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A CHEAP AND SIMPLE ELECTRICAL @
\|
I

INDUCTION MACHINE.
DY G. W. LUMMIS PATTERSON.

Fig. 2.—Cheap and Simple Electrical
Induction Machine ; side view.

TrHe  construction A
and action of this 1} *«' For References to Letters
K 1 sce foot of page.

machine is based on
the fact (discovered
in 1753 by John Can-
ton) that when an
electrified body is
brought near an in-
sulated conductor it P 4
causes an electrical  g( Ll
separation to take Ly

place on that con-
ductor. This action
is called electrical
induction. An ex-
perimenttoillustrate
this action can be
made by rubbing a .
elass or ebonite rod
with a silk or cotton
handkerchief, and
bringing 1t near to _
an insulated conduc- G
tor, such as a metal
pencil-case sus-
pended Dby a silk
thread. The ends of |
the conductor will {li
then be found to
attract such light
bodies as feathers,

1 ‘ ‘ x == === chafl, or bits of pa-

E D s - =522 per; and if small
— alls of elder-pith or

cork be hung to the
ends, they will be
repelled. It will be
found thatthemiddle
portion of the con-
ductor gives no sign
of electrification, and
that the electricity
| on the opposite ends
ave of different signs,
that nearest the ex-
cited glass rod being
negative, and that on
the opposite end
ositive. It will thus
e seen that a Easi-
tively charged body
induces negative
electricily on the
end of the conductor nearest to it, and
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. 8.—Plan of Machine v ~ positive electricity on the farthest end of Fig.4—Mahogany Bosses: full size—@, Continua-
n‘u seen from above. N the conductor. 1¥ the glass rod be taken tion of Fig. ¢ at a 0. Fig. 5. —Sector (fw
% away, all signs of electricity on the con- Kine).
ductor will cease, while the glass rod will
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yroducing a greater inductive effect than a
Iuaa high?y charged one), upon the distance
of the rod from the conductor, and upon
the substance through which the char
acts. For instance, if a sheet of glass be
introduced between the glass rod and the
conductor it will be found that a greater
amount of electricity is induced in the con-
ductor. All these phenomena must be
considered in the construction of an induc-
tive electrical machine. If the glass plates
of the machine be very thick, or if the glass
be of bad quality, or if they be placed at a
greater distance than } in. apart, the elec-
trical effect will be very much diminished,
if not altogether stopped. _

Deseription t}{Lt e Machine—This ma-
chine conasists of two circular plates of thin
window-glass, varnished with shellac varnish,
and mounted upon a fixed metallic spindle
in such a way t]lmt they can be rotated in
opposite directions at a small distance apart.
To each plate is attached sixteen sectors
of tinfoil or thin brass at regular distances
apart, and to the centres of each plate 1s
cemented a hollow mahogany or ebonite
boss, upon which is turned a small pulley.
These are driven round by larger pulleys
(fixed on to a spindle revolving in the lower
part of the framework) by means of cords,
one of which 1is crossed to get the necessary
difference of rotation. Two curved metal
rods, having small wire brushes soldered
on to the ends, are fitted on to the ends of
the fixed spiml[e. These brushes are capable
of revolving round the spindle, and are best
placed at about 45° from the , horizon-
tal diameter of the plates. These brushes
momentarily touch two sectors on the
same diameter of each plate as it revolves.
(lass insulating rods, to which collectin
combs and conductors are fitted, are fixe
into the base of the machine. The points
of these combs are directed towards and
along the horizontal diameter of the plates.
To the combs are fitted two brass or copper
rods, terminating in balls, whose distance
apart can be varied at will.

Action of the Machine—The action of
the machine may be briefly described as
follows :—The glass plates, revolving at a
high speed in opposite directions, are elec-
trified by friction with the air, or some
stmilar canse.  This gives an initial charge
to the sectors—some positively, and others
negatively,  If while the front plate is
revolving from left to right the sector on
the back plate, situated at about 45°
from the horizontal diameter, and on the
left of the plates, be charged positively,
opposite to this sector there will be a sector
on the front plate going from left to right.
As it passes under the wire brush the posi-
tively electrifiad sector opposite, and on the
back plate, causes an electrical separation
fo take place on it, attracting negative
electricity, and repelling positive electricity
through the brush and metallic rod to the
opposite sector on the same diameter. As
all the sectors on the top of the front plate
pass this brush they receive a negative
eleetric charge, and as they go over from
left to right they influence the sectors on
the back plate as they pass under the brush
at the back, and cause them to receive a
positivo uleut‘ric charge. The same action
will necessarily take place on the bottom
portions of the plates. As a result of these
actions, positive electricity is brought over
to the left side of both pfirl.tﬁs, while n
tive electricity is brought over to the right.
If the front rod and brushes are m-rolvlg S0

that they are placed on the samé diameter

s the brushes on the back, and the brushes

on the back are revolved so that they are
on the same diameter as the front brushes
were, the effects are reversed—that 1s, 1n-

of positive electricity being brought
over to the left, it is brought over to the
right, and negative electricity to the left.
Tﬁe combs collect the electricity from each
side of the plates, and conduct it to the
external circuit through the brass balls.
This machine is analogous to a shunt
dynamo, in that it excites itself best when
the external circuit is open, for if the combs
and conductors be removed the machine
still continues working, and begins to glow
all over with brush discharges.

Construction of Machine.—To construct
this machine. two mahogany bosses are
required of the shape and size shown in
drawing (¥, Fig. 4). They have 1% 1n. or { 1n.
holes tﬁmugh their centres, and must be
turned very true. Two circular plates of
thin window-glass—8 in. diameter—are
required. These should be of even thick-
ness throughout, for if one side of a plate is
thicker it will also be heavier, and when
revolved at a high speed the heavier side
will tend to fly off, causing vibration and
most probably braa.ka%a of the plate.
Before purchasing the plates it is best to
get a few samples of glass, and test each

y rubbing with silk and bringing near to
bits of paper or any light substance, and
selecting the glass which apcgears to be ex-
cited :ﬁa easiest, and which attracts the

per the atror:‘fest. These plates usually

ave holes bored through their centres, but
as glass boring is a difficult operation to
inexperienced persons, I would recommend
that they be mounted on the following
meth y following which no holes are
required :—On a sheet of paper or thin
cardboard describe a circle having the same
diameter as the plates. A smaller circle is
described from the same centre, having the
same diameter as the bosses. A glass plate
is put on to the paper so that the edges of
plate coincide with the outside circle, and
the face of one of the bosses being covered
with glue or similar cement, it is placed on
to the plate so that the edges coincide with
the outside of the smaller circle. It should
then be gently pressed, and the cement re-
moved with a wet sponge. The plate should
then be removed, and put aside until dry.
The same u};:ru.tmn is gone through with
the second plate. On to the centre of the
back of one of the plates (o) a cardboard
washer about inch thick should be
glued, to keep the plates the necessary dis-
tance apart. While the plates are drying
the base (p) and supports (8) should be
constructed. These are made of 1 In.
mahogany or pine. The dimensions of
the base are 12 in. by 6 in. The sup-
ports (B) are 2 in. at base, tapering to

1 in. at top by 10 in. in length. ey
are to be glued and screwed on to two
slips or pine—1 in. by

f mah
1 1n. %?f % illlll.—-—uﬁg are screwed on to

the base (p). The holes for the boss (F)
and pulley spindles should be quite parallel,
and are best.done by clamping the aupE)rta
to thar( ;.nd dr%lhnih them. The large

eys (E) are of mahogany or pine, 41
1n. diﬁneter and 2 in. in thickness. After
being roughly turned to size, they should
be a]u&d the correct distance apart on
to the spindle (0), which is § in. square
by 7 in. in length, of mahogany or other
hard and put between lathe centres
and turned to correct size. The spindle is
turned circular for 1 in. from one end
and 2 in. from the other end. To this
end a crank and handle is fitted, as shown
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(Figs 1, 2, and 3, P)- One
should be permanently fixed wit
and glued on to the base ; the other ¢
be loose, to allow of adjusting the plates. T
the glass plates have holes bored In centres.
a 1% 1n. or % 1n. spindle will have to b L
through the plates and suppo:
plates are mounted ,nﬁut}:g manner Trecom .
mend, two short spindles should be used.
One should be fitted into each support, and
should project alout one ineh on the outside
of support,and about two u':! es on the insides
of support, and they should be a tight i
On to the projecting ends of the spindles &
brush-holder (¢) of mahogany or ebonite
should be fitted. These ara to carry the
neutralising rods and brushes (1), which are ¢
of ¥ in. brass or copper wire, suidared into
short pieces of brass tube (u), so as to re- =
volve stifly. On to the ends of the rods
are soldered small brushes made of very
thin copper, or brass foil or wire. The
collecting-comb insulators (a) are of 1 in.
glass tube. On to one end of each tube a
brass, ebonite, or mahogany comb-holder
(v) is fitted, and the other end of the tubes
should be cemented into holes bored in the -
base. The combs (1) are of 4 in. brass
or copper wire, shaped as in drawing, with
common pins soldered on to the ends.
Holes are drilled in the comb-holdérs (L),
into which the combs fit tightly. The con-
ductors (), which are of % in. brass or
copper rod, should fit into holes drilled into
the top of comb-holders (L). They should
make electrical connection with the comb-
holder, and should terminate in brass balls
(N)—one about # in., the other about % in,,
diameter. The base, sup{\urts, and p 3}'5. '
being put together, the glass plates should
now be varnished with thin shellac varnish,
which is made by dissolving orange or
button shellac in methylated spirit. The
lates before being varnished must be
eated before a fire, which is best done b
holding the plate on a bit of thick wire, an
revolving it by gently striking it with the
finger, or, if the frame of the machine 1s not
olished, the plate may be mounted and.
griven round by means of the handle. The
plate must not be allowed to get very hot;
it should be just hot enough to allow the
back of the finger being placed against 1
It should then be removed from the fire, -
and if it has been heated on a bit of wireit
should be mounted in the frame. A large. =
camel-hair brush should then be dipped into
the thin shellac varnish and applied to the
plate, which .should be rapidly revolved IiK
means of the handle and pulleys. Bo Y U
plates should be varnished until they ﬁ#ﬁ
ear of a pale yellow colour. If the varnish
Eas a milky appearance while being applied
it shows that the plate is not hot enougt r?
and therefore it should be heated again. L&=
would advise that a few trials be made on & &
piece of glass until the necessary experience =
and skill are gained, it being a difficult matter ==
to varnish properly. After the plates are =
varnished the tinfoil sectors should be
fixed on to them at regular distances apark.
This is done by means of a template, Wi
can be made by taking the card used for
fixing the bosses on to the plates, and draw:
ing a circle § in. inside the outside circle, and
another about 1 in. from the second. 10
second circle is divided into sixteen parisy
and the sectors are drawn full size, as showik
(Fig. 1). The sectors are made by cutting &
cal{g into shapes shown full size in Fig. 5 A
strip of thin tinfoil, rather larger than Gi&
full-size sector, is folded up into sixteen T0IG5 =
and the shape being placed on to the tiniol,
the requireﬁumber of sectors are cut Ous
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\ e by cutting round the shape with
3-,:]?;;”5&5;1‘3. The plates are then put on
% ¢, the template, and the sectors are stuck
4 on with gum or other cement, as shown
¥ (Fig 1) The plates on drying should be
- 'WE;ﬁ]EJ to get rid of any gum which may

4 remain, and they can then be mounted on
¢ to ihe frame, which should be polisked or
4 varnished. The plates should be adjusted
4 until quite parallel by moving the loose
{ support about until the right position is
found, when the support should be fixed
into the base with brass screws. The plates
should revolve about %-in. apart. One ar
two Leyden jars should be connected to the
combs to gfat the best effect from the
machine. These are made of thin glass
jars, or larﬁa test tubes coated outside and
mside with thin tinfoil or brouze powder
cemented on to the glass with gum. The
metallic coating should reach to about
4 in. of the top of jars. A large cork,
or cover of mahogany soaked in melted
n wax, should be fitted on to the top

of the jar, and a % in. brass rod, terminat-
ine in a brass ball, should be passed through
until the end of the rod tuuc]nes- the bottom
of the jar. If one jar is used it must be

. insulated from the earth by means of a

- large glass plate ; if two jars are used they
~ peed not be inafllated, but both the outer

' coatings should be connected by a strip of

tinfoil, and the inside coatings connected to
the separate conductors. It is best to var-
nish the tops of the jars in the same manner
as the plates were varnished, to prevent any
loss of electricity. The framc should be
* either varnished or polished, and should be
free from sharp corners or points. In start-
ing the machine, it is best to keep the

- conductors apart until the machine excites
~ itself. The conductors can then bLe brought
together until the spark passes.
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PARAFFIN LAMPS.
BY THOMASO.

PATTERN FOR BASE oF STAND—HANDLE—SLIDING
PIECE—SET-8CREWS —MAKING STAND—RESER-
voIR—TuBe FOR BorroM SLIDING PIECE—
FINISHING OFF ENDS—FINISHING OF LaMP—
LACQUERING AND FINISHING DASE.

WE will start on the pattern for the base
of the stand. From Fig. 5 and the sec-
tion Fiz. 6 all dimensions can be got. The
measurements of Fig. 5 are- taken before
bevelling the edges, and the section 1s taken
at A B, Fig. 5. I made my pattern of. pine
cutting it out first as shown by the dotte
lines on the section, and then gluing and
nailing on the flanges of the shape, also
shown by the dotted lines. The two
could then be bevelled off at one operation.
The semicircular part of the flange I cut
out with a fret saw, and bevelled with a
sharp penknife. If you have a fret-sawing
machine with a tilting table, there 18 no
difficulty ; but do mot bevel the ~outside
until it 1s in position. The ring X in Figs.
5and 6 I cut out of a piece of # in. walnut,
such as is sold for |fretwork, and then
rounded it with a penknife and file very
gingerly. The centre-piece ¢ (Figs. 5 and 6)
was also bevelled with a knife, and glued on
after the hole underneath it had been made
and bevelled. Be sure and see that the
pattern stands flat and does not “ wobble,”
or you will have trouble with the casting.
Of course, I am going on the assumption
that you are in the same position as myself
—viz., latheless.

The next pattern will be for the handle,
shown full size at Fig. 7. 1 cut my pattern

out of a solid piece of beec 1

way, and one wﬁich I have B?'n:;u;;ntﬁgtﬂll;:
other patterns of a fragile nature, is by
gluing two pieces of fretwood (aa:y 3 in.
walnut) together, the grain of one piece
being at right angles to that of the other.
Trace the outline of the handle on the piece
of wood thus prepared, and saw it to s ape

with a fret saw, 1eces of soft
can then be glued on ea}:)h side 1:.::}E 'I:f]':;:nx'::;n';Ir ct},?:i

round part. at th
ﬁn’iﬂ? -] e bottom, and the whole
1he next pattern is for the sliding piece
Fig. 1, p. 480), shown full size in Figfap and .
t might be made of pine, with the grain
length. The radius of th
ength. e radius of the curved part is, of
course, half the diameter of the sha.gie, what-
ever that may be, plus the thickness of the
brass rim \supporting the shade (3 in.).
As illustrated, it isfora 73 in, shade. Better
have it a little larger than otherwise.

One more Ea.ttern 18 required (Fig. 10).
Thisissimply five pieces of wood “skewered,”
and secured with a touch of glue. Numbers
1 to 5 give the respective shapes of the

leces, and the numbers correspond.
ivided where indicited by the arrows,
you get the two set-screws, the lowersliding
piece T (Fig. 1, p. 480), a.n% two other pieces
for a nut and a washer.

Smooth all the patterns, and give them
two or three coats of varnish made with
methylated spirit and orange shellac crushed
up fine. This will take a ﬁay or two to dis-
solve, and must be stirred frequently. Go
over the patterns with fine aﬂ.ntzl-p&per after
varnishing.

The price charged me for a casting of the
Pattarn of the base (weighing 3 1bs.) was 73d.
The remainder of the castings (brass) cost
about 6d. It saves trouble, when the cast-
ings are small and various, to take a rough
sketch of each with you when you go to get
them. The founder can then see at once
what the pattern is like.

Having got the castings, you can start on
the stand. Take the % in. square brass
wire, which is for the upright, and cut it 17
in. long. It is best to get it a little longer
than you actually want, as the ends are
generally mangled in the cutting. Straighten
it carefully, using a mallet. A hammer can
be used if Eumetﬁ.ing is kept between it and
the brass to prevent indenting. File § .
of each end round, and cut a %} in. screw-
thread on them. A screw-plate will be
wanted for the set-screws, 3% in. bmnﬁ about
the size for them. Drill and tap the iron
base to fit the upright. Drill and tap the
square piece cast on the “skewer,” to form
the nut z (Fig. 6), and file up, bevel, drill,
and slightly countersink the octagonal piece
for the washer w (Fig. 6). Drill and tap the
handle to fit the other end of the upright,
and then file it up. It being screwed on the
upright will render this easier. If the end
DP the upright should project through the
handle, Ele it even. [File up the top sliding
piece, and drill and square the hole with a
square file, where indicated

by the dotted
lines in Fig. 8, to fit the upright easily, and
drill and tap the hole for the set-screw where
shown. If you have to get the screw-threads
cut for you have them done before finish-
ing up the metal, and let the man drill the
necessary holes for the screws. Now take
the '} in. by % in. flat wire, and bend it
with your fingers into a rin large enough
to take the mim of the shade easily, and
rivet (copper rivets) or SCrew the ends to
the sliding piece as shown. If you taper

g in the direction of its greatest |

575

riveting, sce that the ring touches all round
when laid on a flat surface, or the shade will
chatter with every movement in the room.
The reservoir is the next thing to be made.
T}vn pieces of the sheet brass shaped like
Fig. 11 are required. The diagram shows
the radii of the circles. The distance of
the centres of the circles one from another
must be got in this manner :—Temporarily
fit the stand together (a bed-key is just the
thing for tightening the nut under the base),
and put the shade in position.  Then
measure from the centre of the upright to
the centre of the opening in the top of the
shade. This is the hiﬁtance required. Itis
important that the chimney should come 1n
the centre of the shade, Lecause if it touches,
one or the other will most likely ecrack.
The piece for the bottom is to be § in.
smaller all round than the top. Lay the
bottom on the top, and mark round it with
a sharp point. This mark is for a guide in
soldering the sides on. The larger of the
two holes in the top must be large enough
for the screw collar of the burner to need a
little coaxing to get it in. Allow 1t to pro-
jﬁct through about +; in., and then solder it.
efore soldering, see that when the burner
is screwed in the milled head of the winder
comes to the side, so that it can be con-
veniently turned by the right hand. The
other hole in the top (which must come
exactly over that in the bottom) is to take
the tube holding the bottom shding piece.
The tube can be bought at the metal ware-
house or made out of the sheet brass, about
4 in. long. When in position it shounld pro-
ject through the bottom about } in., and
about 1 in. above the top. Solder the joint
(a lap one) very carefully, as you will not be
able to et at it if it should leak. The part
of the join which shows above the top of the
cistern should alone be filed even. Drilland
square the hole in the bottom sliding piece,
file it up roughly, slip it in the top of the
tube until it (the tube) is about 5 in. above
it, and then solder it, using a very hot iron
Keep the iron on the solder until the brassis
thoroughly hot, and the solder keeps melted
for a second or two after taking the iron
away, and you will get a strong join. The
join 1n the tube will most likely want re-
solderin after this. With a centre-punch
dint the tube in three or four places round
the sliding piece, in the same manner as
the brass ferrules are fastened on tool
handles. This will securely hold the sliding
piece in case the solder has not united the
arts properly. File the top of the tube
evel, and fit the set-screw on the side oppo-
site to the join in the tube. These set-
screws (Fig. 10) should be notched round
the edge with a file after the thread is cut—
that is, if they are not turned and milled.
You can now cut the holes in the top and
bottom of the cistern the right size for the
tube. In cutting holes in sheet metal 1
always use a fine fret saw, to prevent the
meta}{ buckling. The piece to form the sides
s 3 in. wide. The length you get by
measuring round the bottom ﬁmc@ of the
cistern with a strip of Paper, allowing 3 1.
or so extra. See that the edges are straigh
and square, then mark the middle ; bend 1t
to something near the shape, and putting 1
upon the under side of the top piece, with
the centre mark in the middle o what will .
be the front of the lamg, solder it to the line
you marked, leaving about 3 in. of each end
unsoldered for the present. Be careful that
the sides are at right angles to the top, as
they are rather apt to get a twist.
Most people tin brass before

the holes for the rivets slightly, you will
be able to file the endg- tl8 flush. Before

L
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hot iron and killed acid I never have any

difficulty mm making a strong job of any | cient.

brass-work of a reasonable size.

undone again.

The

A very little forece is suffi-

o lamp can now be finished off. Polish
Put the tube carrying the bottom sliding | up the reservoir first with emery-cloth or

iece 1n position, and then just slip the  fine sand-paper, and then with (say) Bath

ottom of the cistern in place, and tryit on | brick, being careful to rub in cne direction,
the stand. See that the upright ¢s upright— | and not with a circular scrubbing motion.

the T square will tell you—and that the | This is all the cistern wants, as the paraffin
shade-holder, when fastened in position, | will keep the brass bright if it is rubbed

does not overhang one side of the
iron base more than the other. It
can be regulated by filing a little
off the side of the square hole in
the sliding piece opposite to the
set-screw ; but do not do this until
you are sure that the fault does
not lay with the upright. It may
have got a twist.

Having got all even, secure the
tube with a couple of dots of
solder on the outside, just to hold
it in position while it is being pro-
perly soldered (vou can scrape them
off after), and then solder it in
firmly, the ends of the sides being
left unsoldered rendering it easier.
If the end of the bit is curved with a
hammer while hot, it will also assist.

The ends can now be finished. Trim
them down, an equal amount off each,
until the two edges will meet in the
centre of the back of
the reservoir, at right
angles to the top.
Finish soldering them,
and then solder the
join inside, making
the solder flow about
half an inch on each
side of it. Cut a piecc
of the sheet brass, 3 in.
by 4 in., coat it thickly
on one side with sol-
der, put some killed
acid on it and the join,
lay the soldered side
down on the join, and :
press a hot soldering
iron on it—the hotter
the better. The solder
between will melt, and
the %'ﬂin be as strong
as if it was lapped.
Solder carefully down
the sides of the strip,
fill up the crack out-
side with solder, and
go over every doubt-
ful place, especially
where there appears
to be only a thin film
of solder, and then
solder the bottom in,
about 1 in. from the
edge, The bottom
should slip in easily and fit well.
force has to be used to get it in, the reservoir
will get bent out of shape. The end of the
tube will, or should, project slightly beyond
it. Cut a piece of tEne sheet brass ; in the
middle cut a square hole to fit the upright ;
slip 1t on, screw the cistern in position, and
solder the tpleue over the bottom of the tube.
This will fake a good deal of the strain off
the set-screw, and prevent it marking the
upright to a great extent. It is best to file
a little off the sides of the square holes
where the set-screws are, and then insert a
thin piece of sheet metal, bent as shown in
Figs. 8 and 9. These pieces cannot come
out unless the parts are taken right off the
upright, and they prevent the screw marking
it. There 18 no need to screw up the set-
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screws as if they were never going to be
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Fig. 8.—Top Sliding Yiece
(full size).

Fig. 5.—Plan of Base.

If |

|
|

' screws. Polish the

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

I-;"'!
t-'l".
o =il
ju ==l
-‘--J-ﬁ--.1

-—'-1

i

™
]
L

Fig. 9.—Top Sliding Piece, side view (full size).

with the duster after filling. Fine-file the
upright in the direction of its length, polish
with fine emery-cloth, and burnish. As it
comes from the shop it is fairly smooth,

though dirty. Scraping with a steel scr:gor |

previous to burnishing is a safer and quicker
method for amateurs than filing. 'Fha u
right should be finished before it is y
screwed into the base, care being taken that
the vice does not mark it. Burnish the
handle, top sliding piece, and outside of set-
aild&-holdar, and burnish
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the edges. The varnish I have n
for the patterns makes very good laeq
With a camel-hair b ish the sh
holder, top sliding piece, set-screw hea
handle, and the little washer at the hotte
of the upright. This being only a x
ﬁ:‘t nffth uering, I held tthfpi
p of the moving them
the steamy lgokpimd_gona off. The result
quite satisfactory. Befc
from dirt and finger-marks
The base I finished by m
some powder colour (dark Qu
green looks well) with q,_“:
and painting it over. When
I gave it two or three coats of
spirit varnish and stood it -
the back to the fire, to harder
varnish until it was as hot g
could bear atandl"ﬁ on my h
The result was equal to Japan, &
what 1s of more importance, pare
does not affect it. Avoid Bruns-
wick black ; paraffin will bring it =
all off wherever it touches. Any
ornamentation in the way of lines, el
should be put on before the last coat ot
varnish. A
When the base is cold, q ait
the edges with the varnish (hqud giue
would be better), and
stand the whole con-
cern on a piece oF

Ereen baize (I
lack cloth). W
the varnish or gl
hard, cut the |
‘ round with a

knife, and
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Fig.11.—Top and Bottom of Cistern. PEars

is finished,
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- cteam rose through the strainer, and melted ; line the whole structure

- can be used only in the summer when the | frame may now
- costs nothing. |
o ﬁﬁ‘ 18 a trap for heat—that is, it lets it in,
El:nt'c: it permits of the

i
5, gy
-
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i
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i In a greenhouse, we find the heat very
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., was made thus: An ordinary milk = Extractor. It consists of a box form
ihl'_-hen with fine wire netting for the | with a sloping top like a desk, “hl?{n;?;
hmmnum,' was bought for eichtpence. It is 13 glazed with a double thickness of glass as
almost eight inches across, and has sloping | is seen in Fiz. 5. The dimensions may
Gdes a couple of inches high. A saucepan | vary considerably, but those I have given in
—ss then borrowed in the kitchen into' Fig. 1 will make a very useful and prac-
which the lower part of the strainer would | ticablesize, viz, length,20in ; breadth. 12 in.-
gt and be sapported by the rim round the | height at back, 12 in; at front. 6 in. It
Water was put 1n the saucepan, the | should be made of very sound and dry stuff],
strainer over, the .combs In the strainer, | preferably yellow pine. and it would be
and the saucepan cover fitted the top of the . well to dovetail it together at the corners
<trainer- : ' The bottom should be grooved and tongued !
The whole was then put on the range, | at the joint, or else mads of one piece of |
where the water was brought to the boil : the - wood. It would be a great improvement to
: e stn with tin, which !

the wax, which passed through to the water ' would ensure its being tight. The top con-
anderneath, leaving any dirt or refuse 1n the sists of a frame of 2 in. X 1 in. stoff mor- |
strainer. When all the wax was extracted, | ticed together at the corners, and rebated to
the water was poured into a basin, and | take the glass the rebate teing 2 in. x 1 in. |

rr

.'I-n-l—-nll--l-l--—ll' ?

not lined. strips of wood tacked against toe
ends would do. The tray is to slope
slightly forward so that the wax will run
into the receptacle placed in front for it.
The strips which support it will be placed
about hali-way up the ends. Over the tray
there is a sieve of tinned wire netting, bound

- with tin, on which the combsto be converted
- 1nto wax are

1to we placed. This sieve isa quarter
of an inch from the tray, supported with

. strips of tin standing edgeways across it. |

also have the tinned edges turned up for s
quarter of an inch, so as to catch the comt

- and prevent it from slipping off.

The box to catch the wax underneath is
as long as will fit between the tray sup-
ports, and may be as wide as the extractor,

. or any less width. Itis made of tin with

a wired top, and 1§, of course, water and

Fig. 6.

: L—Salar Extractor. _a __Foot of Stand for Solar Extracter. Fig. 3.—Reveiving Top, £1HRg o0
g - Fig. 5.—Mode of glaxing Top of Solar Extracior—G, Glass Fig. ¢.—

secure Top of Stand to Foot. _ ; ; :
8, Etumal? ; C, Comb Basket; A, D, Pipes. Fig. 7.—Mode of cutting Cylindrical Top of Baoiler.

The glass is to be placed in a beddinz o
| soft putty—a very thin coat—then a strip <
in. X 1 in. is to be tacked to the frame close
up to the glass ; the other glass is then to
be put in a similar bedding of putty, and
another strip tacked ou over all. The
object is to have the glass air-tight 1n the
frame, and this can easily be secured by a
judicious use of putty or white lead. The
be nt.tﬁehed to ﬁheb;wf;
- ‘ I 3 1ts ' by means of a couple of hinges at the Dack,
sun is hot, but then it works of itself, and agd b inl e -t sy .
close.
A tin shelf is now to be made, the length
of the inside. and approaching within an
snch or so of the front. Three sides of this

the wax, when cool, was found in a cake on
top.
is i1s very simple and inexpensive, and
is on the .Eamrg pri.n}ciple as the Gerster Ex-
tractor, except that, in the latter, the wax
18 not brought into contact with boiling
water.
The Solar Extractor takes the palm for
the quality of the wax extracted by it. It

It is a well-.known physical fact that

To be more

ill not let it out again. _
ce of luminous

e T

" rays of heat, but not of opaque. The direct | shelf, or rather tray, are to be turned up an
lj]'_s of the sun are ll]fl.ihitlll4:»1:.55r but those | inch, and the corners to getb a ag:;i Eﬁ
nlllth are radiated from a comparatively ! solder. Supports are now to be

the inside to support the tray. If the box

is lined with tin, these st aKx
the form of pieces of tin soldered against
the ends. and turned up at right au_glegj,
like L iron. If, however, the extractcr 1S

substance are o

ue. For instance,

supports would take

much more oppressive than in the hottest
place outside.

This principle is utilised in the Solar
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cn Foot of Stard Fig. 4—Washer and Screw o
Section of the Gerster Extractor—B, Bailer;

was-tight. Care should be taken that the
£nid wax will all flow into the receptacle
 placed for it,and not flowover its ends where
{ 1t 1s not wanted. _ )
A convenient stand for this ex‘ractor is
shown in Figs. 2, 3, 4 To make Fig. 2, get
two pieces of wood 2 ft. long by 21n. square,

and ve t]:ialm together ml the bmlgd_le.
Now get another piece 15 1n. long by 3 1.
@ E]E upperend fora distance

about 3 in. to 1} in. diameter ; then cut
the lower part to fit over the junction of the
cross pieces, and affix it to them with one
long spike driven from pndemea_th, and
some smaller nails at the sides, having 1t at
| right angles to the cross pieces. Fig. 3 may
| next be taken in hand ; it may be Any con-
' venient size, and about 3 in. thick. The
most important item in its construction
is the boring of the hole, which 1s 13 1.
| diameter, and should be exactly at right
angles to the upper surface. It is counter-
sunk on top, so that the washer and screw
(Fig. 4) will be flush, or, if aunything,

| square,and round
{of
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somewhat lower than the surface of the wood.
When the entire stand is together, the ex-
tractor can be attached to it by means
of four serews pn.a:ain_u‘ 11111‘-.’:11*{15 into the
bottom. The object of the revolving part
is, I need scarcely say, to enable the glass
top to be turned, so as to catch the direct
rays of the sun.

I now turn to the Gerster Extractor, of
which a section is given 1n Iig. 6.

It consists of four parts : 1, the boiler ; 2,
the steamer; 3, the comb basket; 4, the
cover, or lid. Of all tin work I dislike most
the making of covers. It is hard to dish
them to a nice curve without special tools
and blocks ; and, consequently, I usually buy
a saucepan cover for a few pence at the
ironmonger’s, and make the other parts of
any piece of apparatus to suit the cover.
Supposing, then, that the cover i1s 10 in.
across. T boller and steamer will be the
same size.

The former can first be taken in hand.
It would be advisable to make it of copper,
as 1t would be then far more lasting. If
however, tin 1s used, on no account should
acid be employed as a flux for the solder,
as 1t would soon eat its way through the
plates.

The boiler may vary much in height, but
5 iIn., shown in Fig. 6, will suit very well.
The pipe A requires a word of explana-
tion. Its object is to allow the height of
the water 1n the boiler to be seen without
taking off the steamer, which would be an
awkward thing to do often.

This pipe would be about an inch in
diameter, and have a cork or metal cap to
cover the top. Instead of it a U-shaped
riece of tin could be soldered over the
ole In the boiler, and would be equally
cfficacious.

The steamer is of the same external dia-
meter as the boiler. The bottom is in the
iorm of a cone, of which a pattern 1s given
in Fig. 7, and a rim of dnul:Red tin 1s affixed
to the lower edge, small enough to fit into
the boiler. It 1s made just in the same
manner as an ordinary vegetable steamer,
which will be a good guide in its manu-
facture. The apex of the coned bottom has
a hole cut out of it, the edge is slightly
turned up, ard a 1% in. tin tube, 6 in. Tﬂng,
i3 soldered firmly to it. Another tube, D, 1s
soldered into the side, as low down as pos-
sible, so that it will drain out all the con-
tents of the steamer.

The comb basket is made of perforated
tin, one hundred holes to the inch, which
can be procured from Messrs, Abbott 9,
Merchants’ Quay, Dublin, at one Hhiliing
a sheet, measuring 20 in. x 14 in. The
cylindrical part, 94 in. diameter and 7 in.
high, can first be made.

[t may be necessary to give a rule for
cutting out the material for making hollow
cylinders such as this : Multiply the dia-
meter by 3}, and add what is required
to make the joint. If a plain overlapping
joint 18 used, add the amount of lap;
but 1if a hooked joint, such as I recom-
mend, is used, three times the length of
the turned over parts should be added,
usually about 2 in.

_In the present case, a strip of perforated
tin, 20% . X 7§ in., will form the cylinder,
the extra width being /4 in. for the wiring
on top, and } in. to make the joint at the
bottom,

The conical bottom of the basket has the
same slope as that of the steamer ; the same
pattern will do for both, except that the
radius of the basket pattern may be 2 in.
less. A perforated tin tube, similar to that

in steamer, but } in. larger, is fixed in the
centre of the comb basket ; but, while the
tube 1n steamer 1s open at both ends, that in
the basket is closed on top with a piece of
plain tin—the cover of a coffee canister does
capitally.

Three legs made of doubled tin are sol-
dered, equidistant from each other, to the
lower edges of the comb basket, so as to
keep the bottom an inch from that of the
steamer. In Fig. 6 I have drawn the
three parts separated from each other,
but they would fit down into place in actual
use.
~ To use this extractor, water is placed
i the boiler, which is then placed on the
range or on a fire ; the combs are smashed
up and put in the comb basket, which is
put 1nto place, and the cover fits over all,

the water begins to boil, the steam passes
up through the centre tube of the steamer,
hits against the closed top of the basket
tube, and is disseminated through the combs,
which it soon reduces to a fluid state. The
wax and condensed steam run through the
tube D into a vessel placed for their recep-
tion, while the dirt and refuse remain in the
comb basket. e

The basket can be cleaned by a liberal
a.pA)h-::a.tmn of hot water in which washing
soda has been dissolved, and the point of a
E?Th will take out any stubborn pieces of

irt.,

I may here say that all pieces of ap-
paratus should be kept scrupuliﬂusly clean ;
honey, like paint, can most easily be got
rid of when fresh.

-0

THE MECHANICAL PROCESSES OF
SCULPTURE.
BY MARK MALLETT.

CASTING FROM NATURE IN PLASTER OF
PAris.

WASTE MoULDING FROM NATURE—MOULDING THE
FACE AND OTHER PARTS OF THE HUMAN
FIGURE—TAKING A DMASK AFTER DEATH—
CAsTING ANIMALS, LEAVES, FRUIT, ETC.

MovuLpinG from nature is a branch of the
art exceedingly useful to the modeller and
carver. It gives him an absolute fac-simaile
of nature’s handiwork, always fruitful in
sugcestions, and 1nvaluable for reference :
whilst to others who are no artists it offers
an interesting and pleasing pursuit. There
are many persons who have no turn for
modelling or carving, but who would like to
know how to take a successful cast of the
face or even of the hand of a friend.

Both these things, and particularly the
latter, may be easily done by anyone who
has learnt from our former articles how
plaster should be mixed, and moulds formed
and chipped off. The difficulties, if such
they may be called, of moulding from the
living face, lie chiefly in providing for
breathing during the operation, and in deal-
ing with the hair. In casting the mask of a
woman or & boy, the latter difficulty scarcely

resents itself, and the novice should there-
ore first try his hand on one of these.
There is another difficulty, perhaps, but this
rests rather with the person moulded from
than with the moulder, and that is that he
or she may find it hard to keep perfectly
still ; this, however, has to be done, for any
movement of the musclos of the face during
the setting of the plaster will probably ruin
the whole business.

The person to be moulded from—the
subject, as we may call him—should either
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unless it may be that

certain small hairs

will become embedded

in it, and this it will

scarcely be possible

altogether to avoid.

These may cause some

trifling delay, as they B

will hawve either togive

wayor to be pulledup;
am{ this may cause
some sligh‘;]?am to the
subject. ough the
mould when removed
will look elean, the
proper washing with
soap and water ought
not to be neglected, for
without it mould and
castwillnot partsowell.

In a mask cast from nature the eyes, of
course, appear closed. Anyone who has the
skill can, of course, with some little labour,
show the eyes, and if he chooses build up
the remainder of the head and bust in
plaster. Yet a bust so treated is rarely
satisfactory ; it looks what it is—a make-
shift. lfr{ne can model well enough to do
this, he will be wiser to model the entire
bust in the regular manner in clay, using his
mask as an authority ; and 1n any case the
best line to take with the mask is to mount
it on a board covered with velvet, and keep
it as it is.

(asts are occasionally taken from all parts
of the human figure. From arms and legs
the moulding is very simple, and the result
generally satisfactory. There 1s more diffi-
culty in moulding the *“torso” (that is iu

lain English the trunk), since in the act of
Ereathing the chest 1s constantly expanding
and contracting. That energetic, aud, if a
man's own opinion be sufficicut to establish
his claim to genius, that highly gifted
painter, Benjamin Robert Haydon, being
creatly charmed with the finely developead
torso of a negro model, made an attempt to
mould it. He did this without taking the
necessities of respiration into account. The
result was that the plaster setting, the chest
was unable to expand, and the fellow was all
but suffocated. It was only by breaking
‘the mould to pieces that Haydon restored to
him the use of his lungs. Some more
cautious moulder must have done the work
with greater success, for the writer had for
some years a cast of this man in his
modelling room, complete 1n every part
except the head. :

The hand is an easy and interesting
member to cast. Individuality and charac-
ter are to be seen in it : the hands of an
intimate friend often seem almost as well
known to us as his face. Hence a cast of
the hand is frequently a really valuable
memento. As such, more than one side 18
rarely required to be seen, and the work of
moulding is then particularly simple.

The hand may be laid, palm downwards,
on a towel, the towel being so tucked be-
neath it as to fill up all hollows ; or perhaps
we may proceed with even less trouble by

roviding a soft pillow on which to lay the
gand, for the pil-
low will so ac-
commodate itself
as to fill up all
spaces. A towel
ean be rolled
round the wrist
at the point to
which it is 1In-

subject will take the moulding of a hand
far more patiently than that of his face,
and the operator can therefore proceed more
leisurely.

When the mould is set, the whole hand,
mould and all, can be turned over, and any
little tongues of plaster which may have
run beneath, Sared away; the mould can

then be where necessary so as to
release the fingers,

If the hand 1s wanted in the round, so as
to show both sides of it, the labour is
greater, because the mould must be made
in two pieces. The first half of the mould
can be made on a pillow as before, the hand
then turned over, and the mould trimmed
where necessary, including the boring of
key-holes along its edges. e second half
can then be formed upon it, just as in cast-
ing from a clay model in the round. Or
perhaps a better way, because it permits
of dividing the hand more equally, is to
bury one half of the hand in sand, to mould
the exposed half, and then to proceed as
before. When rubbing oil over a hand or
foot previous to moulding, it is well to be
particular in a?plyin it round the nails.

The mould for a foot of which only the
upper part is to be shown needs to be made
in two portions, a front and a heel, the two
meeting at the projection of the ankle. A
towel can bearranged to prevent the J:lasyar
from the first made part of the mould going
too far, though an expert moulder wil
make the division with his spatula merely.
But sometimes a cast of the entire foot, 1n
a standing attitude, and in the form- it
assumes when we'e,ht is thrown upon 1t,
may be wanted for practical purposcs.
There are some persons, curious in the
matter of their boots, who make a puint
of placing a cast from one of their feet in
the hands of their bootmaker ; and 1t must
be owned that they show wisdom 1n so
doing. To make such a cast it is well to
knock together a shallow wooden tray, of
length anﬁ breadth sufficient to receive the
foot, and into this to pour plaster to a
depth of three-quarters of an inch. On
this, as soon as 1t is set, to place the foot,
and to pour on more plaster, so as to encase
all the sole and so much above as will leave |
with it. The edges of this have to be |

Fig. 30.—Mould for the
entire Foot

trimmed and key-
holed, and upon it the
two-part mould for
the upper portions of
the foot formed as be-
fore. In Fig. 30, such
a mould 1s seen In
gection ; A being the
art enclosing the
ront, B that enclosing
the heel, and c, that
enclosing the sole.
The tray will be taken
to pieces before chip-
ping out the cast.
Taking a mask
after death is not a
' cheerful but still not
a difficult task. The
rigid features can no
longer ruin the work by any involun-
tary movement, there 1s no occasion
for undue haste when the subject can
feel no impatience, and for the breathing
which has ceased there is no more need
to make provision. It is well to stop the
nostrils with plugs of oiled cotton-wool,
which can be pulled out afterwards. In
other matters the process is the same as
casting a mask from the life, but, except
as regards dealing with the hair, without
its difficulties.

If a posthumous bust is required, & mask
taken after death is a most valuable aid to
the modeller. The soft parts—the features
—may, and probably will, have changed
much, but the great landmarks of form will
remain unchanged, so that from them the
exact proportions can be faithfully repro-
duced, &ug photographs will enable him to
restore what is altered or lost. Where no
bust is needed the mask will form a melan-
choly but most precious memento of the
lost one. _

Among the lower living creatures, birds
and furry animals are for obvious reasons
not well suited to the purposes of the

laster moulder ; but fishes, snakes, lizards,
rogs, and all such like naked beings, suit
him admirably. With these there 1s no .
difficulty beyond the mere trouble of pack-
ing, and this, so far as the writer's experience
goes, is most readily done with sand. On
this the creature can best be arranged for
moulding in a single piece, should that be
all that is required ; or if the entire animal
is wanted in the round, one half can be
huried in the sand, the exposed part moulded
first, and the other afterwards. The animals
most easily dealt with are fishes and snakes;
maore skiﬁ and patience being needed to
mould reptiles with feet.

Casts from such objects are much ap-

reciated by those interested in natural

istory ; and are of very great service to
persons engaged in the decorative arts,
wood and stone carvers more particularly.
To these art workmen casts from vegetable
forms are also of service—from leaves
especially.

Ve may almost venture to say that no
one has ever been able fully to appreciate
the beauty which lies in those common
leaves which grow
around us who
has not cast them
or seen them cast
in plaster. Look-
ing at leaves 1n
our ordinary care-
less manner, we
take little heed
of their curious

tended to carry
the mould. The

i.

Fig. 3L —Elastic Moulding,.
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their intricate veinings and mﬂgkmgsl of
their delicate curvatures. Their colour
and partial transparency do something
towards hiding these things from us. But
when we see them emerging from the
mould in the new, pure, white plaster,
their marvellous workmanship forces itself
upon our notice. The absolute fidelity with
w[hich this opaque and brilliant material
reproduces all, even the most minute detail,
1elights and astonishes us—or if it does not,
we must indeed be dead to all sense of
admiration, 304

The way to reproduce a leaf in its beauty
is not to press it down flat, or to lay it on a
board, so that the weight of the plaster
poured upon it will flatten 1t: we must
preserve its natural curves. If we lay it
upon the table we shall see that it 1s any-
thing but flat, and that it rests only on three
or four points. "What we have to do 1s to
pack sand under it as it lies, so as to give 1t
a solid bed ; we may then pour on our
plaster. A leaf needs no oiling, and will,
after the completion of the mould, readily
come away, t[mugh a little easing 1s sure
to be needed at the edges where the plaster
may have overlapped them, especially if
they are deeply serrated. Probably the
bed of sand will have extended beyond the
leaf on all sides, and some of it will adhere
to the mould ; it is not desirable to scrape
this off ; if left, it will, after the cast has
been made, be seen to form a roughened
background to the leaf, which willdecidedly
add to its effect, and set off its delicate
modelling.

Groups and arrangements of leaves,
admirable for decorative purposes, may
be formed by the moulder if he has taste
and judgment ; and by judicious packing
he will find little difficulty in casting fruits,
berries, ete., 1n the same way.

-+

CLOCK CLEANING AND REPAIRING.
BY A PRACTICAL HAND.

Tuis paper, let me say, is on my favonrite
work, for before I went to the trade, at the
aze of twelve, I made a wooden L‘lﬂl‘:ii, with
wire pinions and thick tin’scape wheel, a
piece of steel legging spring for pallets,
wooden rod pen-

Fig.1.-G

ranu

i
»

i I: e ¥ .

Wl ﬁl 2 ,|ﬂ"
/-\ "Illllrj (VI '!'i
"';'illr, l, ' j'

dulum, and bell- -
ull ornament for
all. It went well
for years; but
think of the time!
Still, it was a la-
bour of love ; and
when I look back
at the age of
forty-nine, | think
of it as giving me
the most genuine
pleasure of all my
work. -
We read of
Robert Ferguson,
the Scotch philo-
sopher, in his
youthful days as
a shepherd, mak-
ing a wooden
clock, and also a
watch, after sce-
ing one a’friend

allowed him to examine.,  He Fig. 2.—Thirty-hour Clock : Dial removed—
A, Small Wheel on Axis of D (Fig. 3); B,
Hour Hand Wheel ; C, Lever. Fig.3.—Front
Plate off —D, Main Wheel ; E, Wheel turning
Escape Wheel F: G, Pallets; H, Large
Wheel ;: I, Warning Wheel ; J, Pin Wheel ;
K, Fly Wheel ; L, Top Lever ; M, Hammer,

made the spring of whalebone,
and spiral or lmirspring of the
same material. This watch
went, so the book says, but [
think only when it was carried.

Knowing what a difficult thing the eseape.
ment alene is to make, hy those !iEI:TL'l'r
seven years in the good old days, the state.
ment will not be believed by those who
understand a watch ; exaggerations in suel,
cases are often made.

[ next constructed a clepsydra or water.
clock, which told the hours and quarters
only with one hand. I made a tin cylinder
eight inches 1n diameter with diviein.
inside—twelve equal, placed on theslo; g
a small perforated lm[le same s£1zc and ) oce

in each—cemented on the end, and 1 ed
water 1n one compartment, and -c . the
hole 1 1nserted water at.  "I'li¢1: on the axis

at one side [ fixed a small reel, wound on
my cord, attached a weight rather heavier
than the water, and set the odd hand as
the hour, and so the water commenced tr.
slowly pass into the next compartment. [t
went all right, except timekeeping, doine
it under the hour. DBut overcome that |
must ; so I cut from the weight layers of
lead until it went as near time as an old
verge might do, a few minutes cither way.
It wasa novelty for one thirteen years old -
but winter came ; alas! it ceased to work.
We did not know of glycerine in those days,
else it might have been overcome. To wind
it up, I had to turn the whole affair, to coil
up the cord on spool, reset hand, and off
again.

When I began work in earnest as an
apprentice, I constructed an original alarum
to waken myself—at six in those days—to go
to work. On the case of clock in my room |
placed a pin to nearly touch the chain hold.
g 1\'cigﬂlt driving this clock ; I marked
chain at this pin at ten o’clock, and saw
where it was at 5.45a.m. Now [ attached
a cord and hook over a pulley on the side of
wall a little from the clock, and further on
near my hed I fixed a wooden frame with twe
evelet pins, and the other end of cord witha
wire to gzo between the eyelets i those two

ins, and from this sliding pin I attached
I-y wire Joop a noisy canister of large size.
Now, to set it, I passed pin through one
loop, then put wire lnr}? of canister on, and
assed through the other loop. At ten I
]mnknrl on the pin part on clock chaim,
and when 5.45 came it was drawn tight and
out of loop ; down came noisy canister and
aroused me at
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once. HRather
clumsy, but effec-
tive, for a boy of
fifteen. Ifa little
sooner or later to
bed than ten, I
hooked on to
chain a little
higher or lower;
oned. Nex

a chiming elock:
but I must leave
the descriptionfor
the end of these

rs,whenI

also describe 8
mysterious clock,
transparent dial,
and an el_en:tr?
alarum which L
mﬂdﬂ,ﬂst!lﬁl"“u
no doubt 1n
many

o ers.
Weall
/ Well, nuwt:abum}n{ﬁ Alfred,

marked 10

had candles me
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without pendulums, having an esca
wheel on the top, with teeth like the old
verge, and pallets same; and instead of
balance rim, a hairspring had two weights
so placed at angles on small arms that one
was at rest when the other was raised ready
to again receive its impulse—timekeeping
very indifferent : one may be seen 1n motion
now at South Kensington. But when Galileo
invented the pendulum, from observing a
swinging chandelier in the cathedral, clocks
then began to be of use-as accurate time-
keepers, and sundials went into the realms
of antiquity. Every form and style of clock
imaginable have been constructed since that
grand invention, even to those which will
run one hundred days by once winding ;
they are partly after the plan of the common
roasting-jack, several revolutions both ways
occur before two teeth of the 'scape wheel
pass onward. The clock nearest perpetual
motion is in a church in the south of
England : the large weight in one week goes
down the interior portion of the steeple, and
when nearly at the bottom it rests upon a
lever which turns on a water tap, passin
water into a small turbine water-wheel.
This winds up the clock, and when nearly at
the top by a connecting rod turns the tap
back and waits another week. I know of
nothing nearer perpetual motion (of an{
service) than that. The electric clock
would like to tell you of, but I must not
take up further space.
Grandfather’s (R'a.:f.: —JIwillnowgive direc-
tionsforcleaningand repairinga grandfather’s
clock, with a sketch of one in my possession,
date 1788, ancient carving on the head, door,
pedestal, ete., which is very much admired in
this latter part of thenineteenth century: a 30-
hour grandfather's clock, with dial removed
(see Fig. 2); with front plate off (see Iig. 3).
In Fig. 2, A is the small wheel fixed on to
the axis of largest wheel, upon which the
chain acts; tlhis turns B once round in
twelve hours, carrying one hand. On this
wheel is riveted tfm pointed toothed whecl
which lifts the lever ¢, settinz free the

~ striking part of the clock (see Iig. 3), and

causes 1t to give warning to soon strike the
hour. This i1s doune by lifting L out of its

" resting-place on the rim of wheel 1, and allows

the wheel J tonearly revolve once round. In
putting together this is the only difficulty an
amateur has to contend with, by not re-
fitting so as to give sufficient warning, or
when doing so partly raising the hammer,
thereby causing it to strike first blow in a
hur? This is a tell-tale that an amateur
has been at work.

The refixing of the chain will be a little
difficult, but not so if you will jot down on a
?leca of paper how it passes over and under
see Fig. 3). Onme part from weight pulley

over large wheel left-hand side 'and
own to small lead circle ; the other coil of
chain passes from Fulley to left side of large
gtnkmc{; part wheel (this has a ratchet upon
1t), and passes over and down to small lead
circle ; you will see now it will-wind all up
that is required by one outside coil right-
hand side. The pull of the weight is equal
on both going and striking parts. I have
heard it argued by men who ought to have
known better that each received full weight.
It is easily Emvﬁd not to be so by attaching
the weight by hook to a single chain, as the
ticking 1s twice as vigorous.

The main wheel » turns E, which turns ¥
the escape wheel, giving impulse to pallets g,
whose crutch is moving the pendulum. I
once remember an old country woman who

ad come five miles to get pendulum made
right, for it was the only part that would

not go ; scarcely credible, but it is neverthe-
less true, not more than four years ago either.

Next we have the chain turning large
wheel B, which turns warnin wheel 1, and
this turns J, the pin wheel, which has a pin
fixed so that it rests upon the lever; when
warning is complete, this wheel turns fly
wheel K, which completes the lot, except at
the back of plate, where there isa wheel with
twelve indents set at various distances to
allow the arm of the lever inside to be held
up until the number is struck. This wheel 1s
turned slowly by a small wheel which 1s
fixed upon axle of wheel m ; it cannot be
seen until count wheel is taken off. This
small wheel is often liable to be lost, as it 1s
only put on to the square end of large
wheel axle, and in drawing this wheel out
in taking asunder, the small wheel drops
unnoticed by the beginner. ‘

Havingall to pieces, dip them overhead in
paraffin oil to sn]f)ten coagulated oil and dirt;
this it does thoroughly ; then wipe all dry,
and thoroughly brush bright with larger
brush and chalk or nrepared powder. Then
see all teeth are clear and pivot holes round
and not, too large; if so, fill in with brass,
clinch both sides, and use your drill : not too
large—it is easier to make larger, but not
smaller, remember. Should the pallet face
be worn hollow, place it in vice or picce of
iron with a hole 1n it so that you can tap 1t
gently with a light hammerand so move 4th
of an inch or so, and it will then be as good
as ever, and have a larger swing in the

endulum. It may havealready been moved

y some clock jobber; in that case you must
withafinefile level each face and sliglt/y bring
the two faces near; best to lay the pallet on
a clean sheet of paper and mark or trace 1ts
shape. Now see when filed what it 1s short,
and so make it right; 1t may save you
further trouble.

Should the spring part top of pendulum be
broken, whicl 1s very often the case, unscrew
the brass square from rod, file the pin, and
take out spring ; replace with verge watch-
spring, you will get plenty broad enongh.

Should ’scape wheel teeth be worn, which no
doubt they will, dress each one up neatly level
and all aleke,then smoothly burnish them with
a piece of steel ; if the pinion is much worn,
best knock off the wheel and get one same
size ; do not tinker it. The other going
part wheels wear very little, so will be all
right. In striking part, the fly wheel, the
top one, its pinion will be worn, as it does
so much more work than the rest. Get a
new one; the rest will be fairly good. A
grandfather’s clock being so well made, the
parts I mention are about all that wear to
any extent. After cleaning and repairing
all well, take the back plate and place the
three going wheels and pallet, then put on
front plate, and by pressure of your thumb
try if your repairing has affected the escape-
ment. It will tick very rapid and easy if
all right; if not, and it has a tooth where it
stops, touch up with file. Now replace the
whole clock, which is quite easy, except
striking part—you have the going part in;
place large wheel of striking side 1 next
I, J, K, then the three levers; hammer, lowest
hole, next front lever, above it stop lever,
which drops into rim 1. So place them that
the hammer is at rest—that is, it has just
passed over a pin—when the top pin is hold-
ing 1 secure, and the pin wheel 7 has about
$ths or grgla of a revolution to make next
time warning is given. To be clear and ex-
plicit, the pinin J must be that distance from
the sloping lever end that rises to meet,
this is where all amateurs fail. You cannot
if you take notice as above.

Sometimes it may be put accidentally all
right by an amateur ; if afterall you should
get it wrong, so that it gives almost no
warning, or the hammer is left ready for &
blow, move the pinion out of the hole and
pass next wheel on a tooth or two and try
till all is right ; now pin up and replace the
small wheel and count wheel with the spring
at the back, also small whezl and large hour
wheel at front; run the chain over as I men-
tioned before and rejoin the link you open,
or the weight falling sometiine may alarm
you. Oil all pivot-holes and a drop on
the pallets ; relﬁace fance (unless 1t wants re-
lacquering or silvering), and fix on 1ts nan
hand. To the original grandfather’s cloc

‘the only thing now is the beat and the bell.

Listen to the beat; if it goes uncqnal—heavy
and light—raise up either side of the works a
little until it sounds right ; now let down
arain and bend the wire crutch at the
back that moves the pendulum towards the
side held up until you hear it equal; try
again until right. Turn round the bell until
it is at the loudest sounding part.

- -

A NOVEL AND PRETTY FLOWER YASE.
DY JAMES SCOTT.

AxvyriiNa which is capalie of being  so

treated that beauteous effeets can be ob-

Fig. 1.—Egg-shell utilised as Flower Vase, Fig-
2. -8 Hook to support Vase when hung up.
Fig. 3.—Bhape of Tin Lugs or Ears for Vase.

tained in our homes should be welcomed b
all workmen, professional and amateur. 1t
may scem, after a perusal of these notes,
that it would be but toyish to utilise my
snggestions 3 but 1 will not be my own
exccutioner by saying it would be so, nor
shall I plead for mercy in the event of their
being rejected as such. I give them as use-
ful in some cases for providing a means of
decorating our rooms by an inexpensive—
very much so—method. I am not entirely
original in this respect, as will be seen
later on.

Whilst eracking an egg-shell the other

day, as a preliminary operation to the de-
lightful demolishment of its contents, [
bethought me that I could utilise the wasted
and scemingly useless shells.
very little skill to eat the food portion of an

cgg without entirely destroying the outer

covering. A few of these shells, with jagged

e
a
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outside painted in a pretty enamel ; whilst
the inside could be filled with mould, and
such humble green stuff as mustard and
cress, or very small plants or flowers, grown
within. A pin hole in the bottom of the
<hell would allow the water to escape when
the mould was being fed ; and [ am sure 1t
would not be thought too much trouble to
hold a cloth underneath for a second or two
to eateh the drippings.

Three small chains or coloured cords
could support these peculiar flower-pots. 1t
small picces of tin, such as are shown 1n
Fie. 3. are cemented to the shells, they will
serve as fasteners for the lower ends n1f. the
cords ; and a small hook, like that in Fig. 2,
ean reeeive the top end. I frequently sce
cennine painted ostrich eggs, or porcclain
imitations, hanging as flower vases, but the
former are comparatively rare, while the
[atter are somctimes expensive. Dut were
this not the case, they could not be placed
so conveniently about an apartment as
could the small ordinary shells. _

At the sides of a mantelpiece, hanging
from underncath overmantel shelves, or
upon the wall between pictures, their
humble effeet would be appreciated. 1
might also suggest that a few hanging in
any of the summer-houses made from the
attractive designg of Mr. Yorke, lately given
in Work, would be found ornamental, and
wonld not be likely to detract from the
ristic appearance of the houses ; in fact,
curges, unpainted perhaps, are an essential of
pure rusticity, lying, as can often be scen,
-nuzly in their nests. Someone may say,
lhowever, that flowers do not grow from
these shells : but should this be their re-
mark, I must remind them that summer-
houses, however rustic in appearance, do
not grow as such. I may also point out that
the mode of treatment I have snggested will
apply equally well to cocoanut shellz, and
to ostrich eggs when you can get them.

— o
MEANS, MODES, AND METIHODNS.
Y —

Tur I'niern Nur-WRENCH.

Oy the endless diversity of serew-wrenches
and spanners, it would seem that ingennity
had almost expended 1its resources. Some
have come and gone, perhaps to be revived
ander the artificial stimulus of a patent,
for many new inventions, if they can boast

—

Plier Nut-Wrench.

of mo other merit, may claim it on the
score of antiquity.

A\ screw-wrench for small nuts, and as a
cyele fitting, has been wanted with a grip
handle which shall turn end-on nuts as if
hy a serewdriver, and to have as few parts in
making up as need be, so as to be durable
and cheap. Here 1s one with only two parts,
and a brass shoulder-collar, which will take
nuts up to 3 in. diameter—with end or side
action for turning nuts on or off ; or it may
be used for a screwdriver, if a screwdriver
blade, 1} in. long, is handy, or awl, punch
or gimlet, all equally usable in the grip of
fhis wrench, with its screwdriver-shaped
hand-piece. The inventor is W. Witham,
22, Grove Street, Lisson Grove, N.W.—a
well-known tool-smith. 1 ox
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‘in contact with A instead of bell.

AN Erectric TIME ALARUM.

I send a sketch of an Electric Time
Alarum and Switch Fitment, which I made
myself, and has been working for the last
six months ; it is simple, and took but little
time to make. It may be useful to readers
of Work who wish to be early risers.

My clock was an ordinary alarum, of
which I took away the bell and left the
other parts. Fig. 1 represents the front
of the clock, showing the fitment of the
alarum. Fig. 2 is a plan of the inside
bottom of the clock, showing the switch

ig. 1.

TO BELL

TO BATTERY

Electric Time Alarum and Fittings.

fitment. A 1s a piece of brass screwed to

the back of the clock, in the shape of the

letter L (or right angie), as in Fig. 3. B is
the hammer of alarum bell, which comes
Cisa
wire connected to the works of the clock,
and to p» in Fig. 2. E is a piece of brass
screwed to the bottom of the clock, bent
as in Fig. 4. F is another piece of brass
made as in Fig, 5, also screwed to bottom
of clock at », and forming a small lever.
Fig. 6 is a brass plate, made as shown,
and is screwed to the front of the clock,
with oN and orF stamped on it at each end ;
the small end of P 'projects about 2 in.
through it ; a piece is cut out of the wood
so that ¥ works freely from oN to oFr. Eis

placed so that when ¥ is brought over to
oN the connection will be made. T can set
it to any hour I like. J. G B.

+b—

OUR GUIDE TO GOOD THINGS.
e

*.* Patentees, manufaclurers, and dealers generally are re.
quested to send prospectuses, bills, etc., of their
ties in tools, machinery, and worlkshop appliances to the
Editor of Wonrk jor nolice in * Our Guide to Good
Things.” It is desirable that specimens should be &/
Jor examination and testing in all cases when this
done without inconvenience, Specimens thus i
will be returned at the earliest tunity. It mo
understood that everything which is noticed, is
on its merits only, and that, as 46 is in the power of any
one who has a useful article for sale to oblain mention
of 1t in this department of WoRK without charge, the
notices given partake in no wuy of the nature of millr-
tisements.

07.—Wincu's New Foupixe Lerrer Recee-

TACLE.

Tuis consists of a netted bag atlached fo a small
lath of wood about 7% in. long on one side, and
to a thin board about 10} in. long, and as wide
as the lath is long, on the other. The lath is
screwed to the door or shutter, as the case may
be, and the board, which is furnished with two
cyes at the top for this purpose, is hung on two
hooks, which are screwed into the door about §
in. above the letter-slit. The board in this
position hangs over the slit in the door, conceal-
ing it from view and preventing direct draught.
When a letter, newspaper, or any small article 18
pushed through the slit, the board is lifted, and
that which is pushed through the opening in the
door falls into the net, and remains there until
it be scen and taken out. The receptacle can be
made to lock if required. The *Folding
Letter Receptacle” is made by Messrs. A. F.
Winch & Co., 166, Rochdale Road, Oldham, m
{wo sizes, sold respectively at 2s. 4d. and is.

98, —Mautin's BixpER AND TRIMMER.

Mr. James M. Martin, St. John's Hill, Edin-
burgh, sends a * Binder and Trimmer " for
pamphlets, periodicals, etc., which will be found
of assistance to those who wmh_tn_accﬂmphnh
any rough and ready kind of binding, and to
reduce the edges of their periodicals, a mode of
treatment I do not like mygelf, but which may
be of use under some circumstances. It 13 made,
apparently, in five different sizes, from 1s. Eg:
to 3s. 6d., the prices rising by increments of 6
The apparatus consists of two frames, the upﬁ
one being smaller than the other. On one 8l

| of the upper frame are three pairs of wire points

which fit over three uprights of brass plate set
in the lower frame in the corresponding side.
The periodical is placed with its back ﬂﬁmﬁt
the uprights, opened in the middle, an Le
lower framo is pushed against it so that the wire
points pass through the back, each pur on np;i-:
gite sides of one of the uprights. Wire ﬁtﬂq
are then put through the holes and bent pwir,
which completes 51& operation for & slrtIE u:
number. Many numbers can be bound tngr: iy
by turning the wires over tapes or banc e
same width as. the brass uprights. To trTer r
edges of a single number, or to cut any nurﬂid s
numbers to the same size, each must be o
the lower frame, and th: u%[};aﬂr ir;;i ﬂgﬂ o
roper position upon 1f.
frinl:me with a ul;mrp knife, the Hdgﬂ; ﬂfhﬁ [
upper frame serving as a guide for t;[ G
during the operation. The frames are
wood and nicely made. .

99.—TuE CANTILEVER ENLARGING APPARATUR,

for en-

This is the name of a new nppamtu? t
' hoto designed and manulactit®
{h"argﬁf P\V?iuﬂphﬁ’uma,gnﬂuiantgﬁc Instruﬂlﬂlg
aker, 1, Lothian Street, Edinburgh. L

i i i rding to 8
supplied at different prices accor: L 108
E’.anuau supplied mth£1&t, }‘ggr:giﬂflmili ¢ing
. st

app
for quarter-plate, or
objective, upwards, ~Judging from
tions of the instrument, and
and instructions given in Mr, Hu ol 8
I should take it to be & most desirabe
for the purpose for which 1618 intende d'
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SHOP:
A CORNER FOR THOSE WHO WANT TO TALK IT.
-

consequence of the

* In eat pressure upon the

i " columns o ORK, contributors are
regquested to be brief and concise in all future
guestions and replies,

In answering any of the * Questions submitled to Corres- -

dents,” or in referring to anything that has a
ﬁ:mi in “ Shop," writers are requested lo refer to Lhe
number and page of number of Work in which the sub-
ject under consideration a red, and to give the heading
of the pur:grnﬁh to which reference is made, and the
initials and place of residence, or the nom-de-plume, of
the writer by whom the question has been asked or to
whom a reply has been alrendy given. Answers can-
not be given (o questions which do not bear on subjects
that fuirly come within the scope of the Magazine.

IL—LETTERS FROM CORRESPONDENTS.

Geometry, ete.—G. C. B. (Sufton) writes:—
“Dear Mr., Kditor,—Yes, I daresay on opening this
you will say, ‘another grumbler,” and consign it to
the W, P. basket. Yes; I am a grumbler with
an object. In the first place, I should like to
know if the articles now appearing on ‘Sheet
Metal Work’ are in compliance with the wishes
of the correspondents who asked for, and were
promised, geometry for sheet metal workers. Now,
you surcly don't call the simple tawdle (sic) now
appearing fit for practiable (sic) men; and again,
your Mr. Alexander talks abonut rollers w:ring
machines, and a host of other tools only to be foun
in first-class shops ; why, in very few jobbing shops
will you find even a jenny. And then, again, just
the very thmgﬁl one wants to know how to make—
oh, you must buy them rea.d[r-mmle_ I refer more
particulary (sic) to bent kettle spouts. Now it fre-
quently bappens that a kettle comes in with the
spout burnt off, a atruifht one is put on, and every-
one knows how difficult and dangecrous it is to !JOI;II'
boiling water from; but what is to be done{ no
ready-made ones in stock, and the boss not inclined
to buy any; he says, mn.ite some when slack; the
queston (gic) is—how? . This is only one instance;
but others are met with daily in a country jobbin
shop. I trust soon to see articles on practic

- geometry and mathematics, so that we who live in

i

the country far from technical schools and advan-
tages town men have, may not be left out in the
cold altogetber.”—[Well, to begin with, after the
very severe facer you have been pleased to deliver
to one whom you are good and kind enough to
number among your “dears,” I may say at once
that I did not say *‘another grumbler ” on opening
your letter, and consign it to the * W. P. basket,’
because I could not well do either one or the other
before I had read it and mastered its contents, and
when I had done this and got to the end of it, I
must confess that, to my shame and everlasting
disgrace, 1 laughed. Yes, dear G. C. B., the
“simple tawdle” (by which I Eugpuse you mean
twaddle) that is now appearin 1 the shape of
my Mr. Alexander's * Sheet Metal Work"™ is in
every way calculated to meet the requirements of,
and 13 perfectly " fit for, practiable (by which 1 pre-
sume you mean practical) men, and I may assure
you at once that letters are received which show
that many are profiting by the papers that my
Mr. Alexander is writing, and especially in this
way-namely, that when they pass from a ** jobbing
shop” inlo a ** first-class shop,” as most, if not all, of
them who are not glready in the latter are seeking
to do, they will find themselves all the more at
home in their new sphere of labour than they
could possibly have done bad Mr. Alexander done
the thing which he has not done, and ought not to
have done, by taking up your line of treatment, and
entirely hinnring the machinery which has been
introduced to facilitate operations, abridge labour,
and thercfore lessen cost of production in the tin-
plate worker's . -

craft. Now you
clearly wish him
to come down to
your level by
talking, orrather
writing, about
matters which
most young ll].l-
prentices would
u:iﬁegntandi, and :
whic nineLy- Bent Eet .

nine out of a a5sle Spouta

hundred journeymen would not care for. He, on
the contrary, wishes you to come upstairs to his
level ; and if you will make up your mind to study
his puicra with ecare, you will certainly be able to
get up half-way, if you do not reach the top landing;
and Ermumﬁ you have some desire to get out of
the jobbing shop into the first-class shop, which is
infinitely better than getting out of the frying—pu.n
into the fire, which you have unfortunately done in
this case. I am not a tin-plate worker myself, but
although many people are inclined to ** write me
down an ass,” and do so sometimes to such an
extent that I vnlunr.nrﬂr touch my ears to ascer-
tain to see if they still remain & la mode, or
have nssumed a long and hairy form like those of
Midas, yet in the matter of bent kettle spouts, it
would not puzzle me to nmnmglish the bending of
a8 straight spout into the form shown in Fig. 6 (page
49), by fllling it with lead, and then coaxing it into

the desired form with a hammer, after which the
lead must be run out; and to understand that
?lpnutz like Fig. 7, which, with Fig., 6, I repro-
uce here to save readers the trouble of refer-
ence, are made in halves, and then brazed up.
I have asked Mr, Alexander to enlighten you
on this point, and you might have arrived at
the information without throwing bricks at him,
metaphorically speaking, by simply asking the
question ; but now you must wait for the enlighten-
ments until the tea-kettle question comes to the
front, when the formation of a bent spout will no
longer remain a mystery to you or anybody else.
But now I am brought face to face with a fact
which “everybody knows,” but of which I have
hitherto remained miserably ignorant—namely, that
it is both *‘difficult and dangerous to pour hu;lm[i
water from” a straight aEuut.--nn operation which
have been permitt ng; the feminine portion of my
family to perform daily for many years, when
manipulating the coffee-pot at the first meal of the
day. How truly thankful I ought to be that they
have hitherto escaped disfigurement through acci-
dent, if nothing worse, which might have arisen
from pouring hot coffee from a pot with a straight
spout! Waell, it is never too late to learn, and
thanks to you, dear G. C. B., I have added to my
limited knnwiedge. and am betier informed now
than I was before I received your letter. And now
I must put you to a little pain, as
the surgeon said before sewing u
a scalp wound in a broken head, Lh
by telling you that it is of no use c
to put any trust in the appearance
of “articles on practical geometry |
and mathematies” in Wonrk, “=o A
that we who live in the country,
far from technical schools and
advantages town men have, may
not be left out in the cold alto-
ether.” But according to your
etter, you hail from Sutton, Surrey,
and, according to my notions of the
Ecngmphr and topography of the
ome counties, Sullon is only thir-
teen miles from London by the
London, Brighton, and South Coast
Railway, and thercfore not so far
from the metropolis as to prevent
you entirely from the benelits to be
derived from the technical schools
that are to be found thercin.
Besides, I trust — you see [ am
going to do a little in that line now
—that you may soon have a tech-
nical school at Sutton. Mean-
while, let me remind you that there
is an admirable series of ** Lessons
on Practical Geometry” in both
the " Popular Educator” and the
“Technical Educator,” published
by Messrs. Cassell & Co., which I
cordially recommend to your no-
tice, and that, if you prefer such
lessons in a collected form, you
will find them in * Linear Draw-
ing " and other volumes of Cassell's
Technical Manuals, Work is, of
course, an educational journal
from one point of view ; but there
never was, and there is not, the
glightest intention of convering
elementary instruction such as yon
ask for in your letter, and which
has been already completely and
efficiently supplied in the educa-
tional works and elementary text-
books to which I have referred.
You might as well ask for ** Lessons
in E{Jelling,” or for the beginning
of all knowledge that is tuken in
by the eye as well as the car—
namely, the alphubet.—Ep.]

Gaiting Wheels, — WoRrRKER
BEE writes :—* With reference 1o
my note on this subject (see* Shop,”
Section 1., page 519 of Wonik),
the accompanying sketch was
omitted from my text there. It is
now presented, and will serve, [
hope, to make my remarks the
more understood.”

How to Fret a Banjo. - .J.
G. W. (London, N.TV.) writes to
R. H. H. (Crewkerne) (see page 503,
Vol. II.):—"Have you read my
instructions * Howto Freta Banjo'?
(Vol. I1., No. 70) ; and if you have
read them, have you given them a
practical test? I did not say divide
thﬁlllmck tﬂﬂf b{lll‘lljﬂ into eirghlcen BOTTOM
equal parts with a pair of com- :
passes or spring dividers; the Gaitirg Wheels,
distance between the points of com-
passes will give the exact distance from the nut
to the first fret; then divide the distance from the
first fret to hrir]go into eighteen equal parts: that
will give the distance from first to second fret,
and so on with the others, dividing from each
fret to bridge into cighteen parts. [ say again
that this is the best and ecasiest method to fret
a banjo, and until someone can show me some-
thing better I shall continue to adopt it, Of course
it requires patience and eare in setting out a scale:
there are no ‘near enonghs’ about it; it must be
exact. Vhile writing this I have tested a mandoline
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! convenience of light meta

I have made and fretted by the method I give,
and find that it is practically true, if not
ally ; so, therefore, if the method I give is suita
for fretting the short neck of a mandoline, it is pe
{Jﬂﬂt!r clear that it will do for fretting the neck
anjo.
the distances for fretting Brewster's ‘grand or-

chestra model,” which, by the way, has a 13 in. .

hoop, and not, as you state, a 124 in. Would you be

surprised to hear that this maker's banjos are
fretted h&prccise! the same method that I gave in
Vol. IL.,, No. 70?7 Very funny, isn't it? ou will

write to the Editor for my address, I will mark off -

and send fuu one of my fretting scales to test, if
you are still not satisfied.”

Motto for WorREK. — AN OLD SUBSCRIBER
writes, in sequence to J. W. H., as follows :—"“On

age 50 of Work, Vol. Il., under heading * Cork-
cutting Machine,” you ﬂu&;gest. that * 4b uno disce
omnes' would be a goo stundinF motto for the
periodical. So it would. But will you permit me
to suggest a_shorter, and an equally npprnigrinta
one—viz, ‘Solvitur ambulando?’' For, all
matters coming within the wide scope of WORK,
the difficultics of every kind experienced by sub-
scribers (professional as well as amateur) are
removed with such admirable lucidity by the staff
of Wonk that it becomes a pleasure not only to
those who live thereby, but also to such as, like
myself, take it in hand to occupy a leisure hour,”

Improved Attachment for Lathes.—F. M. R.
(London, ££.C) wriles :—** The unlmrutu.a shown in

the accompanying illustration will be found a very

useful adjunct to a lathe or any similar tool from
which a wvertical reciprocating motion can be ob-
tained. It consists of a stundard which is bolted to
the hed of the lathe; upon this slides a grooved face-
plate, to which is sccured the work to be tooled.
This fare-plate is moved up and down by a roller
mounted upon a pin belted to the ordinary lathe
chuck-plate, which travels to and fro in the roller
ath formed upon the - ;
wack of the shide, the ——
length of stroke depend- T 5
ing upon the distance i *
of the roller pin from Qe
the mandrel centre. By B
placing a cutting tool
in the slide-rest and
operating the feed-screw

Attachment for Lathe.

by hand or by means of self-acting motion obtained -

from the slide. metals may be planed, shaped, ke
grooves cul, and a variety of other tooling wor
accomplished with nccurucf’ and rapidity. For the

r _ -workers, a punch and
pair of shearing blades can be added for cropping
plates and roughing-out material. The ves
upon the sliding fuce-plate ecan, when desired, be
replaced by a vice for holding the work, or a vice
can be bolted to the grooved Ignce-plnte. The illus-
tration is taken from an attachment fitted to a 4 in.
centre Inthe, which has a stroke of 3 in.: n.upeed.
can be obtuined of 50 to 200 strokes per minute.

IT.—QUESTIONS ANSWERED BY EDITOR AND STAFF. .

Unsightly Cupboards.—CursoArD,—No end of
resources are open to you to render your cupboards
sightly instead of being an eyesore. Do away with
the crimson calico, and paint the glass in some flat
but genial tint. Then you might ornament the
panel grounds with fleur-de-lis or other stencil
patterns in another colour. Or you can obtain some
of the imitation stained glass patterns sold la
in London. If you refer to the Index of Volume

of WoRK, you will get several hints as to decorating |

theoretic- ;_‘_ |

ofa
You give an elaborate lot of figures, glving

- I-'I'i .“I.:'I'
: 1..13.'5
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in this way. A coat-of-arms or motto might be
worked in.- C,

Bicycles.—Tne Irrsn CycrisT,—Our contem-
porary, * The Irish Cyclist,” criticising an article
on “A Few Hints to Intending 13'qu:ﬂn!l.s«:lr:eli of
Cyeles,” Vol. IL., No. 66 of WORK, remarks :— To
commence with, the author conjectures that the
reason why riders put their saddles back is to
secure adhesion of the driving wheel to the ground,
whereas a rear-driving wheel requires no such
thing, and the only reason a safety or tricycle rider

uts his saddle back is that he wishes to sit behind

is pedals.” In this sentence our_ contemporary
jumps to a very false conclusion. It was not the
author's idea to convey the impression that the
riders put their seats back any more than that they

had the handle bars placed too far forward or too
high, but that the makers did it and did not allow

sufficient adjustment to move it forward if the
rider u:l+ﬂsir.*au:lfI I mvself do not think that 20 per cent.
of the riders know that they are increasing the
adhesive power of the driving wheel by placing the
seat further back over the centre o e wheel.
I have on several occasions met men on the road
who have complained that they could not sit
upright on their machines on account of the seat
heing so far back, and yet at the extreme limit of
its forward adjustment. Again, I bhave met them
with the hu.nd}ea almost as high as their chests,
and not capable of being lowered. In these cases

the riders wanted a better designed machine, as the
design only was at

fault. The article of

z WonK was written to

prevent such ma-

A" chines being bought.
A In answer to our con-
A temporary’'s last and

most import-
. 2,

ant remarks,
I have made

skeleton diagrams of
Figs. 2, 3. and 4, and
have given the same
numbers to them as
in the correspondin

siketches in the urigE
nal article, so that
there will be no confu-
sion when comparing
them. Fig. 2isshown

F
by the full lines. A,
Bicycle Parts cCC B, C, and D are the
Diagram. points of intersection

of these lines, and re-
present the shoulder,
thlEh, and crank axle
an hands respec-
tively of Fig 2 in the
original article, Fig.3
is shown by dotted
lines. A, B/, ', and D',
represent the same parts respectively as above,
but in the positions of FIE 3 of the original
article. Fig. 4 is shown by the dot and dash
lines. A", BY, ¢”, and D" represent the same parts
respectively as above, but in the positions of
Fig. 4. In the diagram, Fig. 4, the handles D” and
the crank axle ¢’ are in a vertical line and not in-
clined, as shown in the orllglna.l sketeh ; the reason
will be explained later. the diagrams I have
taken the crank axle as the common centre and
drawn a vertical line @ b through it, and then
marked off the relative tions of the shoulder,
thigh, and hands in each sketch. Fig. 4 represented,
in the author njudgma"t;& the best relative positions
of the seat (represen in diagrams by thigh)
handles, and crank. The seat and crank in g,:'i
were intended when drawn to be in the same
relative position to those in Fig. 4, and when due
allowance has been made for ntratauﬁlng forward to
reach the handles, very little more {8 necessary for
inaccurate drawing, as will be seen by the diagrams,
in which, if the point 1/, representing the handles
were brought to p”, the points A’ and B’ would
almost coincide with A” and »” respectively of Fig.
4, thus producing the same ** ideal ” position for the
safety as l:ur the ordinary. Our contemporary con-
tinnes :—"In brief, the only defect of the attitude
in Fig. 2.is that the handles are too forward. Bring
them (a8 they would be brought back in
almost every first-class machine of the time) and
the rider can sit upright on his saddle.”” There
must be some difficulty about bringing the handles
in the safeties as near the body of the riders
as in the ordinaries, or we should surely have
had some enterprising maker to the fore with them
but up to the present no such machine has been
noticed by the author, If the rake of the fork or
the bend of the handles were excessive, then it
could be arranged ; but most probably there would
be some unforescen defect condueing to back steer-
ing. This Fig. 2, as will be seen from the diagram,
i8 not, as our contemporary asserts, nearer the

Fig. 2 is shown
by full lines. Fig. 3
is shown by dut-
ted lines. Fiw. 4 5?
is rhown by dot
and dash linea

““jdeal” pnsitiun._F:;?. 4, than Fig. 3 is, and the
only defect of this figure is not, as our contem-
Eumrr asserts, that the handles are too far forward,

ut as stated in the original article, “ The principle
defect of this figure 1s that the handles are too
high.” In the original Fig. 4, the handle and the
centre of driving wheel, though shown slightly out
of perpendicular, were intended by the author-to be
in a vertical line; but the block evidently got slightly
twisted, which in this position makes the horizontal
distance from the seat to the centre of the crank
axle more nearly coincide with Fig. 2 than Fig. 3,
which mistake principally called forth the remarks
of our nunmmd?ormir. If the author of the criticisms
will now kindly follow the advice given to us and
set up perpendiculars through the crank axles
of the sketches they have reproduced, and measure
the horizontal distances between these and a point
representing the thigh bone of the riders (this
measurement is preferable as the nose of the saddle
is not visible and the back is not so accurately
drawn), he will find that Fig. 4 is so twisted that it
now more nearly coincides with Fig. 1, which he
admits is a b position, than with any of the
other sketches. I think, when, even in copying
four sketches, such a mistake is made, that our
contemporary might allow a little more latitude in
the original designs.—P. B. H.

Opal Letters.—W. H. C. (Ilkeston).—You_ will
obtain these of Messrs. Nash & Hull, 202, High
Holborn, London, W.C., or of the Patent Letter and
]‘:iprémel Co., Limited, 144, High Holborn, London,

Self-acting Fountain.—E. E. B.—The cause of
the delay in playing evidently arises from the pi
getting choked with air; possibly you have made
the bend too sharp ; you can always Iy relieve
it by blowing down the jet hole sharply; in any case
it will right itself in a few minutes if let alone.
With regard to the height of jet, it depends upon
the bore of the tap; some are very narrow and
straight; the best are the widest and conically
shaped ; if you donot like the 14 in., get an ** oil-can
nozzle,” an
height possible.—C. M. W.

Salt in Bunsen Battery.—J. M. (Newcastle-on-
Tyne).—A solution of common salt may be used in
the zinc compartment of a Bunsen battery instead
of a solution of sulphnric acid. The chief dis-
advantages of this solution are:—(1) It increasesthe
internal resistance of the cell, and, consequently,
there is less available current in the outer circuit;
but this is not very marked at first. (2) It crystal-
lises in the pores of the porous cells, and soon
bursts them above solution line unless soaked in
warm water after each time of using. (3) It forms
with the zine a muddy deposit in the cell, and thus
makes the battery more dirty than when used with
sulphurio acid. (4) The force of the current is
slightly less with this solution. The zinecs should
be as carefully amalgamated to use with this as
with other solutions. Wash the zincs ia hot soda
water to free them from grease before immersing
them in the . acid pickle, and let this also be warm.
Yon will then have no difficulty in getting the
mercury to adhere to the zine.—G. E. B.

Direction of Current from a Coil.—Mac.—
The direction of a current from the secondary wire
of an induction coil, whether a medical or a spark
coil, is opposite to that circulating in the primary
wire of the same coil. The following is a simple
method for detecting the direction of an elec-
tric current. Dissolve .a small piece of copper
sulphate (bluestone) in a small quantity of
water held in the bottom of a china egg cup or
similar small vessel. Connect a scrap of copper
foil or large copper wire to each of the terminals of
the coil by means of a length u!ﬁupper wire, and
immerse the two scraps in the copper_ solution.
Now pass a current through the coil and note the
condition of the copper scraps, One will be corroded
by the current; mark this one P, as it comes from
the positive pole of the coil. The other scrap will
receive a deposit of copper ; mark this N, as it comes
from the negative pole of the coil. Tﬁq direction
of the current is from positive to negative. Note
how the battery was connected to the coil, and
always connect it in this way again to be sure of
the direction of the current.—G. E. B.

Chair Stuffing.—I1. B, H. (Llanrwst)—Without
seeing the chair, or having actual measurement, it
is extremely difticult to explain in anything like a
reasonable space how you are to manage. The
leather, or whatever the covering is, must be set
out for the buttons, and to allow for the pleats, a
certain fulness must be allowed both lengthw
and across. For such a chair as you describe I
should sany a fulness of about § in. would be some-
where near the mark. Remember that the frea.taar
the fulness the deeper the pleat can be. In case
fnu do not understand what is meant by the extra

ulness, let me say that the covering must be larger
by this calculated each way h{ e number of
buttons there would be required for plain covering.
‘I'hus, if you have three buttons in a row, allow
accordingly.—D. D.

Boring Pinion Whoel.—AMATEUR FIFE.—If
our wheel is 12 in. In diameter, and requires a
ole of only 1% in., I think it should be called a
wheel, and not a pinjon; if it has arms, yon can
put it on a face-plate with a little block of wood
under three of the arms; let the blocks be of such
n height as to lift the rim otf the face-plate by

"ahout 1 in, all round; adjust thickness ot blocks

till the rim stands off the plate exactly the same
distance ; place it as nearly as you can measure
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use instead ; this will give you the full-{-

1890,

in the middle of the plate
. ] ﬂl"l[:l, E] 3
E:]Thg ullﬁlﬂlﬂg. E&Emlgfmtrhe - “'?-Illllrl:f{?;“l'll]l[‘,“ﬂﬂl.'a or
s 1 vour g e
recess in these, and fr L0 ACC-Dlate; o,
bolts.—F. A. M, eel in, and elym "M @
Cance Building, — .
Yﬂl.l hud hﬂttﬂr p“ﬁch“é}aﬁlﬂgﬁlﬁa{ ﬂM:_I"m;Tp_“__

taining an accon V Ok
of what wnﬂi-—Lt.lFf?f how to build g b K, con.

Tﬂrf::]ﬂ-ETigrbfﬂtrﬁ?iﬂeﬂtn‘;{;aﬁl “IJ. I‘LS"””'{P‘HH..-}”_
E%ﬂh?"hf_?{ﬁt%king Piecesof parchme nEi ._.,_,E"’ | l‘f:t P as [
c]em:: Colla E{E‘ 1ent,” sold wholesale by 1}a « o he
E*Gq. ‘Thn Ezndntlrll]ltlp:‘;r{rf Ilmi I\‘rﬂ"!l Ei‘l.tlhl:']_“‘ﬁ:;.":\r.
free. mple tinsat 94, ay 14 n,

est stull w ; .'::ill-*[lﬂﬂl.
acquainted, and I have soon it g 1" I

earthenware and
effect.—ED. plaster in

machin
etc., an
parﬁlunlm and dra

Ch‘lll'nh mr-—w- B. tHﬂ'TﬂdEn,.ﬂn-T ne).—1

submit a sketch of a mate

the pulpit. The atch chair for the ront of
sides are open in-
stead of enclosed
with panels, as
your sketch
ghows the pulpit
to be. If you are
o Joiner you will
need no instruc-
tions;if not,study
back numbers of
WORK, or take
the design to a
first-class chair

wheels, T will

______

Church Chair.

ker. I cannotunderstand whether your sketch
E%mf&a to show half spindles faced on to the
pulpit, or merely gothics; but you “'tlll-ﬂ-]i"iuﬂﬂ nﬂ
difficulty in altering my design &acco gly,

wrong.—J. S

ainting Cart.—M. T. W. (Warbleton)—Refer
| tuI;fn. 63, pﬁgu 209 in ** Shnp.;' Vol I1. aisru}."ll 1;:111

answer on painting a polo cart; also
mﬂiﬂ 4730f * Ehgp." The secret of coach pain

getting the under or gro

undwork up preparatory

s 1
-.‘-“:'." 3
1 . -

=
|
il

to painting, and not in giving it a great num-_ .; H :

ts of pain d only tend to m
gﬂug ‘.Izn.m:i.f As you wish to pick out the wheels
white,

dry white lead and grind in
%ﬂlrflpg. adding a little blue to it; or,

the cart the day after, mix
lead, a little varnish and turps, also &

it, to keep the varnish from turnin

yellow, In e
thumb and finger of the ﬁﬁnﬂﬂ;‘u Itan%*

t.hm tﬂﬂuiﬂﬂ ﬂ-nd £ [hﬂ
Kbraliht, keep your eye on the auly ¢0 ¢ lni

Aibe dry was mgzl” htsiltiﬂm:iean cold wgotﬁrﬁl-
d leather, and mﬂ}rgﬂ the boC¥ :
wheels a good coat gdﬂi'hwizlﬁn Hnﬂﬂaﬁd m"hl hing

uite dry wash
Erlt.h sponge an

in a warm room ; wn
panels the brush must be !u.ggr g::}ga‘ﬁ"lfﬂr or the

ttom of the panel, and ne
"ﬂtl?nulnh will show even to the e
the black panels show &Y. F5g up, and whit
Eilfgfmthtgﬂh::rgm not showing when Varn
mn! -—NAUTIEUE* ﬂl.'l-
el e,y heating ﬂpl’“fﬁﬁ.?;,g‘i'ﬁ;’ﬁrg fointa
upon 1t that the Jag v oy if they were 20
t-ifem at ﬂ.ll.1 It ill!ﬂjsl;]B; ﬂﬁi‘ od Jong juit:inrt; s
c g
Rluﬁg?iégerguyu.&d this with a Bﬂﬂ{iﬁlﬂ C atterton®
and then covered

to be varnished over the mme_gg._ 4

icking out, hold the liner Lo :;-:3"."';'}':;-'5_-7',..
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.~ Zine can be as readily relacquercd as any other
 metal, The metal must be quite clean, and must be
- heated before the lacquer is applied.

- tiens previously given will apply cqually to your
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_ora similar insulating substango. Tho
oy ek soldering wires may be eithor rosin

-

ux employed for ;
21' the ordinary soldorving fludd {uhl:llldu '::nnf{;%%
. Qlean the onda of the wirea wilh
lhﬁnmlglnt'ﬁ. tl.wiat them togethor to form a joint,
the J
dering-iron previously well tinned—that
ihuéﬁt Hﬂwll.hgauldur. Someo of this solder will
0
ﬂﬁ o joint to make it seoure. Wash oil the
st tho fluid with a wet sponge or rag, dry
§ warmi
by n;ntvt;rrm joint before coating it with cotlon,
ﬁk,ﬂhthﬂr insulating substance. If you have n
melted solder handy, and dip the prepared
‘:-ling% this instead of using the heated soldering
s only apply to metallic cements for mending
m& g{fsg ornamental articles.—G. E. B.
cannot fix ectrie light in your “spring back
as a substitute for burning oil ;" but you may
an electric lnn:I]} set in a white
reflector, and a small battery made of
Engineers, 578, Hatton Garden, London, IL.C.,
inform me that they make sets suitable for the pur-
4} in., and weighs about 2 lbs. The price com-
ete is 35s. the set.—G. E. B.

solution or Kkilled spirits) the Inatter belin

:ﬁp oint in the soldering fux, then rub it with
th
the soldering bit, and mmug‘h of it will
i
e it, and rub some paraflin wax
nﬁmhurut.lninta to make on fine wire, have a small
The cold soldering recipes you have scen in
Electrio I.lg‘ht for Bicycle.—CycLIST.—You
an e

get made for your own use an electric light
ebonite cells. Messrs. Cathcart and Peto, Klectrical
Eﬂﬂ. Each set measures externally 31 in. by 2 in.
| nering Zine.—MARRWELL (Brixton).—

Any iustruc-

particular job.—G. E. B. .

How to Make a Landing Net.—F. J, C.
{Maidstone).—Follow the general instructions given
for netting a hammock on the front page of No. 79,
Vol. II. of Work. Get a ring of }in. brass wire
15 in. in diameter, or better still, make a frame out
of two pieces of whalebone bent and hinged to
form a collapsible ring. Make the first chain of
meshes out of stout netting twine in 4 in. meshes,
long enough to take in the circumference of the
ring. Then follow on with the same size mesh, in
finer twine, in one direction round and round for
some three or four rounds. After this, abate the
number of meshes by dropping three in each alter-
nate round at equal distances apart, and thus
gradually bring the net to a taper point at the
bottom. Finish off wilh a grummert or ring of the
twine, } in. in diameter, whipped with a bit of
white thread. Iasten the net to the ring with two
half-hitches of twine in each mesh. “Fhe net must

dressed as a fishing-line, and carefully wushed
and dried after each time of using, to preveut bad
effects of damp.—G. E. B.

Dissolving Gold from Engraved Surface.—
BLACKBIRD.—Two parts hydrochloric acid to one
part of nitric acid is the right mixture to use for
dissolving gold, but this will frost the surface of an
engraving, and leave it dull. If you dilute the acid
mixture with water, its action will be less energetic,
and it will not corrode the surface so rapidly. You
Inay dissolve off’ some of the gold in a solution of
potassinm eyanide by sending an electrie current
Irom the engraved article through the solution to
another article—that is, make the engraved article
an anode in an ¢lectro-gilding bath. This also will
rough the surface, which must be got up afterwards
E_rj' Enlﬁttch-hrushmg and polishing the article.—

Emulsion, — AMMATURE. — Abney's books are
the best in every respect and thoroughly reliable,
and if the directions given in them are lj;nruu *hily
carried out the experimenter ought tosucceed. The
fullowing is a simple form : Dissolve 100 ins of
quurd gelatine in 3 ounces of pure water, in which
42 grains of bromide of ammonium have been pre-
viously dissolved. This is done by soaking the gela-
tine for a few hours in the water and bromide until
it swells up and becomes soft, then put it into a
:ﬂater bath, and apply heat until the gelatine is quite
S ssolved ; this must then be put into an opague
Jottle — ginger-beer bottle, for instance —and 55
Llru.m_s of crystal of silver nitrate added little by little,
:‘}ﬂtlﬂi}lﬂg up well between each addition until the
_whﬂ €18 dissolved. P’our this out intoa dish to set:

en it has done so, squeeze it through some coarse
?ii'l._m Hh-ﬂ into cold running water, and let it wash for
fma ours to remove the soluble salts; gather it
S the water, and place on a hair sieve to drain
ml;tf]:f;"m_i hours, It may now be replaced in the
o €, W hich can be set in some hot water to melt,
:Er- when melted should measure 5 ounces; if it
: di-? fimt,_muln; up the quantity with water, add
luuu“j s of ulm-n. of wine, and filter through wash-
aptind. ILis Lhen ready for coaling either plates op
L-.mtll:] J"‘n.lll}' Smooth pure paper will do: saxe paper
1::111-:-'{1:‘ aps a8 good us any., They require no pre-
!u::ldIL, ‘i:iﬂh_ being merely drawn over the surface of the
i e ‘jldurm cmulsion, and hung up to dry, avoid-

Iﬁ: L!{lﬁ -bubbles,  All these processes must be con-
DR 4 weak ruby light. A paper that Axara-
Ny Inay find meet his wishes is simply made by

B ready sensitised matt or albumen Paper on
» Im{ru.-r cent. solution of bromide of ammonium for
h‘u]{:ni:},u;'":m'ltnd drying in the dark : this may be
- I i B : '
bromi Epupur._u_m“m uanuer as the ordinary

Taning Concertina.—J.

the concerting

he expoged and unexposed plates. Wh
l‘f it is known all thE F:tes hngg
gy OXR0sed. - A small projection on the top edge
ue sneath will assist in counting how many

M. (Bayham).— o ¢ ‘

Is English, Anglo-German, or (Gierman, or if single-
nulu,ifn'gnn. or “eclostinl.” 17 1L is an Knglish one,
and wants thoroughly tuning, do not attempt it, or
you will get into o muddle; it will be far beller to
gond it to n maker who will do it properly and
oheaply ;3 nhoul 48, is o fair average, or, if damaged,
fn proportion. If only a few notes are out of tune
you may procoecd as follows, I'irst find out which
are the faulty notes by sounding each one with 118
oclave, then earefully take ont the six long screws
and take ofl' the top. You now have the ** pan-board
and the draw notes exposed to view. Take the pan
out by inserting the forefinger in the central hole
and pulling it straight up. (Before doing this, how-
ever, note carcfully the exact position of the pan in
the box, so that you may be sure of replacing it in
that position.) The press notes will now be scen on
the under side of the pan, and a cireular label will
be found in the centre which shows the name and
position of each note. Remove the offender by
pushing it straight out from its groove with a blunt
tool, such as a screwdriver, pressed against the
clamp, and if it is too sharp, remove a small portion
of the metal of the reed at the head by Burapmai
with a penknife or very ]iﬁh“j’ filing it with a smal
file. If too flat, alter it by scraping or filing it at
the tip, in either case having previously placed a
piece of very thin sheet metal or parchment under
the reed, to prevent its being bent or pressed down
during the operation, which would prevent its
speaking freely. Donot do too much filing ; a mere
touch, especially at the head, is quite sufficient to
make a considerable alteration, and if it is filed too
much the quality or, as it is called, the “ voicing "
of the noteis likely to be altered. Beforereplacing,
hold the note up edgeways to the light, and you
ought to be able to sce between the reed and the
plate for two-thirds of its length. This applies to
all ** free reeds” (except curved or bent ones), the
larger notes of course requiring more spring than
the smaller ones ; but it will be a pretty safe guide
to give a note from the middle of the concertina a
spring of about the thickness of a visiting card.
ou ¢an now replace the note and the top, and pro-
ceed to try it with its octave., If it is free from
‘“ beats,” or waving, it is in tune ; if not, proceed as
before till you get it right. The best way of trying
the notes is to seat yourself on a chair, and, taking
o pin that has had its point flattened out, press
down the key of the octave to the note you are
tuning, and insert the pin between the key and the
cloth bushing, which will hold the note down, and
you can then hold the lower head of the concertina
tigh ”f between the knees, while the upper one can
be held firmly in position with the hands, and the
thumbs are free to try the notes. If, on trying the
notes previous to tuning, any are found so flat as to
be discordant, it is useless to attempt to sharpen
them, as the flatness is owing to a flaw in the metal
itself, and it would drop out of tune again directly.
These remarks apply equally to the Anglo-German,
which works upon exactly the same principle as
the English concertina, except that the English is
known as double-action—that is, press and draw
notes are both of the same pitch, while the Anglo-
German has a difference of a tone or semitone
between draw and press of the same key.—I3. F.

Model Cutter.—H. G. (Dulwich).—Wait patiently
for the article on this subject. Use good white
pine for the hull, and yellow for mast and spars.
I'he dimensions giﬂ:n in previous reply are all that
are necessary.—G. J. E,

Sawing Machine.—OLD BoY.—An article will
shortly appear showing how a serviceable and
1:1:-“'&1-%11 machine may be constructed at a low
cost.—ED.

Tools, ete., for Engraving on Metal.—W., B,
(Newport).—The only firm with which I am ae-
quainted who deal in all tools for engraving on
ﬂu]llper‘ steel, and other engraving, is Messrs. John
Sellers & Sons, Arundel Street, Sheflield. Their
prices rule rather high, but the tools generally are
of the highest quality, so that the extra expense
at the outset is usually the most economical in
the end. In answer to your second query, I do
not know ol any book upon engraving on metal.
I'here are several books upon wood engraving and
etching, but_mone, so far as I know, on metal
engraving. You will, however, find articles on the
subject of engraving in the various encyclopesedias
—notably, the *‘ English,” and which is also illus-
trated—but as they merely skim the surface of the
subject, a learner would hardly gather much in-
formation, which is chiefly technical. You will
find a short article, fully illustrated, running
through Nos. 33, 38, 43, 45, and 48, in the first volume
of WoRK, and from which I hope you may gain
some useful information.—N, M.

Hand Camera.—SauvL.—If vou
to make an instrument of the Fkindﬂﬁlelai?nﬁagﬁ
should not be difficult for you to construct one of the
magazine pattern. There are so many devices—and
good ones, too—for effecting a change of plates in
a simple manner, that it is somewhat di cult to
say which is best. Perhaps one most easil made
is when the Slntes are contained in sheaths and
set one behind the other, and pressed up to register
by a spring at the back, A light tight is
attached to the upper part of the camera, the plate
H]xpﬂﬂﬂd haingba ted by the finger and thumb, and
&ﬁeﬂ a.tmtha ck of the others, a piece of wood

In an instrument
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of this pattern, the number of plates is only
Hmited h}r the length of the receptacle.  Ancother
kind is when the plates are merely backed with
opaque paper, just turned over the fronl edges, and
cach other, pressed into register by

need behine .
ﬂ gpring ; after exposure a catch is removed by
means ﬂl‘ a milled-headed button on the outside

of the camera, supporting the plate by its lower
edge, and the plate falls into a space below, n weak
spring giving it the necessary tilt, compelling it
to fall fnce upwards on the plates below, where it is
retained in place by springs. Anothersimple form is
where the plates are held in position like the views
in o revolving stereoscope, and kept in register by
o lever and button: in this form the plates are
fixed in sheaths, which are attached to a small
endless band, and by the turn of a button brought
one after another into position, an index and pointer
showing how many plates have been set for ex-
posure. The list of cameras of this kind is very
numerous; the general idea in all is to place a
plate in correct position, removing 1t after ex-
posure with as little trouble and expedition as
poseible,.—E. D.

Book on Graining.—J. K. (Wuatford).—' The
Plumber, Painter, and Glazier,” 1s., Houston and

Sons.—K.

Blisters in Paint.—PAINTER. —Some believe
blisters to be caused solely from the presence of
water under the paint skin; others vouch that
gases and not steam are the direct cause of the
nuisance. It is difficult to give an authoritative
answer to yourquery. Are the iron cases free from
every trace of water or greasiness before mnting
If they show rust when blisters peel off, it loo
very much like water ; there is evidently a want of
cohesion between the iron and the first coating. If
this is a question of primary importance to you, I
would advise you to write to Mr. E. Mathieson,
Ardrossan, near Glasgow, for a copy of his book;
he will probably let you huveit at a greatly reduced
price. It is the only real attempt to grapple with
‘blisters” that I know of. Try also the *“ Paint
Preserver ” of the Church Manufacturiu% Company,
Pomeroy Street, S.E. It is a remarkable produc-
tion, and worth experimenting with.—F. P.

Patches in Painted Woodwork.—ARNOLD —
The *‘ugly brown patches coming through the

aint” after three coats of white-lead t has

een given are very easily accounted for. It is the
resin in the knots discolouring the lead paint, and
exuding out of the wood. On page 699, Vol. I. of
WORK, paragraph commencing with, “ Paintissome-
thing like,” ete., you will find this matter explained.
If you did use knutt-ing—l expect not—it was very
inferior in quality. Goto adecent shop, and be sure
youget the right thing; do not be put off with a drop
of polish, etec. Youar remedy is to give the places a
thin coat, or two thin coats, of ‘‘knotting composi-
tion;” then make up the white again—use raw
linseed instead of boiled ditto—in proportions as
before. Then touch up the knots twice with the
paint, and fgive one coat all over to get once more
a solid uniform appearance. Four coats are none too
i;.““f:}r’ so there is not much harm done after all.—

Vandyke Brown.—VANDYKE.—The trouble yon
complain of when using this pigment is not common
to such. Ishould think it is due to either being of
an inferior quality or to being greasy, or else there
1s something wrong with the grounding paint. Get
a little pigment from elsewhere. Vandyke should
be purchased ready ground in water, and of the
best quality only. Perhaps there is no necessity to
use it so thick as you speak of; for walnut, you
know, there is ivory black, burnt sienna, and van-
dyke, to get variety of tone with, separately or
pux,g{i. as we like, See paper on ‘ Walnut Grain-
ing"” in WORK,—LONDON DECORATOR.

Marbling. — YOKEL. — The only lithoera
colour- examples are such as weyra givfxf Eﬁ%g
various issues of the Journal of Decorative Art (15
St. Anne Street, Manchester) a year or so back.
Dove marble is of a grey colour: ‘it may be simply
imitated. Paint the ground a ligcht leaden tint of
blue ; e some of a darker shade, and with a
feather put in veins and markings across the block
or ﬂaue ; use thin black in the same manner, but
rather s rgnﬁlr; then put in white streaks and
soften Wwith a stiff softener; when dry, scu’mhla
mBEh Pthin white and put in solid touches of white.

Paint for Venetian Blinds,—J. S, W Ma

eld).—An answer bearing upon this aulgjectciirgii‘lyi
cznf?}glgs 'i:..ll;' wﬂtaﬁﬂ, "i;?l. : The laths

ntedin the usual manner. Le
hei i;llrat thoroughly washed with soda, thu%L{tzleth?dl
with white-lead paint (of desired tint) and finished
with a coat of enamel paint, or two coats white-lead
paint, and then one coat of light copal varnish.
E}EF tmttﬁunkhﬂ made by the addition of a little red
plue, &11]; ﬂﬁ pligments. A substitute for enamel

0 e white lead mixed with copal varnish only.

New bl i :
mmpusitli]gi{'i%flf,? & first coating of “knotting

Cabinet and Overmantel D
: esigns. — S,
Brizton).—There have been many g:-lf! the?e ]ijﬁ

ol. I. of W Buy the Index to that volume

"ORK.
enny, and the whole contents of the volume

Then obtain the numbers
o1l
kseller, or ut.Pie.aars. Uﬂ.-srsell

Paok-saddle —SADDLE.—Th .
. .—The nurhber i
B. R. Newburghpstew;nrl;'a Patent, cgmi;:rre[r}?f}%ﬁ

for one
will be

_olsc_; 'rll%ingwo:‘pd.clq'r'n -,
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[Work—November 2, 1890,

His address is Travers' House,
A direct communication with

him is the very best course.—J. C

Enamel.—C. M. ( Brighton).
what vyon mean by th
used by makers of
Y ou must be confon
have seen used or the prep
sometimes when the work
on cheap overmantels,
vou want to
finish them by
1£. however, you do not ca
ixture of size and w
-J. W.
taken from

No. 16.340, price 4d.
Windsor, Berks.
— 1 do not know
el preparation
s before ebonising.”
ing you
is used

e ** white enam
overmantels
nding it with some fill
aration which ]
to be polished bright
frames are anything
me recommend
ing in the usu
tor this, coat them
hiti“g-_ui D-

(Barnsbury, N.).
McQuhae's
Handbook,” may be
others who are inguiring
—Four ounces of ]
rsest soft sugar, one pint of
ance of oil of vitriol, Mix

finish well, let
French polish

with a m

Recipe for Blacking.
—The following recipe,
' Decorators’ and
nseful to you and
this sort of thing:
three ounces of the coa
small beer, and half an o
them gradually cold.

Banjo Makivg.—
used by profe
inside the hoop;
rule, but all first-cl
had the hoo
of banjos wit
in the market: but I have nol
could be at all compared wi
German silver. edges spul
and lined with wood inside.
notions by myself
tried, but u
model still
banjo with a good tone,
must make a good hoop,
with a band with
filed in it to keep
« utting into th
for if you bu
jressurc on
will make a
oger” vellum 1

Artisans’
black,

J. S. (Glasgow).—The banjos
players are lined with wood
there may be exceptions to th
ass banjos that I have seen have
There are various new styles
but no linings to them,
t heard of one which
th a hoop made of
two steel wires,
A number of new
makers have been
f writing the ordinary
To ensure making a
u desire, you
line it with wood, fit it
turned in it, or notches
the wires of the brackets from
llum : use the best brackets only,
brackets that as soon as you put any
em the threads strip off, you never
banjo to your satisfaction. Use a
hey are more expensive than the

ssional

metal hoops,

un Oover

and other
to the time ©
olds its own.
such a one as yo

a recess

rly pulled down
ht and hard as a
is applied by the
rtainly give preference
it was of a uniform
d. I would not have a trans-
my own banjo at any pri
layers, like other musicians, ha
when ordering a
would like the vellum to hav
tch on it, another would lik
d half white, another all white, and so on.
vellums, it requires care and judgment,
obtained by practice and experience (at
ught); it would not do to be guided
olour of a vellum
imany which have been nice and,
not conscientiously use if I wanted to do
I cannot tell you any-
mention (silveroide),
no experience with it. I have just
n banjo with hoop and band
of pure aluminium, which is much lighter
“jos,” about five times
roportions in size
he tone is very
. The vellum
g inside metal
over edge of the metal.
here from

in price. When a vellum is pro
and set, it should feel almost as
piece of

thiumb or fin _
to a vellum all white, provided
ihiickness all roun
rarent vellum on

ressure

r. lahng.ldﬂe

Iianjo
liitle £ be made: one
e a small transparent

e it half transparent

+vlectin
only to
times, d
solely b as I have seen
lintu:. but which I
justice to my customers.
about the metal you
having had
ma.gu and introduced a

than the ordinary metal
lizhter than brass, taking equal
and thickness of each metal.
wood, but I prefer the
must not touch the wood linin
bnt must rest on spur
‘There are a number of banjos im
America (warranted real dmerican make); the
prise an outside casing of thin
dge is spun over a wire, with a
the edge of metal casin

tow the top edge
When the vellum is pulled down tight

very apt to cut

G. 8. hoop.

hoops of which com
metal ; the bottom e
thick wood lining
finishes a little
lining.
the edge of the metal
it, or if it does not do so, the d, not being pro-
perly recessed, allows the wires of the brackets
to pull into it and cut it.
after this last-mentioned style, or you w
able to get the tone you wish for.—J. G. W.

Bookbinding.—J. G. B. (Stratford, E.).—1 have
analysed your note, and have reduced it to
questions. (1) Do bookbinders use any
form of apparatus to
(2) Is the book laid on

Do not make your b

ill not

circles on books?—Yes.
brass circles such as printers
use ¢—~No. (3) Are such circles and gold lettering
e with separate handle letters

—izx. C.
Gold Lines.—ANXioUus.—You want to know

ld lines and stampsu
t lgcn]t process: one Wh]’ur:?]:l
of finishers cannot accom
factory manner.
tion. I will endeavour to d

you to make

vou begin. The same de
ou are usi

circles—No.

how to pu

' velvet.
isaveryd

even the best
at all times in a satis-

'u.:nulr.l adv
pieces, as not a few when

will be necessary
lines or stamps of any
bed for lea Eg

¥, an 8
nld stain it if
There are at least three

white of e

whether
design. Yelvet cannot

the processes already
work. It must not be dam

irlaire used for leather an
worked over the surface.
for makin
One of them is dri

powder ; another is sandrac ; w
ese are powdered like the
these can be used, but the gunm

.a'l:_ T -T

g T el C

d in any
cloth wo

powders " a8 we

reduced to
i1s resin: both
eggs. Either of

W phoda 3t

is the best : it must be reduced very fine. and it is
best to be put into a bottle and a piece cf fine
muslin tied over it: by this means it can be dusted
over the part to be gilded. When the powder has
been applied the goid is cat to the required size,
and lifted on the roll or stamp. The design is then
firmly impressed and the superfluous go d wi
off. The tools of course must be heated. When
the design is large, it is usual to work it out on
paper, and laying it upon the velvet, impress it
through, and afterwards gooverthe des , Elairing
it with & camel-hair pencil; and when dry, lay on
the gold, re-impress the tools as directed for leather
work, and when finished, rub off the superfluous
old with a clean rag. As to exactness and regu-
arity, it would certainly be best to accustom your-
self to do this without any special tools or appliances.
You might, when you have dusted on the powder,
draw a line, by means of the straight-edge and a
pencil point, and work to the line so drawn. S]j}ght
aivision marks miﬁht. be made the same way. xo0u
counld also make lines and marks with chalk; but
vou must be careful, as velvet is easily marked and
stained.—G. C.

Venetian Blinds,—J. J. (Hadfield). — Though
for many years I was engaged in making Venetian
blinds, I never used a paint-box for painting the
laths: I have heard of a trough being used for the
purpose, which I suppose J. J. means. I regard this
trough as a slow, messy, and wasteful contrivance,
only useful to a heavy-handed workman, who is
quite unsuitable for a blind painter. Laths for
blinds are best painted, held by the operator’s fore-
finger and thumb by one of the upper holes, the
lower end of the lath being ampEed by two small
nails driven into a clean board which is resting in
an inclined position on the edge of the bench ; the
slope is to ?rerent the paint accumulating at the
end of the lath. As to a punching- to make
the holes, Reynolds & Co., Acorn orks, Edward
Street. Blackfriars Road, S.E.; or Hawkins, 126,
London Road, Euuthwnri, each supply & machine
which is good and reasonable in price. If J. J.
means the varnish used to mix with green, which
was 80 ﬂ'eqluentl used formerly, turpentine varnish
is the article; it has the powerto develop the colour
in & wonderful manner. This green is not so much
used now, as it is poisonous, though I never heard
of any mischief from its use. Without the varnish
the same quantit of green would only just tint the
paint, though a colour was I:Euduced with the
varnish. If J.J. means that the blinds are painted
and are now to be varnished, the varnish depends
on the colour. If blue or grey, the varnish 8 ould
be the palest of carriage or copal varnish, though
what is called maple varnish will do as well. 1f a
stone, buff, drab, any of the reds or browns, greens,
or any tints of them, oak varnish will do if of good
quality. If J. J.is speaking of blinds not painted,
let him stain them, if desired ; give two coatsof patent
size diluted with one-third water, and varnis with
best church oak. An articleis in the Editor's hands
on the subject of Venetian blinds which may help.
I could have made this answer shorter if J. J. had
been more explicit ; but I hope it may be of use to
some others, so 1 give this rather prolix reply, and
trust that our worthy Editor may not have to use
his shears : but it would be much better if querists
would be more definite. Longer questions would
require less bulky replies.—B. A. B.

II1. —QUESTIONS SUBMITTED TO CORRESPONDENTS.

—Gypsum (Larnaca) writes:—** Will
any reader kindly inform me how gypsum is burnt
in England, and when with coal or coke, what
system of oven or kiln is used? I principally want
to know how to prevent the smoke from going
through the kiln and making the surface of gypsum
stone black.”

Gear Wheels. — STOCKTON-ON-TEES writes:—
“ Can any reader inform me where 1 can buy small
steel machine-cut gear wheels? This will oblige."”

Cheap Lathes.—ENGINEER writes:—" Can any
reader give me the names and addresses of cheap
makers of lathes? I have not much money to begin
with. and 1 want to avoid the merchant’s profits. I
should like to know where I can buy one Slrecl:."

IV.—QUESTION ANSWERED BY A CORRESPONDENT.

Telephone Distriet and Section. — TELE-
PHONIST writes :—* In reply to INQUIRER (see page
506), you can buy telephones which are free m
the claims of the National Telephone Companies
but they are not practical instruments at all. 1
would advise you to wait until December 9, 1890,
when Bell's patent expires: this you can use both as
transmitter and receiver; the carbon transmitter
patent is not free until July, 1891. If you require to
ugen a district for telephone subscribers on the ex-
change principle, you will have to ﬂl?lar to the
IEieuIe y, General Post Office, London, for a

cence.”

V.—BRIEF ACKNOWLEDGMENTS.

Questions have been received from the following n-
;lentu. And Answers mi'l; In'ﬂ‘lii nug.uuin E%?I:#un{nnw inhﬂ.s }u
.1 eat presanre :—1YRO; ERO ; - . (London )l
J.'E.rE. {Lgﬂdm.&w.]: J. G w«w‘ﬂ"';.l. ']:B.B:
(Norfolk); Yonusa CHIP; R. G. (Prestom); BUGAR BOILER;
0. .gmum;e. w.ﬁémm. S.EB): (¥ :
T. E. .‘(HHH};LH. . (Birmimgham); J. M. Mo (W, :
J. L M. (Guernsey) ; NEMo (Lynun) ; A. A. | : YOKEL;
H. R. (Paddington); Hanwics ; T. J. :W}- RATEFUL
Piawn; INDEX SuLit K O, (Raned: BB D (Yol
3 ' " ] ® H o e A -
ndover : e e Y. BL. (South Shields):

(ndover) ; 8. H. B. (Barnstaple); oy B. Lo H. (@lasgow)
. . H " . i
3. i (Pemberton); Lo (Wigany wF
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“WORK” EXHIBITION.
NOTICE. SR
WATCHES, JEWELLERY, &c.

THE Secretary hereby gives notice that on and
after December 10th next until December m;
exhibitors may forward to the Secretary, “ Work"
Exhibition, Messrs. Cassell & Company, Limited,
La Belle Sauvage, Ludgate Hill, E.C., any small
exhibits of value by registered letter (insured if
above £5 in value). DBy this means such valuables
will be safer than if sent to the Polytechnic Insti-
tution}direct, and if the official label i3 enclosed
the Secretary will gnarantee that they shall be duly
catalogued and exhibited.

JOHN W. HARLAND, Secy.

———

WORK

is published at La Delle Scouvage, Ludgata INill
9 o'clock every Wednesday moruing, and lﬁugldh: Mri;&ftﬂm
where throughout the United Kingdom on Friday at the latest,

TERMS OF SUBSCRIFTION.

8 months, free by post s ss e In B4
6 juonthbs, » . . «« B8 5d.
12 Il.lul.ll.hﬂ. - w s -« 08, 6

Postal Orders or Post OMce Orders payahle at the General
Post OMee, London, to CASSELL and COMPAXY, Limited

TERMS FOR THE IXSERTIONX OF ADVERTISEMENTS 1N EACH
WEEKLY lSSUE.

£ a4

One Page = = = = = = = « = 1300.
HalfI'age - = = = = =« =« =« = 60
uarter Pagg = <+« = = o =& & o 312 6
Eighth of a Page - -« = = « « e« 1116
One-Sixteenthof a Page- - =« = =« - 1010
1n Column, per iuch e = = = = = DIOO

Small ﬁlrepnld Advertisements, such as Situntions Wantel
and Exchange, Twenty Words or les#, One shilling, and Une
Peuny per Word extra if over Twenty. ALL OTHER Adver-
tisements in Bale and Excbange Column are charged Uner
Shilling per Line (averaging eight words), 3

Prominent Pogitions, or a series of insertions,
by m:ﬂuf arrangement.

ey ® Advertisements should reach the Ofece fourteen
days in sdvance of the date of issue.

E;ﬁﬁ::

SALE AND EXCHANGE.

Beit's Patent Enamelled Adhesive Water-
roof Advertising Paper Letters and Figures
in all colours and sizes. Best and chubgﬁt. Liberal terms
to agents. Sample sheets, gratis. actory, 17, Arthur
Street, W.C., London. [55

Tools, Tools, Tools.—The cheapest house in the
trade for Englishand American toolsis LUNT'S, 297, Hackney
Road, London, E. Send stamp for reduced price list. [4®

Victor Cycle Co., Grimsby, sell Mail Cart Wheels. [2E

Complete Outfit for Making Real Photo-
graphs; printed instructions ; ready for instant use.
Carriage paid, 15, gd. Particulars of {500 prize Enmptn-
tions free to all purchasers. No fees.— ork " Depts
Proto NoveLTy Co., Alvaston, Derby. [13 R

Picture Moulds.—15 to 25 per cent. itively saved.
Send for wholesale list now.—DENTS, lmporters, fﬁ":

worth.

Machinery and Tools.—Largest stock in London.
BRITANNIA L!::-E.r, 100, Houndsditch. Cash or hire purchase.

Gas and Steam En o8.— Engineers’, Amatears,
Builders' Tools, Stocks Dql.ir.: Forges, etc. ; utﬂé&i.ﬂﬂ ol
new, 6d., or list Eﬂcﬂnl:i hand, 2d.—BRITANNIA 5
chester. i
Best Book on Lathe.—Chapters on Met
and Screw Cutting, 3s.; soiled copies, 2s.—BRIT
Co., Colchester. ‘ 2 1
Tools! Tools!! New list, stamp. All kinds for am&  ©
teur use. Low pril.'.l:ﬂp—-STIFFIH & Co., 324, Essex T8
London, N. SR mﬁﬁ
Solo Violin.—Beautiful tone and finish, in cas&, =ty &
with bow : part for 15s. 6d. Very exceptional bargl-t;-ﬁf
certain to please, Also 20S. 'wurth music given o5
Mr. Granam, College Buildings, Ipswich. :

Paper Letters, Rubber Stamps,
should apply for sam les (free).—WILLCOX
172, Blackfriars Road, London, S.E.

Cheap Lots of l?aml-'——rqn Fr:twnfka
100 ditto (last season’s), 100 Carving,
gﬂl size), &tgﬁ Enku:-Icmghnsgﬁ P'I;rkl::i 2

ields an ono .

Stencils, 6o large :ients, gs. 6d. All postage
free.—F. COULTHARD, Terrace

Repoussé.—''The Manuval on
Harrispn:, Birmingham, referred to Trtiﬂi?ﬂ' o o
now be obtained from nearly all B ice Bk
London, Glasgow, and Birmingham.

L

il 1

CuARLES E. Rosg, Jeweller, Bolton.

On Hard Soldering—A usell Wil

15, 6d.
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THE WONDERFUL ORCHESTRAL ORGANETTE =

(BY ROYAL LETTERS PATENT.) Hundreds of Testimonials,

A FOUR GUINEA ORGANETTE FOR ONLY 35s.

g aure the sole Proprietors 1n the United Eingdom for this New and Wonderful Instru-
ment. Havingfor many years manufactured and sold enormous quantities of Automatic
rganettes, SC., it bas ever been our a1t to produce at & low Frice an Organette capable of a VARIET

RHeed UIT nr.Te: Hrgam.'lh‘ﬁ heretofore place i before the Public baving tut a limited com and but one nuEﬁ of tone,
* Eure

8 ST0PS

ka|" because,

TONES, o versal satisfaction, we still have had as our motio, ** Excelsior,” and now can exclaim,’
we h“: “i':::'lﬂug the p:ice of the Orchestral Organette (our latest production) over other instruments in the market, we havae
w thout 10c succesded in irnducl%thn very ACME
Two complete OF MUSICAL NTION, an in-
3 ETDPE- gtrument with as mu~h va lnl{ of tone as
pomans sets of reeds. an organ costing £325. The illustration
Yox-Ou ] wives you but a faint idea of general make
Exprassion and finish, but every Orchestral Organette
: g is supplied with 28 ¥ULL SIZED

AMERICAN ORGAN REEDS, the
same size and ﬁﬂitr as those used in a
cabinet organ. The reeds are placed in n
novel manner (patented) over a double
suction bellows, and are controlled by
THREE STOPS, as follows, viz, Flute,
Expression, and Vox Humana. The music
is 'pmdnﬂ-li by periorated sheets, which
pass around the Organe!te in endless bands,
enabling a tune to be played over and over
again without stopping, furnishing the
GRANDEST ORCHEST AL
EFFECTS, either in sacred, secular,
dance, or vocsl musie, affording a rich,
gonorous, and powerful accompaniment Lo
the voire, rrqulrinrir IBS-H.'IIJ!!II no skill in
the performer. and THE B NGE OF
MUSIC AND TONE 15 PRACTI-
CALLYUNLIMITED. Bytkemanipu-
lation of Lhe stops, s tone as soft und
sweet as a zephyr, or & loud, long and
swelling melody may be produced ; trills
and high falsetto, as well as reverberating
bass, and all manner of pleasing combi-
pations at the will of the performer.

We wish to introduce one of these Or.

R MELHUISH & SONS,

Gold Medal for Excellence of

a L]

For all Workers in NMctals, also Joiners,
Wood Carvers, ctc.
WE HOLD THE MOST COMPLETE STOCK IN
THIS COUNTRY,
And all Orders have Immediate Dispatch
Orders for Hardware and Tools over 10s,
in Falue, Carviage Free.

ESTABLISHED 18561,

RBIRKEBECK BANIK,
Southampton Buildings, Chancery Lane, London.
THREE per CENT. INTEREST allowed on DE-
POSITS, repayable on demand.
TWO per CENT, INTE REST on CURRENT
ACCOUNTS calculated on the minimum monthly bulances,
when not drawn below 100,

STOCKS, sHARES, and ANNUITIES Purchased
and Sold.

OW TO PURCHASE A HOUSE FOR TWO
GUINEAS PER MONTH or A FLOT OF LAND FOE

ou agninst the many worthless automatic FIVE SHILLINGS PER MONTH, with mmediate  pos
nstruments being sold under varous epssinn,  Apply at the Ulhice of the BIRKBECK FREEHOLD LAXND
“Tnéﬂ,ilﬂ g%‘ ll'ﬁT'- EE ED&‘I%CPH%%%?&EI: SOCIETY, as above.
= . " g - H -y 1 o 4 H 1] : ‘:1 5 s -

UHGhEETTE IH F'I“ EIH‘FI] .I'Ifld j'ﬂl.'l. nﬂj—T L!hﬂ_iﬁ.:;ﬂl-ch -ﬁthi’\.hl-‘\jC?\u “rltl:' _rL:I_" 1 I:":EL ; ars, r'l 4 fﬂ:‘L
must order direct from us or through our B APy ’ - R ANCIS RAVENSCROP T, Manager.
guthorised agents. Hemember, the Or- e —————————————
chestral {JrLFlneue Is NOT A TOY, but
a LABRG and POWERFUL IN.

) TRUMENT, builtexactiyon the principle
price nf £1 15< of EEUED]f ORGANS; they are made
an the most ~ulsluntid masnber, DIENLY pedlshe _and decurated 1n gold. The re sare the | reductol machine mltmrthnumndi
of pounds, and ure so powerful they pruduce sutlicient volume of music for the drawing-room, chapel, lodge, or ball-room. Thereis
nothing about them 1o wel out of opte=. They positively improve with ucing richer and sweeter tones alter having been
used o few years For HOME ENTERTAINMENTSTHEY A STURPASSED. Bearin mind thateachinstrument
has FOURTEEN MORE EEEDS than any ot'ier Urganette in the world, and they are ORGAN REEDS, and the special
feature is THRE = STOP3,arharacteristic of uo instrument exce ta costly organ. Qur regular price . .rthe Orchestral Organette
is £4 45, Hovineg just put it before the publie, we wil. sell a limited number to the readers of this PPaper at £1 151..Ennded the
above Coupon is cut out ard _sent with order not later than the date given in it, and we furthermore agree to REFUND THE
MONEY and PAY CARRIAGE to anyone not entirely satisfied after receiving it. By the aid of the Stops—viz., Expression,
Flute. and Vox llumana, there is not apiece of music which cannot be played with all thevaryingeffectsof an orchestra ;a false n-:wtln

isan imposzibiiity and the most difficult operatic air is layed with us much ease as the most simple hymn. Inmany homes will
ert player, who ran interest company

E. Rememb r any tune can be play

chestral Organettes in every town and }

Letters Patcnt, .
village in the United Kingdom. We caution

COUPON 678.

REGULAR PRICE, £4 4s,
REDUCED PRICE, £1 15s,

GOOD UNTIL DECEMBER 2:tH, 1800,

this paper
forwards this
("ouron  before
the date mamed
heregwith can re-
coive ONE Or.
chestral Organ.
ette at reduced

THE UNFAILING POPULARITY OF
Cassell’s

Family Magazine

Fas acain been shown (iis year by an increase e
its circulation of several thousand copics monthly.
The December Part (rcady Now. 26, price

be found a Grand Piane or Organ, with not an inmate o the household, even the most ex
an either so well 25 a child of three years old can on the ORCHESTRAL DEGLHET‘?‘
with arti=tic effect hy anyone, young or oli. You E:I!I.I'Iﬁ"h_'-' DANCE, SACRED, OR SENTIMENTAL MUSIC with as

R-PI1IECE DhEEEETBL. Hemember our regular price 18 £4 4s.,

much effect 7= that preduced by a FIRBT-CLABS FO

but as we have found a well pleased customer our best advertising medium, have decided to sell a limited number, as an . "
introduction 1o the readers of this paper at £1 1%, - rovided the order is received not Iater than the date printed in the fi‘uupnn }'::'.'] beglﬂﬂ fl New Vniume, and conlains
immediately beneath the 'lust=ation of the Urganetie, Ww. =ill give o selection of MUSIC FREE with each instrument. Send iy s . . g 2
Money and Cospon by Registen 1 Lettes, Urossed Cheque, or M. nev Order to J. DRAPER, Munager, British Organette Co., the cominencenment of Three Newo Serial Stor s, @
Hlaekburn, Por 2s extra the Organctte will be sent to any part v i Unlted Kingdom, Carriage paid. List of tunes and Testl- . . . + y - 7

mobials sent anywhere (T, Visttoss < an inspeet the Factory daily from 0 a.m. to 7 pm. Saturdays close at noon. Hanisome Tinted Ph'ff”'r‘, AN MINY WECTHL, Hﬂ"ﬂ;’f_,_

Nl =A vre tine s extended for Forcign Cuslomers,

500 CHALLENGE =

FEETIWORK FOR AMATEURS OF BOTH SEXES AND ALL AGES.
n b 29 THE MOST PROFITABLE AND FASCINATING OF ALL HOME PASTIMES. EASILY LEARNT

H. SKINNER & Co. having Dissolved Partnership, are offeri ir Enor stoclk, includi
" L . - f , are offering their Enormous Stoek, including 250,000 FRETWOREK
+ PATTERNS and 100,000 ft. of Solid and Three-Ply FRETWOOD. Veneers, (1. 1.000 Gross of FRETSAWS, besides
- "'_i‘gﬁ'hl‘ﬁ of IOCLS, OUTFITS, &c., as a special mgi'qn:cm:nt to their customers to order at once,
. s, Books of Fretwork Patterns, each containing Twelve Large Sheets, beautifully lithographed, none of which would be sold
retall at i‘u than 2d., and many Jl‘.ﬁ.d. and 4d. each; also
1,200 2s. 6d. Books of Fretwork Patterns, containing Twenty Shee:s, 16in. X 12in., of new designs, many of which would retail

at 6d. each. ‘These Books, £375 in Value, will be GIVEN AWAY.

and entertaining fealuires of interest (o very ment-

ber of the family.

CASSELL & COMPANY, LIMITED, Ludpale Hill, Lendon,

We will give £s00 to anyone who can prove we ever solicited a
testimonial, or that any in our Catalogue are not genuine,
From October 1st to October 1Sth we received over fifty Testi-
monials for our Organette ; surely this speaks for itself.

UASES
\.f ,’."ﬁ\‘,f
WV T4

YV FaWa' Y, | YO RPN EeS - .
” l‘f ”-‘ - it s \' s '_'l"_':':";If*"'l'?:r‘iﬂfdﬂﬂﬂg ss. worth of designs from Catalogue will be presented with one of the above 15. Books. Those ordering 10s. wortl:
An Allowance of 10 per Cent. in goods will be made on all mixed orders for Wood, small Tools, Saw Blades, and Designs, amounting

'l-\ N 78N '..l .
T NN
}g’y: ’ P23

to 105, and 10 : . ' " e
5., and 15 per Cent. on orders amounting to 20s, and upwards, NOTE.— T/us reduction docs nai apply to Treadle Macitines.

N.B.—A SPLENDID OPPORTUNITY FOR BEGINNERS.

Complete Fr ’ : i 2 ~ - n - -

3 L fi :HFFL::;:_L:;H. 1?".:1'“ r:’ comprising 12-inch Steel Frame, Forty-eight Saws, Awl, File, Four Designs (with sufficient Planed Wood and

for 25, 64. Outfits on C’lrd‘ H‘ IE{I.‘! "& l-lﬂlr'dtilﬂ Drill, with brass handle and Three Lits, will be SEVT GRATIS with each s=t. Post free

post free, 4¢. 3d. ard, 1s. 6d. and 2s. gd., post free. 6 ft, 2nd quality assorted planed Fretwood, 1s5. 9o . post free, 2s. 6d. 12 it. ditto, ditto, 3s.

. W.l:l Bracket, _ . ‘-'-tI-E‘EgCrﬁEE}‘DE:HES of Machines, ﬂ:ﬁlg‘n!, Wood, Tools, etc., with 600 Illustr.*ions and ful. instructions for Fret-cutting, Polishing,

- Frice 5d. sits, Toold Ches *‘s ele 'L IHGF:? ”“1; a'A E,.r‘rrnfu'u Sixpenny Fretwork Design SENT GRATILS rtn e : Cata.crue; alse a list of Designs Ol
! s, elc., atly Reduced Prices to clear. N,B.—All orders must be accompanied by ~mitiince. ArrLy-—= 7

J. H. SEINNER & CO., " winm " PAST DLIEHAM, YORFOLR.
WATKINSON & LONSDA - —

“ AR AN AU SYLRLLACN OR SRS EROAI 1 -y PROFITABLE HUME WURK

i With Dootn BroTners' Registered Mitre—cuttin;

Machine, any person, without previous Instruction or pracs

i

tice, can make a Picture Frame. This Machine iz now largely
used in the Trade, nearly 6,000 having been sold. Write
for lliustrated Circular to the Sole Makers—

BOOTH BROTHERS,
TOOL MAKERS, DUBLIN.

| WHRITE FOR PRICE LISTS
MANUFACTURERS OF

DPlotograplic Apparatus, ¥
C> NEW BRIGGATE. LEED&?

Every month,) CASSELL’S TIME TABLES. (Price 4a.

QL
i
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Prevents and  relieves INDI-
GESTION, FLATULENCE, DYS- ] Couu TENS and CLEARS
PEPSIA, HEADACHE, and all e COMFLEXION, and i highly
other  Stonechic  Irregularities. recommended by the MEDICAL
PURIFIES the BODY, imparting Profession, C ERR
NEW LIFE and VIGI‘JUR I’ub OF DIET, " oRs
sesscs manellous recuperative o I E?tm” or dTII‘lL,m:r
properties,  Is invaluable in re- LIEUR.-LOL. HUGH BAMBER, 40, HANLEY SQuaRrE, MARGATE, says:—*“1 have now used | ' @ MOst pleasant Eﬂ'ﬂn’ﬁﬁmn
lieving and stumulating the over- the SALT REGAL for two years. I have much pleasure in stating that [ have found it the ntl:.::'-.l morning drink, ETIMMTIHE
worked brain and resuscitating 2\ E:ELS:JIE:]:r:::‘:i ?Jl' all Salines, and a certain cure for lilious headache and furred tongue, from what- | (he APPETITE, and giving t :
= £ Y 1 ; " = : ﬂnE
hausted vitality. 2s. 8d., of all Chemists and Stores; or by Post from the MANAGER. SALT REGAL WORKS, LIVERPOOL 1o the entire 5}5[&.‘11

of the world enables us for the present season Lo OFFER GOODS
AT PFRICES WHICH DEFY COMPETITION,

varving and Fret Sawing for Pleasure or Profit, @ g Invalnable as
HICHEST AWARD COLD MEDAL FOR FRETWORK AND CARVINC TOOLS AND DESICHNS.
_ The enormous sale and general satisiaction Strengthening and In.

which our goods have given to Fretworkers, &c., in all parts
vigorating Beverage.

Our Stocks of Patterns, &c., probably 11!.1:]1.:' muLh the

ey, e e e st mde | [ndispensable for Enriching Gravies,

FRETWORKERS’ BEGINNERS OUTFITS ' /
At 13, 2/6, 3/6, and 5/6 each, post free. preparing Sou Ps, Entl‘ees, &c.

Parcels of Assorted Fretwork, 10 feet ... vee 45, free-
12 Finely Lithographed full- sized Patterns s 1S,

oets of 12 Carving Tools ... sas ese TUS, 1 L] )
None should buy elsewhere before seeing our New Pllre’ Palatable’ =

Ifr[r!ui'ut:; we of all Requisites, with instructions. Acknow- -

edged the most Complete and Cheapest l.ist of Fret

Goods published. Free for 6 Stamps. - : = InSta'ntly Prepared'

Catalogue of Tools for Picture Framing, Brass, and
Leather Work, FREE. ’ WILL KEEP ANY LENGTH OF TIME,

HARGER BROS., Settle, Yorks. SOLD EVERYIWWHERE.

Y e -, " C.BRANDAUER & C°

MANUFACTURER OF

HIGH-CLASS LATHES |RC U LAR:
_.nk SCREW-CUTTING & ORNAMENTAL TURNING ‘\2. POINTED: P E N S

N AR : A TREADLE MILLING MACHINES, HAND O NEITH ER}¥'SCRATCH' NOR “SPURT.
“y _..*,. PLANING MACHINES, &c. SAMPLE BOX: E?_”'_:_ BlRMINGHAM (33
e Ingleby Works, Brown Royd, Bradford. “OR-FORMHISTAMRS L

ACCURACY AND LIGHT RUNNING GUARANTLED. ESTABLISHED 1858, London Warehouse: 12<2, WNEWGATE ST.

A WONDERFUL MEDICINE.

BEECHAM’S PILLS.

: ' RE wuniversally admitted to be worth Ine JOX ' ¥
: S¢ a Guinea a Dox for 8 /I P/
8866/?{71% S PI//S 3 ilious and Nervous Disorders, such as Wind and Dain in the Stomacl, gec am S ! S
Sick He hiuht. L-Iddmr_'sf. Fulness and Swelling after Meals, Diz rmu‘-, le I)mu.-

! . _ 1 3 ¥
Beecham's Pills ;. <o it Rusioms o o, fooe' dpctic, srmeu st Bogcham's Plt§

L ostivene 58, -..L_"l{_'.lll"f}l"

s . | all N and Trembling Se & [ ul*llt lief .
Beecham’'s Pills tvesty minutes. Every sufteres is eamestly inviied 1o try L;L”“‘ﬁj'l]m fivoso i'?ml" Beecham's Pills

and thm will be acknowledged to be

Beecham's Pills .. .WORTH A GUINEA A BOX. Beecham's Pills
‘86'36/]0}7? ’S P!-//S off all humours, and hnng about all that is required, h‘\.n} ﬁ::-n :h:‘:}:“m“ e plllmu{ ngg}]am ’S P!//S

them. ‘There is no medicine to be found equal to Beecham's lor removing any

. bstructi 1 f 1l am, 1l taken according to the di g .
86’66/]0}7? ’S P!/XS :-::.:thr:ilhm'lzfi‘rj:.l:-{ligrru\:llﬁtgﬂgntrlfhfgfik;:lm llul-alt;f t::iil ?‘:il t!lnnﬂ:::u]l liLn:hll:'t:;mltllf'zl;r :.;.tti:l ngﬂﬁam ’5 PI//S

This has been proved by thousands who have tried them, and found the benefits

, 3 hich : d by tl ’ .
Bee(:/? 0”7 5 P///S X HE.';;“; f{]t:]t-L "“lﬂvﬂ":ﬂ]t;ir Iff'l?p"ll[‘ﬂl’l Digestion, and all Disorders of the Liver, thr:}' ngCf?am 5 P!//S

» ; ﬂCtt]lL:- magic, "m;l 'lh few duaes.] will IJI,I found to ;mnrkluunilei'a on l]ll{ most 1m- ’ .//
< portant organs in the human machine 5 L scular system,
8686/7 am S P!//S restore lhi:: long-lost cnmpILxT:-nL llhr:.nrr b: l.l:]:. lll1rf'l]~.i:111‘l.tl?th_.:; E[lzﬁp}:ml:{:u.md }'I.IDU::L Bﬁgﬁhﬂm 5 P, 3'
B . : }l‘ltﬂ ﬂCll%[ll with lh; TUSLLP;JIJ -:Imt dhmhh 1.!1-511 ul‘nnlu phl}:m,llfm;.{.,r%’} of th[_e humEm ’ P '//S
rame. 1IC5€¢ are I ACTS testih t 5 SSC sociely, !
COCHAM'S PIIS i sne of 't mmmes o e Newos? i e’ neccinats  Beecham s 1
8 ﬁ ’ P .// PILLS have the largest Sale ﬂf.:.uu Patent Medicine in the W .,unf' B }? m S P!//I
eecnam s Fliis Beecham’s Magic Cough Pills. oocna
ngCham S P[//S- As a Remedy for Coughs in general, Asthma, Bronchial Affections, Hoarseness, BegC/?am S PI//%

Shortness of Breath, Tightness and Oppression of the Chest, \Wheezing, &c., these
B /7 ! . Pills stand unrivalled. They are the best ever offered m the public, and will N
gec am S P!//S speedily remove that sense ol oppression and difficulty of breathing which nightly ngg/?am S
-~ k s deprive the patient of rest. Let any persen give BELE CHAM'S COUGH PILLSa
nggha P // trial, and the most violent Cough will in a short time be removed. /?am
m S 1 S PrE ﬂrEd ﬂnl}h I:'lnd Sﬂ'ld 1‘5"]’]{]1'_1’1]&- Il.lld HE! “'I bj" '.hE FI‘:JP!‘]LI:JI‘, TEID“I!’LS gec :
’ . BEECHAM, S1. HELENS, LANCASHIRE, in Boxes, 1s. 14d. and 2s. gd. each. ’ -
ngCﬁam S P{//S Sold by all Druggists and Patent Medicine Dealers everywhere, N, 8. —Full Beecﬁam 5 =
N
= R

Directions are given with each Box.

PRINTED AND PUBLISHED BY CASSELL & COMPANY, LiaMiTED, LA BELLE SAUuvAGE, LoNDON, E.G
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