W

O

K

An Jllnstrated Magazine of Practice and Theorp

FOR

ALL WORKMEN, PROFESSIONAL AND

[ll Rights reserved.]

AMATEUR.

————

Vor. II.—No. 104.]

SATURDAY, MARCH 14, 1891.

[Price Oxg Penny.

' iT; i
l | il
LI 11

e el

I L L

A MINE ENGINE.
BY MUNIO.

B - e
i Tur anpauying drawing, Fig. 1, is a
iy side elevation of an engine which is-often
il Eﬂed at the coal and ironstone mines for
~ “rawing the materials to the surface, and in
- fome cases for pumping at the same time.
e These engines are sometimes of large size.

~ The one represented has a cylinder 40 in.

A

in diameter, and 6 ft. 6 in. stroke ; the
winding drum is 14 ft. in diameter, and the
fly-wheel is 23 ft. 6 in. in diameter. The walls
of the engine-house are built very strong and
massive, and form a support for the beams

and one end of the crank-shaft ; the other |
end of the shaft rests on an oak beam, the |

ends of which are fixed in the walls of the

engine-house. Underneath this beam,and as |

an additional support, is fixed an iron girder, | about 3 in. apart ; the two sides are strongly

Fig. 1.—Side Elevation of Engine. Fig. 2.—Front Elevation of Valve Gear. (Fig. 2« is part of Fig. 2, and connects at v, Itis shown thus to save space.)

' supported from the floor level by two cast-

iron columns. These are not shown in the
drawing.

The motion of the piston-rod 1s guided by
two beams, the ends of which are fixed on
bearings bolted into the walls of the house ;
these are sometimes made of cast iron, and
sometimes of wrought iron. Those shown are
of wrought iron, with two plates at each side
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bholted together, the full width outside being
2 ft. 8 m. The lareger beam carries a con-
necting-rod, which is fixed to a beam below
the floor for working a pump.

The two beams are conuected by links,
to the centre of which is fixed the end of
the connecting-rod and the piston-rod, the
beams and links foruing a parallel motion.
Another link is fixed on the smaller beam,
to the centre of which is attached a pump-
rod. which also works the hand-gear.

The winding driuns have cast-iron sides
keved on the fly-wheel shaft, and cleaded
inside with strong wooden cleading for the
ropes to coil on.

On the rim of the fly-wheel 1s fixed a
very powerful brake, which can be brought
on by the foot of the man at the handles.
As the engine has to be stopped and re-
versed each time the load is brought to the
surface, the means for accomplishing this
must be made as light as possible. The
steam and exhaust-valves are made cireular,
and are called double mitre-valves, being
arranged to admit steam both at the upper
and under side when open. They are worked
by rods and levers attached to two rocking-
shafts on which are levers ; these levers are
raised and lowered by tappets on the pump-
rod.

Figz. 21sa front elevation of the gearing for
working the valves. The steam-pipe 1s on the
left and the exhaust-pipe on the right-hand
side ; these are connected to chambers at the
top and bottom of the eylinder, in which
are fixed the steam and exhaust-valves. To
the top of these valves is fixed a rack work-
ing in a guide ; this rack is worked by a
toothed segment fixed on a shaft. The end
of this shaft projects to the outside of the
chamber, and has a lever fixed upon it,
which 1s connected by a rod to another lever
keyed on the rocking-shaft. The top rocking-
shaft 18 connected to the top steam-valve
and lower exhaust-valve, and the lower shaft
to the lower steam-valve and the top
exhanst-valve. Balance-weights are fixed
to levers on the end of each rocking-shaft,
which have a tendency to close the valves.

Between the rocking-shafts is fixed a pawl
or catel, into which a cam on each rocking-
shaft can be fixed. When the handles are
both fixed in the catch, and in a horizontal
position, as shown, all the valves are closed,
and the engine is stationary ; but when one
of the handles is moved out of the catch,
the engine makes half a revolution, and, the
tappet on the pump-rod coming into contact
with the lever on the other rocking-shaft. it
opens the steam and exhaust-valve connected
to that shaft, the action of the pawl and
h:,:I.uuf:t;—ﬂ.'.'f:!;.,rht at the same time closing the
valves which had previously been open, the
'[J,L;r[pf;!,h then alternately opening the valves,
and keeping the engine in motion.

A signal bell is arranged to ring when the
load is near the surface, which is worked b
a cord wound on the fly-wheel shaft. The
last stroke or two is worked by hand, and the
L'_Ii,.flui: fJn.’L”_‘J '~'T.ﬂ“|u;ii }::?’ means of the brake,
DOIE ol these engines will raise 1,000 tons of
materials per day fromadepthof 100fathoms.

It 15 desirable to remind the reader that
the :h::.:,rr;:ls.m marked Fig 2a 1s really a por-
tion of Fig. 2, and conneeted with it at the
line # z. It has been removed and shown
separately to cnable Figs. 1 and 2 to be
drawn on a larger seale, and their different
parts to be 1*..-:|In'i:.-a:-:.f:ri more clearly than
ti‘l*t}' comnld liil,‘i,’f; A1) ]t;“[ Il‘ip;‘ 1 IJ[TL‘H at-
t*':"l"fd to Fig. 2 and drawn in it proper
place,  All meehanical drawings should be,

and are, in Work, shown on ag large a scale
as possible

MODEL ELECTRIC LIGHTS.
BY GEORGE EDWINSON BONNEY.

=

Frecriic LicuT FITTINGS —CoNDUCTING WIRES—
SWITCHES — Cur-OUuTs — SWITCH - BOARDS —
TUNIVERSAL  SWITCH - BOARDE — MEASURING
INSTRUMENTS — LAMPS AND LAMP-HOLDERS—
ELECTROLIERS—CARE OF LAMPS AND BATTERIES
—CoNCLUDING REMARKES.

Electric Light Fittings. — Although pro-
vided with incandescent lamps, generators
for the electrie current, and secondary gene-
rators in case of accident, there are still
many accessories necessary to constitute an
electrie light installation. Suitable wires or
cables for the main conducting lines, suii-
able wires for the branch lines, switches for
turning the current on to the lamps or off
from them, apparatus to protect the fila-
ments of the lamps from excess of current,
lamp-holders,stands, and pendants, governors
to control the charging current supplied to
accumulators, together with instruments for
determining the pressure and volume of the
current, represent the main necessary acces-
sories of an electrie light installation.

Conducting Waires.—Before any person
can decide upon the length and size of~¥he
conducting wires required for an installation
of electric light, he must know exactly the
number of lamps desired, and their respect-
ive candle-power, as also the extreme dis-
tance of the farthest lamp from the dynamo
or battery. He must also decide on a
system for arranging the lamps. The lamps
may be arranged 1n parallel—that 1s, as
shown in Fig. 71, where each lamp forms a
branch of the main circuit. In this case,
there are two main wires, named “leads,”
running from the dynamo to the extreme
limit of the installation, and a branch pair
of wires running from the main wires to
each lamp. Each lamp will take a definite
volume of current at a certain potential, and
the required volume for the whole will be
ascartained by multiplying the volume
needed for one lamp by the total number
of lamps likely to be used. For instance,
supposing ten 8 c.p. lamps taking two
amperes of eurrent per lamp are to be used,
the current required will be 2 X 10=20 am-
peres, and we must employ main wires capable
of safely carrying twenty ampéres of current.
This may be found on reference to the table
given on the next page, which shows at a
glance the safe carrying capacity of all likely
main wires and cables. The branch wires in
this instance need only havea safe carrying
capacity of two amperes, since one pair of
wires wili only carry current to one lamp.

The lamps may be arranged as shown at
Iig. 72, which may be described as parallel
series. In this system the same main leads
will be required, but the current must be
delivered at a higher potential to overcome
the extra resistance of lamps placed in series.
In such an arrangement, the branch wire is
connected to the main, then on to one lamp,
trom this to the next, and then back to the
main again.

If the current is small, but of high
potential, or, if the lamps have alow resist-
ance, as in the Bernstein lamps, the lamps
may be arranged in series as shown at Fig, 73.
In this arrangement, one thin wire only need
be carried from the generator to the series
of lamps, and then back to the generator
agam. This system has several disadvan-
tages which more than counterbalance their
simple arrangement. If Edison-Swan lamps
are employed, they muist all be marked with
the same reference letter, and should require
the same number of amperes each lamp.

If the lamps are not provided with an |

automatic switch to each lamp, the whole
series will be extinguished if the filament
of one lamp in the series should break. The
high pressure required to =end current
through all the lamps is an element of
danger in a house, involving extra fire risks
and possible accidents from shocks received
in handling the fittings. The E.M.F. needed
to send the necessary current through ten
lamps having a voltage of fifteen volts each
lamp, will be 10 X 15 =150 volts if arranged
in series. But, if the lamps are arranged in
parallel, as shown at Fig. 71, we shall only
need an EM.F. sufficiently high to over-
come the resistance of one lamp and the
branch wires, in addition to that of the
mains, about seventeen volts in all. In the
arrangement shown at Fig. 72, the voltage
of any series of the lamps must not exceed
the e.M.F. of the current, and the volume
of the current must be proportioned to the
same total of all the series. .

The table at the top of the next page will
show the safe carrying capacity of electric
light wires and cables. The wires and cables
mentioned in the table are insulated with
one coat of cotton, waxed with parafiin, then
with one lap of pure indiarubber, covered
with prepared cotton tape, then coated with
braided cotton covered with a preservative
compound. Thicker insulation can be ob-
tained at a higher price per yard, and
quantities of one mile in length are sold at
a reduced rate. It is best to use highly
insulated wires for the mains and for the
branches, and these should be laid with a
small space between them to guard against
possible accidental leakage. It will be found
to be true economy to choose wires large
enough to carry two or three times more cur-
rent than the safety limit mentioned in the
table on the next page, as resistance in the
wires necessitates an expenditure of power
to overcome 1t, and this is a waste of power.
Not only should this receive consideration,
but also the fact that when current is choked
in the wires, the lamps do not burn equally
bright. Cables are preferable to very large
wires on account of superior flexibility. All
joints must be made with leng laps well
soldered together, and well insulated after-
wards with a good compound, such as
Chatterton’s compound, sold for the purpose,
then coated with tarred tape. Merely
twisted joints are very dangerous, as are
also badly insulated joints. Where branch
joints are made, and the branch wire crosses
a main, special precautions must be taken
in insulating the wires, as 1t is just at such
points as these where overheating occurs,
with consequent outbreaks of fire. I have
given the safe carrying capacity of wire
and cables up to 47'9 amperes, this being
sufficient for a small installation of electric
lights of, say, 150 candle-power, but I shall
be pleased at any time to meet larger re-
quirements by advising the sizes of cables
Or wires.

Switches.—If we are amusing ourselves
with one lamp and a small battery, as
described in the earlier papers of this series,
it will not be necessary to have a switch.
The lamp will be fixed and the wires con-
nected to the terminals of the battery, from
which current will be turned on to the lamp
by lifting the solution to the plates or de-

ressing these into the solution. Buf, for
arger installations of more than one lamp,
a switch to turn the current on to the lamps
or off from them, when required, will be a
necessity. In some of the Edison lamp-
holders, this provision is made in each

holder, which is furnished with a small
switch to turn the current on and off by -
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Iig. 75. These are cenvenient appliances
for single lamps; but lamps are fre-
quently arranged in groups, each group
being supplied with current from its own
branch ; and each branch must be provided
with a switch, so that each group may be
switched out of circuit when not required.
We cannot turn down electric lights as we
turn down gas and -oil lights, so must turn
them off when the light is not wanted. If
we wish to have a reduced light in a room,
provision must be made for tiis when laying
the wires by having an independent branch
running to one or two lamps, and these may
be of lower candle-power than the others.
Switches for electric light installations
differ from those employed in electric bell
work 1n being of a more massive design and
more carefully constructed. Almost any
simple means of ensuringcontact between two
parts of the circuit will serve for the purpose
of electric bell work, because the current is
small, rarely exceeding 1 ampere at a pres-
sure of not exceeding 6 volts. But the
lowest electric light current exceeds this,
and those of any magnitude will be some
ten or twenty times stronger. It is well
known that a spark passes between the two
parts of a switch in a bell circuit, and 1t 1s
necessary to protect the contact surfaces
with platinum to prevent burning of those
surfaces. A still ﬁaf‘ger spark passes when
contact 1s made and broken in an electric
light circuit, and this spark will burn
away platinum-protected surfaces. It is
therefore necessary to have massive pieces

of brass, with long and perfectly bearing

surfaces, for the contact pieces of electric
light switches, to prevent heating and con-
sequent burnine of the surfaces when the
spark passes. The metal in the switches
must be adapted to the current they are
mntended to carry, as it would be manifestly
unwise to use a 10-ampére switch in a cir-
cuit to carry 20 ampéres of current. I can-
not stay to notice all the switches now in
the market, but will sketch some of them.
Fig. 76 shows a simple bar switch with
clutch action, mounted on a base of hard
wood, slate, serpentine, Or china. The
working parts are of brass, the handle of
hard wood or of ebonite. These are made
to carry main currents varying from 25 to
80 amperes, according to dimensions of brass
employed, and are sold at from 5s. 9d. to
165, each. Fig. 77 shows another form of
this switch for switching the current from
one branch to another. Fig. 78 shows a
small main or branch switch made to carry
from 25 to 50 amperes of current, and sold
at from 104, to 17s. 6d. each. Fig.79 shows
& massive form of main switch to carry from
50 to 150 amperes of current, and sold at

from' 17s. 6d. to 33s. each. For heavier

currents, brush contact switches are made, in
which bunches of phosphor-bronze ribbon
are used on the ends of the arms to make
contact with the brass pieces below. Figs.
80, 81, 82, 83, 84, and 856 show some forms
6f ornamental branch switches suitable to

prominent and exposed positions. These
vary 1n price from 2s. Gd. to Gs. Gd. each.
When portable table lamps are employed in
an installation, contact is made by means of
wall sockets and plungers, as shown at Fig.
86. The socket-holder is let into the wall
after the branch wires have been soldered
to the sockets. These cost from 3s. Gd. to
10s. 6d. each. When it 18 desirable to have
the lamp suspended fromtheceiling of a room
by a flexible cord, contact 1s made with the
branch wires by means of ceiling roses, such
as those shown at IMigs. 87, 88, 89, and 90A.
The prices are from 1s. to 3s. Gd. each.
Cut-Outs.—Should an engine race whilst
the dynamo is connected to the lamps, the
current would be suddenly augmented, and
this sudden rush of current through the
lamps might cause total disruption of their
filaments. To protect the lamps from this
and similar accidents, an extra appliance 1s
attached to each switch or inserted as a
separate apparatnus into each branch of the
circuit. This appliance 1s named a *cut-
out,” because by its action it cuts the pro-
tected part out of circuit whenever the
current rises to a dangerous height. A cut-
out is simply one or more short pieces of
fusible tin wire inserted into the circuit.
These may be enclosed ina ceiling rose such
as that shown at Fig. 87, or mounted on a
separate base of wood, slate, or china, as
shown at Figs. 90 and 91. A 1 in. length

of No. 20 fusible tin wire will carry safely |

from 2 to 3 amperes of current, but melt if -

the current is raised to from 3 to 4 ampcres.
It will thus protect one lamp, and one such

FPiece to each lamp will protect many from

injury. Larger cut-outs are made, up to a
1,000-ampere capacity, for the protection of
Jamps and buildings by including them 1n
the main circuit. The fusible wires cost
from 3s. to 5s. per pound, according to their
fineness, and the cut-outs complete cost
from 1s. for a 1-5 ampere capacity, up to £5
for those of more massive and elaborate con-
struction, capable of carrying 1,000 amperes.
Switch-Boards.—In large installations of
electric lights, it 1s found advantageous to
mount all the switches and appliances on
one board, where they can be easily seen
and attended to in case of accident. Such
a board is shown at I'ig. 92, on which 1s
mounted the switches belonging to the
dynamo and accumulator mains A and D,
the main lamp circuit switch in the centre
at L, an ammeter and voltmeter, with their
respective keys, and a multiple cut-out for
the main circuit. The board is of polished
walnut, with bright brass fittings. I'ig. 93
is a design for a branch switch-board, to be
laced in a glass case on the wall of a corri-
I O passage.

GUﬂ;i Lrlgw'mff t:‘jmiﬁcﬁa-ﬂﬂards.—'l‘he adjoining
sketch (Fig. 94) represents the plan of con-
nections employed in the Universal Switch-
board made and sold by Messrs. J. 5. Hart-
ley & Co., 13, St. Paul's Square, Birming-
ham. The board is a large slab of enamelled
slate, fixed in a moulded and polished

dynamo ; L L are the two terminals of
the main lamp circuit; A isthe ammeter ; v,
the voltmeter ; and », the magnetic eut-ont
for the accumulator. This i1s a necessary
accessory when accumulators are employed
on a lamp circuit in connection with a
dynamo. The magnetic cut-out is shown
separately at I1g. 95. This 18 so constructed
as to close the cirenit between the dynamo
and the accumulators when the E.M.F. of
the current is maintained at the requisite
height, but it breaks the circuit when the
E.M.F. falls below a certain fixed point, and
thus prevents short-cireuiting of the dynamo
by the back E.m.F. of the accumulator cells.
Connections are made at the back of this
switch-board, and the wires are shown on
the sketeh by dotted lines. These will give
some idea respecting the method adopted in
making switch-board connections, all wires
or flexible eables being well insulated.

It may be just as well here to note that
all connections between wires and switches
should be either soldered or sweated into
the contact pieces, or soldered into thinible-
and-eye terminals to be fitted on to the
contacts by bolts and nuts.

Measuring Instruments.—The measuring
instruments employed in electric lighting
are, an ammeter, to measure the strength
and volume of the current ; and a voltmeter,
to measure the EAF. I give illustrations
of the gravity form of these instruments at
Figs. 96 and 97, these being more reliable
than any other. In the ammeter a stout
coil of wire is wound on a core of soft iron,
which is converted into an electro-magnet
when the electric current passes through
the coil. The magnetised iron then attracts
a licht iron rod attached to an arbor, on
which is mounted a counter-weight and
index hand. In the voltmeter a finer vcoil
serves a similar purpose. These instruments
cost from £3 10s, to £8 each, and are made
to register from 60 volts or amperes up to
1,000 volts or amptres, as may be required.
The ammeter and voltmeter shown m Fig.
92 are the Schuckert ampere and voltweter,
the construction of which varies shightly
from that of the gravity instruments.

Lamps and Lamp-Holders.—A tew years
aco there were many forms of incandescent
electric lamps to be seen and obtained, but
most of these have been placed Aurs de
combat in the battle of patent rights, and
only those of the richest monopolists remain
to illustrate the doctrine of the survival of
the fittest, the weakest men—not neces-
sarily the weakest lamps—having gone to
the wall.

Among the survivors, the Edison-Swan
holds its own, and 1 herewith yive three
illustrations showing the three tyvpes of
sockets sold with these lamp bulbs. Fig.
98 shows the B.c., or brass collar lamp,
furnished with a brass collar for fixing on

the patent No. 14 holder shown at lag.
101. Fig. 99 shows the E. s, or Ldison

socket lamp, with -serewed collar to fit in
the Edison socket-holder. Fig. 100 shows



836 Moprr ELEcTrRIC LIGHTS. | [Work—March 14, 1801,

) (iRt 7
|«
| - |!||'|| /}lll.:f.".
L “| E|_||I-'._ ', |

-

L%A"d."“
i I!]!M.'%l”’-ﬁ!l“

j = T
4 b f@,
o EERFAH rl::]!:l.r_ . .1:
WY il T Ii:Ii-;ﬁ@u:h“!LT]J]l:;.hlll'i
=
¢
Uy
&
]
L
Fig. 73.

GENZRATOR

. T1,72. - Plans showing how to connect Electric Lamps in Parallel Series. Fig.73.—Plan showing how to connect Electric Lamps in Feries. Fig. 74—
Lamp-Holder and Switch. Fig. 75.—Lamp Switch, Figs. 76, 77, 78, 79.— Main Line Switches. Figs. 80, 81, 82, 83, 84,85 —Branch Switches. Fig. §6.—
Wall Flug and Socket, Fig. 87.—Ceiling Rose and Contact. Figs. 88, 89, 90,—Ceiling Roses. Fig. 90 A.—Cut-Out Circular Pattern. Fig. 91.—Slate
Base Contact, Fig, 92--Main Switch-Board. Fig. 93.—Corridor Branch Switch-Board. Fig. 94— Plan of Universal Switch-Board. Fig. 95.—
Magnetic Cut-Out. Fig. 96. - Gravity Voltmeter. Fig. 97.—Gravity Ammeter. Fig. 93.—Edison-Swan Incandescent B. C. Lamp. Fig. 99.—Ditto
E. 8 Lamp. TFig. 100. Ditto B. L. Lamp. Fig. 101.—Edison Lamp-Holder. Fig. 102.—Snake Pattern Lamp-Holder. Fig. 103.-—Gas Bracket China
Lamp-Holder, Fig, 102, —Amateur’s Lamp-Holder : Section. Fig, 105.—Wire for Pendant Lamp-Holder. Fig. 106.—Amateur’s Table Standard Lamp-
Holder.  Fiz. 107.—Wire for Table Standard Lamp-Holder. Fig. 108.—“Drawing-Room" Zendant Electrolier. Fig. 109.—Elevator” Pendant
Elecirolicr. K.B.—Figs. 90 109 are given in the next page.

the o r., or bottom-loop lamp, with plain | fulfilling all the conditions of this last may | pieces of No. 16 copper wire. These are
bottom loops casily adapted to the wants of | be made by the amateur himself, as shown | thrust through the wood cone, and their
AMAtCIUr n=crs, at Fig. 104. A cone of # in. in l’ength and | ends fitted and soldered into two spirals ot
Cdhe wsnal Fwan lamp-holders are made I in in diameter 1s turned out of hard wood No. 20 hard-drawn copper wire, furnished
stodlar o the Diolder shown at Figs, 102 or ebonite, with a deep groove forming a = with two hooks for the loops of the lamps.
and 105, bot with a spiral brass spring to | ring around its base to receive one convolu- | A spiral of hard-drawn brass wire of No. 13
ieep the Lanp doops in contaet with the | tion of a brass spiral spring. Two holes | gauge, large enough to encircle the neck ot
hovke of the conducting wives. A holder ' are drilled through this to receive two short | the lamp, is now to be fitted to the holder,
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when it will be complete. The two pro-
jecting wires may be soldered to the hranch
wires leading from the main, or may be
connected to them by serew connectors.

An idea for a simply constructed mex-
pensive lamp-holder comes to us from the
Netentific dmerican.  Its adaptability to
the amateur’s workshop is shown at Iigs.
71, 72, and 73. Tt is made of two short
picces of hard-drawn brass, copper, or
coppered wire, bent to the shape shown at
Fir. 105, and attached by brass screws, at a
suitable distance apart, to any wooden sup-
port. The lamps may be looped to this direct
or by means of a short piece of finer wire,
as the springy nature of the wires n the
holder serve to keep its hooks i contact
with the loops of the lamp. The adaptability
of this idea to a table-lamp is shown at 17y,
106. The wires to form the standard arc
bent as shown at Mg 107. They are then
fixed to the wooden stand by means ot
binding serews. A long length of silk
ribbon or of paraflined tape wound around
each serves to insulate them from each
other, and the whole is then bound together
with twine or silk cord. The wires for
these holders may be of tfrom 15 to 18 gauge,
but should be hard-drawn.

Eleetroliers.—These are the larger holders
for electric lamps, corresponding with chan-
deliers for candles, and zaseliers for gas.
They are made in many designs and 1in
qualities to suit many prices. Some of the
desiens are marvels of mgenuity 1 orna-
mental metal work and cut glass, since they
admit of material and workinanship impos-
sible in gascliers. T can only give illustra-
tions of a few pendants. Thesc are coming
into favour for house lighting, because of
their orizinality of design, mmtroducing some-
thing different trom that of gas-light and
candle-light holders. The “ drawing-rooin ”
pendant (Fig. 108) consists of a china “ ceil-
ing rose” furnished with a cut-out, from
which depends a flexible twin-wire cord,
connected to a china suspension holder,
under a ficured or ecut glass shade. These
are made for one lamp at 5s. 6d. each, or for
two lamps at 7s. 6d. each. The * elevator”
pendant (Fig. 109) 1s suitable to the study or
office. It consists of a 3} in. ceiling rose, with
cut-ontand separate pulley, over which runs a
fexible twin cable made of thirty-fivestrands
ol No.40 wire, holdingacounter-weight, lamp-
holder, and 10 in. opal shade. This is made
and sold for one lamp at 10s. 6d., two lamps
at 12s. 6d., or three lamps at 15s. A large
varlety of shades in cut and figured glass
are admissible with pendants. _

Care of Lomps and Batteries.—Incandes-
cent lamps are expensive luxuries when
carelessly used, as they are iy frasile and
soom hbreak,  Their delicate filaments of
carbon are soon broken by sudden rushes
of current ; therefore it is always advisable
to have a fusible cut-ont to each lamp,
dich a cut-ont only costing a few pence.
koven when  thus }n'nLr;{;turI, the current
rom batteries and aceumulators should be
switched on HI'HI’!IIIH,”Y} addine r;.:_:” te cell
until thftr]n‘u[mr hrightm:.‘iﬁ of ﬁm ]mn];;-; hias
been obained.  Never short-cirenit batteries
or accumnlators by spanning their terminals
‘.'f"i*.]l. 41 t.ll.if‘.k W'EI"T: Or ”'l,l][;]" f_:r_””]”r:tﬂl- I]ﬂ-‘f"i“},{
a large capacity. This i specially danger-
ous to accumulators, as the sudden rush of
current, 15 apt to ruin the plates by peeling
off their coating,  The rate of discharge
should, therefore, be gradual, and never ex-
ceed four amperes per square [oot of rimary

late surface.  Primarvy batteries will rarely

war a more rapid discharge than 3 amperes.
In accumulators the pressure of the current

aradually falls whilst being discharged, until
it reaches an EM.F. of 1'9 volts per cell,
when discharge should cease and the cells
be re-charged. At this time there should
remain in the cells 25 per cent. of reserve
force remaining from the original charge.
A too rapid discharge buckles the plates
and throws off the coating, and an excessive
discharge causes the coat toabsorb sulphuric
acidand becomes a sulphate of lead, indicated
by large white patches of a loose character
on the surfaces of the positive plates. This
1s called “ sulphating illu cells.”

Concluding — Remarks—In closing this
series of papers on Model Electrie Lights, L
am conscious of only having touched the
frince of the subject in my foregoing
remarks.  Much remains to be said to treat
this subject in only a fairly exhaustive
manner, but T mnst close it now for want of
space. I hope the papers will have been
helpful to amateurs wishing to know some-
thing of electric lighting. In their prepara-
tion [ have received assistance from Messrs.
4. E. Hartley & Co., 13, St. Paul's Square,
Birmingbam ; Mr. A. Croft, Dover ; and
Mr. 8. Bottone, Carshalton ; to all of whom

[ beg to tender my most hearty thanks4

Should any of my readers desire help 1n
planning an installation, I shall be pleased
to hear from them, and will reply to their
letters through the medium of “ Shop.”
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HINTS TO WATCH WEARERS —
AMATEURS AND OTHERS.
BY HERR SPRING.
e

In concluding my contributions to the
present volume of Worxonthe above subject,
[ desire to say a few words on the question
of the chronometer balance. There is no
oreater nonsense and fallacy in the whole
range of popular delusions concerning
watches than the almost religious venera-
tion with which the public regard the
phrase “chronometer balance.” One sees
the phrase ostentatiously paraded on tickets
attached to all sorts and conditions of
watches hung in the windows of those who
deal in the articlee 1 have even seen a
cguinea watch, whose chief virtue was the
possession of a “chronometer balance.”
Jut let me say at once that ninety-eight
per cent. of so-called chronometer balances
are useless ; and of this percentage a very
considerable proportion are not only use-
less, but absolntely pernicious. I am sorry
to cut down this fl.lﬂ-gl‘tiwll and Hourishing
popular delusion in this unceremonious
fashion—but why cumbereth it the earth ?
People pay a few pounds for a wateh de-
scribed as possessing a “chronometer balance
and ten jewels,” and they imagine they have
a horological treasure. In point of fact the
balance i3 a useless fraud, and the jewels
in all probability are common glass. To
show the reason why a cheap watch cannot
llt}ﬂsilll}' possess a practicable chronometer
alance I must enter into a little explana-
tion, which shall be as untechnical as
possible. The word “chronometer” balance
1s simply a synonym for “compensating”
balance. Now, why is a chronometer
balance used? It is used for this reason :
every watch must have a hair-spring, which,
by its expansion and contraction, keeps the
balance-wheel swinging backwards and for-
wards.,  But the hair-spring, being made of
fine steel, is delicately affected by the tem-
perature—in heat it expands, and in cold
it contracts. If any amateur wishes to
demonstrate this, let him beg an old hair-

|
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spring from his watchmaker. Then let him
place the spring—in the absence of anything
more suitable—on the flat side of the blade
of an old table knife, and hold the blade
over'a spirit-lamp or any small flame. As
the blade becomes a little heated he will see
the spring gradually uncoiling itself and
growing larger. This is what happens in
changes of temperature when the watch is
in the wearer's pocket ; only, of course, in
a very much smaller degree. In a warm
temperature the hair-spring expands and
becomes weaker, and thus causes the watch
to go slower. In a cold temperature, of
course, the spring contracts, becomes
stronger, and the watch goes faster. I am
speaking now of a watch with a “plain”
balance. But in order to compensate for
these irregularities in the hair-spring the
chronometer balance was applied. The rim
of a chronometer balance is composed of
a fusion of brass and steel, and 1s cut
through in two places, so that instead of
being an immovable circle, like the rim of
a cart-wheel, the rim of a chronometer
balance, when affected by the temperature,
can move slightly inwards or outwards. The
simple theory is, that when the hair-spring
expands in heat the rim of the balance-
owing to the two metals struggling with
each other—contracts, and thus compensates
for the conduct of the hair-spring, and keeps
the watch up to time ; when, on the other
hand, the hair-spring contracts in cold the
balance expands, and once more there is
compensation. Now, whether a watch com-
pensates or not in different temperatures
depends on the capacity of the chronometer
ba.Fance to counteract with great exactness
the expansion and contraction of the hair-
spring. But even in the case of the best
cllmnﬂmeter balances it is absolutely
necessary to experiment by placing the
watch in some cold place (in winter the
ordinary temperature may be sufficient; in
summer it is necessary to use a refrigerator)
for a certain set period, and afterwards to
ut it in an oven (made for the purpose)
or an equal length of time. By comparing
the result of this experiment it 1s easy to
discover how far the compensation is wrong.
The error is corrected by taking the balance
out of the watch and moving the screws.
which may be seen studded round the rim
of the balance. It is not my intention at
this moment to go into the question of
compensation, and I have merely explained
sufficient to make my meaning clear. What
I wish to establish is that, even with a
first-rate compensation, or “chronometer,”
balance it is absolutely necessary to experi-
ment in hot and cold temperatures before
one can be sure that the balance is not more
injurious than beneficial to a watch. Dut
T will venture to say that perhaﬁs not more
than two or three watches in a thousand are
tested in this way. Yet there are thousands
upon thousands of watches turned out of
the factories with, as I said before, all
the parade of the chronometer balance.
Chronometer balances in all cheap watches
are, unless by sheer accident, not only use-
less, but worse than useless. A first-rate
chronometer balance costs, from the maker
(counting nothing for its application to the
watch and for compensation), one guinea.
Those used on the average run of Enﬁliah-
made silver watches cost one shi lg
Those on the average English-made gold
watch cost about two shillings. Neither of
these would compensate if they were tried;
and they are not tried. Hence, when the
public purchase a watch possessing this
' onometer balance, it is simply

Ve W !‘ﬂlp-|‘. ; &+ ,} g
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a delusion and a snare. I will now show
how an amateur may, with a little attention,
test the compensation of his watch. The
two temperatures in which he must try the
watch should be about forty degrees apart
from each other—not more than forty are
necessary. How 18 he to get these two
temperatures without an ice-box and an
oven? |[Easily. Select a door beneath
which there is a cold draught, and lay the
watch on the floor in the draught. This
will do for the cold temperature. For heat,
use the fender or the hob, or any convenient
place connected with the fire, where the
temperature will not exceed, say, ninety-five
degrees at the very utmost. I take it that
you will thus get something like fifty-five
degrees in cold, and about ninety in heat.
Wind your watch carefully to the very top,
set the seconds hand with some reliable
timekeeper (the hand must be set at one
spot on the dial—say exactly at the 60,
because dials are always inaccurately
divided), and then lay your watch on its
back for six hours, and mark the variation
by comparing it again with the reliable
timekeeper. Tt is understood that you have
an accurate thermometer lying beside the
wateh, and that you make a note of the
temperature reached. Then wind up the
watch once more, set it in a similar way,
and place it in a convenient place, on its
back, near the fire, together with the ther-
mometer. At the end of six hours compare
again for time, and you will find the error
in compensation. It may be ten seconds
slow in cold and ten seconds fast in heat—
an error of twenty seconds in six hours, or
eighty seconds a day. But unless you have
a good balance in your watch you are
absolutely helpless, for no alteration can be
made in a sham balance. I would just add
that when putting the watch near the fire a
place should be selected where the heat will
come very gradually and gently, and the
thermometer should be observed every
quarter of an hour, so that the heat may
not be allowed to exceed ninety-five degrees.
If the mercury should be rising rather
rapidly, simply move the watch a few inches
further away from the fire.
observations I conclude my labours in con-
nection with the present volume of this
useful and interesting journal, and I can
only hope and wish that my “hints” have
done some little towards instructing and
entertaining its readers.

+

PARAFFIN LAMPS.
BY THOMASO.

LAMP FOR GAS BRACKET—LAMP FOR ORGAN OR
PraNno—HANGING LAMP FOR SHOP—SHADES—
FioLing CAN,

WEe pass now to a different kind of lamp :

one that can be screwed into any existing

gas-fitting if the burner is removed. Tig.

39 gives a view of it. It is well suited for a

bedroom or a dressing-room, in which case

ane each side of the chimney-breast would

logk well.

It is very similar to the lamps already H

described as far as materials and method are
concerned. The reservoir is formed of half of
one of the “shells” previously mentioned,
with theedgecut offdown to the arrow in Fig.
18 {ga.g_e 696), and a circle of brass cut out
to fit in. The burner is soldered on as
usual, and three pieces of brass, like A, B,
and ¢ (Fig. 19, page 696), but upright instead
~of leaning at an angle, are soldered on the
top to take the wires supporting the shade.

With these

839

A piece like p (I'ig. 19) has a thread cut on
i1t to match that on the gas bracket, and is
then soldered with the threaded part pro-
jecting through the bottom of the reservoir.

The top 1s now tinned all round the edge
on both sides, and soldered on. A file 1s
passed over the edge of the shell to take off
the sharpness and get rid of the superfiuouns
solder, after which finish off as usual.

The shade is different to those previously
described and figured. It is commonly used
for the French reading lamps. Size, six
inches across the rim : price, 1s. 6d.

You will notice that its shape permits it
to drop right through the gallery. To pre-
vent this, it 1s necessary to either Snler
little bits of stout wire inside the rim of it
to rest on, or let the supporting wires pro-
ject through about } inch before soldering
them.

You will, of course, try the gas bracket, to
see 1f 1t 18 at all shaky, but whether the
bracket 1s firm or loose, it 1s desirable to put
as little weight on it as possible. This is
one of the reasons why I have figured the
lamp as having only half a reservoir, so to
speak, and with only a small shade.

As this lamp cannot stand when taken off
the bracket for any purpose, such as cleaning,
it 1s necessary to stand it in something—a
gallipot, for instance. The gallipot might
have a piece of wood with a small hole in
the top fixed in it. The hole would receive
the projecting screw, and the reservoir would
by this means be prevented from turning
over sideways.

The next lamp (I'ig. 40) i1s intended to
provide licht for players of the organ or
piano. Most of the American organs are
provided withaflat-topped bracket, obviously
intended for a lamp ; and pianos all have
candle sconces, even the cheapest. Perhaps
1t would be more correct to say *“ even the
best,” the rule appearing to be * the worse
the piano the better the sconces.”

The figure needs very little explanation,
being very similar to Iig. 39. You need
not cut the edge of the shell off before sol-
dering in the bottom, and the part projecting
from the bottom will not be wanted if the

Jlamp 1s intended to stand on a tlat surface ;

but if it is intended to fit in a sconce, the
piece must be added. It is merely a short
piece of tapering tube made of the sheet
brass, of such a size that it fits tightly into
the sconce intended to receive it.

If, as is generally the case, the hole should
be too shallow to give the lamps a firm hold,
it is better to make the tube parallel, and
make it fit over the outside of the sconce.
It will then be safe enough—unless you
happen to be a Rubinstein.

TLE- reflector is principally intended to
keep the light off the eyes, and 1s made of
the sheet brass carefully flattened, and then
bent round on anything handy—a gallipot,
for instance. The hammer must not be used
to bend it, or when the light shines on it 1t
will present the appearance of a piece of
ancient hammered brass work—all dents.
A piece of the % in. by i in. flat brass
wire is soldered on to support the reflector,
and a little piece of metal soldered on at M,
as shown, to prevent the reflector slip-
ping down too far. Two little strips of
metal (thin) are soldered on the reflector to
admit the end of the flat wire, the whole
arrangement being shown at A in the figure.
Polish up as usual, and you can then in-
augurate the new lamp with selections from
“ Aladdin.” I do not know if there 1s a
composition of that name. I hope there 1s,
for the sake of the joke.

It may be that you

landing or which yon wish to
luminate, A r-.imjr[v. torm of IuTn]j suitable
for this purpose 1s that shown at g, 41.
It needs very little deseription, most ef the
operations connected with it having been
treated of in the deseriptions of the other
lamps. It is intended to be hung on a nail
—a brass-headed one preferably—and is
fitted with a reflector. Brass s the metal
used throughout.

The reservoir 1s of the shape and may be
of the dimensions shown, and three inches
hich. The top is slichtly larger than the
bottom, and, in fact, the whole rezervoir is
an exact copy of the front part of the reading
lamp reservoir (I7ig. 1, p- 480), to the deserip-
tionofwhich [ must reter yonforfurtherdirec-
tions as to soldering, ete. The piece forming
the sides 1s soldered to the top, and the two
are then soldered to the back piece, and the
bottom soldered in. The back is nine inches
high, and may be of the shape shown. It
maest be wired with stout wire at the edgees,
unless made of thick plate—a very wastefnl
proceeding—and have a hole shaped as
shown. A piece of the % in. by 5% 1n.
flat brass wire is soldered to the back to
support the reflector, as shown. The latter
1s fitted and made exactly like that in
Fig. 40, with the exception that the radius
1s greater. Tilt the reflector forward at
the top, so that the light is thrown on
the floor, where it 1s wanted—not in people’s
eyes.

[ have now come to the end of the
domestic lamps, and I think I may as well
agive the SIIGIT]I{BE]IEI‘:S a turn, particularly as
they seem to be taking so kindly to lamps.
I expect they find o1l comes cheaper than gas,
and they have no heavy gas bill to look
forward to—a great consideration with gas
burners generally, and especially in the
eyes of a strugeling shopkeeper.

By far the most common form of lamp
used in shops 1s the hanging lamp, some-
thing after the style of Figs. 42 and 43.
Another style 1s the gas-bracket lamp. 1
will deal with the latter first.

The reservoir is best made like Fig. 39,
although, of course, there is no objection to
making it like Fig. 40, and 1 think Fig. 40
looks best. In either case the screw must
be soldered in the bottom.

It is not advisable to have glass shades of
any size on gas-bracket lamps. Paper or
card answers every purpose, and lasts a very
long time. Iifteen it’lEIhEEI 1s a good size for
the shade. To support it, we shall need an
arrancement rather different to that already
deseribed. It consists of the common wire
skeleton that is seen in shops, with the ends
of the wires supporting it secured to the
burner.

To make it, proceed as follows : turn the
tin or card shade bottom upwards, and
make a ring of tinned iron wire § 1n.
larger all round than the hole in the top of
the shade. Make another ring } 1n.
smaller all round than the edge of the
shade. Drop both rings into the shade,
joining them together by three or four
pieces of the wire, and solder three or four
pieces of the wire to the largest ring, bent
to the shape shown in Fig. 45, to support
the shade. Use plenty of solder at the joins,
making it run as in Fig. 44, where the black
part represents the solder.

Now make a hole in a piece of stout brass
plate large enough to permit it to drop over
the burner, and fit rather tightly where indi-
cated in Fig. 2 (p. 480) by the arrow. Cut oft
the supertluous metal all round until a ring
is left L in. wide. Drill holes equidistant, to

| FELHASTL e
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shade, insert them a little way through, and
solder on the under side—the arrangement
beine shown at Fig. 45. The lamp 1s now
finished, and can be serewed on to the gas
bracket. _

The hanging lamps of the style previously
deseribed appear to me to be too good for
a workshop or any rough trade. 1 therctore
cive two designs for cheap and simple hang-
ing lamps.

The first one (Fig. 42) is’suspended by
means of a piece of the flat wire bent as

shown. riveted and soldered to the ring |

' | Fig. 39.—Lamp for
Attachment to
Gas Bracket.

weviously described. The figure explains
Enw the shade is kept from falling.

If desired, the cost can be still further
reduced by making the reservoir entirely
yourself of sheet brass, or even tin plate, of
the shape shown in Ifig. 43, It is made 1n

three parts, two coned pieces having their
' edges lapped ! in. over the edgeof the central

part. The diameter of the latter is 5} in,,
and the holesat the small ends of the cones
are to be sufficiently large to just admit the
serew collar of the burner, which is allowed
to project slightly inside, and then soldered.

Fiz. 38.—Leg for
Fig. 33, p. 804
(half size).

ON
v "\O _E
Fir. 42. — Simple
Form of Lamp
for Shop or L
Workshop.

|
Fig. 44, —Mode of securing |

Wires for supporting !
I Card Shades.

Fig, 37.—Section of Gallery for
supporting a Globe—A, Sug-
gested Pattern for Rim.

r-".u.-{pnrt]rjz the reservoir, which ring can be
made of the
in both these lamps,
corars on it

AL

X,

sidle

as very little strain
aecire. uniformity in the opposite
s of the wire, it is necessary to draw the
ontime of one aide on el ]:]Ht';-_.nf' Paper, and
then bend the wire ta it. The height from
the top to the middle of the reservoir may
be: two feet in both lamps. A hole is made
in the top, and an S-shaped hook is inserted
by which to hang it up, and the lamp shonld
be further provided with a dise known a8
“inoke congnmer, “v'ich mnst be about six
inches from the top of the chimney,

_The shade may be of tin, not less than
fifteen inches in diameter, and made ag

flat wire, taking the precaution to so

Fig.41.—Lamp to hang -
on Wall,
a2y
ey ; j i
Fig. 45.—Mode of attaching | \ | i
Wire Shade - Holder to i L |
Burner. | | *

-~

before riveting, in order to prevent the
work twisting. This applies to all parts
that are riveted.in these two lamps.

It 1s as well to put a little paper cap over
the top of the chimney of any lamp while it
is not being used. It keeps out dust, and
reduces the amount of cleaning necessary.

A filling can (Fig. 46)1s almost a necessity.
It is made of tin plate, the dimensions
being—diameter, 5 in.; height, 6 in. It has
a coned top, as shown by the dotted line,
the edge of the latter being turned over on
to the sides, so as to get a lapped join. A

Fig. 40.—Lamp with
Reflector to fit in
Sconce.

M- =
‘||||| “f" A

... ek L

Fig, 43. — Another
Form of Fig, 42,

Fig. 46.—Can for filling Lamps,

Three or four holes are made in the central

same thickness wire (5% in.) | part, and rivets put through from the inside,

and soldered, with the ends projecting. This
prevents the reservoir droppingright through
the ring. A circular piece of brass, the size
of the hole, is soldered in the cone intended

for the bottom, and the two cones are

soldered on to the central part, the over-
lapping edges being first tinned. Clean off

| the superfluous solder, and polish u

The gallery for the shade is made nlfl% . by

' 1in. flat wire in the way previously deseribed.

Wire % in. thick would be too thin, and
m*nlu__ﬂ:nlly result in the gallery getting bent
oval in form. Rivet it in place as shown,
by means of two little pieces of the —11,1 in.

der

% -_\.\E&E‘ \ _:
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handle is soldered on, and a spout made of
1 in. brass tubing, strengthened by a piece
of tin soldered to it and the body. The
handle and the mode of strengthening the
spout can be copied from any toilet water-
can, except the new-fashioned ones. A
lid is made either to work on a hinge or
pull in and out like a kettle-lid. A rivet
15 soldered on to form a handle ; or better,
a small leaden handle like those on the cheap
kettle-lids. !

This cempletes the present series of
lamps. I know soldering is not 1n favour
with amateurs, the Ius]'ur'ty of whom con-
sider it rather wnfra dig., and call it hard
names, such as “tinkering !” But I expect
it 18 a case of sour grapes.

i
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It must, however, be admitted that * tin-
kering,” as they call it, is not one of the |
pleasantest or lightest of hobbies ; but then,
1t has the great merit of being useful. When
you feel tea-time coming round, just think |
who is the most useful member of society—

piece of ordinary bast mat hanging within
sicht decided me to try the effect of this
material as a medium for producing decora-
tive results. The result was highly gratify- |
mg, and " propose to show here, very hriefly,

on a board, a piece of bast matting some-
what larger than the mount : give the back
a good equal coating of starch or lour paste,
but not se as to o through to the face, and

- allow to dry, when the loosely plaited mat-

ting will be found to he firmly bound to-

the man who can stop a leak in the kettle gether, and capable of being ent or folded
Or puta teapot in working order, or the man - without the ends of the strands fraying ont.
“_hﬂdﬂi?l_tlg'f' UUt_'f’“”f}Ef“}] 1vory and hard- - When quite dry, fasten the cut-out mount
W00 Ick-knacks? Verdict fE:T the tinker, " down on the mat with strong glue, and ent
o: course, on the principle of * Ease before caway all the superfluons mattine, except
elegance. _ about half or three-gquarters of an inch
In this and the preceding papers on the ! ' (according to the thickness of the wmount)
ialni Elllgﬂﬂt*t{ lliwu Enrleavmu'ed% ﬂld.hl - all round the edges, both outside and inside,
rust, not without success, to unfold the - as shown by the dotted lines in Fig 2; fold
mysteries of lamp-making, and to show any | Fig. 1. ' the margins so left neatly over on the back
handy man how he may m_.a]cc his own of the mount, and fasten down in the same
lamps if he be so minded. Such an one, ' way ; lay a flat board with a few weights
however, must always Lrpm:'_ in mind that - on the work, and allow 1t to set. Finally,
istmngl clean soldering is impossible un- | fix the picture, and cover the back with
ess the parts are clean and fit. Iven a - strong paper or bookbinders’ cloth
: : ‘ = Mt} : .
dummy at soldering would probably turn | If the mount so made is to be protected
out better work, if he fitted it well, than the | by glass, nothing further is required, and
professional who had to solder badly-fitting | the effect is very pleasing for many kinds of
work. . o e pictures ; but 1if it is to be without snch
I would therefore, in conclusion, impress protection, it is obvious that dust wonld, in
on heglnne%*s in the art (for it 2s an art) one | course of time, lodze in the interstices of
very usefu _ the matting.
iece of ad- , S F O ELERELTT Fig. 1.— Fig. 5.— o BN L Ter e ar ey v av vty To revent
Eicﬂ, which [§ oA EaT R e e Unxchoazd s Diamend SATLI % K this alr*natinrr
ol 1ot . C T > cut for i Bast Mat - \ - Eaas et hone
ought 1o be  EaseS SS i H Mount. SERIF ount. I+ A0\ Sl O soodstrong
hung up in BB =T + P 3k X size, made of
every ama- ERCEPE X P 5 2%, transparent
til?:ur':s 1&*4}1‘1}- T s S ,]':j;lue, ShFEﬁd
shop, and al- ++ 8 o5 e carefully
ways kept in R . . worked over
mind— :f Kt the surface, so
“Above all EEEHE - ' : o - : as to fill up
e 5 LA i ~ s i W '
things, be ex- R Fig. 3. FEl aado i Fig. 5. : Flg. A- = the spaces be-
act.” mg S : > < ST tween the
There is no- - 1 strands, and
thing that 2 make the sur-
stands on the 1 =S R face solid,
same level e o KRS 1 without de-
with exactness ; LIRS stroying _the
except punc- HEEL . T Pig, 8. Pi 2 ST R effect, and, at
tnality and EZSCARERL S Square Square R Bessetosiletelotototet the same time,
recularity,and REOSEAE: 4 Bast Mat Bast Mat _ 6.6, EA 059,08 leave 1t 1n a
if a man be § 17 35 8 X F RE R Mount. Mount. “EELRRDANEAONG condition for
punctual, re- o ) f varnishing,
—_———————— e — — - painting, or gilding. Size made with gela-

gular, and exact in the present day, he
stands well ahead of the general ruck of ;
humanity.
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A NEW DECORATIVE MATERIAL.
BY LAWRENCE C. LITTLE, C.E.

MosT people are familiar with the bast |
mats so largely used for packing purposes,
by gardeners for protecting trees from frost,
ete., ete. The material from which these
mats are made—bass, or bast—is the inner |
bark of the lime or linden-tree. It is also
called liber (Lat., the inner bark of a tree),
and was used, long before the invention of
per, for writing upon—hence the term
tber, a book or writing. After a process of
steeping in water, the layers of bast are
easily separated from the outer bark, and,
after drying, are manufactured into ropes
and lines, into matting, even into a kind of
s, ete, by the peasants of Russia,
whence the great bulk of this matting comes
to us, millions of these mats being used
by this country alone. In some parts of
Europe bast hats are also made, after the
manner of straw hats.
Leoking about recently for a mount for a

f

III,.--——-n'—.——-l—-l---l—--—--———-—---—-—————-—-—--l-—l----—-'-l--‘~X
4
L

drawing, and feeling dissatisfied with the |
effect of ordinary white, gold, or tinted |
mounts, I resolved to try some kind of |
ednvas or cloth of coarse texture, when a |
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Fig. 2. — Cardboard Mount as in Fig. 1, with |

Overlay of Bast Mat cat for covering it.

for the benefit of Work readers, how the
material may be applied.

Suppose, then, that a mount of the form
in Fig 1 is to be made, 24 in. by 18 in., with
opening of, say, 12 in. by 6 1n. ; cut out a |
mount in the ordinary way from a piece of
stiff millboard or any other suitable mate- |
rial. Stretch lightly and evenly, face down,

tine and a small proportion of bichromate of
potassium will, after exposure to sunlight
and air, give a surface which will not be
affected by moisture, so that where a
“shiny ” surface is an objection, no varnish-
ing is required. The bichromate will
slightly darken the bast if too much 1is used.
So far as I have yet seen (my atfempts
have been wholly tentative), the matural
tones of the matting, slichtly varying with
almost every strand, from nearly white to
aolden brown, are far more artistic than any
painting could ever make them, unless done
by a person of great taste and experience.
To preserve the characteristic texture of the
bast, any painting, enamelling, or even gild-
ing, must be very delicate. Staining or
dyeing would be suitable for some work,
but should be done before the coating ot
paste 1s put on.

A good plan, when a mount to put under
glass 1s required, is to make liberal use ot
fine starch paste (two or three coats), and,
when quite dry, simply to cut out the mount

- from the matting of the exact size with a

sharp knife, without folding over the edges.
Broad mounts are always more eflective
than narrow ones.

Even waste cuttings of the matting can
be very artistically arranged to produce
effective mounts and frames, as will be
readily understood from the rough sketches,
Figs. 3, 4, and 5; and the modus operandy
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is 20 very simple, and the material so cheap,
that anvone, with care. may successfully
undertake the work. The bast should, of
course, be quite clean, and free from sharp
creases.  Lf any objection should arise from
the peculiar smell of the bast, 1t may easily
be removed by incorporating with the paste
a little carbolic acid, oil of rosemary, or
some such substance, but after exposure to
the air for a short time I do not think even
this will be necessary.

Picture framesand mounts only have been
Jealt with here, but it will be evident to
readers that bast matting can, with advan-
tage, be applied as a decorative material to
many other purposes, such as draught and
tire-screens, boxes, wall brackets, etc., ete.
Other kinds of matting, such as “tea” mats,
which are woven with smaller and more
squal strands, would make very pretty
mounts ; but the very irregularities, both of
size and colour, of the common bast mats
sonstitute the great charm of the work
when finished.

OUR GUIDE TO GOOD THINGS.

——————

Patentees, monufaciurers, and dealers generally are re-
quested to send prospectuses, bills, ete., of their speciali-
ties in tools, machinery, and worlshop appliances to the
Fditor of WonRk for notice in * Our Guide lo Good
Thinns It is desirable that specimens showid be sent
Jor examination and testing in all cases when this can be
done withow! inconvenience, Specimens thus received
will Be refurned at the earliest opportunity. It must be
wnderstood that everything which is noticed, is noticed
on its merits only, and that, as it is in the power of any-
one awcho has a wseful article for sale to oblain mention
of it in this department of WORK without charge, the
notices given partake in no way of the nature of adver-
risements.

o w
L

130.—Moper Erectro-Moror, Siemens Type.

Axatevus who are interested in electricity and
ul that pertains to 1t will be glad to know that
AMr. H. Atknson, 137, Stamford Road, Hands-
worth, Dirmingham, is now supplying model
electro-motors of the bridged Siemens type.
Each motor 18 constructed 1in the most effective
manner with soft malleable iron field magnets
xnd armature and gun - metal fittings. The
brushes are held on an adjustable rocker by
adjustable brush holders, The little machine
sent s a specimen 18 nicely got up and mounted
on # polished oak base 10 in. in length by 8 in.
in breadth. The gun-metal fittings are polished
bricht. The exposed iron is japanned black,
and the wire coils coated with red sealing-wax
varnish. This little motor will work a small
iewing machine, fret machine, or dental lathe,
when driven with a current from a battery of
“ome three or four-quart size chromic acid cells.
Ihe priee of the machine, complete, is £2 2s.
Any amateur wishing to try his hand at making
ong o1 these can have a full set of castings for

i 6d., and wire to wind them for another 2s.
The castings are very clean, and are in them-
clves pood value for the money asked for them.

desirable and useful does this machine appear
‘o be, that Mr, George Edwinson Bonney has
endertaken to write a paper on its general con-
struction and the fitting of the castings in putting
them together, which will shortly appear in the
pages ol Wonk,

13L.—Hixts o Woon-Canving,

“Hints on Wood-Carving, Recreative Classes
and Modelling for Beginners,” to give thisg hﬂﬂ]-:
its full title, i a most useful and exhaustive work
on the pubject, written by Miss Eleanor Rowe
I.I’If: Fl.i'-l":fjlh]:“hln:fl I T GT aof ”H: Siehool ”t' _,p".ﬂ:
Wood-Carving, City and Guilds 'Technical In-
atitute, Kxhihition Htomd, I{I:HHE“H[””‘ 5. W., and
published with the sanction of the Committeo of
the School of Art Waood-Carving, where it ma
be obtained for 1u., or of Moepsrs, Sutton, I’»'rn-'l.\*ll,-:,-
ani f'n., il, L'I:Il'l_f_':.'l“: IIII”, [-"lﬂ"i'}l’l, ]!:[:l {?{””i'”[;
from the source from which it emanates, it bears
i!m impress of authority, and imparts informa-
tion relinble in iT.H'”', nrnd thfra-f‘m-;, 1|ru]|_|“h].|3,

thoroughly practical, and sufficient in every re-
spect for the requirements of the learner. The
preface is written by Mr. J, H. Pollen, a member
of the Committee of Management, who bears
ample testimony to the skill and proficiency of
Miss Rowe as a wood-carver and as a teacher of
the art. The book shows the system of training
followed at the School of Art Wood-Carving,
and treats of the implements required, the selec-
tion of wood, the methods of grounding, the
formation of recreative artisan classes, stains and
varnishes, the taking of casts from work in the
wood, and modelling as applied to wood-carving.
The illustrations are most effective, many of
them exhibiting what may be termed fac-simile
reproductions of wood-carving so faithfully ren-
dered that it would be almost impossible to fail
in imitating them successfully in wood.

132, —OnriciNAL Desieys For ILEPOUSSE.

This is the second series of Original Designs
for RRepoussé issued by Mr. T. J. Gawthorp, 16,
Long Acre, London, W.C,, at 1s. I trust 1 have
not fallen into error in giving his initials, for I
notice that this able craftsman in all kinds of
metal work invariably subscribes his designs in
true baronial style with ¢ Gawthorp' only, as if
to intimate that he is the Gawthorp, as he really
is; and, that being so, he ought fo share the..
privileze attaching to Sir John DMonckton, the
Town Clerk of the City of London, of signing all
civic proclamations with his surname only. 1
strongly recommend all repoussé-workers, and
wood-carvers too, fo invest a shilling in this
book of designs, for while every pattern that is
oiven therein is well suited for the purposes of
the former, there are many that the latter may
utilise as designs for wood-carving, far more
attractive in their quaintness of form than the
stercotyped scroll-work and flowing foliage of
the Renaissance period, of which 1t 1s possible to
get tired by reason of their endless repetition and
reproduction. ¥or example, the centre for an
alms basin exhibitine the emblems of the four
Evangclists might well be turned to good account
for carving in wood, with many others of the
designs which would readily lend themselves for
adaptation for this purpose. Taken through and
throughout, the book is a good shilling’s-worth,
and is further useful for bearing on the back of
the wrapper a list of materials, tools, etc., re-
quired for repoussé-work, with prices, and Mr.
(Gawthorp’s terms for lessons in this fascinating
art-work, which deserves to be taken up by
amateurs far more enthusiastically than it seems
to be.

133.—*“ Tur PrHoTogrAPHICO REPORTER.”

This is a handsome monthly magazine, de-
voted to the advancement of photography, edited
by Mr, Charles W. Hastings, editor of Z%e
Amatewr Photographer, FPhotographic Quarterly,
etc., and printed and published at 1s. by Messrs,
Hazell, Watson & Viney, Limited, 1, Creed Lane,
Ludgate Hill, London, E.C. It will be interest-
ing to photographers generally for its papers,
its summary of society’s meetings, its Directory
of Photographic Societies, and the notices of
the Monthly Photographic Competitions held
under the auspices of The Amateur Photographer.
Sever.. excellent reproductions of good photos of
persons, places, and things will be found in the
part which bears date January, 1891,

134,—Tavron’s Suirrineg Boox or New Frer-
work DESIGNS.

There 18 certainly plenty for the money in this
book of designs, printed and published at Taylor's
Fretwork Manufactory, 18, Melbourne Street,
Blackpool, at 1s,, as the title declares. T cannot
sy much for the originality and beauty of the
designs, which seem to lack in quality the induce-
ments which abundantly exist in quantity. Some
of the desipns are easy for beginners, but more
than this it is not possible for me to say, Sim-
plicity in design i8 one thing, and poverty of
coneeption in form is altogether another., Young
fretworkers should nlways select patterns which,
however simple they may be, are likely to look

attractive when cut, Tur Eniror.

SHOP:
A CORNER FOR THOSE WHO WANT To TALK IT.
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* * In consequence of the great pressure upon the:
“Shop " columns of \WORK, conlribufors are
requested to be brief and concise in all Suture
questions and replies.

In answering any of the ** Questions submitted to Corres-
pondents,” or in referring to anything that has a red
in ‘* Shop,” writers are requested to vefer to the number
and page of number of WoRK in swhich the subect under
consideration appeared, and to give the heading of the
paragraph to which reference is made, and the initials
and place of residence, or the nom-de-plume, of the writer
by w the question has been asked or to whom o reply
has been already given. Answers cannot be given (o
questions which do not hear on subjects that jairly come
within the scope of the Magazine.

I.—LETTERS FROM CORRESPONDENTS.

Fire-Lighting Apparatus.—J. M. (Manchester)
writes:—** To reconcile H, G. (Dewsbury), in No. 99
of WoORE, to accept the sound advice of C. C. C,, the
1“ims=.-ligl1tin%1 apparatus he describes was introduced
to the public some twenty-five years ago; bul it
didn't *go’ Why, I cannot tell, but surmise the
trouble and expense of keeping the indiarubber pipe
free and tight would be the nuisance, as gas exercises
a solvent action on rubber, especially common or
inferior qualities.”

DomesticGas Governor.—MR. JOHN MANGNALL
Harpurhey, Manchester) writes:—* I thank you
or the liberal notice of the gas governor designed

~by me in No. 98, but as you remark that you cannot

gsee how it can effect the purpose except in design,
perhaps a few more supplemental remarks on gas
governors may be generally useful, if it is not tres-
passing too much upon your space to the exclusion
of others. As you remark, there is nothing so satis-
factory as g practical test, and if you desire to
acquaint me with the most acceptable size—viz.,
for 4 in, or § in. Eﬂﬂpl‘j’ pipe—I shall be glad to for-
ward you one of the domestic gas governors; and
if it corrects the erratic nature of your gas bills, as
humorously deseribed in a past number of WoRK,
I shall share the pleasure with you. All gas regu-
lators or governors are of one of two types. First—
Regulators, of which the ‘ Carnaby’ is the premier
type, and merely control the supply of gas to the
meter from the main top at will ; they consist of a
communication from some convenient place by
means of flexible cords or wire to the main supply
cock, whereby the sup?]r can be regulated from
absolute ‘cuf off’ toanything between it and absolute
‘full on;’ they are usually furnished with a dial,
ointer, and key, so that the degree of change may
e noted. This type is very popular with houses of
public entertainment, where a full supply is fre-
uently required to be altered to Jlllﬂt a few lights,
the dial above referred to generally l::nEn:r:lgi| marked
with the corresponding number of lights the supply
is regulated to. As mﬂ.g be already inferred, this
e regulates the gas ?fﬂra it enters the meter.
he second type ditfers from the above in being
automatic in action, by regulating the pressure at
which the gas is allowed to flow through the supply
pipes, as already asserted. (Gas companies are com-
pe led to E’ugply gas at higher pressure than it is
economical to burn it, and as the velocity of flow
through the supply pxPes is directly in proportion
to the square roots of the pressures, more gas 13
frequently driven through the burners than can be
economically used. It is generally accepted that
the most economical pressure to burn gas at, for
tlluminating purposes, is from ; to 5 of an inch
water column ; some even prefer the pressure as
low as # in., or technically called 4; and to reduce
the ever fluctuating higher supply pressures to the
desired constantlower pressureisthespecial function
of the gas governor proper. These contrivances, and
they are very numerous, all act upon one principle
—viz., the employment of the supply pressure to
operate upon a throttle valve, which reduces the
volume of the supply for consumption proportion-
ate to the main pressure by a ratio equal to the
diminished volume held by the gas under pressure.
This type of governor may be divided into two
species. First—Those that receive the main supply
pressure in a bell receiver, trapped hydraulically
as a gas holder, the liquid used being water in those
constructed of unusually large dimensions for gas
works to supply the mains, and mercury in those
for business and private establishments, who are
consumers. The second sgaciea is simply a dia-
phragm to receive initially the main supply pressure;
the motion of the bell in the first species and that of
the diaphragm in the second actuating the throttle
valve, and thus regulating the sugplr or consump-
tion in both cases. Hitherto, the second species
have relied upon some membranous substance—
such as leather, bladder, etc.—from which to con-
struct the diaphragm, which absorbing meoisture
was liable in cold weather to become frozen, and,
as a matter of sequence, inoperative; and as this
occurred altogether in those months when %na was
most used for illumination, they naturally fell into
disfavour. The sole merit of the domestic gas
governor designed by me, and the subject of your
notice, is that the diaphragm is construeted of metal
in the form of a corrugated dise, and, as a matter of
course, not materially atfected by changes of tem-
perature ; it also enables it to be produced at an

| exceptionally low price. as the whole carcase can
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be built of sheet metal with soldered joints, as is the
case with gas meters."—[What 1 said was this: I
do not gul;her that it exists except in design"—that
i= lo say, that as no specimen accompanied your
letter, 1 could only suppose that you were wriling
111 reference to the principle only, and not on an in-
vention which was actually in the market., T wish
to see specimens of articles to be noticed whenever
the expense of sending them for inspection is not
too great; and it is always desirable that price, ete.,
should be mentioned. Anyone wishing to adopt the
domestic gas governor now has it in his power to
communicate with you direet.—ED.]

Errata.—G. E. B, (Lewisham) writes :—* On page
797, Vol. 1L of WoRK, will be found an illustration
( Kig. 59) showing how to wind the field maenet
cores of a Manchester dynamo. In this, the right-
hinnd core is shown with the coil of wire coming to
the front, and passing to the richt of the core. It
wound in this way, the machine would not work.
The coil should be wound around this core in the
opposite direction—viz., from right to left, so as to
zive a north polarity to the lower arch and a south
polarity to the upper arch.”

II.—QUESTIONS ANSWERED BY EDITOR AND STAFF.,

Cleaning Lawn-Tennis Balls.—F. R. (Sutton
Coldfield).—Lawn-tennis balls may be cleaned by
brushing them with a hard, dry nail-brush. They
maust first be thoronghly dried, but not in too warm
a place. Ayres sells a circular machine-brush for
the purpose, but it is not so effective as the hand-
brushing, although the latter takes both time and
I}atlenﬂﬂi—cn ’}-‘1 E-

R.estoring Drawings.—J. M. (Middlesbrough),
—The sepia drawing to which you refer will
require treating by an expert; no amateur should
attempt to handle it if it be valuable; if not, it is
scarcely worth the trouble. The most dependable
restorer I can refer yon to is Wm. Grisbroolk, 6,
Panton Street, Haymarket, London, S.W. Ir you
write to him, you may mention WoRK. For instruc-
tions in picture-frame making, you cannot do
netter than write for the little book on that sub-
iect, published by George Rees, 41, Russell Street,
Covent Garden, W.C. It is issued at about Is.
Mr. Rees also supplies all materials required, such
af tnull‘a, ﬁ]ﬂUIdlﬂgH, backboard stuff, mount boards,
E L ey -I- L]

Tubing and Lenses.—T. T. (Northampton)
writes as follows :(—* Will O. B. kindly give informa-
tionto T.T.in ‘Shop’ as tolength of tubing, diameter
and focus of lenses, distance apart of each lens for
making telescope of twenty miles' range, and also
hest place to procure brass tubing and lenses.” Now
I call that a sensible letter—one can just see exactly
what the writer wants, at any rate. Sometimes
letters come to hand, and it is almost impossible to
understand what is required. I would just say here
that shortly I purpose placing in the Editor's hands
articles dealing with the whole question of telescopes
and stands, The guestions submitted by I. T. are
brief and pointed, but involve too much to be ecom-
pressed in *° Shop "—at least, I fear the Editor would
think so. I will, however, answer briefly. 0. G.,
2 in. diameter, and, say, 30 in. focus; body tube, 20 in.
long by 2% in. internal diameter. Eyepiece, say,

field lens, 11in.; focus ef[e lens, 4 in. ; separating focus;—-
i

: in. ;this to fitinto a sliding tube for focussing. This
certuinly would be a telescope of twenty miles' range,
But what does T. T. want to see at that distance—
@ {ly brushing its wings or a full-rigged

ghip?
“Twent 5

“miles’ range” is a mysterious phrase used
by shopticians, When I want optical materials, I
zenerally apply to Mr. Lancaster, Colemore Row,
Birmingham ; he always serves me well, but there
are other places in abundance where the lenses may
he obtained. I believe Mr. L. also supplies tubing.
[ have got some from Messrs. Staunton, 21, Shoe
Lane, Fleet Street, London. I would further add
that the Editor has in hand a short article on Eye-
pieces, which will no doubt appear at some future
date, and which will give T. 'I'. and others all in-
formation as to the construction of eyepieces of
various focus. That being so; it is not advisable
to discuss the question at length here. 1shall be
glad to answer any other question if able.—0. 3.

Cleaning Lacquered Brass Ornaments.—
C. W. G. s ﬂI{ﬁ&t}. —If you examine your vase, you
will most likely find that the three supports you men-
tion are screwed on., I should advise that you take
these off, and as you say they are plated, I should
clean them separately with a piata brush and some
good plate powder (Stephenson's is an excellent one).
hen as to the lacquered parts, I am afraid that if
they are much tarnished, you will have to relacquer
_them, or have them done by a brass-tinisher. You
‘can, however, try washing them with warm, not
hot, soap and water ; this may freshen them up a
#0od bit. Then rinse off with plain warm water,
ind let it dry of itself. If you decide to relacquer
it and require adyice, write again.—R., A,

Imitating Inlay.—St1. PETER'S Bov.—Do you
want to imitate inlay on a design or coloured draw-
ing of a rosewood cabinet? If so, no coloured ink
could be used with the slightest hope of success,
After having coloured the drawing to youridea of
rosewood, paint the representation of inlay with
body colour. If the drawing is only a small one, it
is hopelese to expect that you will be able to get in
= anything like all the detail. Tt ought to be suflicient
just to inéﬂﬁﬂ.tﬂ IiP{; uhgruil:ter t}f tlﬂfﬁinlar : 8o that if
you want a working design of this, your best plan
will be to draw il separately.—D, A . :

Momnogram for Fretworle,—T. N.G. ((Crewkerne),
—You ask for a design lor your monogseaim Lo eut in
fretwork. Ilere it is, and it is hoped that by trans-
posing or shading, the sume combination ol letters
will be found nseful to others whose names my
combine the cupitals 1. M. G.—A. C.
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Fretwork Monogran.

Play Box.—DIiTToNTAN.—Not knowing the size
of vour chess-men and draughts, nor how many
sets you wish to accommodate, I cannot give you
fuller details for a play box than I am about to do.
You will see by Fig. 1 that the front can be turned
to account as a marking board. ‘I'o permit it to lay
quite flat, the front edge of the bottom board and
bottom edge of the front board should be canted
and l]iugn:%. as shown by Fig. 2, in which diagram
A represents the front board. For the card com-
partment, [ should say, make it a little less in depth
than the width of the cards, and have the latter
laying on the slope a8 in Fig. 1. You might insert
a small board, on the slope, at the back of the
compartment, as a guide and support for the cards,
My reason for advising the cards to be thus placed,
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Fig. 1.—Box Open. Fig. 2.—How t0o hinge Front
(Marking Board) to Bottom Board, in order
that it may lay quite flat.

is because, if laying quite flat, the top compartments
would be wider than I show them, and being so
narrow in depth, their contents would not be easily
obtainable ; and if standing quite perpendicular
they would always be liable to tumbling out. To
prevent them from slipping from the position in
which they now stand, fix a narrow strip of wood
along the bottom of the front of the compartment,
Have the latter a trifle longer than the cards, to
allow for the insertion of a finger to extricate them.
Dovetail outside boards together, and il nailing or
screwing the remainder is not considered sufliciently
gtrong, read ** Liessons from an Old Burean” (Kig.
20) in No 20 of Work, Vol. 1., page 309. Fasten
with a hoolk, bolt, or lock.—J. S.

Tiles.—F, H. (London, S.E.)—You could not do
better than try Harrison & Spooner, of Cannon
Etrrﬂ,-lr, E.C., who deal very largely in the above.,—

Architect's Price Book.—JACK.—I have no
doubt the book you want is Laxton's ** Arvchitect
and Builder's Price-Book,” published by Kelly and
Co,, 51, Great Queen Street, Lincoln's Inn Fields,
E{Jrﬁlun, W.C. 1 think the price is about s, nett.—

Wood Buying. — JamMESs, — You can get com-
plete sets of any kind of furniture ready for uphol-
stering and polishing from the wholesale firms in
Worship Street, City Road, and Curtain Road, I.C,,
or from Maple & Co., Tottenham Court Road. In
reply 19 your other inguiry, re selling log timber :
if not otherwise stated, it is understood by the foot
super.—A. J. I,

Timber Merchants.—A. . (London, S.F.).—
The nearest firm to you where you can get American
walnut is * Ware's,” Kennington Lane, S.1% ; or if
yvou are in the City, take a wallk up City Road, and

| there are plenty of merchants who keep all Kinds

of fretwork ent in all slzes for nae,  The pries for
g I American walnub s ahout Gd, per 1, - A, J. H.

Cylinder Iloat, Warki — A hody to float
in water must disploee its own welght of such
waler., A8 water weighs G2 1ha, per cubie foot, 1he
cupiacity of any vessel Lo support o given welght,
including its own, i3 easily found. Fur exarmple,
you want to support 112 lbha, by o float: we will
suppose  this includes the weleht of Aoat: J12
divided by 62} gives 1'8(13) cubic feet as the goun
tity of water to be displaced.  The capaecity of the
eylinder float Is equal 1o its erosssectionm ares
rulllliﬂnliml Ly its length, The area is 077450 mulhi
plied by the square ol the dinmeter, and the propos
Lion you take (6 in. by 3 in.) makes the length 1w
dinmeters., If then d = the diameter, the egbice
capacity of the eylinder will be = 07450 » 94

#F 1
1'57d* = 1'8 cubic feet, thercfore 4 = /1%

= I
1'0HbG = 1 ft., 0 4% in. diameter. The length will e
twice this—that is, 2 ft. 1} in. There is no necessity
to keep to these proportions, and having found the
total eapacity necessary, if you divide by the lengt
of float you get the sectional aren, and vice versi.
You must understand that in taking the weight 1o
be supported you must include the weight of the
Hoal ttself. Your flont Gin. long by 3 in. dinmeter
will support a total weizht (including its own) of
11b. 8! oz, The float should be made slightly larger
than the ealeulated size (o overcome friction in
rising through the water ; theallowanee to be made
will depend upon the speed at which you want it 1o
rise. This resistance varies as the square of the
speed of movement.—F, .,

Walnut Overmantel. — F. S, C, (Durham).-
I can hardly advise you to run the risk of spoiling
the appearance of your overmantel by trving 1o
make inlaid panels. As vou have never dore any
inlaying, you wonld probably make a mess of ir,
unless you contined yourself to a very hold plain
design. 1 would rather suggest fretwork, as you
can manage it,  Cut the fret in thin stuff, and lay i
on & solid foundation. This, you no doubt know, i=
a method often practised—it is both simple anid
eflfective. The narrow panel might be covered with
plush or Japanese leather-paper, The job wounl
look muech better if you had leit out the rail between
the two narrow panels above the centre shelrf, or if
vou had fastened the shelf to it, and left out the rail
to which the shelf is now fustened. For patterns of
turning, look up back numbers of Work, and adapt
any piece of turning which may take your faney o
the sizes you require. Shoulder the shelves up 1o
the squares of the columns, instead of putting
columns between the shelves. For price of glass,
why not have applied to one or other of the firms
whose names have been mentioned in WoRri, or to
a really good cabinet-maker? There is no fixed price
for glass, as there is for Wonrk or any similar
magazine, and without inquiring we cannot teil
what a particular firm will charge. Prices may
vary a0 per cent., according to quality, ete. Width
of bevel is a matter of taste—3 in. or 1 in. would do
very well. Please not to wrile to members of the
statf of WoORK by name, but to the Editor, Replies
cannot be sent privately by post, those given in
“*Shop” being published pro bono publico.—D. D.

Rubber Stamps. — Lux 1T VERITAS — Full
instructions for making rubber stamps are given in
articles on pages 394 and 630, Nos. 33 and 40, Vol. 1.
of Work. Materials and apparatus, including type,
can be obtained from M. Lindner, 170, Fleet Street,
London, I£.C.; H. Savage, 33, Cheapside, London,
E.C.: or from J. G. New, Parade Iron Works,
Birmingham. A small outfit can be obtained from
G.Smith, Park Row, Leeds; but thisisscarcely more
than a toy, although good work can be produced
by its aid.—QuI VIVE,

Rubber Siamps. — Jony SxutH (Jedburgh). —
See reply to Lux BT VERITAS, above.—Qur VIVE,

Window Cornice, ete.—JoINT.—You must give
a good many more particulars than you have done
before 1 uuufd give you any definite directions how to
make your cornice. At present, all you tell amonnts
to this—that you have bought something to make a
cornice of, and you want information on the whole
subject of cornice making. 'T'o do this would ouly
take up a few pages of “* Shop,” but even this space
cannot be spared, so write more fully. Your com-
munieation is an admirable specimen of those
vague inquiries which do not give a peg to hang an
answer on. 1, too, have seen a book which has
something in it about turning potatoes into some-
thing like ivory, and my recollection of the process
is such that 1 dsil not think you need waste valuable
time in hunting it up.—1». D,

Blue Prints.—S. S. (Erith).—Prepare two solu-
tions, A and B. A consists of fifteen drachms of
ammonio-citrate of iron dissolved in eight ounces
of water. B solution consists of ten drachms of
ferricyanide of potassium in eight ounces of water.
Mix the two solutions in equal quantities, and apply
the mixture rapidly to paper by means of a sponge
or & camel-hair softener mounted in quill, and dry
in thedark. A grainof potassium bichromate added
to every two ounces of the mixed solution will make
the paper keep. After printing, wash well in plain
cold water.—1).

Fan Mounting.—A. H. W. (London, TW.).—
Mdme. Lda, 7, Prince's Street, llegoent Street,
lLondon, W. (entrance in Castle Street), intends
taking up fan mounting. She has only lately com-
menced business on her own account, so the fan
mounting may not be started yet. A.H. W. could
inguire there, Also of Mrs. Heitland, Amberly .
Art Studios, Crouch Hill, N.—C.
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Shocks from Dynamo Machines. —S. S. G,
{Ir:.’fi{'[w‘Hﬂ. There u'.l!l!hﬁ_ 1_1t* ]H]‘\"h]llll'li 11:1 i |
person handling a dynamo gving i direct cunr tl'r.:t+
of a low voltage, Neither ean a person receive
a shock by merely touching the maching ‘i\'!l]lllill_t:
hand, providing, of course, that no other part ol s
body is in eircuit with the machine beinge tounched,
The law relating to induction coils also governs th.v
current from dynamoes of all types and sizes I”.'I.L"Il"'
can be no shock from them unless your {quJ.' IEn:'wa
4 link in the circuit, or two porhbons of the body
farm a branch cireunit. 1t is unsafe 1o meddle
with larese dyvnamos, or with any parl of an electrie
light cirenit in a large installation, even 1o Il}il::hltt;.:,_‘
it with one hand only, unless you are thoroughly
acquainted with it, because of the uncertainty ol
tnowine when the mere act of lonching may €om-
plete the cirenit, as you mid be standing on one
conductor of the eirenit or on f-:l}l!l'l.l'ﬂlll'!g.:‘ 1 _eon-
nection with it. The newspaper reporis ot u-:'t.'l:]d;'lli_s
are nearly alwavs maceurate, because they omit
unob=erved details.—G., K. B.

Castings of Dynamos.—READER (Belfast).—
Castings of all the dynamos deseribed in WoORK, 1n
the series of articles on * Model Eleetrie Lights,” can
be supplied by Mr. 8. Bottone, Wallington, surrey.,

The Gramme dynamo eastings ean also be supplied
by Mr. A. Crofts. Dover, Kent. Both
of the=e zentlemen supply books giving
full instructions on making and using
the machines. The hooks eost from 2s. Gid.

o0 3=, each., You will tind tull imstrue-
tion= in the articles on this subject ran-
e '.:::-”;l:_'-r'!] 1|||,.||l| il_ 1.'||1 '.\-"lIIIH]{i I'!n::i'
consnltine  the tables riven in those

ticles, vou will see that the larger sizes

of dynamos are run at lowerspeeds than
the smaller sizes. The quantity ol wire
ot on the armature has much to do

with the speed required Tor a given oul-
nut, and this must necessarily be small
i a small machine, becanse the arma-
ture is too small to admit a large quantity
of wire. Try Ormiston & Co., 25 and 27
(0ld =treet, London, E.C,, for a small
quantity of zine wire.—G. E. B.

Power for Dynamo,— H. J. I.
(Homerton).—(1) The power required to
drive a dynamo of any type is zoverned
by the output in electric current of the
dynamo being driven. Thus, if you require a licht
of 30 c.p., you must have a dynamo eapable of giving
an ontput of at least 170 watts of eleetric encrgy,
since we must reckon for 33 watls to each e.p. As it
take= 1 h.p. to furnish 716 watts of eleetric energy,
your 50 c.p. of electrie light will absorb about § h.p.
The etticieney of the machine will depend more upon
the material and workmanship than the type. (2)
I'he cheapest motor is a water-wheel, driven by a
natural fall of water. Next to this may be classed
a steam engine. To town dwellers the first is im-
possible, and small water motors are not admissible
on il water mains, Steam engines on a small scale
may be used, but require much attention. Gas en-
Zines may be used, as 1 have already shown, The
cost at 1d, per honr, which would be about the cost
f;_.r ::u'n{':-.'r}llm}l amount to 4s, 2d. per week of fifty

wours.—G. E. B.

Electrotype Copies of Leaves.—E. R. (Mel-
bourne).—Copies of leaves, fruit, fish, and reptiles
mus=t be first tuken in plaster. Embed half of the
Eubjeet in sand, put & paper rim all around to
circumseribe the mould, mix plaster of Paris to the
consistency of eream, and cover the subject wholly
withi the mixture, When the plaster has set, remove
tne subject carefully, and dry the mould gently :
then bake hard in an oven. Coat the mould with
hin=ced-oil, and bake apgain; repeat this until the
pia=ter has been rendered non-absorbent.  The
in=ide of '_h" mould must be conted with best hlack-
dead, applied with o soft brush., This coat must be
conuceied 1w pulding wires, and suspended in
Lhee o |-.-.’I-!'”_'|_']-|]H;_:: ..'—-_n],r|_tir;r|. ":‘.'I.Il_]'."il_.‘{]_ t[] iL {'-'DI'IHUII'IE
eurrent of electiricity for several hours, until the

o

shell ol eopper has attained the required thickness.
If uoth sides of the subject are to be copiced, two
Hanuids must be made, and the two shells of copper
red together when tinished,  * Electrotyping,”
S0, Lrguhart, and ¢ lhl!_*f'.t]!'ﬂ-].l't:|:ﬂ:‘-;i[,imll“ [Tw
S, vy alt, are two u=cful books on the subject = hoth
IJ}“'.imiI! by Crusby Lockwood & Co., London.
r. Fa, 13,

Elcctrical Experiments,—J. 8, (IHuddersfield).
— SO YVery interedting experiments ean be ner.
et Wilhi in nl-r'.:h-'ll ry litirse shoe Imagrnet |H”Ii.':|l'|.
' 3 I-h‘.!.rr. ']'F,II'I ri:l“:..‘_'_-*; Illfl.}' I}F_', |“i:|:|fl] ‘l"!'lil-}l l-lll‘.}.“iﬁ
OF othier netals, wnd taken out again by the magnet
A JEeel of mixed pins mny hie "xlllu;r';:ti ina h]“lj]m'.
;H_---'_Lh':! for the deteetion of iron ping, Mixed tinned
rasin ani r;.r' iy b assorted. Iron Hlings spread
g i eandbonrd, and gently strock with
L ¢ '.:. N oW hinlel b HTHE IO} jll IH'II] IJI:]'HI"_[]'J “Irill
arrange themnaelyes around Le poles aof Lhe m:l-'m*r
ANt shiow the lines ol mngnetie foree. Iron !:i‘”f‘i:ﬁ
crbedded In armall cork bonds, Hoating on o pzliaay of
waler, may be dirceted with the magnet held nhove
0or il 11‘“‘- ".lF]r'.‘. 1'.'-.';”1 It |rhll|-r*,' iwniil 1;_ H””lli o isi*l I'f)
mienet the range of cxperiments ean he further 0xX-
teritl i) Y adeding an induetion coll H..I IETHJI h.[r ”
CiLlaLr e r;!' X IEFIImmIei LA TR “I"‘I“'fj rll]'j_ Iu‘”””f{{:l.lr
these with vacnuum tubes are yvepy benntifnl, A
“'I-'Ilbl'[ ) Lperiments mre b o Lrited] i” Hll;ll"
By Colls, how Made and Lined,'” by Ty NRTHE Illf.-
| ]rr.ru :'-n!J '-ﬂj]l ST ]” “_”|“.j“;‘, fl;l' J';ir|l1 I‘.r““;
the pernicious influence of slreet r:urfu_-rrlr-nnl'mw-nw-!-l
T1CCH,

—L. E. B.

f'.a.’
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Circle on Cirele Templates.—W. O. (W rez-
ham).—For the moulds you want, first draw the
elevation and plan of arch, and divide the elevation
into the necessary number of parts, working from
the soflit, or underside of arch; this gives the joints
of bricks in elevation. From these joints drop
perpendieulars to intersect plan, and this will give
the plan of joints on soflit line, Next set off along
the line, X v, the same number and sizes of bricks as
there are on the elevation on the soffit line, and
from these points drop perpendiculars, ¢, ¢, ete.,
starting from the inside of right-hand springing
brick., Take each distanece from X Y on plan both
inside and outside arch, and working from X ¥, eut
the perpendiculars, ¢, ¢, ete., one after the other, as
sketeh., (I have only shown the joints in half of
plan, but as the other side is Exuutlgv the same, it
1s unneecessary.) If you now draw from point to
point through these perpendiculars, you will have
the softit mould of bricks., A good tip for under-
standing this is to cut the development of soflit out
of paper and hinge it on the right-hand pprmgmﬁ
line on plan, and bend it over until the right-han
springing line of development coineides with the
leit-hand springing line of plan. If you look down

on this paper arch, you will at once see that it
exactly stands over the plan. You next want the
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face or bed mould, and must bear in mind that the
face of each brick on one half of the arch is dif-
ferent: the sweep of the springine bricks being equal
to the curve_ of the wall, and becoming flatter as
they approach towards an upright position. You
must also note that the monld gives the joint, or
bed—that is to say, the top of one brick and the
bottom of the next. This is very important, so that
a separatec mould must be got for each joint, with
whieh you marlk the top of one brick and the bottom
of the next. We will now suppose we want to get
the mould for the joint between bricks 2 and 3; the
mould will answer for both sides of the arch in the
corresponding course by turning it over. Divide
the joint 2,3 into any number of equal parts, and
drop pervendiculars to touch plan in 0,1, 2, 3, 4, 5.
Draw A B parallel with springing line, X ¥; next
draw lines square with joint 2, 3, and set off en these
lines the same distances that 0, 1, 2, 3, 4, 5arefrom
plan of arch, measuring from A B,and draw through
these points the curve 0, 6, and this will give the
face or joint mould for bricks 2and 3. I may say
that this sort of arch is generally cut directly into
its place and rubbed down after it is set, without
any moulds execept a rough centre, unless it is very
large or in very good work.—E. D.

Piano Making.—I. A. (TFeatley, Halifax).—
Your gquestion as to whether you would be able to
make a piano depends more on yourself for an
answer than for anyone to tell you —for this reason,
that it is impossible for me to tell your age, whether
you fully understand the subject as far as you have
read it, and whether you have a taste for mechan-
ical work. I may say, there are several amateurs
making ?uums from the instructions given in
WoRi. can only say, Try. And to try, in most
cases means success. The cost to make varies
according to your facilities for obtaining material.
In London the material would cost about £8, Of
course, London is the home of the piano-maki
industry,—1. L.

Piano Action.—W., J. C. (New Hampton).—Your
best plan will be to weight the front of the key : or,
if there is too much lead in the back of the key, you
could remove some, and try a few keys. To weight
the front, proceed as follows:—Get a 1 in. centre-
bit, and bore a hole in a piece of hard wood 2 in.
thick ; now procure some old lead from aplumber’s,
and melt it in a ladle. Lay the wood in which you
have bored the hole on a flat-iron, and pour the lead

in. When Lhis is cold, knoek it out of the wood., This
forms your weight. Now take your action out of
the piano, and place this weight on the front of the
key, moving it towards the back until the key is on
the balance; then move ashade back, so that the
biek of the key \rllﬁt returns to its rest.,. ' When you
}nwn”ruuml Lhrh[:[]mirlfd pljuue. make a mark with a
peneil ;s serve all the keys in the same way, then bhor
at the marks and il with lead.—'1. K. s i
on).—(1)

_Polo Indicator.—N. I'. M. (Paddin

I'he pole indientor inguired for is made in ermany,
but I do not know how it is made. Sir D, Salomons
supposes it Lo be filled with a solution of iodine in
H]]\'t'm*hw. which turns purple at the negative pole
when o current of electricity s sent through the

instrument, (2) Platinum ¢an be oblained from

Messrs, Johnson & Matthey, dealers in precious
metals, Hatton Garden, London, E.C. () I eannot
say which is the cheapest house in London for the
supply of laminated iron punchings. (1) Write to the
Secretary of the Institution of KElectrical Engineers,
4, The Sanctuary, Westminster, S.W.—-G. E. B.
Electric Lighting.—CorBEX.—I cannot -hﬁllﬂ
out any immediate hope of a cheap private installa-
tion of electric light. If you find the price of gaslight
high, r:m will experience a still hlﬁher cost in at-
l‘-ﬁmpt*nﬁ to light your shop and house with the
electric light. At the outset you will require at least
nine incandescent lamps of 16 c.p. each lamp, or
eighteen lamps of 8 ¢.p. ; these will cost, with holders,
about 6s. each. The dynamo tosupply the lamps with
current will cost £10, and an engine to drive this
will cost from £60 to £70 more. The cost of brackets
for the lamps, wires for the lines, switches, and other
things, tugetﬁer with labour for fixing, ete., will not
leave much out of £100 for plant. An installation
worked by battery,power would be a cnstlf.' and in-
tolerable nuisance. My arficles on ** Model Electric
Lights” ecommenced in the number of WoRrK pub-
lished on August 30th, They are continued in the
numbers for October 11th, November 29th, and
December 20th, 1890; and January 3rd and 24th, 1891.

You will learn the cost of battery lighting from the

first three articles.—G. . B.

solenoid.— J. G. (Nottingham).—Get
a tube of ebonite 14 in. in length, with a.
bore 1in. in diameter; thickness of sides
#in. Chase a screw thread on each en
and screw these into two flanges of thin
brass, § in. thick and 3 in. in diameter.
The bottom flange may be larger than
this, and have holes drilled in the Edﬁe
to receive screws for holding down the
bobbin to a wood base. Wind this with
2 lbs. of No. 20 cotton-covered copper
wire, well insulated by soaking in melted
paratlin wax. Leave out at least 6 in. of
the commencing end to connect to a
binding screw, and have the samne length
at the other end for the same purpose.
See that the inside of the ebonite tube is
quite smooth ; then loosely fit into it &
plunger of 1 in. soft iron, as shown in
vour sketch. This must be always in
the tube at least 1 in. when the sup-
porting lever is at rest. The pnll will
be 1% in.—that is, to the bottom of the tube. To
work this, you should unse at least six Fuller cells of
4 gallon size, and you may arrange them as shown
1n gnur sketch, but in this case it will be advisable
to have the six cells to form the outer battery, for
you will not get much power from the inner battery
of two cells, Of course, I have not the least idea.
why {'ﬂu want them arranged in this manner. The
wire leading from the batteries to the solenoid must
be of No. 18 copper, and at no part of the circuit
may there be a smaller gauge of wire employed.
If you have a longer length than ten yards of this,
you must add another eell to the battery to overcome
the extra resistance. It will be advisable fo have the
switch A:laced'in a position horizontal to the connect-
ing rod, so0 that the descending cam maﬁ press
down the end of a lever, the other end of which is
wide, and resting on a wide block of brass, say, ¢ in.
square, to ensure good contact. One wire should
be connected to this block, and the other to the
Eivut of the switeh. The cam must be arranged to

reak contact at the right moment.—G. E. B.

Musical Box Comb.—J. 0. (Huddersficld).—
If your musical box is a fairly good one and worth
the trouble and expense, you can procure a comb
for 30s. by addressing the maker, stating number,
also number of tunes, and the new tunes you
require; then there will be the cost of carriage
from Switzerland, or, if a German make, from
Germany. If the comb is such & wreck as to
require a new one, the barrel will not have many
pins in perfect order upon it.—J. S.

“C"” Spring Balance.,— CARrRADOC, — You can
procure all the makes of *‘ balance springs® (hair-
springs you mean, I suppose) at Morris Cohen's

atch Material Store, Leeds. You may require a
weighing machine B%ring ; if 80, as a watchmaker,
it is nofyin my line.—J. 8.

Varmishing Frames, —J. B. (Bradford).—You
cannot prevent oak darkening. Of course, if you use
a dark varnish, your frames will look darker than
if you use a colourless one. Any good varnish will
do, but many ﬁnpla consider that oak frames look
best “ inthe white.” You can thensecrape or bleach
them with a solution of oxalic acid in water when-
ever they become too dark for your taste.—D. D.

Dry Plate.—No NAME (Stoke Newington).—
There is no book published especially on this sub-
ject. In the first volume of WoRrk you will find
a series of articles on making a camera, illustrated
with working drawings, which should be exactly
adapted to your requirements.—I, I,

Screen.—T. B. (dshington).—It seems probable
that Japanese paper would suit your purpose very
well, but tastes differ so much that no one but
yourself can say positively. The material is quite
suitable. Do nof use both paper and eretonne in
combination, unless you are tolerably familiar with
the work. ther used alone will look well. As
there are so many different patterns and colourings
of J n,%a.nean paper, how is it possible, without know-
ing which you have decided on, to advise you on the
choice of a eretonne —D. D, |

Clock Making,—NorTHERNER.—These articles

will appear at the earliest opportunity.
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Boot Patterns.—PooR SNOB seems under the
impression that the tops have to be cut under the
measure at the ball and instep, but really these two
points have very little to do with the cutting of
the tops, so long as they are left large enough. The
measure at the joint or ball is very large in propor-
tion to the length, therefore I should conclude you
want them easy, but this has to be done in fitting
up the last. 0 cut a pattern, place a sheet ot
paper on the cutting board, and place your last
upon it, as shown in Fig, 1, in which the dotted
lines show how to rough the pattern out. Then
measure up to given measure, which is from A to
B 64 in., just half your 13 in., and from o to D, half
the 9 in. (the heel and

ankle measure). This Sk LT

is called the ground n.’ Sftealls
or lining pattern. You . :
say the length is 10 e ’r.
in., which is about ’ i
a 5. If this is the e ..

Eoot Patterns,

length of your foot, of course you know the last
must be quite 74 in. I assume this is right, as it
18 better in proportion with the other measures, and
this being so, the Fal tern should measure from
}n F, 10k in., to « low for elosing and lasting,
Then mark off the height of vamp as at A (FPiz, ),
Fold a piece of paper and lay the pattern on it, and
cutl to the shape of the bottom at the toe : pierce a
hole at A to give the height, and from this mari
cut out as from A to B. If you draw a parallel line,
D B to A ¢, and cul out the centre of the vamp from
A to B, you will ind (when you draw the winz
down till the point B reaches i, level with the olish,
and cut off' the surplus ¥) that this givesa spring
or draftin the vamp; then cut the golish pattern.
This can be eut with or without a seam at the bael,
where it should not be more than 2} in. hizh, The

facings can be cut true fo the pattern ; but if buttomr:
the fly must have a spring in it, so that it will grip to [

the under quarter ; the dotted lines in Fig. 3 show
about how much straighter the fily should be
to give this epring, the line A being the quarter,
and the point B, when stitched to A, gives a grip to
the whole of the outer edge, cc. The leg can be cut
from the lining pattern I’JF folding it up under
vamp and gﬂhsﬂ, as 6 ¢. Toecap can be cut heicht
and shape to fancy. If you have any fear of the
pattern being too large or too small at the joint
and instep, you can for joint measure—say it is
10} in.—width of bottom 34 in., and as you want 4 in,
each side to sew in, it only leaves 3 in. ; this 3 in,
from the 104 in. leaves 7} in., and half 7} in. is 31 in.,
80 A to 1 should measure 37 in., and the instep can
be treated in a like manncr.—W. G.

Lamp.—LANCASHIRE LAD.—Your lamp is called
a " Moderator” ; it is of French make, 1? ig a lamp
that has gone much out of use since the intro-
duction of paraffin and lamps burning that oil., The
proper oil to burn in these lamps is best French
colza, and it costs about 6d. per pint. These lamps
are on the Argand principle of circular wick and
central dranght, and for whiteness and purity of
light and steadiness in burning they have never
heeq beaten. They are still much used in gentle-
men’s houses of the old school, but the servants
who understand using them and the workmen who

%, can repair them properly are getling few and far

i*between. Herewith 1 give instructions which will
Emha.hi}r be of service to nm.nf a country jobbing
and who may have been puzzled by thése lamps.
In the first place, if it has not been used for some
time it will require taking to pieces and cleaning;
this will necessitate the bottom being taken oif, and
the spring, leather, ete., taken out. To do this, pro-
ceed as follows :_Winrf the rack up an ineh or two,
and fix it in that position. I use n wire key (see w,
Fig. ﬂ}h which glips on the round burner tube and
through the wing-key, thus preventing it running
down. The reason for doing this is twofold : firstly,
use there is a leather plunger or piston that
would be spoilt by the heat of the soldering iron in
ungoldering the bottom ; and secondly, if the rack
was not held when the bottom was unsoldered, the
pressure of the very still spiral spring that forces

the piston down would send piston, rack and dirty
oil all over the place, possibly into the face of the
operator, which I have seen happen more than once,

aving unsoldered the bottom and taken it ofl, pour
out the dirty oil, hold the lamp firmly on the table
or bench (in its ordinary position), and gently let
the rack down till it leaves the pinion, and the
interior can then be taken out. The annexed
sketches (Figs. 1 and 2) will render the foregoing
and following remark clear. Fig. 1is a view of
the inside of the bottom part, or body, and Fig. 2 of
the top part or burner; o is the outer case, of china
or brass ; I, inner case of tin. The spring, 8, reaches
from top of inner case to bottom, circles the rack,r,
and the oil tube, T, pressing the cup leather, B, B, to
which the rack is fastened. and through which the
oil tube passes. The aclion of the lamp is as
follows :—Pour down the neck of the lampsuflicient
oil to nearly fill it, and commence winding up the
rack: thisdrawsupthe piston and exhausts the airin
the lower part of the vessel ; the oil in the top then
forces down the sides ol the piston and takes its
plaece: the piston is
then above the oil,
and pressing on it ;
the oil cannot flow
back the way it
came owing to the
shape of the pis.
ton, so it takes
another course,
and flows up the
tube, T, whienz
slides into an-
other tube on the
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| il ” Fig. 2.
Fig. 4., Fig. 3,

Fig. 2.—Burner of
Fig. 3.—Man-
Fig. 4. —DMode-

Moderator Lamp Parts.
Moderator Lamp (with Key).
drel for slipping on Wicks.
rator Chimney.

burner (Fiz. 2) at x, through which it rises
to the wiek. As the flow of o0il through these
tubes would be far too rapid for the flame to
consume it, a wire, A (Fig. 1), is inserted in the
tube to regulate the flow; it is from this wire
that the lamp takes its name, as it is called the
“Regulator”or' ' Moderator,”as by it the flow of oil can
be reculated or moderated to a nicety : how, I will
cdeseribe presently. Having cleaned the inside, and
also the spring, racls, and tube, and worked the edges
of the leather to render it soflt, elean the burner
part, especially the tube through which the oil
tlows. 'Fhis. when blown through from the end X,
should let air pass quite freely and with o hissing
sound ; if it bllmvs wwrd, work a warm wire up it
and flow turps through, with occasional blowing to
assist it till it 1s salisfactory : this is the principal
part, and where stoppages mostly occur. Next pul
Logether in order as it was taken ullmrt. keeping
the rack wound partly up whilst the bottom is
soldered in. 'This done, and the top slipped on and
gecured, the lamp is ready to be tried ; fill with oil,
and wind up gently till & gurgling noise is heard,
which indicates that the piston is above the oil.
Previous to doing this, however, a wick must be
put in if there is not one already there. These wicks

are circular and of different sizes, known as 6, 8, 10,
12, 14, and 16 line ; they are slipped on to o tin ring
which is soldered to the small rack in Fig. 2. Three
claws, which open a8 the wick-holder comes above
the top, hold the wick in its place ; it iz slipped on
by means of a circular picee of wood ealled & man.
drel, without which it isa job to get them on. After
the lamp is wound up, oil should begin to flow in
about seven or eight minutes from the top of the
burner ; it runs over and into a cirenlar ehannel. anid
through the spout D, and drops into the body of the
lamp again, Now as ture-
gulating. The acme of per-
fection would, of course, he

when the flow was 80 ad.
Justedthatthe flame con-
sumed all the = oil brought
to it, but this i3 never at-
tained. The best way
then is to get a little mar-

riezht side,
found when

on Lh_u
this is

gin
and

Fig. 1.—Section of Moderator Lamp Body.

the lamp whilst burning drops one drop from the
spout in about ten seconds. Thus, when the lamp
has burnt for five hours and has run down, by
winding it again there is enough oil for it to burn
for about hall an hour. Should the lamp drip very
fast whilst burning, it shows that the regulator is
too small; to remedy, tin it with a soldering iron,
or put one in a shade larger. If not enough flows
through it to support combustion, the reculator
must be taken out and filed a little. N.B.—This can
be talken out from the top, after unscrewing the
jIl.ntur['im*. I'ig. 4 shows the shape of the chimney.—

IV.—QUESTIONS ANSWERED BY CORRESPONDENTS.

Joiners’ Bits.—B. A. B, (Hampstead) writes, in
reply to A. A. W. (Leicester) (see page 734 Vol
I1.) :—** Joiners use many boring bits, and it
may be at once confessed that many of the various
kinds are so similar that our fellow reader may
well ask, why such variety ? Instead of giving a

list, in order tosave space 1 shall deseribe each, with
its use and its most suitable application, beginning
with the simplest. Such remarks as I shall make
are founded on a long experience. First, the pin-
bit : this is very like a gouge sharpened both inside
and outside. As sold by the tool-dealers, it is
sharpened only outside and obligquely, but I find
that sharpened inside just a little and both the
corners removed, go that the contact with the wood
talkes place inthe centre of the gouge-like end of the
hit, its entting is improved, while smoothing and
polishing all over tends to allow the chips to escape
more freely : a condition which has to be oberved in
the planning of every cutting-tool. This bit iz only
suitable for boring at right angles to the fibre of the
wood, the sharp ;:mllgmiilm edge cutting freely, but
in a hole of any depth the c¢hips still have atendency
to remain; it is, however, an excellent bit if you
want to bore right through. For boring top and
bottom laths for Venetian blinds, ete., and boring
Hins to hold tenons in their mortices (from which it

erives the name of pin-bit), it is lirst-rate—further,
it is cheap. There is also a bit used by chair-makers
similar to a cheese-taster; the stem is like the pin-
hit, but the cutting edge islike a hollow hemisphere.
This I have never used, but I have often seen work
done by its aid; its advantage seems to be the
improved power to withdraw the core, the rounded
bottom to the eylindrical hole, and its suitability
for chair and brush-making: it is not suitable for
boring right through, The spoon-bit also resembles
the pin-bit, but it has some attemipt at a point—in
outline something like a tea-spoon, but more like the
outline of a Gothie window, the outline being
hollowed out to form a cutting edge. This bit wiﬁ
bore casily, freely, and well; it will enter more
exactly where the worker wishes, is quite easy with
the before-mentioned, and sharpened nicely, is a
most useful bit; it is strong and cheap, and is used
by pianoforte makers for wrest-pins, ete., chicfly, no
doubt, because it can be reduced easily to fit the

pins required, and within reasonable limils it is
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improved by such redunction, The nose-bit 18
another of similar construction, the stem like
all the preceding. Its cutting edge, from which
it derives ils name, is like a part of the steel bent
nearly to a right angle, and sharpened so that it
forms a sort of chisel. To avoid witching, the
corners are sharpened off, For boring across the
ernin it is most wavward, generally entering half
its diameter away from where you intended, and it
is not a useful bit to buy unless you want to bore
the end-way of the grain: then the nose-bit 18 In
its richt place, eRicient, and cheap. Like the pre-
codine. it munst be withdrawn now and then to
remove the chips, or it gets choked. There 1s also
another bit of somewhat similar character, which in
many wayvs is superior to any of the foregoing. 1t
ic ealled half-twist or dinmond on the tool-maker's
list = it literally screws itself into the wood, and the
chins tend to the surface. It would not do to bore
holes in narrow strips of wood, but for every ofher
purpose : it is good for bo1 ing holesir either hard or
soft wood any way of the grain, Tt is, 1 believe, of
Norwesian origin. There is also a Dbit exactly
like a1 wimlet nsed largely by “coffin-makers, and
certainly it serves well in elm and oak, but beyond

-
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Fig.6.

Fig. 7 Fig. 8.

Boring-Bits, Fig. 1.—Pin-Bit, Fig. 2.—Spoon-
Bii. Fig.3.—Nose-Bit, Fig. 4. —Half Twist or
Diamond. Fig.5.—Centre-Bit. Fig. 6.—Gedge's
Zit. Fig.7.—Jennings's Bit. Fig.8.—White-
&”“EE & Patent. Fig. 9.—Mathieson's Single

wist.

that it has no epecial feature to recommend it.
I'his completes the list of what may be roughly
called quill-bits or pin-bits: they vary from quite
Emall Lits to about 7 in. diameter, rarely even being
e o lorge, 'They can all be obtained in a great
tariely ol sieds, bhut no exact size is guaranteed
thiee s plan being 1o bore a hole and measure it
rather than W measure the hit, Centre-bits are the
next s they are generally useful for boring holes
aargzer than pin bits, and they are much superior in
the jmportant point of horing just where the hole is
,-._u_.mrm} : henee for Hxing locks some small centre-
bits are useful for key-holes, although the before-
rentioned are generally the most useful for holes
up o ahout d in. T'ue centre-hit consists of a ;}im:E*
of flecl po shaped ad 1o fullil these three rmluiri-:
nents - @ centre, a cirele-cutter, antd o ehisel |;'}
retmuve thie core of Lhe hole, and must be so I'm*lnr*.tl
i1 Lo el in I_lem'ili't e, A preal hore in 11115;'*
Ing cenlr bty Is that the hole by no menns Irrees
with the size of the bit, You want to bore g ) in
hole; you send fora | o, bt and youo are uumjn’r-.li
to dind that '

IL bores ot least & in. ‘There s, how-

ever, o remedy now, for a patent expanding eentres

bit has been introduced, which I haye tried, and it
works well, and though the price is high, yet its
purchase, instead of a multitude of centre-bits, will
save money, 1 bought a1 in. bit ; result, 13 m.ﬁlule,
extending to 2} in., price 3s. This Extﬁnding centre-
bit is the very thing for organ-builders. The patent
twisted bits having a screw-centre are first-class,
the only thing against them being the expense;
they bore well in any wood and in any direction,
relieving themselves of the chips and cutting true
to dimension. Most of the patents have now expired.
Mathieson's, Gedge's, and Jennings's are excellent,
Jennings's being best, There is a more recent
patent -- Whitehouse's ‘ Unbreakable,” which is
zood., If the expense were not so great, and if the
work done is always in new wood, a full set of these
excellent. bits might well supersede all others for
general requirements. It is scarcely needful to say
anything about reamers or taper shell-bits, etc.,
or countersinks, but if desired, I will do so with
pleasure.”

Fret Machine.—J. H. W. (Chatham) writes, in
answer to E. J. H. (Stoke Newington) (see No. 99,
Vol. I1., page 764) :—** Thinking that you are seeking
a fret machine cheap, strong, and serviceable, one
which will be quite as good as a first-class machine
as regards work, if you make it the same as the
sketeh enclosed, I know it will give you every
satisfaction. I have made one, as I said before,
go know what it will do. My friends about me are
making machines like the one T have; they are de-
lichted with it, for it costs but a trifle—2s, 6d. will
clear everything, I will describe the machine as
under :—¥ is the arm above the table, secured 8o as
to work easy in the slotted upright A with a bolt;
A is a piece of wood slotted as in sketch, so as to
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Fret Machine Parts.

allow the arm to work inside the slot, and secured
to your table with screws to treadle; E, stay for
securing the legs of machine ; B, strip of wood, say,
about 11 in. by  in., screwed to table as in sketch;
¢ are pieces of thin indiarubber, wound round the
arm awrd your strip of wood at B. That gives you
the spring, and a very good one—a small bicycle
tire i3 very good for it; 1 is a stop or guard to

Fret IIachine. Front and Side Views and Parts.

prevent your arm rising too high:; ¥ is the
cramp for holding the saw, secured to the arm with
Berews—it. is a knuckle-joint, easily made; N, a
picce of 1in, square wood with your bottomm eramp
driven into it; T are two stays through which N
passes, and keeps it in position ; D are leaves to the
table by which you ean increase the size, aceording
Lo clags of work ; », chain secured to N down to @.
I'his machine ean be made of wood, except the
craumps for holding saws, and, T think, within the
rench of every working man to make, Ishall be only
100 pleased to give anyone more information about
it if they will write,”
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NOTICE TO OUR READERS.

With the next number of WoRrK (No. 105) will be
issued, FREE OF CHARGE, a Fine-Art Supple-
meent, consisting of a LARGE DESIGN FOR A
HANGING MusiC CANTERBURY IN FRETWORK.
No. 1U5 will contain Papers on—

A Writing Cupboard, with Adjustable Flap and
Bookshelves revolving horizontally.

A Hanging Music Canterbury in Fretwork,

The Violin : How to Make it.

Knotting, Splicing, and Working Cordage.

How to Strop a Razor.

Wire-Work in all its Branches.

Fixing Tops of Tables.

A New Mitreing and Squaring Machine.

How to French Polish,

TVith Numerous Replies in “Shop” to Corres-

pondents on Subjects of General Interest con-
nected with various Trades and Pursuits.

An Index to the Second Yearly Vol. of WoORK has
been prepared, and can be obtained by order from
all booksellers, price 1d. It is included in the last
Monthly Part of the Volume (Part 24).

“JWORK” EXHIBITION.

Particulars as to the Prize Distribution, which
will take place shortly at Stationers’ Hall, will be
announced in an early number.

WORK

i3 published at La Belle Sauvage, Ludgafe ITill, London, al
0 o'elock every Wednesday morning , and showld be olitainablesvery-
where throughout the United Kingdom on Friday a’ the latest.

TERMS OF SUBBCRIFPTION.

8 monthes, free by post - hJ «s 18, Bd
E 'I'l]ﬂﬂthﬂ, W o - L BE! Hdi
12 months, = & . .+ BE. Gd,

Postal Ordere or Post Office Orders payable nt the General
Poet OMice, London, to CASSELL and CoMPANY, Limited

TERME FOR THE INEERTION OF ADVERTIBEMEXTR IN EAOH

WEEE:L'{ IBBUE. iy A

One Page = = = = a = ‘= = =1200
HaltPage - = = - = = = &+ = 0100
narter Page’ = = = = . = =« - 3121 6
ighthofaPage - =+ =+ = =« - . 1178
One-Sixteentli of a Page- - L e N N
In Column, per inch e R e At 1 [ 1

Bmall Frnpaid Advertisements, such as Situations Wanted
and Exc !i[l.{i"FE, Twenty Words or legs, One shilling, and Une
Penny per Word extra if over Twenty. ALL OTHER Adver-
tisements in Bale and Exchange Column are charged Une
Shilling per Line (averaging eight words),

Prominent Positions, or a mw insertions,
by npuml‘ arrangement.

wy¥% Advertieemants should reach the OfMce fourteen
days in advance of the date of issue.

SALE AND EXCHANGE,

Vietor Cycle Co., Grimsby, sell Mail Cart Wheels. [16 r

Twelve Full-Size Fretwork Designs, post
free, 7d. and 1s. 1d. Satisfaction guaranteed ur mo ey re-
turned.—TavLor's Fretwork Manufactory, hlackpool. [14 r

Tools, Tools, Tocls.—The cheapest house n the
trade for Knglish and American toolsis LUNT'S, 207, Hackney
Road, London. E. Send stamp tor reduced price list. |8 r

Pa.&mr Letters, Rubber Stamps, ete.—Agents
shoul EPFIF for samples (free).—WiLLcox BROTHERS,
172, Blackfriars Road, London. S.E.

Lettering and Sign-Writing made Easy.—
Also full-size «diagrams for marking out eight alphabets,
only 15.—F. CovuLTHARrRD, Terrace Road, Bournemouth.
Note.—ro0 Decorators’ Stencils (6o large sl’mets}, 2s. 6d.

Fret, Carving, and Repousse Ratterns.—
100 of either, full-size, 1s.; 300 Turning de-igns, 15. ; 400
small Stencils, 1s. ; 500 Shielus, Monograms, &c., 15, post~
age free.—F. CouLTHARD, Terrace Rd., Bournemouth.
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FRETWORK FOR AMATEURS O BOTIHI SEXES AND ALL AGLES
E"“D‘_’”‘m THE MOST PROFITABLE AND FASCINATING OF ALL HOME PASTIMES. EASILY LEARNT.

H. SEINNER & Co. having Dissolved Partnership, are offering their Enormows Stock, including 260 il "RE
J. PATTERNS and 100,000 ft. of Solid and Three-Ply PRETWOQOD, Veneccrs, &c. ; l.ﬂbﬂ GEGEHZE?IJFJ}EET[S%E’}PEEW?EEE
an immense quantity of TOOLS, OUTFI'TS, &e., as a special inducement to their customers Lo order at onee. l

4,500 1s. Books of Fretwork Patterns, each containing T'welve Large Sheets, beautifully lithographed, none of which would be sald
retail at less than 2d,, and many at 3d. and 4d. each; also

1,200 2s. 6d. Books of Fretwork Patterns, containing Twenty Sheets, rgin, % 121in., of new designs, many of which would retail

at6d. cach. These Books, @325 in Value, will be GIVEN AWAY.

.. Amateur customers ordering 55 worth of designs from Catalogue will be presented with one of the above 1s. Books. Those ordering 108, worth
will receive a 2s. 6d. Book.

An Allowance of 10 per Cent, iz goods will be made on all mixed orders for Wood, small Tools, Saw Blades, and Diesizns, amountiag
to 10s., and 15 per Cent. on orders amounting to zos, and upwards. NoTE.— This reduction does not apply to Treadle Mackines,

N.B.—A SPLENDID OPPORTUNITY FOR BEGINNERS.

—
Complete Fretwork Outfit, comprising 1z-inch Steel Frame, Forty-cight Saws, Awl, File, Four Designs (with sufficient Planed W . . arlbank &
X 2 | + € 4 ; - Siws L i, stgrms (with sufficient Planed Weaad and . Handbank
Fretworki An Archimedian Drill, with brass handle an| Three Bits, will he SENT GRATIS with cach Set. Post free for ,‘.; 54 Outhis on Casd. 18, £l 4.].
25. gd , post free. 6 ft. 2nd quality assorted E'““*‘f‘{' F etwood, 1. od. ; post free, 25, 6d.  121t. ditto, ditto, 35, ; post free, 45, 36,
:!I-I:.H.TESI : I—EUEH.Y PAIR v:“nI\I{‘LH | l‘:.'[).—hlzl:.'i. ?5 m. to 1z, MNo. L. E.I!ilju]i!ihl_*ﬂ Be -|:I'|r ]'ufl_ per rp.|jr_ T 2, Polishesd Beech. .:l;_ furl] per | e Yo =

b P ENUTAR

“r;"ucmr_' Y pattern, all steel, 35, per pair No. 74, " Calr_'ti_nnm_" pattern, self-adjusting, one serew lastening the whole skate, the best principle, £s, per pair. No. ¢, Metal !.n.-n-r_-,

; with strap complete, 1s. od. per par ; postage s . |]Jur‘ pair.  These are not rubbish ; we warrant every pair,

Wail Bracket. .. NH CATALOGUES o M -_n:lmlqu::-_-.,l | e-igns, Wood, Tools, etc,, with 600 lllustrations and full instructions for Fret-cutting, Polishing, and Varnishing, price 41,
Price 5d. postfree. A Specimen 6d. Fretwork Desiga SENT GRATIS with each Cataingue; also 1 List f Designs, Outhits, Teol Chests, ctc., at Greatly Reduced Frices to clear.

N.B.—All orders st be accompanied by remittance, APPLY—

J. H. SEINNER & CO., "™"“Film i EAST DEREHAM, NORFOLE.

Aind-y mention this paper when prdering.

Whittaker’s Practical Handbooks.
BONNEY’S ELECTRO-PLATERS’ HANDBOOK. 3s.
PRACTICAL IRONFOUNDING. g4s.  \/wstsublisked.

* Contains much useful information for practical men"—Jndusérics.
METAL TURNING. 4s. [ Just published.
BOTTONFE’S ELECTRO-MOTORS. 3s. | Just published.
BOTTONE'S ELECTRICAL INSTREUMENT.
MAKING, 4th Edit. 3s.
BOTTONE'S ELECTRIC BELLS. 3 Edition. 3s.
SALOMON’S ELECTRIC LIGHTIT INSTALLA-

TIONS, 6th Edit. 6s.
" Contains a vast amount of really useful information.”" —Efectrical Revierw.

GRAY’S ELECITRIC INFLUENCE MACHINES.
5. 6d.

WALKER'S ELECTRICITY IN OUR HOMES AND
WORIKSHOPS. ond Edition.  ss.

LELAND’S WOOD CARVING. ss.

‘““ A clearly written, beautifully and effectively illustrated, and well-printed guide."—
Work,

LELAND’S DRAWING AND DESIGNING. 1s.sewed ;
15, 6d. cl.

London: WHITTAKER & CO., PATERNOSTER SQUARE,

RY INVMIiITIL.INES, Pl G T u R E Fourti Eprrion. Enlarged and Revised.

MWANUPACTUREE OF THE FRAME MAKER'S INSTRUCTION BOOK.
IG’ - —GLASS L.A.T [ "rS FHAME 150 Diagrams, Designs, and Patterns.

FOR

SGHEW'GLHTIHG & UHNA&MENTAL TJHH!HG M A K I N G Instructions in Joining, Fitting, Mount Cutting, &ec.

For Home Decoration!!

Junson's =z
Liguin GoLp

(READY MIXXISID).
SOLE MANUFACTURERS,

DANIEL JUDSON & SON, LIMITED,
SOUTHWAREK, LONDON, S.E.

Also Prices of Mouldings, and every requisite for the

A Tﬂm%ﬁﬁgﬁgﬁyﬂﬁi%%éﬁ;, HAND I'rade. Post Free, 6 Stamps.
L , &c. ‘
_ " Ingleby Works, Brown Royd, Bradford GEO. REES, 115, Strand (Corner of Savoy St.) ;
ACCURACY AND LIGHT RUNNING GUARANTEED, =~ ESTABLISHED 1858. Moulding Dept., 41, 42, {:3, Russell St., Covent Garden, London.

_DED_G[UUS TEMPE_[\;AN[}E DRINKS. ESTABLISHED 1851. A HANDSOME COLOURED PLATE o

MASON'S NON-INTOXICATING BEER. MASON'S WiE ESsEnces, | BT RIXBECE BANIK, ““« BACTERIA”

y These Essences produce in Southampton Buildings, Chancery Lane, London.
o rr

a few minutes a delicious Tem- [ . INT TFRE -
| perance Wine or Cordial, | p AHREE per CENT. INTEREST allowed on DE- | 19 GIVEN IN PART 2, NOW READY,
Ginger, Orange, Raspberry, A y FEPRYIDIE QI gemana, o y
Black Currant, Lime Frult, I'WO per CENT. INTEREST on CURRENT price Td., of
¢ etc.  One Tablespoonful | ACCOUNTS calculated on the minimum monthly balances, I
s of Mascon's Extract ot | .. not drawn below £100.

o e ke e gl ol |V STOCKS] SHARES, e annuitizs reensed | (Jg,88011'S Storehouse

non-intoxicating., and Sold.

A Sample Bottle of either I OW TO PURCHASE A HOUSE FOR TWwWO of

L‘j_“:l':‘i';jr';ﬂru’“:f;f;rl{;Llﬂ'l; GUINEAS PER MONTH or A PLOT OF LAND FOR

FIVE SHILLINGS PER MONTH, with immediate pos-

L Y " . ::-Iij_||., of each for 15 stamps. . o Sl L L =
i N LRORA [l session. Apply at the Office of the BIRKBECK FREEHOLD LAND
e l" _._' 1 : 'I 1f”|ijl" AGENTS WANTEL, '.'::ll'l.'.ll:"r?, as above. Gen era‘l In fo rmatlon L
= - The BIRKBECK ALMANACK, with full particulars, post free : .
BN et | ‘_—."-'l'-H-EWEﬂLL & MASON, | on application, FRANCIS RAVENSCROFT, Manager. _'E'u]ly Illustrated with ng]l-ﬂlﬂ.ﬁﬂ Wood

i Nottingham.

— | Engravings, and with Maps and Coloured Plates.
JustT COMMENCED, .
A NEW WEEKLY ISSUE, consisting of the most Popular Volumes in ¢ CASSELL'S STOREHOUSE OF GENERAL INFORMATION

will be the work of specialists in every branch of know-
’ ledge, and judging from the first part, will be one of the
most comprehensive works in the range of p-:}pul;l.r encyclo-
(] paedic literature, The sixty-four pags of this part are
i T
L

crowded with admirably condensed miormation. .

With additional volumes that h:wt: not hitherto ap}.m:arut! in‘ this series, e i faselv illagtrated, andicantalns & iding map,
RCOOLGH: 3 Onialoth, G, -ALREADY & UBLIRNED, == There is, besides, an important extra feature 1 a senes o2
The Haunted Man .=. DICKENS. Wanderings in South America ... WATERTON. four coloured plates, elaborate mﬁdt_-_[{m, 1I1|u-::tr-.uwc of as
Utopia .. SirT. MoREg, | Heroes and Hero-Worship - ... CARLYLE, many branches of popular science.” —7#e Kock.
Lays of Ancient Rome ... ... MacauLay., | Voyages and Travels ... ... Marco PoLo. b e 2 NI R
Essays on Burms and Scott ... CARLYLE. Hamlet . SHAKESPEARE. A Third E*ff”ﬂ” of Part 1, 5
Ready dwring Mareh sented a sertes of Four Coloured Plales, tlius-
Aar. 4.—The Complete Angler WALTON., ,» 18,—The Lady of the Lake... SCOTT. trating in a novel and attractive manner
11— Essays, Civil and Moral DBAcoN, ,» 25.—Friends in Council ... Sir A. HELPS. Botany, Geology, Architecture, and Physiology,
“CasskLL'S NAT:ONAL LIBRARY 5 @ wonderful barguin at threepence. No greater feat has already been prepared to meet the large and
hhas been accomplished by any of our publishers during the last quarter of e S
i a century.'’—7he Athencun.

= : ~ d
CasseLL & Company, LimiTeED, Ludgate Hiil, London, CASSELL & COMPANY, LIMITED, Ludyate Hill, Lonaon.
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A WONDERFUL MEDICINE.

RE universally admitted to

M'S PILLS

be worth a Guinea a Box for Bé’é’ﬂ/?am's PIWS =

[] *
5886/]{7,’1.-‘7 5 P!//S i Bilious and Nervous Disorders, such as Wind and Pain in the Stomach,
Sick Headache, Giddiness, Fulness and Swelling after Meals, Dizziness and Drow-

- ' siness, Cold Chills, Flushings of Heat,
3886/?01;} 5 PZ/XS :_I‘::liwatr[:ri JL'[H\E :tn..lll Iji1litln-1:t:ln,::; on tll:::

3 .y
lLoss of Appetite, Shortness_of Breath B /? P //
skin, Disturbed Sljeep. Frightful Dreams: eec am S J S

and all Nervous and Trembling Sensations, &c. The first dose will give relief in

BE/J{/JC/‘; {HH '5 P‘]//S twenty minutes,  Ivery sufferer is earnestly invited to try one Box of these Pills, 8366/7am IS PI.//S

and they will be acknowledged to be

Beecham's Pills WORTH A GUINEA A BOX. Beecham's Pills

I'or Females of all ages these Fills are invaluable, as a few doses of them carry

! ']
9 oft all humours, and bring about all that
BCC[/]G/U? 5 Pf//s them.  Lhere is no medicine to be found

obstruction or irvegularity of the system.

1s required,  No female should be without 3 : /z g P '//
eqqual to Beecham's Pills for removing any eé’c am S ! S

. . If taken accordi to the directi v .
8()()6‘!} 0}]7 5 P[X/S with each box, they will soon restore ﬂ-m:lie;cr:f L:1111 ::tc,;?ﬁrt:_ﬁngnlf';u:{. Eldi;g{;}iﬁ?%i‘:;ﬁﬂ BeeC}zam IS P!//S

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

v . which are ensured by their use, s .
35?6/) {?;7? 5 P[//S For a Weak Stomach, Impaired Digestion, and all Disorders of the Liver, they ngCham 5 P,//S

act like magic, and a few doses will be

- f portant organs in the human machine, T
866)6/?{7]]? S Pl/ S restore the long-lost complexion, bring b
into action with the rosebud of health

These are FacTs testified contit

found to work wonders on the most im-

hey strengthen the whole muscular system, - 4 :
ack the keen edge of appetite, and arouse eec&am S P!//S

the whole physical energy of the human

orhan’ ' frame. ally by members of all classes of soci ’ 7
Beecham's Pills s, e e Ficrs esited coninuy by members of l clases of societye D pashmm’s Piffe

PILLS Zave the largest Sale of any Paten

t Medicine in the World,

Beecham's Pill - &5
499 :’0 /1l 15 Pills Beecham’s Magic Cough Pills. B 6’_36/70&7 s Pills
sl ' As a Remedy for Coughs in general, Asthma, Bronchial Affections, v’ o
5 6) CCK ? {17 / :‘T? S P / / X S thl‘Etl;ES *:]Fi‘ﬂﬁ;ﬁh‘:'-ﬁﬂﬁ:' 'lt?glilleﬂﬁl;] ;ii:txllEEJL{}I‘E?SES?UF {I?ti; ?Izigﬁlgﬁf;iglsngl:lEE::E,E:LE:;!; B eECh am S P 1 / / S
Uills stand unrivalled. They are the best ever offered to the public, and will

’ ®
Beccham's Pills L S S SE TS Wik i p Ay
CECNAM S TS ot somor ot e o ovmsesion and aiseuty, of s wolt iy 3 @G RAMES 1S

trial, and the most violent Cough will in a

short time be removed.

86’86/}(?;‘,’3’? JS /D{/!{S\ Prepared only, and sold Wholesale and Retail, by the Proprietor, THOMAS Beec:ham IS PI-//S

BEECHAM, St. HELEN'S, LANCASHIRE, in Boxes, gid., 1s. 13d., and 2s. od. each.

A'_J . ¥ . Q s ST % N P LT i T - . -
BeeCnam S PIIIS — pmcd b, Drusgists and Paient Medicine Dealers everywhere, - B,k Beecham’'s Pills

Invaluable as a
cirengthening and In-

vigorating Reverage.
Indispensable for Enriching Gravies,
preparing Soups, Entrées, &c.
Pure, Palatable, ( '

instantly prepared.

WILL KEEP ANY LENGTH OF TIME.
SOLD EVERVWHERE,

¥ .r g e 3.0 - s - o = =
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barving and Fret Sawing for Pleasure op Proft,

RIGHEST AWARD COLD MEDAL FOR FRETWORK AND CARVING TOOLS AND DESIGHS.

The enormous sale and general satisfaction
which our gnods have given to Fretworkers, &c., in all parts
of the world enables us for the present season to OFFER GOODS
AT PRICES WHICH LEFY COMPETITION.

Our Stocks of Patterns, &c., probably being much the
largest in this country, we are able to suit all tastes, and to
send by return of post, '

FRETWORKERS’ BEGINNERS OUTFITS
At 1/3, 2/8, 3/6, and 5/6 each, post free.
Parcels of Assorted Fretwork, 1o feet .., .. 4s. free.
12 Finely Lithographed full-sized Patterns SETAE
Sets of 12 Carving Tools - S es 105,
None should buy clsewhere before seeing our New
Catalogue of all Requisites, with instructions. Acknow-
ledged the most Complete and Cheapest List of Fret
Goods published, Free for 6 Stamps. '

Catalogue of Tools for Picture Framing, Brass, and
Leather Work, FREH. '

HARGER BROS., Setile, Yorks.

PROFITABLE HOME WORK.

With Boorsn Brotuers' Registered Mitre-Culting
Machine, any person, without previons instruction or prac-
tice, can make a Picture Frame. This Machine is now largely
used in the Trade, nearly 6,000 having been sold. Write
for Illustrated Circular to the Sole Makers—

BOOTH BROTHERS,
TOOL MAKERS, DUBLIN.

f5£5cflrjlr; II&:ir;,:"U_r} r|r“:1 1N IJI‘— . :
PEF 8IA, 'HEADACHE ?Yh  BRIGHTENS and CLEARS
NEW LIFE wnd VIGOUR,  pro Jrecommendee fuys e BERTTDA T
68508 marvellods  ve. :=,l,r-r-|r'i:_-.l- Profession, Cq::reﬂsall ERRIIIRE_ '
l;_r-r_;-:. rties. s invaluable in re LIEUTACOL. HUGH BAMRR ﬂ OF BIZE_T. ‘eating or dnnh:ng. ;
vorly e stunuiating the over- | the SALT REGAL for two ‘.I.,.I'I."H' 40, HANLEY Square, MARGATE, says:—“T have now used Is a most pleasant effervescing
4,:,1 '”_*!“- '-III! resuscitating :_;Iu-rr'-..lll,f.f in taste of all Safines, I‘:L;-"‘jrl CEJTLI;II:;:,';.'.‘1,'_::'::Lif]-l:j‘l]!lll.'.::li‘?.:‘.lll:l:u]:IIZ]EEdliilf_l;Iln‘g th:{;tf[ have found it the most | morning drink;, mw
= il 2n, ﬂilj,-r;;'l .In;lml'fl‘u.-mlsh and Stores, or by Tost from the MANA o e e EPE.FITB. and; ‘:é‘ '*-““
— e —(— s GER, BALT REGAL WORES, LIVERPOOL. to the entire system. e :_:.TE: /
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