pottery; a number
of exhibits of leather work; and a great
variety of miscellaneous ohjects, including

- The Work Ma_gaz:iiaﬁ "ﬁ.:«

bird cages, aviaries, boats, bats, telephones
jewellery, 1usical Instruments, besides ;;
number of domestic appliances for econo-
mising labour and minimising danger, as
for instance, by the provision of self-ex.
tinguishing and non - explosive paraffin
lamps. The exhibitors come from all parts
of the country, including several from my
old constituency of Maidstone. The com.-
petitors, I am glad to see, moreover, come
not from England only. but from Scot-
land and Ireland, and from our colonies,
even distant colonies like the Cape, and
also from foreign countries. The exhibitors
are men and women, old and young, some
being boys and girls as young as twelve and
fourteen years of age, and one (Jackson) is
an old man of eighty-nine, who exhibits a
ship and shows how to sail it. Rich and
poor are among the exhibitors. Mr. Twist,
an unskilled labourer at the Docks, ex-
hibits a beautiful Smyrna rug from his
own design ; and Mr. Collins, a moulder,
shows a pianoforte entirely of his own con-
struction. For the first time, I am informed,
in adjudging prizes, a distinction has been
made between the exhibits of persons who
are especially engaged in the production of
articles of which they send .specimens, of
masters and journeymen, and the exhibits
of the second class, for apprentices, and of
the third class, for amateurs; so that
amateurs will not have to compete with
those who make such work the business of
their lives. In this Exhibition amateurs
predominate, and even skilled workmen
exhibit in lines different from those in
which they are primarily engaged. Perhaps
this 1s the greatest collection of hobbies
that has ever been seen, not that I would
say anything against hobbies, which add
so much to the interest of life. While we
cannot hope to emulate the achievements of
some of the exhibitors, yet the objects made
by amateurs are such as anyone of us, with
time and application, might hope to pro-
duce. The large number of exhibits sent
by English workmen 1s a very satisfactory
feature of the Exhibition. No workmen in
the world are more anxious to improve
themselves than our English workmen. It
1s some satisfaction that most of the strikes
of the present day are not so much for
increased wages as for increased leisure in
which to effect self-improvement. I have
always been of opinion that our system of
education is too bookish, and that 1t
might be much improved by more atten-
tion and more time being devoted to
manual instruction, not only in our ele-
mentary schools, -but in the great public
colleges, and even in the universities. DBut
at the same time, I am not one of those who
are afraid of education upon that account ;
and I think that anyone who had the
impression that education had tended to
prevent people from using their l'mndsd
would have his fears considerably mitigate

by going carefully through the difterent
departments of this Exhibition. It 1s, no
doubt, a very great mistake to suppose that
clerical work is necessarily of a higher order
than hand work. We do not, indeed, apply
this test to painters or sculptors, and why,
therefore, should we apply it to other walks
of life? We all remember the story of
Northcote the painter when he was asked
how he mixed hig colours—* With brains,
sir, with braing.” And such work as we sce
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tools he is everything” But besides the
advantage to ‘the exhibitors themselves, we
hope and believe that such exhibitions as
this tend to develop and promote our con.
merce, and especially our manufactures,
Who can tell what discoveries are awaiting
us? One of our great statesmen said, the
other day, that we could not hope in the
next half century to see discoveries as
marvéllous and as far-reaching as those
made in the last fifty years. But I should
venture very humbly to differ entirely with
him in that respect. As we widen the
circle of knowledge, the chances and the
prospects of discoveries become greater and
greater. And, on the other hand, those who
have been trained to take advantage of their
opportunities are also far more numerous
than they were fifty years ago. I f'“'.
one, therefore, should be disposed to hope
that, so far from the next ffty years beilg
less fruitful of discoveries than the past .
century, the very opposite will be t eresf k.
And how very simple many of the mostiar-

reaching discoveries really are ! Just look,
for instance, at the inventions of Sir Henry
Bessemer. The saving to mankind i
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ature. But we continue to make progress.
hear that a Scoteh firm have taken the
‘olcano of Stromboli, which they have
rented for the purpose of using it as a natural
chemical laboratory, In this Joxhibition
there are many ingenious suggestions, and I
cannot doubt that many of them will prove
useful and fruitful in the future. It 1s
wonderful to think what our machines
already do. It has been calculated that the
machines of this country alone, of this island,
so small a part of the world, arc L"’L[Y'I.blE
of doing as much work as the whole human
race put together. In fact, Emerson has
very Justly said that, as far as he cnuld see,
““steam is really half an E nglishman.” It 1s
not so contradictory as nurfht at ill‘ht-
appear, to apply the word “ manufactures ”
to things made by machinery, because the
kand is, after all, the finest and most
delicate machine in the world. And even
in things which, so to speak, are made by
machinery, the hand, after all, has no small
part. To do anything well, hand, mind,
and machine must all work Imuuunmusly
together, and both in this respect, and in
the intelligence and character required, we
shall, 1 feel satisfied, come to appreciate

. more and more the dxrrmtv and usefulness
~ of manual labour.

| la o ALGBTE because I believe
this Exhibition is calculated to take us a
step onward, and in the right direction, that

- I have very glE‘"Lt plLﬂ*«‘-LllE in tf:ndumg, as

A think I may do in your name, our thanks

- to those whr.} have taken the most active
- part in its prepantmn and in now declaring
'~ this Exhibition duly opened.

— Ladies and
As a representative of the
privilege of
‘this Exhibition, I think you will
me in the vote which & mtend to
I have no hesitation in saying
agree with me in feahni

Mr., ArNOLD-FORSTER :

taken part in this Exhibition, or to those
who have shown their interest in its objects,
by the presence of the Chairman of the
London County Council and President of

the people whom we serve.
I look upon this occasion as
rather a special one, and as giving us—me
and those with me engaged 1n the actual
work — an opportunity — which we are
pleased and proud to possess—of meeting
face to face a very large number of those
whom we are able to pmvule with material

face with
Therefore,

for the informing of their minds. I hope I
may be permiited to ask a very well-known
and very distinguished friend, who is on

the platform, to say a w ord or two in
seconding the resolution which I now pro-
rose, of a cordial vote of thanks to Sir John

ubbock for the part he has taken here this
afternoon. I ask Sir Lyon Playfair to ad-
dress to the meeting a tew observations in
seconding the resolution.

SIR LyoN Prayrair, M.P. :—Ladies and
Gentlemen,—All those of you who have
read Messrs. Cassell’s interesting periodical,
Work, will agree that 1t was a very happy
idea to enable the encyclopedie contributors
to that publication to show what they can
do with their own hands. Itisa enudmal
embracing a marvellous number ntp subjects,
and giving a most-accurate and full descrip-
tion of the matters with which it deals, and
it is one to which I have often had occasion
to refer. My right hon. friend, Sir John
Lubbock, quoted an interesting passage from
Carlyle. (.]N{}w, Carlyle was a mental philo-
sopher, but he was not an industrial man,
or T do not think he would have used the
definition that the characteristic which
distinguished man from all other animals
lay in “his being a tool-using animal. The
fﬂ.ﬂt is that man is very f-‘.m-‘ru]arl}r deficient
in naturally born tools. If you look at the
lower animals you will see they are often
born into the world provided with the most
admirable tools for the work they have to
perform. The spider is the hest of all
weavers, and has admirable tools within
itself for performing that work. The beaver
is a capital engineer, and makes bridges, and
the tools which it possesses are admirably
calculated for the wurk it has to perform.

The great friends of )]; right hon. friend,
Id t

the ants, which bui eir cells and thm.r

the London Chamber of Commerce, is no n,gtnre-huuses and show such a wonderful

ordinary compliment; and, if that boon
could be increased, it has been increased
by the speech w hich Sir John Lubbock
has just made to us. Speaking on behalf
of Messrs. Cassell & Company, I may say
that we feel grateful for the compliment
which Sir John Lubbock has paid us. We
are, of course, like a: great many other
manufacturing institutions, a manufactory
éstablished for the purpose of stereotyping
and recording the thoughts of people wiser
than ourselves, and distributing them
throughout the world. But I can safely say
—speaking as one who has taken some part
in this buumess-—that this is a side to our
business which is not ecommon to other great |
manufactories, Compare it, for instance,
with the manufactories which turn out so

many thousands of bushels of tin tacks, or

ards of linen ahaat—
t it is replete with
n.nd 1t is

so many thousands of
ing, and you will find
ever-varying and intense interest ;

~of great value to all of us who u.ra engaged

in :: to fgﬁl thnnu ;E& men takl
part in the scien

cipal wbrh nf %Lt
that we ar

a lead
nmi mul;llg-

uracogniaa

u eans of
?ﬁpqu{m

: lr

h

- nur best to |
: wha hai f.oi lp tmia been the | work, comes to be such a aaﬁ
arigu-ig% adition gﬂ ﬂﬁaﬁw—‘iﬁ hat of .a.nmkl'nl as it ulmmatzlu bﬂqogt

f ]jram and intel E
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sagacity in the work that they are destined
to perform, have admirable tools to work
with, So have the bees, which have also
received the attention of my right hon.
friend. The bees are also capitally fitted with
tools for their purposes. The tailor bird can
sew ; the silkworm can spin ; the mole can
make tunnels, all with npprnprmte tools.
But only EDDSIdEI‘ what a position man is
in. Man is born into the world in such a
way that the other animals that work with
tools would, if associated with him, look
upon him 'with the greatest contempt.
Only think of a new-born baby! If you
got together an inquest of the other animals
upon that new-born baby, and they found
that it was not even protected with the

covering of the crust-shell, like the lobster,
or like other animals of earth and air, mﬁh; _

would damda at | wl
once that it was a miserable little thing, | ti
that it had no business in the world at l '

furs and feathers, they

and that it was not fitted for the stru
of life. But though he is as naked as
earthworm, he has an intellect f
all animals. How is it that an
possessing none of the tools nec

f-h-

by !I-"'H-ﬂ
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and propagation through the world. I
used to define man as a fire- -using animal,
for no savage has been found in so low a
state that he did not know how to make
and continue a fire. But I begin to doubt
—not very much to doubt— ﬁmther it is a
good definition now. The definition is that
man is distinct from all other animals by
being a fire-using animal. You never find
any other animals using fire. You may
find monkeys surmundmﬂ and warming
themselves at a fire made b:.r man, and one of
them, perhaps, running away mtlmburnmg
hmnd but you will never find it apply the
brand to dried leaves or to woods in order
to propagate the fire—unless we are to
believe the astonishing, and to me, in-
credible, statement of Emin la...sh& that he
found chlmpan:rees making Iunrr roces-
sions in the woods, and lighting their way
with torches. I have oreat respect for Emin
Pasha, and what he has done, but I want
\enhcatmu of that statement. Even if it
is true, it is the only instance where a lower
animal has used fire in any history which
we possess. It 1s the brain of the man
which enables him to use fire and to apply
it to industrial purposes. There is one
thing in which we have gone back very
much in industrial art, and that is—that the
great division of labour has prevented men
from getting an intelligzent and intellectual
knowledge of their work. Formerly, men -
were apprentices to the whole trade. The
ancient guilds, which abound so much in
London, used to exist in other parts of the
r:nuntm, and they were really universities
for giving technical education. In the old
charters of the guilds, the only word which
is used in defining them as an institution
was that they were founded as a unzversitas
—as a university. They were really a uni-
versity of technical education. The appren-
tice was taught his whole trade. He was,
by his cunnauuuu with guilds, made awm-
bitious with regard tohistrade: He wished
to become a gnnd workman, and pnder the
rules of the guild he required a technical
knowledge of t.he industry in which he was
to work. Even with that knowledge of his

' entire trade he was not made a fl‘.lll work-

man. Afterwards he had to become what
is & mere name now, but was then a reality
—a, journeyman. That is to say, he was
obliged to make journeys all over the king-
dnm and to work with his own hands in
different parts of the country, seeing the
different kinds of industry to be found
therein—when I was a student in Ger-
many, many years ago, I used to meet
these “journeymen” on the roads and
talked with them about their training—
and then, hmrmg finished his time as
a journeyman, he became a real work-
marn. ow all this is lost to us. The
division of a trade has become so great that
a man may be engaged in one department
of it his wiula life. Suppose he 1s in the
pm—makmg tmda : he does not know how
ake am&yhaengaged.hlsd

z in drawing out t the
' the pin, but he navag:
uL S0 in other lﬂdﬂ.ﬁr *'%‘F
--'i_ 3 € nph uire an inte
le ﬁ?;l; ﬁnﬁa:rgmdusmrmw
' 'h: :_ L .._. '"ﬁﬁah thﬂ mea '-F L

oL "."-".:'. 5 :
ll | elasses
3 I., of ,.:_! tll'
I' ...| '_}"' e




780

S#zor.

[\’i’nrk—l’rhrunr}* 14, 1891,

art of bricklaying and the use of ornamental
bricks. Why do they come here? They
come here because they want to improve
their intellectual position as workmen by
having an intelligent knowledge of the
industry in which they are engaged. That
adds to their dignity as men and to their
efficiency as workmen. They do not want
to be confined to a mere corner of their
industry. Industries are continually alter-
ing. Some day a method will be found
of doing by machinery the work 1in
which they are engaged, and if they do
not know the whole of the industry, and
are unable to adapt themselves to the
altered conditions, they will be thrown out
of employment ; but if they possess that
knowledge, they will be in a position to
adapt themselves to the new circumstances.
For instance, take the case mentioned by
Sir John Lubbock just now—that of Bes-
semer steel. By this process thousands and
thousands of men were thrown out of the

-old occupations of puddling iron, because

iron does not now require puddling to make
stee. If men know their particular in-
dustry in an intelligent way, they can a ply
themselves easily to new modifications Wﬁlﬂh
may be made. That leads me to what is
desirable in an exhibition of this kind, and
why I came here—not to speak, for I did
not know I was to speak when I came on
to this platform. Why I came here is—that
1 meant to recognise the fact that an exhi-
bition of this kind shows to us the just
pride of men who exhibit to us specimens of
their best work. It also leads to the public
recognition of that work, and encourages
workmen to entertain honest pride in their
handicraft, to understand that craft, and to
use the best efforts of their brain in im-
proving it. EverI\; man that produces a
good piece of work is a benefactor to the
community. If he shows pride in his work,
and improves it, or, by his invention, im-
proves 1its method of production, he is a
most important benefactor to the com-
munity. And, therefore, I think all exhi-
bitions of this kind should be encouraged,
and I am sure that you will feel grateful to
Messrs. Cassell & Co. for having gi
opportunity to the contributors to their
Journal of Work to show what they can do
by themselves, and in what manner the in-
dustries which they represent can best be
improved. There is one thing more in
which I am sure you will agree with me.
My right hon. friend, Sir John Lubbock,
18 Chairman of the County Council ; indeed,
he is chairman of so many things that it
would require a census to enumerate them.
He undertakes so many things, and does
them ali so well, that the compliment is all
the ﬁre_a.ter to you that he should have
found time in the midst of his many avoca-
tions to come and give us such an excellent
address this day, and to have declared open
this Exhibition, which I hope will be at-
tended by a great many visitors.

MR. ARNOLD-FORSTER :—The resolution is
that you accord a hearty vote of thanks to
Sir John Lubbock for the part he has taken
in these proceedings. Sir John Lubbock
has not only been present at this meeting,
but he spent an hour before this meeting
began in going carefully thl‘ﬂﬂﬁh the ex-

hibits. I ask you to give him a hearty vote
of thanks. d

The resolution was carried
and with acclamation.

SIR JOHN LUBBOoCK :—Mr, Arnold-Forster
Ladies and Gentlemen,—I am sure you will
all agree with me that although Sir Lyon
Playfair did not know he was going to

unanimously

given an |

' ¥

speak, he has given us a most interesting
address, and one for which we are very
grateful to him. He alluded to the very
interesting statement which has recently
appeared with reference to the chimpanzees
using fire. But I think he need not be
alarmed that his definition will be under-
mined in that respect. Emin Pasha
1s a good naturalist. He has been in
communication with naturalists both here
and 1n Germany, and if he had really
made such a very remarkable observa-
tion as that, I think we should have had
it from him direct, and not second-hand,
I cannot help thinking that the statement
must have nﬁ%nat.ed in a mistake, and I
hope Sir Lyon Playfair will not too hastily
abandon the definition which he had arrived
at. I am very much obliged to you indeed
for the kind manner in which you have re-
ceived me. Thisis not thefirstoccasion I have
had the honour of addressing you from this
platform. It is always a very great pleasure
to come to a hive of industry of this kind,
where work is to be seen in its highest
aspects. 1 will not detain you any longer.
No doubt you are all anxious to examine
the very interesting Exhibition, and I con-
clude, therefore, by again thanking you for
mally declaring the Exhibition now open.

The proceedings connected with the epen-
ing ceremony were then brought to a close,
and Sir John Lubbock, followed by a party
of visitors, went through the various de-
partments of the Exhibition.

SHOP:
A CORNER FOR THOSE WHO WANT TO TaArLxk IT.

" In conse of the
- consequence of W

RK,
requested to be brief and concise in
questions and replies.

In answering any of the ** Questions submitted to Corres-
f“dmu’" or in referring to anything that has appea
n ‘“ Shop,” writers are requested to refer % the number
and page of number of Work in which the subject under
consideration appeared, and to give the heading of the
paragraph to which reference is made, and the initials
and place of residence, or the nom-de-plume, of the
by whom the question has been asked or to whom a repl
has been already given. Answers cannot be given
questions which do not bear on subjects that Jairly
within the scope of the Magazine,

I.—LETTERS FROM CORRESPONDENTS.

Hand Saws.—A. R. (Scorrier) writes to AMA-
TEUR and_others :—* In reference to hand saws (see
page 701, Vol. I1.) the sketches are reduced, conse-
quently a greater number of teeth aregiven to the
inch. The number of J)oint: should be four to the
inchin the rip-saw, and from five to six in the cross-
cut saw for gen work.™ A

Formulse.—A. R. &?ean-n‘a-,‘; writes, in sequence to
BRASS (see 699, Vol I1.) =—* 1 hope I!I?I.qra given
g o L 599
mulas 0. 89, b
remarks iu—-mum once
who may not be, like m
metic, have said to me, *
80 ;' and more than one has said the same in refer-

anmturuurruplﬁnn ‘s of Pulleys.” 1
thought, therefore, if I co make the more
clear and simple, I was only giving a helping hand
to those who needed it. I agree with you we
don't all read WoRK through the same eyes;
if so, there would have been no for me to
write as I did.” jias

The “Ariston” Organette.— C. J. G.

(Brighton).—The ** Ariston” ette has a

| —

ments, according to the ise, 1
xm i.;a Eﬂﬂﬂtizin tgrdcfr Lo uivnjd laki i -
€8, Lhe top of a piece of stout brass wire j
ered to the indented spot, and the hruﬁe i::r;;ﬂh;:
pulled up. This is, however, only practicable in the
gﬁ; unnt f?:hgti?trj detl;et.:.t Where the d ' '
r B8 ment, and is in t
tubings or too far round the main bo ¥ Emﬁf
cessible from the bell, the instrument must be taken
to pieces at the joints, and even then special tooling
is rew to fit the bend. By means of a series gf
steel of graduated sizes, which are screwed on
to the point of a curved steel-tapered arm, the
bruises from tubes of various calibres can e re-
moved. The arm is fixed in a vice, and a ha
screwed on the top to fit the diameter of the tube
Which it is desired to level. This is then thrust over
the arm, and the bruise pressed up from the inside
on the steel ball. We should, however, recommend
our correspondent not to attempt the re iring of
brass wind instruments, unless he has had some
practical experience, as it is easy to ruin the musical
quality by altering the proportions of the smaller
tubes. If he will attempt it, let him try his 'prentice
hand upon some old worn-out instrument, or he Ay
purchase his experience dearly,—Q.

Old Violin.—T. L. (No Address).—Get the surface
quite even with fine sandpaper, and cover with a
spirit varnish strongly coloured with dragon's blood
or sandal wood. Should these be redder than you
fancy, add a little saffron ; this will modify the tint,
and make itslightly “ orange.” A varnish composed
of four garta of seed lac to one part of benzoin,
dissolved in methylated spirit, will answer vour

your very kind recelg,mn of me, and by for-

Egrpnse very well. Colour the spirit, and filter
fore adding the gum.—B.

IﬂnulﬂnF Varnish.—MANCHESTER.—Dragon's
blood is soluble in spirit, turpentine, and some
kinds of oil. If you get it in the pnwfl&r form or

ulverise it yourself, you will probably have no

ifficulty with it, but the idea of anyone living in a
city like Manchester wishing to prepare his own
varnish is rather peculiar. Varnish making is not
a kind of manufacturing that can be practised on a
small scale by amateurs with much suceess.—I). D.

Recipes for Polishing, Paste for Cleaning

IL.—QUESTIONS ANSWERED BY Enmﬁ.m STAFF, | fr

of 2 octaves—we believe from
can easily ascertain this hrcp
or tuning-fork, giving the C or
it. The paper tunes are punched
must be made with great accuracy
duration for crotchets, quav
also for the different time mar

to C, but C.

succeed in making them hand. In any case
would be far cheaper to bg them, as they can be
obtained for about fifteenpence each.—G. : :

methods for removing the bruises in

respondent, even if a skilled musician, could & |

Brass Instrument Bruises.—METAL W R.
—Musical instrument makers em oy %

Brass Plates, and Solid Ink for Stencils.—
N. W. (Leicester).—(1) Soft soap, 2 oz. ; rotien-stone,
4 oz. (2) Rotten-stone in paste, with sweet oil.
(3) Rotten-stone, 4 oz, ; oxalic acid (in fine powder),
1 oz. ; sweet oil, 1} oz. ; and turpentine, suflicient to
make a paste. The above are used to clean brass-
work, when neither varnished nor lacquered. The
first and last are best aﬁpli:d with a little water;
the second with a little turpentine or awut_nﬂ.
Marking or *‘*Packer's"” ink is the “ bottoms" or
settlings of the ink manufacturers. It is chiefly
used in a solid state by packers for marking bales,
boxes, ete.—N. M.

Polish.—H.'W. (Tottenham).—Pine does not look
well when finished with wax polish, which, g# o
way, is not generally adopted for any kind A
room furniture, though, beyond custom, there seems
no good reason why it should not be. as yon

8 t, you want to make a
ugfta, why not use

mah - or 1
of these ﬁﬁnﬁ, much i
walnut? Any 28 you are no doubt aware, theextrs
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SHOP.

Telephone.—A. W. (Wakefield). — Your letter
speaks of former favours and expresses very kindly
your thanks. I do not remember having given you
any assistance on this point before. But, all the
same, you are perfectly welcome to whatever
assistance I can give you now or at any future
occasion. I cannot make much of your letter, and
I um sorry to say that I can make less of your
sketch. I gather this much: you have a of
telephones complete with bells, batteries, ete. ; one
of these is fixed in your bedroom, and the other in
your workshop at a distance of 150 yards. These,
ancﬂrdinE to your letter, have been supplied by a
respectable firm of electrical engineers and answer
your Hurp-nsa a.dmirahllv. I presume they have
been fitted by the parties who ﬂuﬂplied them. Is
this right? If so, leave them as they were and do
not attempt to muke any addition to the connec-
tions, for you may be sctting up currents which

_-I-_-"
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Telephone Connections.

will run contrary to first directions, and thus inter-
fere with their proper working. Besides these, yon
have two bells, two pushes, and one battery. One

bell is also fixed in your bedroom beside the tele- |

phone, and the other at another ;Im.rt: of your works
200 yards distant. This is right, I think. Youhave
thus two complete electrical circuits running in
contrary directions. Well, just allow them to be
completely separate from each other, Take awa

all the connections from the telephone circuit whic

were not originally there, and make a new arrange-
ment for your two separate bells. I donot wonder
at you not being able to ring the distant bell when
you pressed the 1puill:n A in your sketch, neither
would you yourself if you just looked at it closely.
Your line runs direct from push A to push B; now,
a8 there is a break in every push (you surely do not
want pushes to alter their conditions 1o suit your

e — e s T . —— — —

requirements), it would be necessary for the cur- !

rent to jump from one spring of the push to the
other before it could get to the bell; but even

should such a thing happen, it would not reach the |
bell, for you have the carbon of the distant battery

connected to push B, so that the current coming
from that battery would meet that coming along
the line, and in that case something is bound to
happen, although the consequences would not be
quite so disastrous as when two locomotive engines
going at express speed meet on the one line. You
want me now to tell you how to connect up your
hells and use up the materials which you have.
You have two bells, two pushes, and one battery.
These can be easily connected together in different
methods, but I think the one shown before will suit
you best, being the most simple. De careful in
Joining your wires to follow the sketch, and in
making joints in your wire, scrape away carefully
the covering, and while soldering, use resin as a
flux : and when the joint is made, cover up with
gutta-percha tissue. Being a plumber, you will be
able to make a good joint. To ring your bells
yroperly, you will require not less than three No. 2

selancheé cells, and all your wires must be insu-
lated.—W. D,

Impressions.— H. M. (Leeds).—I am sorry that I
am unable to deseribe a method for taki out an
impression from the leather cover of your k., It
is one of the impossibilities one meets with now and
agnin. All that you can do is to cut the piece out,
and insert another picce to fit exactly. You mlﬁht
insert o different coloured piece with effect. ut
this will have to be done judiciously in your case,
as [ zta.a that the book under discussion is a Bible.

-(z. C.

Parchment Dllph.l'llFlII. —F. W. B. (Golecar).—
I'hese diaphragms are all more or less subject to
atmospheric changes, and it is difficult to remed
them. I think you should get a pair of new ones, an
try gold-beater's skin, or even bladderskin, for them ;
and be sure when putting them in that they are well
stretched and clamped closely. It is usual to have
a metal ring round the edge, to ensure the clamping
being perfect.—W, D,

Die Et.nmplnF.—U. L. (ITulme). — I cannot treat
this subject fully in **Shop.” Colour uta.erilng‘ is
done withone die and with several dies, according to
the style. The samples sent are very nice, and can
only be done by experts, The large sample is done
with three dies, I think: the one fitting over the
other. The small sample is done with one die. The
¢old is put on with the ordinary varnish used for
colour stamping. After it has become dry it is
aluimped again to burnish it.—G. C.

Book Boards.-H. N. (Broadmoor).—I under-
<tand that you have an idea of making moulded
boards for scrap albums, these b 8 to be a
certain wize, Now, If you know anything about
reliefs, scraps, or plctures of any kind, you must
kunow that l‘.m sizes of these are very varied; it is
rurely possible Lo get two the same size. Looking

at it from this point, I do not see what would be the
use of a portion of the page being sunk: there would
be no end of waste space in fitting the reliefs in the
E:ca'ea. When making scrap albums, we make the
k thicker than the rest of the book, so that when
'iitui.l;nﬂlla]? m lﬂa n:i[nﬁ and flat. 'l!fnur idea might
r pho 8. 0 not say that it will, seeing

that the sizes ntpt:ha cards are well known, and but
few of them. You say that you are desirous of
eliciting the approval of manufacturers. Why not
submit your idea toa l_}:la.l.d:avar-nin.]::lar-, or get the advico
of a patent agent? p boards could be blocked
in & much simpler method than the one you propose ;
and they are so done. But I do not think they are

used for scrap albums in the way you have laid o
as they would not do at all.—G. é.r aik o

Error in Telephone.—-W. R. (Glasgow'.—You
are quite right in re to the above. I did not
observe it until I your mote. It should have
been printed as you have it—that is, with the hook

ivoted at the end of the line wire, and free to move

tween the two connections of the receiver and
bell-push. However, as these connections are given
plainly, it really does not matter, for in actual prac-
tice anyone setting out a switch-board would be able

to #ni:}a the connections all right from the sketch.

Cress.—J. F. (Bogay).—You want a block like
that shown in the figure. It is of cust iron, made
from a pattern cut to precisely the sume outlines,
and the cottar-way holes A, A, are cored out by means
of pocket prints. The crank is turned round, and
hammered into thke semi-circular recess, whose

SIDE

s - A -

- i - - - T .

SECTION g- END VIEW
Cress Block and Parts.

dimensions you will see correspond with the sizes
ven in yvour sketch, and its ends are etuquad
own with straps and cottars shown at B. The
outside d.imanaigna of the block are of no im-
portance, so long as you have it strong enough to
stand the shocks of hammering.—J.

Bookbinding. — H. B. (Jarrow-on-Tyne). — At
both the hﬂﬁmﬁng and ending of your letter you
express the hope that I will not take offence at any-
thing you have written. I am exceedingly anxious
that your mind should be set at ease on point.
Hence my reason for giving it nce. Let me
then assure you that your letter, instead of giving
me offence, was the cause of m amusement to
me. I was so da]iﬁhud with it that I have read and
re-read it againan W:Eln.ln; and just by the way, allow
me to give you a kle in letter-writing. w
out that lovely violet shade of ink, and use common
black. I know that the black is very common and
much cheaper than the other, but then, in this
case the common is the best, inasmuch as the
violet is trying to the eyes. Now as to the contents
of your letter, You want me in the course of my
“ articals ” on bookbinding to write as a working-
man to working-men. I have always striven to do
go; in fact, I could not do otherwise, for I am n

king-man. As to the illustration which you
Eiﬁ'é, ;.ﬁ from my re I{l to P.B.on 44, n.lfnw
me to explain to you a little matter which you seem

be aware of : it is simply that WORK is not
::tntrﬁntanr magazine entirely. We have, therefore,
to write to practical workmen; and as the querist
referred to asked for the prices of the articles speci-
fied, I gave him the best answer I could, as I would
to you ou asked me to suggest a makeshift for a
certain thing. Euplpoalng you had asked me for
the price of a *“glue-pot’; it would have been
ungentlemanly to have given you the price of a
marmalad I think it is not necessary 10 say

anything tii'it?hrar I suppose the Editor will deal
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himself with the other part of your letter. If

have a dictionary, you might look up the mea
of the word ** artical.”—(i., C.

Telephone Connections.—J. I. (Mullingar).—
I cannct make out from your letter or diagrams
what is wrong wilh your telephones. The fault
may bein the receiver or transmitter. Faults may
occur in any part of the circuit, and sometimes,
although they may be very small, are a source of
much trouble. If you can mmmdga il? test your line
in the first place, and if you find no fault in it, look
to your instruments, testing cach one separately,
and thus you may be able to get at the fault and the
means of remedying it. At any rate, I cannot help

you unless you try and make your case a litile
plainer.—W. D,

‘““ Holdfast"” Egg-Cup.—NEMo (Manchester) has
unfortunately lost a hand —a misfortune the more to
be deplored, as from his letter and what he tells of
his work, it is evident that he would have kept two
hands busy to good purpose. He asks for some plan
on which he might make a cup which would hold
his egg still whilst he cats it.
simple and cleanly contriv-
ance on the principle of
the crayon-holder, as in the
annexed sketch? The egg
would be held firmly by a
ring made to slide up the
stem. The foot he would
make steady by casting it
in some heavy metal. The
bottom ends of the clips he
would insert in his mould
before casting it; and if he
could not make or get them
made readily, the middle
parts of two melal spoons
would serve. He might, of
course, stendy his egg by an
elastic ring inside a heavy
cup, but this would be lcss
cleanly. Or he might turn
a wooden cup, ] the foot |
with lead, saw a slice out of - -
the centre, and hdruw Illm . —
two parts together when « goldfast” -Cu
his egg was in, either with 5o t" Egg-Cup.
a ring as above, or with a )
gserew below the cup. These are given as alternative
suggestions. As regards naming his coins, he will
find Colonel Thorburn's * Guide to the Coins of
Great Britain and Ireland” (Upcott Gill, Strand,
W.C., 6s. 6d.) & most useful handbook in small s
and more especially so as it gives some idea
values.—M. M.

Piano Reeds.—W. H. C. (No -Address).—If you
intend to make a round fall to your piano, you
must make your cheeks 2 in. wider, for this reason :
that you fit your round fall in between the cheeks,
and make a mark round the top side of the fall on
the inside of the cheeks, then you cut round care-
fully with a bow-saw. 7The piece of wood you cut
off is used for a caul to press the reeds round t_ha
cheeks. Proceed in the following manner :—Get
your reeds out ¢z in. wider than your cheeks: as
they shrink a little, work the reed with your plane
to the pattern you require, and leave the outside

ight not he make a

ed uare, as you can work these after they areon.
Ycﬁfs will need to steam them for this purpose. Make
a narrow box the length of the reeds, fill one end

with a piece of wood, and bore a hole in the centre
large eul:nugh for the spout of your kettle to enter;
this is placed on the fire with water in, the reeds are

laced in the box, and a piece of sacking is stuffed

n the end to keep the steam in; let them remain
steaming until you find they will bend. Now,
before you glue the edge of your cheek, use a rusg
or coarse file on it, and take all the lumps off an
size with thin glue. Of course, you will need pres-
sure, handscrews or_ cramps g used.
When glued down, leave all night to dry, then
clean up with glass-paper.—T. E.

Cramp and Block.—D. M. G. (Old Cathcart).—
The ¢ombined cramp and block on page 3, Vol. 1L,
for both cutting and fixing mitres of picture-frames
is ingenious I.iI.I. fnhﬁt pgmg:;:l]ir ahuulﬂ rsfar
separate nces for the tw poses. D. M.G.
mllghl: 10 ;ggleurn all the back numbers of WORK, in
which he will find several excellent mitre cram
and blocks illustrated. He should also watch
“Shop " eolumns, for there are now in print several
answers that would go far to answer his question.—
it —C. W. (Kensington).—Xylo-

Imitation Ivory.—U. V. -—
nite, which mam?tu be the best imitation ‘.I‘:v;rvt:ﬂ!r‘;l;f
can be procured in thicknesses varying from
an inch tol in. in thickness. It works ver‘I smoot
and kindly with wood-carving tools, an it is also
adapted for inodelling by means of heat and pres-
sure : in fact, very many of the Xylonite Company's
productions—their salad-servers, for example—are
made that way: for that purpose properly made
and finished dies are, of course, nemrg‘
same material is used for fretwork too. The Xylo-
nite ivory is ke[:l; in four qualities: git‘-ainad
ivory ;” then two kinds of ungrained, called " ivory
white,” one quality being ‘I‘lllll.':h darker than t:ih.
other; the fourth is called snow-white. Mku“
the imitation ivory, many other colours are pt,
some of which are excellent imitations of
tortoiseshell, and lapis. The address is the
Xylonite Company, Limited, 3, Fore Street Avenue,
E.C. Will you please clearly define the thickneas,
size, and q’unlitr. that you require, when you
for prices 1—H. S.
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HL—-QUESTIONS SUBMITTED TO CORRESPONDENTS.

Eleectric Light.—J. S. H. (Dublin) wants to know
how to construet a small electric light to burn for
flve or ten minutes atatime by making contact with
an ordinary bull-puah or otherwise., Can any reader
give the desired instructions in ** Shop 2”

Wood-Slicing Machine, - W, H. (Belfast)
writes (—** Will any reader inform me where I can
procure a machine that will slice wood as thin and
clean as the wood used for bandbox making? I
want a machine that will slice blocks of wood about
12 in. by 7 in.”

Hardened Putty.—J. G. (Hull) asks for “The
best way to prevent putty from getting hard.”

Pig-Scalding Tub.—J. G. (Hull) writes:—*“I
should be glad to know the best method of making
a pig-scalding tub about 6 or 7 ft. long, also size of
wood required, and all other particulars. A sketch
would be very aceeptable.”

Packing-Cases.—\V. (. (London, N.) writes :—
" Will anyone tell me a more simple way of titting
up packing-cases than that given on p. 203, Vol. I1. 2"

Sand-Blast,—MIEUX QUE CA writes :—" Will
anyone impart a word or two of practieal informa-
tion on the construction of the sand-blast?”

Draught-Board.—J. W. M. (Drifficld) writes —
 Can any reader oblige me by letting me know the
cleanest, best, and quickest mode of making a
draught-board on plate-glass, size 15 in. by 15 in.
square ; and the best colours for the squares ? Board
to be 12 in. square inside, with 1} in. border round to
make 15 in. 1 should like to know the cost of it as
near as possible. The board to be put in about a 2
in. moulding-frame either plain or gold, with back
complete, or to have it to fix on four legs like a
table, but to be loose when not playing."

A Cold Room,--SEKsT0 writes :— *“ There are
several methods of operating a ‘ cold room’ whereby
erishable articles can be well preserved during
10l weather, and that for months at a stretch. 1
shall be glad to know who are the makers of the
best apparatus, and, perhaps, how it operates, [
may state that it is to be capable of keeping the
temperature, if necessary, considerably below the
freezing point.”

Haund-Power Circular Saw Bench.—S. P.
(Penarth) writes :—* I wish to ask assistance in the
construction of a hand-power circular saw bench
which I am wishful to make, one that will require
the least manual labour to drive it. Ishould require
1t to cut stutf up to 5 in. thick. Being a joiner by
trade, I would make wooden standards und] framing
(if advisable), also the best and chea est firms to
get the required wheels, plumber bloe 8, ete., with
probable cost (complete). Any suggestions or
skétches will be esteemed a favour.”

Castings,-J. 1. ((lasgow) writes :—*" Will any-
one tell me where I can get a set of castings for 24

In. or 3 in. lathe back-geared in Glasgow ; also the

price?”

Schooner R!gging.—'l‘. C. (Manchester) writes :
—"1 have a ‘*Model Schooner Yacht,”4 ft. long by
8 in, broad, and do not understand how to full rig
1. Would any reader kindly inform me?”

IV.—QUESTIONS ANSWERED BY CORRESPONDENTS.

Frosting Glass (Windows). —11. I3 (Brighton)
writes, in 11-.5113' to BETA (see page 734, Vol. 1L )
—" Thoroughly clean the glass inside and give
one coat of the following: With a soft brush,
leaving a nice smooth finish, make a clear solu.
tion of gum-arabie, then prepare a very strong
solution of Epsom salts in hot water, and apply to
the glass while warm as directed above, where it
will erystallise and form a very pretty pattern, and
18 very durable. Another, but very common and
somewhat unsightly, method is to dab the glass all
over witha pieceo soft glazier's putty and allow the
marks left to dry ; this sets very hard and is durable,
but the former plan is by far the best and easiest,
costing only about threepence for what is really a
pretly decoration.”

Setting a Razor,—J, H. (Leicester) writes, in
reply to J, C. (see page 554, Vol. II‘?. who asks for the
best. way of setting a razor :—* I do not know if my
way is the best, but I can always depend on getting
& good edge on my razors. Kirst of all, get a razor,
then o good stone (I believe there have been direc.
tions in this paper for choosing agood ston @), moisten
the stone with a few drn& of sweet oil, and place
it on a firm bench or tuble, then take hold of
the blade ﬂrmlﬁ'. To avoid cutting your fingers,
lightly rest the n;iars of the left hand on the b ade,
while the right holds the haft; lay the blade flat on
the stone, the side of the blade resting on the stone
with the edge just tmm%ng it, the edge of the blade
being from you. The ile applying some pres-
sure, work the blade along the stone in a straight
line from you, and draw E back without pressure
(Fig. 1). After a few passes, turn the blade and
reverse the action. Draw it to you with pressure
and push it back without (Fig. 2). Never make the

back of the blade go first, or you
thin useless edge w'.l'ﬂ.uh wllbi ﬂnuﬁﬁu@_ roduce a

two stones, all the better : one rou gl

and the other smooth to put a smoo éﬂmmgﬂg Fl?é
blade. Take care to move the blade backwards and
forwards in a straight line, not in a ar motion
(Figs. 3 and 4), and keep the blade always at the |
same angle, or you wil]l:' cross the line ? friction
and fail to produce a good edge. The effect of the

blade after every few passes, and apply very slight
pressure, or you will rub the edge’olf as fast as you
put it on: when properly set, you will be able to
cut o hair lhl'ﬂlli..."}ll when held in the fingers, or a
picce of tissue paper with a clean cut: if it drags
and tears the paper, you have not Fnt. a good edge ;
you have either crossed the lines of friction, not set.
it enough, or have applied too much pressure ana
turned the edge: to remedy the first and last of

Fig. 5.
Setting a Razor.

these three, yon must take off this edge and com-
mence agan. But we have not yet got through the
wood ; many who can set a razor cannot strop it.
Get a good strop, a piece of buff (soldier’s belt pre-
ferred), and if you have an heavy hand, try to strop the
back of the razor ; this will help you tostrop it with-
out turning the edge ; be very careful to apply vm?
slight pressure, and turn the razor on the strop with
the edge upwards: never allow the edge to turn
downward on the strop. If J, C. follows these
directions, 1 have little doubt that he will find no
ditficulty in setting his razors.”

V.—BRIEF ACKNOWLEDGMENTS.

Questions have hean received fromm the following eorrosapon-
dents, and answore only awnit spmee in Bior, u ponwhieh thero
I8 great pressore (=K, J, 8. (Des fford, E.); AMATRUR ; (LI, W, N,
(Forest tale); W. R, (Manchester): J, (4. ((largow); O, (O,
iﬂ'nrbyl; W. E. H. (Hebburn-on-| fr"m K. . (Londen, 8.E.):

o B (Plymouth) ; P. J. L. B, (Manehester); 8, 8, : ja. NEw
RRADER; J. M. (Newport); J. C. (Helfast); BEACOX: J. .
(Leeds); W.J. K (Cork); A. R, (Seorrieq) : B, T. W. (Leeds):
J. B, (Londom, N.); BrEAM EX0ISR: W. P. | Withington) ;
MATHEMATICS ; K. L. N, (Forest Gate); 1L J. B. (Homerton, E.);
. W. (Harnsbury, N3 A G, (Cardiff); J. Y. C. (Croydon :
Jo O, (Chatham) 3 J. M. (Parkatone) ; J. J. D. gn-auluin: -
TANNIA Co. (Unlehester) : H, T. (. ;: 0. B. W. | Walford H”IW:
TomMy JEK ; H, IL{H:;J;d'nﬂ Dividge) 3 J.T. (Huddergiield) ;T W,;
A. H. (Maidstone) ; J. M, (Halifax); Q. M. C. (Farest Fata); (. A,
Rawtenstall); G. 8, (Lonton, N): A, B.: J. W. {lekﬂ;]wm:;

MPROVRIR; [, M. 8, (Flasgow); O, F. N, (Cheltenlinm) 3 1t. M.
(Liverpool); H. B. (Hrighton) ; B, A, { West ﬁ'ﬂuﬁt#hmi: E.H. H.
(Chatham); J. L. (Afrdrie): QOKETANT ILEADER: It W. W,
(South Shields); J. E. (Chathami; T, W. (Bradford); W, 11T
[‘.E_audnn S.F) L G V. (Esclairmonde); J. T, (Leeds) ;: H, A. g

Sl . (London, S.E): DLOWPIPK: CAMERA ; CYPRINR
Nouwici; W. J. K. (Glakgow); W O, J.: TRrACLE PUSIH KR :
B W. urfdrf#mmneﬂ: OpLoxa: DRAN Fowest; T, B. D,
av‘!\:rﬂ'nmmn- y LB I, (New York, U.S.4.); OGRAPH ; AMATEUIL ;

B. (Highbury) ; DRARS: D, W, :Limrﬁmh; DANNEILMAN ;
. .hHuuTnl:lmlm:H. 8. Salford) ; B, G. (Walworth) ;
5 | furm%ﬂnuun 1L FAUT; A. 8. D. (London, S.K.):

crossing of the lines of friction is seen in Fig. 6 ¢ Y
Hhh-.ru_.hlv“ magnitied ; if properl get, it ‘be ng |
scen in Fig, 5. De very careful to keep tryi '{l

. J.
. B Iﬂou[ﬂwﬂr.l: v ol B (Amsterdam); W, B, D, (King's nn;
-rilﬁlﬂm B, A, L. (Walsall) ; J. H.LHH:Etm} : L.I.UHDT::EFH. I
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“NORIK " FEXHIBITI ON,
PRIZE DISTRIBUTION,

Tk Manufacture of the Medals and other arran
ments in connection with the Prize Distribution
now in a forward condition, and the Rditor hopes
to announce in an carly number the date und placo
at which the Distribution will take place,

— .

JURORS' AWARDS.

The Editor hopes to publish a full list of the
Jurors' Awards in No. 101,

Price 3d.: post free, 4d.,

“WORK " SPECIAL EXHIBITION NUMBER

Containing an Illustrated Desecriptive Ac-
count of the most remarkable Exhibits,

Among its contents are :—

Working Model of Steam Fire Fngine.

The Story of the “ Work " Exhibition.

Protected Exhibits under Certificate of Board of
Trade.

The Value of Art Training to the Prolessional
Workman. Dy (", R, Asiunge

Sir John Lubbock, Bart., M.P.: His Services to
Science and Labour.

Fifty Years of Recreation Work Ry the Rev, (,

U, KLLISON.
Our Exhibits and Exhibitors, | |
Work and the “Work"” Exhibition. By the
SECRETARY. |

My Ideas about Hobbies. By Orirkx.

Special Gift Books to Exhibitors.

The Story of the Prize Ceriificate and Medak
Competition.

Certificate Granted to Prize Winners.

“Work": Its Utility and Importance to all Work-
men, Professional and Amateur,

Statistics of the * Work " Exhibition.

The Polytechnic Institute,

¥

NoTIee,

Numerous applications having reached the pub-
lishers for the

“Work *” Exhibition Ofeial Catalogue,

they beg to say that n few copies can still be hal,
price 2d, each ; or post free, 2id.

CASSELL & COMPANY, Listren, Ludgate Hill, Landok

Jp—
-

- —

T —————

WORK
fa published at La Rella Souvage, Ludpale Ii;f;'f.I ,".'.Tl'ifﬁ"-;r':!
v o'clock every Wedneaday morning, and nhutaf_a.' het 1 r!';hn e
where thronghout the United hamgdom on Friday a
- Wante |
Bmnll prepaid Advertiseiments, such ne Hr'r?lrimlrlll‘ ‘mll Ons
and I.-L:.;'I’mngr-, Twenty Words m lerse, 000N r-I'- r”TIh r-“ Advers
'I‘!'qu' per Word extra if over Iu'vn_l:;. M'ni'n
tieemoente in Sale and Exchnuoge i.'.--_lnlnun
shilling per Line (averaging eight words),
’ nent Powitiona, or @ seriek of inser
EReTy by aull!'-:"lrll' arrangement,

. v OOMee lTourteen
By semonts ghould reach the
N Adv?l?ll;'n in wdvance of the dato of IS8

s __________,_ﬁ

SALE AND I'.‘.I'CH;!NGE. |
Twelve Full-Size Fretwork Dulg;:. p::l_ ¥
paol..“{ll N

s I—

chargel Uiw

slacti aranteed or
free, 7d. and 1s, 1d.  Satisfaction gua
lm'nl:;t'].——'l”ﬁvl.n:t':i Fretwork Manulactory, Black

Tools, Tools, Tools.-The cheapest house in the

i TH 15 L LI |Hl -_."-’_I
trade for English and American toolsis i 1:::; p'ri:.?ﬂ:'H“- [ { ;

W ; du 4

Road, London, K. Send stamp lorre L e

;lﬂﬂﬂ' ﬂLnntl of Second-hand Lathes, Dr l|l|'“ﬂ' f“&%ih ;
Gas and Steam Kngines, and miscellaneous lli'::* : e
100, Houndsditch, London, or .-mnjjﬂhnlntr;!ﬂ Wt
—BriTannia Co. Tool Factory, LColchesier, st s
Paper I.ail:rtarl, ’ﬁﬁ“ﬂi‘;.“ﬁrﬂﬂ“ﬂ: a.urnmn&.--‘ j
hould apply for sample t)— £
:;:I.I lilnckﬁ'im'n Road, [.nndun. S.E. free,~TA mrﬂ.:_‘
Forty Frotwork Deaigns, e vy
Frerworkerigs, Blackpool. ~Abo

Lattnrinunnd.ﬂmn-ﬂ’rjlthl!llﬂh:gh =
diagrams for marking out eight ngmnuﬂ'h e
F. CouLTHArp, Terrace Road, bourn Pattorns—

Fret, Carving, and BO;J:;J ?.l““ designs, 194} 409
100 of either, full-size, ll‘;'h;i

Il Stencils, 15.; 500 L

:.?::rl.ﬂmuu, Terrace Road, H:“;“::““L {odel Wor

Bolts and Nuts, Sore ' .+ abridg
Large new illustrated list, 9,800 varieties, -ﬁ“ e
list, 1d.—BuTLER.

Eleotrical T

L]

)y G Q. (Hudderssield) ;E Exiine; J, T. Manehester) :
. Glnagow); DrsrAin; . T. (Paisley : W, J. J. iSunderiand);
W T Lymington) ; A. P, G. (Londen, V) ; K. T, (Blackburn ),

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

Parts for Electric Bell Work, |
Hl:ms., Bentham Road, S.
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MELHUISH'S No. 735 PATENT

quamm Carvine AND Work Bench CABINET.

1tted with WARRANTED TOOLS, precisely the same as we g
to Practical Workmen. From £7 10s. e

Merele from  BRass Wood, Stained and Polished Walnut, and can
e perede to Harmonise with any Furnitwre,
AWARDED BRONZE

for MEDAL,
LXCELLENCE 1884

.

: = .
O T

AEND FOR OUR TLLY STRATED LISTS, POST FREE,

MELHUISH & SONS,

wil, w3, N7, Fetter Lane, LONDON.

- Invaluable as a
Wsuengthening and In-

vigorating Beverage.

- :JI*_
= J

Indispensable for Enriching Gravies,
preparing Soups, Entrées, &c.

Pure, P&l&table, & m

instantly prepared.
KEEP ANY LENGTH OF TIME.
SOLD EVERYWHERLE,

WILL

R e o
— S [ =

For Home Decoration!!

USE
Junan’s dd., 1a., and Ba,
por BDotlle.

(IREADY IMIX EID).
SOLE  MANUFACTURIRS,

DANIEL JUDSON & SON, LiMmITED,
SOUTIIWARK, LONDON, S.H.

RY IVIILNES,

MmiNvEiIcTHURER OF

HIGH-CLASS LATHES
SCREW-CUTTING & ORNAMENTAL TURNING

TREADLE MILLING MACHINES, HAND
PLANING MACIHINESB, &c.

Works, Bromn KRoyd, Bradford.

FATABLIEHED 1888,

. JESINT

Ingleby

AUCCTHRACY AND Y T RUNNING GUARASTLL Iy

PIGTURE

Fowwrm Foowrven,  Fobaoged aml Revised.,

THE FRAME MAKER'S INSTRUCTION BOOK.

v A eagrames, Pesegne, and Palterns,

Fostrnctions in Joowing, Fittinge, Mot Cuatting, &«

Alser Prices o Mondddings, amd every requisite for thes
. Towde, ot Free, 8 Btamps,

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

Moulding ﬁnp!.. 41. 42, 43, Russoll BL., Covent Garden, London.

ESTARE IS e JHG],

BIRKEBUK BAINI,

€
NE

a":}— E Aouthampton Bulldings, Channary Lane, London.
F THREE per CENT. INTEREST allowed on DE-
v POSYTS, repaynble on demionl,

TWIO) per CENT, INTEEESE onm CURRENY
ACCOUNTS rabeulared on the oo monthly balances,
when not deawn below /£,

STOCKES, SHARES, and ANNUITIES Purchased
il Sald,

OW T PHRCHASE A HOUSE FOR TWO
CAMSEAS PER MaN I or A PLGT OF LAND FOR
FAVE SHELLINGS PEE MONLIL with oedlate pos-

wegslom  Ajpeply nt the Cfhe ol the MR nsCk FRAEKWOLID LAND
SO IE Y, ns alvve,

The MIRKKBECK AL MAMNACE, with full particulars, post [fees

v npsplie atian. FIRANCTIY BAVENST ROFT, Manager

| PIANO LEARNT IN A WEEK.

the Flang by

rs of upwards o
OLUMES, published Ly Messrs,

~IMITED, Lxd, ate M7,

COMPANY, ranging in price from

'THREEPENCE TO FIFTY GUINEAS,

¢ s0f On request post Iree to any

- & CoMPAXY

-

- Wiy speeniil yeurs in lEarnin
h g, “ Mo b e EITCIIES  MUSICAL=
_E o =l d CHaRIy I AL enaldes anyone #n-
= :'-ﬂ -] h Fhres ¢ gt onef il NI O L wainp i'l'llllll--"llli-
H ﬁ 5’! i ponls b thetesandds o sonprs tin all krysl, anih
E < oy § gy tlorms of pieces, waliees, o, by car e
— £L - 4 f gl Wik Pric e, with ek oo Songs anik
d h LJ' = i :‘, faall poastmnns Vieonis o apnpjelete,  ponist frew, 18, Bal,

- w. RITOHIE & CO.,

w2, MAPLI B, ANpeil RY, [LONDON, B.E,
{ Viewse state Nawe of thiv Fouwrnal )

Cassell’s Classified Cata!
particuia

I'RETWORK FOR AMATEURS OF BOTH SENIS AND ALL AGES.

koiipan Lienign, S0 104,

J.

1,400 2s. 64. Books of

at ful, cach, ‘1These Books,

will rec eive a 2% 6dd. Book,

Oompleta Fretwork Ou
irtworky Mm Archimedian Dr
wogd gt dree, 6 b vl qualiny ussor e

SIATESIII-FVERY PAIR
Y Agme O pattera, all steel, g per pair, No. 7A
wille (drags e cangoiede, I8

|
NEW UATA fﬂr'ﬁ'r

g with Lirass

fom) Fraoket B o Machines

Friva L,

|u-.| e

J. ., SIHININER & CO.,

THE MOST PROFITABLE AND FASCINATING OF ALL HOME PASTIMES.

_ 0. having Diasolved Parinerah bpry mra aoffe o001
}I‘;HBTI&'IEI{{\]EHRlﬁIGIUD,UEG ft. of Solid and Three-Ply FRE'I' W Ot
an immense quantity of TOOLS, OUTFITS, &ec., as a special ltr{llll'f-lur!n fis Klov 3 % 08 Bovbops &

4,000 18, Books of Frotwork Patterns, each contaimng Iwelo oo
retail at less than 2d,, and many at 3, and 1. each ; also o
rotwork Patterns, containing Twenty e,

£375 in Value, will be GIVEN AWAY.

Amateur customers ordering ss. worth of designs from Catalogue will be presents 1

An Allowanoe of 10 per Cent. in gonds will he made on all mixed arders T Wesnl, <inall 1
teo 1es,, and 16 per Cemt, on orders amounting to sos, and upwards.

N.B.—A SPLENDID OPPORTUNITY

g, comprising 12 inch Steel Frame, Foty e Saws, Awl, Fabeg 1 ooar B

daned Fretwoeul, 15, g6l § jeat Tree, o e

ARRAN TED.—Siees, ghin. s aain,
“ Caledonia™ |-.:|tII:ﬂr.llnlfﬂrljunhug,mu- o pvw Lstenings the whide skate, the Licst jariie jple 05, pemt puuir,

A prstuge, r,:l, er palr,  These are not rubilash | we sarcant #yery pair, .
b dgnn, Wenl, ‘Towsds, ete_, with teee Mastratioons and foll gnsteos Vions frae | peet s

A Npeciien G, Fretwork Desiga .i-ﬂ'l." GRATIA with =a< h Catayne ;
N B —All orders aaad e acoangsanied Loy reanittan e,

Manufacturers of Fretwork Materials,

EASILY LEARNT.

a Fn en Ntoe o lading Eﬁﬂ,ﬂ“[]‘ FHETWDRK
-f-."f-"::'m;.; 1.0 llf.; ('lruan of FRETSAWS, besides

top oreler ol a0 e,
gt s b hl'.Hl“.lhI"‘f b i "L’-ﬂll'l";'l" niane Of 'Il'hl,i:_'h would be 'IDI'd-

s vain,, of new desgni, many hfh which would retail

L

carhy ome of the aliowe s Books, Those ""'I"i"': ros, worth

b yw Blade s, nrl Designs, amounting

[ lees weedwe lron dowes nwaol ogypiv to §reaille Mauchines,

PO BREGINNEIUS,

it PPhavied Wil vl 18, "l'"l"ﬂ"ﬂh s

Nurw.

by soally wi

nille sl 1 hires Tis, will 10 BENT GRATIE »th co b e : It feees foar o tel Ohatt s o Card, 1s. &l anck
por 00, alitben, ahinicon. i § oot Bpees, g
Ne. o, Hagedialeed (TR per pour,  New o, Plihed Beech as ful, per pale. et 8

Moo, 4, Metal frune,

priee gl

atthugr, Pl hiovge, andd Varvishing.
* o E; i bsar,

1 ¥ ' 1
alser & st oo Diwssiygns, Cortns, Dond Clcate, eteat Careatly Rooduced Prices

ALy

LEAST DEREHAM, NORIOLK,

W Depariment,

Nindly mention thiz paper when vrifering,
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CARVING AND FRET SAWING ror PLEASURE o PROFIT

Highest Award Gold Medal jor Fretwork and Carving Tools and Designs

The enormons sitle and general satisfaction which our goads have given to Fret
workers, el 1IN all parts of the world enabiles us tor the present sedson 0 OFFER COODS AT PRICES WHICH
DEFY COMPETITION.  Our ~tocks of Patterns, Xe., probably being much the largest in this country, we are
able to suit all tastes, and to send by return of post, '

¢ FRETWORKERS BEGINNERS OUTFITS, at 13,26, 3/6, & 56 each, post sree,

5 Parcels of Assorted Fretwork, 10 feet | . 48, free
12 Finely Lithographed full-sized Patterns ... . Is.
Sets of 12 Carving Tools... . X108

~84 ADVERTISEMENTS.

. i
> |
37
'y
g *

None should buy elsewhere before seeing our New Catalo isites, with i 1
_ | oo gue ot all Requisites, with instructions
Acknowledged the Most Complete and Cheapest List of Fret Goonls published. 1Fra:u: for 6 Stamps.

Catalogue of Tools jor Picture Framing, Brass, and Leather Work, FREE.
Just Prstisuep—THE “ FORTH BRIDGE BRACKET.”

HARGER BROS., Settle, Yorks.

'C.BRANDAUER & C°5S ; PROFITABLE HOME WORK.

CiRshis PENS [iswie s

L %,
e

Machine, any person, without previous instruction or prac-
tice, can make a Picture Frame. This Machine is now largely
used in the Trade, nearly 6,000 having been sold. Write i

can S EITHER SCRATCH NOR SPURT. [
OR FOR 7.STAMPS BlRMINGHA‘M .

London Warehouse: 124, NEWGATE STREET.

for lllustrated Cirenlar to the 5.0 Makers—

BOOTH BROTHERS, ¢

TOOIL MAKERS, DUBLIN.
Prevents and relieves INDI-

GESTION, FLATULENCE, DYS-

PEPSIA, HEADACHE, and al

other Stomachic  Irregularitics,

PURIFIES the BODY, imparting

NEW LIFE and VIGOUR. ['os .

sesses marvellous  recuperative

properties, Is invaluable in re. LIEUT..COL. HUAGH BAMBER, 4. fasLey S <. MarGATE, cays:—"'[| have now used
lleving and stimulating the over- | the EJ?LT REG:’LLI v twa years | B muach pleasure o stating that [ have found it the most
worked brain and resuscitating | ARreeable tn taste or al Salines, and 4 certain Cure for bilious heaiache and furred tongue, from what-

exhausted vitality. SVER Caln Arang
s B of AL = TS W Riire " vt + MANAGER. SALT REGAL WORKS, LIVERPOOL

A WONDERFUL MEDICINE.

BEECHAM'S PILLS.

i ; A RE universally admitted to be worth a Guinea a Box for ' P”
8336/}0”7 S P}//S :‘-i . El;:];.'u'u:'-1.::1~!_‘f;-'lz-‘:". :1.-‘.F[l-.m:-rtfr-r-:.;:auc;? !.uh"..lr':n'fi ind .[l‘-'l‘::; |::.1 the Stomack, 8536/70”’ S ’ 5

! . Mok Plaiudacie, Glddiness, iness . s»welling atter Meal 22INESS § - "
Beecham's Pills snes oo G iiing " e Toss i s snoriness o e Ropcham's Pills

L‘d--tn'::nv:é&. Seurvy and Blotches on the Skin. Distur: o >eep, Frightful Dreams,
B ’ . and all Nervous and Trembling Sensations, & The first dose will give relief in d '//
eec am S 1 S twenty minutes. Every sufferer is earnestly invited to try one Box of these Pills, nggham S ’ 5

and they wili be acknowledged to be

Beecham’'s Pills _ WORTH A GUINEA A BOX. Beecham's Pills
’ . or Females of all ages these Pills are invaluable, as a few doses of them carry y 1
BeeCﬁam S PI//S off all humours, and bring about ail that is r«:iLiuln'r«rJ.I No :L-ml.ai::1 :'.huulj be without Bgec/?am S PI/{S

them, There i3 no nmedicine to be found equil to Beecham's Pills tor removing any p
’ . obstruction or irregulanty of the system. It tiken according to the directuons given ’ {/5
gec am S ]/ S with each box, they will soon restore females of all ages to sound and robust health. ng(:/zam 5 l

This has been proved by thousands who have tricd them, «nd found the benefits

4 . which are ensured by tl e, ’ P -//
8886/’0’” S P!//S For a u'enl: "-u‘:mﬁlr l11:;:-‘1.#».-«:1 Digestion, and all Disorders of the Liver, they 86’6’6/70”7 5 ! S

' . act like magic, and a few doses will be found to work wonders on the most im- p .
Beecﬁam S P // portant organs in the human machine, They strengthen the whole muscular system, /7 m S P!//S
1 5 restore the long-lcst complexion, bring back the keen edge of appetite, and arouse eec a |

y . into action with the rosebud of health the whole physical energy of the human y -/
Beecham S P,//S frame. [hese are FACTS testified continually by members of all classes of society, ngﬁlmm 5 PI 5 |

and one of the lest guarantees to the Nervous and Debilitated 15, BEECHAM™S

' " PULLS Aaze 2ae cargjest Sale of any Patent Medvoine in the |1, rid, ’ Y
Beecham’s' Pills Beecham'’s Magic Cough Pills. Beecham S P{/{;S
8380/70’” S P,//S As a Remedy for Coughs in general, Asthma, Bronchial Affections, Hoarseness, ngCﬁam S P{ S

Shortness of Breath, Tightness and Oppression of the Chest, \Wheezing, &c., these

ngCﬁam' P .// Pills _5L_1nd u:}nx'a]led. They are the best ever offered to the public, and will ! P l[;

5 [ S speedily remove that sense of oppression and dificulty of breathing which nightly ngc am ,

; . deprive the patient of rest. _ Let any person give BEECHAM'S COUGH PILLSa '

BeBCﬁam S P}//S LIS S iy Siees Cuug_h will in a short time be removed. ham
Prepared only, and sold Wholesale and Retail, by the Proprietor, THOMAS eec

s BEECHAM, St1. HELENS, LANCASHIRE, in Boxes, 1s. 14 25 h. ’ l'// -
BeeCﬁam 'S PI//S ﬂi:;iﬁfﬂiﬂg‘?:%iﬁs‘;idﬂiuh:m !»Ieldqic:n:ﬁlj}eijfr?:‘v:;iihcmgd. ;?E.-FHH ng(,'/}ﬂm S P I 4

PRINTED AND PUBLISMED BY CASSELL & COMPANY, LIMITED, Ly BELLE Sauvaee, Loxpon, EG

BRIGHTENS and CLEARS
the COMPLEXION, and is highly
recomm-nded by the MEDICAL
Profession. Corrects all ERRORS
OF DIET, esting or drinking,
Is a most pleasant effervescing
morning drink, STIMULATING
the APPETITE, and giving tome
to the entire System.
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