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SOME MOVYABLE GARDEN I'URNI- appearance, and reasonable lichtness, Tt is
TURE mmportant, in such a piece of furniture as
* this, that there should he nothing that will
BY ARTHUR YORKE. hold water. A “eridiron” arrangement of
o the seat—one, that is, of sticks only—is
i }[ﬂv‘mﬁﬂ (*ARDEN {LIE*,{‘;::ETRF['TELR[‘E{E:Cﬁxf}{ much to be preferred to one of continuous
T INALSSLALI—A. JWSTIC AT i board ; and this point has been kept 1in
AND TRARSKRYING GARDEN I‘U"M:l““}" view in the present example.  Much of the
I I~ these days, when garden parties have so back and ends will he seen to be formed of

A g : y e Bk .

much usurped the place of ghe more sub- crooked stuff. It is likely that in the

! advocate rustic work in general, I am

stantial (and costly) hospitalities of our
tathers, movable garden seats and garden
tables have hecome matters of some import-
ance. In nothing else can they be made in
such good taste and keeping as in rustic
work, and those who have a turn for gar-
den carpentry will naturally wish to try

their skill on them. Now, strongly as I

material at the disposal of the worker, he
may be unable to find picces which will
very exactly tally with the curves given,
for the growth of branches is highly
eccentric.  He must, therefore, rather Jook
upon the drawing as snegestive than as a
plan to he closely followed. His best
chance of keeping near to it will, of course,
lie In having a good quantity of stuff from
which to seleet. The three pieces which
support the rods forming the actual seat
are, for the sake of comfort, of the form
shown in Fig. 2. Such curves are [requent,

obliged to own that, as regards movable
seats, that style of work has not always
been very successfully employed. Rustic
chairs are too often neither sightly, com-

Fig. #—Foot of Table on enlarged P [y e
scale. fr—gii = i

Fig. 5.—Top of Table in Rustic
Mosaic Work.

tortable, nor light for
- Yemoval.  In fixed
seats, either for the Fig. 2.—A Support of the
summer-honse or for | Seat.
, the open air, we can
do well in rustic worlk,
but rarely in those
which are not fixed.
Larch, our best ma-
tertal, will not lend it-
self kindly to chair-
making, and in erooked
stuff it isahard matter
to get either an ar-
tistic design or a com-
tortable seat.

Still, since in a set
of papers like the
In'esent_ the reader
'as a right to expect
something of the kind,
. have in Fig

+ =lven a design for a
. Movable seat in which -

e used 1s much a
A attempt has been

(uestion of taste ; but,

and even in a small
quantity of ecrooked
stuff, 1t will not be
hard to find three
picces of  suitable
growth ; and of course
their upper sides can
be so trimmed as to
malke them correspond
with tolerable acecu-
racy.

Fig. 1 is not drawn
to scale, but the di-
mensions of the chair
arc about 4 ft. long,
3 tt. high to top of
back, and the actual
seat 16 in. high, and
the same in breadth.

Whether rough wood
with its bark on or
rucled wood should

Ramad . s = In any case, our fa-
£ ilade to unite comiort, Fig. 1.—A Rustic Chair for Garden Use. vourite larch will not
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be suitable for any part of the work. If
white peeled wood is preferred—and this
will make the lightest chair—it will be
well to use withy for the straighter parts
of the frame; also for the seat, which
should be of withy rods 1 in. or so 1n
thickness, or, if they are used split, some-
what thicker. The crooked parts would
then be of peeled oak bangles. Should, how-
ever, wood with its natural bark be chosen,
nothing will be better for the straighter
parts than small elm saplings, except for the
m where springy hazel rods should be

. Elm or apple-tree branches will 1n
this case serve for the crooked work.

The carpentry, as shown by the illustra-
tion, is of the most simple kind. There are
no mortises, all the pieces being merely
nailed together. _

To produce satisfactory garden tables 1s a
much more easy matter. In Fig. 3, we have
a movable rustic table of a size to be
readily lifted from place to place, though so
far solid in its lower part as not to be easily
upset, which is a point of importance. The
perspective view of this in Fig. 3 1s not
drawn to any exact scale, but 1t will be
found close upon % in. to the foot. The
dimensions are :—Height, 2 ft. 2 in. ; length
of top, 2 ft. 2 in. ; breadth of top, 1 ft. 1 in.

Thepillar, which forms rather an important
feature in this table, cannot be made of
anything more suitable or better looking
than a piece of elm sapling. 1 mentioned
this wood above as good for some parts of
our rustic chair. In some districts where
elms abound, such wood 1is easily to be got,
the young elms springing up so thickly in
the hedgerows that the majority have to be
thinned out to allow the others to grow into
timber. These young elms have commonly
a very ornamental bark—the younz wych
elm in particular is frequently almost as
Ii‘icturesque in appearance as virgin cork.

he piece required will be 1 ft. 11 in. long,
and should be about 3} in. in thickness.

The foot, which appears in plan (from
above) in Fig. 4, is made of four pieces of
rough, crooked stuff, the two larger ones not
quite so thick as the pillar, but still suffi-
ciently heavy to give the table a solid
foundation. These larger pieces are 21 in.
long, and the shorter ones about 10 in.
Probably, no difficulty will be found in
meeting with pieces of the curve shown ;
the curved side, it will be seen, is placed
downwards and outwards, so as to ensure
as firm a standing to the table as can be
attained. In the upper and smaller pair,
the curved form is only chosen because
straight pieces would not look nearly so
well. The illustration (Fig. 4) shows the
foot-pieces to be fastened to the pillar and
to each other with large nails.

These pieces are drawn as of rough and
knotted apple-tree wood, which of all others
will be the most solid and the most
picturesque for the purpose. Failing this,
elm would do, or oak still better, provided
sticks of the size can be found with the
bark on. For the struts, it will not be
difficult to find suitable branches, which,
whilst they may differ, perhaps, in their
details from those in the drawing and from
each other, will yet in a general way agree
with both, and give to the eye that satis-
faction which arises from symmetry.
~ The top (26 in. by 13 in.) should be of 1
in. board, and as a safeguard against warping
should have a couple of cross-ledgers screwed
below. The ends of the struts should be
let into mortise holes in these ledgers and
firmly fixed there with screws. It is
desirable that the struts should be well

secured, so that no play of the top may
be possible, for the foot is tolerably heavy,
and when the table 1s lifted it 1s pretty
certain to be by its top.

The upper surface, with its decorations of
rustic mosaic, 1s shown to scale in Fig. 5.
This kind of work has been fully dealt with
in a former article. The dark bands in the
present example are supposed to be of split
hazel rods, and the filling-up between of
peeled withy. The strip running round the
edge of the table is also of the latter. Figs.
4 and 5 are drawn to a § in. scale. _

With a view to its proper preservation,
our garden furniture should have a coating
of inexpensive oak varnish, and an occasional
revarnishing will be desirable. Movable
seats, such as that in the design, will, of
course, be lhoused during the winter, but
through the summer the chances are that
they will be left altogether exposed. The
chair I have described is so made as to
sutfer very little from such exposure ; the
table, however, is an article which should
be put under cover when not in use. A
mere wetting will not hurt it, but if left so
that the rain water can stand on its tnE,
the bark will, notwithstanding varnish,
crack and peel off; and the wood decay.

HINTS FOR WATCH WEARERS, AMA-

TEURS, AND OTHERNS.
BY HERR SPRING.

I prorose to write some plain and simple
facts about timekeepers, which may prove
of service to the readers of this journal, and,
through them, to the public at large.

The machinery of a wateh is not unlike
that of the human body. Every one knows
some little about a watch, but only a
specialist understands its inner workings,
and even he, like a doctor, is often deceived
in his diagnosis. Many simple rules have
been laid down for the regulation of the
human body, but very little is known as
to the proper means of preserving the watch
in the best working order. Dut there 1s no
valid reason why much more may not be
done by the general public, and particularly
by the amateur mechanic, to increase the
accuracy and usefulness of watches.

Lt caunot be said that such increased use-
fulness would be unworthy of some effort,
for a moment’s thought enables one to realise
that watches and timekeepers of every kind
are among the chief factors of modern life
and civilisation.

A stranger going along a thoroughfare
will often observe some peculiar object
which has never been detected by a person
who has passed and repassed the spot for
half a generation, the simple explanation
being that familiarity has blunted his sense
of pereception. It 1s much the same as
regards timekeepers, which play such a
wonderful part in the high-pressure life of
the nineteenth century, and are so familiar
to us that we rarely give them a passing
thought. Butonlyimaginethe world awaken-
ing to-morrow morning to find all the time-
keepers at a standstill, or all the wearers of
watches reduced to the necessity of carrying
in their pockets the watches worn in the
days of their grandfathers. What confusion
such anidea suggests in this age of lightning
express trains and telegraphs !

in a less degree the 1inaccuracies of
modern watches, small comparatively though
they be, must have an intluence not to be
lightly under-estimated when we come to
count the wearers by millions ; and to assist
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in diminishing those inaccuracies is the -

object of the present writer.

The first point which a wearer must
always steadily bear in mind 1s that a watch
must be cleaned at least every eighteen
months. This is of vital 1importance, not
only for the purpose of good timekeeping,
but also to preserve the machinery in proper
order. But obvious as this 1s to those
skilled in the art of horology, it is one of
the points most frequently disregarded by
wearers. _ _

People often imagine that this advice is
merely a plot hatched by watchmakers for
their own benefit, and that so long as a watch
seems to be keeping good time there 1is no
reason why it should be interfered with;
and in this we encounter the most wide-
spread and most hurtful heresy indulged in
by the public. Most Eenple believe, and
strenuously maintain, that a watch which
has been lyingin a drawer carefully wrapped
up for years cannot possibly be dirty, ought
to go when wound up as well as on the day
when it was laid by, and cannot, on any
account, be in need of cleaning.

But the simplest rudimentary knowledge
of the true fact would cause this foolish 1dea
to be dismissed for ever. '

It is a fundamental principle that the oil
with which the pivots are lubricated 1s of
the same importance to a watch that tood 1s
to the human body. No food has yet been
discovered that will sustain the body beyond
a very limited period, and no oil has been
found which will endure beyond an average
period of eighteen months. In other words,
oil plays a large part and dirt only a small
part in the working of a watch, and, there-
fore, the very moment that the oil thickens,
evaporates, or becomes absorbed, every bear-
ing in the watch begins to cut and grind,
and more damage may be done in a few
days when the watch is in this condition
than might be effected in twenty years were
the oil in a pure and fluid condition, and in
sufficient quantity.

An ide{sll, 1.1.=high cannot be considered
irrational among the uninformed is that
when a watch comes out of the hands of
the watchmaker and in good order, it ought
not to be interfered with until 1t comes
to a standstill—then it requires cleaning.
No idea could be more damaging. Apply
the same theory to such a coarse article as a
mangling machine, and the result 1s ruinous.
Oil the mangling machine at the outset, and
then use it till 1t becomes more and more
difficult to turn the handle, and at last 1t 1s
impossible to move it. Then take the
machine to pieces, and you will find that
every day’s wear in this condition has done
more injury thana year’s legitimate use with
clean oil. ,

My arcument, of course, does not apply
to exceptional cases. Instances have come
under 'my notice often enough where a
watch has been going for many years
without cleaning or re-oiling, and yet with
no perceptible injury to the pivots.

But these cases are quite out of the
common, and are due to a remarkable
combination of favourable circumstances,
which could not be relied on for working
purposes. No watch oil has been d_lﬁﬂmfel‘ﬂd
that will, on an average, retain its virtue
and remain intact for over eighteen months.
There are two reasons for this. First, theaﬂ
is the native quality of the oil, and Eﬂﬂﬂﬂthr
the minute quantity which is used for the
lubrication of watches. And one may here
add, the exceptional cases cub both wag'ls-
There are some oils which, 1n unfavourable
conditions, will not last six months.
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There are probably few watchmakers who
are thoughtful mechanics who have not
experimented in the making orf oil for their
own use, but it must be confessed that there
are few who have even apjproached that
horological elixir of life—a purcoil. In fact,
most of the riments are mere fads, and
many of them little less than superstitions.
It would be tedious and fruitless for me to
mention the various schemes for the making
of watch oil which have come within my
own observation, and I shall be doing some-
thing more to the purpose by naming the
kind of oil used by two distinguished watch
manufacturers of vast experience and skill.
And here I may add that the precise re-
sults from the use of various kinds of oil
are naturally the more easily detected by

makers of the highest classes of watches,
like the two gentlemen referred to aborve.

When very high class watches are under
the careful and constant observation of the
maker for many weeks before thev are
turned out of his hands, and when the

- modest

HOW TO0 MAKE A USEFUL AND
CHEAP CHILD'S CHAIR.

BY “0UTIs.”

My object in this
unskilled amateurs to make a cheap and
useful article of nursery turniture, 1 shall
not ofiend the practical reader by a long
and ‘n'mrd}‘ iﬂtl‘(rdtlftiull. -

Suflice it to say that the historv of my
manuiacture is simply this. I
possess one American-made chuld's chair, for
which I paid 28s. I also possess two little

- e

- children, who cannot both occupy the same

i chair ar the same time.
- slenderly lined ore.

' myself to copy,

smallest vagary or error i1s noted and the

. cause searched for, it is obvious that the oil

comes 1n for more examination than it does
under any other eircumstance.

There are two makes of watch oil zold Ly
material dealers, which have steadilv held
their own for many vears : viz., Roberts and
Ezra Kelly’s oil. Roblerts’ oil is derived
from vegetable, and is made in France;
Kelly’s o1l is from fish, and is
the United States. But although these two
ous are perhaps the best which have ever
been soij:e each one has a fault. The creat
desideratum is an oil which is thin enough
to perform its functions, aud vet thick

- enough not to run away from the chimfer

- maker.
Ferhaps as nearly as it is ever likelv to be

into which it has been dropped by the watch-
That desideratum has been found.

ound, in the mixing together of the two oils
named, great care being taken to shake
them well together.

But as regards the endurance of the oil
in a watch, a large allowance must be
made for individual peculiarities. There are
many influences which atfect a wateh in
all manner of ways, and are vet almost
unrecognised. The business of the wearer
15 no small influence. To take an extreme
case, a tlour dealer would in most cases be
at a great disadvantace, for the fine dust in
the atmosphere in which he carries on his
business would, in a greater or less degree,
find its way into the works of his watch and
absorb the oil

Constituttonal peculiarities, which are
seldom recoznised, have an influence on
watches. The general character of diet and
the exhumations of the body seem to atfect
both the oil and the going of watches. An v

one who knows how thoroughly an Italian is |

able to saturate himself with

garlic will
understand the kind of bodily

atmosphere

-which may surround a watch.

In an exact sense, therefore, every watch
wearer 1s, more or less, a law unto himself -
and, to return to the human analogy with
which I started, the saying that every man
1s & fool or a physician at forty applies in a
mild way to the wearer of watches.

S0 much, then, for the present, and, as the
letter-writers sometimes say, more next time.
It may be said that my paper, as it does
not deal with construction or decoration,
15 not exactly suitable for the pages of
Work. But the next best thinz to be

- done after making an article, or buying it,

13 to show how the possessor may best take
care of it, and judged by this criterion I do

_not think my paper will be found a failure.

LI - " o 4
£ J_'lj-.'&'."q'."r.ll!- B

roduced in |

My purse is but a
| The American chair
was too sumd a job for an amateur like
and too dear to bLuy a
duplicate of ir. )

20 1 designed and made a chair which
combines cheapness and utiliry, elegance
and durability, and '
finished only abour as.

Having thus explained why I made my

. chair, let me describe more fully how I
- made 1

| 1. Professional w OrKuien,  pray
forbear 10  criticizse too severely, The
writer humbly coufesses that he 1s © only
an amateur., and writes only for the benefit
Of amateurs; althoush the desizn shown in
the accompanying illustrations may possibly
ve useful to others also.

First of all, I made a rough sketch of my
1dea, the length of the various parts of the
chair having to te suited to the capacity of
a small * Prize Demas ™ lathe. Next—and
most 1mportant step—I made a full-sized
working drawing, showing every detail of
coustraction.  Aud now all was ready for a
beginning.

In the accompanying illustrations, Fig. 1
shows a front view of the chair, or rather,
strictly speaking, of the combined chair-
table : Fig 2 gives a side view ; Fizs, 3. 4.
and J, respectively, illustrate the shape and
sizes of the chair seat, back, and step.

To begin with the table, or lower part.
First, I procured a piece of well-scasoned
wood, 14 1n. square by 1 in. thick, and
planed this all over, taking pains to make
the sides and ends true and squai>. Then
I drew light pencil lines from corner to

~corner of the square, and marked off from

for the centres of the legs.

the centre (where the lines crossed each

paper bLeing to enable | fini
- being set off 51 in.

- square, turned to the right
- shape, and accurately

which cost me when |

headstock of the lathe, so that it ecould
be removed and tried in the hole before
inishing the rest of the leg. This done,
the length of the leg, 14 in., was carefully
marked off from the shoulder, and the leg
finlshed according to pattern ; a light line
from the bottom of the
leg, and another 3 in. above this for the
respective centres of the loles to receive
the cross bars as shown in the illustration.
The leg was then cut off and removed from
the lat:ilr:, and the holes referred to bored
with a $ in. bit, at right angles to each
otber about half-way through the wood.

. Having turned four legs exactly the same
size 1n every respect, the crossbars (of
which there are six alike, four in the table
and two in the chair, at the sides) were next
wade out of wood 13 in. lon by 1 in.

ﬁaugth and
: fitted to the holes
bored for them in the legs.

The whole table was then fitted together
with hot and strong glue, the various joints
being made doubly firm by driving in ‘small
nulls—at an angle—from the inner side, s0
as 1ot to be seen.

In constructing the chair proper, the
same method was followed as in the case of
the table just described. The only parts of
the chair, therefore, which seem to require
special mention are the seat, back, and
step, shown in Figs. 3, 4, and 5. It should.
however, be particularly noticed that the
two front legs and supports for the arms
are made all in one piece, the seat being
slipped over the top, and resting on the
shoulders, @ a. The back legs also project
through the seat (into which they must be
tightly titted, terminating at the top in a
neatly turned ball as shown in the drawing.

Let us begin again with the seat (Fig. 3).
For this is needed a piece of sound wood, -
even-grained and free from knots, 14! in.
syuars by 1 in. thick.

Having plined your wood, set out the
centres for the legs exactly as described in

- the case of the table top. Then, from these

sther) exactly 8% in. alengz cach diagonal line |

LY

With a %
in. centre-bit. a hole was tue

- middle of the square to allow the SCrew A |
to be easily inserted and withdrawn. With a

i

1! ceutre-bit, another hole was made at
each corner of the square, { of an inch
deep, to prevent the bottom of the chair
legs from slipping when screwed to the
table. Then, using these same four centres,
with a 1 in. centre-bit, I bored right through

centres, mark out with compasses the
rounded corners as shown in the sketch.
Next, describe the curve at back of seat.
This can be done by using a thin piece of
wood suthiciently long, fixed at one end with
a pin or round nail, and fitted at the other
end with a short pencil. At a distance of
1 in. inside of this curve, make another on

= | which to set out the holes to receive bars

n tored in the |

connecting seat to back.

Mark position of centres of these holes.
Join together the ares at front and end of
seat, and mark off the shape at the front as
shown 1n the drawing. You can then set to
work to bore the holes, and cut out your

~design.  The chief difficulties here, I found,

the wood to receive the tops of the table .

legs. Having cleaned the surfaces with
sand-paper, a beading 13 in. deep by 3 in.
thick, half-round at the top, was mitred and
fixed along the sides and ends of the square
flush with the bottom. Picture-frame nails,
otherwise brads, 1 in. long, were used for
the purpose, the heads being punched a
little beiow the surface of the beading, and
the holes tilled up with putty. The table
top was now complete. _

“or the legs of the table, four pieces of
wood, about 16 in. long by 12 1n. square, were
needed. My first care here was to turn that
part of the leg which was to be fitted in the
1 in. hole in the table top, so as to ensure a
tight fit. I began, therefore, by turning

this at the end of the wood next to theloose | For the chair back (Fig. 4),
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were in boring the § in. holes at the proper
angle, and in hollowing out the seat to add
to the comfort of the sitter. The former difii-
culty can be got over with a little care;
but some amateurs may find it better to get
the help of a joiner.

To overcome the latter difficulty, not
possessing & compass plane, I set out with
my compasses a circle of 10 in. diameter in
the centre of the seat; and, with a rather
flat inside gouge, carefully cut the required
hollow (about { in. deep in the eentre)
working on the slope from the circum-
ference of the circle towards its centre, and
finally finishing off with coarse and fine
sand-paper alternately.

The outside of the seat was then shaped

out with chisel, gouge, and spokeshave, Hndi |
made smooth and even with sand-paper. o
‘ake & pisca  *

£ s usE e
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VERTICAL SUN-D7AIS.
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ined wood, 14 in. long by 23 in.
deep and 2 in. thick. Plane up quite true,
and mark off a centre-line all round the four
sides. Set the wood on its bottomn face,
and mark a pencil outline of it on the
bench,with centre-line projecting ateach side.
Then set out curved lines at the required
radius (see sketch) on the top of the wood.
Reverse the wood, place accurately in posi-
tion again on bench, and set out curves
same as before, with an extra one midway
between the outer two for centres of holes
to receive bars joining back to seat. Mark
contres of these holes as shown, and carefully
bore (or get a joiner to bore) the holes to

the required depth at the proper angle.

arms, to prevent a child falling out, should
be made of tough, hard wood, with a head
at one end and a screwed wooden nut at
the other.

I did not fit one to my chair, but it will
be safer to do so.

of back legs of table, so that the chair
cannot be tipped backwards.

The screw at A is of the kind some-
times fitted in small window frames, and

can be bought at any ironmonger’s. The
bar to which it is fitted is Hattened
on top to receive brass screw plate.

The corresponding screwed plate is fitted
to underside of table top. Of course,

. SCALE |,

safe If thought necessary, !
projecting feet can also be fitted to bottom
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Fig. 1.—Front Elevation of Child’s Chair. Fig. 2.—Side Elevation of Child's Chair. Fig

Fig. 5,.—Chair Step. (Scale throughout, 1} in to1 ft,)

Then with chisel, gouge, and spokeshave !
shape your chair back according to drawing.
. Yor the step (Fig. 5), a piece of wood, 14
1n. long by 24 in. wide by 3% In. thick, will
be wanted. The construction of this is
simple, and requires no explanation beyond
that given in the drawing. To fit the step
to the front legs of the chair, however, so as
to make a good strong job, requires great
care. Before planing your wood, place it
edge upwards in the bench screw, and
mark off twe centres, 12 in. apart, exactly
1n the middle of thickness of wood.
~ Bore with § in. worm-bit two holes 1}
1n. deep, to correspond with similar holes in
front legs of chair (which should be bored
nearly through the legs). Then turn two
pinsof therequired size—of tough, hard wood
—and, when your step is shaped and finished,
fit tightly with good hot glue in position.
Only one or two general remarks are now

needed, perhaps. The bar at front of chair

—_—

all the parts of the chair must be fitted
and secured with great care ; but especial
care should be taken to secure the arms to
the two back upright bars.

[ may just ac{’d that my chair, after twelve
months’ regular use, is as steady and strong
to-day as when first constructed. It was
made of yellow pine throughout, stained
and varnished to resemble mahogany.

For those who have no lathe, the cheapest
and best plan of constructing a similar
chair-table may be to procure and adapt
some of the turned patterns referred to in
Work, Vol. I, page 338. It must he borne
in mind, nevertheless, that as these are
intended to serve as the legs of washstands,
balusters, ete., it is manifest that there
will be considerable difficulty in picking
out patterns that will suit in every
way the exigences of a child’s chair, whose
!egal fa.fter all are of a make peculiar to
1tself. L
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YERTICAL SUN-DIALS,

BY ARTHUR YORKE.
.

NorRTH AND SouTH Dirals,

ADVANTAGES OF VERTICAL DIALS—THER Priy. &
CIPLES—SETTING OUT A VERTICAL Sopry ik
DIAL—SETTING 0UT A VERTICAL NORTH Drar, &

AvLTHOUGH the horizontal dial is the most

comprehensive, telling the time for the
greatest number of hours, in other pes
the advantages are rather on the side 0
vertical dial. The latter needs no pedesta] *
since it can generally be affixed to a wall : &

it can be made more conspicuous, an &
therefore by

inference more useful ; it cap 9
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. 3.—Chair Seat. Fig. 4.—Plan of Underside of Chair Back

be placed high and out of harm’s way, which _ _
can scarcely be done with the horizontal |
dial ; and moreover, it can frequently be
made a decorative feature of the building to -
which it is attached. _ . ol
The principle of the vertical dial is per- z ke
haps somewhat more difficult of explanation o
than that of the horizontal one. In my A
former paper I mentioned that the stile = -
(that is the shadow-casting edge of th?..%’ '
gnomon) represented in a// dials the axis 0 23]
the earth, and that the angle at which the s,
stile of a horizontal dial wonld incline to the o
face would be the same as that at which th;- E’ii
axis of the earth inclined to the plane ol o
the horizon at the latitude for which ﬂl:'
dial was made. I also mentioned that s =
in a vertical dial the face, instead of repro-Es
senting, as in the horizontal dial, the
of t{lE hit:u':iznzxum_.1 represéen]i;s ?1 plane at rigites
angles to the plane of the horizon. Hends
it Erili be nbvllf:-us that in auch_?erhm];-_

| |..' ’

il

.......
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as are made to face due south
or north, the angle at which the
stile inclines will not be an angle
equal to the latitude of the place,
but one equal to the complement
of that angle—thatis to say, the
angle will be of as many degrees
as will with the latitude make
an angle of 90°, which is a right
angle. This may be more readily
understood by reference to Fig. 1,
which is supposed to show a por-
tion of the earth, Ns being the
axis, whilst E represents the
equator, and A B a line parallel
to the axis; ¢ d represents the
plane of the horizon 34° north;
the angle at « 1s therefore an
angle of 34°, and would give the
elevation of a stile for a hori-
zontal dial for that latitude ; ey

- represents the edge of a plane

perpendicular to ed, and may
therefore be said to represent,

" edgewise, the face of a vertical

would be 34°. |
- To set out a vertical south dial we may

: ence—instead of setting off on the 6 o'clock
. line the angle of the latitude, we must set '
off the complement of that angle. The
reader 1s asked to refer to Fig. 2 in my
article on the korezontal dial (see page 17)
and he will there see that the angle set off ,
1s one of 56° for Edinburgh. Had the pro-

_ parts, at 1,

south dial for latitude 34°. This,
it will be observed, makes at fan
angle with the axis of 56° ; 5G°
added to 34° make 90° or a
right angle : 56° is therefore the
complement of 34°, and is the
correct angle of elevation for the
stile of a vertical south dial for
latitude 34°. For London (513°),
the elevation would of course be
383° ; for Edinburgh (56°), it

Fig. 3.—S8etting out a North
Vertical Dial
Latitude of Edinburgh.)

L

(For the

proceed in the manner directed for setting
out a horizontal dial, but making this differ-

posed dial been a vertical one, the angle set

off would have been one of 34°.

1g. 2 of the present article. A -
meridian, A B, is first drawn,

""""""
%

e

' outside of the paper, and these will
be the hour lines for one-half of the

If we transfer these lines to

“the opposite side, we shall have the
whole dial required.

The
- course, have its stile inclining to the
dial at the angle of the complement
(in the
- of 34°).
dce, and could the triangle, dce,

nomon for this dial must, of

present instance at an angle
Such an angle 1s that at

| be turned upright on its edge, so that
A method, however, more frequently em- |
loyed by diallists is that exemplified in ' the stile, we should (in theory) have

cd should form the substile and ce

A

1=

-

the %mmnn we require. In prae-
tice, however, this gnomon weuld
be too short to throw its shadow
to the numerals which mark the
hours. 1In this and in all cages,
as was nsisted in my former
article, due space must be al-
lowed for the thickness ef the
gnomon 1n transferring the plan
to the actual dial.

In setting out a vertical north
| dwal, the most easy method is
first to plan a vertical south dial
as above directed, then to take
the paper on which the plan of
the north dial is to be drawn,
and so fix it that its bottom edge
may exactly coineide with the
6 o’clock line on that plan. This

rocedure is illustrated in Fig. 3

I.c VL. 1s the 6 o'clock line
in Fig. 2, and the dotted lines
below it represent the lines in
the upper portions of Fig. 2. All
that then remains to be done is
first to produce the meridian, as

N  Fig.1. —Princi- A
ple of the
Vertical Dial

4

- =

and cutting this at right angles,
a second line, ¢, which will be
the 6 o'clock line, Then, at
any convenient point. on the
meridian, as at d, a perpen-
dicular is raiged, and a line drawn
from ¢, forming with ¢ ¢ an
angle equal to the complement
of the latitude of the place cut-
ting d in e. Then from e, and
at right angles with c e, another
line is drawn cutting the me-
ridian at £
At f, the .
line, ¢ A, is o
then drawn, il
cutting the -~
meridian at
right angles. V"
Taking s e
in the com-
passes, we mark off fz equal to
¢, and with ¢ asa centre and i f
as radius, we describe a quarter
of a circle, f&. This quadrant
has to.be divided nto six equal
3, 4,5, and through
nes are drawn from

-
-
-

T — i — T — -

Fig. 2.—Setting out a South
Vertical Dial.
Latitude of Edinburgh.)

(For the

"1.,.'.“‘.-5‘ E
S

Vil

y cut ¢ A Through

f'_-=_,;- -the points thus gained on
+ lines he

are drawn from ¢ to the

O el . T o — = = =+ -
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at L ; next to produee the lines
7, 8, 4, 5 through 0 to the edge
of the paper, and these will give
respectively the merning hour
lines, V. and II1I., and the even-
ing hour lines, VII. and VIIL {
we have the VL line already,
and for the remainder of the
day a north dial is useless.
The gno-
~ men is pre-
~ cisely the
~~ same as that

___________________ whdial, but
__--=""" " placed bot-

- tem wup-

oy Wa the

angle equal to the complement
resting on ¢, and the substile
falling along the meridian in the
direction of L. . : 3
In a third and concluaing
per I shall show the reader
ow east and west ve

T . @

of the south -

rtical dials
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How 1m0 Fix Locks.
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MEANS, MODES, AND METHODS.

A NEw METHOD OF ENLARGING DRAWINGS,
DIAGRAMS, ETC.

Or enlarging methods, first comes the simple

one mentioned by O. B.in Vol. I, p. 210,

and myself in Vol. I, p. 552, of squaring,

which method is also available for the re-

duction of drawings, ete. Then there is the

- |

Fig. 1. — hMode of enlargement of Cut-out
Diagrains.

Fig. 2.—Mode of obtaining Oval with Circular

Board. Figs. 3, 4.—Extremes of Ovals thus
obtained.

pantograph, Vol. L, p. 669 ; and now comes
a method which I have never before heard
of, and yet it is very simple. The artist of
the Waterloo panorama has stated that he
has a secret process of enlarging drawings
and pictures,and that the present stupendous
paintings were reproduced from a roll of
drawings ten times smaller in size. Whether
the method I mention is adopted by him, of

course I cannot say ; but it is capable of
being so used 1if the paintings are done on
very transparent paper, which process,
however, would be nothing more nor less
than that of the magic-lantern idea. I
have never heard, however, of the shadow
process being used, and so I give it, know-
g that 1t 1s open widely for improvement.

Every one knows that when an object is
placed between a light and something solid
a shadow of the object is thrown upon the
latter ; and that, according to the distance
the object 1s from the light, so is the size
of the shadow regulated. Supposing it is
required to enlarge a drawing (of course
this plan only gives outlines, unless, indeed,
the trouble i1s gone to of cutting with a
sharp knife along the internal lines of the
drawing, when the light shining throngh
the lines would be a guide), for example,
say, take the half foot in Vol. I., p. 553, and
paste the sheet on to a piece of thick card ;
then cut 1t out nicely. Another similar
half, shaped, and pasted to it in the re-
verse ddirection, will give the complete
foot. A strong powerful light 1s needed,
and 1t should be level with the centre of
the object, the latter being held quite per-
pendicular. The board to be ent should

' be placed at a short distance from the light,

and the object to be reproduced must be
fixed by some means when its position is
decided upon,as in Fig. 1. A sharp outline
to the shadow can be obtained by properly
regulating the distances of the object and
board from the hight. The advantage of this
methodis that, as the readermaychoose upon
another size foran intended article than that
civen by any particular writer, he can thus
easily reproduce 1t any size.—J. .

AN Easy MeETnop or OepraiNineg Ovalrs
OF ANY SIZE.

In reference to my shadow-enlarging pro-
cess, I have found a most simple way of
obtaining an oval upon a bhoard, the exact
size of which it may be difficult to decide
upon. Get a circular board, say about 1 {t.
in diameter, and mount 1t so that it will re-
volve upon a stand, similar to that shown in
Fiz. 2. Place the board to be cut at a
distance from the light. A circle, or any pro-

| portioned oval, from the elongated one shown

in I'ig. 3 to the true one shown in Fig. 4,
can be obtained by revolving the circular
board ; and any sized oval can be obtained
by regulating the distance of the circular
board from the light. The edgeof thecircular
board must be bevelled.—J. S.

+0-

HOW TO FIX LOCKS.

BY B. A. BAXTER.
Tue great and perpetual annoyance caused
by 1ill-fitted and badly-fixed locks 1s the
only, but perhaps sufficient, excuse for this
paper, and tlie hope that the writer may
assist some few young workmen is his en-
couragement to explain what he can of the
matter.

In the first place there are a great variety
of locks, of which some are casily fitted,
and some with much greater diffienlty. Rim
locks, for instance, are the ordinary door
locks fixed on bedroom doors 1n the cheaper
sort of houses. (P’lease to understand, not
low.rented houses, but houses built at a low
price.) These locks are about the simplest
to fix of any, and they shall, therefore, be
the first to be explained.

In fixing a rim lock, then, first fit the
flange—which, by the way, does not now
always exist, but used to do. Having
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applied the lock to the door, and marked
round the flange with a knife or a pointed
awl, cut the recess for its reception with g
sharp chigsel. A second application of the
lock ought to prove that the flange exactly
fills the recess. The holes for the spindle
and the key can then be marked with a
sharp-pointed awl. Bore the holes as nearl
the size as the bits can be obtained, and, if
Pnsmhlc, have a Jennings bit. There are no
etter, and every tool maker supplies them.
Be very careful not to force the bit to cut
faster than it will. A 2 in. bit i8 about
the size required for an average key, but as
these bits are made to every sixteenth from
}in. to §1in,, and every eighth beyond, and
they are so useful for many other purposes,
they may be bought freely, and the pur-
chaser will not regret the outlay.

On the key will be found a shoulder or
stop, which, abutting against the plate of
the lock, keeps it in its right position to
enter and turn. This shoulder will give the
size of the bit required, for the hole must
be large enough to give freedom, but small
enough to give guidance, so as to make it
easy to go right, but difficult to go wrong.

It 1s essential to the proper entrance of
the key that this hole be square to the sur-
face of the door, both when a square is
applied with the stock horizontally and ver-
tically. This reminds me of an ingenious,
though simple, appliance sent out with a
lock which I saw recently in a West-end
mansion in course of repair. It was a cast
iron guide, having a plate similar to the
edge Hlange of a mortise lock, which was to
be fixed temporarily on the door, the "holes
(which were bored for the purpose) being
in the correct position for the lock itselt
when it came to be fixed. The hole, cylin-
drical, 1in. in diameter, having been turned
out, was truly at right angles to the flange,
and the workman could, therefore, bore a
1 in. hole quite truly with ease and certainty
for the reception of (in this case) the cylin-
drical lock. I ought to say that the appli-
ance was to be returned to the lock maker,
as, of course, itwould be of greater value than
the profit of one or two locks would cover.

However, any one could take a hint and
bore a hole throuch a piece of wood from
end to end—say, 6 in. long—get it turned
and a disc shouldered on, and also turnec{
on a mandrel, having the hole, therefore,
truly centred. .

But though useful as a guide, this refine-
ment of accuracy is not needed for our rnm
lock. Itwill be true enough if we take pre-
caution that the head of the stock is held
the same height as the point of the bit and
in the other direction as square as the
workman can judge. Do not, when the bit
ceases to progress, force it, but rather re-
move the chips if they should be filling the
arooves of the bit, and examine the other
side of the door to see if the 1101111: has made
its appearance. If so, the hole may be com-
Jleted from that side. Another hole should

e made for the bit of the key with a boring
bit of a suitable size, with the same atten-
tion as to squareness, and the two holes cut
into one by a key-hole saw. Take care not
to cut away too much, which a crooked saw
will almost be sure to do; but if in danger
of so doing, only cut once in the centre of
the hole required from one to the other, and
complete with a thin chisel.

The hole for the spindle can be bored
with a & in. bit, and if each has been care-
fully done, nothing remains but to scréw
the lock on and fix the box or staple, cut- =
ting in the edge if needful ; or in the un- =
usual case of a too shallow box or staple, -
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mount it on a piece of wood. In either
case, see that the bolt and latch of the lock
have just enough freedom when the door 1s
locked—say, about the thickness of a veneer
or stout card. .

A till or drawer lock presents some diffi-
culty to young workmen, but by taking each
detail singly, and being careful to do each
correctly, a neat job can be done by the
young cabinet-maker.

First ascertain the centre of the drawer
front and mark it lightly with a pencil.
Mark the exact distance from the top edge
of lock to the centre of the key-pin on the
front of the drawer. Bore for the key on
the intersection of the two lines above men-
tioned. Cut down for the bit of the key
from the front with a pad-saw or a thin
chisel. Carefully set out the position of the
plate on the inside of the drawer. This can
easily be done by measuring right and left
from centre of key-pin. Let in for the body
of lock and the top flange before venturing
on cutting in for the back, trying the key
to make sure that the position 1s correct
before using the chisel too freely.

When screwed on, the bolt can be cut into
the frame of the drawer by touching the
bolt with oil soiled from the oilstone, then
causing the bolt to touch with the key ; the
oiled bolt will then print its impression on
the frame. A mortise must be cut with a
small chisel for the reception of the bolt.
If a thread escutcheon is to be used, the
keyhole may as well be cut to fit the
escutcheon at first as enlarged afterwards.

Thread escutcheons may be marked on
the work by pressure or a slizht tap with a
hammer, which will imprint the outline of
the escutcheon.

Cut cupboard locks are put on inasimilar
way, except that the hole for the key can be
bored from the inside, which it would be
difficult or impossible to do in a drawer.

Flat cupboard locks need no cutting in,
but are unsightly. They have the advan-
tage, however, of being equally available for
right or left, which a cut-cupboard lock 1s
not.

Chest and workbox locks are similar to |

drawer locks, and can be put on 1 the same
manner. The link-plate, however, intro-
duces a difficulty which does not exist 1
till locks.

It is best to let the link-plate remain in
the lock while 1t is cut in, or it may be
found that, though space sufficient for the
lock has been made, yet room has not been
obtained fer the links. The key must be
tried before fixing the lock, in ovder to
ensure room for the miovement of the bolt.
In each of these locks the smallest key-hole
that will allow the key to pass is the best,
and the hole should be so bored that, when
the lock is applied, the key-pin is in the
centre of the hole. This, however, might
be said of every key-hole, and of the fixing
of every lock, were it not for the repetition
which would ocenpy space and weary the
intelligent reader. \We may decide, how-
ever, that it is a less cvil to s/ightly shift the
lock to suit a key-hole cut somewhat in
error than to destroy the shape and enlarge
the key-hole in the attempt to rectify the
error, or leave the key-hole so that the key
binds in it.

There are, however, other locks which
need a mortise for their reception. Camp-
desk locks, pianoforte locks, and mortise
locks for doors, all need mortising. Let us
look first at door locks fixed in a mortise.

- It is obvious that, if the work is finished, as

it frequently is, before the locks are fixed,

. We must not set out with pencils or gauges.

We will apply the lock to the door first one
side and then the other, similar to the
method deseribed for rim lock, but taking
care that the flange is flush to the edge of
the door. We can then mark the position
of the key and spindle-holes with a pointer,
as we did for rim locks. There is one cau-
tion needed—that is, to see that the edge of
the door is square ; if not, the marking out,
as described, will not agree, but will ditter
by the amount of variation from the square
edge. As is usually the case, truth lies
between the extremes, and generally a
compromise must be made, the amount of
which must be left to the workman to
decide. Dy all means cut the kev-hole and
bore for the spindle first, then proceed to
mortise forthelock. Inthiscaseboreasmuch
of the wood away as possible, and be sure not
to make too tight a tit. If you do,in trying
the lock and removing it you will disficure
the door and add materially to your labour,
without any compenszating advantage.

Having bored all you can (more than I
have bored you), clear out with chisels. A
curved mortise lock chisel 1s very useful
to finish with. When enough has been cut
away to let the lock in, the flange may be
let 1n and the lock fixed.

Then comes the striking plate. We can-
not do better than adept the printing plan,
as we did for till locks, and mortise for the
latch and lock bolts; then when the brass
plate is applied at the right height, and just

' showing the mortise edges coincident with

the edzes of brass striking plate, it can then
be marked round, cut in, and fixed.

The patent mortise furniture now so
much nsed in prefercnce to the old set-screw
fixed knobs gives some trouble, because the

| screws that fix the rose—in this case not

merely an ornament, but a tlange, on which
the knob can turn, but yet 1s fixed—are so
close to the knob that no tool can bore the
holes as squarely to the face of the door as
is desirable, and if the knob i1s not fixed cor-
rectly, it will have to be altered. The best

. way, probably, is to mark the position of
" the holes when the knob ¢s in its right place,

which can only be ascertained by trial with
the square spindle in its place through lock

"and into knob. Then removing the kunob,
but noticing the position of flange, in order |

to keep the same holes to each other that
have been marked, bore the holes, replace
the knob, and fix. The reason why we must
keep the flange as we have marked it 1s be-
canse the serew-holes bored in flange—-gene-
rally four in number — are not always
equally distant from the centre or from their
next neighbour. L '

A remedy for this difficulty might be
found in enlarging the rose and putting the
ccrews nearer the outer edge, but we shall
have to wait for this until lock-furniture
malkers fix a few sets of their own furniture.

Improvements are always to be looked for
in those whose vision is enlarged by a little
work in other than their own particular
braneh of trade. It must have impressed a
lock-maker if le tried to turn the key in
some of the old locks that its close proximity
to the knob was a disadvantage, and that
the knob would Ii;:-e better at a greater dis-

v from the edgze.
tm'}:*]tahetu*rimr of this must confess that had
he not once canght his knuckles between

" the edee of a door frame and the handle of

a Norfolk latch, fixed by some careless work-
man too close to the edge of door, he would
have been less careful over every latch he
has fixed, and hopes this hint is enongh
to prevent some other hands from harm.

Verb. sap.
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Camp-desk locks and pianoforte locks are
also fixed in a mortise. In the first, be sure
to see that the edge is bevelled to the right
angle. In the second, the workman must
see that the mortise 18 made at the correct
angle, for the flange is not generally square
to the body of the lock, and 1;innnfurtzclnﬂkﬂ
are superior to the desk locks, inasmuch as,
when unlocked, the bolts are flush with the
surface, and therefore are not in the way.
Desk locks are just the reverse of workbox
locks, the hooked bolts taking the place of
the link-plate.

Night latches for street doors are locks
which require careful fixing. Measure accu-
rately the distance from edge of lock to
centre of key-pin, mark the same on inside
of door, and bore for key-hole, cutting for bit
of key with a small mortise chisel as neatly
as possible. The latch can then be applied,
and the flange cut, trying the key before
fixing the lock. If the pin on wﬁich the
lkey turns projects from the lock (which 1t
does, generally), the workman can cut in the
flange first to the correct size, and then
applying the lock, taking care that it is held
Famllel to the door, though it cannot yet
e held close to its surface, press enough to
imprint the position of key-pin upon the
door. This will at once, if the lock has
been carefully adjusted to the position, give
the ceutre of hole for key. This method is
the better plan if key-pin is projecting
enough, and particularly if it is pointed.

And now for a few wordson ordering locks.

Always tell the ironmonger the thickness
of the door, and see that the key is long
enough, especially in rim locks or night
latches ; if not, either a return of the lock,
an unnecessary cutting in, or an alteration
of the key, is required. For a very thick
outer door, I advise the use of mortise locks
whenever the expenditure of a few pence 18
no object of consideration ; and if you fix
locks for a customer, provide the best you
are allowed to supply. If you are required
to fix common lcrc}ks, be candid enough to
say so, whether provided by you or by the
liouseholder. o

e always ready to say which side you
want the locks, right or left—that is, looking
at the door from the outside, the right-han
lock turns the bolt to the right, the left-
hand turns the bolt to the left. In this the
lock is supposed to be on the inside. In
mortise locks of a modern form there is now
no difficulty, as the latch-bolt 1s, in most
instances, reversible, and the striking-plate
finished and lacquered both sides; but as
there is often no indication on the outside
that the bolt is reversible, inquire if that is
so, for the fact will be indicated on the label
of the parcel from which the salesman takes
the lDEE.

Although the ironmonger may be ex-
pected to know hix stock, 1t is not reason-
able to expect him to suggest the proper
form of lucf:, or suitable fittings for any par-
ticular purpose. He often can, and does ;
but let the purchaser be. thnruuﬁl_ﬂj: aware
of his requirements, and able to distinguish
between those that are obligatory and those
that are less important. A rough sketch, no
matter how rough, is a great help in obtain-
ing suitable locks; and indeed any iron-
mongery, each article having its name, and
these are so numerous that some time must
elapse before a workman can know them
all, hence the peculiar value of a sketch.
The ironmonger knows at once what 1s re-
quired, and if, in the case of locks, the sketch

takes the form of a plan of the door, haﬂoﬁ y

the hinges marked, the place of the I

(inside or outside), the thickness of the door,

ok

- 4
b

-
J
'y .-



108 A Srrwes or CiRcvurar Panvets (v ITRETIFORK. [ Work —May 3, 1880,
width of stiles, and position. ol the door s T T
Hlu{m, n mistake 18 rendored very unlhikely, i

and waato of timo and tempor pvotded.
Readors will recogniso that theranro many
othor locks in uso than thoso treated npon
hore, hut some nro so ensily fixed as to need
no doseription, nnd others nro so like those
tronted as to bo eastly fixed from these m

structions,
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A aoon many peoplo Toltily disdain nsing
publishoed frotwork designs When one T
askoed, in all humblo modesty, * From
whonee enmo your design U7 they announe,
with sell - conscrous dignily, that they evoloe

or, nd they say, “mvent”  themwr own.
Thoro 18 n slory i although to some 1l
vorges dangorously near the prolane e so
apt, that I mny ho ahsolved Tor gquoting il
It talls how nosell made man having made
his fellow travellers mad by b epolite
bhopsting wonnd up the peroration ol loas
clogquenco by exelanming, * am oo sell made
man,”  To this o shrewd  Yankee  pe
phicd, “1 am olad 1o heae o, e, 1L ro
liovos the Crentor of an immense nmount of
responstbhihiby 1" Now, when these sell ndde
designors announee tho suthorship ol there
patterns, ono b templed to paraphease Che
Amortenn's  witticran, Dot aluek U therr
nssumption ol the so enlled purentiee ol
Lheir wdeas s m no oway warranted, Tor ol
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Flg, 1. Clrendar Panel In Fretworl,
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Fig. 2. - Otroular Panel in Frotworlk, No. 3: half sige. Fig. 4. Jireulnr Panol as Foan, - Fig. b.-Panel in side of Flower-Pot Table.
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OF CIRCUILAR PANELS 1IN [FRETIIORK.
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ment to full aize,

Flg. 7. Appleation of
Panel to Brackoet.

Pig. .- Application of Panels to Small Oupboards with Shelves,

Fig. 6 —Circular Panel in Fretwork, No. S.
Half sixe, divided to facilitate enlargo.
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same array in the samo order, but the units
that compose the alarming total are an old
as the nrt of reckoning iteelf--or, at least,
as its historical use.

Now, if the aforesaid amateura would con-
doanumi to the truth, as some among them
do, they would say, “ 1 picked a bit of this
and a bit of that pattern that took my
fancy, and fixed them up in a way that just
suit 1Hy purpose.”

By offering motives of fretwork for use
according to the taste of the worker, as a
compromise between the self-arranged tiush.:n
and the purchased complete pattern, a com-
E31111113ﬂ may be effected that shall please

th parties,

Theso circular panels are intended as
details to be worked into any object the
oporator may wish to decorate,  For, be it
remeombered, a cireular ornament has o two-
fold valuw: it tells as a distinet shape of
ornament from a distance when all its details
are lost ; and yet this in no way diminishes
the value of the decorative detail it may
embody within its arc.

The forms here treated are merely natural
flower shapes, suggesting wind-tossed groups
of leaves and Dblossoms, set out in flat,
conventional manner, within the true limits
of fretwork design, Peorhaps it is assuming
too much to say imperatively they are so,
and 1t would bo more dezent to qualify such
assortion by saying they are attempts to
guin that end.

In this way, cut as separate panels, there
1s no limit to their use, When feasible,
they should be, indeed, worked out of the
rectangular panel itself that they purpose to
adorn. But since this course 1s often im-
practicable, thoy may be sunk within a cir-
cular hole of the material with equal effect.
~ So used, they may be applied to wood-
work intended to be painted, when the
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Fig. 10.—Ciroular Panel in Frotwork, No, 4 ; half sice.
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slight relicf they afford will break the
monotony of the even surface of a pancl
without sacrificing the broad eflect of a
plain surface. _

On no account should I advise them to
be “ picked out” in colour or gold. 1f only
natural woods, polished or varnished, be
employed, then indeed the wood may vary ;
but i.[ypa.int enamel, or ordinary oil colour,
are either of them used, let the
relief obtained be one of planes
only ; the shadows cast will suffi-
ciantiy detach the pattern, with
no attempt to exaggerate the or-
nament by use of divers colours.

The diagrams suggest a few
of their possible applications to
brackets, medicine cupboards,
panels of doors, or sideboards,
small tables, over - mantels. A
hundred other purposes, to de-
scribe which would take need-
less space, readily suggest them-
selves.

When two or more of the same
design are used, either reverse
the pattern in tracing, or fix it
at a different angle—that is, let
the sid®e that is uppermost in one pattern be
the foot of the other. Save in one or two
of the panels, this possible use has been
prnvidccf for in the growth of the ornament.

By using Letts's septional-scale tracing
papers, the designs may be easily enlarged or
reduced to new dimensions. They may also
be used for stencils or other brush decora-
tion, as well as their original purpose. As
carved decoration in low relicf, a very little
adaptation would fit them for the altered
requirements of wood carving. Possibly a
future series may attempt similar aims in
rectangular and irregularly-shaped panels.

-

OUR GUIDE TO GOOD THINGS.

—_— -

® .Y Patentees, manwfacturers, anid dealers generally are re-
quested to send prospectuses, bills, ete., of their speciali-
ties in tools, machinery, and workshop applianees to the
Editor of Wonk for notice in ** Our (fwide to Good
Things.” It is desirnble that specimens show'd be sent
Jor examination and festing in all cases when this can he
done without inconvenience, Specimens thus received
will be relurned at the earliest opportunity. [t must be
understood that everything which is noticed, is noticed
on its merifs only, and that, as it is in the power of any
one who has a wseful article for sale to obtain mention
of it in this department of WoORK withoul charge, the
notices given partuke in no way of the nature of adeer-
tisements.

12.—Muuray’'s MeTaL Frave ror Ciramms.

I nave been asked by Mr. J. Henry Murrav,
Ashfield, Beau Pare, ‘

Fig. 2.—Spectacles adjusted for
Shooting, etc.

Fig. 1.—Dilagram showing Means and Modes of
adjusting Spectacles.

them—at each corner, wherein the wooden legs
are fitted. Near the inner edge of the ledge
are a number of holes, into which hooks are
fitted, from and to which cords are laced, which
form the bottom of the seat, and give sup-
port to the stufling and upholstery; and utility
and importance for this is claimed on the
plea that 1t can be quickly unlaced when it is re-
quired to renew the stulling of the chair seat,
In the corners of the frame the legs, and at the
rear the back, are inserted and bolted to the

frame by screws and nuts, the 4
nuts being on the inside so that == ﬂ
all may be readily taken to pieces B
in case of removal. Mr. Murray I
claims that the formation of the o
angle metal frame gives great I
rigidity, combined with lightness

and durability, and allows of the EE%?:;E Eff
above method of fastening the legs, Chair.,

To make this and what 1s to fol-

low completely clear to the reader, let the annexed
dingram represent a section of the chair frame on
the right-hand side, the sccetion being so managed
as to show the perforations in both members of
the frame. Then A will be one of the holes in
which S hooks are inserted to carry the lacing
that forms the seat of the chair. The perfora-
tions, of which n 1s one, in line in the upper part
of the lower member of the frame, enable the
covering, or trimming, to be laced or stitched on,
thereby avoiding the use of tacks. The mould-

co. Meath, to make 3 E;lu-:;.".ﬂ.f;:ﬁi_'.'iii'f:m.‘..'i:.""|-"¥- R AL
mention of a new 0’ AV —
mode of making TS R — I,JDB
chairs which he has ‘ ~\ LT R
recently  invented, : -— -
and for which I be- 1 g %1 ny —— =D
lieve he has obtained i (= -

provisional  protec- A )

tion. I cannot illus-
trate the invention,
because to do so
would involve a
good deal of
space, and he, and
my readers too, must
be contented with
the simple descrip-
tion, Iirst of all,
there i1s a metal frame 2
in the ordinary form
of a chair seut, hav-
ing a broad ledge
Errﬂjm:ting inwards
om its upper edge
and indentations—or
‘““re-enteringangles,”
a8 the maker calls

Fig. 3.—Spectacles adjusted for
Reading, etc.

o

ing can '« scrawed on from the inside—that is tq
say, by screws passed into the moulding through
the heles indiented by c. If preferred, the trim.
ming and moulding can be finished in lengths,
and screwed on afterwards by means of a thin
slip of wood, to which the moulding is fastened
by gluo or otherwise. I have now given as fully
as I can the principle of Mr. Murray’s invention,
and I wish him every success in disposing of it,
I am bound, however, to say that, to my mind,
the plan of bolting ‘the le
separate parts, to the metal frame is
structurally weak; and as chairs,
especially heavy chairs, are not al.

rickety. And no one will desire to
be continually tightening up the
nuts and laces of the chairs he has
to sit on.

13.—Monrg's New ADIUSTABLE
SPECTACLES,

In Figs. 1, 2, and 3 are shown
spectacles of a new and improved
form, made on More's Patent, and
sold by Mr. James White, optician,
209, Sauchichall Street, Glasgow.
The peculiarity of construction ex-
hibited in the frame enables the
wearer to adjust the lenses at any moment so as
to put them in direct line between the eyes and
the object looked at. By this simple contrivance
the prismatic and distorted effects frequently re-
sulting from the use of ordinary spectacles are
completely obviated. The means adopted can be
gathered from Fig, 1, which shows one only of
the two glasses. The wires on each side twrn by
means of the loop, A, on the axis, so to speak, or
the ends of the axis of the spectacles, and hence,
when the spectacles are placed in position, the
glatses can be easily adjusted to suit the re-
quirements of the wearer—that is to say, they
may be turned to accommodate the eye when
directed upward (as in Fig. 2) for shooting, or
downwards (as in Fig. 3) for reading. The ad-
justment, indeed, by the wearer to the best and
most comfortable position for any kind of occu-
pation or pursuit can be obtained at once, which
1s also very desirable for peculiar lenses ordered
by oculists, as the frames, as alrecady pointed out,
can be adjusted to a nicety. The specimen
glusses sent by Mr, White are well made, and
comfortable to wear,

14.—Warkinsox AND LoNspALE'S PHOTOGRAPHIC
Brasswonk.

I have received from Messrs. Watkinson and
Lonsdale, manufacturers of photographic, scien-
titic, and laboratory apparatus, photographic
rack and pinion, milled screws, and camera fit-

tings of every description, New Briggate, Leeds,
a parcel of ther
23 ) photographic brass-

o work and fittings,
e ‘:"1 finished and unfin-
= |[ [ ol ished, which appear

to me to be well
made, and thoroughly
well fitted for

o
é_, ;j
=7 29
m"'”"‘“’”‘“l'] 5 they are intended.
Price lists, I may
say, are sent free to
all who may apply
for them, and Messrs.
Watkinson and Lons-
dale will make any
gpecial fitting that
may be required to
order and drawing.
I give herewith en-
avings in minia-
ﬁ:rﬂ uégsmuny of the
fittings for cameras,
etc., supplied by the

26

Watkinson and Lonsdale's Photographic Furniture.
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ways lifted from spot to spot, those
that are made in the manner de-
scribed will soon get somewhat

the
purposes for which.

courtesy of the manu- S %
facturers, These com- S
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}4} side hinge plates,

Work—DMay 3, 1890.]

in lien of rule hinges,
or short focus cameras, (3) camera catch,
(6) side struts (7, 7a) stops and turn but-
tons, (8) rack and pinion sets, (9) double swing-
back fittings, (10) binding plate, (11) slotted
late for rising fronts, (12) trinngles for tripods,
(13) « Airedale " sliding stand, (14) corner plate,
(15) bridge for strap handles for carrying camera,
(16) double hinges for cameras, (17) hooked
strut, (18) crank turn pin for dark slides,
(19) ivory numbers for dark slides, (20) turn
buttons, (21, 214) springs for dark slides, (22, 23)
T-bolts with milled nut, (24) tripod bolt, (23
milled head front screw, (26) camera screws for
attaching camera to stand, (27) clip, (28) screw
bolt for studio cameras, (29) guide strips for
cameras. The prices, in all cases, appear to be
extremely reasonable. Tue EviToR.

i

SHOD:

A CORNER FOR THOSE wio WANT To TaLk IT.

NOTICE TO CORRESTONDEXTS.

®* In consequence of the pgreat pressure upon the
“Shop " columns of WORK, contributors are
requested to be bricf and concise in all future
questions and replies.

In answering any of the *‘ Questions submitted fto Corres-
ents,” or in referring to anything thet hos a

peared in ** Shop,” writers are requested to refer to the
number and paye nf number of Work in which the sih-
ject under consideration appeared, and to give the hendng
of the paragraph to which reference is muwle, and the
initials and place of residence, or the nom-de-plume, of
the writer by whom the question has been ashed or to
whom a reply has been already given. Answers can-
not be given lo questions which do not beur on subjects
that fairly come within the scope of the Magazine,

L—LETTERS FROM CORRESPONDENTS.

Mitre Cramps. — H. B. (Chatham) writes:
“Having seen in WoRK several mitre cramps
and blocks in recent issues, and not seeing one
the same as enclosed sketches, I send them hoping
that they may be useful 1o some of my fellow-

ers of your valuable Wokrk. Fig. 1.—C is a

Iig. 2.
Mitre Cramp.

board 1 in. thick; A is a block 2} in. thickness
Bcrewed to C; E is saw cut; B B, two blocks (wood)
= in. by 1} in. serewed to board, ¢: ¥ is bolt with
thread, the nut of which is Jet in the blocks, B; D is
thin piece of iron tosave the point of bolt damaging
moulding. Fig. 2 is the moulding; after being cut
it is screwed up ready for nailing.”

Wheel Cutting.,— ALIQUANDO writes :—* Let moe
remark that Mr, Campin's (Fig. 5, page 792, Vol. L.)
Wwheel-cutting article conveys an erroncous idea. As
Mr. Campin says, the centre of thickness of the ro-
}II‘F cutter must be exactly the same height as the
ine of the lathe centres, Represented as in Fig. 5,
the rotary cutter is far abovethe line of lathe centres,
for the top of the top table of the slide-rest is not
much below the line of lathe centres (merely enough
to take a tool), and to cut wheels in this way the

- Totary catter should be represented as close to the

Lop table, and bracket to correspond. Mr. Campin

.'m"f mmeans to convey the utilising for wheel-

LALIQUANDO in his eritical remark aue answered
himself in mentioning that 1 state the proper posi-
tion of the cutter. It is nearly twenty-five yvears
since I worked in a shop, but [ know that the top
slide must be tuken away to adapt the cutter slide
as I suggest.— 1", C.].

II.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

To Cut and Polish Opals.—IE. L. I3, (London,
S. k) .—E, L. B. asks how to cut and polish agates,
jasper, and opals. Anmd although 1 am willing to go
into the whole matter as nsually carricd our, still the
lapidary’'s bench and mills, wihich work horizontally,
are not generully usetul tools for an amuateur, like
an ordinary lathe 15, So for a week or two [
will postpone that part of the reply, as I rather
funey that some of the tools used by mechanical
dentists may be made available for the purpose
of polishing stuncs. The reason of this uvivision
is that the stones mentioned are of ditierent hard-
ness, und require ditlferent material and appliances
for their working., Now, opal i3 a solt stone,
and cun be cut into shape with a (medium or tine)
corundum tile, and water—or even with a tine
steel tile. Next get them smooth by rubbing them
with & picce of rag-stone, or waler of Ayr stone,
and water; or, better, In a grooved picce of same.
I'hen when the surtace has been got gquite regular,
it has to be polished, which vou can do with a
lenther bull charged with putty powder and water
(oxide of tin, I believe, is its other name). llow-
ever, any jewellers material shop, such as Gray,
Clerkenwell Green, or one of those near Jerusalem
Passaze, will be able to supply the articles tor a
few pence. The above is all the actual process,
but perhaps it will be as well to give further de-
tails. First of all the stone mnst be held somchow,
as it is probably too simmall to hold in the tingers,
S0 purchase u little lapidary’s cement, and put
it on a piece of stick, until it is in the form of
Fie, 1; it is casily managed by Lholding it over
the flame of a spirvit lamp, or of gas. When the
cement is in shape on the stick, then you may
heat the end again and place your opal on it
Then mould the cement into a nice smooth shape

Wil

Coement,

F‘ll.llll'.

Cutting and Polishing Opals,

with the moistened fingers; and you may make
vour opal and the top of your cement just wiarm,
but you will get into trouble if you heat this stone
too much. When placed thus on the stick yon
can cut and polish one side and the edge, then
by warming it again you can turn it over aiud
do the other side. When you wish o remov
the cement which adheres to the stone, just dip
it into turpentine or methylated spirit, and 1t can
then be rubbed ofl. The shape that opals arc
cut can be secen in any Jjeweller's window.  They
are convex everywhere except the cdoe: they
must not be cut with flat surfaces.  The edose
or girdle itself should be a strong one, and guite
straight, like A and not . A lathe 15 always used
for this work, but, as you state that you have
none, [ have given a method of eatting and
polishing such soft stones withont it, These are
the materials you will require. (1) Corundum file,
medinm or smooth; (2) piece of rag-=stone, or
watler of Ayr stone: (3) leather butl; (b putty
powder; (5) lapidary’s cement : () sticks lor same,
which you can just as well make ror yourselr out ot
a picee of firewood : unless you preter them turned,
then yvou can buy them at some of theshops at
or about Clerkenwell Green, E.C.—1. S, G.

Chair Rivets.—SvraTz (Lridport).—For one way
of overcoming the difticulty of putting the rivets ol
the reclining chair in their proper positions sce the
reply to J. L., who has found the same ditliculty as
vou. The chair, of course, will not fold tlat as you
seem Lo expect, but is folding in the sense that its

osition can be altered and the buck raised or
owered as may be desired.  The sume plan of lind-
ing the rivet holes may be applied to No. 1. The
osition of the rail at B should be between the
ong stiles of the back anid about 1 in. above where
the end of the side picce of the seat crosses the lower
end of them, ‘This is not shown as clearly as could
be wished in the drawing, the fact ol its being in
perspective  being detrimental to the showing
clearly of such minute details.  Jor the attachinge
of the back and front ends of the rope to hang the
chair you can either bore a hole in the framing, of
the same dinmeter as the rope you use, and secure
it by passing it throngh and tying a Knot on the end,
or yoiul CiLll use l”'u-_.ﬁ, SECWW ll}.l"f*' screwing t].'li_"[n. mmto
the wood at the desired positions, I daresay that
vou have noticed in these columns a few weeks
since a letter stating that_chair No. 2 had been
patented in this country. I do not know exactly
what the pains and penalties attaching to the
makine of a patented article for your own use may
be, but I merely call your attention to the fact, so
that you may be aware of it.—G. LE B.
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Saor. 111
oy . . a i neea. | entting ulathe’s own slide-rest, not ths Attine up of Polishing.—-\W. IL. W. (Rocvhdale).-"
 back, (2] focussing  screws, (3) cilp g, a second alide-rest to the lathe for suet uurl{f:‘ b e prbckdnie =10 poliek

{uur pine dressing tuble vse ordinary French polish.

delore applying this r;n over the work with u coat
of size. When dry, body in with the polish and
linally spirit off in the wiry which has several times
been given in these columns, It is sometimes difli-
cult to get the rabbers into corners so as to finish
them olf cleanly, and yon may have to nse a brush,
1.c., Lo put a little varnish in them., The subject of
“graph” making will be dealt with on some [uture
occasion in a special article,  As has been frequently
stated, it is wtierly impossible to reply In ** next
week's issne"— D, A,

Brass, Tin, and Iron Flux.—WooD-WORKER
(Southsea).—The flux for brass, tin, and iron is
diluted chloride of aino, that is spirits of salts or
hydroehlorie acid * killed" by adding zinc cuttir
to it till it ceases to work, and then diluting what is
left with nearly the same quantity of water. 1f you
are, as you suay, a reader of WorK from com-
mencement, you have not been a very careful one,
or you would have found this information in my
tfirst article on soldering.—R. A.

Enamelling Steel.—AMATEUR (Glasgow), —If
yvou have only to enamel a picee of steel 6 1n. by 1 in.

¥ 1in., Ishould advise you to put it in the hands
ol u respectuble ironmonger, who would get it done
for you for a trifling sum, It would scarcely be
worth while to take ap the wvaluable space in
“>hop” to describe the process of enamelling iron
or steel, and I expect it it were given you would
scurcely deem it worth your while to purchase the
expensive plant of muttles, crucibles, chemicals,
fluxes, ete.  Correspondents ean hardly expect that
questions involving in their answer a full descri
tion of a mechanical trade or process can be dealt
with in* Shop,” which is more for detail in practice,
space lor answers being necessarily limited.—R. A.

Bell Telephone.—E. W. (Hurstpierpoint).—
This querist has set me a task the magnitude of
which alinost overpowers me. I will, however, do
my best to answer as fully as possible with a due
regard to the limits of * Shop.” I need not tell you
thatjthe Bell telephone is patented ; you know that,
aml you know you must not make it for sale,
but you want to know if you will be *‘lible  if you
nuike it ftor your own use. Now I hardly know
whut you mean by the above expression, and I have
very little experience of the working of the patent
luw=, but 1 faney that if you made and used for
business purposes a pair of telephones of the Bell
type, you would be guilty of an infringement of
Licll's patent rights, and you might be liable to
prosecution if the United Telephone Co. thought
it worth while to take the trouble. You want to
know also it vou can make any Kind of transmitter
with carbon as long as you do not make the one
kunown as the Blake transmitter. Certainly you
cun, and you can alsomake the Blake transmitter if
yvou like, but you cannot make and use for business
purposes the Biake transmitter, and a great many
other carbon transmitters, for the simple reason that
they have been patented by their various inventors.
All microphone transmitters are not made of car-
bon, and 1 do not know how you came by the know-
ledge that they were ull patented. The first one,
the one from which all the others have sprung, that
of IProf, Hughes, was not patented, but given to the
world in the generosity of genius. The microphone
transmitter given in page 3572, Vol. 1., is not
patented, for the simple reason that the maker
diel not apply for a patent for it, and he does not
think that it is an mfringement on any existing
patent. But now comes the purt of the task from
which I shrink; you want to know what is really
patented. 1 must ask you to try and find this out
tor yourself. And to guide you a little in your
search, I may say that telephone matters to
be talked about seriously in the year 1876, and ever
since that time, year atter year, even day after day,
specilications have continued to flow into the patent
ottices of this nnd other countries claiming novelties
and moditications in telephone and microphone
mutters, So if there is a free library in your town.
w nice little exercise for you in the evening will be
to Juook up the volumes of specitications from 187d
to 18:4, ﬂnlil thirteen vears, but then there are about
W) or 100 volumes published every year. Itis very in-
teresting, and one gets o world of information from
seurching through these volumes, I have been there,
and 1 think it would help you very much. The
“ English Mechanie " receiver is muchthesame as the
one deseribed in No. 28 of Wonrk. A soft iron rod
is u=ed instead of u permanent magnet ; the wireon
the bobbin is } oz. of No. 30. The iron rod is mag-
netised by the passage of the baltery curreut
through the coil ; the diaphragm is made of a piece
of jum pot parchment, with a small bit of ribbon,
steel, or milk tin stuck in the centre. Two No. 2
Leclunché cells at each end would be sufficient for
100 yards, 1 could not give instructions to make
an automatic switch to work bell, microphone, etc.,
in this column, for instructions would be uselesa
without detailed drawings, and these would take
up too much space in “sShop.” I may, however
prepure un article on this part of the subject of
telephony, and if the Editor ean find room in the
body of the paper for it you may get your wish
gratified.—W. D.

Pen.—D. B. {ﬂ!asnnw}.—l am not certain about
it, but from your description I think the pen you
want is that known as the audascript. It can be
got from any good commercial stationer.—D. A.

Instructions for Cu and Polishin
Stones as Practised by Jewellers.—G. P,
(Camberwell).—See above reply to E. L. B,
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Microphone Making.—T. D. (Nottingham).—
You ask for *the best source to obtain practical
information on the making of microphone appa-
ratus,”” Why, man! the best source to obtain in-
formation on this or any subject under the sun is
WOoORK. In thenumber and on the page which you
quote, besides the sketch, there is practical informa-
tion given which will enable EHE one to make a
microphone transmitter. DBut whit 1s 1t you want?
I can easily give you the name of a handbook on
this subject, but you surely do not intend to sct to
and make all the microphone apparatus deseribed in
that book : if you do you will have little spare time
this winter at any rate. The books on this subject
are “ legion,” and the various apparatus described
in each are *legion,” therefore the apparatus may
be actually termed legion of legions. As a beginning,
you might try Du Moneel's * Telephone, Microphone,
and the Phonograph.” You might also try *'The
Age of Electricity, from Amber Soul to Telephone,
or *‘ Klectricity and its Uses.,” Butif you write to
Workg, asking for instructions to enable you 1o
make anything, you will not reguire to go much
further atield.—W. D.

Gilding Moulded Frames.—J. T. L. (Derbu).—
For a short description of the proper method of
preparing and gilding compo frames, and which is
termed walcr gilding, I must reler you to iny
answer to B. P., page G603, Vol. I. 1 am not cer-
tain, however, whether you have any notion of this
process, or whether your remarks apply to oil
gilding. 1 should think the latter method the
only one you can wish to take up, unless prepareid
to spend time and money, besides much patience,
in acquiring a mastery of the former. If you have
rough plaster or ** compo " surfaces, get them clean
and smooth with glass-paper and carver's tools;
paint with two coats of enamel paint thinned with
turpentine, and then, atter stopping dents, ete.,
with white lead putiy and this hardening, coat
twice with enamel only, thus getting a good ™ face™
upon the work before gold-sizing. 1f the size does
not *take " on this nicely, dull it—the [rame—down
with rug and “turps,” or ground pumice, water,
and rag. Use oil gold size, and buy it ready for
use. Sceseveral other replies on this subject.—F, P.

Spirit Varnish.—F.-1t. (London, E.).—The or-
dinary and most simple form of naphtha varnish
can be made by dissolving shellac in wood naphtha
—a preparitioa of which, termed * patent knot-
ting,”” being much used by painters and Kindred
trades (see article on " O0Oils and Varnishes”).
“ Brown hard” would certainly be best for all
general purposes, while the " chipping and crack-
ing ? qualities wonld most probably be only with an
interior article, or when used under unfair or imn-
proper conditions, into which space will not allow me
to enter here. Like mostinquirers, youndon't mention
what purpose you thought to put itto. I donot be-
lieve in making varnishes generally, unless for
one’s own professional use, and with experience to
guide nne—like(imlishcrs making their own French
polish, etc., and which is a comparatively simple
matter. Try Manders' patent knotting belore
guu make any, and see if it answers your purpose

efore buying the ingredients,—I. P.

Paper-Hanging.—C. B. (London, S.E.)—I am
unable to give you any information of the books yon
desire. I do not expect any such have yet bheen
written. Paper-hanging, as a distinct trade calling,
is but of recent date—say, the last twenty or thirty
years. In earlier days it was as often a carpenter’s
Job as a&uint,er's. and it is only in the largest trade
centres that we lind it followed as a separate branch
of work. The wide range in materinls and prices of
paper-hangings—from the cheapest * pulps” at 2d. a
piece to the “ Japaneso lcathers™ at 60s., new pro-
vided for all classes of houses, and for all conditions
of life—make the subject of ** grnpﬁrly fixing them”
a vast one, and altogether beyond the scope of
*8hop.” When our Editor is able to find room for
a paper bearing on the entire process, you will,
doubtless, be well rewarded by a study of it. As
your note is but a general query, I cannot directly
advise you, nor am I able to judge upon what elass
of goods and work you desire help with., We will
aid you later on.—F. P,

Washable Distemper.—ONE AT SEA.—In com-
mon with yourself, there are many readers of
WoRrK who would like to learn how “to make a
washable distemper paint,” the writer amongst
them. Distemper, or fempera, is essentially a
water-colour production that is prepared from sub-
stances dissolved in water and *bound” together
with gum, size, glue, ete.,, and all of which are
egually soluble in water at any time. The two
distinctive natures of oil (that is,* washable "), paint
and distemper (water paint), eannot be practically
combined for Aouse lpm:m:iny by any convenient
mixture or process. The ancient tempera work of
the days of the Pharaohs was, presumably, painted
on in water, and afterwards covered with wax. By
the addition of hot 0il or Russian tallow, and so on
a mixture, with line or whiting for its body, can be
made to stand rain and weather on outsides, but it
is not fit for good interior work. J. Orr & Co., of
Charlton, Kent, by chemical and mechanical means
make the best I know of—* Duresco” it is called.
There are others in the market, but if you must
have * washable distemper,” write the above firm,
As a professional worker, I would advise doing
without it.—F. P,

Extracting Sugar from Beetroot, — M. H.

‘W. (Sale).—The manufacture of su requi
uanédmhlar amount of capital ; hutg%rwiuq:h?fﬂ;

g ; y
T TN

e il v gy

sketch the method used in Eurepe so that you can
see if it is practicable to your friend in Manitoba ;
it may also interest other readers of WoRK. The
beetroots used are a white variety, not the red used
as a vegetable, and contain about ten or twelve per
cent, of sugar. They are well washed in water by
mechanical agitation, and then torn to threads in a
“bectroot rasp.” This consists essentially of a
hollow drum, A, about 2 ft. in diameter, and 18
in, in the axis, revolving at the rate of 100 to
600 revolutions a minute, and whose periphery is
covercd with saw-blades rising about i in. from
the surface, against which the roots are Eus:hed by
means of a wooden block, B, the pulp being col-
lected in a cistern, ¢, below. Two such ceylinders,
revolving 400 times per minute, will grind two and
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Extracting Sugar from Beetroot.

a half tons of roots in two hours. The juice is then
forced out of the pulp by hydraulic pressure. An-
other method is to slice the roots in pieces about the
four-hundredth of an inch thick, and to soak these
slices in water for some time. In either case, the
juice is at once mixed with milk of lime, and boiled
by means of a copper coil heated by high-pressure
steam. This coagulates and precipitates man

albuminous and gummy matters dissolved out with
the sugar. The excess of lime is removed by
Fu.ssmg a stream of carbonic acid gas through the
iquid, which is then run through the bag-tilters,
This consists of an upper cistern, A, having a per-
forated bottom, as seen in B, In each hole is fixed a
nozzle, to which is tied a cloth bag, ¢, about 2
feet in diameter, and 6—8 feet long, compressed
in a canvas sheath about 5 in. in diameter.
Below 1is another cistern, D, to receive the
filtered liquid. which is run off, concentrated to
a H%EI::‘.lﬂﬂ gravity of 25° Baumé, and decolourised
by being passed throngh iron cylinders, 5—10 feet
in diameter and 10—50 feet in height, fllled with
granulated animal charcoal (burnt bones). The
clarified syrup is then evaporated down in a
vacuum-pan, which consists of a copper or iron
vessel,
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@ lower sphere of which is about 2 feet |

in depth and 7—10 feet in its greatest diameter, and
the upper sphere or dome, which is hermeticaliy
fastened to the lower sphere, about 3—35 feet in
height. The sugar is boiled by means of hot water
or high-pressure sieam circulating through pipes
coiled within the lower sphere of the pan, the
steam from the sugar being drawn off by means of
pumps and condensation. When the syrup is full
of crystals, it is drawn oft into the eentrifugal
machines, which male about 1,000 revolutions per
minute, and in which the syrup is forced through
the perforuated sides of the box, leaving the sugar
within. This is washed with liquor without stop-
ping the machine, and then tuken out rendy for use :
the syrup being boiled again, and returned to the
machines to get a second crop ol sugar, and so on
for several times, the remaining syrup being mo-

lasses, On an average 100 1bs. of beetroots will
i—.rrmtu.iu 10 1bs, of sugar, which is obtuined us foi-
OWS: —
IPirst sugars .. . "o o 000 1bs,
=ccond ,, .. . . wo, T o
Third ,, a0,
Molasses .. o .. 180 ,,
Losses—Sugar in pulp v o O'50 ,
e A0 SCUINS .o 0 .,
. Jostin filters,ete. 0759,
Miscellancous . voe ,,
10000 ,,
F.B.C.

Cold Lettering.—Boxa Fioe.—I do not think
any practicul worker wonld answer you otherwise
than ** Use japanners' gold size made by a good
firm!™ At the outside, {mlf an hour is the longest
time it would have to stand before laying on the
leuf—some makers' size drics in half that time. It is
a rood plan to keep a little size—japanners’ —in an
open vessel; it acquires body, and gives a better
rloss when gilded upon. 1t also gets very thick,

ut, by the addition of some fresh size, we gel
working consistency with more body and gloss.
Upon such a surface as that you mention, when line
strokes would probably be required, I fancy the
fresh artiole would be best; the * aged ” size unswers
well on bluck flatted surfaces,.—F, P,

Imitation Marble.—H. B. (London, E.).—I con-
clude you desire to get a perfectly plain black sur-
fave, and not a veined imitation like *black and
gold” marble. If you notice a piece of polished
marble, or evenly a nicely-enamelled slate imitation,
you will ilnd its lustre is more akin to a French-
polish gloss than that common to a copal-varnished
surface., Kbonising, I am afraid, would not answer
by rcason of the grain of the wood showing, and,
therefore, painting with body colour seems the best
course open to you. Your surfaces being nicely
glass-papered, give the wood two coats of thin oil
paint, made from white lead and common black,
with the addition of a little liquid. or paste, driers.
and used with most linseed oil for first coat, but
more furpsg for the sccond. Carefully strain the
wiint each time, and paper with 0 glass-paper

ctween each coat, taking care not to take the
colour off the sharp edges of the case. Then when
any little places are putticd up and hard, give two
more conls, same nature and order as hu[ﬂre, but
with more body or pigment in them. The grain
will now probably be quite hidden ; if not, give Lwo
more coats—don't stint it, or try and put two coals
on at once. You can then finish it with two coals
of black enamel paint, spread it thinly for first
coat, then lightly rub with paper, and give a good
flowing coal, but don't *overdo it,” and have 1t
“run,” or you will get some ** veins” of ﬂll}'thm%
but a pleasing kind. Try and get a method o
doing 1t—first the recessed and most awkward
parts, and finishing with the face or most prenunent
parts. 1 hope, tor the sake of consistency, your
clock case has been designed and arranged witha
view to finishing as marble, and not to look like
“ carved woodwork " painted! If you have suitable
caps to the pillars, I funcy gilding with deep ’Ul'-'!
leaf would suit them ; and if, against the black
case, you could finish the pillars imitation mala-
chite”—a green-veined costly marble—you woul
get o handsome ellect; try it later on, when the
marbling papers are published. For the present,
bronze them all over. coat with the black enamel,
but made to the desired bronze-green shude with
raw sienna, or ochre, in oil, so that the metal Ehﬂ‘-t';'ﬁ
through, and then blow patiently a little of tdﬂ
rold bronze upon them before they are hard.

inish the pillars before the blackwork.—F. P.

Builders Measuring Book.—J. R. H. [ﬁﬂtﬁ"
iu,::rtun.].—'l.‘hfm arc several ditferent works pub-
lished annually, dealing with the pricing and ee
suring of work, and of these 1 can reunnij?
Alch]’er's or Laxton’s ** Builders' Price Huuk.r ;1' If
Builder is the place to look for the latest adver lsitil
ments of such books. As a worker engaged wil
one branch of practical building, I can quite hﬂihnﬂ'i
with you that in plasterers’ work there 1s muc 0t
could be beneficially written upon. At Pﬁi'fli[:
plastering * pure and simple” appears hardly ryd
able for WorK, so few readers would care ¢
“poughin” and finish oif an ordinary Jjob, Eﬁﬁ?mr
required, in their own home. Doubtless, our ting
will nzree that papers on modelling and ﬂna-nﬂswl_
are branches that would be acceptable to I[!} m;
and will arrange for their due appearance. Jelling
are young and persevering, 1 commend mo v
to yon, since many journcymen lnsterers
risen to good positionsin firmslike wa
ficiency and skill in thut line. Should you st _
thoroughly master ** measuring up,” you mus
mensuration.—F, P. :

ton's by pro-
oultor y A A
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5 Tools, T]muur.lﬂtﬂ-— A. H. W. (Newceastle).—

t L 28 A. H W. will be able toget any toolshe requires

ble ironmonger in the neighbour-
huaninr{ﬁsmﬂ ﬂtt:ml. cases, can see Lho prices marked
in plain figures on the goods in the windows. He
need not fear being charged 50 per cent. more than
the * professional " if he knows “‘ht:lt. he wants, and
to a respectable firm, (2) The only timber
merchant I know of in Newcastle-on-Tyne is J.
Bowman, 67, Quay Side, and if the quantity of timber
A. H. W. wants 1s too small for him to supply, no
doubt he will tell him whare best to go, but he
must be prepared to plane the stull’ himself, as few
ards have the convenience of being able to plane a
ittle lot of odd sizes. (3) Mouldings, as used by
carpenters, ete,, can be had al any timber-yard ;
fancy patterns from most picture-frame makers. It
. H’:{JV will write me, I will send him a moulding
book free. As regards the suggestions, if A 11. W,
will refer to No. 33 of Wonrk, issued November
2nd, he will find full information as to prices of
timimr, and how to buy it. Nearly every size 13
mentioned, and should be kept handy for reference,
I shall be pleased to give any further information.
"_"Al- J- I‘ln
Photographic Ferns.— W, IR, 1L (Manchester),
—** Hi r];ﬁ'l;l.\"leuldhﬂuk of Photograplie Ferns™ is
uh]iHﬁEﬂ by Piper & Carter, 5, Furnival Street,
olborn, London, price 1s.—I". J, C.
Cleaning Tin Goods.—I[rRoNMONGER (London,
W.—There is only one way that I know of 1o
whiten or clean tin goods that have been discolonred
hy exposure to atmospheric infinences, and that is
by means of some polishing material and plenty of
labour and *“ elbow grease.” 1 have had some con-
siderable experienco in this line, when younuser,
having had frequently the pleasare () of nssisting
to clean up the old stock of a large tin room of an
ironmonger, 1f the articles are much discolonred,
nothing will ever restore their original lustre,
whatever the makers of the various and much
vaunted polishing pastes and powders may say.
But to muke them fairly presentable, 1 have found
nothing to beat the following :—Make a paste of
line whiting and olive oil of abont the consistency
of thick cream ; add a few drops ol paraflin oil,
tako a piece of rag as a rubber, and rub the article
to be cleaned thoronghly all over. rubbing very
hard and briskly. When this is done, take another
rug and well rub all the paste off, retting the
article as free from it as {lnﬁﬂihlﬂ. then take another
rug or duster and some tine dry whiting, and com-
mence to polish.  You will find a tairly good polish
come up, but your dwster will get greasy ; keep
fnrning thﬂﬁrmsf partin, dabbing the duster in the
whiting each time till yon have polished the article,
and then finish with a chamois loather, with just
the least dust of whiting. For tarnished copper
goods, proceed in exactly the same way, using
crocus and oil first, and polishing with dry rotten-
stone.—It. A.

. Books on Carpentering.—Froy DBunrsa (Ken-
sinplon).—The following books may answer yvour
wrpose :—"Tredgold's ** Elementary Principles of
‘arpentry,” 12s, 6Gd. Sﬁpnn] v Ashpital's “Carpenter's
New Guide,” 21s. (Lockwoold & ('n): Davidson's
“Drawing for Carpenters and Joiners,” 3s. 6d.
(Cassell) ; Jewitt's * Manual of Wood Carving,"” js.
(Bemruse.)—F. J. C.

Bookbinding.— AN AmaTEUR (I alsall).—Yon
state in your letter that you have seen from time
to time articles and answers on bookbinding, How
strange that having scen these you have passed
over answers to the two questions which you ask.
In No. 17 of Work, page 269, yon will find instrie-
tions given for cutting edges of books, which is the
best way to mnke them level. And in No, ®
page 381, you will find a description of one mallmh
of marbling edges which is much better than
sprinkling. By the way, your method of sprinkling

i is very handy, but instead of iuk use the prepara-

= tion describedion page 269, Vol. I. Yonu might also
redden your edges by dipping a sponge in the
desired colour (red ink) and drawing it evenly

*over the edge, taking care not to allow any of the
ink to run in to the inside of the book. Wo nre
always willing to help querists, but thoy must be
wiiling to help themselves by looking up their baek
nuinbers.—G. (.

Duleimer Wood.—A. 1. G. (London, TV.)—If
A. E. G. will write me through the lditor T will wot
what he requires for him. Let me know exnet
Slzes nuﬁ L will get the nearest [ can:as I am in the
know,"” T may suceeed better, and forward on

« - through the Parcels Post,—A. J. 1.

Bricklaying.—H. G. (How).—It is not possible

_ within the limited space allotted to * Shop " Lo give
* Tull details of drawing, cutting, and setting arches
; but as a general rule, the joints of the arch should
" be drawn to radiate to the centre from which the
~archisstruck : & mould is then eut to tho shape of
* the arch bricks, and marked on the fnee of each
briek ; the lines are cut in for a short distance by a
fuw, and the bricks cut by the brick hammer,
chisels, and scotch ; they are then rubbed on n level
stome till they fit the mould. The bricks are set with
lllnu putty, the joints being ¢; in. thick, and set to
adiate to the centre, by means of a cord fixed to 0o
~ tailin the centre, or by a template made to (it on
. -Ihi? wood centre. A “series of articles on brick-
AYers work are now appenring, in which the sub-
~ Jeck I8 more fully treated. If yonu want informa-
: Dr&un any apecial work, if you send purticulars of
I, 1 shall be E’lu.tl to glve you any assistunce. I
should also ad aaguu to take lessons in geometry
. architectural drawing, if you have not done

80, a3 yon will then familinrise yourself with plans,
and the method of drawing them,—I.

Simple Incubator.- Amariur (St. Helens).—I
should like to say that there is nothing specially
new about the incubator, and no patent rights to
trouble about.  As te the regulator, 1 believe the
arrangement sketched is in prineiple similar to that
in Mr. Hearson's patent. 1 eannot tell when the
patent was obtained, but quite eight years ngo.
[he liquid used 18 part of the invention, and 14,
I think, some cther, spirit, or mixture which boils
at the required temperature. No doubt AMATEUR
is aware that spirit boils at a lowoer lemperature
than water, and any intermedinte boiling point can
be secured by a proper mixture of spirit and water
—that is, between the boiling point of strong spirit
about 90 and water 212¥, 1f AMATEUR can use gas,
he can easily manage the regulator without nny
bother about patented contrivances ; il not, better
zet an electrie bell and a thermometer to make
t‘lu!\tn.ﬂl: at 103%,  The gusregulator issomething like
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A Simple Incubator.

A, air-tight receptacle inserted in the top of ineuba-
tor near to the eges: B, mercury ; ¢, gas supply ;
D, pin-hole, to prevent gas going quite out : K, wuas
to lamp.  When mercury, B, expands gas supply is
stopped ; © can be adjusted and Oxed.—13, A, IIL

Fireplace Tiles. — GrocEr (Sunderland).—
Your fricnd was quite richt, the tiles would not
Kkeep their place if simply laid on the hearth. When
liles are Inid on an existing hearth, it is generally
done to save taking up the hearths, ete,, and krock-
g the place about (which would, no doubt, have
to be made good at the expiration of yonur tenaney),
and not with the idea of saving the tiles. Yon
woul? gnd that the tiles, after having been sub.
Jeeted to the heat of the ire and the wear and tear,
were of very little use after being taken up, althougeh
the hearth under them could be cleaned and left
intact, If you also are not so particular ns tosaving
the tiles, but do not wish to destroy any portion
of the house which yon might be called upon to
make good, the best way to go to work is as follows:
—First determine the size you wish the hearth to e
(letting the size of tiles influence you ns much as
possible, so as to avoid more cutting than is ab-
solutely necessary), allow about ', of an inch
for cach joint betweon the tiles, then take a picee
of angle iron about 1 in. by 1 in., and bend, or have
it bent, to the length your hearth is to Le, and
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Fireplace Tiles.

the distance out from the jambs, The bottom
Nange should now be drilled and conntersunk for
serewing to floor: this will form a strong rim for
your hearth. If you wish the tile hearth to bo
smaller than the existing one, drill small holes in
the latter, corresponding to the holes in the iron
rim ; fill them up with molten lead, and this will

' for your screws. 1f you

ﬂve you a strong fixin
ink the iron rim would be unsightly, you can buy

a japanned cast iron curb or fender to about the

arction shown at A, nnd by drilling o few connter.
stk holes through the top it enn be serewed down
to the Hloor as deseribed ahove.  They are very
cheap, and enn be got to almost nny wize, and maks
avery nice fnish, for | have no donht yon would
fnd it rather a ditlienlt matter to get anvthing in
the shape of o fender to Nt up 1o the lron rim,
nied with this jutter method yon have the fender
nd rim in one. Che small sketeh anhove shows one
half of the hearth done with an iron ron, ol the
uther holf with o curb,  The tiles should be bedded
on the old hearth with Portland eement, having ot
least § of an inch bed under them, In eutting
the tiles, you simply eat throngh the glaze on the
face of the tile with a smwall steel chisel about
. of an inch wide, and then tup them alon
the line at the baek, when you will find they wi
break quite readily, You must not be disappointed
il you break one or two, but try and make them
work in for the back. 1 any of your tiles require a
piece taken out of them, as ot 1, the simplest way is
to cut them right through straicht across, and then
cut the peee ol after. You can then replace the
picee you want, and the joint will hardly be
noticed, if you are eareful not to get any cement
Intoit, - As you are an amateur, the hest way to lny
them is to cut and it all yonr tiles first ; then take
them up and lay them in water,  Now mix ap some
neal cement rather soft, and doat over the “ﬂmln_- of
the hearth a hittle igher than von reckon the bed
should be when finmished ;o nest lay all the tiles
quickly and lightly on the ecment, amd pat them
down evenly to a level sdartaere with n picee of
wood, amd then any of them that are too low or not
low enough, ete,, can be picked up with the point of
o trowel, and aclittle bedding wdded or taken away
ns Lhe ease may be, and the tile relaid. 11 yvon now
mix up aboul a haondtul of sti” cement and with n
rigr ruboit well into the joints, you can then polish
the tiles ofl with o dry eloth.— 15, 1.

Boat buildine.—Novice, - Papers on this subject
have been already begun in this volume, beginuing
wilh eanoes,

Taking Out a Patent, -G. W, (Bourncmouth)
does not make the natnre of his invention quite
clear. 11 the novelty exists in the shape, pattern, or
design, registration, at a cost of 10, will protect it ;
but if any mechanical action or principle is in-
volved, it ean only (ns has been already explained
to o previous correspondent) be protected by the
more ¢costly patent,—, ¢, C.

Camera Bellows. — 'HoToGRAPIIER.— Full di-
rections how to make a camera bellows have already
been given i Wonrk. They may be summarised ns
follows i~ P'aste together with bookbinders' paste
some stout buckram and  bookbinders' ¢loth of
sutlicient size. The dimensions must be determined
Ly measurement of the frame of the enmera to
which it is intonded to attach it, n little allowance
being mude for overlap,  The lengeth of the material
must be two or three inches longer than the re-
quired extension to compensate for the folding, and
to avoud undoe strain.  Rale lines, an inch npart,
neross the width of the material, and from corner
to corner, corresponding to the frame, ns guides for
folding them belore the paste becomes absolutely
dry, 1ol the material backwards and forwards
wcecording to the lines, amd put under pressure so
folded Gl dey,  I'all out the material straight and
make =harp erenses alone the lines drawn from
corner to corner, the buckram being inside : bend
the tirst ereases at rigcht angles with the Iatter.
Fineh up the corners smoothly with the finger and
thumb, and glue the overlap to complete the
Bellows, It iz as well to make a paper pattern first
Lo aceustom onesell to the folding, as experiments
cannot be made on the pasted material without
spoiling it.— D,

Electric Lighting.—C. V. M. (London, S.¥.).
—1 advise you to have nothing to "do with an ap-

mratus for lighting a 55 volt 32 c.p. * Ediswan”
Lunp. Il you want to get o licht of 32 c.p. from
incandescent unps, get four § e.p. lamps and group
theminparallel, Read my articleson** Model Electrie
Light™ when they appear, and then you will be able
to judge for yoursell respecting the cost of appara-
tus necessary to light up one 5 volt 32 e.p. lamp, as
also how to set about getting the eleetrie light
required by you, I may tell you, however, that
i 39 volt lnmp will not need an 2.0, F, of 120 volts to
light it properly.——(i. 15, 13,

Plpe-Lighting Plane.—J. . (Reipate).—The
plane for making pipe lighters curled up like a
Lwisted paper spill has already been fully deseribed
nndd illustrated in No, 30 of Wonrk, page 465, This
tdeseription, weitten by ), 1., and havine threeillus-
trations of this particular plane, must have escaped
the observation of J. 1% If, however, he does not

nite understand how to make the plane from the
description given, or feels uneertain as to his prob-
able suecess, he ean get o plane for the purpose at
I'reston’s, Pentonville Hill, at & very cheap rate.
The plane they sell is made of iron, and is suitable
for either amateurs, tobaceonists, or others who
may desire or requive these lighters for themselves
or olhers.—H., A. 13,

Copying Apparatus.—J. R. 1. (Newark).—To
nse the graph copying apparatus, all you have to do
is to write with a gpecial ink in the ordinary way.
Allow the ink to dry without using blotting paper.
Then Iay the paper with the writing in contact
with the graph, smoothing it down ecarefully to
avoid smears and wrinkles. Allow the paper to
remain for a minute or two.,  On raising it you will
find the jelly has taken an imprint of the writing
or drawing, which will be transferred to any sheet
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of paper pressed down on it and allowed to remain
for a few seconds. As you will have seen elscwhere
if you read these columus, it is llﬂbﬁﬂsﬁlblﬂ Lo give
answers in * next week's * Shop.' "—D. A.

Bevelled Glass.— R. T. H. (Chatham).—The
price of glass per foot depends on the size of the
plates, but unless any of them are very large you
may reckon them as costing from 2s. 1o 3s. per 1oot
euper, Cost of bevelling varies according to the
width of the bevel ; you may reckon it as from Gid.
1o 1s. per foot run. Price will also be regulated by
quality of glass, silvering, and bevelling. You can
get the plates by ordering them through any good
cabinet maker.—D. D. :

0il Fuel.—J. M. (Ayr).—The information you
ask for cannot be given in these columns, as so
much depends on circumstances. You should con-
sult an engineer who could personally examine the
boiler and its fittings.—L. J. P.

Colour Box.—A CoNSTANT READER (Leicester),
—I do not know that I ean better help you to make
a box to hold oil colours in tubes and other sundries
than by describing it as a tray with a lid. The tray
is to be divided into compartments by partitions of
thin wood. The compartments of course will vary
according to the sizes of the tubes, as though you
only state one size, I presume you would not think
of getting large tubes of the more valuable paints.
As you are going in for a quantity, or, perhaps I
should say, have got them already, mark out on a
sheet of paper the full size of the spaces necessary.
You will then have no difticulty in arranging the
compartments in your box accordingly. do not
understand the part of your letter referring to
palette, brushes, ete. Surely you do not contem-
ﬁlnla aturLinF to landscape work without any

nowledge of painting. If you already can malke
use of about forty colours, you must have made
some progress in the art, and do not require to be
told among other things that brushes are a great
deal a matter of custom and fancy, that size
depends on the class of work, size of canvas, and
B0 on.—I), A.

Type-Writing Machine.—A. J. M.—Tam afraid
no directions for making a type-writer arve likely to
appear in these pages for the simple reason that
machines of this classare complicated contrivances,
and that any one inventing new or improving on
old forms is more likely to patent than to explain
how to make. At present all the best machines are
protected by patents, but even were this not the
case, I am inclined to think that it would not pay

ou to muke a singzle machine, as they are produced

¥y machinery and require the utmost nicety of con-
struction in every detail. The prices of good
machines, that is those with which rapid work can
be done, are high. As you do not care to incur the
necessary expense for a new machine, why not buy
a second-hand one? They are constantlly beinyg
advertised in the Bazaar Fxchange and Mart,
A cheap rapid writing machine called the * Mer-
cary " is in ]inreparuticun. and as its price will only
be £88s., or less than half that of any of the best
keyboard writers in the muarker, it nmily suit you,
Glad to hear you like Work so much.—D. ).

Modern Beechives. — AN AMATEUR WORKER
(Dorking) has quite a treat in store for him, for not
alone are bechives and their construction to be
described, but all the other apparatus necessary for
the apiary. Space isthe only commodity necessary,
as most of the papers are already in the Editor's
hands, and the others have appeared already.
From the tone of AMATEUR WORKER'S letter, 1
would recommend him to send cighteen pence to
Messrs. Houlston & Sons, Paternoster Ilow, Lon-
don, for a copy of Mr. Cowun's *Bee-IKeeper's
Guide Book,” which will reveal a new world in bee-
keeping to him. With regard to the label he asks
lfor, I can quite sympathise with him, but, unfortu-
nately, cannot name a publisher. lHowever, such
& small thing would scarcely require a ** publisher,”
us any printer would supply o tew hundreds for o
shilling or two, and then the name could be printed
as well as the rest, and perhaps some original verses
descriptive of the weakness of those people's
Inemory who do not return books. —Apis.

Milling Cutters.— W, F, ( Manchester).—Heat
the cutters in a clear smith’s fire, made hot by the
blast, but cease blo wing atthe time of heatingup the
cutters. Plunge the cutters, when red hot, into oil
o harden them, preferably using sperm oil. Then
]:nrlghtr:n them all over, and heat in a sand bLath.
['he bath may consist of any tine sand, and shonld
be heated with gas Jets underneath. "This will im-
part a very equable and easily graduated tempera-
ture to the cutters. When of & straw colour plunge
in water to temper. The speed of course depends
on the material. Roughly, you can use milling
cutters at from two to two and a half times faster
than ordinary cutting tools for turning and planing,

Brass Pattern Making.—W. G R. (Bilston).—
This is purely a business, not a technical, question,
Obviously, the only way to get trade is LO canvuss

ersonally with samples, or to advertise, or to com-

ine the two methods. And to get the names of
leading firms you have only to consult the direcLory,
or to spend a day or two about the town,—J.

Drawing.—J. S. (Glasgow).—This subject is one
which does not come within the scope of WoRrk.

Steel Eprlngl!.—{Nu NAME).—Get o round man-
drel of the same diameter as the internal portion
of the coil, drill & hole near one end, insert one end
of the wire or rod from whicl the spring is to be
made, and then set the barin the lathe, and turning

slowly, coil the wire or rod around the mandrel.
To harden, heat to blood red, and quench in water,
To temper, heat slowly until tallow or oil placed
upon the spring burns or flashes off, At that heat
remove from the fire.—J.

Model Locomotive.— H. P. S—Your boiler
dimensions being fixed, your heating surface is
fixed also. A force pump of 4% in. diameter, and
the same stroke as engine, and cylinders of 1% in.
bore, and from 1} in. to 1% in. stroke, would be suit-
ably proportioned for your model.—J.

Linoleum. —.J. E. (Liverpool). — To give *all
particulars ™ about the manufacture of linoleum in
“Shop,” or even in the Magazine itself, is out of the
question, To do so would probably not be of
interest to many, and certainly not useful to any
of our readers. There ave limits to the things which
even the most ambitious amateur could miake, and
linolcum is outside these limits. It cannot be made
}nrmilublr without a considerable preliminary out-
iy, and 1t would never pay you to attempt to make
a small quantity. The * cheapest wav” to get
linoleum 1s to buy it. An outline of lll"m process
may be given thus. Specially prepared linseed oil
is mixed with ground cork. The mixture is then
laid on canvas, and evenly distributed by pressure,
The back of the eanvas is then finished by painting.
If you are still disposed to make an attempt to
manufacture, you will probably get a very bad
substitution for or imitation :of the real thing at
grlmtﬁr cost than you can buy the best linoleum for.
—1). 1),

Early English Sideboard.—T. M. (Glasgow).
—As you will see if you will refer to our back numi-
bers, your wants have been anticipated. Designs
for other sideboards will be given in due course,
There is nothing special about the Beith work,
except that makers there have a reputation for
wood honest work. As yon are a cabinet-maker,
though apparently only familiar with common stuil,
I may be permitted to sugueest that you should try
and get into some good shop. If you are a youni
man go as improver, but if you are too old to'do S0,
you might still manage to get in, though not as a
fully-skilled artisan. 1If you do go as an Improver,
and really wish to progress, do not make o very
common mistake and faney after a month or two
that you are worth as much asany one else, and that
you have nothing more to learn. I know a manu-
facturer who, two or three years ago, having
numerous applications from younz men wishinge to
enter his employment as improvers, determined to
try the experiment of * improving ” them. 1 regret
to say his experience has not been of the most sitis-
factory character, as so many of the lads think they
know much more than older people, and have large
ideas of their own value. These remarks may be
of use_to you in showing what employers do not
like. If you are inclined to remove from Scotland
and wish to improve, I may be able to tell you of a
shop in Kngland where you might get employment.
Before 1 ean do so, however, you must let us know
full particulars of where you have worked, and
what you ean make. You need not write a page or
two to say that you are sober, honest, and possessed
of all the other virtues, If vou are not BAY 80.
Meanwhile, read all the articles which have ap-
peared in WORK in connection with cabinet-making
and joinery.—D. D.

Books on Locks.—A. M.—All the best makers
have books descriptive of their particular locks, but
1 do not know of any book dealing specially on the
subject you mention.—T. V.

Coloured Plates.—IKxarr (Lower Braughtﬂnh
—We cannot at present zo into coloured plates suc
s you suggest in connection with WonRi,

Electro Motors.—PLEASURE AND PROFIT,—
Elecetro motors of different types are described
in the text books of eleetricity and magnetism,
and cannot be described in a brief reply. Neither
can a model horvizontal engine, which can only
be properly treated in several articles.—J.

IV.—QUESTION ANSWERED BY A CORRESPONDENT,

Wood Mitre Cramp. — J. A.
(Keighley) writes in reply to J, H.

(Blackburn) (see page 605, Vol. 1) :
—"The most easy way to make a

Wood Mitre
Cramp.

cramp of wood is by four halt

squares. Place them at the corners,

and then bind them with a piece of

strong twine after your suggestion,

You will find itto act well and firny"
V.—BRIEF ACKNOWLEDGMENTS.

Questions have bheen receivel from the following correapon-
dente.and answers only awnit space 1n SHoP, upon which there
I8 pereat pressore ' —Loxo CRANK: A, O, W, (Rtipon); ¥, U.
Ulvrefordy; Quasopry ; C. F. (Southsea) i CURLY ; TINMAN ;
JOAL (Middlesbore’y; G, A P. (Stoneyeroft): N. M. {Norwich) :
dOK. tMarket Weighton); CONSTANT HEADER (Hell): AMERI-
CAN OnGax; 0 H. W, (Highbury) ; Pousprn; T, W. A ( Fast
Dehicwedy £ Bopo: Ingg: W, H. 0. P {fluckney, N.E.Y: Bugw-
NER (Llenctlyy; A W, (Wabkefield); ILEADER DF “ Wonrk*;
A. HLT. (Hrierpeld); V. B, (Birmangham) : JACk (Edinbuwrgh) :
AMATEUR ; TV T, (Northawpton) : 8. H. (Neltinghan): W, 5. W,
Lireenoek); A NEW READER oF * WoRE ™: J. W. (Holloway,
N AAXIOUR OXK: AMATEUR [Fgei.' P. It. (Sunderland) ;
Wonkisr; F. H. (Streatham Hill); H. J. (Brimdesbury, N.W.);
U A (Westbourne Park): M, E. M. (Hewwood) = 1. ). WKidder-
minsteri: C. M. G. (Ih Ifisty; Tur BriTAXNIA Co.; H. M.
(Hrostoly: GG T, P.iBirmingham); 1", L. 1", (Newecastle-on-Tywe) :
DILsTONES; TIMBRE: A, . (Neweastle-on-Tyner; M. E,
(ivkenhewd) @ B, J. (stoke Newiugton) ; AMATEUR CARPEXTEIL
(Pubilen ;. AL IL Wandgater; W, I, S, (Pudenatony: D. G. T,
ornhadidys J, IL. W, tPortsmonth)y; W, A, Y. (Cambridge)
PATIENCE; A CONSTANT HEADER OF * Wonk ;" QG E. (8L,
F'ancrax) ; A YoUNGSTER : ISDEX: FITTER® It H. (Bradford) ;
L. W. tKensingiton) : Diavioxp Mousre: T. D.Burn i T, D, B.:
J. I (Huntley) y HERR Vox MUtz ; J. S, (dberdeeit) : STATION ER,
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Trade Note.

THE Vienna correspondent of the Times describeg
the new explosive called ecrasite, which is the jp-

vention of two engineers.numed Siersch and Rubip, 5 :

He says :—* This explosive is impervious to damp,

shock, or fire. 1ts power is to dynamite as 100 to 7)), i
and it can be carried from place to place with tha
ntmost safety. It is not smokeless, but emits g
thick black smoke, and the detonating noise ig +::f::

louder than that of gunpowder, but shorter, sharper
and clearer. It can be used for rifle cartridges, op
as priming for cannon, and a bomb-shell
with it explodes with such terrifie results that ex- .
periments against palisades representing 100, 23
and 500 men at ranges of U0, 750, and 1,200 metres
recorded marks on every division of the palisade
standing for a soldier. The secret of this invention
is being closely kept for the Austro-Hungarian Wap

Otlice.”
E
WORK
is published nt La Relle Sunuvage, Ludoate Hitl, Lomdon, ai

vo'eloek every Wednesday morving, and should be oblainable every.
wherd throughout the United Ktwgdom om Friday at the lutest,

TERMS OF sUBSCRIPTION,

8 months, free by post . . -« 18, Bd.
i months, . - " =« 88, 3d
12 mouths, - = «« B8 da,

Poetnl Orders or Post OMce Orders payabide at the General
Fost Olllce, London, to CASSELL and CuMPANY, Limited

TERMS FOIL THE INSERTION OF ADVERTISBEMENTS 1N EACH
WEEKLY l8SUE,

£ B d
One Page - - - - = - 12 00
Half Page - = = = = = -« =« Bl100
l.{uar[nr Puga - . - - - . - Bli 8
Eighth of o Page - - - = - - = 117 &
One-sSixtcenthofnPage- - - .« . . 100
In Columun, per inch - = - - =« D10 0

Small prepaid Advertisements, such as Situations Wanted
and Exchanee, Twenty Words or less, One =hillmg, and Ona
Penny per Word exern if over Twenty. ALL OTHER Adyver-
tisements in Bale and Exchange Colump are charged Une
Slillmg per Line (averaging eight words),

FProminent Positions, or a s¢ries of insertions,
by speciad arrangement,

*»* Advertisemonts should reach the Office fourteen
days 1 advance of the date of issue,

_ _ -
SALE AND EXCHANGE.

Beit's Patent Enamelled Adhesive Water-
Proof Advertising Paper Letters and Figures
in ull Colours and Sizes.—Sole and Original Manufactory,
17, Arthur Street, New Oxford Street, W.C. Agents
apply. Sample sheet gratis. [15 R

Complete Fount of Rubber Type,—Two alpha-
bets, to form any word or name, box, pad, ink, and holder,
post free, 1s, 6d. ; extra alphabets, 6d. per set; fipures, 3d,

Jusiness, address, and pocket stamps equally cheap.—
W. C. PrestrinGge, Manufacturer, Cumberland Street,
Bristol. Established 1870. [2 R

Tools, Tools, Tools.—The cheapest house in the
trade for English and American tools is Lunt's, 207, Hackney
Road, London, E. Send stamp for reduced price list. [4 R

Machinery and Fools.—Largest stock in London.
Brirtannia Co., 100, Houndsditch. Cash or hire pur-
chase.

Gas and Steam Engines.—Engineers’, Amateurs',
Builders’ Tools, Stocks, Dies, Forges, etc. ; catalogue of
new, 6d., or list second-hand, 2d.—BriTanNIA Co., Col-
chester.

Best Book on Lathe.—Chapters on metal spinning
and screw cutting, 3s.; soiled copies, 2s.,—BRITANKIA,
Colchester. [1z R

Sticltall Cement (patented). — Will securely stick
paper, leather, wood, ivory, marble, iron, earthemware,
glass, etc., fur which purpose it entirely supersedes paste,
gum, glue, and every other substance; made up in sell-
opening tins, 6d. and 1s. each, per post 3d. extra,—The
EveEr-CLean Corrar Co., 100, Wood Street, I:'..L.' [:r.:-n

Eleotric Alarum Clocks, to place in circuit with
bell ; can be removed at will without Envlng to disconnect
wires ; carriage paid, 6s. 6d.; Bell Sets from 7s. 6d.;
Motors for lathes, circular saws, fret machines, etc., Light-
ing Sets, etc.—0. OrTLEY, Cannon Street Road, Lon-
don, E. 114 R

Designs.—100 Fretwork, 100 Carving, 100 Repoussé,
100 Sign Stencils, (all full size), 300 Turning, 400 Stencils,
soo Shields etc, Each packet, 1s. 100 Decorators’ Stencils,
6o sheets, 2s. 6d. All post free. Lists free.—F. Coul-
THARD, East Chff Terrace, Bournemouth. (55

Victor Cycle Co., Grimsby, sell Mail Cart Wheels. [16 R

Water Motors !!! 8. 6d., 12s. 6d., 18s. Photograph,
particulars, 2d.—P. PiTtman & Co., Aubrey Road, El;h;

ington, Manchester.

Repoussé Work,—Tools, Materials, a.nr.l Designs.
Price List post free.—C. PooL, The Mechanics’ Tool Depdt,
27, Hockley, Nottingham.

Tools for Carpenters, Joiners, Cabinet-
makers, Gas-fitter~, Plumbers, etc. List one
stamp.—PooL, Nottingham. ' [1?[:

Carpenters and Joiners should buy their too
at Clarke's, Fore Street, Exeter. New Illustrated Cﬂb“;
logue, 4 stamps. .

Model Snips’ Fittings, engines, castings, parts,
etc.  lllustrated Catulogue, 4d.—StiFFIN & CoO, ﬁ
Essex Road, Islington, London. 4

Safety Bicyecle, 189> make, Diamond Frame. Balls
everywhere, including pedals. Must sell. Only £7 155
Rare bargain. Equally good as new ; not scratche
mounted twice. Perfect condition guaranteed —GARNH
6, Tower Street, Ipswich.
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ADVERTISENENTS.

A WONDERFUL MEDICINE.

“A priceless boon, a treasure more than wealth:
These are FACTS testified continually by members of all cl.

Prepared only by the Proprietor, T. Biecnas, St. Helens, Lancashire, in

FOR FEMALLES THESE PILLS ARLE

Fiorld,

I:'fh'llll'.l l.:".,

itn the

Are universally admitted to be worth oo Ciuinee a0 Lo (o Falirn

Nervous Disorders, such as \Wined el 10
Headache, Giddiness, Fulness

ness of I:-]i',l_[ll,{ OsLIVeHes

have dune 1t in countless ciise
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. aaned

N in the Stauncl, Sk

and sweelhinge after Seal s, Viuzeine s and

Drowsiness, Caold Clalls, Flu hing s of Heat, Lass of At irart
v oeurvy aned Blotches on the Shing 1) tarbed

Sleep, and all Nervous and Trembling Senotion e et &, 1 he Sirst
dose will give reliel in twenty winnte~ “This is no fis i, for they
Povery sutterer 15 earneaty invited 1o

try one Box of these Pulls, and they will be acknowledsod e Le

Worth a Guinea a Box.

the banisher of pain, the key to health.”

1sses of society, and one of the best

BEECHAM’S PILLS have the Largest Sale

puaranlecs 1o the nervous and delalitated g

e
i
L}

of any Patent Medicine

_ 1.l and 25, gd, each. Sold Ly all Druggists and 'atent Mediane
Dealers everywhere, N B —Full Directions are Aven wilhk eacn Bov,

ENGINEERS TOOLS.

LATHES.S HAPERS,PLAN

ERS,

COLCHESTER, : m7imc=om

‘: ."Mii‘r; 1 l i

.CATALOGUES

“ S-LTIJUI_I"J\' Jaamowus Trainer, Attila, writes :—
“umiline Liniment is the finest thing in the world to

relieve the muscles and to unpart strength., 1 strongly
urge its use to all athletes.”

2 Lﬂlx gt i S o
NE\'ER FAILS to give immediate Relief -ind finally to
Cure all cases of Museular and Chronic Rheumatism,

Gout, Stiffness of Joints, 51}1‘&1115;E Bruises, ctc. Al

most efficacious in Bronchitis and oat and C
Affections, R

Over 700 TeSTIMONIALS FROM Mevicar Men.

. One of the Physicians to H.R.H. The Prince of Wales writes '—
' Nothing pave my patient so much reliel as Sterns Pumilie ™
Sir Morell Mackenzie writes ' —" Admiralide in Throa: Atlectiuns. ™
Dir. Stevens writes -— Puniline cured me in a scvere bironchical

wtack." The Medical Press say s i—" Stern's Punaling is rehiable wi
Curative,"”

Price 1s, 13d, and 2s. Od. per RBottie,

From all Chewmusts, or 34, extra for postaye, from

G & G. STERN, 62, GRAY'S INN ROAD,
LONDON, W.C.
A work on the * Home Use of Pumilije "
application,

TO INVENTORS

If you have an idea for an invention PAT FINT it for a trithug cost.
Particulars and Pamphlet iree,

RAYNOR & CASSELL, Patent Agents.
37 CHANCERY LANE, LONUON, E.C,

sent free on

———— ——

r
iR L[ T |:mm:r;|:r:r!:|p: nl 1',%,_..-'n-:="

TR NPT
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THE LEYTON
New Patent Circular Saw Bench for Hand Power.

Lot Lenons, Mitres, Grooves, Rebates, and Saws Woud 3 inches
thiv k wath case.

LEWIS & LEWIS, figvineers, Caminidge fHeath,

F 'J'.'ri".ri'l'l'., L E,

X .'1.':.

~ FOR WOOD.

Specimens and
rospectus giving
full detals as to
M PRy usc (ree by post.
H. C. STEPHENS, 101, Aldersgate St., London, E.C.

ESTALLISIHED 1851,

BIRKEBECIK BANIIK,

Southampton Buildings, Chancery Lane, London,

THREE per CENT. INTEREST allowed on DE.
POSIETS, repavable on denvamd,

TWO per CENT., INIEREST on CURRENT
ACCOUN'TS caleulated on the minimum montily balances,
when not dreawn below £ 100,

STOCKS, SHARES, and ANNUITIES Purchased
and H'I[r[.

l ID‘W TO PURCHASE A
UTINEAS PER MONTH me
FIVE SHILLINGS PER MONTIH, with insuediate | 1rne

sesston Apply at the Otlice ol the BIRKUECK FREE WL LAND
b TR 1 k= | ‘II, ol M --|.II i,

Phe BIKKBECK ALMANACK, with full particulars, post lree
CI st plivation, FRANCIS RAVENSCROF U, Manarer.

HOUSE FOR TWO

A IMLOT OF LAND FOR

CASSELL'S CLASSIFIED CATALOGUE.

frarticuiirs of upwanls of (N
hshied Ly

contaming
Vs = A \',,l_|':,‘”. 5 I-Jl-lLl'-
Mesars, UASSETL & ¢ LM ANY ) rang iy an jrice Irowm
THREREPLENCLE TO FLFLY LUINLEAS,
will b Sent on reguest pos? foee fo gy aondress.
CASSELL & COMPANY, LMLV LD, Lidyate I, London

DEILICIOUS

ERANGE DRINKS,

)  DMason’'s Non - In-
toxicating Beer.
Muson’'s Wine KEs.
Eences produce 1 a tew
mintes a debcious [emper-
ance Wine or Cordial, Ginger,
Lirange, F'-:.-I'-j-|'i‘rl'_'|.'1 Black
2 | Carrant, Lime Froi, erc.

| ©One Tablesvoonful
of Miason's Extract of
Herbs nikes ohie vallon of
splvidid Beer, refreshug and
WA= ON e at i
A S.mple Botile of
cither kssence or Ex-
o -y tractsenton receipt of
") g stamps, or a bottle of
_ i ST each for 15 stamps,

B Sy = n P i . : .

- ! ALENTE WANTED,

NEWRALL & MASOXN, Nottivghaw,

Lhree 1vis,, croion O, Cioth, 85, each,

PRACTICAL BLACKSMITHING,

ComPILEL AND EulTED my

M. T RICHARDSON,

Vols, T and 2 now ready,

Vol 1.—=Tue Lakny HisTORY oF BLACKsMiTHING -
Ancient and Modern Lools, lans of Shops, &e.
With 200 Hustrations,

Vol 2.—TooLs AND APPLIANCES -

Iron and Steel.
ac, Wiuh 230 Hlustrations,

—_—

Lomdon: Kepan Paul, Trendh Frulmer & Co., Limited,

CASSELL'S T1I PVABLLS

MONTHLY Jd.
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A DVERTISEMENTS.

-
..]_.-J.

[Work—DMay 3, 139,

MELHUISH'S No. 735 PATENT

Compinep Carvine AND Work Bewch GABINET

ARRANTED TOOLS, precisely the same as we supply
I SRS 5 to Practicul Workmen. Irom £7 10s.

Made from Bass Wood. Stained and Polished Walnut,
. be made to Harmonise with any Feevniture.

and can

. oy
¥

|
= |
AWARDED . BRONZE
for :. MEDAL,
EXCELLENCE H o 1ess
of :
i

SEND FOR OUR ILLUSTRATED LISTS, POST FREE.

:RD M uityl I U__S.A_d_ & SDNSJ

g1, 83, 87, Fetter Lane, LONDON.

T —

———————

D‘SEASE EXTERMIHM—ED from the System, and

every form of Nervous,
Muscular,

speedily overcome, with-
or DrganiuWEAKNESS out Poisonous Drugs

or Quack Medicines.

S e
Invalids should know that there is positively no
Nerve Tonic and Health Restorative agent on
I earth so valuable and harmless as Nature’s
own remedy, * ELECTRICITY.”

Mz C. B. HARNESS,

President of the British Association of
Medwal Electricians,

Confidently recommends all Sufferers
from RHEUMATIC and EER‘E'C}US ottt
AFFECTIONS, LIVER and K1D- 4
NEY DISEASES, LARIES ’“:-" ¢  They are guaranteed to
AILMENTS, or any form of % ‘},a 4/ produce a mild, soothing,

Local or General Debility, to 3 invigorating, imperceptible
| wear his Patent current of Electricity which §

ELECTRGPATHIC specdily viaalises every Nerve,

Muscle, and Organ of the Eody,
BELT.

Thousands of

‘.}? ¥ who wish
R
% &P # to be
\ ¢ Healthy
.I i I‘Lﬂd EtuI'DII.E
' permanently

{# should wear one
of these comfortable

. They Prevent and Cure all
¥ NERVOUS AFFECTIONS,
Y and are invaluable in cases of

Testimonials.
REHEUMATISM.

WRITE FOR ) ‘{:{“h Sufferers should call without delay, and in-
COPIES. % Y 4 spect the Thousands of Testimonials
{‘: §

received from all classes of society.

.

CONSULTATION FREE o Charyre, perionally
ar by fetter. on all matlers relating to Fealts and the
il -‘.-h’n?;r.'t.'u af Curative Elcetriaazy, Massage, and Stwedish
.-L":I hanical | yercises, If yon cann f call, write for Desorip.
tive Pamekiet and Private Advice Form

- &8
. 2
. ]
o
. O
" J'..?

Note Address—THE MEDICAL BATTERY CO,, Ltd,

/52, 0OXFORD ST., LONDON, W.

(Corner of Rathbone Place],
y A Commsanications trexted s STRICTLY PRIVATE & CONFIDENTIAL.

o oy , . ] Wi i . g e - i L Tl L m - Ig* g Tl i
Widere » b9 oyt TGO N L IO RN T G S A e wdly) i

FRETWORK AND CARVING.

Highest Award —Gold Medal for Tools
ne, 731 and Patterns.

“.ff,  Machines, Designs, Tools, Wood, Mirrors,
; Hinges and Fittings, Varnish, etc.

T. N. writes:—" I got a First Prize from
one of your Designs.”

R. W. A.:—*“ Received your Catalogue to-
day, and consider it the best I have seen.”

R. B. M.:—“ Machine to hand, am highly
pleased with it.”

J. A. 85.:—*"1 have taken Eight First and
One Second Prize with various patterns of
yours,"

Illustrated Catalogue of all Tools,
Waood, ete,, and 500 Miniature De-

signs, free yor Sie Stamps, i NS
Fm;\ét
yRd

Harger Brothers,
Dseasromic Tanie, SETTLE, YORKS. fgyvnsetasesim,

THE TAM O SHANTER

Are Praised by all Classes. ——

Tr¥ ona of these famous Hones,
No clammy oil required 1n sharpen-
Ing : use water. ['rices, uncased, for
Koives, Razors, Plane lrons, Axes, &c., * N
from Bd. to 1s. 8d. each. In neat ca-es, =3 %
18. 8d., 18. 94,, 2a., and 2s. 8. If sent '

== e by post 3d. extea, and 4id. for Joners

MO 730

Py, = |

-

ﬁ';LLT‘_'—E?L:"‘:‘ %—ﬁ -a.ﬁ_. and heavy Hones at 18. 8d., uncased. 7o
ARRN O S AERAER be had at the [ronmonrers’, Sesdsmon
NN o NaORS Nurserveren, & 17 they cannot be ob-

! * [}

[ G0Lo oA LonsoNTZRS],

WATERPROOF
FLUID CGLUE.

(Patent.)
By post, 18, 3d. and 8d.

Lained Pheve, owite divec? fo

JOHN C. MONTGOMERIE,
Hone Works, Dalmore, Ayrshire.

===

LREAD
“Between Life and Death.”

By FRANK BARRETT,
| Now appearing in “CASSELL’S
WATERPROOF GLUE (0., SATURDAY JOURNAL.”

€2, Dale Street, 24 PAGES ILLUSTRATED. Weekly 1d.
LIVERPOOL. | CassruL & Company, Listrrep, Ludeate Hill, London,

[——— —
== = -

Invaluable as a
Strengthening and In-
vigorating Beverage.

Indispensable for enriching Gravies,
preparing Soups, Entrées, d&c.

Hovik.

WILL KEEP ANY LENGTH OF TIME.
SOLD EVERYWHERE.

Pure, Palatable,
instantly prepared.

———————————————
e _ e now ready. containing 7co Tllustra
I —0Our New Illustrated 200-Pa-e Catalogue is now ready, contain r
tﬁn?:l‘ﬁl the Latest Impr ved Tonls for Carpenters, Juners, Lmnive rs, and all M"'t'd}‘;i".f;ﬁﬁ
Carvers, Fretworkers, &c. By post, 6ds The Folytechnic List of Tools for Students un applic

TUNIVERSAIL HAND BEADER.

Iron Stock,

e e with
. FF"“W'" e Soven Steel
IL G ¥ Cutters,
I'l g &L‘. EH.. Eﬂ-Eh—
J Free by Post.
i

- - ol Erings
For Beadiner, lReeding, or Fluting, straight or irregular surfaces, andd for :l'I!}I-:am'I.-!. ﬂi;_]h‘!ht Ffijul:h d”i
this Tool is invaluable to Wood workers,  Seven snpenor Steel Cotters go T L|- .:-'.'.i-"lun:ra, and a
po 511”"_“'1"“'. i l.'."ll'll"T-lE'l“'..: Six |1f|!ﬁl'b"|1."!.' Sizos of HE.‘H'.--,_ I ovar h"b.| nf t!hﬂ-'l.“'ll:-l.h 1"; At W Th !ﬂﬁf
iowhide Router Lron (§ and § mech), The Cutter 15 iy clamp-d L rigi bt y g r;':u_:_:« is used for
htr-lll']'l'.' Il'_"-lriH'.,' 5"..:‘.“-.”.1 ™ “.'[”! in -,‘~I'=|I.I:.'Ir:.' “.'-l[k : a’l-ll a r:--..l.'IL,:lf' with I'H..l] |1l:.1.l:'ll'l-.. “! -1‘ L'_'“IU:.- o Ehu
curvedl or weresular torms of work,  BEither Gouge can be shited rrom one side Uj,t' II;'Illl-.lu‘l: from einhef
¢ ther, with ot eparating it from the Stock, and can be rigidly set at any required distanc
side o1 the Cutter.

Note the Adivess—MOSELEY & SON, 323, High Holborn, W.C.

STRY

NOW READY, price 1s. od.

ELEMENTARTY CHEMI

For SCIENCE SCHOOLS and CLASSES. :
By ROBERT AVEY W.IRD, 128 pp., crown 8vo, cloth.
CASSELL & COMPANY, LisiTrD, Lm:’.farfr il London,

=T p— —

PRINTED AND PUBLISHED BY CASSELL & CoMPaNY, LIMITED, LA BELLE Sauvace, LoNDoN, E.C.
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