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AN INCUBATOR WITH A SELF-ACTING |

HEAT REGULATOR.
BY C. MAYNARD WALKER.

"

Tue artificial hatching of the ezzs of
poultry, and indeed of every kind of bird,
15 by no means new, ha.vinf;, according to
reliable history, been largely and success-
fully practised by the Igyptians and
Chinese, probably for thousands of years;
and in almost every work treating upon the
subject of incubators this fact is harped
upon to such an extent that the reader is
apt to ask why not adopt the apparatus
which has stood such a remarkable test? The
answer is a simple one, viz., the method and
the means employed in these countries are
useless without the favourable elimate which
ohtainsthere ; and thatonlyat certain seasons

of the year, atwhich periods travellers inform | convenient.

us the temperature
remains pérfectly un-
changed.

Under such con-
ditions artificial
hatching  becomes
very nearly as easy
as that employed by
the ostrich, which 1s
supposed to lay its
eggs and cover them -
up in the hot sand
until, in due course,
the chick emerges
from the shell; but
it is easy to see that

_—_—J

— —_— =

show 1s a very easy matter. Another con-

dition of vital importance is that the eggs

shall be open to perfect and continuous

ventilation, and further, that the process of |
hatching shall be carried on in a moist
atmosphere. Provided that these conditions

are met, it matters little how roughly or of
what form, shape, or material the incubator
is made, or where it is used.

Fig. 1 represents in section one that was | )
: ' not only to make the work clear, but to give
fully used as far back as 1882, excepting that

made by the writer of this paper, and success-

the original was very roughly made, and was
patcheﬁ ]

until it was made successful. The exterior
was made from a wooden packing-case, and
the boiler of zinc, and was capable of hatch-
ing twenty full-sized eggs, and was heated

generally by an ordinary paraffin lamp, and
sometimes by gas, where the latter was
T'he question of size is one

- of rendering the task as easy as possible, I

and altered as experiment proved,

- on, to provide facility of getting at boiler

that each must determine for himself, but L
apprehend that an incubatoradapted to hatch
from one to thirty eggs will be large enough
for the majority of persons who will under-
take the work of umLing up. I may mention
here that anyone who can do soldering and
rough carpentry can undertake the job with
every prospect of success ; and with the view
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will take care in the following instructions

..|—-_'

reasons why each particular part is of its
particular form and arrangement. E
Foran incubator to hold thirty eggsan outer

case will be required, measuring outside 16in.
long by 16 in. wide by 12 in. deep, to be made _
of not less than § in. deal. If the maker can e
do dovetailing so much the better ; if not, |
use Irench nails for the joining, about 2 in.
long. The top, however, must be screwed

in theevent of repairs 4

being required ; the
top, too, should be
well battened at the i
ends, acrossthe grain, X
to prevent 1t warp-
l ing. It will be as

PLAN

well to completely
malke up the case as
- though 1t were a~-
close box before
making the fittings,
then for the drawer

in such a notoriously
changing clunate as
that of the Dritish
[slands, where the
average  difference
between  the tem-
perature of day and
night amounts to
some 20° Fahr, to

aperture cut out an -
oblong opening 13§ .
in. by 2% in. deep,
from the top 53 1n.; g,
this, of course, can

say nothing of the
sudden changes  of
heat and cold from
day to day, it is quite

another thing, so that
it would appear that
instead of the simple
evens or “mammals”
of the Egyptians, we
need, as a matter of
first  necessity, an
apparatus which can
he so regulated as
to maintain a con-

rtant  temperature
during the process of
incubation never ex- ,
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be cutwith a keyhole i
saw, and should be -
finished as neatly as
possible.

The drawer itself
is a frame with &
lattice bottom, and
the lattices should
be formed of round
wood about % in. -
thick, which can be
bought at most tim-
ber yards in lengths.
of about ten feet:;
F these are cut up, and
then  conveniently
attached to the bot- 3 8
tom by fitting them
into holes bored in
two sides of the .
framework, and the - *°
space: between. the :
bars should be 13 in.
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ceeding on the one
hand 1059 nor falling
below 100° on the

other; this 1 shall of Boller,

Fig. 1.—Bectional Diagram of Incubator, showing Arrangement when in use.
Drawer Runner from Front to Back. Fig.3.—Diagram showing Metal Float Governor with Wire
working in Centred Bridge at Base of Boiler—K, Adjusting Weight ; L. L, Alr Space above Water

Fig. 4, —Diagram showing Position of Well-hole.
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The object of this = #
arrangement 18 to Y
¢nable the eggs to lie &
securelyin their post- =
tion, without jarring. -

Fig. 2.—Bection of
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arainst each other. The front side of the
drawer is made sufficiently large to over-
lap the opening when shut. Inside the
incubator a couple of runners are fixed
to enable the drawer to run true, and
should be fitted so as to move easil

(Fig 2), and should be supported at bot

ends by uprights to bear the weight of
eges and drawer. It will be seen that the
drawer is much smaller than the inside of
case ; this is to allow freedom of circulation
of air on all sides of the eglgs. _

Next, nail on to inside of case, 3% in. from
the top, two lengths of § in. stuff to _carry
the boiler, these to run all along each side
of the case; next, at each end of the case
bore a 1} in. hole : these will be for the flue,
described further on. Then at a line 5 1n.
below the top bore fifteen & in. holes, five
in front, fiveat back, and five at left hand,
putting none at the right where the lamp
would be liable to foul the air ; alsoa § in.
hole in the centre of the bottom. The reason
forthese dimensions of holes is this : the area
of the bottom or inlet hole is much larger
than the sum total of all the holes at top—
thus the velocity of the current is reduced,
and the air gets practically warmed before
it comes in contact with the egg chamber.
It will be seen that when the incubator is at
work there will be a continuous discharge of
air from the holes at the upper end of case,
impelled by the heat of the interior, and a
constant flow of cold fresh air into.the in-
cubator at the bottom hole ; this continuous
ventilation is most important, and in the
present form is as perfect as needs be. Two
good handles should be fixed to front of
drawer, and four knobs fixed to bottom as
feet, size iimmaterial. _

The woodwork of incubator may now be

regarded as being complete ; the metal part |

NOW remains. find 1t a capital plan to
cover the inside of case at this point with
thick brown paper, using flour-paste. It is
a good non-conductor, and ensures that no
cracks interfere with the ventilation, taking
care, of course, to leave the holes free. We
now require to make the boiler. This should
be made of strong tin-plate or copper (zine is
altogether unsuitable), the dimensions being
151n. by 15 in. by 3} in. deep, the tube A to
be soldered in 1 in. from the bottom ; this
should be of 11 in. brass, and in fixing it
additional strength in the joint will be ob-
tained if the holes are bored in the sides of
the boiler about a 1 in. too small, and then
“rhymered ” with a blunt tool to their proper
size, this turning up a 2 in. edge round the
hole. The boiler tube should be nearly
flush with boiler at one end, and project
about 2 in. at the other ; a filling tube 1 in.
in diameter (8), and reaching to nearly the
bottom, to be fitted in the position shown
(Fig. 3), and provided with a serew-cap. The
boiler must also have a circular hole (Fig. 4)
34 1n. 1n diameter, and fitted with a eircular
well-piece reaching to about 4 in. from the
bottom of boiler, and soldered airand water-
tight to the top; this is for the regulator,
described further on.

The boiler is now perfectly ready to be
placed in its proper position by passing the
projecting tube through the left-hand hole
of case from the inside, and letting it fall on
to its bearings. The size of the boiler if will
be seen leaves a space all round ; this must be
filled up with wadding, neatly packed on all
sides and*on the top, and, before putting on
the cover, a couple of layers of brown paper ;
in this way very little geat will be wasted.
A metal water-tray about 1} in. deep and
about 10 in. square (with four feet to keep it

clear of the central air-liole at the bottom) ' lan

‘trim your lamp, or see that your

should be made, and stood on the botiom
side,

The next operation to this will be to
make the lamp box. Whether we use oil or
gas this will be required, and here let me
say that quite half the trouble and attention
necessary to an incubator will be saved by
the use of gas. What 1s called an atmo-
spheric burner should be used, as it makes
no smoke; this can be bought of any 1ron-
monger —ask for an upright ring boiling
burner. The lamp box (¥, Fig. 1) 1s simply a
cylindrical case fitted with a door, and has
an elbow joint at top, which passes into and
fits the boiler tube, so that when the Ium]:
or burner is lit the heat is passed through
the boiler tube ; the latter, at the other end,
is fitted outside with an elbow (n, Fig. 1).
which rises to about 2 in. above the top of
the incubator.

The incubator is now practically complete,
but if it was set going ever so carefully,
with ever so good eggs, it is more than
doubtful if any chicks would issue from it,
for it still lacks one of the most important
parts, viz., a regulator. Let us see how we
can manage that. It is a well-known fact
that most bodies increase in volume by heat,
some but little, some very largely, amongst
the latter notably air; so that if we leave
about } in. depth of our boiler unfilled and
enclose it, we shall have about 112 cubic in.
of air, which, in its expansion by heat, and
its contraction by cold, serve as the motive
power to work the regulator ; and as there 1s
plenty of it we may rely on its being able to
automatically control the temperature. To do
this we must fit a float into the circular well
(E)—simplyasupport of tin-platesoldered air-
tight—to which 1s attached an arm working
on a hinge (H), having a cap at its longer
end to fit loosely over the upright flue (p).
If the boiler is now being heated, and the
temperature has reached say 105°, if we pass
the adjusting weight (G) along so that the
cap 1s made to descend on the flue, all the
draught and heat from the lamp will be
stopped, and will pass out of the holes of the
lamp box instead. It is clear then that the
boiler will begin to cool, and the air therein
contracts ; the moment it does this the float
will fall, and the cap be lifted off, allowing
the heat from lamp to pass through the
boiler, which, as soon as it gets hot, the air,
by raising the level in the well, sends up
the float, and again puts the damper on;
and so on continuously, thus maintaining
without any trouble, a regular temperature
in the incubator, or rather in the boiler.
Thus the incubator should be placed in some
kind of outhouse where the condition will
be reasonably regular—that is to say, it
should not be exposed to strong draughts
of wind, etc., or in spite of the regular heat
of the boiler the interior of incubator would
be disturbed. '

And now a few words relative to
the management. Fill the incubator with
water to within about 1 in. of the top. To do
this, a small vent-bole must be made in top,
and afterwardssoldered up when wateris hot ;
burner
water-tray with iuld

ing ; put a ther-
a drawer at about the

it were on the
and let ﬂ:aatglg::

_reason
in

is all ri ¢ the
wnter?f&:? lﬂthp{f: lam
mometer into the
gsame height as thon

the heating source to 1
the weather.

until a temperature
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adjusted, the level of
s]fmuld be c_?vered with about
of sweet oil; use it in th

IfmF days, up and down hlist;‘:y Y
welore you entrust an to

When eventually ynu{i:gtﬁn, la;ml PIE.&
coarse house-flannel on the tray, and mark -
cach egg on its opposite sides with some
distinguishing mark—an O on one end and

a X on the other will do. This is to facilitate
the daily process of turning the ﬁn—lﬂﬂ’a -'
up one day, and X’s another. This process

1s important, as if the lay too 1
embryo adheres to the shell H‘.I:ld di;.lg Ttl]}: |
water-tray must be kept charged with water,
adding tepid water wEan it gets low. &
eggs will not require moistening if plentyof
water is kept in the incubator, owing to the
get it, takes up

wmmm

fact that warm air, if it can F
in suspension a quantity of moisture, so that
the eggs are constantly in a moist atmd-.f&ﬁ,-._
sphere so long as the warm air can reach the
water. It does not matter what kind of birds'
exgs are used ; they all hatch at the same

:
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temperature, whether as small as the tom-
tit, or as large as the ostrich. When your
chickens arebatched, they, too, for some time

S

will require artificial warmth, and for
purpose a convenient plan is to make a
cage somewhat larger than the incubate
cover a portion of it with glass, and star

on top of the incubator, so that the glas
pent receiving the heat will form ar
artificial mother. Having now told &
rcaders what to do, permit me to war
them what not to do nat expect to maki
a fortune with artificial incubation.
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THE LATCH PINCERS.

BY J. C. KIN(.
e
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IT is said that a good workman can Work =
with any sort of tools. If a good workm ﬁ;&
he would not be content to keep on using "

inferior tools, but make superior ones hili=:

self to do his work with, if a worker in the
materials of which the tools were made.
This is especially so of metal wor :
pelt;lmps more so of blacksmiths than mﬁg"
others. i
In most small shops in the count
mers, tongs, pincem,li)ita, chisels, dl_ﬁ'ﬂ,
anvil fittings are made by the smith,
often tools and wrenches have to be
snit the work of a job brought

from the massive forgings 0F & S0t e
or a weigh-bridge, to the Spring tv o Gy
purse. Few mhg‘ re S0 ready T o
comprehension e 3 B

of what
to do it as are the handy prsiges

A smith was called upon 80 T
'?LEIT Ehﬂ nr. ]‘I:I"_,'I..-‘uﬁ' nks s
vipgl el & P, e e
of hair- wire. He rema
this armour ; I ought to be ab
with a few hl?[kt.k

done. K
L e ST J
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These links ‘:-'.hm\'vd they were nlh-rmtfply
forged and riveted, the riveted ones serving
? ‘“T 11]{'! ful‘;r:w] Ones Htu‘l-ll'u]_"y' lﬂ;.;ul',hul‘.

fne needle drill was the essential tool

another job in which delicate iron-
Chad to be tried, frequently on a
i, he made a pair of pincers he called
) handle, or *latch pincers,” from the
pmblance to a latch handle and the
jon of the latch.
M'he illustration shows the tool. A is the
at under jaw that rests on the work
irn ; B 18 the upper mpping jaw ; ¢
,- gh, which the closing ﬂlf the hand
wuses the pincers to grasp the piece of work ;
48 the latch handle, about 5 in. long and
deep inside.
ay of the readers of Work have light
Jronwork to handle and fit, they will find
aeh & tool easy to make, and serviceable,
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MODEL ELECTRIC LIGHTS.
BY GEORGE EDWINSON BONNEY.

e

PRIMARY DPATTERIES—SMALL BoX BATTERY—
ANOTHER Dox DBATTERY — ELECTRIO: LIGHT
FOR PHOTUGRAPHIC DARK RooM.

Ix the two previous papers on this sub-
jeet, I have given the amateur electrician
some idea -of the principles which govern
~ the practice of electric lighting, and have
- also shown him how those principles may
~ be applied by means of primary batteries.
It mﬂ have been seen that the area in
- which these batteries can be used for electric
-~ lighting is very much circumscribed by con-
siderations of cost and labour entailed in
- their maintenance. Within that area I now
ropose to work and show what may be
e in a small way by the aid of primary
& t&riEB.
Primary Batteries.—I may as well ex-
plain here that the word primary is used in
“connection with electric batteries as a means
of distinguishing those batteries which fur-
nish electric energy direct by consuming in
themselves fuel to develop electric energy, in
contradistinction to those batteries which
recelve a first charge of electricity derived
drom another source to develop in them the
capability of furnishing an electric current.
‘or example, a battery in which zine is con-
sumed to furnish electric energy, is named
A prumary battery ; but when this energy
18 sent 1nto another battery composed of
ead plates to make it capable of furnishing
‘Elect: 'enarq too, then the latter is named
a secondary battery. A secondary battery
meapable of giving electric energy until
» L en made capable b{] first sending
- an 1c_current into it, but a primary
battery will furnish current right off at
 lirst hand, so to speak.
A of primary batteries now known
- Would be a very long one, and each week
‘4dds its quota to the list, as each experi-
. Menter and dabbler in electricity fancies he
vers M£rnve1nent3. I cannot claim to
know them 1; but of the many known to
e there are very few that can be used for
“ectric lighting with any chance of success,
A battery suitable for electric lighting
st conform to the following conditions :—
1!,-_11; electro-motive force must be high—
: near 2 volts per cell as possible; 215
““‘ per cell being the highest obtainable
. zine under any condition. (2) Its in-
W-mmtanua must be low—only a frac-
(o0 of an ohm per cell is admissible, say
29I 004 to 0110 ohm, the former being
L ﬂ;ghla. (3) The current at the terminals
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must be full and strong, and this it will
be 1if the two first conditions are observed.
(4) The force of the current must be con-
stant through a series of hours—the longer
the series the better will be the battery
for electric lighting, (5) It must be free
from a tendency to polarisation—that is, a
tendency to alter the electric relation of its
plates and set up within itself a counter
electro-motive foree. (6) It should be easily
set up, and as ecasily taken in pieces to be
cleaned. (7) The cost of its charge should
be very low, since zine in itself is a most
expensive fuel.

Among batteries having a high E.M.F.,
we may rank the single fluid chromic acid
battery, having an E.M.F. of 2°1 volts ; the
double fluid chromic acid battery, having an
EM.F. of 1'95 volts ; the Grove and Pog-
gendorff, each 196 volts ; the Bunsen, 1'86
volts ; and the Fuller, 1'50 volts. Now as
to the second condition, namely, that of in-
ternal resistance. This will vary with the
density of the solution employed to charge
the battery, with the porosity of the porous
cells, and with the nearness of the plates, to-
gether with their respective areas. Taking
equal batteries together, and comparing
them with each other, we find that the
single fluid chromic acid battery offers the
least internal resistance because of the su-
perior conductivity of the solution employed
to charge the cells, and the nearness of the
lates to each other. A cell of this type

aving plates 6 in. by 4 in, placed not more
than 1 in. apart, will have an internal re-
sistance of less than 0'04 ohm. Next to
this comes the single fluid bichromate of
pctash cell, but this has a strong tendency
to polarisation when in constant work.
The Bunsen comes next with an internal
resistance of from 08 to 0'11 ohm. The
double fluid chromic acid and bichromate of
otash cells take equal rank with this. The
rrove has an internal resistance of 0°1 to
0°12, whilst the I'uller has 0'5 to 0'7 ohm.

Respecting constancy, the Grove and
Bunsen bears the palm over either chromic
acid or bichromate of potash batteries, but
will rarely run longer than six hours without
being recharged. Both chromic acid and
bichromate of potash cells have a tendency
to flag 1n constancy as time goes on, and the
light becomes less and less bright unless
the solutions are frequently agitated. This
fault 1s due to the use of an imperfect de-
polariser, or one inferior to nitric acid, such
as that of bichromate of potash. This de-
polariser also forms crystals of its salt on
the carbon plates of the cell, and thus
increases the internal resistance of the bat-
tery. If chromic acid is used instead of
bichromate of potash this tendency to crys-
talliseis avoided. Ina double fluid chromic
acid battery, the depolarising quality of the
liquid 1s much improved by mixing chlorate
of potash with the chromic acid solution.
Mr. S. R. Bottone, of Carshalton, to whom
the invention of this new depolariser is due,
says, in a letter to me:—" A mixture of
chromic acid, chromate of potash, sulphuric
acid, and water, in the following propor-
tions—chromic acid 1 lb., chlorate of pot-
ash 2 oz., sulphuric acid 7 oz., water 1 quart,
costing about one shilling—will, if placed in
a double carbon, single zine, porous cell
battery of four cells, light up weﬁ for from
twelve to fifteen hours a 5 ¢.p. 6 volt lamp.”

I have already, in the last paper, shown
that the Bunsen cannot be 113&({ in the same
room with the required lamp, because of the
noxious fumes of nitrous oxide given off
whilst at work. The same objection is
shared by the Grove, whilst this is a more

50T

costly battery than the Bunsen. The Pog-
rendorfl” and IFuller are both double fluid
ichromate cells, so we are left with the
chromic acid batteries as being the best
for small installations of the electric light.

I have already shown that an amateur
cannot make his own lamps. These must
be purchased from makers and vendors.
But all other parts of a model elegtric
light apparatus can be made at home; in-
cluding specially the battery. I therefore
give herewith some instructions on making
some two or three small batteries suitable-
for lighting by means of small incandescent
electrie lamps,

Small Box Battery.—DBeginning in a small
way at first, I show a little box battery
(about 6 m. square) made for me by Mr.
Bottone, who lays himself out to meet the
wants and wishes of amateurs with small
means at their disposal. The box and bat-
tery are cheaply and roughly made to meet.
the demand for an electric light at low .
cost. It 1s shown complete with lamp at.
Fig. 7, whilst Figs. 1 to 6 give detailed
sketches of its various parts. From these
it will be seen that the battery is a double
carbon, single zinc one of four cells, suitable
for use with single fluid bichromate or
chromic acid solutions. Fiz. 1 shows the
zinc element (with dimensions), cutout of }in.
rolled zine plate. In the upper edge, drill
and tap a small hole to take the end of a
brass tang which must be screwed into the
zine to form a connection with it as shown
in section at Fig. 4. The upper part of this
tang receives a brass nut securing it to the
copper cunnecting strip shown on the plan
at I'ig. 5. The zinc plate should be amal-
gamated-with mercury, directions for which
have already been given in the article on.
the * Bunsen Battery” in the first three
numbers of Worg. It is then ready for-
use. Fig. 2 shows one of the carbon plates,
with dimensions given. ('lose to the upper
edge drill two small holes through each plate
to form holding pins in the lead collar.
Fig. 3 shows how the two plates are held in
a lead collar.  Fix them both in a mould of
sand or plaster, 11 1n. 1n diameter, and § 1n.
in depth, with a core in the middle to form
a hole for the zine, and fill the mould with
molten lead. Then cast each pair of carbon
plates for each cell. Fig. 4 shows the ar-
rangement of zine and carbon plates in
section, and Fig. 5 a plan of the up][:r_-r side
of the box cover, showing together how the
plates are secured to the cover and con-
nected to each other. Holes to receive the
tangs of the zine plates are drilled in the
cover of the box, 1} in. from each side, and
2 in. apart. lIach zine 1s then inserted be-
tween two carbon plates in the lcad collar,
and insulated therefrom by a strip of
softened ebonite or by a collar of gutta-
percha as shown at E E, Fig. 4. The whole
(carbon and zinc plates with the lead collar)
are then placed in position and secured to
the cover as shown at Fig. 4, a brass screw
going through the cover and into the lead
collar as shown at ¢, to serve the double
purpose of holding up the plates and con-
necting them to the copper strip above. In
the figure, E E represents the insulafing
collar, L L the lead collar, ¢, ¢ the carbon
plates, and % z the zinc and its connecting:
nut.

The battery box shown in section at Fie.
6, and complete with fittings at Fig. 7, i=
made to the size marked on sketch, of § in.
pine, planed smooth, and stained black. It
will be seen on reference to Fig. 6 that the
battery i1s thrown into action by an ar-
rangement made to lift the charged cells ups
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to the elements secured to the cover, instead
of lowering these into the cells. This lifting
arranzement consists of a false bottom fit-
ting loosely inside the box, on which the
cells rest. To this false bottom is secured a
small brass rod passing up through a hole In
the centre of the cover and terminating 1n a
screwed brass head. Halfway up the stem
of this rod a hole is bored, to receive a wire
pin to hold the cells up whilst they are 1n-
tended to remain in action. oy b
On referring to ¥ig. 7, and comparing it
with the plan of the cover, Fig. 5, 1t will be
seen how the plates of each cell are con-
nected to those of the next. Starting on the
left-hand side, the screwed tang of a pillar
binding screw is screwed into the cover,
passing through it into the lead collar of a set
of carbons, and thus form the positive pole
p of the battery. The tang from .the zinc
plate of this set comes up through the
cover, and is secured to a thin strip of
copper by a brass nut z. The strip of
copper terminates at ¢, where an ordinary
brass screw passes through the cover and
connects it with the lead collar of the next
set of carbons. This arrangement 18 re-
peated with each set, until a solitary tang
from the last zinc plate on the right-hand
side stands up by itself. A short strip of
«copper is secured under the nut of this tang,
.and another pillar binding screw 18 also
screwed 1nto the cover through tlns strip,
thus connecting 1t with the last zine plate to
form the negative pole N~ of the battery.
In these pillars, the connecting wires of the
Jamp are secured as shown at Fig. 7, or the
“wires may be led to a separate lamp-holder
if desired.

The cells employed in this battery are
round pomade glass jars, about 2§ 1n. in
Ey 21 in. in diameter. If bichromate

these may be of stoneware, or even of wood,
or of papier-miché well soaked in hot
melted parafiin wax, but glass alone can
be safely used with chromic acid. I have

.seen stoneware jars deeply pitted and scaled

with this acid after being in use for a short
time. It has a peculiar attraction for any-
thing coated with paraffin wax, and will
readily fetch this out of the pores of wood
or of papier-miché. It will also attack
-ebonite or vulcanite, and soon reduce either
of these substances to a crumbling mass.
Therefore, glass cells are only admissible
for use with chromic acid. Gutta-percha
stands fairly well if the battery solution

wemperature during work, the gutta-percha
softens and soon becomes pilerced with

~ holes.

5

- shilling postal o

The solution to charge this cell is made
up of chromic acid or of bichromate of potash,
3 o0z ; sulphuric acid, 3 0z.; water, 1 pint.
Dissolve the bichromate of potash in 1 pint
of warm water, add the acid gradually
whilst stirring the solution with a stick,
and allow it to get quite cold before using
1t to charge the cells. In the case of using
chromic acid, mix the acid with the water,
and use the solution only when cool. If
any reader “out of the way” fails to got
chromic acid in his neighbourhood, M.
Bottone will send a sample tin of it by
parcels post to any address on receipt of a

rder. The sample will be
enough to furnish four charges for the

~ battery, and each charge will light up a
- b ep. 6 volt lamp for

~ charge the cells, unscrew the cap on the

three hours. To

~ brass stem in the centre, unclasp the fasten-

of the cover, take this off, lift out the
bottom of the box with its cells, charge

w,- -
i_"'
¥

and replace them. To set the battery i
action draw up the cells by pulling up the
stem, and secure it by the steel pin made
to go through a hole in the stem. When
the battery is not in use, pull out the pin
and lower the cells. The zines will need
occasional cleaning and re-amalgamation,
and the whole battery elements should be
frequently cleansed by causing water to run
in amongst them from a tap. Every part
can eacily be taken to pieces by unscrewing
the various screws,

- Another Box Battery.—At Figs. 8 and 9
will be seen a different form of box battery.
The carbon and zinc elements are the same
in every particular as regards size, mode of
connecting the carbon plates together, and
fastening these with the zinecs to the cover
of the box. The connections above the
cover are also similar. ‘l1ne tangs of the
zines in this form are insulated from the
lead collars by small collars of ebonite,
vulcanite, boxwood, or gutta-percha made
to fit the tangs closely, and furnished with
flanges to keep the zines from touching the
lead collars. The box is made of hard
wood such as teak or mahogany, and 1s
finished in a superior style. It 1s also a
little taller than the last deseribed, to admit
another box inside (which holds the cells),
instead of a mere false bottom. This box
is made out of 1 in. ping, and is partitioned
off in four equal divisions, as shown at™Fig.
10. Each of these divisions 1s intended to
hold a square glass cell. The box is lifted
or depressed by means of a handle attached
to two long ears made of iron or of brass, §
in. in width by 4 in. in thickness, forged
to the shape shown at Fig. 10. The
outsides of each ear, from an inch below
the cover down to within an inch of the rim
of the inner box, is scored with notches to
form a ratchet on each ear. To the bﬂ.tterfr
box are fitted two curved springs of steel,
A, Fig. 9, with the ends filed to fit in the
ratchet notches on the ears. By this ar-
rangement the cells may be lifted to any
height by pulling up the handle, and may
be kept to any desired height by means of
the ends of the curved springs engaging In-
the notches of the ratchets. When it 1s
desired to lower the cells, the springs can
be easily sprung back, and the box with
its cells lowered one notch at a time. If
preferred, the ears may be drilled with
a number of holes 4 in. apart, and the
springs made to terminate in pins fitting
the holes. This would be an improvement,
since then the cells could be raised to any
desired height, and kept in position whilst
the box is carried about.

If the battery box is made and fitted
with lifting arrangement as shown at Fig.
10, the cover of the outer case, carrying the
zine and carbon elements of the battery,
must be made to easily come off, for the
whole inner box together with the cover
must be removed when we wish to recharge
the battery. Should this be deemed an
inconvenience, it may be avoided by simply
making a false bottom to the outer case
and fastening the ears of the handle to this
instead of to the inner box. In this case
the ears must be made longer, long enough
to go to the bottom of the outer case, and
turn in under the false bottom about 1 or
1} in. When thus constructed, the outer
caso may have a small door at the back as
shown at Iig. 9, and the lmtterir can then
be recharged by withdrawing tho battery
box from the outer case through the door-
way without disturbing the other parts of
the battery. The cover can then be serowed
down and the outside of the case made to
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present a finished appearance by fastening
a few pieces of bLeading to the rim and
corners, and polishing up the exterior.
cells to be used in this battery are square |
glass cells sold for the purpose by dealers
in electrical goods, and obtammable from
such dealers in the following sizes:
A,41n, by 2§ in. by 14 in.; B, 5 1n. by 3 in.
by 1% 1in.; ¢, 6 in. by 4 in. by 13 in,, at the
cost of a few shillings the set of four cells.
I advocate the use of these cells because,
as I said before, glass cells are the only cells
which may be safely used with chromic acid ;
but glass cells are liable to be broken by
jostling against each other unless placed in

cells fit best in such a box. But round
cells may be used in the same arrangement,
and wide-mouthed glass jars or bottles may
be utilised for this purpose. The dimen-
sions of the box must tlherefure be made
to suit the cells to be employed. For
instance, if we choose the A size cells the
outer case will have to be at least ten inches
in height, since we must allow space above
the cells to have the zines clear when the
battery is not in use. Such a battery as
this will, when charged with chromic acid
solution, light upa bc.p. 6 volt lamp for three,
four, or five consecutive hours, according to
the size of cell chosen, because large cells
hold a larger quantity of depolarising liquid,
and are not so soon exhausted. This is
the nearest approach to a portable electrie
light by means of primary batteries that
can be obtained. Other forms, involving
the same principle of construction, have
been made and sold, but the box batteries
just described are the forms most easily and
cheaply made by amateurs who wish to
show their friends a small electric light,
or wish to light up by this means some
out-of-the-way niche where other lights_
wounld be inadmissible.

Electric Light for Photographic Dark
Room.— At Fig. 11, 1 show an arrangement
suttable to the requirements of Ylmt{_}-

raphers who may wish to use the electric
ight (enclosed in a ruby shade) whilst
workine in the dark room. On referring -
to the ficure, it will be seen that the zines
and carbons are suspended to a board over
the cells. They are attached to this board
by the same method as that adopted to
fasten the elements to the cover of the box
battery just described and shown in detail
at Fizs. 1 to 5. The connections above the
board may be made as shown at Fig. 5 if
so desired, or as shown at Fig. 11, where
each pair of carbons and each zine plate
termirates in a binding screw, and 1s con-
nected to the next by means of a wire helix
made of No. 16 copper wire. The board
may be 14 in. by 5 in. by § 1n, and may
be of fine teak or mahogany. The frame °
may be of pine, the base being made of the |
following dimensions : 16in. by 8in. by fin,
and the pulley supports at each end 141n.
by 2 in. by #in. In the top of each end
post must be inserted a_ small pulley of
wood, iron, or brass on which the cor s of
the iit‘t:inp: arrangément  will run. I'he
carbon and zine plates should have a surface
area of 6 in. by 3 in, and when these are
fixed to the board, tho whole should be
exactly balanced by lead weights at “"'l‘
end as shown at Fig. 11, The cells may t«;
glass pickle bottlos having mouths a hit
ovor 3 in. in diameter, or round l-‘-l“f'f ‘E,'“r |
5 in, by 2§ in. or over. 1

r

The Ihn.t;.'l‘l‘}' s
cells will, when charged with chromit St
solution Ilﬂ] hafugu n.l'lrt-utt;;l. l::i"h:i: B
volt 6 c.p. lamp for some hve Py et
and this time may be taken mﬂ_ -- .
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a box divided into partitions, and square .
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Pig. 1. —Zinc Plate with Bcrewed Tang and Nut. Fig. 2.—Carbon Plate for Battery. Fig.3. Plan of Carbon Plates mounted in Lead. Fig. 4.— ﬁ |
Bection of Battery Plates, showing Mode of connecting them. Fig, 5.—Plan of Battery Box Lid showing Cunnections. Fig. 6. Sectional Plan
of Interior of Box Battery. Fig. 7.—Box Battery and Lamp complete. Fig. 8.—Sectional Plan of Interior ot Portable Battery. Fig.9.— Portable
Battery and Lamp complete. Fig. 10.—Battery Box and Handle of Portable Battery, Fig, 11.—Battery with Lifting Arrangement for Photo-
grapher’'s Dark Room. Fig. 12.—Pillar Binding Post for Battery. Fig. 13. —Ebonite or Boxwood Collar for Tang of Zinc Plate. : i
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intervals as required, if the Emmutinn 18 I is right and acceptable, when properly
t

taken to lift the plates out of the cells when
the battery is not in use. If the lamp 1s
kept connected to the battery as shown in
the sketch, it may be lit up at any time by
ressing the plates down into their cells.
n doing this, do not ex the full surface
of the plates at once, but let them down
gently, and so gradually raise the carbon of
the lamp to the required light. If thifl:]l
current is sent at once through the P
it may rupture the carbon. This battery
will require the same care as a box ba 3

to keep it in repair. box " be e
foritif so deaired'ﬁ:-y simply bm up the
sides and the ends, leaving the cover free
to move in and out of the box. In this
case one side should be hinged to fall down
when required, for convenience in _l.ttengl:;hg
to the cells. If a stronger light is desired,
-another battery of similar size b
coupled to this, the terminal carbon of one
to the terminal zinc of the other, and thus a
16 volt, 8 or 16 c.p. lamp may be lighted
up. Any other intermediate voltage lamp
may be run from two of these batteries by
coupling the necessary cells together, reckon.-
ing each cell capable of giving 2 volts.

[ have outrun the space at my disposal,
30 cannot now write any more here on other
batteries that have been and are used for
model electric lights. I shall be pleased,
however, at any time to advise ers on
this subject through the medinm of “ Shop.”

-

THE ART OF GRAINING.

BY A LONDON DECORATOR.
———— T

GRAINING MAHOGAXY AND SATINWOOD.

No particular variety of hard wood has
been used more extensively by the cabinet
maker than has mahogany ; and no higher
value has been placed upon either native or
foreign grown tree than is recorded of the
finest Spanish mahogany. Such being the
case, 1t 1s, 1 believe, a somewhat rare matter
to come across instances of its general use
for the best woodwork of buildings until
within more recent years. The erection
of vast palatial buildings—the hotels, club-
houses, museums, and other national piles,
which mark the Victorian era—has, however,
created a demand for materials—marbles
and woods—for use in their interiors which
our forefathers never dreamed of so using
in this country; and whilst, apparently
mahogany has thus “come into fashion”
for doors and such-like solid woodwork, it
has “gone out” somewhat for its original
purposes of cabinet-work.

This modern mtroduction of mah in
the buildings indicated has not
been without some influence upon the
architects and owners of less imposi
edifices, so that what in earlier d won.lng
have been an oak door or panelled dado is
now often substituted by mahogany—or
that in combination witz another wood.
Such, In any case, has been the result of
the writer's observation and experience
gathered 1n various directions.

T'he growth, varieties, history, and nature
of all woods of the mahogany (Cedrelace)
order have already been dwelt upon in a
very interesting and instructive résumé,
contribute¢d by Mr. Denning to Vol. 1. of
WoRK, page 421 ; and this I would strongly
advise the would-be grainer to turn up and
well digest this before commencing his imita-
tions. The object of my own brief disserta-
tion is here to emphasise this accepted canon
of the imitative art—that the imitation

== — ————

executed, in those situations wherein the
real thing might, or could, consistently be
used in a building. To this end I recom-
mend the rising students of graining to
make, if not a special, albeit a thorough
study of such a beautifully marked and
coloured wood, believing myself that as
each year goes on, and as the community
at large gets educated up to and under-
stands rightly the true mission and value
of colour in the home, that the imitation of
mahogany mayeventually occupy as favoured
a position in house decoration as was once
generally accorded to the ever useful oak

ning.
g“blil Grounds for Mahogany Graining are
best made with a basis of . white lead, and
in the same manner as oak grounds m%"pre-
pared, then stained to the desired depth and
strength of colour with pigments ground in
oil. Venetian red of a good quality is the
most useful colour for this purpose, and as
it gives with white lead clean and bright
tints, the addition only of a yellow pigment 1s
required to make a mahogany ground.
The amount of yellow the grounding paint
should give to the eye is a question that
most grainers have each their individual
notions upon. In cases where the imitation
is desired to match with a piece of the real
wood, an experienced worker can soon settle
the point E'} judging the light portions
of the mahogany against his paint, and
making the latter slightly lighter than
the real wood a;-pears. Orange red with
white lead is the tavourite tint of some, but
upon such a bright ground there must be

the best of skill and judgment to atafood
imitation. The two reds and white lead,
or Venetian red, orange chrome, and
white, give a

food ground for light
mahogany ; but for all-round aund general
urposes I rather advise the white lead
Eeing stained with the best Venetian
and bright yellow ochres, which give a
medium orange tint, clean in colour, but
not vivid in brightness. Experience in
this matter will come soon enough to the
Leprner; meanwhile the above will guide

im.

The many varieties of figure and mottle
which are to be found in mahogany wood
are altogether beyond the scope of these

to consider. ‘I will therefore con-
fine this description to the two principal
kinds, usually known as *“feathered,” or
Spanish, maiogun¥ and baywood, the
onduras variety of the wood.
is usually considered an in-
ferior article to the feathered mahogany ;
but for general imitative purposes its
appearance is much to be preferred to
tEH latter. When elaborate and brilliant
mottling and feather are put into door
panels, they seem to overpower the plain
stiles, and there does not seem to be the
repose in its entirety which we obtain by
nicely worked baywood graining upon a

‘door ; whilst, furthermore, it takes a skilled

worker to get a good imitation of the
former.
Imitations of Baywood—like all descrip-
tions of mahogany—are best grained 1n
water colours and upon a hard and fairly
glossy grounding paint. The ground should
not be spread until a day or two before the
graining. When it has been painted a week
or two, it not only gets dirty, and often

knocked and dented, but the water colours |

are spread with much difficulty ; and, in
fact, it is necessary to damp down the work
with a little whiting water and a soft rag

or sponge.
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grained upon without this process g li
extra rubbing with the tonlpnr mut&;lﬁ}l;
being necessary to spread the water colour
The ground for baywood is rather lighter
than for Spanish mahogany ; a little more
white lead proportionately and the stainers
before-mentioned will therefore produce it.
The chief, or general, features of baywood
are a fine grain running lengthways of the
wood, crossed by mottle of varying depths
and sizes, and through the whole of which a
EIEELES of fine overgrain runs lengthways of
the wood, similar to the outer overgrain of
maple lmitation. To produce this effect
upon our painted ground, we take a little
ot burnt sienna and vandﬂte brown ground
in water, and mix them to the desired depth
in a vessel with a little beer and water, and
Keep also a little of each pigment han
wherewith to darken the same if desi
The tools required for mahogany are the
usual “badger” softener, the f’arge mottler,
a piece of sponge, tool-brush, the sable and
thin hog-hair overgrainers, and one or two
camel-hair mottlers—all illustrated on

40 of present volume. We cnmmmpﬁ‘
rubbing in the panel with either tool or
wottler, using the mixed wash, and then
wipe out some
drawing down the mottler sideways or
using ﬁl& riece of sponge. The mottler is
then rinsed and wi
aanel, using the top only and with a ki
wand ; this will soften the light into the
darker portions, and will also give a e
appearance of :‘m general grain. With the
large mottler, and using the point ouly, we
now draw it down the panel, laarinﬁhaml# &
there lighter spaces and masses of mottle,

of it light by ekl

ped, and drawn downthe

chiefly upon the light portions of the work. it

Then taking up the camel-hair mottler, we
quickly mottle across both the dark work

and the mottle just formed, making bright

and sharp lights. This h“lij:!;i been done
before the panel can dry, we tly badger
the mottle crossways of the panel, and leave

it to dry. The final overgrain 1s them put
on by using the thin hog-hair “ocak™ over-
grainer dipped into a deecﬂel_-wnsh of colour,
and the hairs th?in : ﬂdedh with the
rainer's comb made for suc pn:rnm‘
Vhen executing a nice imitation of this
vnrim hﬁwing much mutl:ladna nm _
scribed, the overgrain may adavan 3
be wiarke}cll for a slight distance with the
ncil, thus getting an _
Eain, which the overgrainer is worked up
to. As in maple, this last portion 1S
“coftened” as it is worked. The plainest
variety of baywood may also be imitated
by making the shades in the colour, as W&
spread it, more distinct, and sometimes
giving the work a decided curl; we them
mottle with the camel-hair tool to a thﬁ
extent than above, soften it, and get
undergrain effect by sharply stlpphnhﬂ!;
the plainest of the work ﬂ:ll'd ply

softening this, lengthways; an »
we overgrain as above with the hog-hatr
tool. ‘

Feathered, or Spamish, Mah ’d?h.:

usually a deeper colour of ground, ail
gmini%rg mixture is also meqf;’uch stronger,
so that the mottle 1s s_hu.:ger and s
brilliant. In the best polished s 11115?5 .
Spanish we see also a decided purp ;Pﬂ
= E:.lkey " tone of colour, and this we olfl :!11
in our imitation by substituting ﬂbuﬁ'n;
victoria, or mahogany, lake for the b
sienna. This lake pigment 1s pure i‘iw
ready ground in water, and is inexpens &
enough to warrant its use by the grﬁ-ﬂlhé
Vandyke brown alone, or mixed WEH‘ frst
lake and a little beer, may be used fol

heart ¥
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rubbing in the panel, but the lake is most
necessary and effective for the final glazing

of the feathered mahogany. The best
samples of this beautiful woo £rmanttn us,
in the case of a panel, a rich and dark centre

portion, with the extreme limits of such at
1ts lower end ; out of this there springs a
bright feather “stem”—if it may be so
termed—{from which, on either sides, bright
silky mottle i1s thrown, and falls like the
shape of a feather on either side in graceful
and regular lines. The centre stem itself
has usually a slight curve, and the top dies
away into mottle like the off-shoots on
either side. Nothinz but a real specimen
can give the learner a true notion of the
nature of this wood, and the imitation can
only be successfully learned from such.

The working method in general use is to
quickly rub in the panel with the mixed

raining colour, and then with a large flat
ﬁtch to put in the dark tones of the centre
in consecutive portions. Commencing a$
the base, we make a dark curve with the
brush, then leaving an intermediate space of
the general colour, we put in a second curve
rising above the first, and gradually de-
creasing them in size and strength of colour
towards the top of the panel or surface.
Without loss of time, we take up the thin
hog-hair mottler, or “cutter,” and with its
top, used edgeways, cut out the bright
rising lights which form the stem, and
which then spray out on either side as I
have described. We next take the camel-
hair mottler, or, preferably, a *“ burnt-edge ”
clitto (see page 40)—especially if the former
Is quite a new one—and with this we put
in the sharp, brilliant, and silky lights
which flow out of the centre, giving them
the naturally curving inclination, and avoid-
ang any straight and harsh cuts or li hts ;
this the camel-hair brush, with its pliable
hair, enables us to do, and also lifts the
<olour off sharper and cleaner than does a
hog-hair brush. As I have instructed in
previous papers, the mottling tools require
vepeated rinsing in clean water, and then
wiping on the leather, to free them from the
<olour taken up, enabling us to mottle sharp
and clean. As in graining bird’s-eye maple,
the mahogany may now be wetted over, by
drawing the mottler and clean water down
the panel, and the contrast heightened by
ﬁ]mrll}ening up lights or adding dark touches
of colour with wash-leatherand pencil respec-
tively. The overgrain is now put in, using
the thin hog-hair brush, and working the
grain after the formation of the darker curves
of colour—hence crossing the centre of the
feather. Starting upon the one side, the
brush is drawn gently up, twisted carefully
across the feather with a wavy and spreading
motion, and then returned down the opposite
half in similar manner. As each journey is
made we *badger” the grain slightly up-
wards from the base before it sets, and then
leave the work to dry. The next process is
to bind the graining down with, preferably,
a coat of varnish, or else japanners’ gold-size
and turps. Upon this we work the final
stage—a rich overglaze, as it is termed.
Taking a wash of mahogany lake and beer,
we rui it all over the work, and with the
damP wash-leather we make a pad, and
sartly roll it over the work. This method
eaves an irregular mottled effect, not de-
cided enough to clash with any of our figure,
but sufficient to give a relief to the plain
portions and a rich general tone to the
whole imitation. Should the previous work
have plenty of variety and figure, it may be
best to merely rub over the afterglaze, and
to soften it without mottling ; this question,

and also the further advantage of strengthen-
Ing any other previous work, are matters for
individual decision.

. Graining Satinwood is a process so
similar in method and figure characteristics
to mahogany, that the learner can execute
the one with equal facility to the latter.
Although both belong to the same natural
order (Cedrelace), the satinwood is really
one of the cedar tribe, but differs chiefly
from mahogany in its colour, which is a rich
golden yellow. The ground and general
tone of satinwood are nearest to maple, but
the former is rather fuller in colour. The
oll paint for this imitation must therefore
be stained to a delicate cream with yellow
ochre, and our surfaces must be very finely
prepared and painted. The graining colour
with which we work the curls and mottle as
in baywood should be raw-terra-di-sienna,
finely ground in water. A little finest burnt
umber or vandyke brown may be added to
the sienna when we wish to soften down the
colour, and a judicious combination of the
yellow and brown pigments gives the most
natural effect. In graining a door, the curl
or feather is usually put in the panels
rather softerin contrast than with feathered
mahogany, and the surrounding mouldings
and stiles are best mottled with some slight
coolness of colour and in a simple manner.
The final overgraining, with the sable-pencil
or hog-hair overgrainers, is executed in pre-
cisely the same manner as in working
mahogany ; the colour used may be either a
darker tone of the graining wash, or with a
slight tinge of redness added to it. If satin-
wood be worked cleanly and quietly, care
being taken to obtain soft final colours, it is
an imitation that can be most advantageously
introduced into the best decorative cffects,
and will harmonise with many colour
schemes adapted for the drawing-room. As
with maple graining, the varnish for satin-
wood must be the lightest copal that can be
obtained.

+ o4

AN ARMCHAIR: HOW TO MAKE THE
FRAME AND UPHOLSTER 1T.

BY DAVID ADAMSON.
AT —

THE TurNED WoORK IN THE ARrMS, LEGs,
AND STRETCHERS OR RAILS.

Froum the seat and back having been taken
first in these remarks about chair con-
struction, it must not be thought that they
must in actual practice receive prior atten-
tion to other parts. Something ha. been
said about them first, as they seem tlie only
arts about which a difficulty mizht be
ikely to occur ; and those who understand
about them will have no difficulty in under-
atandinF the jointingup and general arrange-
ment of other portions. Of course, when
makingthe chair, the various parts will be got
and prepared by turning, squaring, etc., before
utting them together, and few will need to
told that this should be done “dry,” or
without glue in the first instance, to see
that all the joints, ete, are right. This
takes up a little time, but is a Ercmutinn
which should not be omitted. The making
will have to be very good indeed, if none of
the joints want a little rectification. Per-
haps it will be as well to say that either
dowels, or mortice and tenon, may be used
at all of them, and if there is any doubt
about those at the ends of the arms into
the back holding, they maf be wedged from
behind. It will be as well to explain that,
though - spoken of here as dowels, this is
rather misleading perhaps for the pins at
the ends of the arms and stretchers below
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Jjust below it, and so on.

the scat, as they should be much stouter &
than 1s usually understood by this term, ©
They ought, in fact, to be pins of, say, 1in. * ©
in diameter, turned up on this part and not ..‘_
inserted into themn. The turnings of the .
various parts of the chair are shown in Fi
) and 17, all lettered to correspond with . #%8
Figs. 2, 3 (page 410), so that there willbeno  #
difficulty in knowing the places they areto &
occupy. Thus in I'ig. 9, marked A, we see
that 1t comes above the seat; Fig. 10, B,
Only half the
length of Figs. 9, 16, and 17 is given, as =
the other halves are merely repetitions ;
otherwise all of them are drawn full size.
In Fig. 1 (page 409) the chair is shown
without casters, but for those who wish to*
add these, Iig. 13, showing an alternative
foot suitable for them, is given. It will be
seen that screw casters are most suitable, °
the ends of the feet being protected by a
ring or rim, which can be purchased along
with the casters. In turning, of course,
due allowance must be made for the height -
of the casters, which will be, say, about
15 in. There is, however, no object in
cutting the legs to their exact length till
the casters are being put on, so they may
be left full. It will be as well, however, to
turn them down so that the rims fit on
tightly, and as these rims are made in
various sizes, it will be just as well to get
them beforehand instead of deferring till =
they are to be fitted. Of course, the feet "1
can be cut down to fit them, and 1t is often

necessary to do this ; but it stands to reason 1‘. 3
that if this work can be dispensed with, or 5
rather, be done while the 1s in the

lathe, it will be more convenient than to
trim them down afterwards.

The turning of the back feet is not shown
separately, as no one who can do the work
will find any serious difficulty in setting it
out, and keeping the same character as the
others. :

The pieces marked ¢ and H, and the
arms, may well be of a little less thickness
than the others—say, turned down from
1§in. or 21in. stuff. The parts of the arms . -~
not shown on the full-sized turning of
these parts are intended to be left square
for the pads, with which Fig. 1 shows them
to be finished. o

Very likely some may prefer to leave the
ends of the stretchers under the seat square;
tenoning them to the legs, and then run-
ning pins thrnng;:h in the orthodox way of old i
woodwork. Well, they can do so without £
difficulty or much disfigurement to the
chair, but even without this obsolete con-
struction it ought to last a lifetime, and
then descend to “generations yet unborn.”
Those who choose to adopt it may, of course,
do so, but I do not advise it, simply because
with good workmanship and material it is
unnecessary. To be consistent, such people
should not have the seat or ba p-.
holstered. A piece of tough hide stretched
across the former,and a carved panel in the
back, will last much longer than any modern
upholstery. They will not be so com-
fortable, but then they will be ever so much 2
more like the crudities of the year 1589 "
or thereabouts, and by all means let us P
“advance backwards” in furniture con-- j
struction, because a few odds and ends of
things have had time to become old, whereas g

> P

im"l"

B |
- ]

our modern work has not had the same .
opportunities. I say this, because a few .
wuyle bave objected to the remarks in =

‘oRK which do not imlﬂy a profound . =~
reverence for all that is old, even though =
it is not very qund but simply because ..
it is very old. I admire old things : nbt

= .
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4
.
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! AN ARMCHAIR.
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Fig. 9. —Part of Turniny on Front Legs: Top, above Seat.
Fig. 17.—Turning of Ends of £ide Stretchers.

Fig. 12.---Part of Turniag on Front Legs: Foot

_—

telow Seat.

-

Pig. 10.—Part of Turning on Front Legs :
Legs between B and D.

(q)
Fig. 11.—Part of Turninz on Front

SQUARE

—

)

Fig. 15.—Turning on Hinder End of Arm.

T
B
il

Fig. 14 —Turaning on Front End of Arms.

L
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Fig. 16.—Turning of Stretchers or Rails in Front, eic.

l

Fig. 13.—Alternative Foot for Casters.

indiscriminately, but just eng
any good lessons theyjmy tﬂgﬁhur tl,;"i
feel that the opinions of others ﬂl;ght to
be respected. Therefore, I have mye}
pleasure in—I was nearly writing, panderig
to—their prejudices : but that wimut dg
so let it instead be said, of indicating thul;
course to be pursued in endeavouring
rival the sound, substantial work of our
ancestors, whose constructions still remain
(often In a very rickety condition) tp
show to us effete moderns, addicted to every
time-saving appliance and graceful finish,
what manner of men they were what
primitive tools they used, and how horribly
rough much of their work necessarily was.
They did quite as well as a modern artisan
would do 1f he were devoid of education, if
he only had a few old-fashioned tools and
plenty of time to work, seldom hurried, and
without much competition. Yes, the old
carpenters were wonderful people, consider-
ing their opportunities—nearly as wonderfal
as their modern representatives, from whom
infinitely more 1s demanded, sometimes un-
reasonably. Surely, after these admissions,
no artistic reader of Work will venture to
think that all due praise, not unlimited in
extent, is not given to our old English crafts-
men. Let me advise those who wish to
imitate them in every way to begin by dis-
pensing with, say, the modern lathe, and get
an old-fashioned pole lathe instead. It will
be much more cumbersome, and 1t will notdo
its work so well ; but what does that matter?
it will enable the turner to “live up to”
the rough old times ; and, yes, he must nok
use glue nor screw-nails, nor if he feels .
tired must he ever think of resting on
any seat more comfortable than the old-
fashioned “settle.” In fact, he must dis-
card every convenience and improvement
which has been devised—not to go too far
back—during the last two centunes.
leaves little to be said now to those who
want to make a real i}ﬂ?d._swﬂd. 3:15
stantial, ugly, uneasy chair, In approvea
Tudor st :.'lt:?, ind lmv%g told them \\glgit to
do, the worker who prefers modern ideas
may be further directed. e -
Nothing has been said about the carvir
on the front legs, as it is of such a tnvi
character that sufficient indication of 1%
style may be gathered from Fig. 1.
amounts to little more than a few 1ncised
lines, with just a little nutchmg} suggesti
rather than forming leaves or foliage.
course, any amount of work may be lav
on the carvings, but, on the other
just enough to relieve the plain s

looks very well.
We I‘III{}' now consider the frame mlﬁ

- - w
and ready for the next operation, ;
may either be the polishingor the upholster
iny, as far as the stuffing 1s concern

a

The outer covering should not be }?tﬂl
till after the frame 1S polished. Yy
staining is required, 1t should be QM&:&L Wt&u
the upholstery is begun, unless, 1nde Yo
wood is to be darkened by ﬁimt:-egndunﬂ
Fven in this case 1t may as wel

now, thongh if to be famec, 2 f:nﬂgl l;liﬁi;‘l::
those who have no C““"ill d the frame

room, cupboard, or box to
when pEt- together, to do the daikﬂ:ul;!
while all the pieces &re lﬂ?gf-th% o
paratively small box will ho ShosT the
the chair can be formed a.fterwah‘é o
chair is to be 1ag:?a.:v:‘-]"nurnljsht":aq—. \:' 1 Sk the
best way of finishing fumlgn
olishing may be deferred,
Ea stained and French poll g
be done before the cover S pi
a final wipe over to remove
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marks or smears. The chair, in fact,

should be completed otherwise, and nnlﬂ

require touching up by the polisher to finis
it after the covering is on. It is almost
needless to say that such a chair will look
better with a dull polish than with a highly
glazed finish. Any of the ordinary brown
stains may be used, but I would speciall
caution amateurs not to thickly coat it wit
varnish. If they prefer varnish to polish,
let it be a spirit varnish, which will give
quite suflicient gloss without *treacling”
the wood. I dv not know that anythin
more need be said about polishing, an%
will get on with the upholstery in my next.

+ 84

A HANGING MIRROR WITH BRUSH

BOX ATTACHED.
BY ED. C. ROE, JUN.

e

A GREAT number of the newly erected
smaller class of houses are built with halls,
or rather entrance passages, of somewhat
limited dimensions, and thus do not afford
sufficient accommodation for an ordinary
hat and coat stand or rack. But, however
small a place may be, it is not any the
less desirable that a piece of suitable furni-
ture should be provided, the essential points
of which E.hnu.i{ﬁ}e a mirror and a receptacle
for a hat and coat brush; a few hat pegs
may be added at discretion.

In designing the mirror, care has been
taken to render the details so that, while
effect has not altogether been sacrificed, the
work shall be comparatively easy to execute,
and with the tools in the possession or within
the power of the average amateur to make.
Alternative sections are given of the mould-
ings.

Regarding material to be used, it is
scarcely necessary to point out any particular
wood, nearly every variety admissible for
use in cabinet work being suitable—even
pine or deal, which may be enamelled. It
18 largely a matter of individual taste;
personally, wainscot oak is preferred. The
only matter oflering any really serious diffi-
culty is the lid of the brush box, but in case
this should prove beyond the power of any
worker, an alternative muthm{ is shown at
Fig. 1, and will be deseribed in due course.

It is to be regretted that we cannot have
a full-size elevation of at least the side
brackets ; yet we should be thankful for
small mercies, for we have the remedy in
our own hEI.IH.iFI, and it i3 to set it out for
ourselves full size off the 2 in. to 1 ft., or one-
sixth full-size, drawings. The sections given
are two-thirds size, and each section of
moulding should be enlarged to full ‘size
and traced from the paper, and then the
tracing should be mounted on a thin piece
of pine or mahogany, say ¢; in. thick, which
when dry may be cut to the pattern
indicated by the lines upon the tracing
paper. We thus get a thin section of each

{ moulding or bead. The use of these sections

will be described as we proceed. It is
intended that the mirror should be bevelled,
the additional beauty afforded being well
worth the extra cost ; and if we can only do
for ourselves, or in the absence of sufficient
skill persuade a good-natured artistic friend
to paint a few rushes or a spray of flowers
from one angle outwards, it will add greatly
to the general effect.

We will commence by making the frame
which holds the mirror ; the outside dimen-
sions of it are 12 in. wide by 14% in. high.
The width of the moulding is 13 in., thus

. making the right size 9} in. by 12} in. It

-

probably would do were it mitred. The set=
ting out for the scribing is exactly the same &
as for mitring, the difference being this : the ¥
stiles remain as they are with the moulding = &

running through from end to end intact, and . %
the ends of the rails are cut as shown at &

Ny L
3

will not do to mitre together—that is, pro-
viding we adhere to the original section.
The reason for this will be clearly seen upon
reference to front elevation and section :
the only part mitred is the ovolo on the inner
edge. Thisbeing the case, it will be necessary

(U il |||_ _|!

AL |_li+ %
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i
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Wi
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T
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a ‘th’“rt. -
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Fig. 3.—Dittoz = -
side elevation. Fig. 4 —Section of Cornice of Mirror at A B in Fig. 1. Fig. 5.—Alternative = _°
Section of Cornice at AB in Fig. 1. Fig. 6. —Section at CD in Fig.1. Fig. 7.—Knob of Brush =
Box. Fig.8.—Mode of morticing and tenoning Rail to Uprights. . o

to use the mortice and tenon, which may ! Fig. 8. The proper method of seribing is = * %
be run through, or be merely stubbed in. | first to mitre the ovolo on rail in the same . -
The setting out is shown by dotted lines, | manner as though it was intended to mitre -
and the finished tenons, etc., by thick lines. | together, and then to clean out with a sh -

Sometimes it is preferred to scribe the | tool the material which is within the surface i
ovolo in lieu of mitring; in many instances | affected by the bevel made. If thisis properly < ‘&

%

-
B

this is desirable, as in the case of the | executed, the exact counterpartof the corres- = &
material shrinking the joint will not gape, | ponding moulding will be obtained, and ¥
or, in other words, open, which it most ' the mouldings are worked true to amﬁq_m_ B

i _..'
4 oy f' 3
F = = r = .
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cood fit should be ensured. It is rather a
ditticult matter to describe on paper; indeed,
far more so than the actual work, for scribing
is, with tools properly in order, a very simple
and interesting job.

The frame being completed, let us turn to
the side brackets; these should be a bare
* in. thick. The centres for striking the
curves are given. The edge is finished
square, and this being the case, great care

should be taken to keep the arrises in perfect .

order.

In the inner face of each bracket we shall
require the housings as shown by dotted
lines, Fig. 3. These are to receive the ends
of the hanging and front pieces, bottom and
back, which may be at once got out and
titted; two-thirds size section of front and
bottom is shown at ¢, Fig. 4. Of course, the
portion occupied by the lid is not housed,
neither where mouldings occur. Accurate
titting into the housings is most desirable.
Take each in hand singly and work strictly to
the sections. The use of the thin sections will
now be apparent, taking as an example the
front piece c. After fitting, the ends should
be slightly chalked, the thin pattern placed
on, and with a finely pointed pencil the out-
line marked ; reversing the pattern, the same
thing must be done to the other end, and
thus we get a guide each end exactly similar
to work to. Of course, proper care must be
taken to work quite square. The moulding
on the front edge of ¢ should be worked 1n
after fitting by means of a router or bead
plane and round. (ive great attention to
the length of these pieces ; the exact length
is the width of frame plus the depth of the
housings, which are in this case } in. deep,
this making the total length 12} in. Glue
together with fresh glue, or, if not objected
to, screw from outer face with brass cross-
«<ut round-head screws as indicated upon side
<levation. Glue is also advisable in con-
Junction with the screws,

The alternative method is shown at
Fig. 1. It is much simpler, but scarcely
=0 effective ; nevertheless, the purpose wii'l
be served and look well. e section
<drawn to scale will show what is intended
without further explanation; the joints
should be tongued and glued, The position
of the hinges is shown upon Fig. 2; 1} in.
brass narrow guage pressed butts will do
admirably. The various systems of hingeing
have been so aptly, dealt with in previous
numbers that a description here may be
considered unnecessary.

Having arrived at this s ‘the frame
may be cleaned off and fit tween the
side brackets ; great care must be taken in
fitting. Strictly speaking the frame should
be rebated into the side brackets, but it is
scarcely necessary, and tends to make the
job longer and more tedious. However, the
suggestion is made, and some may possibly

wish to act upon it ; the same observation
applies to bottom edge. -

Ve should now prepare the capping or top
moulding, section A, The lan?ﬁ? required 1s
roughly 1 ft. 10 in, ; this will allow ample
for mitring., It is advisable to mitre S:m
ends and ngt to return the moulding upon
itself, as the latter method is a longer job,
and seldom in amateur hands successful. It

carefully<mitred, glue will hold suffi.-
ciently. The finished length will, of course
be governed the width of the finished

b
frame, thus: ity the frame is exactly 12 in.
wide, the extreme length of the capping will
be 14} in. A cu‘iiEla of screws as indicated
at A and B will suffice to fix. ‘
Possibly a bat rail would prove a con-
venience, therefore one is indicated under

the box, Figs. 2 and 3 ; should a rail be affixed
a rebate must be cut in the sides, not
through, but the thickness of the stuff one
way and say § in, the other. The remaining
jobis the knob ; a suggestion for this is given
in Fig. 7. This should be executed in the
same material as rest of work. A small
brass octagon knob might be used with
advantage. Should a wooden octagon knob
be preferred, the stuff must first be turned
to pattern, and then with keen chisels, etc.,
cut to hexagon form, pencil lines being care-
fully placed thereon to work to. ‘

ﬁhan ordering the glass give the sight
size, which is the size between the inner
edges of frame. The rebate size may also
be given in addition. When the glass 1s
placed in the frame, two or three pieces of
good stout new brown paper should be laid
on the back prior to ﬁxinﬁ the back in. Bythe
way, do not omit to blacken the rebate of the
frame and the edges of the glass; this opera-
tion being umitteg, is often the cause of a dis-
agreeable appearance of the edges after the
glass is fixed and looked at from the front.
The back need only be } in. thick, as shown
in section. The beads must be mitred
round, and will make a capital finish to the
back, which is too often neglected. Our job
is now completed—that is to say, as far as
the mechanical portion is concerned ; the
beautifying processes must perforce be left
to hands more experienced in such matters,
and upon reference being made to previous
numbers, various methods of finishing will
be found lucidly described.

OUR GUIDE TO GOOD THINGS.

—— e ——— =

*.' Patentees, manwfacturers, and dealers lly are re-
quested to send , bills, ete., of their speciali-
ties in tools, machinery, and wrhﬁmpg‘hm to the
Editor of hundw notice in ** ide to Good
Things.” It is rable that specimens showid be sent
Jor examination and festing in all cases when this can be
done without inconvenience, mens thus received
will be retwrned at the earliest tunity. It must be
understood that everything which is noticed, is noticed
un its merils only, and that, as it is in the power of any
one who has o wseful article sale to oblain mention
of it in this department of WORK without charge, the
:mﬂm‘ﬂmpuﬂahh no way of the nature of adver-

100, — NEw HAND-HEADING AND SASH-MOULD-
NG Toous,

Or late years scratches and routers of the
spokeshave class have come very much into use,
and the two new tools that I am about to des-
cribe are very favourable specimens of their
closs, * Of course, I do not pretend for a

Fig. 2,—New ﬁprnv;d Sash-moulding Tool.

moment to say that they are as effective as
planes made for the same purposss as those for
which the tools now undér consideration are

intended, but es are costly and beading tools
and scratches are cheap, and therefore the latter
are far more within reach of the amateur and
even the individual workman who wants to do
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an odd job of the kind who would buy them and
refuse the planes on tho principle of the Jew
caterer, who was wont to say that he always
bought mutton “ becus it vosh sheep,” and never
bought venison ““bocos it vosh deer,” Possibl
some reader may fail to see the joke, but Ilwnﬁ
this be the case, I shall be happy, as many of my
contributors say, to render further assistance in
the way of elucidation in “ Shop.” These tools
have been introduced by Messrs, Moseloy & Son,
Tool Makers and Cabinet and Builder's Iron.
mongers, 323, High Holborn, W.C. Fig. 1
gives a front view of the New Hand-beadi
1'ool, which is accompanied by six irons, each
having twocutting edges, comprising in thetwelve
cutting edges thus supplied, beads, reeds, quirks,
rebates, and hollow ang fancy reeds. This teal
is supplied post free for 2s. 3d. The appliance
.tself 18 of japanned iron with a bright iront,
Its extreme length is about 61 in. Its con.
struction, by means of the wings at the sides
and the holes by which they are gaﬂmm
affords a secure grip between the thumb
index finger of the operator. A thumbscrew in
front is used to secure or release the cutting
iron which passes through a slot in the body
the tool. Below is a fence interchangeable to
vither side of the cutting iron, and possessing by
means of two screw holes in the sole for the screw
thut securesit, a range of distance from the cuts
ting iron not often found intoolsof this description,
Fig. 2 also gives a front view of the New Im-
proved Sash-moulding Tool, which also has six
irons, and thercfore twelve cutting ed
for lamb’s-tongue moulding, and six for |
moulding, the ilrunn fﬂll; 3111;11 dﬂ":ul:lpt;jﬂﬂl | e
in., <% in., and § in., by 1§ in; § In. by iging
gin. bi:*‘:! in.; and § in. i_b:f 2in, The extremé =
length of the body of this handy tool is 6 iny
and its height 1} in. The cutting 1iron 18 heid =
in position or released by a thumbscrew, &8
gshown. It will be noted that the pecuir X
firmation of the sole in which the cutting WOSs =
work is espeoially adapted for work ,_1% e
mouldings with this instrument. Its price, poss =
free, is 28. 6d. e T

101.—A Maxvar or Woobn C

This is a clwﬁ writton, beautifu ".' d
fectively illustrated,
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and wall-pﬁlﬂﬂi L W '5'1' 11
attractive art of wood carvingm 10 pan MR
probably tho pencil of Mr, Charles G. Lelandy
F.R.LS., M.A,, who is well known a8 & P
tical writer on practical education. It is revisedt =
by Mr. John Holtzapffel, whose namo_ & S#
well known to need ﬂ.ngol;ﬂmnrk from me. Nevery=
ono enguged on the book has done his bes
render it ono of tho muatoferfac‘l of 1 .
The subject matter, instead of being divid
chapters in the usual way, 18 80 distributed _
take the form of an introduction, itj' omsany
and an appendix, Of these the INIOGRAHEES
gives necessary instructions ) Woo 4
and tools to be u!&d,‘lnﬂ on ¥ 1
latter, for tools possessing the keenest POSSEHE
edge are always a sine non to the wood ; ff; s
'he lessons comprise cal . Racs {51
various operations necessary in wood - e
from indenting and stamping to spot catties
Nothing is forgotten, and in numajﬂuil;ﬂ e
has been nmittiud.- Ample advice D
on re *I'iﬂ s uin IMQ : 1‘mi“l .J. ..-.;..-
ete. p‘i‘uha ﬁppindif deals _mﬂl ml e s T4
for wood carving., Over eighty - v
to be found in the 160 pages of which SIS EGe S
consists, and these are su plnmttﬁ alwE T
fﬂll—pﬂgﬂ tes. I Elﬂ not u‘:ﬁﬁ L . I-H &
this may be ascertained from osizl.‘
Messrs. Whittaker & Co., Patern
London, E.C, .
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ad covering noarly tho wholo rangs of black-
:mithing. hf:m ﬂm}ﬁmplnnt job of work to somo
of the most complex fnrgingn." Tho volumo is
compiled and edited by Mr. M. T\ Richardson,
the editor of the publication just namoed. Chap-
tors 1 and 2 of this volume are dovoted to tho
consideration of various tools and wronches nsed
in tho smithy, and tho remainder fo varvious
operations in forging, such as wolding, brazing,
otc., the last being dovoted to plough work, n
branch of blacksmithing of tho utmost import-
ance in the United States, The London pub-
lishers are Mossrs. Kegan Iaul, Trench, Triib-
ner and Co., Limited. Tue Eprrou.

44
SHOP:

A COrXER FOR THOSE WHO WANT To TALK IT.

e.* In consequence of the t pressure npon the
7 “Shop " columns \f’nn , condributors are

requested to be brief and concise in all fulure
guestions and replies.

n answering any of the ** Questions submilted to Corres-
pondents,” or in referring to anything that has a
peared in " Shop,” wrilers are requested to refer to the
number and af number of Work in which the sub-
jedlﬂdﬂwmﬂion a red, and to give the heading
of the to which reference is made, and the

initials a of residence, or the nom-cde-plume, of
the writer by whom the question has been asked or to
whom a ¥ has been alrendy given. Answers can-

not be given to questions which do not bear on subjects
that fairly come within the scope of the Magazine.

L—LETTERS FROM CORRESPONDENTS.

Size and Speed of Pulleys.—BRrASS writes :—
“In my reply to Dicr, No. 83 of WORK, Img'e 503, two
slight mistakes have beenmade. Inline 16 from topof

reply, counting such as Y*P ag one line, there is

v
grinted the words ‘in a practical form'; this should
ave read, in a fractional form. Again, in line 31,
a4 sentence begins—' Cut down in the form of a
fraction ;’ this should be * put,’ ete. "

To Make Reversed Tracings Quickly, —
J. C. K. (London, N,IV.) writes :—* Place the draw-
ing face down on a sheet of clear glass with an
electric light under it; by placing your drawing-

mpur over your pattern you can trace the finest
es distinetly.”

E.:lul Size of Pulleys.—-A. R. (Scorrier)

tes :(—** Formulas in letters may be, and no
doubt are, very simple to many readers of \WoORK,
But when we think that Wonrk is chiefly for the
working class, we should also think that there are
many readers who are not highly educated, and
that questions so answered, though very clear to
some, may be very Im:n:ling to many others. 1
notice E. D,, in replying to STRAINS (see page
903, Vol. I1.), said, *Don't be startled at formulas, as
they are only letters’: also Bnuﬂft in reply to

DICck, on the same page, said, ‘If this not
clear to you, write again,’ both indicating that
such formulas may not be clear to some. There-
fore 1 give, for the benefit of such readers of WoRrk,
4 very clear and simple rule for finding speed and
size of pullers. For instance, a pulle in., dia-
meter makes seventy revolutions per minute ; what

number of revolutions will mad -in,
pulley when driven from it? o S S
ample— 60 in. diameter of driver.
70 revolutions of driver,

12) 4200
350 revolutions of driver.
Again, what diameter pulley would be required to
mﬂl‘&fﬂu&}unn {:Eer minute when driven from
. diameter, making se r
per minute] Examel ai E venty revolutions
70

350) 4200

12 in. diameter required.
Eﬁuthink the above will be clear to all m?d :ﬁ:nt it

be seen that the above rule w ;

i Drawing.—J. B. (IWallington) writes:—
” Surely your Jcorrespondent F. D?f{LE'ytuuatgrﬁﬂ
Sée page 519, No, 84) cannot be in earnest when ke
says that it is impossible to draw a parallel to an
g I:j'ﬁ I;Iﬂthar by trammel :lﬂ:ﬁg and gt:'ihl;gé Strike
., then cu

any number of inches off the end of the rod : ﬁi that
t'rP:’ lﬁ?rﬂﬁlm 1 Ila% to the I1:!:1:1: one, it

or I must have
;rnﬂ:iuﬁ radicully wrong any time this last twgiﬂtg
ears, lu.&a the follo few notes may be
Ei“lirm to F. C. or some of your readers ‘—(1) An
pse is the section of a cylinder cut in an oblique
direction. Cut it off the broom handle. @) Hhe
Itﬁﬂmhm of an ulli‘psa is continual] altering in
rection. ) The focii (is that Lllll{l or Greek }
o it focus) of an ellipse is the exact
etrical proportion between the two circles,
nsverse and conju-
(4) Any two lines

-]
=

Which may be struck on th
Eate of an .

ellipse,

deawn from the foeus of an ellipse meeting (o-
ther in the cireumferenco are together equal to
10 teansverse or longost dinmeter,  The above in
the rulo for the atring and pin method. F. L.I in
nltering the length of his string, neglects to aller
tho focus, or points in which his pins are plnecd,
Simple Wood Carving.-J. Ii. B. (Ashton-
under-Lyne) sonds, for the bheneflt of heginners in
wood enrving, his experience in following this
pleasurable Imhhr s ** Mont. rendors of Wonrk have,
no doubt, read with interest the many articles from
time to time inserted on the subject of wood earv-
ingg, and yel so little has heen snid of the methods
resorted to o produce the artistie enrving which
decorntes the mojor part
of our woodwork, that
I venture to ofler a few
BUEgECS-
tionstothe
nmunteur,
which, if
carefully
adhered
to, will en-
able him,
with prac-
tice, to be-
come &a
proficient
wood car-
ver. The
tools me-
cessary for
the begin-
ner are
few and
inexpen-
sive: they
consist of

Fig. 1,

a parting tool, which
can be purchased, with
handle complete, for
one ul'_dliling. the ordi-
nary joiners, gouges,
and chisels of various
siz and the punches,
whi can easily
made by flling the end
of an ordinary bolt in a
criss-cross manner from
the necessary outfit of
the wood carver. Thus
armed, he provides him-
self with a sheet of black
impression or tracin
paper, and the wooc
upon which he intends
to develop his designs,
The designs can easily
be secured by placing a
piece of stiff paper over
some old earving, and
rubbing it with heel-ball
untilthedesign is plainly
reproduced on the pa- /e
per, after which l!.)f:zn /
workman copies, by /4
tracing the lines, by
means of the impres-
sion paper, on the wood
he intends carving. 1If
the workman be able to
draw and make his own
design the copying pro-
cess is not necessary,
but any number of de-

can be secured by the abo
takes half his design to oo

The workman
work on, and cuts out the lines WFL{: his part-
tak the cutting

great care to k
a uniform ﬂﬂptg th:efml firmly in

Fig.2.

Simple Wood-

and to hold
the right :
i tga palm u:lnnlf the left as a brake to regu-

to carefully guard inst
mis-slips, and K the tool with the rlglgt
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of WoRK.—ED.]
IL.—QUESTIONS ANSWERED BY Eprron AND STAFF.,

know of a machine for makin
reader of

:J:I:ll ﬁiva particulars of it—where it can be obtained,

mingham).—These articles are made in Paris.

St, Paul's Square, Birmingham,—G. E. B.

1 the oullines of the design be com-
::f:ll‘:-l u'ﬁiln shapes of leaves, flowers, pateras, clc.,
are all outlined with the parting tool; they are next
hollowed out with a gnul,u-, i Lhin slem cul 1o fprm
a centre, and the fibres finely eut from the centre to
the outside edge of the leaves, which are next .'-'”t'
downwnard with a quarter gouge, a gentle tap with
the mallet being sufticient to get the required
depth ; they are next finished ofl hy gently cutting
down 1o the quarier gouge mark a slant eut with
an ordinary chisel. Jig. 1 represents half of i
design, consisting of centre patern and leaves. To
wecure an exact copy of the work completed, the
workman turns his I{L’ﬂij.{lt paper over, Upon which
he will see a fne-simile of the design which he has
carved : this fuc-simile forms the pattern for the
completion of his work. The design in Fig. 21s u
very simple one for the young amaleur. There are
only two tools necessary in carving this; the centre
stemn and the outlines of the leaves are carved with
the parting tools, and the leaves hollowed slightl
with a gouge ; the sprays are easily notched in with
the pnrmrﬁ?r cutting in towards the stems about
} in. long by } in. deep; this class of work is known
as incise, and opens the way for the amateur to the
grander and more artistic ranised work. By care-
tully noting the work of professional carvers the
student will readily see how the work has been
done, especially as he becomes by practice more
and more familiar with the use of his tools; im-
provements and designs will readily make ti:en_i—
sclves apparent to the workman. Mr. Adamson’s
article in a late edition of WorKk furnishes some
excellent designs to work upon, and those readers
who have retained copies of those numbers may
Ensilﬂ enlarge the designs by means of a 'pEFlﬂ-
graph, whin% may be purchased from any artist's
colourman. The back numbers of Work which
contain carving designs can be had on application,
and to those who still have them they will prove
valuable as they gradually become good carvers.
More important even than skill to the amateur is
sharp tools—in fact, it is indispensable that the tools
should be kept sharp, for if dull carving is
monotonous, and robs the student of his object. For
learners I should recommend cypress w as bein
best suited for incise carving, for though soft an
easily worked, it retains all the qualities of the
harder woods, and cuts even, ma a4 very nice
appearance when carved and lished in the
white. I donot see why more cabinet-makers and
Joiners do not add wood carving to their trade,
when a very short time spent in practice would
enable them to do most of their own carving.”

Binding Press.—E. P, ( Warrington) writes :—
“Igive you an idea of my own for a binding press.
It answers first-rate, and is chea.fz. I send rough
sketch. A is top of work bench. If you have not a
bench, geta piece of 3in. plank. B, B, legs of bench :
C, C, two pieces of pine about 9 in. by 12 in. by 1! in.
thick, planed square on edges ; b, b, packing wﬂich
keeps the top board ¢ stitl; &, strong piece of hard
wood 3in. by 2 in., about 20 in. long ; F, ¥, two bolts

‘#in, thick, 12in, long ; bore two holes through bench

top to clear book 2 in. each end; bore Lard piece g
to correspond ; slip bolts from under side; put ¢ on
bench, then book marked G, then ¢ on top, then
Faeking& D, then slip k¥ on; press the book into
ts shape, and screw the very life out of it.” [By all
means send photograph of fnur carved arm-chair,
with a description of it, so that it can be given in
Shop L f of WORK readers. The

or the benefit
violin papers will probably be given with Vol IIL

Netting Machine.—A. G. (Dullin).—I do not

nets. Perhaps
WORK may know of such a nfzc#ﬁrqe?c::r?
@ price.—@G. E. B,

Maker of Electric Scarf Pin.—T. 8. E. (Mir-

Ido
not know the maker's nanio. They are impo
to this country by Messrs, J. IE. H:Erﬂe & Ll?u:tleiif

Spon's Receipts —Sre:L WORKER.—The boolk

125, Strand, London.—K.

ou inquire after is *“Spon's Worksho Receipts,”
ts,
our volumes, 5s. each published by gpnn & pl.?u.,
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Bookcase and Pilano.—A. E. S. (London, S.E.).
You know nothing about Fnhs_]ung._n!ul wish Eu
have your furniture restored to its original beauty
without running the risk of injuring it in any. way.
Undoubtedly it would be advisable to pay :uul_hru e
it done by a good man. From your remarks the
bookease " probably only requires cleaning E’."-r%
““touching up,” in" which case the cost of _ﬂDlI‘I:.'l
will not be so much as if it required entirely re-
Bﬂlishing. Your piano probably requires this.—

. D.

Re-lining 0Oil Paintings.—B. A. K. (Sunder-
land).—This work requires great delicacy and ex-
treme care. If you are not _accustomed to it, you
had better not attempt it. DBe content, if the pic-
tures are of small size, with mounting them on a
panel ; or, if larger, restretching them on an or-
dinary frame.—D D,

Decorating a Screen with Christmas Cards.

—E A. (Dublin) has a four-fold frame. He proposes
““to first cover the frame with stout brown paper,
and afterwards cover all with coarse canvas,” on
which he will place his Christmas cards. Covering
the frame with paper will be unnecessary, as it wil
be covered with canvas or calico. We should
advise straining not ‘‘coarse canvas,” but calico
over the frame, whether bleached or unbleached
is no matter provided that it will strain, or so
shrink as to become perfectly tight after being
tacked on damp. All ealico will not shrink, and it
is better to try a sample before using a quantity.
Copper tacks are held to be best, and the edges of
the calico should be glued down: for this purpose
Le Page's liquid glue is most handy. The calico
should then be well sized, and afterwards papered.
If the coldured or toned paper which is to serve as
a background is moderately thick, this will suffice ;
but if it is thin, a tolerably thick, but smooth, paper
should be pasted between it and the calico. T'he
colonr to be chosen must of course be a question
for individoal taste; but we presume that it will
not be garish or staring. Ordinary paste will suffice
for sticking his cards, particularly if the precau-
tion be taken slightly to damp the cards before
pasting, and after pasting to let them dry under
Eﬂssure. Folding im o damp cloth is one of the
best ways of damping ; but by using the liquid glue
instead, simply putting mere touches of it at inter-
vals just round the edges of the card and pressing
it down tightly. For this plan of sticking, any cards
which are not quite flat should be made so by
damping and pressing beforehand. The above-
named liguid &: ue is a most handy cement, and a
strong one, and may be bought everywhere., As to
the arrangement of the cards, much must depend
on the materinls. White designs do not assimilate
well with coloured ones, and the two should be
kept scparate. The best way is to play the cards
about on the space to be filled till they are brought
to compose in such a manner as is pleasing to the
eye; and then to make o rough sketch on which
cach card should be numhureﬁ. the backs of the
cards being numbered also. The multiplicity of
straight lines, which must needs occur in anv
arrangement of such things, may be varied by
introducing dried und pressed ferns, grasses, and
leaves, which are best fixed on the sereen with
gum. The entire decoration should, of course, be
eventuully protected by n couple of coats 'of hard
transparent varnish.—S, W.

Staining or Dyeing Wood.—Toro.—The onl
way of making stains penctrate deeply into woort
is by no means expeditions, and is not simple to
those unaccustomed to the work. For or inary
r‘ur:mnus the ordinary stains are quite sutlicient,

‘or the mahogany colour of wood to be waxed, why

not stain the wood first, and then wax-
usual way 7—1), 1), ‘en wax-polish in the

Magnetising Steel,- 1, H. (Pendlebury), —
arrangements for magnetising the ]lHl‘Hr:-HI{:E{! ]1}:![:::.::
of steel are all that could be « esired, The machine
is Hlmrt-ﬂlrr:uijml because the resistance of Lhe Lwo
coils of wire is low, and admits too mueh current
through them. Pul a resistance of iron wire In the
E:!runit, and thus keep buck part of the current,
Fap the magnets lightly with an iron rod whilst
the current is passing through the coils, Tho sleel
loses its magnetism nfter n few days, beennse of ono
ormore of the following rensons:—(1) I'he sleel is
of inferior quality. (2) The steel 8 not properly
tempered and hardened. (3) ''he magnels have
IIH.I'.'EII heated or subjected to blows. L) They have
tjit,::n thrown down carelessly, with like polos con-
hl?tlmlﬂ. or without iron keepers. Steel o the very

:..a[ti qunlltfv must be employed, and made as hal
ﬁk rnl n?t water can make it; but care must b
mnurn tI:; lieating, 8o as not to burn thoe steel, T'hoe

gnets must not be heated or hammered, and

they should be fixed by by "oy :
gun-metal EUFIIDI‘IH.LUL::'E_I}EEHH ECrews to brass or

Electric Ligh ng by Wind Po
i : wer.—STubpeNT.
mﬂ ‘r?ti fﬂﬂ.udy had a windmill and 0 llj'll[ﬁ:tll
for cleotric ihting, | weigq"iLise boll michine
about it. But ] mm;mt mlvh; b IPmli1 VR e
mill for such a purpose Wi IE"lw“ I-ﬂ.llliltl ey
suitable for :Irh'lmf;n.tl_;,'nuu'ng:;,lpuwm ek un
; ‘ dectric machine
o it hoder it et
‘ery eabout eleet rice
H'ﬁ‘ Elhﬁrl?'il'nm ndvise you to read the urlllrlullt]'::ﬂ:llh
Frngl {Hm..agc;:g: L‘L Htal;t:uwﬂnpplﬂnrim..- in Wonik,
AT the best me
Elﬁtipte:l to your purpose, and the cost n'l‘.!'i!l:gﬂu“:hh:
ng.  You will require six i hts of ten candle-

ower | : '
u:ua-p%u*.s Jr{[—lﬂilil." JE"]'!. these will absorb nearly halt

Where to get n Book on Colls.—\V., R. (Chicster-
Jield).—** Intensity Coils : How Made and Used,” by
Ilyer, is published by Perken Son & Rayment, 99,
Hatton Garden, London, and is sold by all book-
sellers at 1s.—G. E. 13,

White Spar Stone.—Srar.—If you write to Mr,
S. Barlow, 1, St. Luke's Street, Derby, 1 think you
will get all the information you want.—I. ).

Body and Glaze for Raised Letters, etc.
—G. A. K. (Stoncycrort).—It is dillicult to answer
G. A. IK.'s inquiry on the above subject, as I do
not know what convenience he has for earrying
out this class of work, nor what appliances he may
have at his command for preparing his clay and
glaze, but as he asks for the simplest and best way
of making same (I presnme he is perfectly satisfied
with the resnlt of his moulds, thourh I should
hardly think he has adopted the best meuans of
getting them exact or of the best finish), I would
advise him to make a fresh start, and procecd
according to the following instructions. 1'o com-
mence, I should either model the letters I required
or get them modelled (which would not be a diffi-
cult matter) with the same kind of clay that he
intends to use; these will require to be made just
about one-eighth larger than he requires the letters
when fired. \When he has procured these, the next
thing to be done is to take a cast from each in plaster
of Paris, and let them stand for about one hour
to allow the plaster to properly set; then remove
the clay from each, and he will have what we
may call his block moulds. Now make a size, com-
posed of soft soap, 1 1b., to about one quart of boiling
water, and when this is cold the block moulds
will require to be sized over three or four times
with the above size, uEnliud with a soft brush
or sponge, and washed between each sizing with
a clean wet sponge ; re-size, and take another cast
of each: these are termed the cases, from which
a number of moulds for working from may be
produced, cither at once or at various times, Of
course, the cases require to be washed and re-sized
before running each mould. When the moulds
are made they must be thoroughly dried, which
requires to be done very carefully, not allowing

them to get too hot, or they will be spoiled. Another

thing to be observed in making the moulds is to
mix the plaster well, or until it is free from an
particles in a dry or rough state. Huving prepare
the moulds, we will pass on to the making of the
clay, for which we shall require, if for regular
earthenware, or, as it is sometimes called upuﬁua
or stone china: Dry blue ball clay, ?15 1b .3 dry
Cornish china clay, 15 1bs. ; dry ground flint, 15 1bs. :
dry Cornwall stone, 10 1bs. When the above is
weighed, break it in small pieces, put it in a suit-
able vessel, and cover it with clean cold water; let
it stand for about twelve hours, or until the clays
ete.,, are perfectly saturated, then mix them well
together, and pass the whole through a fine sieve,
or lawn, such as is used for the purpose, and
may be procured from different makers in the
ottery district if he ennnot get them in Liverpool.
Inving passed the slip or clay in its liquid form
through your lawn, which takes out any particles
of grit, ete., evaporate the water until the mass
18 about the consistencey of dough, when it requires
to be well beaten or worked up to make it all of
the same consistency, as in evaporating the water
some parts will be rather dryer than others. Now
the process of making may be commenced by press-
ing the clay into the moulds and allowing it to
partinlly dry, when it will deliver from the moulds
without any trouble. Afterwards, when sutticiently
dry to allow of handling, trim round the cdges
and clear off all roughness. Now allow them to
thoroughly dry, which must not be donoe too
quickly, when they will be ready for thoe flrst Hring ;
und during this process they must bo protected
from the flume, otherwise they will bo discolonred,
and thervefore spolled,  After this burning they
require to huve all dust brushed off them with o
dry brash, when tlu-[\' ure ready for glazing, which
muy be done by dipping the parts you require
to be glazed in one of the following mixtures i—

No. I Glaze or Enamel, | No. 2 Glaze or Knanel.

White Lead .. 121bs, | Ground Folspar . 0} 1bs,
Felspar .. 12 1hs, P Cornwall Stone

lint :s 4 1. .. 0 lbs,

" lint .. 2 lbs,

Whitinge .. .. 4 lba,

Plaster ., R

No. 1 glaze s rather soft and onsy of fsion, though
not so good in colour as No, 2, which requires
much stronger heat 3 cither of the above glazes
may be prepared for use in the samoe manner os
the elay, only they require to be kKept in the Hguid
atado nlter sifting through the lnwn, When it is
remwdy for use, the glnze will require to bo used
about 27 or 28028, to Lthe pint fop dipplog in. After-
wards they I‘L'lll'llil‘u lo be re-flred to complete the
glazing, The heat required for this purpose can
only be determined by experlence, and must Lo
continued until the glaze is sulliciently fused, when
allow your kiln to cool slowly and thoroughly before
removing the goods,—J, 1. 1.

Boolkease. CaimrNaorM.—I do not know what
Kind of bookease you requive, but descriptions of
several which L think might answer your require.
ments havoe been given In Wonik, Buy the Index to
Vol L and look the subject up. It there is nothing
sultable, say what points you want informution
on and I will endeavour to nesist you., From the
things you have made with tho nid of Wonk, I
am inelined to think you will have no ditlleulty in
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making such alteratin
L 10Mnsag v ;
o, ke PO et e
hin. ok YOUr contrivanee 2 Weans o
ggtl:llglél Ii[t!ﬂiltl‘.l ?:I 1.],:‘" & Bucecess, lll: Tll:ize l-r"rlf.l;lln't T":‘Eiﬁ'-'-
, y r N = Pl
]Eiuul.'»l;nl::n.l;Ira.-—.JrTI.'lal:jlr nt{‘“ﬂ“ﬂf: g "‘""""E-:Piul?m
make this of oak ap, (Covan).~Yon i
If you prefer to do BO. ‘
}ninu ﬁ'ﬂr all practieal p
nember it is more ey
to work. When g ghmﬂﬁ?ﬁl}d"“ﬁ‘.iﬂ
IL seems almost o pity to T
If you do not consider pinehiq
and you intend to stain the job bla
usually called, chonise it | shonld rf.
to use uzhur:.ul;i»| mahogany (haywo me'i"‘-'”‘l Jog
a

contrary, you have not Aecided Ih?lf:.r‘lh!? '

be black, and f " reas Job she)
you will find it ?guﬂ"ﬂ tter 1t qrorer to sy k.
.. W K better if darkened « |
staining or by fumigation. I must howave: ot
out to you that the construction 51[ the '-[r'EHw*
as described is of a very simple ang pl.i;][::'i".z"'
character, much more so than if i followed 1
ordinary traditions of cabinet inakKing, It 11; 'Edf"‘"
designed for those who might have the oo
make a really efficient picce of furniture iithone
having sufficient skill to follow the reCOzz el
methods of construction, 1 guther from Ium“ﬁ?ﬂ
ll1ul; you have not read the articles op * _g._m;-f;'.
Furniture” which appeared in Vol, [, [ I am
correct in this surmise, let me advize roq 1a ,-If}
§0, 48 from them you will lcarn more of *he jrien.
tions of the writer in describing the bogkey
about which you inquire.—D), A. ;

Hrpﬂ-‘iﬂ_‘jj hul .
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Unsound Silver.—O0LD BRUIN.—Re the
of silver cracking and blistering when rt:nlletilmmIl
course the rolling is only the means that makes the
blisters visible. Rolling miﬁht. if unskilfully done,
produce the cracks; but the real cause is to be
sought more in the direction of impurities, such as
zine, tin, lead, iron, ete., or may be dirt, that has
got mixed up with the silver in melting, Sevae
hammering and rnHir:S;, without annealing, would
produce cracks, as would crossing in the mills, For
the blisters quite another set of causes muy have

. been ab work, and before giving the means taken to
minimise them I should like to ask this su

if he has ever noticed that coins very often b
and I remember a few years ago oneof the teachers
of silversmith's work for the City and Guﬂ‘ﬂkg

I.ondon Institute asked me the same thing as
have done; éven now one of the best refiners oces
sionally sends me in silver which blisters on being
nnnealed, so ci‘ne.\ is perforce compelled to belisye
that they cannot be got rid of absolutely. Solo
minimise them is evidently the only course. ° he
whole process turns on the purity of meal
used, on their being thoroughly mixed; and §
their beinF poured clear and bright intaa propeti
prepared ingot mould. Sterling silver should come
out all right when melted with borax alnqehhu_u
little powdered charcoal put on top when it isin
a fluid state, and before the final hen.tinF. improves
it : and, in addition to that, a litille sal-am
(either as powder with the .uha.rcml_h Or as &
with which to stir it) will give nice, bright, of
working silver. I am told that suh—cnrbnnathuﬁ .1
potash is as good. The ingot mould, into which
we will puurhnur ﬁ"et“’" ﬂrlmat be per!icn _
and slightly, but thoroughly, & " wa
be lmt.gl had written at first ** warm, hutﬂltht
got good results from skillets that I could I:lﬁ A
my hand on; so make it hot, but not tnuliml:.
will rindi r{he 'Is‘%]lver spit j‘;l:hﬁﬂ ;Lﬁh nﬂ
were cold. e grease -
The position is something too: it should slant some-

what, so that the continuous stream of jou
down and fill the skillet t into
E:;:-lner, which it will do if let drop to

bottom, for then it gets chilled; W:I:uq

steadily. Of course everyth
?mcrf:x.itc.) must be kept out of the skillet—
done by holding the er, or even a

tion
.ross the mouth of the pot in such & posi
:ll';u silver may be able to run uuimpudldr Ch

flonting matters are held back. P{:‘I? assayer o the

oberts, who is either chemist
i{[int. has stated that plumbago (Ta I;?ﬁf:ﬂ &
better for preparing skillets than “uln 2 |
of any kind. Itrust, with thul.'n{ﬂ%h gh
that vou will obtain sound worka :
is. I hope, evident that it l'he o
obtain it. As you may not pmunu or twd
luxes used to gut silver rig tough and
sul-ammoniac for obtaining g
to destroy lead or tin, use mrlliﬂ:a 2
iron, saltpetre Drfﬂaal:lﬂgligr
; opper A 5.
ot the best, 1 find. 1 do not know o he sPP G5
tion of a current of air \\'ié‘ i ;
in the way you state.—H. 'Au.rrl:lm v |
nlar Camera. — " HOTOS.
HIEI'IIE!L-— n article %1:.1 this subject PP“"'i
in WoRk, No. 13, page 1

Bioycle Lamps not Burn.
One of the mll-l'-llfII Wt.ha wick is too “m'ﬂuﬁ‘t

while ‘in motion 18 that a
o e e i!htﬁnﬂlilﬂkri! lowe? > large, and

LOCH ﬂlltl. ick ma
ght. Or the W gmwn
being b

- W
[

er
{

when al
thus prevent the oll from
A hurl?lmr in this condition 1!;5&'“
ary, but when moved or %ﬁnﬁun
Again, the air and }"Bﬂm 1o
large or too small. Too »
air, causing a draught;
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to keep up combustion. Bad oil or a dirty reservoir
will cause it. Some of the best makes have the
fuiling of yours. Why not buy a new one of a
different pattern? You say yours is a round one.
‘I'his must be a very old make, I have a small
lJamp in use now which cost me about 1s. 7d. net,
and I could not wish for a better one.—F. C. P.

Change of Trade.—W. W. (Caverton).—I have
received yours of the 6th inst. Itis impossible for me
to remember the names and addresses of all persons
who write to me, and the subjects on which they
write ; but I am under the impression that I re-
ceived a letter similar to yours a short time ago,
and that I wrote a brief answer to appear in
* Shop,” and directed the stamped envelope to be
returned, with an intimation that replies cannot be
sent by post.  Your father, with whom you say you
person to advise
you in choosing your path in life. He knows your
capabilities, and I do not. I may, however, say
that, in my opinion, you had better stick to the
trade you have learnt, especially as you have to
live by your labour. You ure a carpenter now, but
you want to be a machinist or engineer. Better
remain a carpenter than try to turn your hand to
tiling and fitting in an engineer’s shop. If you are,
2as you say, ** just too light” for carpentry, 1 do not
think you would be heavy enough for filing and
fitting. If you are not content with what I say, you
had better visit Gl w, where you say you have
friends, and judge for yourself. Aguain, after in-
timating your inclination to try Glasgow, you con-
tinue :—** Now, dear sir, you must mention what
wages | would receive, as I would have to know
that I counld keep myself before setting out, and if
you approve of the plan. 1 am twenty years of age
now ; if you want any more information ¥ou must
Jet me know.” To go backwards: firstly, you have
riven me sufficient information to warrant me in
saying that you are, or ought to be, old enough to
determine for yourself the course that it is best for
you to pursue, and I do not wish for any more.
=econdly, as far as I dare take upon me to judge, I
do not approve of the plan, for reasons given above.
Thirdly, it is utterlg hﬂi'nnd me to say what wage
]v‘ﬂu would receive, but I should think not much. I

now that many Scotchmen—to their honour, be it
said—live at times on the merest pitlance, and nur-
ture bodyand mind at the same time on a Lcw pence
per diem ; but whether or not you are a Scotchman
of the same calibre you will best know. Doubtless
you will be still disappointed with this reply, but you
would be more disappointed if I said * Go to Glas-
gow and prosper,” and you found eventually that
the result was not a fitting sequel to the advice. 1
cannot take upon myself the responsibility of ad-
vising in your case. Like my fe¢llow men, I am
liable to make mistakes, but 1 take care neverto
make a mistake if I can avoid it. An astrologer
who could cast your horoscope, a chiromancer who
could read your hand, or a prophct who could see
into futurity, would be the best man for you to
apply to. I am only an editor, which some people
seem to think is just one remove from a fool, and I
am sufficiently conscious of iny own incapacilty Lo
feel sure that it is neither desirable nor warrant-
able for me to say any more than I have said. And
I have said as much as I have in your case hoping
that it may act as a sedative and deterrent to other
inguiring spirits who would seek advice on such
polnts as you have submitted to my judgment.—ED.

Taking Out a Patent.—J. B. (Dundece).—I am
not aware of any rule debarring a Government
servant from patenting an invention to be used in
the Government service, but the case is one in which
Lhe emﬁatuud would do well to tuke the opinion of
one of his superiors in his department.—C. C, C.

Imitation of Woods.—P. 8. (Kenmare).—Read
carefully the pugem on *“The Art of Graining " now
appearing in WoRrrk, if you wish to imitate by
pamnting ; but if by staining, use Stephens’ stains
which you can buy, or ought to be able to buy, o
any oil and colourman. =

Clock Bto?plng.ﬂLmlTn:n.—Yuu do not say
whether the clock 1s a weight or spring, ancient or
modern, English, French, German, Swiss, or Vienna,
#0 I can only go on;guess-work, which is never very
satisfactory. If a spring clock the springs may,
haps, be bound in the barrels, or the oil on them
e got thick, or the pivots may be dry; if a weight
«lock, the same applies, or the lines. may be off the
barrel and round the arbor, or the clock may be in
need of cleaning and repairing, or a little oil to all
the pivols, etc.,, may be all that is required; evi-
dently in winding it takes off the power, by setting
the train of wheels backwards, and then it has not
the power to start afresh. Try a little oil first; the
very best salad oil will do if you cannot got the
proper clock oil ; if it still stops, write again, giving
more particulars ; also say if you use a fan or crank
winder.—A. B8, C.

Voixophone.—A SuBsCRIBER.—The instrument
about which youn inquire (and which had entirely
eseaped my memory when replying to your former
Jetter) was brought out by Messrs, Heare & Son a
lew years ago, and patented by them. Being thus
protected by law, it 8 obvious that you run some
risk if you make one even for your own use; but,
lcaving aside the law question, I may say that it is
by no means a satisfactory instrument either to
muke or play. Your sketch is fairly correct, except
that the compass j8 three and a guarter octaves.
If you still wish to know more of it, I should advise
you to .ﬂ'],l at the Patent Office for a specification
—price 8d., I think.—1It, F.

Glass Embossing, ete.—MIEux QUE Ca is re-
ferred to the reply to W. C. in No. 79, Vol. 11, page
4306, but nothing less than long articles would suthice
to answer all his queries satisfactorily. As to
getting a battery for electro-gilding, an electro
mechanician in any large town can supply it; orif
our correspondent is moderately ingenious, he can
contrive one for himself.—S. W.

Patentee's Agent.—J. H. (Glasgow).—A dirce-
tory will give the required information.—C. C. U.

Hardening and Tempering Screw Taps,
ete.—A. B. (Birmingham).—The question is, can
these be hardened and tempered at one operation,
and how? Cheap taps are, as a rule, not let down;
they are made of inferior steel, and do not become
very hard in the first instance ; a large box of such
screwing tackle having been tested, every tap and
die proved soft enough to file. Good steel can be
hardened and tempered at one operation by plung-
ing the tool at red heat into a vessel of water
having about three inches of oil floating on the top;
the shank may require tempering if it, too, has been
made hard; but that need not be the case. The
great Euint. seems to be to get a good heat to the
right degree for the steel, and equal all over the

art to be made hard. Where several tools are to

hardened it is a good plan to heat them in melted
lead, because that ensures the same heat all over; if,
however, any of the lead adheres between the teeth
of the tool, that spot so covered will prove soft.
Watchmakers, engravers, ete., are very fond of
hardening and tempering their small tools at one
operation by plunging them when red hot into
sealing wax repeatedly till cold. The reason seems
to be that the sealing wax and oil cause the heat
to be abstracted more slowly than if water were
used, and, therefore, make the tool rather less
hard and less brittle, so that it does not reguire the
usual “letting down.”"—F. A, M.

Gilding Copper.—F. B. (Llandaf). — Copper
can be easily gilded hy the electro-gilding pro-
cess. The most easily made solution for the
purpose is prepared by dissolving two or three
drachms of potassium cyanide in a pint of hot rain-
water, and dissolving enough gold in this to form
the gilding solution. Muake up a battery of two
cells Daniell, Smee, or Bunsen, connect a strip of
pure gold to a wire leading from carbon or copper
of the battery, and hang the strip in the hot
potassium cyanide solution. Connect another strip
of gold to a wire leading from the zine of the
battery, and hang this also in the solution contained
in a stoneware vessel. A current will pass from
one strip of gold to the other, and dissolve some of
the gold. Atthe end of an hour's timme, remove the
gtrip of gold from the wire leading to the zine, and
replace it with the piece of copper you wish Lo gild.
T'he electric current will then dissolve gold ‘from
the strip of gold on one side of the solution, and
deposit it on the copper on the other side of the
solution, Keep the gilding bath hot during the
process.—G. K. B.

Electric Bells and Galvanic Battery. -ELEC-
TRIC. — Electric bells are worked with electric
current obtained from galvanic balteries. The
little machine you have heard about as being good
for neuralgia is not a galvanic battery, butl a smull
m ecto-eclectric machine—one of the oldest forms
ufﬁ: magneto-dynamo, These little machines gene-
rate an electric current at a high pressure, and this,
when sent through a person, gives a scries of
shocks which are said to be good for the nerves., I
do not believe a word of what is said about their
merits for this purpose. ‘They are only toys.
Similar results are obtained from machines named
shocking coils, worked with current from galvanic
batteries. 1 impa to tell reanders of Wonrk how
these are made at some future time. You will
learn how electric bells are made if you read my
papers on * Burglar Alarums,” published in Nos.
12, 18, 20, and 27, Vol. L. of Wonrk. A good book for
your purpose is ** Klectric Bells, und all aboul them,”

rice 3s., as this also tells you about galvanie
Eal.teries. You can get this through any bookscller,
or I can get it sent to you by post if you expericnce
any diffieulty in obtaining it c¢lsewhere.—G. E. B

Xylophone.—A. B. L. (arasiey).—For the con-
struction of this instrument see Wonrk, Vol 1,

nge 609, otherwise No. 42. The number can be
1ad of any bookscller or newsvendor tor 1d., or post
free of the publishers for 14d.

Wiring Dulcimer.—G. E. (York).—I am rcally
surprised that you should have experienced tmi-
difticulty in Elrinp;\ing our duleimer. 1f youn will
refer to page 615, No. 41, Vol. L. of WoRrk, you will
find there a diagram of the dulcimer, and on this
diagram, those letters which appear on the right
indicate the notes which are to be strung with
brass, and those in the eentre the notes thal are to
be strung with steel wire, the latter being divided
nearly halfway by the bridges, whilst the former
have the bridges only a short distance [rom one
end. The only other way I can think ol to make
it plainer to you is to tell you to number all the
hnl‘fm in the outside row in the wrest-pin block,
commencing at the bottom with No, 1, and con-
tinuing to the top, which, of course, would be
No. 20; and then string the odd numbers with
brass, and the even ones with stecl wire. Irom
your letter, you appear to huve had a good deal
of advice on the subjeect, inost of it evidently from
those who did not know much aboul it (hence,
grnbablr. their anxiety to give it), DBut if you

nd any further dificulty, do mot be afraid ol
writing ; we like to smooth away difficulties, and
that particular one raised by one of your friends,

W
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pertaining to the seale, you will find vanish almost
as soon as you commence pructising. So far
its being really diflicult, I can assure you that it
is one of the easiest to learn. On this subject, see
also reply to I2. J., page 436, No. 79.—LR. ¥,
Leakage of Water Barrows. —KALULU, —
I cunmot see how your barrows should leak if you
haveused red lead at the joints ; our way of m
barrows watertight is to paint all the joints wi
red lead ground in boiled oil only, no turps or
driers being added when dry next d:‘l-.iy. We mix
some of the very best and purest red lead with boiled
oil into a stiff paste, and cement all the joints,
laying it on with a putty knife, just the same as
n bricklayer would in setting a brick. Then
the pieces together and screw down. White
lend and red lead mixed with a drop of boiled oil
make a ver (gunrl cement, which sets as hard as
n stone, if left u few days before being painted
over, for if painted too soon it keeps the putty
soft. In making a barrow watertight you
require the cement between the joints, and not
at the outside. In the corners of the barrow, both
inside and out, we nail three-cornered pieces of
wood, well embedded in this cement. When
thoroughly dry, clean off with a knife, and paint
the barrow, the first coat htwin[i more boiled oil
in than the after coats. If you have to take the
sides out of your barrow, have the joints thoroughly
dry before using the red lead cement, or it will not
adhere to the boards if wet with damp.—W. P.

Cleaning Coral.—W. A. P. (Hackney).—You
give no details as to whether the large piece of
coral is in the rough, or it it has been cut and
polished. Washing it in warm water with soap
and a brush (no soda) should clean all kinds; but
as the chances are that some little polishing is re-
quired as well, if that be so, use finest gutt!-
powder; that being, perhaps, inconvenient to obtain
then try either powdered rotten-stone, fine whiting,
or jewellers' rouge, any of which will improve a
wlished surface when used with water and applied
y means of leather butls, linen rags, ete. ete., or,
in fact, anything that will enable the polishing
material to be brought with considerable friction
into contact with the work., It can be washed
ufﬂ-r\\'u{da, toremove the powder from the crevices.
—11. 5. G.

Imitation Stones.—McA. ( Barrow-in-Furness).
—\Write to It. Pringle & Co., 40 and 41, Clerkenw
Itoad, or Brown & Langley, 124, St. John Street,
Clerkenwell, or to W. A. Couch, 45, Great Sutton
Street, Clerkenwell., One or the other can supply
the desired colour and guality of imitation stones.
The last mentioned 1 know turns out ?Erf
and well-tinished plasters. The other two 1 know
only from good reports. Give all particulars as to
size, cut, colour, etc., or better send them a
specimen if you can, even if it be a realstone. This

is particularly necessary with regard to cairngorms, -

for they vary so much in colour. I am sure the
stones in Scotch work used to be genuine, so I trust
no reply of mine will lll'l{l to introduce imitations
in a class of goods which has up to now been one of
thﬁ vt_*l'}['sfuv.* thoroughly genuine styles that survive.
—II. 8. G. ’

. Cleaning Plaster Casts.—T. P. (Shooters Hill)
would have done well to have spoken more partica-
larly of the ** old easts,” which he wishes to clean.
le should have said whether they have or have
not been painted. If they have not been painted—
are mercly the natural plaster—and are only become
dusty, his plan will be to sprinkle new plaster (fine)
over them and work it about with a soft brush.
This will bring away with it dust and any slight
discolorations which are quite on the surface; but
it will not touch any stains which have sunk into
the substance of the plaster. Nothing, so far as 1
am aware, will elean plaster so stained and
coloured. The only thinlg to be done is to paint, or
iild, or bronze it. 1 ‘1. P, wishes to clean old casts
that have been painted (i.e., to soften and remove
the paint which chokes up the modelling, before
repainting them), let him make a strong solution of
American potush, mix this with sawdust, and cover
the east with the mixture, In a few hours the
puint can be washed away with cold water and a
!jﬂllH“': r¢, a soft brush bLeing used for the hollows,—
2tl, AWl.

HHL—QuEsSTIONS SUBMITTED TO CORRESPONDENTS.

INuminating.—GiLT writes: —*1 have never
before talked in ‘Shop,” but shall be glad if any

reader ean help me by giving information on the.

following points :—During some of my spare time I
have attempted a little illumination in gold and
colour, and in gilding 1 have obtained good results
by using oil gold size on paper that had been

reviously prepared with thin gum on the parts to
)e ilt, to prevent the oil in size spreading ; when
tncky, i lay on the gold leaf, and then burnish with
a picee of cotton-wool by briskly rubbing; but I
should like to go a little further—I believe there is
n waoter gold size used by illaminators that may
be afterwards hurnished with some kind of bur-
nisher made on purpose, which gives to the gilt sur-
fuce great brilliancy. Can anyone tell me how to
make the size and burnisher, or where to get it,
and afterwards how to use iti"”

Paint for Tickets.—A. J. S. (Moseley) will be
thankful for the best opinion as to the most
able pnint to use in making tin window tickets—
i.e., puint that will dry with a smooth glossy sur-
face, and whether it is necessary tostove the tickets
to obtain this end.
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Gilding. - Jack writes . —* Wonld some reader
of Work be Kind enough to tell me how to use or
prild with leafl gold 2™

Hanging Paper.—Jack or ALL TRADES writes
—*1 wish to decorate one of my rooms with
Jupanese leather paper. \Would some reader of

WoRK be good enough to tell me how to hang this
class of paper, and give the names of one or two
tirms where to buy it?"

Waterproofing. — OLD TIIroNIAN writes :—
" Can any valuable helpers tell me if there is any
oil or indiarubber solution with which [ could coat
a cart sheet or cover, as it is called? The continual
wear has made it quite useless as a waterproof
covering, for which it is required.”

Banjo.—W. P. (B-urnfeﬁ} writes :—** I should be
greatly obliged if R, H. H. (Crewkerne) (see page
23, Vol. 11.) or F. H. Sﬁ‘trmthumj will give me in-
formation as to size for good banjo ; also price of
same for a good plain instrument ; and also what
is the difference between the ordinary banjo and
Brewster's grand orchestra size banjo? Which is
best—five or seven st and why!? Is the banjo
a difficult instrument to learn " '

Bird Cages, and Address Wanted.—Will
J. G. (Nottingham) (see page T34, Vol. I.) advertise
his address in the " Sale and Exchange,” WoORK,
for M. D. C., Liverpool, who wishes him to under-
take some bird-cage front making? »

Lathes.—B. S. (Edinburgh) writes :—*" Barnes'
foot lathe, No. 4, for which Churchill & Co. are
agents, costs £9. Does any reader know of a lathe
that is as good and cheaper?”

Fretwork Cabinet.-J. W. L.
obliged to any reader who will kindly tell him the
best way to finish a small fretwork cabinet in white
holly, and how to proceed as to polishing,

Chocolate.—"' I should be obliged if any reader
would give me a few hints on sugar boiling and
sweet-making, such as toff'y, brandy bhalls, cocoannut
candy, etc; the tools required, and how to fix
and work them; also the pans required, the best
form of furnace, and about the cost of the whole.
].:ﬁﬂms will oblige.”"—[This *‘sweet” question is
hardly within the scope of Work. However, it
15 submitted in the hope that some tool or boiler
maker will kindly enlighten CHOCOLATE concern-
ing the appliances which he will need in order to
sdminister adequately to the cravings for confec-
tionery exhibited by the juvenile portion of the
community, in which, of course, we all take
interest.)

Cabinet Fittings.—W. H. (Hinckley) writes :—
" Will any reader tell me where I can get handles
for drawers and fasteners, door to match, to suit
cabinet in fretwork issued with No. 1 of Work 2"

Luminous Paint.—INQuIsiITOR asks—" Where
can I obtain luminous paint in small quantities,
about the price, and is there a special way to apply

ii"

Sash - bar Dowelling. — W. H. (Hinckley)
writes —" Will any workman give me information
through ' Shop’ on sash-bar dowelling ?”

Camera Fittings.—J. C. (Glasgow) will be glad
of the experience of any readers as to the best place
to obtain brass ﬂllHuFI for a half-plate camera,
what they would be likely to cost, and also the
price for racks and pinion only.

Lithographic Stone Press.—R. T. (Glasgow)
writes :—* I am instructing myself in photo-litho-
graphy, and wish for a press to Pull a few proofs,
I want & press to print from a lithographic stone
about seven inches long by four and a half inches
wide. Will any reader o "If me with a descrip- ]
tion, or even a few hints, how to make one, ?f
possible in wood, If not, in ironi"”

Zinc Plates. SioNBoOARD asks for addresses of
makers of zinc plates, also for the strength to make
acid, so as to bite, say, | in. deep.

Blocking Powder,—JoinT writes : —* Could one
of our many helpers let me know through ‘S8hop"’
what powder Is used for bloeking Duteh metal on
fancy cards, hoxes, ete.7 1 have a powder for gold
leaf, but rit. will not take the Hutcﬁomnt-ul on card-
board. The metal rubs oif after blocking. Of
course I know about glair, but that won't do, 1
want something dry. Could you tell me also the
g?u{k‘::; Kross a workman gets in London for

cap B 8 In, mems. in gold leaf?”
IV.~QUESTIONS ANSWERED BY COMREEPONDENTS,
Glass Si —C, K. H. (Tottenham) writes in
reply to W, MoC's, tiunr:.r (see No. 84, p T
e can undertake the class of lilﬁ whﬁle: he re-

qaires,"—{Messrs. H. and R. sh rtise
our “Sale and Exchange ” l:mln:mtzllz‘?..l-l-li.-‘l::rlfl.’il R =

Graph.—F, A. J. (Can N.) writes in reply
to W W. (Chels L) 1t
alg) m::;“a”k,'v’nl IL) 3 r:ﬂ:u
in

tried every p et, I stron Im-
mend the Eﬁ?pu Heotograph, The uusg tion
be bought in one pound jars for 88, It must
not be put into metal trays. I make my own trays
of thin wood, and paint them with enamel paint.
One pound of composition will make a graph fools-,

cap size. The writl I '
T o ting sinks in, and disappears after

Patent.—F. A. J, (Canonbu
( Wandsworth) (see page 521, Vol,
go to the Free rnr{'], Chance Lane, where
every specification may bo seen Iy 1"

Artificial Water, -J, M. (Manehester) writes in

) writes to T, H.
IL):—"“Why not

{Huﬂ} will be |

“"We have, in our Queen's Park Musenm here
(Harpurhey, Manchester), several models of vessels
mounted on rough plate glass by cement (glue, I
should presume), and which possess a very natural
and power-like surface. As a matter of course the
modcels are stopped off at the water line—i.e., that
below the water line is not constructed.””

Coal Saver.—J. W. B, (36, Railway Walk, Birlk-
dale, near Southport) writes in reply to J. S. (Old-
fecem) (see page 535, Vol. IL), that he will be glad 10
answerany inquiries respecting ** Coal Saver” (Vol.
I1., page 471).

Painting Venetian Blinds.— 1. J. (IHunting-

don) writes in reply to ASPIRANT (see No. a4, page
a22) :—**1 have scen painters colour-

piece of guttering (half round, not \:3/
0.G.), and lay the slat as in diagram,

when it lies quite firm.”

ONE IN DISTRESS (see page 522, No. 84):—* I never
saw a plane iron that did not want sharpening, but
this may help ONE IN DISTRESS. A is a piece of

ing these very quickly. They get a
Plane Irons.—[. J. {.Hunﬂf;}gdﬂn] writes to
ash about 8 in. by 2} in., by 3 in. deep, cut to an

Plane Sharpener.

angle a little quicker than the bevel of the plane
iron is ground ; 8 the handle, about 2 in, long, # in.
round ; D, the screw to fix iron to block, is an old
back iron cut and let in flush. To use, screw the
plane iron on the block, and rub the whole length
of the oilstone. Sharpened thus, I find the edge
lasts longer.”

Plane Sharpening.—CHuirs writes:—*"1I think
ONE 1IN DiIsTRESS (see Vol. 11., page 522) should try
sharpening his }Jimm irons by hold-
ing them in his left hand with the
fore and middle fingers straight
down the centre, and the right
hand (open or closed) rest-
ing on them, as near the
cutting edge as possible.

I am sure the above
will be best for
a practical man ;
howerver, here is

a plan 1 have p
seen in use,
Aisablock
of hard
wood

Plane Iron.

2} In, thick, with a piece of hoop iron : B, same width
serewed to bottom ; € is the plane iron held by screw
D tapped in iron plate let in flush, or a wood screw
with a washer would do ; g is the handle which pro-
Jeets about 4 in. each side of block. The slope of block
ghould be abouat 5 in. less than the iron when fixed in
{;!um: which is shown by dotted line. This mode
e the advantage of always sharpening to the
saome angle, also of wenring the stone even., The
edge can be rounded by pressing harder with one
hand slternately.  All irons should have edires
which are arcs of cireles, although in the case of a
smoothing plane it would be one of immense rodius.”

V.—=DRrigr ACKNOWLEDGMENTS,

Quoeations have boon recelved from the following eorrespon.
ents, and answora only awnit Bpmee in Buor, upon whieh thero
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Londom, W), JOURNALIAT NOVIOR; BIDEBOARD: A, 'T. M,
Ldehjleld); Lanesa; W. . J. (Portemonth); T, H. (G lasgow) ;
meD ; O, H, (Liverpool); W, B, (Maidstone) ; H.W. (Peckham) ;
Gromw Co.: . HLIL ; C.T. O (London, H.H.;; ARGENT ; ERIrE-
RANEA ; T, B, (Northampton) 3 A. W F. (Cheltenham) ; Owx A-
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(Uovendry): J. F. (Cormwally; J. A, Q, (Sunderland) ; J. K. H.
(Sowthampton); EXPERIMEST ; AMATEUR: W. H. (Bolton):
Jo H. B, (Manchesteri; A, ¥. W, (Qlidham); D, D, (Aberdeen) :
L. 8, Ih}ﬂ'lrkcni'dg. NIy W B Pendleton) ; J. B (G lasgou):
F. A. (Portsmouth); MisT;: A. H. (Birmingham): 8. . (.
( Wuorkingtom) ; OevLT ; F. F. F.(Londom, E.C%); 'T. 8. & Co, ( Hersi-
monceduz); BONEMER; B, It (Newry): W. B, (Preston): J. 1. H.
Efi'm‘,mnh' W. H.; CoSsTANT HEADRR ; A, T. (Kastbowrne ;

DO l'ﬁrmnbridw): PBASJIOIET (Sussex) ; STATIONEL'S ABSIST-

peply to W. E. D, (Hull) (sce page 522, Vol 11.)i=

“WORK » EXHIBITI(N
NOTICE, '
IN connection with the “ Work "

held at the Polytechnic Institute

London, W, from Decembep
1801, inclusive,

the weekly or monthly j

Decem
Number will consist of 32 p:;:fl" PE0e N, This
will contain an P

the most remarkable Exhibi
IFrom One to Two s

Industry, and Invention

WORR, will appear in this E

_ 2 TEEN xhibiti R
impetus it is calculated to Rive to ;I::Lﬁj E!; s,
tion may be regarded as one of the most ? - i 33 o3
ever projected in this country, "Aportay L

The variety of the Exhibits {s | g
their character is interesting, mgﬂ tmf; 1 o3

manner in which they are deseribed in this Spa

Number will render it of value, not only to gl 4t

men, professional and amateur, but to eve

will be issued on

R 4
™y

b
| i
AR

Edueg. ©. <

G 3
L3

ona wl

progress of Téchnical Educatis

=0 o'clock every Wednesday m orning, and showld be obtainal

has at heart the
this country. i
“«* Subscribers desirons of nhﬁiping

Number should order at once the ** Work" R
TION NUMBER, i :

: T
Newsagents, | L

price 3d., from their Bookselle;

——m—

e

.ﬁi
lrunarie

18 published at La Dells Sunvage, Ludgate o

ﬂﬂ.f

where throughout the United Kingdom on Friday at the

TERMS OF SUBBCRIPTION,

3 monthe, free by post e Ik
i monthe, oo
8. fid,

12 mounths, " .- . .o \
Postal Orders or 'ost OMea Orders pavable at the Genersd
Lo

L1]

Post Onlice, London, to CASSELL and Coy PANY, Limited

TERMS FOR THRE INSERTION OF A DVERTISEMENTS IN mACH
WHEELY lssUE,

£ 8 £ .
One- Page = = & w & & a o0 =t
HalfPage = = « o & = 2o .
guarter I'ico - . - - 3

Eighth of o "'"nge -
One-Sixteenth of 0 Page -
1u Column, per inch

Emall prepaid Advertigsements, eneh as Situntions
and Exchange, Twenty Words or less, One Shilling, al
Penny per Word extra if over Twenty, ALL OTHER J U b
tirements 1in Sale and Exchange Column are charged Ung
Slilling per Line (averaging eight words), g

or a geries of inserilons,

arrangem

4 Lo
.- B~ .
:|ki‘|r . 1] .
W S
1i }

Frominent osifions
by Hpt!-ﬂlﬂi

".I.

ol -
nur {d !.:"
e

®e® Advertisements shou!d reach the OMeefo

days inadvance of the date of issue

SALE AND EXCHANGE.
Baitg‘anrat%;t Enrn;uallﬂl Adhesive Wate
roof Advertising Paper Letters and Fig

i[: all colours and sizes. Best and chea P
to agents. Sample sheets, gratis. ACIC

Street, W.C., London. g
Tao Tools, Tools,—The

trade for Englishand American ?&::lj 4 .'-:: )
Road, London, E. Sendstamp ﬁ"
Vietor Cycle Co., Grimsby, ell Mail Cart els. 15
Picture Moulds.—15 to 25 percent. positively s
Send for wholesale list now.—DENTS, lmporiers, -
worth. et A
Machinery and Toc . v,
BriTaNNIA Co., 100, Houndsdit

Gas and Steam Engines.-
Builders' Tools, Smr.:kz Dies, Forg
new, 6d., or list secon d.

. il 3
AL = i

:f!. e

chester. i, Toh e ol
Best Book on Chapters on Neta!
and Screw Cutting, 38 ; soiled Wﬂﬂ_, on A

llﬂhm t %'—'—.5-;;-\'1*17 5 :
hould apply for samples —WiLicox 'St
f;.-:_uﬁIucEFn’):;.rs Road, Lnﬂ;ﬂ.l'iﬁ;g S Ly
Sign-writing Made : e S0
!m'ril?:IE.I:I llluslrntgd innl.r!lf.‘l:{nn-i for .r.i"-’ Y=
and rapid process by which ela e e Diaght2
habets. 1E

Co., Colchester.
Paper Letters,

be done egual :'ﬂ dgl:ﬁnfcuin:ial wor
arking out eight differen outh
::.r.:;: ;:::LE.TF.FLJUULTHAHD, T'errace FTu:l,
Cheap Lots of Designs,—1co work (spec Lo
100 ditto (last season's), 100 Clﬂgﬁ; l:ﬂ . .
Mill size), 100 L‘nke-lt:lughsnn h i) 40 oo Decorators’
Shields and Monograms, nnh%lﬂ 5 free. it '
Stencils, Go large sheets, 2s. Ronﬁﬂm -.
free.— I, CouLrinarp, Terrace )
from Carte or

Six Cabinet Coples, from “ir0,

for a8, 6d.  Originals returned un .
in full if not I'."':'Ilil'ﬂh' satisfactory.—ETHELBERT

Alvaston, Derby.
Model En

Castingt.— [llustrated Cami
Bolts 1\5‘ list, lunipr"‘s'ﬂﬂl?'fﬁl

ANT ; LOCO.; FRANKLIN; WATER GAUGE; J KAN.
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MELHUISH’'S No. 735 PATENT .::: -= s - ‘
N | :
ComaiNed Garvine AND WoRK Bewct GABINET. - TOOLSL
piried with WARRANTED FOOLE prociily s e as we sunsly - MNCE :
Mate fromy B Word, Ssiosd S2\FSUE Wit ond e < MOSELEYaSON

BRONZE
MEDAL,
1684,

AWARDED

323K!GH HOLBORN LonboN.we.

PASCATALOGUE!

700 ILLUSTRATIONS
* Per PosT 6°
ORDERS or /ﬂ

of Man.

I'reatise on the Amﬂiuulinm of ]~ZEUclririt}' m Modern |t

GOLD |
MEDAL,

1C€E

: CARRIAGE PAID
SINDOINS fr”"r;u_-.' Trainer, _1tiila, wries j=—
e _FL'..'..: ne Lin'ment is the finest thinz in the world to

relieve the mussles and to umpart streng il shaains 12
wigE 115 Use (0 ai. athletes."”

[STERN'S -2

b L
\ | & A LET
\ T

by A T L T

WIEVER FAILS to give immediate Relief and finally to

in the Serv

CHEAP EDITION, KOW READY, Puce D4,

CASSELL & COMPANY, Limirend, Ludyate Hill, London,

Frrive 15 1id. and 25, I, per Laottle,

Evom all Ciremusls, or :'.r.:"_ ExXIrEE Frr Pl e, TR

2l
1 4 ¢ | — Cure i rases of Muscular and Chronic Rheumatism,
-8 P4 I .3 Gout. Stiffness of Joints, Sprains, Bruises, etc. Also
s A . "= me-t eiteacious in Bronchitis and Throat and Chest
IE 3i b, = Affectious.
s l 5 - Oven so3 TESTIMONIALS FROM Mepi-ar Mexw.
. s AT ' ' ans to H.H M. The Prince o Wales wnites i—
: ! 'H =y B T « erane iy patient so mulh rehef as Stermns Fumiline.™
— O - =3 Mocel Macke Jic "hiz".-:n et Adn I' e in rat '.:‘Ir-r:TIL- T:;;:
: s p P ees ™ Fptiins tBE CUife:]l M 10 3 =Wt GronshiEs
¢ . oy _: pe Medi zi Press sayvs i=* 5%ern s Pumiing s reialbde and
—
c

With nearly 850 Illustrations.
“ A book without which no physical library can be held to be complete,

.FND FOR OUR ILLUSTEATED LISTS, POST FREE

e c— - e — ——

G. & G. STERN, 62. GRAY S INN ROAD,
LONDON, W.C.

A work on the * Home Use of Pumiiine W suot {ree on
annlieaiuon

» Invaluable as a an- Huw ENAMEL.
| trengthening and In- | & RNt © FREEMERIES N FIVE MINCTES.
. . -i Pr - l-"_n; House .D.EFDI.?'“?“.'_..{._?: AL taded lurniture,.
vigorating Beverage. | st %" B e T el vaitasle fus Fioors Ty the
b K Mah ogany, Can Le used on any surface, ody i
Indispensahle for Enriching Gravies,
preparing Soups, Entrées, &c.
PU.I‘B, Palatable, m
instantly prepared.
WILL KEEP ANY LENGTH OF TIME.
SOLD ELEVERY WWHERLE,

{
i
lectr

R> MELHUISH & SONS,

wmil. m3. =7, Fetiey Laune. LONDON.

'l €hopp and Bronre are simp'e imnvaluahle, the effect
1t leaf pilding. For Haths i s made mn Whute,

| Cerulean Blue.

satey tem'* The uses ¢f Foo-Chow Enamel

THE LADY states :(—* ln every way the
" most sanusfactory.
THE BEAZAAR at=s =" Having tned

cther kinds of ename’, we feel quite justified
i saymye that 1t 1s quite e simplest and
I 4t deasant in use,

COLD, SILYER, BRONIE, AND ALL COLOURS.

gz~ Write for Pattern Card, which walt
be sedut =T FREE from the Manclacturers,

Fu-CHOW ENAMEL is sold every-
whery in Sixpetay and One Shillinge Tins : or
fram the Muanufacturers, three slanmips eXira

ADDHK § ~ —
ot 1 . . Donald Macpherson & Co,
ST - RNUT MILL, M ANCHESTER,

Drowsiness. ¢ old Chills, Flushings of Heat, Loss of Appetite, Short-
ness of Breath, Costiveness, Scurvy and Blotches on the Skin, Disturbed
Sleep, and all Nervous and Trembling Sensations, «c &c. The first
dose will give rvlef in twenty minutes, This is no fiction, ior they
have done it in countiess cases.  Every sutierer is earnestly invited to
FOR FEMALES THESE PILLS ARL
“A priceless boon, a treasure more than wealth; the banisher of pain, the key to health.
These are FACTS tectified continually by members of all classes of society, and one of the best guarantees to the nervous and debilitated 1s,
? L . . _ _ . »
BEECIIAM’S PILLS have the Largest Sale of any Patent Mcdicine
in the World.

‘N? F DI Are universally adioited to be worth a Guinea a Box for Bilious and
A- ONDER UL M CINE- Nervous Disorders, such as Wind and Pain in the Stomach, Sick
Headache, Giidiness, Fulness and Swelling after Meals, Dizziness and
S try one Box of these 1iils, and they will be acknowledged to be
"
Worth a Guinea a Box.
Prepared only by the Proprietor, T. BEEcHAM, St. Helens, Lancashire, in Boxes 1s. rld. and 2s, od. each. Sold by all Druggists and Patent Medicine
Dealers everywhere, WN.B.—full Directions aré given with each Doy,
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MELLIN’S FOOD

_ For INFANTS and INVALIDS.

o, Brixton 1l IJJI]*]HH, S.W,
“4th March, 1889,
Iﬂl"i. ]: BAFPEER wriles ® st} ]H‘;j to fUl'k'.'.‘ll‘Il IJlIUlU. of mny ]lll]l.'!

girl, brought up cutircly on your food.”

/?/&M

MELLIN’S I'OOD DBISCUITAS.
PALATALLE, DIGESTIVE, NOURISHING, SUSTAINING.

P'vice 2y, aand s, Gd, per Tin,

SHAKESPEARIAN WISDOM ON THE FEEDING AND REARING OF INFANTS.

—': .Pi ja-1l|1.|r|-|.1'|. il HI.IULI[I'JH"; frisin IL-h-1lf',[.|-".|.r" sl Il'lItfrlltl i besanful |'i‘i|'!1"f|. I'ljf”th"-'r *“h
M55 BARBEIL testunonbals, which age of e Ligehiest dntegest Lo all pisthiers, o b biaed, wille sainjiles, [ree |er posl,
ﬁHh 156 Months. ol ;:[;|-Jit..1liun Liy
S ] f \
Gr. IWIEIETILYL.XINI, Marlboro’ Works, PECKIHIAM, A5 L.
R—— — ——— e ———— e

=

& Piatd Wbl sty I ||l.l'j’,|l|..i'
ey Is Bvaaluzabde i 1o LIEUT.-COL. pitli BAMBER, 49, Harievy Souare, Maroate, says:—" 1 have now used r 1]
| | £ )ies Hﬁ.LT RLU&L fial WG Yrars I have e b [J|,..I siii e bty staling thiat I liawve Dotgrd ot Lthie paitast Jiifarning 1|!4I1|- " HTIHUMTIH
aprecalde 1 taste ! il walilieza, ali 1 o certan cure Jor bilieus headache and furied Viatigrube, Brisiin what Lhe hPPETITH, iH'I“I kuig tuar

e
Evel Lali>€ arllshug
: to the entire sytlem,

Ya. Dd., of all © hewitsts anl Loy ot T 1t MAMAGER, BALT REUAL WOURKH, LIVERFULL

BT aned  relieves INDI- BRIGHTENS and CLEARS
GEETION, FLATULENCE, DYS thee COMPLEXION, and s highly
FLESIA HILAIJAU:IE_ and all ceominended by the MEDICAL

L bire | vatiine lal Freibanitges,
FUKIFIES 11 l"‘jl'l?r 'j-mtlfjlj“:f Brroofes aoan, | arrects all !'.EIUII
NEW LIFE al VIGOUR  1'os . OF DIET, cating or drinking,
' v a most pleasant effervescing

III-I.'IJ-III'II.HI I TEE P
vab kel Lok il besUscilaling

o

SCIENTIFIC AND ELECTRICAL MATERIALS, Now Trane, Tart 1, pace 0o o
s thviry Apptiane fop the conteuetton o sisirie, oneent, v Figuier’s Popular Scientific Works

Nedentifle Apparatus,
With Several Thousand Tl ustrations,

Camecas, Lenses, Stands, Sensitised  Paper, Dry Plates, and all | 72 e o0 6 he World before the Deluge,”
" o W e e P | Jevnried by the dute 1. Lira1owe, Director of the Geological Sursey
L5 FOR TLLUSTRATED CATALOGUE, 4 STAMPS, ﬁ}*;'J-:”r’}‘”fﬁ"r::"r_;“_ tirt newly fodited and Kevised by Dr. ROBEST
ICICOE, TALBOY &8 CO., LLIMITEID., | Brows, LS., & .
LaTe DALE & Co., “ Admirable worlks of popularised solenoe,”Daily Telegraph
wh, IUDGATE HILL, LONDON, E.C, " AR Comeany, Lastiren, Ludgate 10 Londm,

PRETIWORK FOR AMATEURS OI' BOTH SEXES AND ALL AGES
R THE MOST PROFITABLE AND FASCINATING OF ALL HOME PASTIMES. EASILY LEARNT. = -

: 3 0. having IMasolved Pavtuwership, ae oltevingg ther Enorinows Bloek, including 260 “ﬂ{ﬂl F L aslod
J. Etaﬁﬁ-lgﬁluEﬂRaﬂclr:-u.un"n (t. of Sohd st | heeedly B RIETWOOD, Veners, & ; 1,000 Gross of FRETSAWS, I
‘ \‘ all lininense ijjuantiny wl '][H_Jl_‘ﬁr LKL "'|.I AT . B B AT e] v et L their Cuslisiiiers L urider at wnce. [ whis h wu'li-l'f-t I_..ﬂ“
\' 4,500 18. Books of Fretwork Patterns, «. i contaning Twelve Large Sheets, beautihully lithographed, none of wilc ‘
el \ ! h would retail
--".-J;jl

retall at less than ad,, and many at 3d. and 40 each | als

1,200 28, 6d. Books of Fretwork Patterns, containing Twenty 5l

Ltk W Backs. £375 in Value, will be GIVEN AWAY. hose ordering 108 worth

Amaleur customers ordering ss. worth of designs frein Catalogue will be presented with one of the above 1s Books .
Gaw Blades, and Designs, amouBling

will receive a as, 6d, Hook.
Vreadle Machined

. .l.
weets 1 an. ¥ 1zin,, of new designs, many of whi

An Allowance of 10 per Cent, /n f.mr..rfj will be made on all mwixed neders for Wood, simall Tuols,
Lo 10s., and 1B per Cent, on orders amounting 1o 20s, and upwards, Noure, - Thu vedu:tion doct not apply 10

N.B—A SPLENDID OPPORTUNITY FOR DEGINNERS. | ey
Complete Fretwork Oubjit, comprising vz-inch Sieel Frame, Fornty-eipht Saws, Awl, File, I;;r::—1;51}}{:;'?;“?;:":.::::

s, Handbook on Fretwork). An drchimedian Dreill, with brass handle and Pheee Bits, will be : i M. ditto, ditto, 3%
fur 35. 6d. Outfits on Card, 18, 6d, and as, gd,, post free. 611, and guality assorted planed Fretwood, 1s. ol ; post free, av. Od

post free, 4s. 3d. 1 . Poli
Wail Bracket. Néﬁ CATALOGUES of Machines, Designs, Waoud, Tools, etc., with oo HHlustrations and Tall llltll"HLlI":l:; I::”F;l;';u:’m”%

and 'i"arnnhmg, price 4d., post free. A Specimen Sixpeniny Frevwork Devicn SENT GRATIS with each Lala of
Frice 5d. fits, Jool Chests, ets., at (ﬂ-;ﬂ.f.fy Reduced Prices to chear. N.B.—All orders must be accutnpanied by remittance. ArrLy= OLE

M, NORF

J. H. SEKINNER & CO., " LAST DEREHA
Kindly mentlon thiy paper whem ordeving,

= E———— T T———— o g e —
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