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AN INEXPENSIVE OYERMANTEL.

DESIGNED FOR MORNING ROOM OR BED-
ROONMI.

BY J. W. GLEESON-WHITE.
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ProBABLY the national taste in domestic

succeeding show of 1862, weare struck by the
cheapness and vulgarity of the idea in their
designs. A new attempt to beautify the sur-
roundings of ordinary people was evidently

beufummw but its first result appeared tD
be to oust all the merely solid and useful

matters never touched a lower ebb than in | furniture of old form, ugly but fit, and to

the ten or fifteen years following
the Exhibition of 1851. If we
turn over a volume of illustra-
tions of the various articles of
household furniture that were
exhibited there, and in the

—

replace it by designs not one whit more
beautiful, but overladen with tricky orna-

ment. This practice of endeavouring to
atone for Cnmnm:qxlacu and un,f_{rauutul
shapes by applying lavish decoration, it-

self poor in quality, was even worse than

what it aimed to improve upon.
Fortunately for the present

generation no very long period
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was needed to banish this
bastard art. The rococo gilt
agirandoles and console t’lhlE‘-s
.‘:ahui.ldt:ll:d their fllt falsities
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An Inexpensive Overmantel in Wood, Turned and Painted.
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away quickly, but none too soon, and the
bare meanness of their native composi-
tion became evident. The capital C’s in
violent agony stuck all over unmeaning
curves of sideboard backs and sofas,
shone in glittering varnish for awhile, and
they too vanished into the great dark-
ness. Into the night have gone one and all
of these things; no longer gold and white
wall papers chill us with their vapid flat sur-
faces ; only third-rate apartments at the sca-
side, and such places, keep the frightful
legend of their triumph ; in everydecent home
they are gone, let us hope for ever. _
ut hardly had these things lost their
popularity ere a new taste set 1n, growing
suddenly into favour. Domestic Gothie, so-
called, had almost overmastered us. A
fierce faction fight between Gothic and all
other styles seemed ending in favour of the
former. Long considered the only suitable
style for ecclesiastical use, it was rapidly
invading our homes. IFrom the modest
and ﬂp'iy Oxford frame, to the enormous
monstrosities of the followers and 1mi-
tators of Eastlake and Pugin, we were
nearly in the bondage of Victorian Gothie.
Our teachers, not content with proclaim-
ing its infinite adaptability and 1nex-
haustible resource, embodied in their creed
a crusade against shams of all sorts. This
movement in taste was preached with the
fervour of a religion; an awful purity was
insisted upon as necessary to artistic salva-
tion. Nothing was to pretend to be other
than it seemed to be. Nay, it was to ex-
a%gerate its honesty and be offensively
obtrusive in setting forth that lately acquired
virtue. Brick walls were to show their in-
terior surfaces of bare brick; plaster was
hardly less a deadly sin than stucco; plain
paint (which surely is as honest as the plain
wood) was acuutecﬂ with imprecations only
less rigorous than those against the deadly
artistic sin, the crowning of all wicked-
ness—a, grained imitation of oak. Rabid
fanatics scarcely allowed varnish to preserve
the surface and give a finish to the bare
wood. In construction also, honesty was to
be had at any price ; joints were to be shown
boldly ; if any mortise was used, a pro-
truding piece of wood, with a peg stuck
through in full evidence, was to proclaim
itself. Ceilings were forbidden to hide the
rafters of the roof ; padded chairs and sofas
were to be replaced by hard wood seats with
movable cushions, The motto was, ‘ Perish
comfort, appearance, everything, but simple
honesty.” This was excellent in theory, but
1n practice the result was as full of incon-
gruities as the old mongrel style. It was
out of place to imitate the vein of marble
or the grain of wood by paint, or to line a
plaster surface to suggest stonework ; but
to use a solid beam capable of carrying a
roof for a small work-table, or to mudeﬁ a
crusader’s tomb in parian and adapt it as a
match-box, were permitted things. It was
held a pretty conceit to decorate tea-cups
with raised sprays of the tea flower, to em-
bellish marmalade jars with oranges, to
decorate a night lamp with the deadly night-
shade. To make a sideboard simulate a
high altar, or a piano reproduce a reredos,
was a noble aim ; but to employ classic
detail, however fitly, or use turned wood in
lace of a chamfered bar of rectangular
orm, %ut the artist outside the pafe of
sympathy,

o doubt such failures to embody work-
able every-day principles are natural inci-
dents in a mew search after beauty. The
taste so long dormant had lost its funda-
mental rules, and the caprice which led its

knight-errants upon such strange quests,
was nevertheless an instinet groping in the
dark after the right way, and vaguely and
tenaciously trying almost any path save those
lately trodden, which might bring it to the
goal of beauty.

But it would be wearisome to multi‘ﬂy
instances of the vagraries of the new Gothic
and Vandal. When his havocs are fully
known, it may be the period that saw the
restoration of our old cathedrals and a
revival at last of real domestic art, will be
found in its course to have done damage
irreparable, and beyond the worse neglect
of the Georgian indifference. DBut just as
Gothicism was trinmphant, a small body of
yonng men experimented in a free classic
style, chiefly Dutch, that for some mystic
reason they called Queen Anne; andstraight-
way the elaborately built-up system of the
new (Gothic went to pieces. This fresh move-
ment, by its adaptability and extreme
catholicity, certainly did a few very wild
things, hut side by side with the so-called
westhetic movement, and the real art pro-
duced by men of the stamp of William
Morris, and others, a new style arose. Some
decorative artists to-day have done work
worthy of placing beside that of any e¢poch,
and 1if, as we hope, beauty 1s now to be fonnd
waiting for any who will weleome it to their
houses, to all such in their different ways
the good influence may be traced.

The Queen Aunne school revived the
banished art of the lathe, and in its desire
to reassert that honest and entirely legiti-
mate use of wood has, in the hands of its
imitators, somewhat ridden 1t to death,
chiefly, it would seem, by using an infinity
of small balustrades and spindles; for even
yet the influence of the Gothic craze rather
shirks the employment of massive turncd
work, such as held sway in the Jacobean
period. Yet, at its very worst, this fashion
18 not quite so absurd as the shapelessness of
the unmeaning walnut and green rep period,
or the huge timbers of the style known in
America as Kastlake, and with us church
milliner’s Gothic.

Turnery is an ancient art, and well de-
serves ail praise, for it 1s excellently proper
in its treatment of wood, reducing for pur-
poses of ornament the superfluous material,
with very small loss of strength ; and in its
subtle sﬁnduws giving more pleasure than
the angular framework of the Gothic period
when used without the lavish carving which
is a needful part of that style.

In saying so much in praise of turned
work, and then recommending the purchase
of machine-turned wood, I feel I am likely
to gain upposition,

Theamateurof feeble attainmentsislooked
down upon by masters of the craft. They
actually prefer the best solid carving to
inferior 1ll-designed fretwork, and reall
choose inlaid marble pavements, rich witK
mosaic work, in place of cheap oilcloth.
Excellent people! to have such splendid
virtue, and such well-filled pockets! But
the amateur workman may neglect such
wise counsel, and do his best with what
tools and skill he possesses to please him-
self. The want of a good lathe powerful
enough to turn large work i1s often felt,
for cost and skill are not the only items
that prevent it. Time and space are equally
axﬁctmg, and defeat too often his desired
end.

A year or two since, at one of the exhibi-
tions, the steam turnery on view was a fas-
cinating exhibit ; and looking at the display
of specimen balusters and newels, at a price
less than the raw material itself would cost
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a private buyer, it seemed a good idea to
endeavour to utilise them in home-made
furniture,

Painted chairs and tables in bright de-
cided colours were then uncommon, but
while this long-delayed notion has been
walting for time to set it forth, painted
furniture has taken great hold of the publie,
and the apology then necessary is now need-
less, since every upholsterer’s window has
its strawberry-ice colour milk stools, its
sealing-wax red five-o'clock tea tables, and
its art-colour brackets, Art colour—that
terrible compound work 1s enough to con-
demn anything. Is not any colour an art
colour if you have the art to use it rightly?
And cannot magenta itself, the most ditlicult
of all, be used Tny a master wisely and well ?
But as some colours naturally come well to-
gether with less care in grouping, and the
secondary and tertiary subdued peacock
blues, citrines, and dull yellows, may be
thrown together almost hap-hazard and yet
be harmonious, these and similar are dubbed
art colours. Yet ignorant nature uses the
crudest to be found, but uses them so deftly
that her un-art colours beat your best
attempts hollow. 1f you are uneducated in
colour, how can you be expected to compose
a colour scheme, any more than write a
symphony with no knowledge of music, or
solve an astronomical calculation ignorant
of the simplest rules of arithmetic?

But the painting is the last item of the
work, and will be returned to later on. The
article under notice to-day 1s the first experi-
ment in the use of these cheap turned balus-
ters mentioned above. Messrs, M. C. Dufly
and Co., 66, Storks Road, London, 5. K., at the
International Exhibition, 1885, had a splen-
did exhibit of machinery and work turned
out by them. On a price list they 1ssue, a
hundred designs of these wonderfully cheap
balusters will be found illustrated. When
the cost ranges from 1s. 6d. a dozen, cheap-
ness promised by the title of this paper,
may be claimed to be secured. The same
patterns in pitch pine cost almost double
the price. IFor some of the larger scale
designs the cost is a trifle more, so, too, the
more elaborate spirals and intricate designs
are naturally somewhat dearer; but even
the most expensive are absurdly cheap set
against the time, skill, and plant required
to produce their equals at home. Ior our
purpose, in this first chapter, but two
designs in 1}-in. deal will be required ;
these, at the minimum price of three half-
pence each, will suflice for constructing
a really useful, and in its way artistic, piece
of furniture.

Before proceeding to explain the construc-
tion, it is as well to note the novel points in
this design. It is the result of an attempt
to make, first of all, a more really useful
adjunct to the toilet, and a desirable addi-
tion to the ordinary fittings of a bed-
chamber. _

The cupboard, itself useful for keeping
odds and ends out of sight, serves the pur-
pose of a toilet glass more thoroughly than
usual, since its doors opening at any angle

ive a reflection of each side of the face.
%:'lnr shaving purposes, or the magic art of

utting on a bonnet, this 1s no mean gain.

ut as daylight is not always available,
special efforts to gain the utmost light from
a couple of candles are also within the pur-
pose of the design. It is claimed that, by
the arra.niement of shelves here shown, &
strong light is cast urﬂn the face (as 1
can speak from actual use), and thereby
assists the delicate operation of the amateur
barber, or the manipulating legerdemain of
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the culminating touch on the coronation of a
new bonnet, with no small gain of ease and
comfort.* _ _

The glass doors are set at a height likely
to be useful to most people ; but as mantel-
pieces vary a little, and personal stature even
more, may be the maker will find other level
the most pleasant. This must be found in-
dividually ; at present it suffices to say that
the size given answers 1ts purpose tho-
roughly. To harmonise with its surroundings
it is finished in pure white enamel, has on
its shelves old blue and white china and
brass candlesticks, and in its place would
never suggest its humble and economic
growth, but appears like a fairly expensive
construction that would cost a few pounds
to acquire.-

The overmantel here set forth and de-
scribed, was primarily intended for a bed-
room, and has particular features designed
specially to be useful for purposes of the
toilet. But after the work was -finished,
these said features presented no outward

~ sign of their pur&wse, and it was debated
~ whether it should occupy the position in-
- tended, or be placed in a study. Before
pointing-out the object in view, it might be
as well to remind the reader that, in spite
of nearly a hundred patterns in these cheap
balusters available from designs kept in
stock, yet only comparatively few are so
planned to be useful for furniture, as those
patterns which have no square stops, where
the features of the turning give way to the
plain wood, are not so suitable for the pur-
pose, nor capable of being explained away
in the design. Therefore, if the design here
given is not carried out literally to the direc-
tions, the trouble of modification will be
~ greater than it appears. This, of course, pre-
_ sumes that the amateur has not the power
of turning his own spindles to order, but re-
- lies solely on Messrs. M. C. Duffy’s stock, or
~ the marketable produce of some kindred
. firm to provide the turnery of his work.
The chief hindrance in planing this piece
of furniture was to group the uprights that
- the shelves would not be carried across the
. whole fagade at the same level. For in
. that case the effect would be merely that of
a piece of ordinary shop-fitting. %{} avold
this disfigurement was much less easy than
1t seems, and only secured by arranging the
actual balusters themselves, a quantity of
* which the makers kindly placed at my dis-
) m&l for practical experiments. As the
lusters have each their own number in the
* price list, it will suffice to indicate them
80, a8 1n each case I shall give a duplicate
sketch of the piece itself as it stands upon
- the makers’ pattern sheet.
. _ This overmantel will require eight of
+ No. 1(11 in.) and four of No. 50, also 13 in.
. section. The few spindles used for the bot-
. ftom rails were turned specially for me by
. the makers, costing, if IE recollect rightly,
- & fraction under one penny each, by the
. gross. They are most useful; a 88
-~ and a half disappeared in a very short
* time; but when I look at the many at-
" fractive pieces of painted furniture of
they are the sole decoration, I feel
useful and inexpensive a.]l}f has
ever been brought within reach of
non-lathe-possessing amateur before.
1e only materials required beyond these
) are a few pieces of ordinary wood,

pitch pi ny, or every sort it matters
since ﬁnl ' od

ill be covered with enamel
the two looking-glass panels of the
the mirrors are of ordinary
the expense is but a trifle ; it

improve the whole to use

thick bevelled squares; the cost of these,
for the size given, was, if I remember rightly,
5s. 6d. or 6s. the pair. As, however, it was
rather a trouble to get them sent to me, I
used ordinary glass, but feel that the im-
provement gained by the bevelled plates
would well repay the difference in the price.

The four No. 50 uprights, A, at the outer
angles of the erection, are used with the
waste wood at their base exactly as they
came from the makers; planed and sand-
papered of course, and otherwise made
ready for painting. But the two No. 1
that are in the central portion of the front,
B, start from the shelf, g, which runs right
across the mantel and forms the floor of the
cupboard. To keep the line of the upricht,
pieces of wood, ¢, cut off, the other balus-
ters used against the wall were fitted below
the shelf running down to the base-piece.
In the design this explains itself easily. At
the back of the whole, six of No. 1 are
planned to carry the shelf, g, and form, as
1t were, the motive and central idea of the
whole design. These might be limited to
two, but from experience I strongly advise
the use of the number shown ; it is just
this comparatively lavish use of the balusters
that gives a certain character to these
designs, and in the finished work takes
away a poverty-stricken eftect they would
otherwise be likely to offer. As this thickly-
set ralling 1s intended to be the feature of
all the designs in this series, it is needful
to emphasise its importance. The whole
design may fail to please many; in that case
I would say discard it entirely ; but if you
work 1t, at least try, by a preparatory rough
fitting together of the several parts, the
effect of the work as illustrated in the
sketches, before attempting to be economical
in the use of the turned rails, which are the
characteristic element of this group.

It will be seen that the two uprights, B, are
cut off at a height corresponding with that
of the outer pillars, A. As what was cut
off at A 1s waste wood, 1t explains itself,
but at B a part of the baluster itself 1s sacri-
ficed. The way I managed it was to cut
from the upper feature of No. 1 all the pear-
shaped portion, and use, as it were, the base
of the upper half and its capital, without the
pillar itself. Consequently the upper part
of B is in two pieces, but for so short a sup-
port, carrying no particular weight, this
matters not, the gain to the eye in making
the level line of the top shelf being more
than enough to reward the maker for the
shightly increased trouble. The six rails, b,
carrying a top moulding, are so clearly
explained in the diagram, that more need
not be said.

Now concerning the shelves, it will be
enough to note that the shelf 1at the base
runs across the whole width, so too does
the shelf m, but at its either end it has
half circles of the same thickness added,
for reasons explained elsewhere. In the short
shelves, G, at the sides, a corresponding piece
1s cut out, not necessarily corresponding in
size, but both the added curve and the cut
out are exactly over each other, to allow a
candlestick placed on B to keep clear of
the shelf, g, and avoid setting fire to the
upper shelf ; the shelves, K, at the top of the
sides are too far off to be dangerous in this
respect.

he shelf, ¥, above the cupboard, is placed
almost close to where the square wood of
the upright yields to its turned portion,
the space thus offered being closed by two
doors, hinged upon a central upright, between
shelves H and ¥. These doors are mortised
frames of ordinary design, chamfered but
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not otherwise decorated ; the panels of look-
ing-glass are let into a rabbet like an ordinary
picture frame, and backed with plain thin
wood.  Of the small bracket-pieces below
the cupboard, and the low railing at the
foot of each side compartment, it will be
needless to speak.

The balusters themscelves decide the right
position of all the other pieces, and the
measured diagram shows clearly when they
fit with regard to the adjacent parts.
Looking at the finished structure, [ feel that
a photograph of it, were it possible, would
show a much more tempting article than
my sketches suggest.

If used for some apartments, ebonising
might replace enamel. Personally, I think
the scale too heavy for black finish, and
would rather use a peacock blue or scarlet
enamel, but that is after all a mere fancy of
the owner. Varnished pitch pine would
look clean and wholesome, and match the
impulur bedroom suites in that material.
3ut to each person who is interested in it, a
different finish will probably suggest itself,
so that to-day we may leave 1it, and in our
next try other pieces of furniture made
from the same materials, or with the addi-
tion of others equally inexpensive.

=

THE MICROSCOPE : HOW TO MAKE IT.
BY 0. B.

il
INTRODUCTION—GENERAL METHOD OF FOCUSSING
—MoDE ADOPTED BY WRITER—FoOCUSSING
ARRANGEMENT—FOCUSSING SCREW—STAGE—
ARM—STAND—TOWER TUBE—OBJECT (FLASSES
—EYE PIECE—MIRROR—FINISHING INSTRU-
MENT,
Or all instruments employed in physical re-
search, there is hardly one of such univer-
sal interest as the microscope. To all
thoughtful, cultured men, a telescope is of
great Interest; but even cultured men
cannot command * the clouds and the rain,”
and the number of nights available for as-
tronomical work in a year is fewer per-
haps than most people would imagine, or,
at least, iIn our country, so remarkable for
its fogs and rain.

Electrical apparatus are also of great in-
terest when used with a certain amount of
previous knowledge, but little else than
amusing to the uninitiated, or, at most,
wondertul. But the microscope is equally
interesting and instructive, even to a child,
and objects are everywhere abundant. To
be able to bring invisible forins of life into
view ; to reveal the marvellous decorations
which are so wonderfully lavished on multi-
tudes of minute organic forms, is at once an
education and an enjoyment. But a good
microscope 1s an expensive instrument. No
doubt a great deal is paid for appearance
and finish, yet 1t must be understood that
to a great extent the value of the instru-
ment is in proportion to the amount of
labour expended on it. Apart from the
optical part. its value depends on its steadi-
ness and smoothness in use. Its moving

arts must be accurate in their adjustment.

very tremor or shake becomes magnified,
and unless the stand and adjustable parts
are rigid, but little satisfaction can be de-
rived from its use.

Most people have seen street vendors with
little globes of glass filled with water sold
for the universal penny. The writer re-
members, when a boy, seeing with wonder,
by the aid of such a magnifier, such creatures
as eels 1in paste and vinegar.

Years after he tried his mechanical skill
in making a microscope by the aid of
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tinplateand pasteboard. It wasa roughaffair,
but by its means he was able to trace the
circulation of blood in the tail of a tadpole,
and which sight was esteemed as a fair
equivalent for the labour bestowed. Since
then he has tried his hand on many an
optical instrument, but perhaps the pleasure
derived by using his microscope with a tin
tube and pasteboard stand was as genuine
as any derived at a subsequent date by the
use of more finished instruments.

The instrument which I have designed,
and which I propose describing for the

readers of WOoRK, 1s, as far as I know, origi- VOI
| therefore put it in the lathe and true it up,

nal in its construction, and will be found not
only as easy to make, but in some respects
more efficient than some of the ordinary
types as faras its focussing arrangements are
concerned.

The general method employed to focus 1s
that of the rack and pinion, either acting
directly on the power tube or through a bar
in the stand, the latter method being em-
ployed in the more expensive instruments.
Another plan is that of a chain instead of a
rack, but I have not seen many of this type.
But these methods are simply for coarse
adjustment ; for high power something far
more delicate is required. This finer adjust-
ment is obtained generally by a screw
operating on a lever.

In the arrangement I have designed I
have done away with the rack and pinion,
which, unless well made, is a constant source
of trouble ; and also with the lever. A fine
cut screw acts directly on the focussing bar,
so that an object may be focussed to any
degree of fineness, depending on the number
of threads to the inch on the focussing screw.
It can thus be used for measuring thin films
up to, say, from a 2,000th to 4,000th part of
an inch thick. If due care is observed in
working out the details, a good and sub-
stantial instrument will be the result. I
assume that my reader can use a few tools,
and has 1n possession a lathe, and can cut a
screw. If he cannot do the latter, then in
most towns there are brass finishers, who,
for a small consideration, would do all the
screw cutting required. Besides this, there
1s nothing that an ingenious worker cannot
do except the few castings in brass.

The principal parts of our instrument are,
first, the focussing arrangement ; second the
stand ; and third the optical tube. As the
first part mentioned is somewhat more com-
plicated than the others, we will commence
with it. Procure three lengths of brass
tubing, one piece 54 in. long by 1 in.
diameter, one piece5in.longby §in. diameter,
one piece 3% 1n. long and large enough to
slip over the smaller of the two tubes; whilst
1t will admit the tube there must be no
shakiness. In Fig. 1 the tubes are lettered
b, ¢, d. Tube d must have a ring of
brass } in. wide, soldered at one end as
shown in Fig. 7. Before driving on the
ring, file the inside bright, also the outside
of the tube. If too tight put a fine saw cut
in the ring, and spring it on. Moisten the
parts well with the soldering fluid, and then
with a hot bit cause solder to flow in the
Jomnt. By making the brass hot, the solder
will run through the Joint and the work will
be solid. If a gap is left where the rin
Fﬂ._atnut, a thin slip of brass must be suldereg
in i

Now take } in. of tube, ¢, and having
cleaned it on the outside insert it in the
same end, and solder it ; cut out roughly a
disc of brass 1} in. diameter, and solder it
to the end. Put the tube in a chuck and
turn down the collar, chasing a thread on it,
and turn down the end with a central hole

-

1 in. diameter. When this is done, draw a
line down the tube with a sharp point ; be
careful that 1t 1s parallel with the axis of
the tube, as if it is not our whole action will
be imperfect ; the reason of this will be seen
as we proceed. VWith a saw or file slot
down the tube to the collar. If a circular
saw for brass is attached to the lathe, there
will be no difficulty in cutting the slot
correctly, which must be, say, } 1n. wide.
We must now proceed with tube e. Each
end of this must be plugged with a short
length of tubing. We will suppose it rather
too large to work smoothly in d, we will

and bring it to such a size that it will work
without a shake. Cut a strip of brass 3 in.
long, and, say, 1 in. wide and } in. thick;

Fig. 1.—Sectional View
of Principal Parts
of Microscope,

S S o S
e
H &

NN .-

DR R
x}

e, 7

7

‘-\q'-ﬁ.'\.lu'\.'\.hh\umimﬂ'ﬂ-

Ty
]
L
E-.‘ﬂ&.m;hm L~

B T R T R R

Wﬁn&x e

("]
e
m

|

AN

)

SR
".."\"'.."..'\.".."-"h."-'|-|.'\.'h.'ﬁ.".,"\'.,"\b,‘1."\"\'H'\‘mkﬂwﬂmhhihﬁﬂﬁt‘kwahﬂnﬁxxw Sty Y
5 ST TR

%

P
Fl
r L
]
L4
L 4

'

-
-
i

.

b

-~

s
1"'}::'-.11

DTN

-

REFERENCES TO LETTERS IN
Fia. 1.

a, Collar serewed into Tube b,
¢, Focussing Tube travelling in
Fixed Tube d e, Focussing
Berew. f, Plumb Screw fixing
Tube to Arm hA. g, Stage. B,
Arm carrying Power Tube I:.
i, Collar to screw into Kk,
Nose-piece to connect Tube
and Object Cell . I, Spring for
gripping Object. m, Collar to
screw into Stage. n, Screw
working in Groove in Focus-
Bing Screw. p, Part of a Lug
the other portion being out of
sight.
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draw a line down the centre and file down
to 1t, leaving three pins as represented.

On the lower half of tube ¢ draw a line
parallel with its axis ; bring the strip just
made to the bottom, and mark where the
pins come, and drill holes to receive them ;
this must be soldered to the tube. When
filed up, it must just fit the slot in tube d.
A thread must be chased in each end as
shown. We will now take tube &in hand.
One inch and a half from the top a ring
1 1. wide must be soldered, and over this
another } in. wide. The tube must now be
chucked in a lathe, and the rings must be
turned down as in Fig. 1, with a thread
chased on it. A thread must also be cut in
each end—the lower end to take the collar
of tube d.

To a ring } in. deep, and too large to
enfer the tube b, a disc must be soldered ;
this must be turned down, and a thread
chased on it to fit . In the centre of the
disc a hole must be turned large enough to
admit tube ¢ without shake.
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We now must make our focussing screw
¢, Fig. 1. This may be made either of steel
rod, with a brass head cast on it, or entirely
of brass ; if the latter, we can either have it
cast, or we can make it of £ in. brass rod, and
screw and solder a disc 1% in. to it. This,
of course, will be a little less expensive, but
will not look quite so well. ft must be
turned up true, and a thread cut on it to
within 11 in. of the head.

The number of threads per inch on this
screw 1s a matter of consideration; 25
will be a desirable number, for reasons to be
dealt with afterwards. Place the tubes one
In the other as shown, and insert the screw,
screwing 1t as far as it will go. In the
collar of ¢ drill a hole and tap it, and make
a screw to fit, with its end rounded off;
insert a scribing point in the hole and mark
the focussing screw, and either with a rat-
tail file or in the lathe, cut a holiow, as
shown, to receive the end of the screw in
the collar. It will now be seen that when
the focussing screw is engaged with this
little bolt and turned around, the tube ¢ will
be forced out of the larger tube. The bar
n ¢ travelling in the slot of d will prevent
the tube turning around, and in proportion
as our work 1s good, so will be the smooth-
ness of the motion. By turning the head
once round, the tube will travel :th of an
inch ; by turning 1 around we shall regulate
it to 145 But any definite degree of
motion can be obtained by the screw—
thus : when the screw is in the lathe, mill
the edge of the head, then turn the edge of
the head off square, so as to show the
milling like the cogs of a wheel. With a
magnifying glass count off, say, twenty teeth,
and with a fine-pointed graver cut a line
from the edge to the centre. When they
are all marked off they can be again divided
into tens. With small steel punches the
lines may be numbered, say, by twenties.
We will suppose there will be 200 serrations
on the milled head. If we turn the screw
from 0 to 10, the tube will be moved through
a space equal to the 500th part of an inch;
or 1f we move it to the extent of one degree
the movement will be the 5,000th part of an
inch. I admit that great accuracy in work-
ing must be observed to arrive at such
results, but with care and skill it can be
done. If this idea is carried out, an indi-
cator with a needle point should project
from the lower part of the tube, to come
almost in contact with the head.

Our next business will be the stage. For
this purpose we shall require a piece of brass
41X 31 x1 1n.; it may be either cast or
worked out of sheet—the latter will, per-
haps, be the easier plan. Fig. 2 shows both
the under and upper sides. In A 1s shown
the position of the lugs; these must be 21 1n.
apart. First of all, finish the stage as far as
its outline, seeing it square and true. Fix
upon the centres for the holes, these centres
being exactly 2} in. apart. Mark with a
compass the curved outlines, and file down
to the line. The top side of the |late must
now be filed dead level. In the absence of
a better tool, a piece ofj "plate glass will be a

od substitute to test its surface. Rub a
ittle grease on the glass, then press the
stage on it, when its inequalities will be
made manifest. These must be scraped or
filed down till the stage shall touch the

lass on its whole surface. The holes should

e cut in the lathe ; fix them in the face
plate, and push the head centre forward
until the point touches the stage. Move the
stage untill the punch marks are opposita
the centre, and clamp the stage in_position.
Be sure by measurement of the size of the
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rear hole, as it must fit, when chased, the
collar ine'Fig. 1. On the under side mark

off two lines equidistant from the centre,
and with a square determine the position of
the lugs. These must be made of sheet
brass of the form showed at Fig. 10; two

ins must be left on the top edge, as shown
y dotted lines. They should be filed up
together so as to be exactly alike ; it would
not be amiss to fasten them together by a
touch of solder. Whilst joined, drill the
bolt hole. It is of the utmost importance
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are perfectég square and true with each
other. If the pins are a good fit, and the
soldering is good, the lugs will be just as
strong as 1f they were cast. B shows the top
of the front part of the stage ; three holes
must bedrilledate, 7, /', and carefully tapped.
Two pieces of thin steel must be bent, as
shown 1n Figs. 1 and 2. Any watchmaker
will suppl;i‘a. broken watch spring for the
urpose. Take out the temper, drill two
oles, and bend to shape as shown ; harden,
polish, and then temper again. These will

.
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- Fig. 10.

Diaphragm ; ¢, Hole for Pin of Diaphragm; f, /', Springs. Fig. 3.—Arm for Carrying Tuba,
Fig. 6.—End View of Instrument, showing Nuts and Bolts securing Stage to Stand. Fig. 7.—Focussing Arrangement—¢, The Live Tube moving
in ¢; z, The Guide Bar moving in Slot in d. Fig. 8. —Mirror. Fig. 9.—Section of Eye-Piece. Fig. 10.—Lug to Stage Plate. Fig. 11.—Diaphragm
Fixed to Under S8ide of Stage Plate. Fig. 12.—Section of Casting of Cell to carry Field Lens.

that these should be coincident when they
are filed up to proper form ; the sides must
be made perfectly true by the same means
a8 have been employed for the stage. Place
a lug on the stage by the lines marked, and
see where the holes for the pins have to be

; 5 in. deep. Now
file the pins so that the lug will bed dead on
the lpla.te. With a square test it so that it
shall stand perfectly square and true. Run
nﬂf fluid around the joint, and with a
tlu EEeT:; bit run solder well into the

t there is plenty of solder, and
“the tool is hot. Now treat the gth

in the

same way, being careful that they

ow treat the other |

be screwed in position as shown, with brass
washers under them. Cut a circle of {5 1n.
brass 21 in. diameter. Make faces true—
it will be better if the edge i1s milled ; it
must have a centre hole to take a small bolt,
by which it is to be screwed to the under

art of the stage as shown, with a washer

etween. Four holes must be drilled : a
must be the same diameter as the opening
in the stage; b, ¢, and ¢ must graduate
smaller, as shown by dotted lines. Care
must be taken that the centre of each hole
is coincident with the centre of the opening
in the stage. This can be secured by
measuring the distance between the centres
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Fig. 4.—Standards.

of the hole in the stage e and «, and then
drawinga circle on the revolving diaphragm.
This circle will then indicate the position of
the centre of each opening. A short tube
must be soldered to the under side of the
plate, around or in the largest opening, as
shown in Fig. 11 ; the use of this will appear
further on. The stage can now be screwed
to the tube collar, Fig. 1.

The arm, Fig. 3, now claims our attention.
This may be cast or worked out of 1-in.
sheet. The centres of the holes must be

T LT )
T,
[T e iy -

(MR
Fig. 12.
Fig. 2.—8tage Plate, showing Half Under Side (A) and Half Upper Side (B)—a', Position of Lugs; «, Opening for Objects; J, ¢, d, Position of Holes in

Fig. 11.

Fig. 5.—Top View of Stand.

21 in. apart. The form should be marked
out with the compasses, carefully marking
with a centre punch the position of the
holes. The arm must be finished oft with
care, and be dead true. The holes should
be turned in a lathe. It must be bolted to
the face plate, and its position found by the
aid of the dead centre. The large hole must
have a thread chased in it ; the small hole
must be large enough to admit a headed
bolt £, Fig. 1, which screws into the live
focussing tube ¢. The head of the bolt must
be milled.

Our next work will be the stand. Now,
an essential quality of a stand is that 1t
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shall be heavy and steady on its feet, as
the least unsteadiness is fatal to microscopic
work. We shall now, I am afraid, be com-
pelled to seek the aid of the brass-founder,
so we must prepare our pattern. Out of
1-in. well-seasoned wood, say mahogany,
cut a pattern as Fig. 5, but 4 in. less all
round. From heel to toes 6 in., across the
toes 6 in., across the sole 31 in. Cut strips
of pine % in. and } in., boll them, and whlst
hot, spring them to edges of the pattern;
it will be advisable to cut them a little
wider than } in. so as to allow for dressing
off. The wood can be easily bent to all the
curves except in the circular part between
the toes. I-I')erhaps the easiest plan will be
to turn a piece out solid, as a disc  in. thick
to fit the curve, cut across the diameter and
fix by glue, and then with chisel and round
file work it out.

The toes and heel must be finished off
3 in. deep, as shown in Fiz. 6; when finished
off perfectly true, black-lead it and take it
to the brass-founder. The casting must be
accurately filed up and trued as before de-
scribed. The edge at toes and heel should
be filed off as shown by the shadings. Two
standards must be cut out as Fig. 4, 4 1n.
high, and 1§ in. wide at the base. Two pins
must be left as shown. These, like the lugs,
must be worked up together and the bolt
holes coincident. Measure the exact width
outside the lugs on the staze ; this must be
the measure of the distance between the
standards. Find their position on the stand
by the method described for the lugs, and
drill holes for the pins, which, in this case,
may go through the plate; be sure the
standards are true with the foot and with
each other, as accuracy here is evervthing.
In this case more care must be observed in
soldering than with the lugs, as now we are
working on the top of the plate. The plate
should be au::rlu:lﬁrla-l:lp first where the standards
are to come as well as the bottom of the
standards and pins, and then sweated to-
gether. If, when put in position, a hot bit is

rought close to the joint, the solder will
melt and allow the two pieces to come to-
gether. It will be done best as a three-
handed job, as care must be taken that they
are perfectly square with each other.

Two bolts and nuts must be made as
shown in Fig. 6, by which the stage and
the stand may be fastened together. Ob-
serve—no thread must be cut on the inside
end of the bolt which goes through the
standards, and the hole must admit the
bolt freely.

The next matter for our consideration is
the power tube. For this, we shall need a
tube 8 in. long, and, say, lf in. diameter;
1% in. from the lower end solder a ring # in.
wide, and over that another as described
before. Chuck the tube in the lathe, and
turn down a collar with a thread chased on
1t to fit the arm already made.

Although for convenience in writing I
have referred fo the arm before the tube,
yet in actual work it will perhaps be best to
make the tube before finishing the arm.
Whilst the tube is in the lathe, a thread
must be chased on the inside of the lower
end. A small casting must be made as kK,
F ‘:ﬁ 1., as a nose-piece to screw in the tube,
and to take the object glass tube k.
hit:;[ wa ntmt r&mmmlen agfamateurto mount

object glass, at least, if it is a good one :
the better plan by far will be toggend the
nose-piece to a practical man, and get such
ob as are desired mounted on
tubes to fit the nose-piece.

The object I would recommend

are, to begin with,a 2 in.,1in, and  in. It

is a great mistake to suppose that the higher
the power the more any one can see. The
fact 1s, the eye needs a lot of training before
a high power can be used with great ad-
vantage. Beside which, with a high power
a very small portion of an object is seen at
once, which to the unskilled would be mean-
ingless ; whilst with a low power a large
field is presented and a moderately large
objert can be taken into view at once, which
to the amateur microscopist is both more
interesting and instructive. Even a 3-in.
object glass is a useful power with some
obhjects.

We must now proceed with an eye-piece.
These, like object glasses, are of different
powers, known generally as 4, B,and c. An
optician would supply the power needed.
We need 1% in. of tube that will slide easily
into the power tube. If it 1s shghtly too
large, it can be turned down; on the inside
of each end a thread is cut.

We shall now need two castings. Fig. 12
gives a section of the cell for the field %ens.
At b 15 seen a small ledge or gallery ; this 1s
for the lens to rest on; this need not be
more than the 32nd of an inch thick. At a
the brass must be turned away until it will
bend easily. Chase a thread on the outside
and inside ; the thread on the inside 1s for
the purpose of attaching a polariscope to
the eye-piece. When the cell is finished, it
should be large enough to take the field lens
without pinching. Chuck the cell with « at
the right hand, place the lens in position,
some one steadying it with the end of a clean
finger, turn the [athe slowly, and with a
burnisher turn the edge over on the lens, as
shown in Fig. 9. The cell for the eye lens
must have a slight increase of thickness
around the hole ; this is to allow of a bed
being turned out for the lens. The brass
will be turned away so as to allow a ring to
stand around the lens for the purpose of
bezelling it. In the focus of the eye lens a
stop must be placed as shown, with a cen-
i‘.ra hole two-thirds of the diameter of the
ens.

The next work will be to fix a mirror.
Figz. 8 will give a plan of this. A mirror in
a cell can be purc%ased from 2s. ; it would
therefore be unwise to buy simply the
mirror and make a cell—it would not be
worth the labour. Still, if one purposes
doing so, proceed as follows :—Cut off a ring
1 in. wide from a tube large enough to admit
the mirror, turn the ends true and cut a
thread on the inside of one end, and solder
a bottom to the other, letting the edge of
the bottom project far enough tomill it. A
ring with a flange must be made to screw
into the cell ; the flange edge must be milled.
Place a little cotton wool in the cell on
which to lay the mirror, and screw on the
ring. In the diameter of the cell two small
hollows must be made with a fine-pointed
centre punch.

A collar must be made to slide on the
focussing tube 4, Figz. 1. This can be made
of tube that will hardly go over the other;
puta saw cut init. The springwillnowallow
1t to go on, and at the same time will grip it
firmly. The clip should be 1 in. wide. In the
centre, as at 0, Fig. 8, a small stud must be
screwed and soldered ; this may be made of
small brass tubing.

A circulararm, ¢, must be made ; it should
be 21in. X 1 In. in the centre, tapering at the
ends. A screw fastens it to the stud. A
washer should be placed under the head of
the screw. Screws pass through the ends;
these are pointed, and enter the centres

welll]i_ch have been provided for them in the
c
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The mere mechanical part of the work is
now finished. The various parts must be
polished with rottenstone and oil ; not a
trace of a scratch must be left, the whole
being lacquered. This isa difficult job for
an amateur ; a hint or two perhaps may be
helpful.

After they are polished they must not be
fingered, as finger marks will show when the
lacquer 1s laid on. They must be heated as
hot as the hand will bear with comfort ;
rather vague directions truly, but practice
alone can give the requisite degree of heat.
The lacquer must be put on with one stroke
of the brush ; no painting, as the brush marks
will show.

If care 1s employed in carrying out these
details, the result will be an instrument
equal to any work which the average student
will be called upon to do. It is a well-
known fact that practical men, as a rule, do
not emplu{' instruments elaborate in their
mechanical arrangements; these are left for
wealthy amateurs, who are fond of exhibit-
ing costly toys.

In constructing the eye-piece, I have cal-
culated field lens 2-in. focus, and eye lens
1 in. ; these are separated one-half their com-
bined focus, that 1s, 1} in.

-

PHOTOGRAPHIC TRANSPARENCIES.
BY DAVID ADAMSON.

-

AMONG my acquaintances are some who
go in for photography. As is not unusual,
they are *‘ photographic mad,” a common
complaint amongst amateurs ; or, stated in
other words, they are enthusiastic votaries
of the art of photography. Strange and
wonderful attempts some of them make in
the higher branches of the art before they
have mastered the rudiments. They want
to make beautiful transparencies before
they can manage to take a decent negative.
Occasionally they get one which 1s fit to be
seen, and when they can make two or three
good ones in succession they want to go
ahead. Far be it from me to dissuade any
beginners from their laudable desires to
make progress; only I think they would
often get on better in the long run by re-
membering that we must creep before we
can walk. It is no doubt a strong tempta-
tion to many of us when we read of the
beautiful results obtained by skilled workers
to try and do likewise, but experiments run
away with both time and money needlessly,
when undertaken without sufficient expe-
rience to warrant a reasonable prospect of
their being successful. However, this has
not much to do with the subject of the pre-
sent article, though it all leads up to it, and
transparencies made on the ordinary albu-
minised paper may well be recommended
for the consideration of those who are as
yet not equal to the task of producing them
on glass. Nothing more than ordinary
negatives and the common paper which
every photographer uses more or less, and
beginners solely, for printing purposes are
required — of course, with the necessary
chemicals as well. To produce such trans-
parencies no difficult manipulation, requir-
ing great nicety in application, is called for.
They can, in fact, be produced by any one
who can take an ordinary photographic
print, no more skill or expense being neces-
sary for one than for the other. _
every one who has given his attention
to even the smallest extent to transparen-
cies knows, on glass they must be much
more dense than an ordinary negative, and
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for this reason special plates for trans-
parencies are made and sold. The same
rale holds good with regard to silver print
transparencies. The print may be quite
right seen in the ordinary way ; 1t may even
be a trifle too deeply printed ; but on ren-
dering it translucent, and viewing it by
transmitted light, it will be found wofully
thin and poor-looking. However well 1t
looked before, it does not do as a trans-
parency. This thinness, I take it, is the
chief reason why the plan of making trans-
parencies of. silver prints has not found
more favour among amateurs who wish to
adopt easy methods of work, which, without
being so good as the processes which 1n
skilled hands are found the best, shall yet
afford fair results. _

I do not know that the process by which
dense silver prints may be obtained 1s any
novelty. For aught I am aware, it may be
a well-recognised plan, though it can hardly
be called a well-known one. So far as I am
concerned, I found it out accidentally. One
day, inadvertently, a piece of paper was put
in the frame with its unprepared side in
contact with the negative. On examining
it in due course this mistake was discovered.
On the sensitised side a print much as
usual, only fainter, showed itself on the
other—the side next the glass. The print
was also distinctly visible, but details were
not well defined. The effect was peculiar,
and not altogether pleasing. However, the
print being partly formed, it was left for
further exposure to see what the result
would be, more from curiosity than from
ani other motive ; though at the seme time
I thought possibly dull prints could be got
in that way. I have since seen it mentioned
somewhere, I fancy, by my old friend—
Henry Sturmey, of cyeling celebrity—that
dull or matt prints can be obtained in this
way ; but without disEuting the dictum of
so well known an authority, it may be said
that the want of detail is objectionable. At
least, in my hands they have never shown
much detail, though for broad effects they
are admirable.

If I may venture on a comparison, they
may be said to bear a similar relationship
to prints taken in the ordinary way that a
charcoal drawing does to an engraving, or

~a picture of the impressionist school to a

minute Dutch painting.

Mentioning painting, reminds me that
photographs printed on the wrong side of the
paper are admirable as a groundwork for
colouring, either in water or oils ; but this
branch of work cannot be enlarged on at
present. I hope, however, to refer to it at
no very distant ciata; so, In the meantime,
attention may be confined to transparencies.

In due time the print above mentioned
was toned and finished along with a batch

of others. It could not be called satisfac-

tory either on one side or on the other,
tl.m.b h on both the picture was distinctly
visible.

On hnlding it up to the light, how-

y its density, If I had

on the look-out for a dense print to

serve as a transparency, the result could
have been happier.

With this there is little more to be said,

for the wa bly which silver prints may be

vailable as transparencies has been

ﬁbﬂ'ly indicated. All that is required is to

a mistake” in putting the paper in

A frame. Printing takes a good deal
5 than - -

in the usual way, but it must
icture on what is now the reverse,
l&lﬂ_ ised side. It is possible to get
but then the print is too dense as a

*-'_,.I_ﬂ #0 long continued as to form a really

transparency. A few trials, however, will
soon show the extent to which the printing
should be carried, and be of more practical
use than pages of instruction.

It will be understood that the prints are
to be fixed and toned in the usual way,
after which they are rendered translucent
and mounted.

Perhaps the best medium for rendering
them less opaque is Canada balsam, thinned
down with a little turpentine. I find it a
very good plan to soak the photos in the
latter, and then to rub them over with the
balsam, leaving the print for a few hours
between a couple of pieces of glass (old
negatives) till the balsam has thoroughly
incorporated itself with the turps and soaked
into the paper. The only object of the glass
is to prevent the balsam and the turps
drying before all the tissue of the paper has
become saturated. If they do, opaque spots
soon show themselves, and do not add to
the beauty of the transparency, which, when
well done, should not show any granulation.
Instead of Canada balsam, which 1s a nasty
sticky stuff to handle, any of the prepara-
tions named in the recent articles on crys-
toleum painting may be used; and melted
wax or paraffinis not to be considered as by
any means the worst medium for rendering
the prints transparent. DPerhaps it 1s the
most durable of the lot, though rather more
troublesome than some of the others in its
application.

When the transparency is ready, it may
be preserved between two pieces of glass;
old negatives again come in very conve-
niently. These are joined at their edges in
the manner described by Mr. Beckerlecoe
in his articles on crystoleum—already re-
ferred to—and then mounted in a suitable
frame. This, of course, should be the same
on both sides, if it is visible from the out-
side of the house; for, however beautiful a
transparency may be when seen from the
inside of a room, the ordinary picture frame
is hardly presentable as an object of beauty
both in front and behind. To describe the
construction of frames is, however, hardly
within the scope of this paper, which, having
described a process of easily making trans-
parencies by novices in photography, has
served 1ts purpose.

It has frequently occurred to me that such
paper transparencies might be made avail-
able as a magic, or, to give it its high class,
first “chop” name, optical lantern; but on
this point I cannot speak definitely, as I
have not much acquaintance with this kind
of work, or, should Isay, scientificamusement!
Possibly, to some of those who do, the hint
may be of service, and induce them to give
fellow-workers the benefit of the irexperience.

In the meantime I may, however, just
suggest that the paper will form a pleasanter
ground on which to paint than the glass on
which magic-lantern slides are usually pre-
pared. 0%1cnurse, transparent colours only
are permissible, and in considering the effect
to be thrown on the screen, the colour to
which the photograph has been toned must
be taken into account ; for example, with a
brownish tone 1t must be remembered that
strange pranks will be played with the blues
and the greens with which the photograph
may be tinted. This refers only to coloured
transparencies, or, as they may perhaps be
called, lantern slides; and it need hardly
be said that if left in the plain unpainted
state that they will be better than 1if badly
coloured. While proposing the use of these
paper transparenciesfor lantern purposes, the
obvious saving in weight may somewhat
counterbalance disadvantages.
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PAPIER-MACHE.
How to Mould It, and how to Ornament It.

BY SYLVANUS WARD.

O
DECORATION (continued). FINISHING BUILDINGS
ON PEARL—FLOWER AND FRUIT PAINTING ON

PEARL -FI1GURES IN PEARL—ORNAMENTS IN
Purg PEARL oN COLOURED PEARL GROUND—
SCRAP PEARL WORK—BRONZE WORK—STENCIL-
LING AND DUSTING-IN,

Our attention must now be directed to
finishing subjects inlaid with pearl by
painting.

Buiii’ngs in Pearl.—There are different
methods by which pearl buildings may be
finished ; we will describe two applicable to
buildings which are supposed to be in a
perfect state, and a third which is considered
most effective for the treatment of ruins.

In all cases, the main features of the
building have first to be sketched in, and in
doing this, the T-square and set-square will
be found useful accessories. We will sup-
pose this done, with the structure to be
finished by our first method, and we have
now to give our high lights to those parts on
which the light in our picture falls most
strongly—such as string courses, the fronts
of buttresses, etc. ; and this is done by gilding
those parts with pale gold. The shadows
have next to be broadly put in with trans-
parent varnish colour. For this purpose,
although the effect produced by it cannot be
called a natural one, purple has been the
favourite colour. The purple used 1s com-
pounded of Prussian blue and carmine ; or,
mmstead of carmine, the cheaper crimson
lake may be employed. After this the
darker shadows are put in with a deeper
shade of the same. For shaping out win-
dows or other architectural details of the
parts in shade, a little black may be added
to the purple. On those parts of the build-
ing which are in light, a mere line of purple
will usually serve to bring out a pilaster or
any similar feature. It will thus be seen
that, according to this method, pale gold
serves for the :l’ﬂgh lights ; the pearl itself
for the middle tones; and purple for the
shadows.

Or, secondly, in place of gold, flake white
may be used for the high lights, life and
variety being freely given to it by occasional
tints and minute touches of such colours as
a legitimate water-colour painter would
suppose to E'Ixist ig the stmie, and would
oive to 1t. Instead of purple, a grey may
be employed for the E:I])JE.(R‘.IWE, ﬂ also
being enlivened by a little bright trans-
parent colour, so as to give a variety of
warmer or cooler greys. By this method a
less showy, but a more natural and artistic,
representation of the building is obtained.

Vith ruins it is found better to deal
somewhat differently ; but before describing
the manner of doing so, it will be desirable
to make some supplementary remarks on
the actual inlaying of work of this kind if
it happens to be on any considerable scale.
The Gothic window, Fig. 37, will serve as
an example. The masses forming the arch
having been cut out in pearl, and fitted up
on those which form the walls, the knife-
saw must be used to cut strips of suitable
width for mullions. Some of these strip
cut shorter, will also serve for those parts o
the tracery which approach straight lines.
Other strips, divided into small pieces, will
also serve }Dl‘ the circular parts of the tracery,
if cut and arranged, as shown in the diagram,
like stones forming an arch. Cusps (the
little triangular projections in Gothie
tracery) are afterwards put in with pearl
colour at the beginning of the painting
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process. These cusps are for distinction
shown black in one-half of the figure. The
angular lines of the tracery are changed into
curved ones in the painting process. All this
applies to Gothic windows of considerable
size only ; if small, they are laid in solid,
and the tracery is formed by blacking out
between.

To return to the method of finishing
ruins. The older plan was to light with
gold and shade with purple, as mentioned
nbove ; but this was abandoned for a better.
Owing to their unsheltered exposure to
weather, ruined walls become much more
covered with mosses, and such like vegeta-
tion, and acquire much more varied colour
than those which are protected by roofs.
Hence it has been found that more charac-
teristic effects are to be produced by paint-
ing in the high lights with flake white
warmed up with different tints, somewhat as

in the process last described, and painting |

the other parts with patches of varied trans-

Fig. 38.—Flower Painting on Pearl

in quantity to the bulk of the colour being
afterwards added, and the whole well
mixed with the palette knife. This sets
more quickly, but involves much loss of

parent colour, blended into each other. In | time in hand-grinding.

the half-tones these tints will, of course, be

very sparingly emplulyed, the pearl being
e

left as much as possible to produce its own
effect. It will be in the shaded parts that
most colour will be used. Such pigments as
verdigris, Italian pink, carmine or crimson
lake, Prussian blue, or mixtures of these,
are fitted for this purpose. Tube colours
will doubtless be used, but they must be
sufficiently diluted with varnish and turps.
Ruins thus painted are best lined out with
a mixture of crimson lake and vegetable
black, which will form a kind of dark
purple. This will not have to be confined
to the shady side of the work ; on the light
side also a line of it ncca.aiunalfy, as down a
pillar or the recess of a window, will be
equally n 1

Ivy or other foliage growing on such
ruins may either be done in bronze powder
(of which mention will be made further on)
mixed with varnish, the high lights and
shadows being expressed by stronger or
weaker touches of bronze, and afterwards
stained with transparent colour ; or it may
be merely painted with varnish colour. The
worker has a like choice in the treatment of
trees, efc., which may surround his rui
and of the ground on which it stands.

Mention has just been made of “varnish
colour.” This is guelﬁ)oaed to imply ordinary
tube oil colour mixed with varnish ; but the
old practice of japanners was to use colour
ground in turpentine, varnish about equal

Fig. 39.—Fruit Painting on Pearl

Flower and Fruit Painting on Pearl.—In |

representing such natural objects as these
on pearl, it 1s usual to introduce leaves but
sparingly, and to confine the work as much
as pnsmbf& to the actual flowers and fruit.

{

Fig. 87.—Pearl Inlaying : Gothic Tracery in Pearl
Ruins,
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Before inlaying, the pearl is cut with the
scissors so as to swmit the forms of the

different parts of the group as far as
be. Flowers and fruﬂo nle},ed but a ‘ig
slight sketching-in of their more prominent
features with the black-lead—indeed, g
skilful workman is coutented to do ’tha
sketching almost entirely with his brush as
he goes on. If, as is frequently the practice
the leafage and stems are to {»e in gold or
silver, this gilding or silvering should be
done first.

We will assume that we have a flower
Ernup to paint, in which is a rose (red), a

nm~pup8y (yellow), and a convolvulus
(blue). Our flowers have been cut out and
inlaid in pearl, as may also probably be a
leaf or two, to make the composition balance,
for in work of this kind the pearl asserts its
importance, and first and chiefly strikes the
eye. The balance of pearl in a composition
has therefore to be duly considered. Our
stems and leafage generally have been gilt.
Our less important buds we may perhaps

have laid in with silver, but we shall pro-
bably content ourselves, as regards them,
with flake white nnlir.

But here it should be noted that if, for
want of sufficiently large pieces of pearl,
our rose or other flower has to be inlaid in
more pieces than one, the divisions should
be made to coincide with the outlines of the
petals, as exemplified in Fig. 38. To render
the joinings as little apparent as possible,

int them over with pearl colour, or, what
18 still better in flower or fruit work, before
beginning the painting process, go over
the joints with varnish, in which a spot of
oil 18 mixed, and stump over with white
bronze.

But to proceed with our painting : be-
ginning upon our rose, we take a brushful
of thin transparent varnish colour, and put
in a broad wash for the middle of the
flower, letting the colour flood tewards the
centre where the f'réateat depth 1s required.
With the same colour we go over the under
ﬁrt and other portions which are in shade.

en we slightly define those petals which
are in light. Mixing ultramarine with our
varnish, we now paint in the convolvulus to
the same stage ; and that done, with Italian
ellow (usually called Italian pink) we make
ike progress with the yellow poppy, and
such parts of the convolvulus as may
require this colour,

hile the flowers dry we shade down the
gold stems and leafage till they appear to

=
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recede into their proper places. For the
stem of the rose we shall use burnt sienna,
with perhaps a little crimson lake added,
and vandyke brown for the deepest shades ;
while the leaves will require verdigris,
Italian pink, burnt sienna, and vandyke
brown.

When the flowers are sufficiently dry, we
shall proceed to paint them up, using a
drier colour and one of deeper hue than
before. A firm line or touch of flake white
tinged with crimson lake, if used in finish-
ing, will be found to bring up the high
lichts effectively without interfering with
th= brilliancy of the pearl.

The treatment of frnit on pearl is much
the same as that of flowers. As may be
done with flowers, the stems and leaface
may either be inlaid, or gilded, or merely
painted, as best suits the composition and
the taste of the worker. Some of the dithi-
culties of fruit inlaying are dealt with in
Fig. 39. It will be obvious that an entire
bunch of grapes would be too large to be
formed of a single piece of pearl, and the
usual method of procedure 1s that shown,
the pieces of pearl being marked out by
a continuous line, whilst the individual
grapes are bounded by dotted lines. Some
two or more grapes adjacent to each other,
or perhaps single grapes if they come near
to the eye, are inlaid with separate flakes of
pearl, whilst more distant grapes—shown as
shaded in the diagram—are merely painted
in with pearl colour in the intermediate
spaces. The apple is also so large a fruit as
to present difficulties. One way of meeting
these is that shown in the diagram, where
a grape-stem 1s brought across it, so as
to conceal the joinings of the three pieces of
which it is composed. Another way is, in
a streaked apple, of hiding the joining by
a streak. These joints have, of course,
to be covered with pearl colour or white
bronze, as I'l'lEl"ltiUllEl[ above In connection
with the rose. A third way is by inlaying

so much only of the apple as will serve for |

the half-tones, and trusting wholly to paint-
ing for the high lights and shadows.

Greek and Etruscan Figures in Pearl.—
Statuary and the flat figure compositions
on antique vases are

Fig. 40.—Bronzing,

desired, a little oil being added to the
varnish with which the colour is mixed,
to make 1t set more slowly. On this,

before 1t 1s thoroughly set, and as soon as |

it is dry enough to work upon, the re-
quired ornament 1is painted 1 oi// flake
white laid on freely. This is allowed to

well suited for treat-
ment by pearl inlay-

] Fig'.&]‘
mng. The figures are

stand so long as will suffice to soften the
ground colour beneath, and is then wiped
off with a little pad of cotton-wool, the pad
being tightly squeezed together, so that no
Hiutti: may come off it. The flake white
brings with it the grounding colour, and
the ornament is thus left in pure pearl, as
desired.

Serap Pearl Worl.—The seraps of pearl
which accumulate from inlaying may oc-
casionally be used to good purpose for filling
formal spaces in ornamental desiens.  The
method 1s to fit them in quite at random,
and then to stain them with different
transparent colours. Simpleas is this work,
1t has a very pleasing effeet. Seraps of
pearl may also be used for foliage of trees,
in connection with inlaid ruins, connected
and worked up with gold dotting or pen-
cilling ; or in other cases with dots of green
or autuwmnal tints.

Lronze Work.—We now come toa highly-
iteresting method of decoration, and one
which,in the hands of an ingenious decorator,
15 applicable to many other materials than
papier-miché, and that is by bronze powder.
Somewhat more than half a century ago,
bronze powders were extensively employed
in the decoration of papier-miché : not in
the rude and hasty way in which we now
see them applied to wron goods, but in
ornamentation of a higher and more ela-
borate character, by means of a kind of
stencilling and  dustine-in process. The
bronzes used were chiefly pale gold, deep
gold, copper, flesh, orange, green, and silver
bronzes.  Landscape and figure subjects
were sometimes carried out in this work,
and these required in addition a “pencil
bronze,” Z.e., hronze mixed with copal var-
nish into a kind of paint, and applied like
paint with a brush.  The bulk of the work
in bronzing was, however, done by sten-
cilling and dusting-in—a process requiring
no particular skill or knowledge, only care
and exactness,

Fig. 40 1s a design for this work, and the
first step towards carrying it out will be to
cut from stiff, but not thick, paper three

~stencil plates, as shown in Figs. 41, 42, 43,

where the portion to be ecut away 18 given
in black., These will,

"

Tig'. 42.

- of course, be traced
for cutting from the
design. A band as
wide as the design

cut out in the pearl,
the outlines Lﬂiﬂ{.‘:
afterwards corrected
with black, whilst
black lines are intro-
duced to indicate
the features, drapery,
etc., wherever needed.
Groups of flowers and
fruit have sometimes
}{cup treated in a
similar manner with
black lines only, the
finer stems, ete., which
are too delicate to be
cut 1n pearl, being
merely laid in with
paint.

Ornaments in Pure
Pearl on a Coloured
Learl Ground.—Such

| B

extends has then to
be sized with gold size
on the black ground
of the article, and
allowed to get nearly
dry, much dryer than
for mlding, for the
<lightest tackiness suf-
fices to hold bronze
powder; and if the
sizing be not dry
enough, the stencil
plate 1s apt to adhere
and make difficulties.

The part intended
to be solid bronze will
have to be first dusted
i through the stencil
plate.  This will be
the husk A in Fig. 41.
And here 1t should be

ornaments are most .
readily produced by
painting over the'

whole surface of the p/\
pearl with the ground-
ing colour, which may

be purple, yellow, or
any other which is

)
=

e————————————

._
/N

Figs. 41, 42, 43.—Stencil Plates for Bronzing,
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noted that when two
forms are close to-
cether on one plate,
as are this husk and
the round dot, 1t 1s
not necessary to sten-
cil both with the
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same bronze. One of them, in this case the
dot, may be masked with a piece of paper ;
the mask being afterwards moved, an
the second form dusted with a different
colour. In the present design the husk
will be solid copper, and the dots solid gold
bronze. It should also be explained that
the dots are cut through in @il the stencil
plates, that they may serve as a “register”
or guide by which to lay the different plates
with accuracy upon the work. Thus the
first plate being done with, the second plate
(Fig. 42) is adjusted so that the dots already
laid in shall exactly appear through the
openings which correspond to them; but
the operation now to be performed is some-
what different from the first. The bronze
is not now to be laid in solid. A very
little gold bronze is taken up with a dry
hair pencil and dusted on, beginning nearly
solid at the top of the form (B), and growing
radually less solid towards the bottom by
ﬁiminisbing the quantity of bronze in the
brush. This will produce a sort of shading,
dying away towards the solid husk A.
en, changing the hair pencil, we take up
a little copper bronze, and in like manner
dust in the two husks ¢ and b, which are to
be made nearly solid at the points ¢ and b,
but shaded off below. Then removing this
second stencil plate, and, instead, adjusting
the third, Fig. 43, we make the dots register
as before ; and with a third bronze—say,
orange or green—dust in the parts marked
E and F, shading them as before, as is indi-
cated in Fig. 40. The pattern is now com-
lete, except as regards the two straight
Finea which bound it. These have to be
drawn in, after the stencil work has been
well dried, with gold size—by hand if the
worker has the requisite skill ; or, if not, by
stencilling, and rubbed in solid with bronze
if drawn by hand, these lines are generally
gilded.

After the whole of the bronzing process is
completed, the black fibres and lines neces-
sary to complete the pattern have to be put
in. A person skilful in the use of the
brush will do this with his “etcher” and
black oil paint mixed with varnish. One
who has not that skill may adopt instead a
process known as “scratching up.” This is
done with a sharp-pointed piece of steel, by
which the bronze and gold size may be
removed, and the black ground exposed
wherever a stroke is taken. This should be
done before the work is quite dry. For the
advantage of the little-skilled worker, it
may be observed that “scratching up” may
also be used in connection with dead gold
and silvering ; the effect, however, is never
80 "gi;:md as that of lining with the brush
point.

It will be seen that this bronze-work is a
process far too valuable to be allowed to
sink into oblivion. Its simplicity recom-
mends it to the attention of only moderately
skilled workers, and bronze offers a con-
siderable variety of colours, each of which
may be dusted in so as to ?ﬂrm shading of
the most delicate character. There are
many purposes to which it might be applied
beside papier-miché work. Cabinet work
suggests itself to the writer as one such
purpose, the decoration being there applied
on a black ground.

Thus far I have ventured to carry the
reader in the preparation and decoration
of papier-miché work, and another brief
f&per will bring my instructions to a close.

.can only hope that what I have said
will prove suggestive in other ways for

;c;he ornamentation of household furni-
ure,

“TIPS” FOR TYROS.

BY OPIFEX.
»e

Busaing worN Woop CHUCKS.

SoMETIMES a wooden chuck which may be
a favourite becomes so worn that it cannot
grip the nose of the mandrel. I have found
the following plan work admirably, and
although i1t may not be new, I have never
known of its being done, and give it for
what 1t 138 worth. Heat the inside of the
wooden thread with a hot iron, and give it a
rather thin coat of cycle cement : now cut a
piece of thin sheet brass, as used for cover-
ing curtain poles, etc.—z.e., about as thick as
stout paper—and sufficiently large to cover
the inside of the hole in the chuck, and
allowing about % in. over. While the cement
18 hot press the brass in, and screw on the
chuck tightly into its place ; unscrew in a
few minutes, and you have a perfect bushing
of brass in your thread. Wipe off any
cement which may adhere to the surface of
the metal, and you will find that your chuck
will have obtained a new lease of its life.

CorourINGg DBrass.

Repoussé workers, ete., should know that
they may colour their own work, and thus
save themselves the trouble of having either
to hunt up a professional or do without
colouring at all, in which latter case the
appearance of even the best work is spoiled.

I'he brass'must be perfectly free from
grease of any kind. To ensure this, wash
well In very hot water with plenty of wash-
ing soda and a stiff brush, and rinse in ¢lean
cold water ; drain off, and when dry dip the
metal for two or three seconds into a mixture
of two parts nitric acid, one part sulphuric
acid, adding a very small quantit nF com-
mon salt. Remove quickly, and plunge into
a large vessel of clean water ; rinse well, and
dry in hot beech, or boxwood, sawdust. A
tin biscuit-box, ete., suits well for keep-
ing and heating sawdust in. When the
brass is placed in the sawdust move the box
about until the metal is dry, when it will
be found to possess a beautiful, rich gold
colour.

Avoid touching the brass with the fingers,
as the least taint of grease will spoil the
after process of lacquering.

The oi)umt.iun of dipping should be carried
out, in the open air, or in a specially venti-
lated room, and the fumes of the acids
should be avoided, as they are most in-
Jurious; but if ordinary care be observed,
there is not the least danger to be appre-
hended.

Brass wire, or a brass tongs, should be
used to hold the article while dipping, and
there must be no stint of water in the
rinsing.

In case acids are not available, a fairly
good gold colour may be imparted by boiling
In a strong solution of pearlash, or even
washing soda, care being taken to plunge
the work into water before it has time to
dry, 7.e., instantly upon taking it out of the
pearlash, etc, otherwise it will become
stained.

Should it be desired to
portions of the work by burnishing, this
should next be done, a piece of clean aper
being kept between the metal and the
worker’s hand.

LAcQUERING BRraAss.

The object of lacquering brass work is not
to lmprove its appearance by impartin
lustre, but to retain as much as possible o
the lustre it already possesses.

In fact, the process detracts from the
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brighten any.

appearance of the newly-coloured work, as
every worker knows who can appreciate the
beauty of the metal as it comes from the
water after “dipping,” or from the sawdust
when dry. But it is “too fair to last,” and
1f exposed to the atmosphere for any leneth
of time, would become dull, and fina ly
black. However, a thin coat of spirit varnish,
or “lacquer,” will serve to protect the sur.
face from the air, and the result is that the
metal preserves its colour and lustre for
years.

“A thin coat of lacquer !” how simple it
sounds, yet there are few things harder to
do—at least to do well ; and many an ama-
teur, and professional worker too, has ex-
rerienced heart-burnings, as well as finger-

urnings, in his attempt to acquire the art
of lacquering.

The work, when finished and coloured, is
slightly heated by placing it on a hot metal
I:ulu.te. It is then given an even coat of
acquer, using a_broad camel’s-hair brush,
and being careful not to go over the same
spot twice, but beginning at the top of the
work and holding it so that the lacquer,
supplied and guided by the brush, shall run
down and over the metal. This requires
practice, as owing to the brass being hot
the volatile varnish quickly dries, and if the
brush passes a second time over a spot
where the lacquer has, even partially, “set,”
the result wili be a brown seam, which, in
a most provoking way, invariably appears
upon the most important part of the work.

When this operation is satisfactorily
accomplished the metal is heated, consider-
ably more than before, until the lacquer is
dry, but the amount of heat should never be
greater than can be borne by the hand—
applied to the back of the work—else the
lacquer will be burned.

The brass is now let stand until quite
cold, when it may be handled with safety.

The above is the usual method of lacquer-
ing, and, as before observed, appears a simple
process on paper, but 1t is far from being so
in practice ; and the present “tip” consists
in this, that as the chief difficulty lies in the
fact that the metal being hot the lacquer
dries very quickly, this difficulty may be
obviated by applying the lacquer to the cold
brass, allowing it to dry spontancously, and
then giving another coat. Do not mind if the
first coat becomes milky, but, having ﬂ,rplied
the sccond, subject the metal toheat, as before
directed, when it will dry bright and clear.

UrrLisaTioN oF OLD NEGATIVES.

Amateur photographers often don’t know
what to do with old or spoiled negatives,
and sometimes need a greater number of
printing frames than they possess.

The connection between these two facts
consists in this—that the old negatives may
very easily be turned into printing frames,
or rather printing contrivances, for there is
no frame needed ; but we will call them
frames for convenience.

To make a printing frame for half-plate
photos, we only require two old quarter
lates. Cut a piece of strong black linen a
ittle larger than two quarter plates placed
side by side, and paste them down securely
in that position to the linen ; place this ona
flat surface, and lay a heavy ,buul{, ete., upon
them until quite dry; then trim off the
linen to the exact size of the glass with a
sharp knife. _ _

Next procure four spring clips, as used for
fastening clothes on a line, and the printing
frame is ready for use. _ _

To make a print, place a piece of sensi-
tised paper of the required size upon the
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negative, and then a piece of white blotting

r, half-plate size, upon the back of the
1[31)?:1113115;:.:r Nexll; lay the quarter plates hinged
with black linen, glass side down, upon the
blotting paper, and secure with the four
clips, placing two at each side of the frame,
so that each half of the folding back shall be
firmly held in position. The print may be
examined by removing the clips from one
end and raising the half, as in the case of an
ordinary printing frame.

For carte-de-visite size, a quarter plate cut
into equal parts, and for printing from
whole-plate negatives, twohalf plates, backed
with linen as above, may be used; for the
larger sizes eight clips will be required 1n
order to ensure perfect contact between the
print and negative.
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OUR GUIDE TO GOOD THINGS.

e

76—Gaseous FueL: Its PropucTioN AND
APPLICATION,

Reapers of Work who are interested in the
production and application of gaseous fuel, in-
cluding water gas, will derive much information
¢n the subject from this little volume, which 1is
the reproduction in book form of a lecture de-
livered at the Association Hall, Peter Street,
Manchester, on March 29th, 1889, by Mr. B. H.
Thwaite, C.E., author of *“ Our Factories, Work-
shops, and Warehouses : their Sanitary aud Fire-
resisting Arrangements;” ¢ Liquid Fuel: its
Advantages for Steam-raising Purposes;” * Mill
Engines,” etc. Opening with strictures on the
national waste involved in the consumption of
solid fuel, the writer calls attention to the wvast
subterranean stores of mnatural gas, whose dis-
covery and application to various manufacturing
purposes for which coal is nmow wused in this
country has transformed the black and smoke-
stained region of manufacturing industry in
Pennsylvania into one almost as pure as those
parts in which agricultural pursuits predomiuate.
This 1s followed by a brief reference to the
Aspheron Peninsula and other places in which
natural gas has been discovered and utilised, the
chemistry and composition of natural gas, known
to miners as firedamp or marsh gas, its origin and
geographical location, the method of drilling a
natural gas well, and the distribution, transporta-
tion, and application of the gas itself.

Space forbids any attempt to summarise the
contents of the volume throughout, and it must
suffice to say that it is brought to a conclusion by
a statement of the author’s project for distribu-
tion of gaseous fuel produced and distributed at
the different coal fields of the United Kingdom,
the supply for the metropolis and the midland
towns being derived from three gaseous fuel-pro-
ducing installations—one in South Wales, one in
Staffordshire, and one in South Yorkshire.

“The coal,” says Mr. Thwaite, * would be con-
verted into gas at the coal fields, and delivered to
the distributing mains under great pressure by
means of compression engines, and could be dis-
tributed in the towns in the daytime for heating
purposes by the ordinary mains, and by means of
special incandescent burners the gas could be
utilised for illuminating. The saving in cost of
fuel by this system in its application to the
metropolis will be understood from the fact that,
in the year 1887, 12,055,000 tons of coal were
delivered into the London district. The total
cost of this coal at the coal fields would be fairly
estimated at £3,013,750 ; the amount paid by the
London populace for this coal would be about
£12,657,750 per annum, The difference between
cost of fuel at the source of supply. and at the
place of use is, therefore, £9,644,000, This
amount is absorbed in cartage, merchants’ profits,
railway carriage, and London Corporation dues.
Assuming one third of this amount represents the
reduction in the price of fuel to the consumers,
this would leave u balance of £6,429,324 to pay
for cost of generating gas and interest on capital

invested on plant and pipe lines and maintenance.
There is little doubt but that the net profit would

4

justify an expenditure of fifty millions sterling in
gaseous fuel installations and distributing pipe
lines,

“The advantage to the metropolis by the
general distribution and application of gaseous
fuel would be a colossal one. The increasingly
heavy and dangerous fogs, which are greatly
due to the condensation of the aqueous vapour on
the atoms of unburnt carbon and sulphur, would
soon disappear. The splendid architectural
monuments of modern Babylon would be relieved
from their dirty covering, and London would be
metamorphosed, and might rival Paris in the
clearness of its atmosphere, after allowing for the
different climatic conditions,”

Such are the writer's views of the economy of
the substitution of gaseous fuel for coal in all
large towns and its results, as applied to London.
Nothing could be more desirable than the re-
moval of all products of combustion, or rather, of
non-combustion, which permeate the air in all
manufacturing towns and large areas, overspread
with buildings and dwelling houses, closely
packed together and extending their serried
ranks of streets for miles and miles towards every
point of the compass as in London., Whether
they can be, or ever will be, realised, remains, in
all probability, for a future generation to deter-
mine, as there seems but little inclination at the
present time to move i1n the direction indicated.

It only remains to say that an appendix shows
the value of ammonium sulphate, which could
easily be recovered for utilisation asa valuable
manurial agent, 1f the fuel now used in the
form of coal was converted into gaseous fuel at
the coalfields, to be conveyed thence for heuting
and illuminating purposes, instead of being burnt
in furnaces, stoves, and open grates. He also
gives analyses of chimney gases vesulting from
tests and trialsof boilers, heated in the one case by
ordinary steam coal, and in the other by gaseous
fuel, the results in the former showing a solid
carbon percentage, by weizht of smoke, of 4-18
per cent., while in the latter they showed abso-
lute immunity from combustible or unburnt gases
and smoke. The superiority of gaseous over
solid fuel in the metallurgic operations is also
shown, and some valuable notes on water gas are
added. In these the relative thermic values of
producer gas and water gas are shown and con-
trasted, and it is clearly shown in what point the
real value of water gas is to be found —namely,
in its high thermic character per unit volume,
the ratio of thermal units in any given equal
volume of producer and water gas being as 608
to 277 in favour of water gas. 'This portion of
the appendix is doubly interesting at the present
time when public attention is being called to
water gas, and its merits, in point of cheapness
of production, are being strongly urged. The
book, it should be said, is published by Messrs.
Whittaker and Co., 2, White Hart Street, Pater-
noster Square; but the publishers have omitted
to state the price, which should always be named,
whether in the case of book or mechanical appli-
ance, as it is useful in assisting the reader to
determine whether to buy or not to buy.

TueE EpIrTor,
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SHOP:

A CORNER FOR THOSE WHO WANT To TALK IT.

*.* Noriceé To CORRESPONDENTS.—In answering any of
the *“ Questions submitted to Correspondents,” or in re-
ferring to anything that has appeared in ** Shop,” writers
are requested to refer to the number and page of number
of Work in which the subject wunder consideration
appeared, and to give the hending of the paragraph to
awhich reference is made, and the initials and place of
residence, or the nom-de-plume, of the writer by whom
the question has been asked or to whom a veply has
been alrendy given. Answers cannot be given to ques-
tions which do not bear on subjects that fairly come
within the scope of the Magazine.

I.—LETTERS FROM CORRESPONDENTS.

A Warning Note.—THOoMAsS0 writes:—* Your
‘Shop’ is increasing in size remarkably quick. If
it goes on increasing at the present rate, we shall
have nothing but ‘Shop;’ and it will probably be-
come necessary at no very distant date, to com-
mence that important section of WoRrK about the
middle of the previous week. As to the quality of
the ‘Shop’ talked, well, it seems as if somebody
had ‘cribbed’ the editorial trumpet, and taken it on
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a provincial tour, This surmise receives a certain
amount of confirmation from the fact that you do
not perform on it yourself; the loss of the instru-
ment probably accounting for this, It i8 quite
clear that it has not fallen into good hands,. Some
toot away at it until they get quite light-headed,
and write hysterically, a style of composition
which makes any man of feeling blush—for the
writers. Others blow so gently, that one quite
marvels at their taking the trouble to write at all
Then there is the *toot patronising ;' the writer
%mciuuslf intimating that he is ‘pleased’ with

"OoRK. This class of correspondents is8 obviously
composed of those to whom adulation is un-
pleasant ; but I suppose they eel bound to conform
to the prevailing custom, and may even labour
under the impression that an answer to their
query will not be forthcoming unless thc;,* use a
little soft saponacecous matter., Absurd! There is
just one thing more I wish to refer to—<.e., the en-
‘}u.rgement of WorkK. Now, itis a striking circum-
stance, and one by which I justify this letter, that
the *tooters’ are practically the only persons who
clamour for an enlargement! Therefore, hearken
unto me, ye disinterested trumpeters! When you
write, have less to say about * admirable magazine,’
‘brilliant statt,’ *lucid style,” *‘just what was re-

uired,’ and other platitudes, however appropriate
they may appear. By so doing, several columns
weekly might be saved. Come, now! don’t you
think you have had a good innings? Give Lhe
Editor a chance of adopling a reully practicable
plan for the enlargement of WoORK.”

Glazing Without Putty. — DELTA writes :—
“Take 51b. sheet lead, cut into strips 3 in. wide,
then with shears clipintoslips like No. 1; next place
about % in. in vice; bend over and hamner into
shape No. 2 with a light hammer ; take out of vice,
and with pliers bend point down as in No. 3; trim
point with shears to thickness of glass, punch hole
for tack (}-in. copper preferred) with sharp-pointed
awl—that known as a saddler's awl I use—and the

clip is complete. No. 4 goes through the same pro-
cess, but is bent in the vice in the opposite direction
for other side of bar. Two of these clips are suffi-
cient for sheets of glass 12 in. by 18 in. ; the top of
last sheet in Elnzmg is, as a rule, let into a groove
in the ridge board. The bars may be prepared for
glazing either with a bed of soft putty or a coat of
very thick white lead paint. A dozen of these clips
might be knocked ouf. while writing this descrip-
tion, and one square foot of sheet lead will turn out
about three hundred elips.”

Firm Joints for Woodwork. — ARTIST IN
Woop writes:—** I send you two sketches of firm

joints for woodwork. Fig. 1isthe dovetail tenon,
A the tenon, and B B straight wedges. Fig. 2 is the
dovetail mortise. The taper wedges are placed in
the end of tenon, and driven in by coming against
the bottom of the mortise.”

New Machine Tool for Making Inlaid
Centres. — ARTIST IN WooD writes :(—*In this
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machine tool, B is the inlaid cen
constitute tool for making it ; A is
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with veneer pasted on it ready for cutting. In E is

shown the way of using the inlay for centres of

panels. File the cutters thin, and to & bevel point,

cut just through the veneer, and no more, having
sorts of wood, and change the colours.”

Machine Tool for Working Beads, ete, —
ARTIST IN Woo0OD writes :—* The following sketch
of a machine tool that I use for working beads
and mouldings in hard, cross-grain wood, is made

A

from a solid block of best tool cast steel. The part
marked A is filed to fit the form of mould required ;
they are very useful for grooving to receive inlaid
lines; they are just the thing for art furniture
makers.”

Powerful Rip Saw.—ARTIST IN Wo00D writes :
—*1 send you a sketch of a powerful rip saw ; it
will cut very easy up to 2} in. thick, A is a fi
wheel, 50 lb.: B, cog wheel, 7 in.: c, cog wheel,
19 in. ; F, handle; E, treadle ; D, rod, to fit pin on B
wheel. A and B wheels fit on saw spindle ; crank
pin on B wheel is 2} in. ; if wanted for heavy work,

A, wheel, may be 60 or 70 1b. The treadle has only
about half the rise and fall of the common treadles ;
& 10-in. saw is the best size to use for light work :
C, wheel and handle, will not be wanted. It should
be made so that it will take off.”

Denham Bros.’ Patent Filler, ete.—J. W. M
(Halifax) writes:—*“]1 have great pleasure in re-
commending a remedy for sweating in French
Pohqhtu your currﬂa%nden T. A. (Belfast), whose
pquiry appeared in WoRk for June 1st, but which
I failed to notice at the time. I am a practical
cabinet-maker, and in common (T su pose) with all
others, have had more or less trouble with sweat-
ing. For some years past I have had my polishin
done by the firm whose circulars I enclose, an
since they h-egﬂ.n to use their patent filler—about
two-and-a-half years ago, 1 believe — there has

&n no uweating whatever, in any part of the
work they have done for me. The printed matter
enclosed will sufficiently describe the preparation,
and I need only add that I have no interest what-
ever In the matter, beyond a desire to act on
Charles Kingsley's advice of ‘Helping when we
meet ‘'em, lame dogs over stiles.” 1 am much
pleased with your new venture, upon the whole,
and wish you every success. Your article on *Cip
cular Saw Rigs for the Lathe, was particularly
helpful, as I was just at that time rigging up a saw
In the cullitrﬂe of ?:lr efforts
L all out of my own
head, which, I think, might be of use to your
readers, and if you will allow me I will try to write
a supplementary E.afper on the subject on approval,
Messrs. Denham inform me that their preparation
can be bought in Belfast.” Reference to M
Denham, Bros.’ patent filler
present N‘D.. page 350. Iam glad to find that the
paper on “ Cireular Saw Rigs for the La
useful to you. I should like to have the paper you
propose, on approval.—ED.]

About WorE and Watches.—DeaN ForgsT
(Mitcheldean) writes :—* | beg to thank you for the
answers to the questions I asked some weeks 0
on hard soldering, which were answered in the
‘Shop’ column of WoRK., Ima say I had tried to
obtain the one or two ‘tips’ which AUROLECTRIC
gave me in his answers fora long time and in many
ways, but unsuccessfully. I would, therefore, say
that WoRrk has my best wishes as well as it has of

essrs,
as been made in the

those who have already paid it so many compli-
ments, and given it so many good wishes, But I
ghould like to see it enlarged, so that we might
have a larger supply of ‘ good things’ every week.
In Nos. 16 and 17 I notice with pleasure the paper
on ‘An Overmantel Clock Case,’ written by J. H.
Moody, and I trust that many may profit by it,
as I am sure they will. But if you will allow me,
sir, I will take a step more than J. H. M., and
advise any of my fellow-readers of WoRK who are
in the possession of the movement of an old verre
watch to try and turn it to ood account by
making it into a timepiece, which it is  very
pﬂssibﬁa for anyone who can work a little in metal
as well as wood to do. Of course it would be
somewhat more difficult than our friend J, H. M.’s
construction, but nothing worth the menli_nniuﬁ
to those who are used to overcoming difficulties.
give this suggestion to any who may care to act
upon it, because, having one in my possession at
the present time, and knowing that a verge move-
ment when put to such a use will often prove a
fairly good timekeeper, I think that this would be
putting it to a better use than it is put to when,
through being unable to compete with our modern
watches as a correct timekeeper, it is, as it were,
thrown out of the race, and gets cast aside either
to be practised upon by one of those persons who
seem to be in possession of a faculty for taking con-
structions (mechanical and otherwise) to pieces to
see "how they are made’ (after which that which
might have been made useful is often made useless
through various of the works being bent, broken,
or lost), or else to be sold for a small sum to a watch-
maker. I therefore throw out this hint to those
who will receive it, Knowing that even in the con-
struction of a small timepiece like what I refer
to there is plenty of scope for the exercise of some
of the talent possessed by many of WoORK's readers
in construction and ornamentation.”

Protection of Wood and Metal from Weather.
—J. C. K. (Paris) writes :—** Mr. Heald, of San
Francisco, is like the man who went to Greenwich
for the first time: he claimed that he had discovered
Greenwich. Mr. Heald has found out what has
been known for ages, ever since turps was mixed
with pigments for paint to protect wood and metal
from the weather. QOne part linseed oil, three parts
turps and red-lead, white-lead, sulphate of copper,
orany powder ¢{ minerals, is the common priming
coat of paint everywhere. Mr. Heald should re-
membver the old saying, ‘If you don't know, ask,’
I ask the painter.”

Hollow Metal Work.— TINNER (Stockton)
writes :—* Being a reader of your weekly paper,
WORK, I noticed under the heading of ‘ﬁints on
Hollow Work in Sheet Metal,” in which you say
plumbers and silversmiths are interested ; you do
not mention tinners, who have all kinds of ollow
work to do, such as kettle tops and lids, pan lids,
and copper balls for cisterns. This is only ham-
mered on &ml;shed heads to be planished, or to be
made hard ; it is hollowed on a block of wood with
a rounded hammer, called a blocking hammer, and
can be annealed afterwards if required. The way
you describe will be a very long and tedious job,
and will require a lot of practice before it can be
done properly. The other will be found the quickest
and easiest way for an amateur. I wish you every
success with your valuable paper,”

II.—QUESTIONS ANSWERED BY EDITOR AND STAFF,

Parts of Lathe.—J. K. (Richmond) writes :—
“I hardly know how to commence, but the fact is

have, or rather had, been, looking out for a
practical paper for the amateur, but I had no idea
of dropping across one which has already proved
itself a great boon to me as an amateur carpenter,
and I am sure it has to a great many others. Now
what 1 want to get is a small rough lathe. I have
a nice little workshop, I have made my own bench,
and have got a good bench vice, iron vice, iron
drill bits, ete., land, in fact, almost every sort of
tool for ordinary carpentry or rough ironwork,
and I have made some very good furniture, and
I have some in progress from your designs. Now,
what I want you to tell me, through WoREk, is how
I could make myself a small lathe for wood, to turn,
say, uprights for whatnot, or such like. I have
every opportunity for getting that done, I mean in
the shape of ironwork, which I could not manage
myself ; the wood part I can easily get over. I have
made the dog-chuck you gave in No. 2, s0 if you
could kindly give me a few hints to help me, you
make will greatly oblige me as well as helpme, for I
small things in my spare time, and sell them to add
to my funds, and nd myself greatly in want of a
little lathe, I don’t want to buy any more of it than
I can help, so if you can give me the hint you will
greatly o l:‘jge me."—([I give your letter in full so
that all readers may be aware of your in uiry, and
what you are doing to heég Fnur&elf. upposing
that you can make the wo rame of your lath
the headstock, wheel, and crank could be uhta.ine%
in Clerkenwell Road, late Wilderness Row, K.C.,
at any of the cheap tool shops that are to be
found therein, and would suggest a visit to
Messrs, J. and S, Miller, 66 and 68, Clerkenwell
Road. thing less that a 5-inch centre lathe
would be more of a boy's lathe and not by any
means a practical tool, especia.lfy to an amateur.
A plain fly wheel and crank, headstock, mandrel
pulley, and poppet head of a 5-inch centre lathe
would cost you from 25s. to 30s.—G. E.]
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Tobacco Pipes.—SyMoKE.—The manufacture of
clay tobacco pipes will not be treated in Work. T
am not acquainted with any book on the subject.
The material used is a fine c ay, well worked, They
are made in moulds, and the perforation of the stem
is effected by means of a wire.

Battery, Porous Bells, Accumulators, ete.—
F. TuCKER (Bristol).—(1) I cannot find any reference
to the battery named by you in Watt's book, latest
edition. When r;nf::per forms the negative element,
in a solution of sulphurie acid it specdily becomes
coated with a film of hydrogen, and the battery
becomes polarised. This means a scrious loss of
power. In the Daniell cell this gas is absorbed
whilst copper is bein deposited. The cost of work-
ing a Daniell is less than that of the battery named
by you, since the deposited copper is a valuable
commodity. (2) In the earlier edition of Watt's
book he may have given a recipe for making porous
cells from plaster of Paris, but he does not repeat
this in his last. The reason is obvious. That the
game is not worth the candle you have now proved
for yourself. It is one of the last things I should
think of doing whilst porous cells of good quality
can be obtained so cheaply, (3) Just think for a
few minutes on the prime or first cost of accumuy-
lators (not less than £1 per cell), then the cost of
acids for charging them, then the cost of the bat-
tery nceded to form the plates, and then remember
that you will only get about 80 per cent. of the
power back again as electric current—that is to
say, it will cost you 20 per cent, more to get the
same current by the way you propose (leaving out
cost of accumulators) than by using current direct
from a primary battery. Where does the economy
come in? Some day I may write on the subject,
but it won't be just vet, for other more imporlant
subjects claim attention. (4) I do not clearly see
what you mean by giving information in WoRk in
‘& piecemeal fashion.” The article on the Bunsen
battery did not promise you a number of “glorious
experiments” to follow, therefore I cannot see how
you could expect them. The article was meant for
work, not for Flay. You, and those who wish for it
beside yourself, will have enough to occupy vour
hands, and minds too, shortly, in a series of articles
dealing “exhaustively” with the way to make
“electrical apparatus.” I do not aim at pleasing
my readers with a variety of subjects, but form a
purpose and go ahead with it. I have not forgotten
the fable of the *“ Old Man and his Ass,” nor the
lesson taught in it. This you will learn as you
become better acquainted with WORK. Your com-
plaint respecting * gigantie advertisements” is un-
called for. Neither the Editor nor any of his staff is
in any way interested in a ecuniary manner with
the things recommended in VORK, or in the firms
whose names are mentioned as vendors of the
goods named. You may not be interested in know-
ing where to get a good lathe or a good tool, but the
information may be welcome to hundreds of other
readers. In this we must study to please or serve
the majority,—G, E. B.

Venetian Blinds.—J. A. H. (Chepstow).— A paper
on this subject will appear shortly.

Repairing Chloride of Silver Battery.—
CHLORIDE (Plaistow).—Your Gailfe battery has
failed because the chloride of silver has become
exhausted. You must, therefore, coat the silver
plates with fresh chloride of silver prepared as here
directed. Place half a wineglassful of nitric acid
mixed with a teaspoonful of rain water in a saucer
or a cup, and put on a warm hob in the chimney
corner. Add to this as much old silver as the acid
will dissolve. This done, pour all into a basin two-
thirds filled with rain water, and add common salt
until all the silver has been thrown down as white
chloride, Pour off the liquid, and wash the
chloride with clean water, by pouring in the water
and allowing the white powder to settle. Do this
several times, then drain off all water, and dry
gently in a saucer. When dry, spread a layer of it
over each silver plate, and warm over a spirit lamp
untilit seems to melt and run over the plate, form-
ing a dirty grey coat. This is horn silver, or fused
silver chloride. Coat each plate in this way and
gmn rﬁsturﬁ them to their places in the battery.—

Whitening Brass.—NiMrop (Birmingham). —
Articles made of brass or copper may be whitened
with a coating of tin or of silver as may be re-

uired, by boiling them in either one or other of
the following solutions:—(1) Dissolve as much
cream of tartar in boiling water as the water will
take up, then add to it a little chloride of tin.
Previously well clean the articles from all grease
and corrosion ; immerse them in the above solu-
tion together with a handful of grain tin, and stir
all well together, whilst still "boiling, until the
articles are well coated with t.n. Well wash in
warm water, and rub in hot bran until bright.
(2) Mixtogether 80 parts of creani of tartar, 80 parts
of common salt, and 1 part of chloride of silver.
Dissolve the whole in boiling water, and boil the
articles in this solution, treating them as directed
above. The deposits of tin or of silver from these
solutions are very thin, and not so durable as coats
of the same metals electro-deposited.— G. E. B.

Air-tight Jointsin Wood.—H. W. (Edinburgh).
—To make joints in wood air-tight, Euu can ploug
the meeting edges and tongue wit hoop iron, or
with wood sccured with white lead,—J.

Clockwork Mudal.—SUHEERIqER (Sandbach).
—The only thing I can suggest is to make a fly
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oblong in shape, as long as the rest of the works
will allow, if working in the frame ; if working out-
gside the frame, of course, you mayinot be so re-
stricted for room. Make it from very thin brass or
tin, and then bend the shape of letter S, the bent
part pointing the way the fly goes. See that it 18
nicely balanced, that is to say, that when perfectly
at rest the arms are horizontal, not vertical. To
fasten to the arbor of pulley, make across the
centre, the short way, a hollow, so,

to fit the arbor; now, about half an inch each side
of the hollow, and in the centre, make a small hole,
and pass a piece of fine brass or iron wire, A (as
sketch above), and in the arbor make a little gmmra
to fit the wire ; this will act as a spring, and keep
tly tight to the arbor and in its place. The longer
your fly the slower its action; the width does not
matter so much. Try this; if no better, and you
like to pack upfand send to me, enclosing cost of
return carriage, I will see what I can do, free of
charge, unless very much is wanted. Perhaps your
spring is unsuitable, that is to say, too strong when
wound up, not properly or evenly tempered; try
another, or fit stop-work to it, only using a few of
the centre turns of it. In any case, let me know
the result. You can find me through the Editor, if
you want to send it to me.—A. B. C.

Cranked Hinges in Carriage Buﬂdinf. —
Young BODYMAKER.—I assume you mean not how
to fix, but how to find the exact position in which
the hinges (better known as outrigger hinges, in
the coach trade) should be fixed, to ensure the
proper and correct working of the outrigger, and
also the concealed hinge above it, as if only slightly
out of “true” with centre pin of the concealed
hinge, the door, whether of a brougham, landau,
or any other carriage upon which it may be fixed,
could never be made to open or close properly, to
the intense annoyance and disgust of all concerned,
in that particular door. I will now try and ex-
plain the best method I know of, for the finding
centre, and then briefly state one or two generally
adopted methods of fixing the hinge to the door
and y. .As outrigger hinges are most generally
used at the bottom of landaus and other carriages
with equally short doors, with only one concealed
hinge above, and that one fixed with the upper
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HINGE PiLLAR

Fig.4.

Fig. 5.

edge of its brass flap directly under the elbow line

nt, we will take as our subject a canoe, or

t-shaped landau. Assuming you have already let
in and properly fitted concealed hinge—we will
suppose the size to be what is called 1} in.—take
the exact distance from shut, that is, brass plate of
concealed hinge, to the centre of pin on which
hinge turns. Thus Fig. 1 A, with rule, or still
belter, & pair of dividers, place one leg of these
ﬂlﬁfy on edge of panel at the rabbet, and mark a

point on the panel with the other leg, as at Fig. 2, 1,
from which point drop a perpendicular line, square
down to the bottom of body, ¢, Fig. 2., that is, the
centre of bottom hinge from door rabbet. Now fix
hinge to door, and fix brass flap with door attached
to hinge pillar; open the door as far as it will come
out, square with body, support door so as to take
the dead weight of the concealed hinge, and
measure the exact centre of the open space, be-
tween outside of body where the outrigger is to be
fixed, and the edge of door, as in Fig. 3 at D, that
is, the centre of bottom hinge from outside of imdjr.
Now, if the bottom of hndf’ at that point is square
across, it will be a good place to fix the hinge, so
tack a piece of }-in. pine on bottom of rocker just
under the centre just found, keeping it parallel
with horizontal line of body. Mark the centre on
the top side of this piece of board ; also mark outside
of rockers, and around bottom of hinge pillow, and
outside of body to this centre ; now shut the door,
and mark along outside of door at bottom, also up
to centre ; take off the piece of board, and mark otf
outline of hinge enclosin the centre before men-
tioned, like Fig. it or, again, like Fig. 5. In either
case, if the door bottom is level with bottom of
rocker, you must have the bottom half of hinge
cranked up, or the top half of hinge let into bottom
of door, to allow flaps of hinge to bed on to their
respective places, and close over each other:; the
agaces in between flaps of hinge on Figs. 4 and 5 is
the clearance to allow’ door to close without touch-
ing at those points—i.e., edges of flaps. Fig. 1
shows the hinge with back edge of flaps level with
door rabbet, Fig. 5, with bottom or body flap coming
square out from centre line, and the top or door
flap level with doorat rabbet, but outer or neck piece
cranked or curved t» meet that centre. Care must
be taken that the centres of both hinges exactly
correspond, both perpendicularly and at right
angles, and as the bottom of door and body are
curved, the smith, when setting the hinge, will
arrange to have the knuckle arranged as deseribed.
Now, asto the best place tofix: some coach builders
place this hinge immediately under the boltom side,
when it projects far enough out from the rocker
piece below it ; Terﬂunally consider this a wrong
position. Firstly, being too high wup, too near
top hinge, and consequently causing a loss of
steadiness ; and secondly, as being rather unsightly,
and breaking somewhat the easy and graceful flow
of the bottom line of moulding ; it has, however,
two advantages, a much shorter hinge is necessary,
and is not so liable to vibration; bul, again, is
likely to wear out the bolt and holes in the knuckle
quicker; this is a decided drawback. Now, if the
extreme bottom of body is made level across, and
not bevelled on outer edge of rocker and door
bottom, I consider that the best place for fixing the
hinge, the only drawback being that a longer and
stronger hinge is required, to come out far enough to
reach the centre. At that point, the upper and
lower hinges being much farther apart, they are
a much steadier support to the door, do not wear
out so quickly, and what is of great importance, are
vastly easier to fix or to repair when disarranged by
use oraccident. I fear this will appear rathera long
instruction to Y. B., but he will know that almost
any part of coach-making requires minuteness of
detail, if it is to be properly understood ; and if I
have not made this sutﬁcientlf clear to him, I will
endeavour to do so in reply to his queriesin *“Shop.”
The question, as he gives it, certainly does him
credit, being somewhat difficult to impart so as to be
thoroughly understood, except by personal super-
vision, and yet very easy of accomplishment when
required by actual practice, at least it has been
found so for years past by PHAETON.

Curling Iron Stand.—M. K.—The cost of the

rovisional ﬂ&tent‘. for nine months is £1, and by

educting this from the amount asked by the
Ea.te.nt agent, you can see how much would Fn to

im as his remuneration for work done. am
afraid there is not much to patent in the invention.
It is only an old article put to a new use. The
idea is certainly good, but I scarcely dare venture
to tell you to go on with it, because you have no
means of pushing a sale when you have had themn
made. 1t will cost you £1 to get provisional patent
for nine months, and at the expiration of that time
fnu will have to pay £3 more for complete patent,

t will not be difficult to find a man to make the
articles, but you will find it difficult, and perhaps
expensive, to promote the sale of them. If you
accept the offer made by the patent agents, it may
be that they will sell it for you, that is to say, sell
the right to someone to manufacture the article. I
cannot say anything with regard to the probability
of your making money by it. Ask the patent
agents plainly if they can manage to sell the in-
vention for you, and at what price. If they can,
so much the better for you, on the bird-in-the-hand-
worth-two-in-the-bush principle. Failing this, write
to the Editor of the * Girls’' Own Paper,” and see if
he will accept a description of the thing itself, with
illustrations, and pay you first. This is all I can
suggest, but if you prefer to obtain protection, and
want to know a person capable of making it, I can,
and will, give you the name of a trustworthy person
who could make the stands : but whether he will
or will not do so is more than I can say.

Designs for Fretwork, —J. A. J. (Stratford).
—I am sorry to learn from you that an accident
which has caused injury to your E&]lne prevents you
from ever working at your trade as a carriage
maker again. I know it must give you the heart-
ache to be compelled to drop out of the ranks, and
do but little when you would fain be doing much,
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and Emu have my E:.’m]m.lllﬁ to the utmost. You say
yvou have taken 1o fretwork Lo earn a little, but can-
not et pood patterns, having tried many who
advertise designs, only to meet with disappoint-
ment. Have you tried Mr. Henry Zilles, 21 and 28,
Wilson Street, Finsbury; and Mr. G. Busschotts,
Park Lane, Liverpool 1 T'hese dealers supply conti-
nental designs, and some are extremely good.
Indeed, I do not know any dealer that has not good
things amongst his designs ; and, I think, if you pro-
cure the minilature sketches that most dealers gend
out, you will find among them something to your
mind. With fret cutting, I should also try wood
carving. Again, if you are fortunate enough to be
able to expose articles for sale, either at your own
residence, or in any shop kept by a friend, you might
find it of advantage to make models, ganes, d{lﬁl‘ﬂ
furniture, etec., all of which would be light work
that you could manage without much fatigue. Thero
will be some preti';}' designs for fretwork from the
pencil of Mr. J. W. Gleeson-White in forthcomin
numbers of WoRK, but it is diflicult to give f
size patterns without large sheets, which are very
costly. Among other things, if you cannot draw
with ease by all means study drawing, and see
what you can do in the way of ticket writing,
for which you will derive assistance from Mr.
Benwell's paper on * Sign Writing and Lettering.”
You ask me to help you, and it seems to me that
I can best do this by the hints and suggestions
that I have endeavoured to place at your disposal.

Building Construction.—PIXIE (Granite City).
—It takes some time to get on to such a subject as
building construction, and possibly it may be found
needful to hold it over for another volume. ** Monu-
mental and Stone Carving ” is a subject on which
it is very ditlicult to find a writer. 1 was speaking
the other day to a man who was accustomed to cut
letters on granite, and apparently a first-class hand
at the work, but he could not write himself, nor
could he tell me of any one who could.

Fret Sawing Machine.—J. F. W, C. (Hull).—
The best fret sawing machine at present in the
market is the Britannia Company’s No. 8 machine,
If you will write to the Company, Colchester, you
wii'l be supplied with all particulars. Itisintended
to construct a small lathe to be used in combination
with this machine, and any reguirememt.s on your
part with regard to fittings could be easily satisfied.

Wood Screw Cutters.—J. H. E. (Shepherd's
Bush).—The screw boxes and taps for cutting
screws in wood are illustrated in ﬁage 64 of Messrs.
Pevgeot Fréres' catalogue, or, rather, price list, and
prices are given according to the index in page 50.
Un turning to this to give you the information you
require, I find that my price list is imperfect, pages
47 to 50 being missing. If you write to Messrs.
Alex, Von Glehn & Co., 7, Idol Lane, lLondon,
E.C., the prices, I am sure, and the sizes in which
the screw boxes are made, will be at once supplied.

American Saddlers’ Tools.—W, O. (Rochdale).
—I am not aware that there is any ditference
between the tools used by American saddlers and
those in use among English saddlers, The tools
comprise punches of ditferent sizes, creases of
various kinds, cutting %a\:.uges, head knives, round
knives, bridle ‘cutter’s -knife, edging irons, pliers,
pincers, saddler's palm, punc pliers, screw
punches, ete., stuffing rods for making collars, aw
and other articles, all of which can be proe
through any ironmonger or hardware merchant., If
F::«u cannot get them at Rochdale, write again, and

will give you thefaddress of a London dealer who
can supply them.,

Violin Tools.—J. W. (Battersea).—The fine-
toothed veneer plane, which, like the tool you
describe, bears an upright blade, will do all you
require for reducing veneers to the proper thick-
ness. As you say, some of the trade purfling is
certainly “‘rubbish.” I do not know any one except
myself who has the black veneers. To make good
mitres it is not necessary to use three separate
strips. First cut your mitre to fit, and then bend
the purfling over a warm iron, Itisratherawkward
to give instruction as to colouring a wvarnish to
match without seeing the original, but I have an
impression that the varnish you mention is not a
coloured varnish, but a spirit varnish over a wood
stain. The violoncello sound-hole punches you can
buy at Lafleur's, Green Street, l.eicester Square ; all
the others you can get from Withers & Co., 31, St.
Martin's Lanc.

Japanese Patterns.—MiNER.—Books of Japan-
ese Pattern are not easy to obtain. Mr. B. T.
Batsford, 52, High Holborn, W.C., has them now
and again, and Messrs. Liberty, Regent Street, W.
They range from 9d. to 5s. or 10s., but the chea
ones are more useful for ordinary purposes.—G.\W.

French Polishing and Veneering. —T. A.

(Glasgow).—Articles on these subjects are in pre-
nnil.tinnt:hwhﬂn all that relates thereto will be fully
ealt with,

Amateurs and Wood-buying.—F. W. H.(Upper
Tooting).—A tE}imuer on this important matter is
being prepared for the advantage of all readers.

Papier-maché Panel,—A. L. W. (dberystwyth).
—Messrs. McCullum and Hodson, Summer Row,
Birmingham, will, doubtless, supply the article re-
quired.—S. W,

House Painting and Graining. — W. H.
F.).— Our correspondent asks us to give the
certain proportions for mixing oil colours” for the
above purposes. This is a question whiech wonld
involve more than the entire weekly space devoted
to *“Shop” to answer fully, In the first place, in
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mixing ordinary white lead and oil paint, there are
no certain proportions. The amount of each article
used in its mixing does, or certainly ought to, very
materially depend upon the work undertaken.
Independent of preparation—which is a very im-
ortantitem in good house-painting—the nature of
he paint should be very different when painting,
on the one hand, new woodwork, and on the other
new parian, or plaster walls, Of the four coats
each should have, the proportions of lead, oil, ete.,
would be different each time in both cases-—that is,
if painted by a tradesman who knew his craft,
To speak of colours and graining in this answer is
quite out of the question, as our correspondent
makes only a general, unlimited inquiry. . -
W. H. F. has any pressing and particular object
in view in makinﬁ this inquiry, we would en-
deavour to aid him if he writes and states particu-
lars. Bagﬂnd this we must advise him to carefully
peruse the pages of WoRK, when he will be re-
warded by finding a complete and exhaustive
treatise of the subject of our head line, which is
now_ being specially written by an experienced
London decorator.—F. P,

Imitation Lead Lights.—H. W. H.—These are
enerally known as *“window transparencies,”

ing a class of transparent, oiled Eupers, and
which, when properly atlixed to the glass of
windows and gunr panels, form a very durable
and decorative substitute for painted and coloured
lead light glazing. There are several makes, I
append two— W. E, Tuker & Co.'s, *‘Die ac
Note,” and M'Caw, Stevenson & Orr's patent
“Glacier” decoration. Hinde Bros. (London and
Birmingham) are, I believe, the wholesale ven-
dors of the first named; M'Caw & Co. are the
atentees and manufacturers of the ** Glacier.” The
atter is, I think, that most used, and an article
which I can personally recommend, and can be
obtained direct from the makers, Linenhall Works,
Belfast, Ireland. Perry & Co., the pen makers,
Holborn Viaduct, are still, I believe, the wholesale
London agents for *““Glacier.,” Most established
stationers are also agents for one or another
maker of transparencies, where drawings and
designs can usually be seen, and through whom
our correspondent could doubtless get all he re-
quires. Directions for use usually accompany the
article, but I would advise that the glass should be
very carefully cleaned, and the design thenarranged
80 that it can be readily fixed. The glazed or
bright side of the transparency is then wetted
with water, or the glass can be wetted, placed in
position, then all bubbles smoothed out with soft
cloth or sponge, working from the centre to the
outsides. It must then be left for not less than
twelve hours, to allow the water to evaporate and
the article to get firmly fixed and hard. Although
the process appears very simple, care and patience
are necessary tomake a good job, and it is advisable
to watch that, whilst drying, the transparency does
not blister up from the glass, When properly fixed
and hard, coat the transparency with best light
copal varnish ; it will then be thoroughly protected
both sides.— F. P.

Covering Plush Frames for Terra-Cotta
Plaques, ete.—J. C, (dberdeen).—No preparation
of the wooden frame is necessary; all that is
wanted is some good strong glue for sticking down
the plush. Supposing the frame to be circular or
oval, the plush is best cut in a single piece large
enough to overlap the wood every way, and it must
benicked or snipped on the inner edges that it may
wrap over without creasing. The wood has then
to be glued, the plush stretched carefully over it,
and well pressed down with a clean cloth or duster.
Small square frames are covered in the same way.
In covering large square frames it is usual to
economise plush by cutting a separate piece for
each side, and mitring them atthe corners. The
Joining has to be hidden by a piece of silk cord

lued over it. Round and oval frames are some-
Imes covered in this latter manner with small

leces of plush, the joints h-Einti corded ; but the
est and safest work is made with the single piece.
E ﬂﬂé‘}ﬂg EEBWEI' ti; hiaduttl?uer query {! prepu{{;:g can-
. U. 18 referre our reply to AITING

(see page 285).—M. M.

Photographic Camera.—T. R. C. (Ashton-
under-Lyne).—The manufacture of agpliﬂnces for
photography will not be neglected, but their
making will be work for the winter rather than
for the present summer.,

III.— QUESTIONS SUBMITTED TO CORRESPONDENTS,

Solidifying Pgtrnlenm Oi1.—0x GaLL (wﬂ‘{mn-
chester) writes :—“ Tf your correspondent, P. W, S,
(Poplar), or any other correspondent, will kindly

1l me how to Buhdif{.petru]eum oil, I shall deein
it a great favour. I have no objection to stating
for what purpose I require the oil solidified.

N Water Floats. — REYNARD (Leeds) writes :—

Will some of your scientific readers kindly inform
mEBWIE%.tE EII.EE pie%% of clrr:téliair ﬂk will sustain a
man o stone above water 0 wha
cylinder will do the same ? " R

Carpet Fitting.—M. G. (Belfast) writes :—* If
any readers know of a book whl'gh would assist in
measuring and fitting carpets, ete., would he be good
enough to let me know?1"

¢ Lantern.—

Photo Camera Lens in M
PALETTE writes :—“Ihave read that a photo-camera
]I'El;ﬁ ml%l hﬂ;ery suucigaaftliﬂr used %nhn uia.?tern.
ou e & verification (or otherw 0 i
Btatement, with imzn:rlm1:1!:&11!:.£ » this

IV.—QUESTIONS ANSWERED BY CORRESPONDENTS,

French Polishing.—JAack H. sends the follow-
ing in reply to T, A. (Belfast) (seepage174) :—* Den-
ham Bros.” patent *‘filler’ is said to be a aran-
teed cure for the ‘sweating’ of French polish. It
is now in daily use all over the United Kingdom,
and is acknowledged to be one of the best inven-
tions ever introduced to the trade. It has long been
admitted by all practical men that there is a great
necessity of improvement in the old system of

olishing, and a demand for a substitute for raw
Enseed oil, but yet a substitute which will answer
the same purpose in bringing up the tigure or grain
of the wood, without any of the after-injurious
effects of o0il which, as is well known, is one of
the greatest difficulties the trade has to contend
with. This difficulty has been entirely and most
successfully overcome by the invention wunder
description, the claims of which no person in the
trade—in these times when there is a great demand
for good work—can afford to disregard or overlook.
Firstly, it does away with oiling or ‘fatting’ over
the work grevinua to polishipg, and answers as a
‘filler’ at the same time, without any extra labour.
It is a certain preventive for what is commonly
known as ‘sweating out of the oil' after an
article has been finished two or three months. It
is easily worked, and keeps down the grain as no
other *filler’ does; saving both labour and
material. It is transparent, and does not show
white in the grain. It is made in seven different
colours, to suit all kinds of wood—namely, white
for ash, pitch pine, light oak, satin wood, maple,
and all light woods; black for ebonised woods:
dark oak for brown or pollard oak ; walnut, maho-
gany, dark mahogany, and rosewood: also birch
mahogany, specially prepared, stained ready for all
hard woods, such as birch, beech, elm, ete., which
are usually stained to imitate mahogany. There is
nothing in its composition which will eat or burn
away h‘lﬂ polish ; or which is in any way injurious
to health when working it. The ‘filler’ is specially
suitable for bobbin manufacturers, in place of
sizing, thus preventing cracking of the varnish, and
also keeping down the grain, without any extra
labour, }ijt may be had from all wholesale chemists
and druggists, oil merchants, French polish and
varnish makers, or from the sole patentees and
g}ﬂl{frs, Denham Brothers, Hall Street, Halifax,

OTrKks.

Joints in Indiarubber.—P. P. (Withington)
writes in reply to W. P. (Grangetown), (see page
190) :—** Bicycle tires are made ina mould complete,
and are not jointed, as W, P. imagines. They can
be mended when broken by putting a picce of hot
wire covered with cement into a hole made in both
ends, and bringing the rubber together, the joint
forming a kind of dowel. Indiarnbber is vuleanised
with powerful machinery and steam.”

Facsimile by Electro Process.—E. .. writes
in reply to ELECTROTYPE (sce page 190):—** Get
some good beeswax, and melt it, then pour it
intoa shallow metallic dish. When sufticiently
hard to prevent the wax sticking to anything
brush it over lightly with plumbago, also the
article to be reproduced ; then press the letter or
block into the wax, being sure that it is pressed
level all over, then take away the block, and you
have the mould. If the mould is satisfactory, put
a bright Enh‘sh on it by using black lead and a very
soft brush, and it is then ready for the battery. The
battery itself is made with about 4 parts acid to 1
of water, with a silver plate and zinc one facing
each other. The tank in which the mould is sus-
pended by a metallic connection is made up of
3 parts water to 1 of sulphuric acid, and a small
proportion of sulph. copper. The mould should face
a sheel of copper; and, if properly connected, in
about twelve hoursthere will be acoppershell on the
mould. To get the shell oft, the best way is to pour
boiling water on the mould, and the shell will
come off by a little gentle easing. After the shell
is off it should be tinned with solder by placing it
on a hot plate, previnus]f putting some spirits of
salts on to make it run, allowing the solder to melt,
and wken it is melted it should be backed up with
metal. Of course, if ELECTROTYPE wishes to do
electrotyping for amusement and experiment, the
above directions will do very well ; but if, on the
other hand, he wants it for business purposes, I
should strongly advise him to take it to an electro-
typer's, and have it done. The cost would be less

an 1ld. an inch.”

Glaze tor Finishing French Polishing, —
W. H. B. (Peterborough) writes in reply to W. }F B.
(Redditch) (see page 174) :—* I beg to forward receipt
for glaze as asked for : Take 1 0z. of gum benzine, }
gill methylated spirits, thoroughly bruise the gum,
mix, andshakethe bottle occasionally for three ﬂfﬂ;
strain through fine calico. Also ox gall for brown
oak, 4 oz. vandyke brown, 1 pint spirits of ammonia,
1 oz. bichromate potash. By experimentine on a
plain piece of wood you wil Eet what shade you
require by one or more coats, then brush over with
French polish (not varnish) thinly,”

Cleaning Oil Paintings.—A. F. (Falmouth)
writes in reply to L. S, (see page 190) :—* ceing that
L. 8. wishes to know how to clean an oil ainting, I
may say that I have done them very Eﬂ.tiapﬂctﬂrilf in
the following way :—Take a raw potato, peel it, and
cut it in two, then dip the end in water, and rub it
well over the painting ; afterwards sponge it with
clean water, and then dry it with a cloth. If A. F.
tries thdla method, the end he has in view will be
secured.
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IN a paper on the traffie in London, recently read
by Mr. J. 3. Jeans, before the Society of Arts, he
says that the number of passengers annually carried
by railway, omnibus, tramear, and river steamers,
was some 470,000,000, being nearly twelve times the
present population of the United Kingdom. Another
fact which he mentioned was that, within twelve
years, the increase in the number of passengers
carried on the six metropolitan railways that deal
chiefly with local traflic has been about 72,000,000,
11:5-'5 ;]Hflﬂllllﬂﬁmg season ticket holders, probably aboug

IMPORTANT PRIZE COMPETITION.

Tue Editor of Work has the pleasure to offer
his readers Prizes to the value of

THREE GUINEAS,

to be distributed for Competition for Designs for
a small Bookease, to contain the Volumes of

CASSELL'S NATIONAL LIBRARY,

Fiust Prize One Guinea and a Half.
Secoxp Prize.,. One Guinea,

THirp Prize ... Hulf a Guinea.

Full particulars of the Scheme will be found
in WOEK No. 17, page 254.

__l_——

WORK

is published at La Belle Sawvage, Ludgate Hill, London, al
Boclock cvery Wednesday merning, and should be obtainable EvEry-
where throughout the United hingdom vn Friday at the lutest,

TERMS OF SUBSCRIPTION.

3 months, free by post .
& monthes, - « 38, 3d.
12 minnths, o - e «» 68 Ga.
Postal Orders or Post OMce Orders payahle at the General
Poet Olice, London, to CAssELL and COMPANY, Limited,

. 18, Rd.

TERMS FOR THE INSERTION OF ADVERTISEMESTS IN EACH
WHEEELY IBBUE.

£ 8. d
ne Page = = = & & = ® = - 12 0 0
Half Pag: - = = & = = = = = 6100
Quarter Page - - . - - = = =« 312 8
Eighth of n Paga - - - = - = =« 117 8
One-Sixteenth ofaPage- - - - . « 1 0 D
In Colummn, per inech - - - . - - 010 O

Prominent Positions, or a series of insertions,
by ﬂp:rmi arrangement.

Small prepaid Advertiscments, such as Sltuations Wanted,
Exchange, ete., Twenty Words or less, One shilling, and Une
Penny per Word extra if over Twenty.

*s* Advertisements should reach the OfMece fourteen
days in advance of the date of issue,

SALE.

Cyclists.— Use “ Graphine™ on your chains ; no grease,
will not hold dust; 8 stamps, free.—~WoLFF and Son,
Falcon Pencil Works, Battersea, S. W, [1 r

Hats Made Easy. Braces made perfect. Fits all
sizes, hats or braces. 6 stamps.—T. Rawson, Heaton
Lane, Stockport. [z R

Your Name, SIir7—A complete Font of Rubber
Type, consisting of two alphabets, with box, ink, pad, and
holder, post free, 1s. 6d. ; extra alphabets, 6d. per set.—
E. C. PresTrRIDGE, Manufacturer, Cumberland Street,
Bristol, [6 r

The “Era"” Pocket Printer, Regd., prints any-
thing ; supersedes stencils ; post free, s, 6d.—F, BowopiTcH,
5, Waldo Road, Kensal Green, London, [or

Fibrous Plaster Centre Flowers, ete,—Eurich-
ments for Internal and External Decoration. Best quality;
low prices. Estimates Iree; bsts two stamps.—J, Davies,
131, Salisbury Street, Liverpool. [1o R

Aniline Colours, for Staining Wootl, Varnish,
Ebonising Wood, Ink, Household Dyeing. 1s. per oz.,
posted.—AsHTON, 14, Market Place, Manchester. [1z2r

Cabinet Portraits from any photogragh. Six sent
post free for 35. 6d. Onrniginal returned uninjured.—HEexRrY
Bros., The Spot >tudio, Derby. [14R

Seven String Baunjo, splendid tone, 8. Also Violin
and Bow, 1cs. Or offers.—A, SANDERS, 20, Mount Plea-
sant, Wellington, Somerset, [xs

Patterns.—ioco Fretwork, 100 Repoussé, 200 Turning,
300 Stencils, 1s. each parcel. Catalogue, 700 Engravings,
3d.—CoLLins, Summerlay's Place, Hath. [25

stenclls, 100, large, working size, ready for cutting, 5s.
Samples post free. 12 cut Stencils, 2s.—CoLLINS, Sum-
merlay's lEl:u:e, Bath. [3s

Unbleached Violin Strings. —Vellow but durable,
Six for rz2 stamps. Tone perfect ; strength marvellous,—
CraveN, 39, Jamaica Road, S.E. [1sr

Waterproof Liguid Glue.—The New Gh::: Com-
pany, Shipley, Yorkshire, manufacture the New ‘ Water
Glue.” Tins, 6d. and 1s.; by post, 8d. and 16d. ; or all
ironmongers. [16®

“Water Glue,” for cabinet makers, joiners, yacht
and canoe builders, all amateur and domestic use. Liquid
thoroughly damp-proof and waterproof. [17R

oL
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A DVERTISEMENTS.

R% MELHUISH & SONS,

FETTER LANE, LONDON, E.C.

Prize Medal for excellence of

S e = =

i’n Y \ !
-.u:‘- \:&

N
A\

we receive testimonials daily.

For all Workers in Metals, also Joiners,
Wood Carvers, etc.

WE HOLD THE MOST COMPLETE STOCK
PRIZE MEDAL, City Guilds Technical Schools,
Health Exhibition, South Kensington, 1884,
for Excellence of Machines and Tools.

Our Sau::-., made from Extra Cast
Steel, specially for the purpose, tem-
pered

acccurately tapered from tooth to s =
back, and from heel to point, will = =
work easy, with least possible *‘sett,” - e
OUR FAMOUS 3
S

HAND-SAWS,

Ads ITLLUSTRATION,

I6in. 20in. 24 in. 26 in.
.l'r'E' '“I' '”rg 5|'II'
BRASS BACK TENON do.
8in, 10 in. 12 in, 14 in. -
3/9 4/- 4/6 5/3 <

Our Tools eannot be

FRETWORK & CARVING.

Highest Award— Gold Medal for Tools and Patterns.

MACHINES, DESIGNS, TOOLS, WOOD, MIRRORS, HINGES
and FITTINGS, VARNISH, &c.

Fret-saw Outfit on card, with Instructions, =s. &d., free,
Set of 12 best Carving Tools, with boxwood handles, ready for use, price gs., free.
If you want good Designs, and are competing for exhibition, try ours, for which

g See our coniplete Catalogue, 64 pages, quarto, containing the best
of designs published, free for 6 stamps.

HARGER BROS.,

See Quality, also Price.

B\ RO MELHUISH & SONS,

85—87, FETTER LANE,

)

CATALOGUE,

containing particulars of upwards of ONE THoU-
SAND VoLuMES published by Messrs, CaSSELL

AND COMPANY, ranging in price from

« THREEPENCE TO FIFTY GUINEAS

D

NOTICE,
CLASSIFII

IN THIS COUNTRY,

LL’S

1
4

will be sent on request post free fo any address,

CASSLLL & COMPANY, Liyuren, Ludgate Hill, London,

SSE

and ground by machinery,

All Carriage Free,

excelled.

at the Railway Bookstalls and Receiving

of all Booksellers and Newsagents
Houscs throvwghowt the Kingdom,

Through-Route Glance-Guide.

On the First of Every Month, 4d,
Cassell's Time Tables wmay be

|Cassell’'s Time Tables|C*

* *
*

LONDON,
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BIRKBECK BANIK,

Southampton Buildings=, Chancery Lane, London.

THREE per CENT. INTEREST allowed on DE.
POSIES, repavable on demand,

TWO per CENT. INTEREST on CURRENT
ACCOUNTS calculated on the minimum monthly balances,
when not drawn below £100,

STOUKRS, SHARES, and ANNUITIES Purchased

and Sold.

OW TO PURCHASE A HOUSE FOR TWO
GUINEAS PER MONTH or A PLOT OF LAND FUR
FIVE SHILLINGS I'ER MONTIH, with immediite jpos-

session,  Apply at the Uthice of the BIRKBECK FPREEHOLD LAND
SOCIELY, as alwve.

The BIRKBECK ALMANACK, with tull particulars, post frea
on applcation. FRANCIS RAVENSCROVFT,

LENSES, SHUTTERS, TRIPODS, &ec.

HUMPHRIES' CAMERAS, 1389.
THE DERAYTON.— Most compact.

Every movement best workmanship.  Highly
finished ; low price. llHustrated Lasts free —
W. H. HUMPHRIES, Photographic Apparatus
Manufacturer, 116, Highbury Hill, London, N.
Factory, 70, Elfort Road, Drayton Park, N.

TO INVENTORS.

If you have an idea for an invention PATFNT it for a tritling cost.
Particulars and Pamphlet free,

RAYNOR & CASSELL, Patent Agents.
7. CHANCERY LANE, LONDON, E.C.

)| Certain HARNESS' Cure.
RIELECTROPATHIC+ BELT

Wi

LIVER COMPLAINT

BARRY CLOSE, lisg., 2, Cambridge Street,
Punhico, London, S W., writes :—* flarness’ Elec.
frropatiiie Kell has effecled such a positive cure,
tirat I shonld be plad te answer any enguiries.”
X Guaranteed to generate a mild continuous current of
g Llectricity, which speedily cures all Disorders of the
Nerves, Stomach, Liver and Kidneys. Thousands of
g lcstimonials. *amphlet & Advice free on
g application to M, C. BB, Blarness, Corsu/s
wng Electrician, the Medical Battery Co. Lid.
Only Address,

LONDON, W,
2, 0XFORD ST.’E,,,!:::?:::;?:::,_..,

d Call to=day,If possible.orwrite at onee
A i

Manager,

—

varicty
L2=

SETTLE.

E2INTIRY

._- R

ACCURACY AND LIGHT RUNNING GUARANTIEED.

WVEILNES,

MANUFACTURER OF

IGH-CLASS LATHES

FOR

SCREW-CUTTING & ORNAMENTAL TURNING,

TREADLE MILLING MACHINES, HAND
PLANING MACHINES, &c.

Incleby Works, Brown Royd. Bradford.

ESTABLISHED 1858.

p—v

MANUALS OF

TECHNOLOGY.

Edited by Prof., AYRTON, F.R.S8., and
RICHARD WORMELL, D.Sse,, M, A,

THE DYEING OF TEXTILE FABRICS. By
J. J. HummeLr, F.C.5S,, Professor and Director
of the Dﬁ:mg Department of the Yorkshire
College, Leeds. With Numerous Diagramns.
Third Edition, s=.

STEEL AND IRON. By WiLLiaAM HENRY
GHEENwﬂnD,;.C 3., MI.ME, &c. With
97 Diagrams from Original Working Draw-
ings, Third Edition, . 5S. .

SPINNING WOOLLEN AND WORSTED.

By W. S. BricHT McLArEN, M.P., Worsted
Spinner. With6g Diagrams. Second Edition.

4s. 6d.
CUTTING TOOLS. By Prof. H. R. SMITH,
Professor of Mechanical Engineering, Sir
With

Joseph Mason’s College, Birmingham.

14 Folding Plates and 51 Woodcuts, Second
Edition. 13s. 6d.
PRACTICAL MECHANICS, By J. PERRY,

M.E., Professor of Mechanical Engineering,
City and Guilds of London Technical College,
Finsbury. With numerous Illustrations, Thrd

Edition. 35 6d.

D!!I}:Il! IN TEXTILE FABRICS. By
I' R, AsHENHUKST, Head Master, Textile
Department, Bradford Technical College,
With 10 Coloured Plates and 106 Diagrams.
Third Edition, 4s. 6d.

‘II'LT_GH AND CLOCK MAKING. By D.
Grascow, Vice-President, British Horological
Institute, 4s. 6d.

Cassere & Comeany, Limiren, Ludgate Hill,
London,

CASSEILL’S

TECHNICAL MANUALS.

Hllustrated throughout with Drawings and
Working Diagrams, bound in clolh.

APPLIED MECHANICS. BySir R.S. Barr, LL.D.,

USEFUL MANUALS.

‘ Tirp Eprtion. Price 3. 6d.

PRACTICAL ELECTRICITY : A Laboratory
and Lecture Course, for First Year
Students of Electrical Engineering, based
on the Practical Definitions of the Llec-
trical Units, By Prof, W. E. AYRTON,
F.R.S., Assoc, Mem. Inst. C.E. With
Numerous Hlustrations,

Price 2=, fid,

F.R.S, Cloth, 2s. | NUMERICAL EXAMPLES IN PRACTICAL
BRICKLAYERS, DRAWING FOR. 3s. Mechanics and Machine Design. By
BUILDING CONSTRUCTION, 2s. ROBERT GORDON BLAINE, M. L, With
CABINET MAKERS, DRAWING FOR. 3s an Introduction by Professor JOHN
CARPENTERS AND JOINERS, DRAWING PErry, M.E., D.Sc., F.R.S. Tweniy-

FOR. 3s. 6d. six Diagrams.

GOTHIC STONEWORK. 25, Price 2«, ; post free, 7%, ol
HANDRAILING AND STAIRCASING. 3s. 6d. | APPLIED MECHANICS, ELEMENTARY

LINEAR DRAWING AND PRACTICAL GEO-

METRY. 2s.

LINEAR DRAWING AND PROJECTION. The

Two Vols. in One, 3s. 6d.

MACHINISTS AND ENGINEERS, DRAWING

FOR. 4s. 6d.

METAL-PLATE WORKERS, DRAWING FOR

3s.

MODEL DRAWING. 3s.
ORTHOGRAPHICAL AND
PROJECTION. 2s.
PRACTICAL PERSPECTIVE. 3s.
STONEMASONS, DRAWING FOR.

CASSELL & COMPANY, LimiTep, Ludgate Hill, London.

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

ISOMETRICAL |

Cloth, 3s.
SYSTEMATIC DRAWING AND SHADING. zs.

Jy Sir ROBERT STAWELL
Author of *' The Story
With 140 Questions

Lessons on
Bavn, LL.D.,
of the Heavens,”
for Examination.
Price 78. i,

THE AGE OF ELECTRICITY, from Amber
Soul to Telephone, DBy PARK BEN-
jaMIN, Ph.D.

Just Communcen. Monthly, price 6d,
Electricity in the Service of Man.

A Popular and Practical Treatise on the
Applications of Electricity in Modern
Lite. Edited by R. WorMELL, D.5¢,,
: M.A.  With about 850 Illustrations.

CasseLL & Company, LimiTep, Ludgate Hill,
b London.
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A DVERTISEMENTS.

[ Work—August 17, 18%0,

J. H. SKINNER & CO., EAST DEREHAM, NORFOLK,

Manufacturers a

wards of roo workmen, which 15 used exclusively for the manufacture of |

A sing Cloth,

J. H. 5. & CO. have now a large Factory with accommodation for up-

Photographic Apparatus of every descripuion, trom the cheapest to the
most expensive, . . ; ;
The process is simplicity itself. Full Instructions supplied with each set.

3/6 The Eclipse Camera Set. 3/6

Complete, consisting of a Polished Mahogany Sliding Bellows, '{-plate
Camera to photograph full-size carte-de.visites, with Focussing Screen,
Dark Slide, Brass-mounted Lens, Urass Fittings, Developing and I ixing
Solutions, Packet of Dry Plates, and full Instructions, enablhing any an-
teur to tauke a good Photograph, I'rice 3s. 6d., vr securely packed by
Parcel Post, 48. .

7/6 Complete Photographic Outfit. 7/6
Comprising ECLIFSE CAMERA SET, as above: also PHOTO-

GRAPHIC PRINTING APPARATUS, consisting of Hardwoodl Printing
Frame, with Brass Spring Back, Sensitised Albuminised Paper, Gold

. FEET OF FRETWOO

Tomng Soluton, Fixing Solution, Glass Rods, Cards for Mounting, with |

complete Ins'ructions. Also Hardwood Folding Tripod Stand and Focus-
Price 7s. 6d. Securely packed, post free, 88, 6d. If packed
in portable wood case, with hinged lid and leather strap, as in illustraton,

nd Importers of Photographic Apparatus and Fretwork Materials.

Timber Yards, Sawing and Planing Mills covering about

dTwo Adcres near Railway Station,

- H. 5. & CO, keep regularly in stock about 120,000

l%l, solid snd 3-ply, vencers,
o, hesides a very large quantity of Logs, Planks, and
Hoards, Carving and Turning Wood, &c., and 200,000
FULL-SIZE DESIGNS for Fretwork, Wood
Carving, &c., besides an immense Stock of Joiners'
Tool Chests, Fretwork Outfits, Drills, Saw Frames, Hand
and Treadle Machines, Saw Blades, &c. &c.

Specialities for 1888 & 1889.—Books of New
Desigus, FRETWORK No. 1, containing 12 Large Sheets,
price 1s. No. 2, containing 20 Sheets of larger and more
elaborate Patterns, 2s, 6d,. Book of Wood Carving Designs,
contiving 14 Patterns, l.'ll"‘iI:E 15. ; these are all New Partte ris,
not sold in any other form, and would, if sold separately,
cost three or four times the amount charged, Fretworker's
Handbook and Workshop Guide, price 1s, New Designs,

Eclipse Design, No. 102,

gcl. extra.

guaranteed to be in workingr order.

DBetter Sets, 105, &d., 215, 328, 100s,,
C{"Jll}-]l:tl: Catalogue of Ph towrraphic Apg
slalngy,
NORFOLE

P,
Samples may be seen.

LEvery Set is carelully examined before bemng sent out, and

N.B.—If Apparatus does not give satisfaction, |
A and is returned uninjured within three days of |
W\ receipt, we guarantee to refund purchase money.
)

amnd upwards,
LS,

J. H. SKINNER & CO., EAST DEREHAM.

Wholesale Agent for London —J]. MOTHERSILL,
2= 6o, Holloway Roead, N, and €, southampton Row, where

All I'atterns greatly reduced in price.

, Complete Fretwork Outfit, comprising 12-inch
i Steel Frame, 48 Saws, Awl, File, § Desiyrns (with sufficient
Planed Wood, gratis), ancd 5. Hamdbook on Fretwork,
price 35 Gl carriage paid, 12 feet Assorted Planed Fret-
wood, 3s. 6d,

@~ Special Fretwork Design, in commemoration of Her
Majesty's Jubilee, size, 36 in. by 26 in., price 2s, 6d.

TR

Catalogue of Machines, Designs, Wood, Tools, &¢., with
several Hundred llustrations, and full Instructions for
Fret-cutting, PMolishing, and Varnishing, price 4., post free,
Good Pret Saws, 15 6d. per gross : best ditto, os. per yross,

Wall Bracket,
Price 6d.

MELLIN'S FOOD

For Infants and Invalids.
" NOT FARINACEOUS. Rich in Fleshy Nerve, Brain,
SR and Bone Formers.

IT is a fact that farinaceous foods cannot be digested by Infants. This is

the only food in which the starch has been wholly chanzed into
soluble substances, which can at once be converted in the body into living
blood. ‘l'his remarkable result is attained outside the body, by imitating exactly, in
the process of manufacture, the natural conditions of healthy and perfect digestion.

MELLIN'S FOOD has been examined phy-iologically by the hizhest Medical
Authorities, and tested chemically by the most distinguished Analysts, and has always
been classed by them A 1, It has gained many awards of the highest merit at Public
Exhihitions,

No Food in the market can show such a vast collection of dond-fide testimonials, and
many of these allude in an emotional yet sincere manner to the fact that *“MELLIN'S

¥FO00D has saved Baby from Death.”

USED IN ALL CHILDREN'S HOSPITALS.

Prospectus, Pamplilet and Sample, post free on application to the Inventor
and Hanwufacturer,

G. MELLIN, Marlborough Works, Stafford St., Peckham, London, S.E.

TRADE

. C.BRANDAUER &C°s

Cromiid PENS

SCRATCH NOR SPURT.

NEITHER

(33

SR'YoR 7 s = BIRMINGHAM.

. London Warehouse: 24, KING EDWARD ST.. NEWGATE ST

GRATEFUL—COMFORTING.

cPPS'S COCOA

BOILING WATER OR MILK.

“A book which ought to have a place in every household.”—Covrr JournaL

NEW SERIAL ISSUE, in Monthly Parts, price 8d. of

The Family Physician.

A Manual of DOMESTIC MEDICINE. By Eminent Physicians

and Surgeons of the Principal London Hospitals.

** Part 1 recady Aug. 26.

W™ A4 valuable Chart of Instructions by an Eminent Physician, giving information on Medical, Surgical, and Sanitary subjects,

€5 being prepared for issue with this Edition, and will be presented, free of

charge, with PART 1. [t will be pudlished as a wall

skeet, suilable for mounting or Jraming, and will be found most valuable in every home.

Lrospectuses at all Booksellers', or will be sent post frec on application to CASSELL & COMPANY, LismitEp, Ludgate Hill, London.

ASPINALL’S

COLOURS—EXOQUISITE.

ENAMEL.

SURFACE—LIKE PORCELAIN.

Testimonials from the Queen of Sweden, the Marchioness of Salisbury, &ec.

FOR ALL SURFACES OF WICKER, WOOD, METAL, GLASS, EARTHENWARE, CHINA, &

“Simply Perfection.’’— 7ke Queen.

Made in over 100 Colours,

Water), 1s. 6d. and 3s.
READY FOR USE.

Sold in Tins, 41d., 1s. 3d., and 2s. 6d. For Baths (to resist H

Post free, 7d., 1s. 6d., 3s.;
A CHILD CAN APPLY IT.

ot

1s. 9d. and 3s. 6d.

SOLD EVERYWHERLE.

ASPINALL’S ENAMEL WORKS, LONDON,

Telegrams—EDWARD ASPINALL, LONDON.

S. E.

COLOUR CARDS FREE.

_— — q
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