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Fig. 1.—A Plain Dressing Chest, with

1 Drawers and Glass attached.

i

=
= -

]-l i |I M ‘ ' | ‘l Ll I-I'l I |
I
1 ] E LEelb g |
R R

4
e At et
*"-"""-':rf’f/ Foal I

|

hLL1] TR . B
l::i'll I ! .lI A LITH
I:.llhu-ilili; LT | 1 |

i | 44 ' 11H M il

L A e
! II. i 4] 1k I. i ¥ i
II;H!Ii'!.:JE. .;".l I

1y
TR .
AL L TR RELL ]
1 .l|'|_ i

H el | M :"'p,'
S

nary table height, it
nd this may be taken
I' more,

the front may be taken
nothing definite can be
Iere 1s, naturally, much
It may, however, not

anything over 4 ft.
would be unusnally
large. It must be
understood,  there-
fore, that any mea-
surements of jewel
boxes and glass to
be given subse-
quently apply only
to a 3 ft. 6 in. chest,
and may be modified
according to circum-
stances.
For any size under
3 ft—- jEWEl boxes are
hardly desirable, as
either they or the
glass would have to
be made incon-
veniently small. If
something 1in the
nature of a jewel
drawer be required,
one drawer 1mme-
diately under the
¢lass, as represented
in Fig. 2, 1s a very
suitable arrange-
ment. Of course, if
preferred, the top of
the chest may be left
slain, without either
lm:-:{::s or glass at-
tached. In such a
case it should have
a small slip of wood
along” the back of
the top to serve as
a guard to_ prevent
things slipping off.
The depth of the
top from back to
front may be taken
as 1 ft. 9 in., so that
it it overhangs about
an inch at both back
and front,the }‘-‘ldEEE
- upper portions 0
ﬁm p}zrndgﬂwill be
about 1 ft. 7 in. 1t
should be observed
that the overhang of
the top should be
the sameat the ends
as in front, and that
it should be rather
under than over 1 11.
At the back the over-
hang may be any-
thing in reason.
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The narrower part of the ends may be

from 2 in. to 3 in. less than the wider.
oxtra width is got by simply jointing
pieces of the necessary size 1o the main
portions of the ends. As many readers are
no doubt aware, dressing chests are often
made without the projecting upper drawers,
or, in other words, the ends are of ‘the same
width throughout. There is no reason why
they should not be by those who wish to
economise their labour, but in the opinion
of most, the improved appearance gained
" by having the widened top will more than
compensate for the

Thﬂ :

on | polishing.

appearance of even the best cabinet work
as inferior brass fittings, unless it be bad

A few suggestions for modification and
alterations from the original design may
now be given :(—

The tops, instead of being plain cham-
fered, may have the edges moulded and
lined up, as shown in Fig. 4. If this finish
be adopted, the upper edge of the plinth

should be treated in the same manner, to |

ke’erﬁ)] up the uniformity of the design.
e fronts of the drawers, instead of

in which case

 size, and not the full withip

_—___-_-\*\

_ the dra
still further back. Beadsw ;{: m:[:.?l be get
1 acrg;

the drawers just asg if they}rw.]vjera with 38
the o

mouldings, but, of course bef

ings are put on, 4 fne
frame ma.l:::r al o edﬁea 5.
objostad 1o e el
objected to, the P
Object the glass should have

for such a small plate,

the aize of the When meagyy;

glass, be careful to tafe g gﬁ

4 the
when ordering the plate, sight siz?ggﬁgfmﬁy

trifling  additional
amount of labour
involved.

T'he following mea-
surements may be
taken for the jewel
boxes : Width across
front, on top, 11
in.; back to front,
8 in.; and height,
51n.

These measure-

€xpressed, the plag

merchant wi] undep.

stand that it must

bea little larger, g
will prooab] ;dlgi
8. 1. in_each dipge.
tion.  This js the
usual way, and, of
course, the purchases
may order it plate
size 11 he prefers,
Instead of the nar.

row guard which is

ments will allow of a
silvered plate mea-
suring about 2 ft. 2
in. by 1 ft. 4 in. sight
size.

“ery little need be
said about the actual
details of construe-
tion, but a few hints
to those who might
otherwise find them-
selves “all at sea”
may not be amiss.
The articles entitled
“Lessons from an
Old Bureau”inVol. I.
of Worg will give
novices nearly all the
information they re-
quire, and, if they

shown in Fig 1 at
the back of the jewel
drawers, a moreorna-

mental  appearance
may be given by

means of a row of

spindles, as shown

have notalreadydone
so, they will do well
to study them.

In making the
dressing chest, the
ends may be of 2 in.
or 1 in. stuff, and the
top the same. The
fronts of the ends
are shown thickened
ugowith pilasters to
about 2 in. The ends
and top of the jewel
boxes need be scarcely
go thick as the cor-
responding parts of
the lower portion. It
18, it may be pre-
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m Fig 10, The
spindles should not
fit directly into the
tops of the boxes,
but into a rail placed
on them; and in
character they should
be similar to the
larger columns. Being
so much smaller, no
attempt should be
made to have the
same number of
members.

Instead of being
hung on columns,
the glass may be
la,ceg on brackets,
or which suggestions

are given in Figs. 11

to 13. If brackets

are used, they should

be firmly secured to
the jewel boxes
otherwise the weight

of the glass is apt to
work them loose.
The carving shown
on Fig. 13 1s very
slight, and may be
omitted if preferr

[ ]

Fig. 3.

8 tood Fig 2—Jewel Box for 8mall Chest. Fig. 3, —Members of Turned Column. Fig. £—Moulded and somethin similar

tﬂﬂefﬁe ':ggf rﬁox&a Lined-up Top. Fig. b.—Drawer with Bevelled Edges. Fig.6.—Edge with Plain Bevel. Fig. 7.— Eg ed in aithir of the
d] : Edge with Sunk Bevel. Fig. 8.—Moulding round Drawer Front. Fig. 9.—Alternative for Edges h

are made indepen- of Drawer Bearers. Fig. 10.—Spindle Gallery at Back of Jewel Boxes. Figs. 11, 12, 13— Others. 2 of the

dently, and are Brackets for Glass Standards. Figs. 14, 15, 16.—Pediments. The top railo tt :

screwed through glass may appear

their bottom boards to the top of the chest.

The length of the turned columns (which
are shown on a larger scale than in Fig. 1
by Fig. 3) must, of course, depend on the
length of the glass, which is attached to
them b’y means of the ordinary “glass move-
‘ments.” These should be fitted so that the
part of the glass below them is heavier than
that above them. The movements are fas-
tened to the square portion of the columns,
and to the corresponding parts of the glass
frame. Let it here be said that common,
low-priced movements are a nuisance, as
they are so liable to get quickly out of
order. Nothing so surely detracts from the

being plain-beaded across, may have sunk
bevels at the edges, as represented by Fig.
6. As the difference between a sunk bevel
and a plain one, which would not look well,
may not be known by all, they are shown in
section in Figs. 6 and 7 respectively.

A rich appearance may be Fven to the
drawer fronts by planting mouldings round
their edges, as suggested by Fig. 8. The
moulded drawer fronts should be set back
further than they otherwise would be, so
that the moulding is flush with, or only a
trifle within, the bearers.

The edges of the bearers themselves may
have moulded edges, as represented in Fig. 9,
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some as being rather too plain, and they

may, perhaps correctly, think that the a
pea,{anpce would be imFl:nved by the alfeﬁa
tion of something. This Inﬂ.f' mtherb 3
row of spindles, as suggested for th? -ﬁch
of the jewel boxes, or a pediment, 0L W 18
three shapes are shown in F of
Carving may be introduced |
them, though they will look well s
Two 1d§awers instead of one may be 1n
ewel box. -
: It merely remains to end these few;oﬂﬁl
gestions with a word of advice 10 8

. d
amateur and professional makers—viZ; .

not forget to prepare a full-sized WOF g.,-r
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HIVES AND OTHER A Prariany A PPLIANCES.

drawing as the first step towards making a
dressing chest, or, for that matter, any other
piece of furniture.

*00

HIYES AND OTHER

APPLIANCES.

BY APIS,
-

SuPER CLEARER, BEE TrAP, DRONE TRAPS.
TuEe super clearer recently invented by the

APIARIAN

- celebrated expert, Mr. W. B. Webster, of

Dinfield, will be found a most useful piece
of apparatus, and certainly deserves a de-
s-ription in these pages. As its naine im-
}nIms, it 1s designed to free the super, when
nll of honey, from the bees which lurk
among the combs. It is not always an easy
matter to take a super full of honey from a
stock of bees. The removal of the super
and substitution of a quilt is easy enough,
hut when the super is found to contain
thonsands of bees as well as their honey,
the novice 1s sometimes rather exercised 1n
his mind as to how to get rid of them.

[f, however, Webster’s super clearer is
<lipped between the brood nest and the
super, ten or twelve hours before the latter
1s removed, it will generally be found that
very few bees, if any, are to be met with
among the sections. The crate can thus be
taken off without the slightest disturbance
of the bees, the capped sections removed,
and new sections with foundation substi-
tuted. All this without a host of bees
buzzing about the manipulator and the
section crate! Surely a super clearer is
a very desirable acquisition !

It 1s a very simple piece of work, on the
same principle as the well-known mouse
traps, into which the mice go through a
tunnel formed of wires converging towards
the inside of the trap, while exit is pre-
vented by the points of the picces of wire.
The clearer or trap proper is fixed into
the centre of a board which is made to fit
between the brood nest and super.

We will first proceed to make this board.
For the hives 1 have described in this
series, the board should be 17 in. square
and } 1n. thick, of perfectly dry yellow
¥iue. and planed true and not in winding.
or other hives the thickness will be the
same, but the other dimensions must vary,
the object of the maker being to have it
completely cover the frames, so as to pre-
vent the escape of the bees. _

Strips of wood, a bee space in thickness,
viz.. {% in., must now be tacked round the
hoard at both sides. This will increase the
thickness of the board at the edges to 1} in.
while the centre will remain 3 in. These
strips may be about an inch in width more
or less,

[n the centre of the board a hole 5 in.
lomg and 3 in. wide is cut, as seen in Fig. 1.
This can easily be effected by boring holes
with a centre-bit at the corners, and sawing
between them with a keyhole saw. Fig. 1
shows the board at this stage, with slips
round the edges and hole complete.

We now turn to the trap proper, which is
not so easy to describe. It is made of
stiff wire netting about twelve meshes to
the inch, but I should say any stiff wire
netting whose wires are not more than an
eighth of an inch a would do. A piece
4 . long and 3 in. wide will make one
trap. It should be 'cut to the shape
shown at Fig. 2, the middle portion being
partly severed from the ends or wings at
each side as shown,

A tapered piece of wood, such as the
handle of a small paint brush, should now
be procured, and the ends of Fig. 2 doubled
over 1t so as to make each end a kind of
EII'GU.IEI'_ t&PErEd.tuuﬂE]‘ ﬂﬂ'ﬂthﬂl‘ piEﬂE of
wood, like the handle of a broom, 12 in
thick, should have its end cut off ’sq_lliare*
Thl?.ﬂﬂd should then be placed in the
position of the dotted line in Fig. 2, and
the sides in Fig. 2 turned up against the
sides of the broom-handle. The nettine is
thug made into a receptacle which is l:'m:ﬂ:
unlike Fig. 3. The bees can get in under-
neath, which is open, and would pass along
the tunnels, emerging at the points which
:En not more than a quarter of an inch

88,

Two pieces of tin or zinc are now pro-
cured, each 6 in. by 4 in., and an inch and a
half hole bored in the centre of one, and a
:Ewnt-ﬁlghth hole in a similar position in

e other.

These centres may be found by joining
the opposite angles of the tin. The trap
(F1g. 3) is now to be taken, and the lower

art, which was formed over the broom-
andle, can, with a little manipulating, be
made to pass through the 11 in. ]i‘mh: in the
tin; then the edges are turned back and
the trap thus secured to the tin.

The other piece of tin can now be laid
over 1t, Jand the jagged ends of the wire
netting will thus be covered over and
hidden. The trap and pieces of tin may
now be inverted over Fig. 1, the trap pass-
ing through the hole, axially with it, and in
its centre, and tacks through the edges of
the tins will secure it in place. Instead of
this, other strips of tin or zinc three-
quarters of an inch wide may be tacked
round the edges of the two tins, and will
serve to keep them from moving.

A description of the complete affair, as it
lies before me now, will probably help the
amateur. Lookingat one side,I see a board 17
in. by 17 in. witha slip % in. high and 1 1n.
wide tacked all round. In the middle there
is a piece of zinc 6 in. by 4 in., held in place
by other strips all round tacked to the
board ; there are just two dozen tacks,
spaced about an inch apart.

In the centre of the zing there is a circular
hole § in. across, and looking through I can
see the wire netting and the tunnels lead-
ing towards each end. Looking carefully
through the hole, I can see the ends of the
wires of the netting turned over a second
piece of zinc, the zinc at my side covering
the jagged wire ends. _

Turning the board over, I find strips
round the edges at this side as well, a bee
space high, and an inch wide. Instead
of the zinc, I notice a hole like that shown
in Fig. 1 in the middle of the board, the
zinc of the other side acting as a bottom
to this hole. In the centre stands the trap,
made of wire netting like Fig. 3. The
middle of the trap is an eighth of an inch
lower than the surface of the board, but the
tunnels slope upwards, and their points are
an eighth of an inch higher ; the points of
the tunnels are equidistant from the ends
of the hole. On a careful examination I
observe that a bee could not byany possibility
get from this side to the other except
through the tunnels, and as the ends of the
wires are unprotected and only % in. aparia
she would not find it comfortable, if it woul
be even possible, to go from this side
through. In the opposite direction the pass-
age would be easy enough.

Tt is scarcely necessary for me to add, as
[ am sure it is evident to the intelligent bee

keeper, that the clearer should be placed
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on the hive with the trap side down, and the"
zinc side up towards the section rack, thus +
affording all opportunity to the o
leaving the super, but none of returning. @ =
It would be wise to write “this side ug B
on the zinc side of the clearer. . ,,;t: 2
_If one of these super clearers is not usad, - &
1t would be well to make a bee trap forthe =
express purpose of ridding the supers of. ™ &
bees after they are taken from the hives.. .
A box should be made of half inch wood == . &
large enough to hold the crates and a little  *
over. As ourcratesare 17in.by 17in, abox . %
18 1n. square and 6 in. high inside measure- = &
ments would be enough. This should be ** *
well made—as nearly as possible light ¢
tight. The top should have a ally 55
round to fit over the body and b the . .,
joint, o ]?-.-Tg
Towards the upper edges of thesides a
number of 3 in. holes should be cleanly - ﬁ

bored with a centre-bit, and through these <
the bees can escape. To prevent entrance, =
however, some precaution must be taken, }
but this can be ]

one very easily by utilising ¢
the old five-pin bee tn?..l.:n.:,Ir o 7

Draw with a fine pencil a line horizontally
across each hole, passing through its centre
as at Fig. 6, then drive four pins into the .
sides of the box, two above and two below
this line, and sloping upwards at a small
angle ; then lay another pin between them
across the hole, which it will serve to bar.
The bees from the inside can easily push the
Em forward out of theirway, but it willdrop . . *
ack as soon as the pressure is removed, * =
and effectually prevent entrance to the box.
When in use, the box should be placed so
that the sun can shine through the holes,
which will cause the imprisoned bees to
make for the light. 1Y s

A drawback to this plan is that when K ' ¢
the bees find themselves separated from =
their companions they are tempted to gorge
themselves with honey to prepare for emer-
gencies, and with that object in view they = .
pierce the cappings of the sections, w o
take away considerably both from their ' = -
value and from their keeping qualities.
The super clearer, however, is not open to * = °
this objection, the bees not being :?lpun. -
from the hive, or otherwise disturbed to any 9
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extent. L

Drone traps next demand our attentiom, =
of which 1 will describe two. The mmpﬁf ol
(Fig. 7) con=ists of a piece of excluder g1

bent in such a way as to completely cover
the entrance to the hive. One could be .
made of a picee of excluder 1 ft. long and

4 in. wide as follows :—Call one long side

the front : from two of the front corners . -
cut out picces 2 in. long and 1 in. widej .
then turn down the piece in front, which 18
8 in. long and 1 in. wide, between the pieces
which have been cut out ; turn down also . =
the ends, which will be 2 in. long ; and then :© =
turn out 1 in. at each end. _It?nlltflan belike =
Fig. 7, and complete. If it is placed at the =
door of the hive in the middle of a fine %1 3
when the drones are flying freely, 16 wall =
entirely prevent their entrance ; and & cru-_ . =
sade might be made against them late in. f
the evening. Of course, care should be . =
taken that the trap fits closely against the.: ==
front of the hive, so that there is nowhere -

a larger space for '

%

the entrance of the bees: .+
than the per{lﬂrgntinns in the ziuc ; otherwise = =
he trap might be set 1n vain. 1
: Thispia agt the best a negative kind of.
trap : it does not quite catch the drunﬂ!_,‘-
but simply prevents them from emn ing
their home. _ -
Fig. 8 is the section of a drone trap WileRs, - <
catches and retains the drones until the bese .

b
L : =
L
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keeper has lelsure té-get rid of them. The
part to the left of the engraving is placed
against the hive entrance in the morning,
and the drones on going out for their airing
follow the direction of the arrow. The
bent part (£) 15 made of the excluder zine,
» they cannot gain exit through that.
They then crawl up along the sides b, b,
through the narrow space on top, only to
find excluder zinc above them and in front.
They have not wit enough to in the
hive through the narrow entrance between
D, D, and s0 remain buzzing in the top

until the bee keeper puts tilem out of their
misery. The worker bees make exit

through the excluder zine, which forms the
ta[i‘, front, and arcked bottom of the trap.

o make this trap, we will require a piece
of nice straight-grained yellow pine, 3 ft.
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Fig. 1.—8uper Clearer Board.
Fig. 5.—8ide View of Fig. 4.
—End for Funnel for ditto.

long, 9 in. wide, and } in. thick ; also ex-
cluger zinc 12 1n. by 13 in., and common
perforated zinc 7 in. by 11 in.

First cut two sides to the dimensions
given at Fig. 9, and then cut out the
iece A, which is 4} in, wide and 11 in.
ong ; put it between the sides in the place
indicated, and put four nails through each
side into A ; then nail the piece B &‘ig. 8),
which 18 12 in. by 3} in., en to the sides, the
nails passing t,hruugnh ¢ into the sides. The
sides ought now to be parallel, and 11 in.
apart,

T'wo pieces of wood like Fig. 10-are now
to be made'out of 3 in, stuff, and pieces of
plain perfofated zinc—11 in. by 3} in.—are
to be nailed along the sloping sides so that
the wood ends and perforated zinc sides
make a sort of elongated rectangular funnel,
the space at the top being § in. wide and
10 1n. long.
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Fig. 6.—Five-Pin Bee Trap. Fig. 7.—Simple Drone Trap. Fig. 8.

I

' The sides of this funnel should now be |

- found to fit exactly between the

' made sides of the trap. If anythi

. are secured together the perforated zinc
be drawn taut.
The funnel may now be put

having one edge of the
against the side A, to which it ma

cured ther ei
passing through the ends of both.

hand. It is 12 in. by 13 in.

—almost flat—against the other part.

reviously

| M thE I ta kﬂ -
should fit rather loosely, so that when t‘l:_?i | Si(ges t';lust be driven

The excluder zinc may now be taken in

i Turn up
4} in. of one end, and bend it back sharply

This

}

into the trap, | be raised
perforated mﬁ
fastened with a couple of tacks, and the
other edge will be flush with the front of

the trap. The trap and funnel may be se-

er with nails or screws same road as the

18 to make the bridge (E). To make it fit |

Iig. 5.

necessary to have the
with a couple of little buttons, Efthaﬁtuﬁ
up to allow the trap to be cleared
a positive t hi
the drones rather t anp:icludmr; I:hZﬁLh llﬁ
It owes its efficacy to the stupidity of the
bees in not getting back to the hive by the
: came out. [ oug
mention that the back part of theuﬁ:l'ligli
shaped excluder can be raised with a picee
of wood thrust in from the front, so as to
allow of free ingress and egress to the hive
when desired.  Nothing now, I think,
remains to be said on this subject.

of drones.
This is, as I saj

lllll

between the sides of the trap, 3 in. must
be cut off from each edge. This would of
course be done more easily before the
bending.

Form the hridgﬁe now by bending the ex-
cluder zine to shape, taking care that its
back edge will touch the bottom with a
slight pressure when the latter shall have
been put on.

If the sharply bent part be now hooked
against the perforated zine already in place,
we can see how things look. The excluder
zinc can be tacked against the front of the
trap by means of the projecting portions,
while the bridge fits easily between the
sides. The bottom—I12 in. by 9 In.—may
now be put on ; and care should be taken
that there is a space, not varying much from
§ in., in front to give access to the bridge
excluder. The zinc will be bent at a right

angle at the top front edge, so that the

0y el s el bl o802 L
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Fig. 2.—Pattern for Trap for ditto. Fig. 3.—Trap ready for Insertion. Fig. 4 —Sketch showing Trap :
- - y . —Section of Drone Trap. Fig. 9. End ditto, Fig.10

MODEL ELECTRIC LIGHTS.
BY GEORGE EDWINSON BONNEY.
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THE MANCHESTER AND SIM]
MACHINES.

- i, 58
fanchester dynamo shown at Fig.
(I{I?EBII:{E'HLI;? Messi‘a. Mather and I:*‘Iatt, of

LEX DYNAMO

Salford, near Manchester) now .“lﬂ'ﬂ:ﬂ ;ﬂf
attention. In point of Eimph_mtgr e
struction, and In usefulness, 11:1 Erammﬂ
palm over both SlEmﬂnﬂf :nh e
machines. The carcase © e

] llea
made up of four ma i
;lgﬂrﬁl?;-m These consist of thgﬂs E:?ndgph
and bottom pole piece in one .

o cores, and the top pole ment
4ol % ’Fha whole nrmﬂf i

also in one casting. _
is shown in section at Fig b

jece, B
epresents the top pole piece
;Olfﬂ piece, and C, C, the two c?r?-

g S e
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5“ppgrt cores I
Theﬂded pins cast in_each end. These
thrﬁathfuufl‘ holes drilled in the top
and the bottom bed-plate, and
Fﬂkemgs are securely bolted to those
the €9 0 means of nuts made to fit
pa screwed pins. t!';h'ﬁt a few words
tléiut those cores. That they should
a madeof the best malleable iron and
1l annealed goes without saying, as

we 'S NOW conceded to be a common
:lijli‘s&'-isit}' to cores aud pole pieces of
dynamos. But 1t 15 not so gene-
rally recognised as 1t should be that
the cores Of these dynamos should bhe
ited with wrought-iron flanged ends,
and that the outsides of these ends,
together with a corresponding round
area on the yoke and bed-plate,
<hounld be turned bright and closely
tted together. 1f this 1s 1!011& _he-
fore the cores are wound with wire,
she following 1mprovements will be
observed : It will be much easier to
wind the cores when thus made up in
the form of bobbins ; the wire will
be protected from injury whilst bolt-

and the magnetic connection between
the cores and pole pieces will be
F mproved. When cores are not thus
'~ fanged, it frequently happens that
-~ the iron of the upper pole piece or
soke is forced into connection with
some of'the ¢hns ot wire
whilst bolting the parts
together, and this alone
18 the cause of some
- failures with this class of

this ffhc pﬂlﬂ piu-:_‘t*-é form a tunnel 1n |I In some o =1 d armatures
hor !5] fhe armature u.'url:..-q, and the two field
¢ cores ON each side form pillars to
mis the upper }J'U]E plece and }'U]-{E. - be
]lan:u wrought-iron  screw- | eftie

ing the parts of the machine together, Fig.

.. sketeh it will be seen that the four | 757
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are employed.

ther '
1ers tj rimg has been

| ?IP{I’JIU}’E(I. Whe
- sary on the apm

found most

also select the two-part commutator nsed in
the Siemens machine, and illustrated wt
Figs. 26, 27, and 28 (page G44).
: Drushes and Brush Holders.—As the bed-
it uh et i'l“'ll_“'ﬂl be most | plate of the machine is massive and broad,
l aminated plates, | 1t carries journals for the bearings on each
side of the pole pieces, and these are

16 Gramme

nlarge, coarse wire is neces.

ature, the H girder form wil
i onvement
1ent when 1 }

i set wide enough apart to admit a long
RN armature spindle. We have therefore
L& room enough for a rocker arrangement
?"Jﬁ and adjustable brush holders such as
N those shown at Figs. 53, 54, and 55 (page
m 725). The rocker works on a cun-metal

\ ‘% sleeve fixed to the inside of one of the

‘*%: Journals. The brushes are best made

of copper wire gauze soldered to thin

— ; strips of sheet copper. Connections
RSB T N\ %// ,__,‘ e, 62, E P Pl . ;
Z N N ctween them and the wires must be
7772 Nz //I A7 2 made as directed for the Gramme
machine. Those of my readers who
may wish to make up a machine of
the Manchester type, will find in-
structions on winding the armature
and all other necessary particulars in
preceding articles on tf;c Siemens and
Gramme machines, the directions for
one being applicable to all. The
specifications on page 768 for four use-
ful sizes of Manchester type dynamos
have been kindly plncm{ at my dis-
i TN Fig.60. Fig. 61. posal by Mr. 5. R. Bottone, clectrician,
\ Carshalton, Surrey, who will also sup-

59.—Section of Manchester Dynamo, snowing how to wind DIy the castings and all other requi-

the Field Magnet Cores—A, Upper Pole Piece; B, Lower sites to amateurs making up these
Pole Piece and Bed Plate of Machine ; C, C, Cores of Field machines,

hagnets; D, Wooden Platform for Binding Posts; 8,8ec-  No 1 is furnished with a solid
tion of Siemens H Girder Armature. Fig. 60.—Usual Form i ; -

of Field Magnet. Fig. 61.—Core with Ends turned down to 1 acinotti cogged armature. All the
receive Flanges. Fig. 62.-—Core fitted with Iron Flanges. oOthers are intended for laminated
Fig. 63.—The Simplex Dynamo Machine. armatures of the same type. The
armature of No. 4 is to

be wound with .two

- - strands of No. 16 wire
= B ran side by side, and

A3

.

C | B,
ﬁ
ﬁ'}

)
B
¢

_ E : _— wound on together. This
lIlﬂ'L‘llll]E. TllE difference 18 f{]l}nd.]]ﬂjr{;} convenient
m magnetic efliciency || T e forwinding tlmns} coarser
and intensity of the ficld U wire, and the effects ob-

18 most marked when Ul tained are equally good.
cores are thus flanged, After winding on two
| s &

~and the flances broucht Z 5 = T N strands i this way, the

~nto clps.}e, bright connee- S e\ (LT ——— f::fﬁtste{?lm::lé(}rﬂtﬁzr b&f:::!i
.“fd:zntﬁrét ::t%il:iu_,]:ﬁﬂ: E;'LE; =t f,, | L5 T U = soldered, before fu:.-;tcning

" machine tlupun[ls upon S 7227% = them to the commutator

the magnetic changes @
“In its  field magnets, '
~ this point should not be
. neglected. At Figs. 60, S
- 61, and 62, I show how
~ the flanges may be put il
EDIL Fig. 60 shows the [/ "‘ | “
~ core as In general use. i
- Fig. 61 shows the same : |
core with a light cut, - —

burs, Tle large machine
2|  shown at IFig. 58 is fur-

. “‘T: § ' 4 nished with- a Gramme
M

armature, wound with
forty coils of wire. The
small machines, coming
- within the scope of an

: Ny . amateur’s abilities, have
] ' (i a less number of coils on

their armatures., This

e W ® large machine had also
taken 1n a lathe, on each . 1 T | compound wound field
énd. This must be made B * magnets—that is,  the

it the hole in a I l‘ _ AN ' ) cores were wound with
wrought - iron collar or il two sizes of wire, the
washer when the collar | { / smaller being conuected
has been made warm. I! in shunt with the arma-
¥1g. 62 shows the collars il " ture. In the small ma-

. u:dk on ithg: lil:um u;lﬂd |”|| chines above described,
field mup Hflgmi'eﬂ '1”: Fig. 68.—The Manchester Dynamo-Electric Machine, the main coils of the

wound with wire in the

imeé manner as those of the Gramme
machine already deseribed—u.e., wound to
nake the top a N. pole and the bottom

a b, IEE' The method of connecting the
Bnds has also been shown.

- The Armature.—The Manchester field
1y be easily adapted to either the ring
¢ the H girder forms of armature, either

field magnet cores are.
connected in shunt with the armature.
as shown at Fig. 23 in the fourth article on' | In making arrangements for connecting
this subject (page 644). When armatures of | the machine with the line wires of the
the Gramme or Pacinotti type are used,it will | onter circuit, it will be advisable to
be necessary to build up the commutator as | mount a slab of polished mahogany or other
'described in the last article as for a Gramme | hard wood on the top of the dynamo, as
machine, because we must have a com- | shown in section at p, IMig. 59, and insert
'mutator with several sections to receive the | the binding' posts in the wooden slab as
tends of the several coils. But, when the H | (0w 3

olid or laminated. In the small machines, !, girder form of armature is chosen, we must
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The Sumplex f}_rummn, L1sT oF DysaMo-Evecritie Macises—Mavcuestenr Tyre jn‘-;i‘_ n H;ﬁ]ii{‘.inn of F[;:'il‘hlﬂ |
—The ‘Illﬂﬂ’{]ilh‘t shown at P = Ggee ' N i 1t, the EMF, O 18
. & B NolS 2 nf Car sl Arnuthure Wire o1 FOAL : IVire on Armatir Iiner develn r-"'.f‘ Npeel, | . ' .
Fig. 63 is thus named be- | [ '__i.._'. | _i_{n *I 1__" o [v 1 dbili |- = - :_-urrut;t Ir.:L 'llnllltﬁ lln.'-:h
' 3 PR, in, mo|in n All dee All d.e e, | Volta, | Amps. | CI' | Reve. por min Ol " (1l r 0
cause of the simplicity of 11} x 4|3} x 2|61s No.22 | 11 No. 22 | 2 - * 5 200 enough. A du ;. e !r
lt"g Ijnrtﬂ. If 1"‘.} mke ﬂ E (3 X W “l l‘ M -I]! 'I” ]'h_.l 1\.” +|-'||1 i 'IhIll \;'. "I] I r'” '-j 'I“” il ‘H"I FrL"-'-HIIj"' JE}I{}‘H n ']'Jllt t}”]

-y & - - ] s & D - & : - i . - e o !
Manchester dynamo and 33 x 76 x 6.201bs No.20 | 41bs, No. 16 | 4 10 | 200 1 50 filament shows }t_nt the
cut right down ihmul'.:h ¢l4 x 1007 x 7!001bs. No. 161 12108 No. 16 ! 20 | 30 | 6400, 1.900 iqpr;qu of th::l nu}ﬁunulmny
the machine, so as to lop e increased with advan-
Dllff t;na core and the El'rr_ulls L1sT oF DYNAMo-ELECTRIC MACHINES—SIMPLEX TYDPE. tﬂ}’!l[‘!l' 1 * Essiitiog
of the pole pieces which — 1e dynamos describec
it Eup]]DFtH, tlI]U relnuinder No,|Sie njr‘nrr.q,'..-trtrln_!urr. IVire on F L2, |Wire n-n. :{Luﬂt”p Power developeid, Speed, in thﬁ furugﬂing pages are
of the machine will repre- n. in. [In.  in | Al dec. All d.ec. Volts, | Ampa [ C.1° | Reve. per win. all shunt-wound, and are
sent a Simplex dynamo LSPGO | OF X 53 | 61bs. No &1 1) 1os. No. 23 | .3 ¢ |.=] & constructed to furnish cur-
having only one core. All | 2[3 X T df * ﬁi; N 10 H:}H' ;n ol I R o] B rent for a certain number
the other parts of the ma- 8 b A . ity i O S0 s il K 100 of incandescent lamps ar-
QAgwAnr i £16 % 10/7 x 7 901bs.No.16 | 121bs. No. 16 | 55 | 30 |60 | 1,200 !
chine are constructed ex- ranged in parallel.  If a

actly the same as the Man-

chester dynamo. The armature may be a
Gramme ring, a Pacinotti cogged ring, or
a Siemens H girder, but I should advise
the Pacinotti as being the most convenient,
and this 1s the form arranged for in the
following specifications :—

No. 1 has a solid Pacinotti cogged
armature. All the others are arranged for
laminated armatures. In winding the
armaf re of No. 4 machine, two strands of
No. 16 wire are to be used, as in the No. 4
Manchester machine. The armature is con-
nected in shunt with the field magnet coil.
Stability 1s ensured by bridging the two
pole pieces with a plate of brass or of gun-
metal. The binding posts may be mounted
on this bridge, or on top of the machine, as
shown in the Manchester dynamo already
described. A high efficiency i1s claimed for
this machine in working. 1t is also easily
ut together, and all its working parts can
lm readily adjusted.  All the remarks made
respecting the Manchester dynamo are
equally applicable to this, so 1t will not be
necessary to repeat them.

Designing Dynamos.—I should strongly
advise the amateur not to attempt designing
dynamos with a view to making s own
patterns and castings, and thus reduce the
cost.  Unless he is well versed in the laws
which govern the proper construction of
these maclunes, he will find himself landed
in a Liopeless muddle, with castings too large,
too smuall, or so ill-proportioned as to be
almost useless. Then, too, the efliciency of
the machine su largely depends upon the

T:alit}* aud condition of the iron used in
the castings, as to need an amount of skill
not always obtainable in country foundries,
where the men do not know the requirements
for a dynamo machine. Before winding the
cores of the field magnets or the armature
of a machine designed by an amateur, he
will have to take into consideration the
work desired to be done by the machine,
and the resistance offered by all this work
and then calenlate the size and length of
wire necezsary. It is almost useless to think
of a dynamo as of a galvanic battery giving
an EMF of so many volts at the poles,
since the® Ear. developed in a machine
15 80 largely dependent upon the character
of work being done by it, the gALF. of
the current being inereased or decreased

' the strength of the magnetic ficld, and
ting must vary with the varying strength of
the current flﬂ.ﬁﬂiﬂg through the field magnet
cotls. In planning the winding of a shunt
dynamo, the resistance of the outer cireuit —
t.e, work th be done—must first be ascer-
tained, then the resistance of the armature
coils must be caleulated not to exceed one.
twentieth the resistance of the outer circuit
and the resistance of the coils on the ﬁul{i
magnets must be twenty times the resistance
of the onter eiremt. [ eannot go fully into

electric lighting. They may

more able pen than mine may go more:

deeply into the subject of dynamo designing,
and publish the results in a future number
of Work. Those of my readers who may
wish to study up the Hllﬁjﬁft for themselves,
will find some plain directions in the books
already named, and in “ Electrical Instru-
ment Making for Amateurs,” pp. 108-116.
The subject 1s also treated in a more ad-
vanced style in Walker’s *“Practical Dynamo

Building for Amateurs,” k] 18-28 ; in
Isson’s “Dynamo-Electric Machines,” pp.

¥

140-181; and 1n Thomson's *‘‘ Dynamo-
Electric Machinery,” throughout the ap-
pendix.

Working Dynamo-Electric Machines.—
Before concluding this part of my subject,
I will give a few hints on working the
machines, and hope they may prove ac-
ceptable to my readers. A machine may
be worked from any source of power, be
this horse traction, foot motion (as in a
lathe), by winch handle, windmill, water
motor, hot-air motor, gas engine, or steam
engine. Uniform speed is greatly to be
desired in the motor, and this is best
obtained from a steam engine fitted with a
sensitive governor. Small gas engines do
not run steady. There is a tendency to race,
and the impulses given to the piston are
observable in flickering of the lamps. This
fault is less observable when the engine is
working with a heavy load, and is taking in
gas at every stroke of the piston. VWater
motors give good results when the head or
pressure is constant, and the load is also
constant. This is probably the cheapest
source of power. indmiﬁs are very in-
constant motors, and altogether unsuitable
for driving dynamos engaged in direct
used (under
certain conditions) to drive dynamos for
charging secondary batteries employed in
electric lighting. Animal motors as a source
of power are costly, and the work is very
hard. Treading a foot-lathe to light up a
10 candle-power lamp is pl,enﬂumhrﬂ excite-
ment for a few minutes whilst the novelty
lasts, but the necessity for a uniform lligh
speed makes the work very tiring to the leg
muscles. I need scarcely mention the work
of driving a muchine by turning a winch
handle attached to multiplying gear, as it
so nearly resembles grindstone drudgery.
One thing must be impressed on the reader’s
mind :(—To ensure a steady, bright, uniforn
light in the lamp or lamps, the speed of the
dynamo must be uniform, since any variation
in speed will vary the ek of the current
and consequent brightness of the lights.
If the speed given in the last column of the
specifications above mentioned is greatly
exceeded, the lamps will brighten up, and
have a merry life, lInut, a short one, On the
other hand, if the muchine is not driven up
to speed, the lamps will not be fully lighted,

this part of the subject here. Perlaps a

When the filument is glowing white, with |
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larger number of lamps are
put on than the machine can furnish with
suflicient cuarrent, the brightness of the
lights will fall, because the resistance of the
circuit will then be much less than that of
the coiis on the ficld magnets, and the mag-
netic intensity of the fields will fall as a
consequence. If the machine fails to give
out its proper quota of current when driven
at the right speed, we may suspect a wrong
adjustment nf the brushes, and should then
alter the lead of these until the best efiect
has been obtained. This we can easily
do 1f the brushes are, fixed on a rocker
and controlled by a swivel and spring
arrangement such as that described for the
Gramme machine. Speaking from a theo-
retical point of view, we should adjust the
brushes to cut off the armature current just
as its coils have passed the most intense
part of the magnetic field into the neutral
gap between the pole pieces ; but it is found
in practice that the armature retains some
residual magnetism after its coils have
passed the point above-mentioned, and the
mfluence of the field is carried beyond that
point by the speed of the armature. We
shall, therefore, very likely find the best
position for the brushes to be forward be-
yond the neutral point, and this position
may be affected by the speed at which we
are driving the machine. The brushes
should not press too heavily on the commu-
tator, since too much pressare on the bars
causes excessive wear. They shonld rest on
a bar and a half of the commutator, and
cover the whole width, so as to prevent ex-
cessive sparking, since the electric sparks
burn away the brushes and the commu-
tator. A fittle oil applied to the bars after
cleaning, and then wiped off again, will be
found quite enough lubrication ; but the
bars and brushes should always be well
cleaned after a run of a few hours, and
before starting again. Some machine
minders prefer using blacklead as a lubri-
cant, but this must be put on sparingly,
since it is apt to choke up the spaces
between the commutator bars and short-
circuit them,

e SRl .

|

h"“-—.—
After the cores of the field magnets have~==

been once magnetised, they should retain
some residual magnetism, and this 1s gener-
ally found suflicient to start the machine.
But it sometimes happens that the cores of
small dynamos lose their residual mag-
netism, or they do not so readily become
magnetised as larger ones.  In this case the
remedy is, of course, to send a current from
a battery through the coils, as in the frst
instance, and thus re magnetise them.
When doing this be sure to send the cur-
rent in the right direction, or the poles will
be reversed, and then all the connections
will have to bo altered. PFor a similar
reason, never play with the dynamo as @
motor.

Dynamos jor Lighting dre Lamps.—The

S o i
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carcase of a Manchester dynamo may be
easily wound with wire to make it suitable
for 1ghtin¥ arc lamps. For instance, to
render a Manchester, having cores 3 in. in
diameter by 7% in. in length, and an arma-
ture 6 in. in diameter by 6 in. in depth, suit-
able for lighting an arc lamp of 1,000 candle-
power, we have only to strip off the wire
put on for incandescent lighting and wind
the machine afresh. The cores of the field
magnets must then be wound with 8 1b. of
No. 14 double cotton-covered copper wire
on each core, and the armature wound
with 4 lb. of the same kind and gauge of
wire. The two inner ends of both field
_ magnet coils must then be connected to one
of the brushes, and the two outer ends to
one of the binding posts. The coils will
then be connected in parallel. A wire goes
from the binding post to the lamp, and
from this back to the other binding post,
which 18 in turn connected to the other
brush. Thus the whole (coils, lamp, and
armature) are connected in series, and this
1s found best for arc lamps. The machine
will supply a current of 12 ampéres at a
pressure of 50 volts, when driven at a rate
of 900 revolutions per minute, or will give

twice this amount of current if driven at a

rate of 1,800 revolutions per minute. A
larger machine, having cores 4 in. by 10 in.,
and an armature 71in. by 7 in., shﬂljd have
10 1b. of No. 10 wire on each limb, and
‘121b. of No. 12 on the armature. This will
give a current of 15 ampeéres at a pressure
of 55 volts when driven at the rate of 900
revolutions per minute, or double this out-
put at 1,800 rewolutions per miuute.

An arc lamp suitable to this machine will
be described and illustrated further on,
after we have considered the desirability of
storing surplus electric energy in accumula-
tors, and lighting incandescent lamps from
these secondary batteries.

-

PARAFFIN LAMPS.
BY THOMASO.

-l

ARM OF IRESERVOIR—SUSPENDING WIRES—CHAIN.

Accorpin: to promise, I am now going to
describe the method of drawing a design
for one of the arms that hold the reservoir
and support the shade, half full size. _
Draw a perpendicular line. On it describe
a circle the size of the reservoir—in this case
51 in. Draw a line across this circle to
represent the join in it. About % 1n. below
it—that is, allowing for the protuberant
part of the join—draw two lines across
L in. apart to represent the ring supporting
the reservoir. The length of these lines
is, of course, the extreme diameter of
the ring. From the join in the reservoir
measure the distance to the top of the
burner, and mark it on the paper. This
gives the height (a convenient one) of the
lowest edge of the brass rim supporting the
shade. Draw lines across to represent this
rim ! in. apart. Their length is about § 1in.
more than the extreme diameter of the edge
of the shade, it being necessary to make the
brass rim rather larger than the shade.
Now comes the critical part. Thearm has
to be drawn in the position 1t 18 to occupy.
A man handy with the pencil would put 1t
in, trusting to eye alone. To simplify matters
for those who are not good at freehand
drawing, I have squared the engraving, and
made it just half size. All that it 18 ne-
cessary to do is to draw the same number
of squares twice the size, in ink, on a piece

of paper, and then draw the figure—the
squares serving as a guide. When finished,
cut away the superfluous paper, and put the
drawing in position on the other drawing.

As drawn, Fig 23 would support a 12 in.
shade holder at a distance above the ring of
about 6} in. If you intend using a larger
or ama!lar.sha.da,btha middle of the figure,
where indicated by the arrow, can be length-
ened or shortened as re-quired by cutting the
drawing, and separating or lapping the two
parts as may be required, touching it up
afterwards with the pencil in order to get
an unbroken) curve. A view of A and B
from the top is given, and the position of the
rivet-holes indicated. It is bestto have them
cast of the shape shown, and afterwards file
themup tofitthe curve,asshownbythe dotted
line. ¢ is intended for a foot to support the
lamp when stood on a flat surface (an ar-
rangement few hanging lamps possess), and
D is to take the supporting chain.

Having got the drawing right, prepare the
wood for the pattern by gluing two pieces
of  in. fretwood together, with the grains
running in opposite directions. Leave them
to dry under pressure, and then plane down
to {% 1n. each side equally. Make a tracing
of the drawing, paste it on the wood, and cut
out the pattern. Let all the curves be free
of sudden bends, and remember that any
inequalities in the pattern will have to be
smoothed down in three castings. Observe
that the pattern tapers at the ends, and is
round in section. The lugs are giued on
after the other part is finished. Sand-paper
smooth, and varnish, smoothing each coat
of varmish down with sand-paper. ‘

I have been thus particular in describing
this pattern, because the method is applicable
to fragile patterns in general.

File up the castings, using a half-round
file and emery-cloth, and then burnish them.
Drill the holes for the chains, and then tem-
porarily solder them to the ring supporting
the reservoir. This soldering 1s only done
to enable you presently to drill the holes for
the rivets in their proper places. Make the
shade holder of } in. by # in. flat wire ; join
in thesame mannerasin Fig. 22 (page 66),anc
solder it lightly in place. Observe that the
arms are upright, and that when the shade 1s
put into place the chimney projects through
the middle of the opening. If it does not do
s0, it is a sure sign that the inner faces of the
lugs have not been filed at the proper angle.
This part wants a little fitting to get it right,
and tﬂz soldering facilitates matters.

When all is correct, drill the holes (only
just larﬁﬁ enough for the rivets, by the
way), and then rivet. Do not smash the ends
of the rivets. One blow with a light hammer
will be enough if the rivet fits the hole,
and if finished off with a hollow punch or
rivet set, they have an ornamental appear-
ance. _

Now as to the length of the suspending
wires, both for Fig. 16 and Fig. 17 (page 696).
The right Iength is found when, on being
pushed up as far as it will go, the lamp
permits people to walk under‘it without
raising bumps on their craniums.

Altguugh this is very desirable for the
reason given, it is objectionable in another
way. 'ﬂk& the average height of ordinary
roomsas being between nine and ten feet—we
will say nine feet, for the sake of illustration.
If you have the lamp high enough to allow
six feet to walk under it, the bottom of the
lamp will only be about three feet from the
ceiling, and therefore, only a very short
length of chain can be used—too short, in
fact, to be of any use, Besides, the distance
of the burner from the table would be about

i
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four feet—too far away to allow anyone to
read or work in comfort.

Fig. 16 cannot be put high enough to clear
passing heads, in consequence of the space
taken up by the remains of the chandelier.

If the lamp is intended for a hall, or any
room where reading or other “ eye-work ” is
not intended to be indulged in, the idea of
weights and chains had better be abandoned,
and the lamp simply suspended by the three
wires or chains.

I think the majority of people have a
table in the middle of the room, Prnm which
position it 1s rarely moved, except for clean-

ing operations. If the lamp is suspended ..,

over this table (a position hard to improve
on), the table would prevent people knocking
their heads.

_That contingency having been thus pro-
vided against, there is no reason why longer
suspending wires should not be used. I
think, that for a room nine feet in height, a
length of 3} feet should be allowed to them.
This allows a drop of about 18 in.—quite
sufficient, considering the length of the
wires, and the ease with which (in the case
of Fig.17) a short length of strong chain can
be interposed between the hook from which
the lamp is suspended and the casting to
which the wires are fastened at the top. In
the case of Iig. 16, if you should at any
time want it to come down lower than you
originally made it, you can easily accomplish
it by m:lti'ing a piece of chain to each side ;
and inasmuch as with the lengthened chain
there would be great danger of the weights
smashing the shade if the lamp happened to
be pushed up quickly, 1t is necessary to put
a ring (or something that will answer the
same purpose) through both chains, at &
distance from the ends which are hooked to
the casting equal to half the length of the
chain added. These rings prevent more
than the proper amount of chain passing
over the W}]EEIE, therubi\z keeping the weights
from the shade. In Figs. 16 and 17 the
wires are shown much shorter than they
would be in the actual lamp. o

It is simply a question of obtaining the
greatest length of chain possible without
allowing the weight to come down low
enough to either put the hung out or
smash tue shade and chimney. Of course,
it is easy to get a good length of chain;
but we are in this position : the greater
the quantity of spare chain we allow, the
less need we have of it. _

The 31 feet I have mentioned above 1s a
very convenient length for the wires. If 1t
is desired to retain this position of the lamp,
and tl 2 room is more or less than nine feet
in heiglit, all that it is necessary to do is—add
to the longth of the wires (or subtract, as the
case 1ay be) the difference between nine feet
and the height of your room. O

Although I have said “ wires,” there 1s no
objection to using chain ; but the wire 1s
cheapest, and is capable of being cleaned.
If you use chain for Fig. 17, you must fix
something on it (a ring, for instance) to act
as a stop, preventing more than a certain
amount of the chain passing over the wheels ;
otherwise the weight will drop on the shade
when the lamp is pushed up.

The size of the wire should not be less
than No. 9, which is about 3 in. Make the
loops as shown in Fig. 13 (page 696). Do not

-

make more than three links, if you have

links at all, as the multiplying of the links
renders it more difficult to iEt all three
wires of the same length, which 1s ¢

The wire might be all in one piece, pro-

vided it was made nice and straight; but
the three links has an advantage over both -

is essential.
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singloe wires and chain in this way :—Most | the chain, except by adding one link at the | be obtai |
people have festivo gatherings at some time | time. ' e . mica ?ﬂg?ﬁﬁiﬂm:;nﬁ;a ;mn?ftﬂr esaid, A
or other; for it is a poor heart that never | To proceed with the making of the wires [ would do better, and be clPu: Hifhl &
rIqulmT. toOn] annhl uucu.u;nnﬂ fltt hlu often | as illluﬂt.mhﬁl. I'l:wiml.;' straightened the wire | not look so well, Per, but does b
desire clear the centre o e room, | with a mallet, cut the pioces to form the As to ' :
either to hunt the nupblg slipper, or for some | links of such a length I.Ilnt. when three are | bought umt:g:dmealﬂlltﬂff ti:llll?;aml;l lmth'ﬂr v J
other purpose nocessitating brisk locomotion I:Im-.ml end to end they measure the required | your chandelier nrn'tnn light > g 0
on the inrt of the assembled fuﬂat.n. Now, | longth. Thus: if the finished length is to’ | make them as deseribed furgth[; Or you can 3
il the lamp is kopt at its old level, it will be 42 in.,, eut each link 14 in. Now makeo All the brass-work should rbnn. '
not be long before it is flying in all diree- | tho loops on the ends, and you will find on | and burnished. If you like, yo © polished
tions, making the social party anything but | temporarily linking three of them together | and lacquer the shade hnldg g ‘Elanbpﬂlhh
a festivo one to thoso who come into collision | that they are collectively about ¢ in. too | in the way mentioned for the ra::]llin ]]E' %:
with it. short. To make up this loss, render sub- | bnt it is as well not to have tnﬁ ?nﬂpﬂ
sequont unhooking easier, and at the same | lncquered work about suspended la E
time improve the appearance, make short | beeause, from their position they fnrmnﬂﬂ'
.hnk.-f"S-Hhupml, and put them whore shown ' excollent resting-place for the flies, and usg
in Figs, 16 and 17. The ends of the 8- result pet var'{ dirty. If this occurs to
¥

Flg. 23.-Arm for suspend-
ing Hanging Lamps, shown
in Figs, 16, 17, page 696,
(Half size.)

shaped links which hook into the arms lacquered wor you may be able to wash

&

e e

Fig, 25, Casting at To» of
Fig. 16. (Approximato
nlze.)

o —— —————

]
|
|
|
|
|
I
]

Al
Fig. 217. ::'n:t.ljn of Tin

bhade A, bBection o!
prass Rlin supporting it.
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Fig. 21 —— The
Chain, (Full
_____________ -y o et ___ Blz9.)

—— i — - S mm oww | m om

. Fig. 26.—Dlagram exhibiting Method of
____________________________ setting out Conlical Work.

must not be closed up so that they cannot | the dirt off for a time or two without =
be unhooked. d d fetching off the lacyuer, but 1t will not last =
The three wires are hooked into a casting | long with such treatment. It 18 bﬂit{
at the top shaped like Fig. 25 ; A and B are | polish and burnish, and when it gets I
The remedy is si : to come under the two wheels fixed at the | or tarnished, use one of the nuapuhm ]
ok rﬂm y 18 simple. Take off one link | top of the gas chandelier, as shown in Fig, | especially for cleaning metal, such os
hi hﬂrﬂt:.n ﬂ‘:nr“"] and hook on the weight | 16, The size of the rest of the casting docs | Brooke’s, ode 88 g
thes $1.35 Seves Hone I may here remark | not matter particularly. It is conveniontly | Some fringe hung round the shade, 85 C8
v Ry g gl bl either in taking | made of } in. walnut fretwood. The smail | shown in Fig. 17, adds to the Appearsict 8
ik dnuaa thmpﬁ or a gas chandelier, to | sketch above Fig. 25 is a plan of that figure, | Red looks very well. (Glue or sew :Elu;m :
o th:“:i  the pveights as well. Simply | and shows the position nfp the different Jugs. | o narrow strip of card to which am:d ire 3
by luiltzmad end of the chain into | This is important in this lamp, in order to | hooks have been previoualy fasten N;”
have mﬂn?l '?r aico of (e Wael « + | Prevent the two weights (or one, at any rate) | hook it on inside the shade holder. "
That shown in quuant_mannnn of “chain.” | catehing in the suspending wires. hole | if you have made the latter the ¢ 10, '
as, from it In Y1g. 24 is the most suitable, | is drilled through the middle of the casting, | all’ round that I recommended, the 83855
ol construction, it cannot pull a a8 shown in the emall figure, to suspend a | will fit in nicely without shake. 4 white
s l: ';H ntmtl:l ihci'? of that ragm to | smoke consumer from, If preferred, the common green It:llz ‘Lm |
Rowsris. 1 m; . has its drawback, | You may, perhaps, be able to hammer up | card gas shades or a tin one of the i
it e*? in the difficulty, or rather impossi- | a 3 in. uido.pf saucer-shaped, to serve | shape can be used. The lstter 18 & ol B
¥) 0F Jolning two pieces or lengthening | this purpose. 1f no: the pattern shown can | shade, as it can be ted white juside A7°
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outside with ono of the numerous plates 7E BOoXEs. 761
jel paints. It looks well hy daylight, i

_ a
ﬂ::?i throws down the light well when the b el ».the ou
i

's alight. _ ‘ o : .
lnl“lP # i%t.en-:l having a tin shade, make “‘ll‘!u discard the 3

tor covering, into ‘13 ed, Now let us look at hoxes made on the

Dlncr:-,d, We E}::}llt Ilford principle, and on how they can he

211 | made useful. ' The system is two hoxes, ¢
. . . Xes, one
b your mind first as to whether or not yon emg quite | o trifle larger than the other, and f t:urminp: I:n.

L] ir - L] - L] li[l hut}l ] ® .1 l-l i o :
ing to wire the edge ; then proceed us | as an ex 2. 1. Ih : ) yeing similar in depth, These will
i‘::.H,,.g.mg'.’ls :a Onasheetof stiff paper drawahori- | or b CXample, o nest of ona ave taken,

not give nearly such goo ]
. 0X dozen dy : g results as the
ntal line mhunl to the external dinmeter of | cither :rss;: bu%uf course, there jg t?t:lrnf:rr?lt;i jormor variety, for abvious reasons ; but wo
:]L:a shade holder, or gallery.  If the edge of + Llhe

! ; _ occupied by o thin e between cach tier ig must do the best we can, and I think the
the shade 1s gOINK to be wired, add 11 in, to

n slip of pi result well worth the trouble.
, ns s ) O pne or mal LR .
the length of the line ; otherwise, add only | slip 1own, half ful] gjze, by Tig. 2. 1?%{:23:; We must first make a box without top or
3 in. to allow for turning out as in Fig.
W)

th-"*ﬂ are npla botto . - ] .
B il : 1l boxes, rmdn u:sﬂf‘m both front and back of m, the size being the depth of so many
- 'Tlns line is shown at A B, Fig. 9.

boxes, plus 1 in. betw h. A for
fow hrads Ixed thereto by glue, and a 1o % 1n, cen each. nest for
J . S : or nails indi : & dozen boxes is shown at IMig, 4. In tl
Determing thfb llug_l;t I’ thﬁlslmdﬂ (@ quarter | nails, or whatever r;sa Ei:fmierl' Let the | case shown we have the boxes in twnltiurif
the length of A T IS & good measurement), | heads, If it jg anticipated \ave big flat | and, therefore, o centre division is essential
and draw the line ¢ D at that height, not less pated that the nest ‘

will be shifted b v In the inner face of the tw tside pieces
. long, Join A cand B D - | put t ; about much, it will be well to g i 1¢ two outside pieces,
an 43 1. long : y pro- | | wo slips on top - . and 1n each face of the inner division, must
ﬁ,“ginﬁ the lines until they meet at w | the “'h“lﬂ—]utlmt isltﬁf,;}:;"“ﬂ’““d put sides to

- . . be cut 2in. deep saw kerfs, to take a slip
From E as_centre, with the radius A ® | same width as the len tllﬂnlgli?li({f Stuff the | of zine Zin. Wiﬂf-!? and the length of the hnl}:
describe & circle, and from the same centre | in height the totq] thicﬁmess of hm.l es, and | for the other dimension. These zine slips
escribe another circle with the radius ¢ k. | s0 many slips, oxes,

(i wedge-shaped piece is now to be cut out,

and the edge wired (1f so intended). To get
the size of this wedge-shaped portion, cut
from the outer circle to the centre (i to g)
and round the two circles, and then lap the
+wo ends until you get the right size. hen
cat out in tin, and bring the two straight
edges together, “lup, and solder. Observe

‘hat it does not wobble” when stood on a

flat surface, and do not have any unsightly

jumps of solder about the join. Turn the
outer edge outwards, and _thu iner edge (P —— =
upwnrds, as shown in Fig. 27.  Solder threc _— =
peces of wire inside, bent as in the same ] —
seare, to keep the shade in place, and then

Eint. Fig. 2.—Enlarged View
The above method of getting the shape of I

the tin for the shade 1s the easiest of many. 4 '

If you cannot get the large sheets of tin, ,ﬁ\\\\
or sheets large enough, you must malke ﬂ‘a\\\\\

1f you

. lus | must b A ; ‘ 7]
I ) L be cut from fairly stout zine. A
laving got so far, Pllﬂ*-‘ﬁ portion of one side is shown at Tig. 5,

=
: et
Ay

. . ‘I!I.
the shade of two pieces. . _ LAV AN \ N”
}t must not be forgotten, if the shade 1is ]‘,‘ \\‘_ “[15;
changed at any time, that the weights will 11“ \ 1 | f,.-*"' DRPRI L TE b b
also want adjusting. I / oty i e
_— | A
il
HOW TO UTILISE WASTE DRY L (i h]|l;1-
PLATE BOXES. I f‘ H'ﬂ /  Fig. ﬂ*--g:;::faﬂuzen
A PAPER FOR PHOTOGRAPHERS, | {1188 h E]h / :
BY DEVOIR. (i !r‘
- ° i d ,.-'r ]r Nl Fig. E.H-Enlarg'gd
wreys I look around my dark room an k u Y/ View of Side Y tic 5—
view the many empty plate boxes, a sad !. E m of Nest. n?:g wer
feeling 1s apt to come over me "q.'hen [ think | | i ml Jnsdod
of the gum{ plates—many of which, alas! are

spoiled —onco ensconced ity :lv ;tl e ] “,ﬂ:; aside to dry, and then proceed to deal with | which sketch will render my meaning clear,
alwo to think that such good and true bol tho following manner— I think.

. 4 i1l | the inner cases In \ alt with. We
:}huuld llmi} {E "mmﬂl'“utltﬂ ntﬂ";::'l tgul?él Ll];ll'}ll : Fit to the open end n{ eimh ﬂi Dllﬂfaaif cmrfl?fh:;{ ei:ﬂgle ?::q E?sggni?with the hid
sserved fate as beimng burnt, 1= * s in. thick, and gl . . _
: . e ny or pine, § 1 ) ? , ttom : but the
ng::ltm - ]:Iu;:ui_ w}wrﬁuﬁtllg tﬂg .:tlll:;:‘,l. E':;}i'}“::izl;lll);t ;.rhlm ono of the long edges for entirely, and use only the bo _
contents have gone betore— Y, .

Ljeut.iun to this is that dust can
hole, Also I can see so many small things

e hcruilftug % l!?l Euﬁ ;‘tr[gllyﬁllfruii::ﬁ gfliﬁ' i‘hereas, if the following method 1s
- - ar e laced judiciously, will add Strongtil )
laying about, that I have felt it imperative | PR ek
tﬂrtﬂ;l;lﬂit er some scheme to utilise the first- | 814¢ view of

: Ve » practicall
is intended 113 %wauux;ié ﬁi:ﬁ:alghil:t will be found to be practically
- | . sharp penknlie I 2 P e o s the lie as
named, and provide a rﬂﬂtil} r-place for the llug' i::ﬂe};”:?}ﬂlii yﬁhg ihre}a }:)np edges, th?; 11’1‘;:1::3:::;.} {:1121113; E]}él?::uﬂ{;&lﬁuuﬁl{nepd
latter.  The result of my deliberations I will [i?uﬁ't‘h‘ edgo being t{m twm:;ﬂu{:e ﬁ;:ﬁm*l;ﬁ ::b;:[lle:_ s of black twill or E“uugl about 3 tEI
now relate. : ' lued. this allowing the top . with | wide—about an inch to be glued to top, the
The forms of boxes are various: some, ﬁnd 11;11115 form & _];uul u{ [}ir?“imitﬁﬂll‘ﬂ :\mim to ond, and remainder to hnttnlm:
indﬂudl, are useless for our I’{“Hu"t Py rl(imﬁ; wooden front, In whwtt ﬂnuk:?ﬂblﬁi}glilmblﬂ When dry, cut with n,1 keeﬁ !{“lf?‘nthﬁ ;:g{ﬁ
b 1071 the boxes use ny or boneo o2 : g ' ton box only ; this will alic J
thl: bﬁ?ﬂrrﬁﬁﬁﬁy H;'JEELUIHH of packing nll'u ﬁ‘;‘:ﬂ} i:-:;gllll?lﬁ,?'lhgt’.}l;*’a, or o round-headed screw ?;l}m;f ‘ﬂht"} rown h}rlé}:. For aﬁldnl;ﬂmgé
well adapted for use. Take a8 example tho would answer the purpose. if stained and | strength, a pieco of 1 in. pme s m{ end
t.hrﬂn l]rlnuipﬂl l{inH ‘ ”rﬂ.tl}' tihnﬂu IIHL&IU E::l .\v hﬁ" “'H nl'{]l. ﬂﬂ";plgguél;ﬁltﬁ i [[l“ﬂf ]]ﬂﬁ.t gluﬂ{l ihﬁi‘dﬂ thﬂ h(ﬁt?ﬂi bﬁ; i;;;csamuld
‘the systemn used by Messrs. ‘Thomas « : ighod, wo shail hove 4 nondi- | The front piece will taxe !
for tlfuir Pall Mall plates ; secondly, Lllui:ll!] ;H:::}ul drawers for a very small expe ono b used.  Fix 13%115 lénﬂ?réliﬁrht:ﬁgt:gm
‘Similar to the Ilford style ; and, l'—'l-ﬁtl?' ) b “-ﬂ turo. + - with boxes made for edge, &8 & Pleca Wi o o f knob. Now slip
M . Fd 1s. who mek 1n hoxes witll o hoen {ll}llll“g Wl ot size | from lid to allow passage O &
e G Bue GIATS s boing & most convenien dily | the Lox into position, label the front, se
Wﬂlﬂdtgl'ﬂﬂl‘.’ﬂgl. TARE L nﬂmﬁd These hall l]ll'llﬂiuﬂ tll'li-”“ but the pri“ﬂi‘plﬁ 15 reaaily tl,i“ﬂ' t'l:’ll:th contents, and ourjﬂh 18 Cﬂlﬂplﬂt
€0 us deal with the Nrst- =Ty for tlustrntiO e

will be found to consist of three parts: tho adapted to suit any sz
nner rough case actually containing the
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I scarcely need have referred to the third
class under consideration, as the utilisation
of these is a very simple matter—in fact, the
idea of aupplyinﬁ the plates packed in such
form is to provide a place for storage when
the negative stage is reached. They simpl
want mounting between two pieces of boar
to form capital negative boxes. They are
certainly not adapted for use as nests of
drawers.

Doubtless this will be considered a rather
eculiar paper upon a peculiar subject, but
i trust that my photographic readers will
find the hints contained therein useful to
them, and be the means of promoting tidi-
ness in many ways about the dark room.
The wvaried uses to which such nests of
drawers can be put, I will not venture to
mention. One thing is certain: that once
made and placed in position, the drawers
will speedily prove of service—in fact, my
only objection is that so many things get
hoarded that might well be dispensed with ;
but still, that is no excuse for having an
untidy dark room.

OUR GUIDE TO GOOD THINGS.

S

*.* Patentees, manwfacturers, and dealers y are re-
quested to send prospectuses, bills, elo., of their speciali-
ties in tools, machinery, and workshop appliances to the
Editor of WORK for notice in * Our (Puide to Good
Things." It is desirable that specimens shouid be sent
for examination and festing in all cases when this can be
done without inconvenience, Specimens thus received
will be returned at the earliest tunity. It must be
understood that everything which s noticed, i3 noticed
on its merils only, and that, as 4t 4s in the of any-
one who has a useful article for sale to obtain mention
of it in this departmend of WoRK without charge, the
notices given partake in no way of the nature of adver-
Lisements.

120.—EvrLecTRIc Li16HT INSTALLATIONS.

Tuis book—* Electric Light Installations and
the Manaugement of Accumulators "—has already
arrived at the position of an acknowledged
authority on the subject of which it treats. There
18 no occasion, therefore, to say more than that it
is the sixth edition of a practical handbook on
olectric lighting and all that pertains to it by
Sir David Salomons, Bart., M.A., Associate of
the Institution of Civil Engineers, and Vice-Presi-
dent of the Institution of Electrical Engineers.
In its J)resent form it will be found to have been
revised and considerably enlarged. Its price is
6s. It forms the first volume of Whittaker's
Library of Arts, Sciences, Manufactures, and
Industries, and is published by Messrs. Whittaker
and Co., White Hart Street, London, E.C.

121.—PHOTOGRAPHY FOR "ARCHITECTS,

In * Photography for Architects,” Mr. F. W,
Mills, Member of the Camera Club and the Hud-
dersficld Photographic Society, and author of
‘“‘ The Art and Practice of Interior Photography,”
has produced a most useful book, showing in
detail the practice of photography from the
architect’s point of view and the advantages
which would accrne to members of the profession
from an clementary knowledge of theart. Every-
thing that is absolutely necessary, including pro:
cesses for copying tracings, is touched on briefly,
but sufficiently for all practical purposes. The
illustrations are good and to the point, as an in-
spection of two views of the south front of York
Minster—-one giving the result when the swing-
back was mnot used, and the other when the
swing-back was perpendicular—will clearly show.
The book, which is well and tastefully got up, is

ublished at 2s. 6d. by Messrs, Iliffe & Son, 3,
ride Street, London, JJE.JZ?.

122.—TaEe Casiner- Worker's HANDYROOK.

This 18 the latest volume of “ Lockwood’s Series
of Handybooks for Handicrafts,” written by
Mr. Paul N. Hasluck, and published by Messrs.
Orosby Lockwood & Son, 7, Stationer’s Hall
Court, Ludgate Hill, London, E.C., at 2s. It is,

Charles Nurse & Co,,
London, B.E., send their * Enlarge
Price List of Tools” of all kinds made or sold by
them.
betically arranged, so that any
tool can be looked up at once without the trouble
of hunting for it from beginning to end of the
catalogue,

as stated, a practical manual, embracing informa-
tion on the tools, materials, appliances, and pro-
cesses employed in cabinet work. Mr. Hasluck
gives, In his description of a portable bookease,
an excellent contrivance for a folding receptacle
for books, which will pack into a small compass.
The idea—which, I think, first saw light in an
American contemporary—has heen elaborated
and extended by Mr. G. H. Bla

grove in his
r on “A Portable Folding Bookcase” in

% . IT., page 217, of Work.

123.—CALVERT'S MBOHANICS' ALMANACK.
This excellent * workshop companion,” which,

in the t issue for 1891, has reached its
eighteenth year of publication, should be in the
hands of e artisan, whether professional or

amateur. The price is not stated on it, but, if I
remember rightly, it is 4d.
readers can ascertain for themselves by writing
to the publisher, Mr. John Calvert, 99, Great
Jackson Street, Manchester,
usual almanack matter, it contains much prac-
tical, technical, and industrial information, hints,
recipes, etc., valuable to all artisans and handi-
craftsmen, but
with the building trades and engineering.

This, however,

In addition to the

particularly to those connected

124.—“Tur Youne FRETWORKER.”
Messrs. Zilles & Co., publishers of

Henr'y
““The Amateur,” and dealers in every kind of
tool, appliance, and material
sawing, carving, and other kinds of ornamental
wood-working, have sent me from their house of
business, 2¢ and 26, Wilson Street, Finsbury,
London, E.C., their Supplementary List No. 42
for Catalogue No. 39 (cancelling Lists Nos. 40
and 41), with reproductions in miniature of
several of their newest fretwork designs, and a
new book, ‘*“ The Young Fretworker,” published
at 2s., and containing twenty-four easy, but very
pretty and tasteful, designs for beginners.
patterns—which embrace a wide variety of suh-

uired for fret-

The

jects, including photo - frames, silk - winders,
rackets, baskets, key-boards, pen-racks, thermo-

meter-backs, mats, easels, watch-stunds, book-
slides, pen-boxes, album-covers, cabinets, etc.—
are noteworthy for the careful way in which
they are drawn and coloured. They are just the
thing to put into a boy’s hands who has just
acquired his first fretsaw or fret-machine.

125.— CATaLOGUES, SERIAL PUBLICATIONS, RTC.

Charles Nurse & Co.'s Price List.—Messrs.
182, Walworth Road,
d Illustrated

It has the advantage of being alpha-
rticular kind of

‘The Machinery Market and Importer,” pub-

lished at 181, Queen Victoria Street, London,
E.C., will be found useful as a source of informa-
tion and advertising medium by all who use or
are interested in machinery.
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SHOP:
A CORNER FOR THOBE WHO WANT TOo TALK IT,

*.* In consequence of the ‘wﬂut pregsure upon the

“Shop" columns VORK, coniributors are
requested to be brief and concise in all future
questions and replies.

In answering any of the ** Questions submitted (o Corres-

pondents,” or in referring to anything that has appeared
tn ** Shop,” writers are requested to refer to the number

and page of number of WoRK in which the mbf'tct under
cons tion ni:!:mruf, 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 whom the question has been asked or to whom a veply
has been already given. Answers cannot be given to
guestions which do not bear on subjects that fairly come
within the scope of the Magazine,

I.—LETTERS FROM CORRESPONDENTS.
Questions and Answers in * Shop."-J. F.

(dhoghill) writes :—**I do not altogether like the
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way the questions are answered in * ’ | _-“-;'E'-' z
1t.mna were answered in such a ?-m?h:f' muiﬂﬂ- L.
nformation to all readers interested in the bt

the value of WoRK would be greatly Q%ﬂ_;,
re :L

(Our correspondents and auth .
dise o oo Bt ot s ey
ntelligib B,
original querist.—Ep.) tigtble to others beyond the 3
Innuhn.tnri : with Self-

HORN writes :—* As one who i
erience in making and wurkingh Eeuhulgurﬁem' K
aps I mn{lbe allowed to eriticise the article nnﬁ |

subject which appeared in No, 89, The m b
described is a very old-fashioned mgﬁuhmmm
dating back, I should say, to the construction of
original in 1882, It may work, but i
my experience it is weak in its vital points H:
regulator is very crude, and I very much du;:htiu
capacity to keep the machine at anything like ap
uniform temperature. A regulator shoul mnt:::l 3
the heat in the egg chamber, and not in the tank,
as various agencies might be at work to cause the
heat in the former to vary, which would not affecy
the latter at all. The Hue-pipe would be much
better constructed the shape of a T, thus— o
the lamp chimney entering at B, and A=
the damper being plm‘:i.:h over A -._._I o~
where it would rest in its normal —n0 |
position, being opened by the regulator [l
when the maximum temperature, 103° I
to 106°, is reached, the surplus heat then passing
straight away. The lamp-box is quite unnecessary,
care being taken to ‘ﬁlnua the lamp unﬂurlhumﬁ-
of ﬂuu-piplg. The damping arrangement is next to
usﬁlﬁ_aa. he writer says, ‘place cold wnﬁrﬁ he
tray.” Now, as the heated air will not Mﬂ?ﬂ

follows that the water will never get h i
moisten the air—in fact, if huﬁjahgﬂqmﬁla: 5

Blaued in the tray it would be cold in less than twe
ours, and the eggs would want constant sprinkling,
and towards the end of the period of incubation &
good soaking each day in water heated to about
100° Fahre mlt& to get any result at dl.ﬁ
spolled eggs. Now with regcard to tank.
says, ‘use copper or tinplate (zine is unsuitable)’
Asto copper 1 have not a word Lo say, it beiog by far
the best material; but let me warn anyone b
using tinplate. 1t will be sure to rust and Ina
very short time, and is likely to give
trouble. If copper is too expensive, by all means
use zino. I would advise a lamp to be used to
supply the heat, as although gas gives less trou
‘ou cannot be certain that it will not be turned 3
or repairs to mains, ete., in which case, If not
noticed, it would be all U I’ with the bateh; there-
fore my advice is, use oil, As to Mr, Walker's con-
cluding remark (I presume he is referring to his
own machine), I can well imagine he feel-
ingly, but from the fact that there are machines on
the market which can and do hatch 9 to % per
cent. of fertile eggs placed in them, I can (speak.
ing from my own r*xpurwuﬂu]cﬂnﬂ&enﬂr say that
incubation i machines can be made to pay well
I have floundered through the experiences of hot-
water machines, and have now given them up in
favour of those on the hot-air principle. B
Editor's permission, 1 may, at some future tme,
describe a Bil‘l]!)lﬂ atmospherie machine, if “nllt;
ciently interesting to our readers. A useful ru
for finding the uE:g- capacity of an box or dﬂu‘;:
may not be out of place. Square its size In* inches
and divide by four : thus, say a box 12 in, by 1 in.:
12 x 12=144 +4=36 eggs."—|Thank you for your able
criticismn. 1n WORK it issought to goupw
tolerable to good, from good to better, and h:km
better to best. ‘T'he difficulty generally is Ix\‘.u.'tllTi o
a beginning on any subject, and to find & W E
who can and will write on it. As sodn 08
beginning is made by someone who knows lq:ﬁ
thing, criticism is drawn out from mn;ﬂunu e
knows more on the subject, and thus, by ils ven jon
tion, the readers of WORK are put into DOSSEEC
of information which, in all probability,
never have been theirs had not the inferior app

been described first.—ED. |

- x I""""m

Balloons.—F. 5. I\m'nm-nfnn}“rltea.
la:n':?lc':.rj";;r thrgu h No. 90, K"ul. 11. of WORK, nﬁﬁ
I saw that K. B. (Liverpool) wanted ini?&'m?ﬂumn
how to make the above. I think I could g Th

|
A, 0
some information on how to make “mutmurﬂf*

uld be made of silk or latteta—
Eﬂi‘ggﬁl IE;?:E a pear; in fact, the best mudaiﬂ'a;it!:ﬁ
be to take one tmt'l divide it into ﬁhﬂ}“r e
slips, one of which will serve as i I{lﬂ v ‘;-n g
out the material for the balloon. en y Bt
cut all the slips you must sew them ve
together, leaving the last one open. e
been done, soak the whole in drringci ot brown
have done this, you must place & p 1;-. :Jm ballood
paper over euchl lsﬂgm ﬂﬂutlhag il&:ic}gr u“m Empl:l :E
so that there wi no v
ass a hot iron over them several timlﬁ. When

the oiled sil
will make them stick HETIEIE?EE give the pon &

e done this oW
gg:t ﬂ?ﬁurn]ah, which you %mmﬁlilg]?:nﬂ half
ing manner :—Take & Pfh'-g:n intﬁﬂﬂ {ron BAUCEPAN

B bi

int of drying oil, put ub three-
gvr:nr aalnwrﬂrﬂ. and let them bo r:luﬁn:lm censes 10
quarters of an hour; when the e anot b for the
crackle, put in some more ¢ it an hour
size of your balloon, and and le . Mind you .o
longer, stirring with an iron lpofn'tnllhl“ .
in case it ahmﬂdh - \E"hau o arnish separates i3

hi
ﬁiggiﬁﬂgll rubbed between Lw



o o -

. mmore cleanly
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ready for use; take it off the fire and add a little
turpentine to it, let it cool till lukewarm and then
apply it to your balloon with a brush. The balloon
should be stretched out to do it roperly. It will
take about twenty hours before it Es uitedry. You
can make a net to cover the whole o your Eal]uun,
which must terminate in a cord ing round its
lower portion, and from thence cords must hang to
suspend a light hoop, which must hang a little below
the balloon; and m this hoop other cords must
hang to support a car, which can be made in the

following way :—From a sheet of boar
or millboard (if your balloon BRORE.Sore .

is large) bend the four
divisions back, put some
glue on the little tongues
and stick them all together,
and paint any eéolour you
?ke. nt?ld thhen suspend it
rom the hoo reviousl
hung on the gmﬁnnn. 'I‘g
fill the balloon with gas,
which must be made in the
following manner, put into

a large bottle or jar a pound of iron filin
two quarts of water: to thi=s add little hjrgslitLIe
one pint of sulphuric acid. Stop the bottle with a
cork, insert a glass tube into the bottle, making a
hole in the cork, and ?lncﬂ the other end in the
neck of the balloon. You will soon find that the
gas which bas been generated in the bottle from
the decom osition of the water will soon fill the
balloon. When this is done withdraw the tube,
and tie the balloon neck very tight, and then set it
free. The cost will be according to the size.”

IL.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

Picture-Frame Making.—M. E. M. (Heywood).
—An article on this subject appeared in Vol. L.,
fn e 71, of this Magazine, and if you consult the

ndex, which you can obtain of any bookseller or
newsagent forone penny, you will find that frequent
references have been madeto itin * Shop." Another
article on picture-frame making is in my hands,
and will appear in Vol. lIL.—Eun.

Improved Method of Lighting Fires.—H. G,
(Dewsbury) has hit on an improved method of fire-
hg]:!uuﬁ. and asks advice as to whether it would be
desirable to patent it. To specak candidly, we do
not think that it would. Many persons may like hLis

lan, and adopt it; yet (assuming that the Patent

tlice allows his idea to be so far original us togrant
him protection) it is hard to see how he would be
able 1o defend rights from infringement. There
is no special apparatus to be manufactured on which
he might levy his profit ; and if people think proper
to use his plan in their houses without his per-
mission, he can scarcely enter private dwellings to
enforce the payment of a royalty. If (asisdecidedly
the case) we do not recommend a patent, H. G.

ives permission for his plan to be made known to
the recaders of WoRK. For this he has our thanks.
His method is only applicable to houses where the
gas is laid on. He has a rubber pipe, so long as to
reach from his ﬁf:.u-hurnﬁr to his grate, and at the
end of this he has a copper tube, 2 ft. long, He
puts the end of his tube into the grate, covers with
coal and coke, turns on the gas, and lights it, and in
fromtento fifteen minutes is certain of havingagood
fire. lle has tried closing the end of his tube and
‘punchinﬁt with holes, but finds that the open pipe
answers best. He claims for his method that it is

and

more expeditions, and that itinvolves
less trouble than any other.—C. C, C.

Bird Cages.—ToM LiviNgsTONE.—I am glad you
are pleased with the article, ** Bird Cages, and How
to Make Them.” With the permission of Lhe Kditor,
I should be delighted to give instructions for makin
the cages you have stated in your letter (linnet, gold-
finch, canary, lark, blackbird, ete.). But at the same
time, as you cnnfrﬂﬁurﬂ them ready made so cheap,
I think Tt. would not be worth while, unless you
intend to make them for sale. The traps I would
rather not describe, as I love to see the wild bird
free, and would not cage them in small cages. Iam
preparing a ?aper on " How to Make an Out-door
Aviary,” which I hﬂﬁ will appear in an early
number of WoRK.—F.

Elliptie Arch.—D. M. (/nverness). —Whether
carpenters have a rule which they follow to obtain
an ellipse or an elliptic arch, I am unable to say. I
doubt whether they have; it is seldom that'workmen
of any kind will follow any particular rule to attain
a certain result. If such were the case, we should
not now be surrounded by so many improvements
in various branches of trade and art. fixed rule
may be taught to the apprentice, as to the school-
boy, but if he is at all aspiring, he soon finds a way
of &ning things in an o al manner. A most
handy method of striking an nlll%'lc arch is to
follow the instructions given by G. in No. 41 of
Wokk, Vol. 1., page ﬂg. for striking an oval. Of
course, half the oval, lengthways, w cﬁlva you the
arch. Another method, and one which is simpler
even than this and many others, and more preferable
if you require to strike many elliptic arches, is
described by me in No. 50 of Wonrk, Vol. IL, e
106, 1t is, ns some of our friends would nns. my
own idea,” but it is probable the same idea has
occurred to others: this does sometimes happen,
and seems to be a speclal penalty of Providence %o
;:nhmltarmi nﬁn tmt ‘? are ::: IlabluT ]l;g

ndu n when of “a A
G e e S can bo o0 I
engthways: and, as ere .
ul!tl.:d when between a light and the object
be drawn upen, to throw a shadow upon the

latter of any size or proportioned oval: the top half
of which will give you what you require. Of cn:l:::rsu.
this process requires a tolerably steady hand, and

unless you ;888 1 . d
tioned by Gﬁiﬁs}. Etfh' try first the method men

Wood for Furniture and Designs in Won .
—OXIDE.—It always gives us pleasure when our
etforts are recognised in a complimentary manner.
All the designs I have contributed to \Work are
original, and the readers of \WoORK are the first who
see them, &xce?tmg. of course, if I am bound tospeak
strictly lngiqu ly, the Editor, mysecif, engravers,
and a few private acquaintances who may ha pen
to come into close contuct with me. None of the
articles are thus, naturally, made previous to
their appearance in Work. I am in the habit of
making small rough working models of the things,
and these, in addition to practical experience in
mixing among ;;Jrnfessinnal workmen in diiferent
branches of cabinet work, enable me to give
our readers sgnmthqu of & combined or folding
character which will be workable, useful, and
sometimes ornamental. If you wish to have a
combined work-table and escritoire,” and a

novel coal and coke box™ (appearing in Nos. 56
and 58 respectively), and you will allow me to
correspond wilh you privately, I will put you in
communication with one or more ﬁkiilmi pro-
Sessional workmen,who, I have nodoubt, would turn
out two good jobs. Of course, you could take the
designs to a first, second, or third-class furnishing
establishment, but as the goods would have to be
specially made, the sums they would charge you
(more so in the last of the three cases, contrary tu
supposition) would be exorbitant, Believe me, I do
not wholly appreciate the disestablishment of the
middleman, but the percentage some firms charge
upon the actual maker's return for his labour, is
such as to lead one to think that eabinet makers
can earn excellent wages. This is not the place to
discuss such a question ; but [ may say that I have
seen poor, but skilled, master workmen filling the
pockets of mien whose only recommendation was
that of a connection with the *‘upper ten.” Of
course, this does not apply to all firms; and I may
be regarded as making a rather innocent accusi-
tion by intimating that it applies more 2o to second
and third-class firms, because crery firm considers
itself first-class. Some of our amatenr friends may
see this, and believe there is an opportunity open
for them to make a bargain. DBuat let me say that [
should only recommend first-rate work ; and any-
one who thinks there may be a chance for him. can
communicate with me through the Editor, with his
permission.—J. 5.

Jewellers' Soldering Lamp, Forges. and
Furnaces.—K. W.(Mildmay Park, N.).—It appears
to me that a wrong article is asked for, but in case
it really is a forge that is desired, I think it best to
mention that the leading makers are 'I'hos. Fleteher
and Co., of Warrington. London address, 77, Queen
Victoria Street, F.C, 1L it is a soldering lamp that
is required, n wood one, which gives quite enough
tlame for ordinary mouth hlnwi_;ipa work, can b
obtained from Calipe & Co., 19, Poland Street, W,,
for 3s. 6d. This new one is called the ** Hydrostatie
Soldering Lamp,” and they have some =mall bills
deseribing and illustrating it, which can be ob-
tained on application by post or otherwise. It
appears, though, as if R. W, wishes to make some-
thing himself, so I will describe the simplest wnr I
know to make an etfective soldering lamp, methy-
lated spirit being the material that supplies the

heat, The sketch gives
the appearance of the
article, and it is made up
in this way : A sound tin
canister with well-titting
lid is otained (one of Van
‘ Houten's cocoa tins hold-
ing 11b. will do, if lowerdd
to half its hml_{ht]; then
through the lid a picee
of }in. brass tube should
be pewter-soldered in the
position shown in sketeh
—this is, of course, to hokl
the wick, and to regulate
the height of that, it wonlkd
be well to ent a slot inthe

e

e R R

....... t tube, large enough to
Lo work a pinup or down, us
— the wick is desired to be

either raised or lowered.
In the lid also, about } in,
from the tube, an nir—im_l.-
should be made. The lid
is not to be fixed, as it
will have to be removed when the lamp is
being filled. Over the burner and the air-hole
there should go a cap, which is to act as an ex-
tinguisher, and to prevent the evaporation of the
spirit. If one can be made to tit over a bezel, or be
screwed on, so much the better, but a footless wine-
glass will answer pretty well. As to the use of
charcoal, use it by all means as a support for your
work while soldering, but do not makea fire with it,
and try to solder with that; if you do, there will be
trouble in store for you, for the reason that the heat
from it is ot sufficiently under control. In soldering
jewellery, where solders are used that are nearly
the same quality as the article to be soldered, it is
necessary that one should be able to ah:rtP the supply
of heat, or to vary its quantity and direction in-
stantaneously. From this yon will gather that it is
only in exceptional cases such a furnuce or forge

Home - Made Spirit
Lamp for Soldering.

| would be used for making jewellery. 1 find that I
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' drawings of electrie clock works.—G. E. B.

‘rubber. (6) Of course, it is

have not mentioned the wick to be nsed. It shon =i
be **loose " wick, but nearly any sort will do, pro=
Viding it does not fit too tight.—H., 8. G. 3

Rubber Stamp Accessories.~Buyen.—I ean
not give you the names of the actual makers of :
accessories required, as they are for the most past
mude ubroad, und consigned to the wholesale A
in this country for distribution. H. Say T
Cheapside, London, E.C., and M. Lindner, 1 4
Strect, London, E,C,, are two of the largest dealers,

and either of them would probably su ¥ 218
cheaply as the actual mukem-ﬂm’?nﬁ:‘r o

Silvering.— A REGULAR READER.— If the pier
glass is a valuable one, I would strongly advise Boh .
not to attempt to resilver the places yourself. ﬂ:.' Bi
extremely ditlicult for an amateur at any time, bug
more so in this case, as it would natu r;'fatehlnﬁ Rl 7
where it has worn off ; and before it is vered 16" “S&
must be made perfectly clean, or it will show only, * &
oo plainly when tinished, If you will takemy advice &
you will show it to a professional, and be by
his advice. Idonot like to say the least thﬂ todis-
courage an amateur in anrtging he wishes to do, =
but 1 should not like you to spoil your glass.
however, you ure still determined to have a try
yourself, Kindly refer to my answers to C. H. G, in
»shop,” No. 833 also other answers in back numbers,
You can then casily adapt the information to your
own case, the materials used being the same miot.h
cases.—W. E. D, Jnr.

Electric Gas-Lighter.—J. N, (York).—Ican mz
guess that you have a small batiery and ocoil,
which the battery is out of order, and needs re-
charging, The carbon-plate may be renewed with
one of ordinary carbon. You may charge the
with sal-ammoniac dissolved in water, as much of
this as the water will take up, then add & oz of
chlorate of potash to each pint of sal-ammoniac
solution.—G. E. B.

Voltmeter.— W, M. (Hereford).—Mr. Bottone is
quite right. To measure the voltage of the current,
it is necessary to keep back by high resistance the .
volume of the current. These resistances may be ﬁ

b,

included in the fine wire wound on the voltmeter -
coil, or added oulside the instrument. The resistance *y
toes not act on the needle, as you suppose, but it =

aet= on the current to pull down its volume, If ﬁ %
look again at my reply to CyMmro DEWI, on p. ..
Vol. I1., you will see that the bridge of wire must &
be of * line brass or German-silver wire.,” Thisin . =
itself offiers a high resistance, and pulls down the
current volume. To the words *“any number of :
volts,” please add *up to five,” as the range of this i
* makeshift” is small.—G. E, B, e,
ey 5
Electrie Clock.— ELECTRIC. —The secon L A

clock is simply a dial with two hands in front, and ~ =
a ratchet movement worked by an electro-magnet *""*i
behind the dial. The ratchet is so constructed asto

move the long hand one half minute, or one minate -
forward, for each cog of the ratchet-wheel released <
or engaged. The armature of the electro- v
forms part of the ratchet pawl, and is attracted to
the magnet every time contact is made by the me- ~ =
chanismon the driving-clock. IregretthatIcannot : -
now muke the drawings to show you the various & .
parts. Perhaps some other contributor, better - -
acquainted with clock mechanism, will nhllaa with

Polishing.—H. S. (North Kensington).—Do.mot
be too much discouraged by your partial failure tn = & &
getting good results with polishing. The caupse, .
probably, lies more in your want of practice’ T
not having a good filling—at least, if you have X 4
the one which I have several times recommended °
in *“ Shop” columns. If you read these regu
you will get many hints which will be valuable %
you. ‘I'o help you more specifically, howevern, :
endeay - ur to remove the difficulties you su n -
your leiter: (1) I presume you object to a :
rriin o the dovetails showing up when polished, .

ut [ «o not see why you should. Of course; s
mitred joint would have looked better, but havin 7Y
muande 2 plain dovetail you need not be ashamedof &
it showing. Any attempt to hide it by nting "2
would probably spoil the work. Yes, cer & S48
lot ean Lbe done by varnishing and rubbing down
with pumice powder, but then that kind of workis -
not French polishing, as if you want this you will
not do right by ﬂdl‘.ﬂ]til‘lg the easier method. Other-
wise, when well done, it is quite as effective aa ‘&
badly done Freuch polishing. 1Ido not see nhuv;_ ;
vour difticulty about polishing stained wood com *
in. 1f you rub down with glass-paper, you will e
spoil the stain if you use fine enough paper, and e
not rub too muech. (2) Your question, * ow to a5
when the oil and polish have lost quality1” is not _ &
an easy one to answer, for they may be spoiled in ~* &5
so many different ways. ould say your best LR
plan when ruususpentan{rﬂﬂn wrong istoshowthe .
materinls to s competent Fren er or oillman. = &
() There is no difliculty in getting a fre :
pattern to adhere sufliciently for all practical pur<
poses to polished wood. You can wash

oif afterwards. Don't you think you hl:E
ti the &

N
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tried this on your own account, iﬂlhlﬂﬁ
imaginary difficulties? Instead of
R omars the polish saficiently for you (8 Bmw: &
‘his will mark ) BEW
:iu (4 an; ;.lhn N tiigumh?rn?u:ilﬁu lerahly . ° o
. ou have wet, ¥ slmply washk =
u?thu “F:od}'ing-ln“nrpul[shinmﬂd 8t glogs. . 8-
ing it. (3) No, you should have no oil on the Spir & .
isl lisk hest. (1) For thé Smallss
varnish or polish your ¢ he &mMALL - .
hinges you want try any of the fretwork di ;ﬁ r

: - 'I'F-H'. .
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If you cannot get the exact size yon want, you will
?ﬂ.l’lﬂ- no ditliculty in getting something near it.—
), D).

Emery Wheeles.—MoT0.—You cannot make your
“emery dust ¥ into * oil-stones,” but youn might be
able to utilise it by making small emery wheels or
“slips” by amalgamating it with shellac. This
operation is generally mgpnsed; to be beyond the
rcach of amateurs, but I have been rather success-
ful, and have many home-made wheels which I find
most useful, and I have given the result of my
experience in a short cle in this Magazine
which you will find at page 370, No. 24, Vol. 1., and
to which, on account of the pressure on our “Hilnp v
columns, I must now refer you.—OPIFEX.

Incubators.—J. H. (Liverpool).—You appear to
have mixed up two different plans of incubator, J.
. R.'s directions are very clear, and on the point you
raise as to the position of the ventilating tubes, he
says (page 651) : * Four ventilating tubes (} in. lead
pipe does very well) should be placed, one at each
corner, to be bent under tank, and project 4 in.
above top of casing.” I cannotimprove on the clear,
ness of this, but woald advise you to work entirely
by J. T. It's plan, or else work entirely to some
other plan. You must remember that there are two
systems, one in which the lamp is expected todoall
the work, the other in which, as J. T. R. says, “ the
heat” is *"kept up by periodical fillings of hot
water.”"—B. A. B.

Iron Houses.—CoNSTANT READER.—Write to
Iumphreys, Knightsbridge, London, S.W.—D. D.

Lathe.—KcoxoMY.—I fancy you will be able todo
all you want in the way of nding with an emery
wheel, Write to the Britannia Company, Colchester,

for sizes and prices, and then see which will suit
you best.—D. R

Fret Saw.—F. J. H. (Stoke Newi
machine you refer to is too complica for you, 1
really cannot advise you to undertake the construc-
tion of any other kind, as I do not think it would
be possible to devise anything simpler. Why not
he satisfled with the ordi hand frame? It i3 far
better than any but a firs machine, which it
would cost you less to buy ready made than to make

yourself.—D. A, y.
Inlay Table.—A. C. (Ladykirk).—As the piece
it is not worth

of veneer you require is so sm
your while dyeing a piece. Your best plan will be
with some white wood and match it up in

on).—If the

to inla
the polishing. Very often, small bits which have
to be inlaid when repairing, can be tinted better by
painting with ordinary water-colours than by any
other means. ‘I'ry the etfect on a bit of waste
veneer first, so that you may not spoil any that is
inlaid. To give precise directions as to colours to

be used is, of course, impossible without seeing the
work to be painted up to.—D. A,

Watering-Can Paint.—TixMaAN.—If the paint
looks too dull when dry, varnish it. Surely you
could get the oil and colourman who snpplies you
wlthdp:unt. to mix you something which will not
dry dead. I suppose the enamel paints so much
used are too costly for your purpose, so I do not
recommend them ; but if I am wrong in my supposi-
tion, you will find the Foo Chow enamel the very

thing. It dries in a few minutes with a glossy
gurface.—D. A.

Window Mist.—W. Q. (Liverpool).—When gas
is burnt, water in the form of invisible vapour is
formed. This, if it ;neets some cold surface, con-
denses into water. In small or ill-ventilated E'hnps.
which are generally warin, this vapour condenses
on and runs down the windows, which are kept
cold by the outside atmosphere. In large and
better ventilated shops, the temperature on either
side of the windows is not much different, and
there is no rcason wh= the vapour should condense
there more than anywhere else ; 8o, it remains sus-
pended in the air. There is no real cure for your
case, but the following is often beneficial :—Clean
the windows as usual, and then wash them over
with a solution of carbonate of soda (about 1 oz.
in a gallon of water). Allow this to dry on the
EI%FE'H&M‘ when quite dry, polish with a cﬁ'r cloth.

-

Alloy.—W; J. (Newcastle-on-Tyne).—I do not
}mmv of any alloy with the properties you mention.
'hose of mercury are very soft, some even liguid,
but melt at alower temperature than boiling water.
Speaking generally, an alloy melts at a lower
temperature than any of its constituents, thus :—
Common solder, an alloy of equal weights of lead
and tin, melts at 335° (Fahr.), whilst the melting-
point of tin is 42° (Fahr.), and that of lead is 620°
Calin, the £|.J.11:1n{l used by the Chinese for lining tea-
Ei]::lﬂ%:' ithutL ;Elall%u hugﬁdafj tha_‘p lead ; its composi-

—lend parts; tin, 17°5; co ! 3

a trace of zine.—F, B. ¢. UPSE, 430 find

Silver-Plating Chajns Lockets, ete.—SrqQuar.

—Three articles giving full instructi
ject are in hand.—G. K. B. nstructions on this sub-

Electric Night- Light. -H. B. C. (Sunderland
—The small box battery described and iliustra.t.e:’;i
on p. 592, Vol. IL of WoRrk, will supply current to
a small electric lamp to be used as a night-light.
You would ftind the battery recommended for
photographic dark rooms jyore suitable for the
purpose. Five or six cells r?t the patent Gassner
dry battery are most suitable for li hting small 23
c.p. b 1o 8 volt lamps nsed as night-lighte in a bed-
room, as there are no liquids to spill, nor any fumes

batteries are sold at a cheap rate: it will never
repay you to make them yoursclf. —G. E. B.

Camera Bellows.—Touym.—It will be well to
make a pattern in paper, so that when the more
expensive material is being used, it may be worked
up without hesitation, and the folding and unfold-
ing that would inevitably damage it. Procure suf-
ficient black lining and leather (morocco is best) for
the size of the bellows you contemplate making.
We will suppose you have eut out a rectangular
piece of lining that, when folded, will be of the right
dimensions. Upon this attach, with strong book-
binders' paste, the leather, which has been pre-
viously rendered limp by damping. Wherever it
is necessary for the leather to overlap, it should be
shaved sufficiently thin with a sharp knife to make
the two thicknesses equal to the rest. Before this
gets quite dry, proceed to fold it fan-fashion,
each fold to be 1in. in depth, as in Fig. 1. Then
keep pressed together until dry. I omitted to
say that before creasing, the position of the folds
should be marked with a chalk pencil, as in Fig. 2,
as it will save some trouble afterwards. “When the
material is nearly dry, fold it the contrary way—
four sharp creases, asthe lines B, i, B, B, to form the
corners of the bellows. Now open it out and
securely push together the two ends of the strip in

Fic.3
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Camera Bellows Parts..

the centre of one side in preference to making the
join at one corner. There will now be formed a
cylinder, as in Fig. 3, consisting of leather outside
and lining in. There remains nothing to be done
but pressing the cylinder into shape with the fingers
and thumb. The corners will be the only part
likely tnlgive much trouble, and must be pinched
up, as in Fig. 4. All the corners being finished in this
manner, press together and let them remain till
absolutely dry to make the folds retain their form.
When dry, work the bellows backwards and for-
wards to get pliability, and the thing is complete
and ready for attachment to the camera frame, It
must be borne in mind that the space inside must
be equal to the size of the plate to be used, which,
if the folds are 1 in. in depth, will necessitate an
outside measurement of an inch larger each way,
80 that the fold will not cut off the light from the
plate when in use, and only slightly extended. Half
an inch or so must be left for joining up.—D.

Ghnr%nﬁ Porous Cells of Leclanché Bat-
tery.—\W. . (Erith).—If the cells are clean, and
have never been used, you may utilise them as
porous cells for a Leclanché battery, by charging
them to within 3 in. of their tops with a mixture of
equal parts granulated carbon and granulated
binoxide of manganese broken to the size of peas,
and sifted free from dust. The carbon plates should
have lead heads cast on them, each head holding a
binding screw embedded in the lead. The heads,
and a narrow line below them, should be painted
with Brunswick black whilst still hot. Pack the
mixture closely around the carbon strips and shake
down well, then seal the tops with a mixture of
E:buh, to which has been added one-third part of
wax melted together. The small bits of glass
tube are merely ventilators to the cells, and can be
thrust a little way down into the charge of the
cells before pouring in the hot sealing mixture.
Paint 4 in. of the tops with Brunswick black when
the cells are cha.t"ﬁesﬂ and sealed. If the cells have
been used for other ﬁurpuﬂau, they are useless for
this purpose.—G. E.
Model Electric Light Battery.— CRUDE
ELECcrrRO.—The tang of the brass screw cast into
the zine plate passes up through the ecover of the
battery box, and is secured on the upper side by a
brass nut. This also grips a copper stri lﬂfﬂ shown
e copper

i : , at Fig. 5, page 593, Vol. II. of WoORK.
given ol in working the bdttery. Carbons for ﬁh'fgﬁhun connected to the zinc of one cell is also
. ) el Rl ..T‘He‘ Jork A z_ixa}fﬁeﬁrint Project (=) 2013 Toolsforworkingwood.com
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connected to the carbon

_ plates of th
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a wire. The screw should not Instead of
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holding the carbon plates, I Lhiﬁ?éﬁeﬂﬁ?&ﬁg
;lt:amt ]thr: chﬁmm acid solution was Blrongest amfl
_G_e E?.Eﬂﬁ. ndly read the article again carefully,

Onion Net.—J. B. (Belfast) — '

WoORK, and read the n.rt;"llirn::lnl]I m:r]:!lll-‘.[“uu;wIrli ﬁ"nﬂ“i
Garden Hammock.” If the net is intended to hold
very small onions or shallots, the meshes should be
only 4 in. across, and you will want asmall needle
and small mesh stick. Baut, if the onions are large
the meshes mpﬂ be made as large as hammock
meshes, and with the tools described in the above.
mentioned article. Three-fold twine, a little smaller
than whip-cord, will serve for the material. First
net a ring of meshes I“ﬁf enough to form the
mouth of the bag, and net the two ends together to
form a ring. Put a piece of stout string through
this, and loop it over some support, then proceed to

net the remainder of the bag hy making meshes
round and round in ever-increasing rings, until the
required depth has been obtained. If you wish to
iucrease the diameter of the bag from the mouth
downward, as shown in your sketeh, it will be
necessary to put two meshes in one opening here
and there as you go on, and thus enlarge the
diameter of each ring of meshes. To decrease the
diameter, you must take in two or three meshes in
a ring. As the bottom of the net is neared, decrease
the diameter more rapidly by taking in every alter-
nate mesh. Run the needle through the last few
meshes, and draw them all together, then take a
few half hitches around the twine, and pull them
light to finish off the net.—G. E. B.

Incubator. — SWANSEA. — If you refer to the
illustration again (see page 589, No. 89), you will
see that the well-hole does not reach to the bottom
of the tank—a space being left to allow the water of
tank to freely enter and return. The float is simply
an air-tight vessel, with a central wire working in
a guide : the size of this is immaterial, as its rise and
fall is not according to its size, but to the level of
water in the well. A convenient distance would be
about half an inch clear of the well sides.—C. M. W.

Mechanical Help in Making an Invention.—
A. B. (Manchester) is not very explicit as to the
exact nature of the help he requires, but it would
appear to be in cutting slots in metal lates to admit
the pennies in his new spirometer. Surely in Man-
chester he might find some working machinist who
would do this under his own eye, and without
involving cost of carriage? We should advise him
to look there for such a person. The workers wh?m
we should recommend as the best we Know ﬂE
carrying out novelties in metal, are in the M{dlmﬁ
manufacturing districts. He might apply to Mr. .
J. Cook, * Proved ” Works, Crabb’s Cross, Redditch;
or to his brother, Mr. Wm. Cook, steel tm]_-m]ithf?r |
and improver, Headless Cross, Redditeh. W ut a;
every reason to believe that he will find them [?
practical, clever, and trustworthy men,—C -h

Dulcimer.—H. J. C. (London, Ml-—};ﬂ- e
lowest note is brass, the next steel, an H‘-ﬂn i
exactly as you say; but it is the Jowest steel

E
that is tuned to | on the piano, not the

lowest brass, which is tuned an octave lower, viz —

é o ~R. F.
Crystoleum Painting.—W. A. H. (S
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Empire Scroll Saw. !
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substantial tool, The list price i8 £ 9.




——— = -

Work—February 7, 181.]

Sropr.

to Messrs. Chas. Churchill & Co., 21, Cross Street
Finsbury, E.C., I have no doubt they will be pleased
to furnish you with full particulars.—W. R. g

Fret Machine Saw,—- HOMERTON.—The saw you
mention is not fastened to the wheel ; neither has it
an exactly vertical stroke. The arms are riveted to
the framework (A). About an inch from the centre
of the wheel (B) a small pin is fixed, which works in
a slot of the arm (c). Thereis a small grooved wheel
fixed under the table (D) to steady the saw when
running ; perhaps that ia where you have got your
idea that the saw is fastened to a whﬂel.—\i’. R. S,

Marking Patented Articles.—F. C. (Bolton).—
Ll[mn patented articles it is usual to put the word
** Patent” and the No. : a patentee would not in any
way forfeit his "T’ht to monopoly by neglecting to
do this, but should he, under these circumstances,
institute a prosecution, it is probable that a jury
wEu]E} a}L E&'urd him no more than nominal damages.

Wood Panels.—J. W. B, ( Lockwood).—If you will
purchase the Index to Vol. 1. of WoRK, you
will find that much in the way of carving in wood
has already appeared. In due time you will get
more, but other subjects besides wood require to be
treated. That part of your letter referring to coinage
%‘E he:;n forwarded to the editor of the Popular

ucator,

Self-Acting Fountaln,—R.N. B, (Teignmouth),—
I'hat your fountain jet does not rise so high as it
should is probably due to some restriction in the
assage of the tap. A small hole in the plug of the
atter, opening into the lnrgler nozzle at top, reduces
the velocity of the water. If you cannot overcome
this, use what is called an **oil-can nozzle,” to be
obtained at most ironmongers. This has a conical
way inside, and will produce the best ettect, but, of
course, it cannot be turned on er otf.—C. M. W.

Aquarium Cement.—J. P. (Manchester).—If you
have glazed your aquarium with Portland cement,
you will have some diffleulty in getting it sound at
all ; but leaks are not always due to the cement, but
from improper construction.—C. M. W.

Fret Designs.—CoaLy TyNE.—You may obtain
the designs you inquire about in this country by ap-
plying to Messrs. Churchill, Cross Street, Finsbury,
k.., as they Kkeep the largest stock of American
designs.  If you cannot get them there, write Lo the
JohnWilkinson Co., 77, State Street, Chicago, U.S.A.
The series you name is not the best,—D, A.

Varnishing. — NovICE AT WoORK. — You have
omitted to give the kind of wood. If mahogany or
any of the darker woods, the best finish is Freneh
polish; next to this varnish. Oiling will do very
well, particularly for oak. If you leave the work in
the white, or, as you call it, bare, it will have an un-
tinished urpeurunca, unless i}'{:m have used white
holly-wood, which will certainly not be improved
by either oiling, polishing, or varnishing.—1). D.

Violin.—G. A. (Liverpool).—The most celebrated
name is undoubtedly Antonius Stradivarius.
You should consult some standard work on the
subject ; there are plenty of them. “Old Violins,”
by J. M. Fleming, 18 an interesting book, and con-
tuins some uscful information.—B.

Vertical Boiler.—J. D, (Grimsby).—You should
ndlvert.iuu your boiler in our * Sale and Exchange "
column.,

Book on Wire Working.—PANEL.—I am not
acquainted with any good book on wire working
that would be of nuse to you as a professional. I have,
however, in iy hands a series of excellent papers
on the subject, well illustrated, which I think will
just meet your requirements.—Ep.

Outside Sitting- or Smoking Room —J. W,
(No Adiress).—The sketch and purticulars are not
sufticiently explicit. Send the size you wish the
room Lo be, and the amount of muneilynu aAre pre-
pared to spend on it, also what you think of cover-
ing it with, both inside and out, and the size of
garden, with the position you want the room to
occupy, bearing in mind that if you have a * next
door neighbour” he may object. Say if it is to lean
ugainst any wall, or stand independent; also, do you
E‘FUI;J:::'-B warming and veutilating it, and how 71—

Cleaning Terra-Cotta Bust.—F. W. E. (Wool-
wich).—Muke a tolerably strong solution of Ameri-
can potash, and mix sawdust with it so as to form a
kind of poultice. With this cover up the bust for a
night, and it will probably be found that all pain
grease, dirt, ete,, will then wash off with col
water; if, however, the incrustation should be
Dh{lill u r:jm at any part, the process must be repeated,

Wooden Tricycle.—E. McM. (4drmagh).—Your
correspondent wishes to construct a wooden tricycle.
I should hardly advise him to do so. There is no

od reason why a home-made tricycle should not
w made of wood, so far as concerns the framework,
but [ should never advise making wooden wheels,
This would be going back to the old bone-shaker,
with its iron-shod tires ; besides, the wooden wheels
are more difficult to make than wire spoke ones. I
should advise K. McM. to go in for making his tri-
cycle all iron and steel in the usual manner, even if
it entails calling in the help of a mechanie, If, how-
over, he insisls upon hﬂ‘rlnE a wooden-framed
tricycle, he must state the kind of machine he
means ; whether front or rear stecrer, whether
widde or bar handles, [ will be happy to furnish him
with a sketch of a simply hade machine free of cost
if he sends his address. Mine is with the Editor of
‘vum"'l. H-l PI-
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Fret Machine, — EcoxoMmy, W., aND OTHERS
[Irwm:nus:sr].-—l‘uruuulum for converting a sewing
machine into a fret machine appeared in No. 56,

Vol II., 57; and No, 60, s ¢ oR
WR S-Dﬂgﬂ 7; and No, 60, Vol. II., page 128.

Electric Light Installation.—INsTA LLATION,—
As you have omitted to give dimensions of your
rooms, I cannot advise you respecting the number
of lamps needed to light them. I thin you will not
fﬁt enough light from three 5 candle-power lamps
n each room. These will absorb a little over } horse-
power to kaer them alight., If you have three 8
candle-power lamps in each room, you will need a
little over } horse-power, Steady hghtﬂ are not ob-
tainable from small gas-engines. Kvery explosion
of the ﬁ;&ﬂ causes a flicker in the lamps. To get
steady lights from gas-engines, these must be reatly
In excess of the power required, and should 'f)u fur-
nished with two fly-wheels. If you think of passing
the current thruu%h an accumulator, this wlh mean
an extra expense for plant and power, as you will
have to provide power to charge the accumulator
in addition to that required for the lamps, If you
had a gas-engine and wished to utilise it in lighting
your house at night with the electric lipi]hl.. I should
advise you to proceed with your plans, but I cannot
recommend you to attempt such a small private in-
stallation with the means at your disposal.—G. E. B.

Win Voltmeter Coll.—HexRICUS NAR-
PHENUS.—Wind on one ounce of No. 34 silk-covered
German-silver wire, or three ounces of No. 36 silk-
covered copper wire. If the inside needle is so
pivoted as to enter the coil when current is sed
through the instrument, make the needle of soft
iron ; but if the needle is so pivoted as to hani
vertically in the coil when at rest, then make it o
hard magnetised steel.—G. E. B.

IIL—QUESTIONS SUBMITTED TO CORRESPONDENTS.

Dynameo.—F, S. (Normanton) writes: — ** Will
any reader of WoRK please tell me in *Shop’ how to
make a small dynamo for two or three lights which
I can drive with a motor I have made?1”

Turbine.—J. L. (Nelson) writes:—* Will any
reader furnish me with diagrams and instructions

how to make a turbine of about one-man power and
also the cost 1"

., Band-Saw Machine.—J. H. (Sheflield) writes :—
‘I am in want of a small powerful band-saw
machine to work by treadle, carrying 4 in. broad
saw, and capable of cutting 1} in. thick beech.
Will any er inform me whether there is such a
machine, who are the makers, and about what is
the price? The real work for which the above is
req d is the cutting out of saw-handles.”

Cane for Chairs.—CANE asks for the address of
a shop about Hackney or Shoreditch where he
could buy sufficient split cane to re-seat half a dozen
small chairs,

Bamboos.—A CONSTANT SUBSCRIBER writes :—
*“ Will any reader of WoRK kindly let me know how
bamboos can be bent1"”

Musical Skippi Rope.—R. H. (G/asgow)
writes :—“Iahnuﬂ' t:Ea it as a great favour irﬂrn.m.r
reader would kindly inform me if there is such a
pla{lthing as a musical akipging-rnpﬂ + also where
such a thing could be obtained, and also if
patented "

Gun Barrel.—C. D. (Hury} writes :—"1 have a
double-barrelled gun which I wish to re brown.
Can anyone inform me how to do it?"

Electricity Classes. — APPRENTICE asks:—
“Will any reader inform me where I can join a
class for instruction in electricity—one that I counld
afford? I am an apprentice only."”

Black Enamel for Metal.—F. A. E. (Tufnell
Park, London, N.) writes :—="'Can any reader of
WORK give me the name of the enamel that the

atent pen, No. 11,328, 1887, is coated with, and il

used hot or cold, and the process?"

Artists’ Canvas.—A READER asks:—"Can any-
one inform me how raw canvas is prepared so as
to produce a dull and very smooth surface for
artists' use?”

Primary Batterles.—ELEcTRIC wishes the co-
operation of a gentleman amateur electrician to ¢xe

eriment with a discovery in lighting from primary

tteries. :

Screen.—A CONBTANT READER writes :—*' I have
made a draught screen for an invalid lud[r. and
covered it with calico—height, 6 ft. 3 in., length,
5ft. Ithink there must be a paper printed with a
Japanese design that I could paste on. Any reader

ng me where I can procure such, or suggestin.-
n.nrtlﬁng suitable, will oblige. It must be cheap."

I:ﬁn.ﬂng. — C. P. (Wanstead) writes: — "I
sho be glad if any reader will tell me of any
easy way gaanmvu names on dog collars. I am
sure it would benefit many of our readers just now,
as the new Act is passed. It is rather expensive to
put it in an engraver's hands to do."”

Imitation Icicles.—F'. H. S. (Dover) writes :—
“ Would any reader be kind enough to iurnish me
with details as to how I could make imitation icicles,
not the nrdi’pm cotton-wool ones, but transparent

and lasting. & ok .

N Cart.— . N. ( Liverpool) asks :—
- ng.rmadur kindly give sketch and particu-
lars of little cart to c newspapers, size about
2 ft. by 1} ft. by 14 ft. deep. ust be light and

rong, to run on : where to

st t wheels h" also
hng- mtor!.nt,'thuh, ete,, forit? elghbnu:rhoud.
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IV.—QUESTIONS ANSWERED 11y CoORRESI"ONDENTS,

Oval Drawing and the Fllipse.—I, (. (Leyton-
sltone), in reply o J. I3, (Wallington) (sce No, 89,
age 599) : =" I was quite serious in my letter in No.
{, and if J, B. will get the other numlyn.-rn in which
1 reply to J. W. H. on the siubject, wnid give the
matter a little careful consideration, trying a few
experiments, he will be convineed of the fact that
for the past twenty years he has been ‘working
radically wrong.” I am much obliged for the few
notes he sends, but I think he will tind, on referrin
to back numbers, that Notes 1 and 4 have nppeare
before. I am afraid that Notes 2 and 3 (if correct)
are not much tothe point : e.g., Note 2, * The ecircume-
ference of an cllipse is continually altering in ita
direction.’ Now, suppose | take two sticks, and
Fush them in the ground at A and 1, Fig. 1. I then
00p a piece of string round them loosely, forming a
triangle, A, B,c. Atc I tie a little dog, who at onen
proceeds to run round, Keeping the string tight. A
Flmmu at the figure will show that the path of our
ittle dog is an ellipse. Now, may | ask is he con-
tinually altering his direction? "After & while he
manages to get the stick at B out of the ground,
and runs round (still keeping the string tight) in a
circle, having A as centre. In the former case he
was running round governed by two points, the
Joct of an ellipse, in the latter case by one, Now, [
think you will admit that if his direction was con-
tinually altering in the tirst case, it was also in the
second. 1f that is so, Note 2 applies Lo a circle as

Fig. 1.—Ellipse and Triangle.

well as an ellipse—in fact, to any other curve ;there-
fore it would be just as luecid to substitute for Note
2, ‘an ellipse is not a straight line.” Now we will
take Note 3. ‘The focii iis that Latin or Greek 1)
—suppose we call it focus of an ellipse—is the exact
geometrical proportion between the two circles,
which may be struck on the transverse and conju-
gute diameters of an ellipse.’ We use the term
Joci because there are two of them: focus is the
singular, foci the plural. Each focus is a point
illustrated by the sticks in Mig. 1, and as a point
simply denotes a position, and has neither length,
breadth, or depth. How is it possible for a focus to
be the exact geometrical proportion between two
circles? Whattwocircles? Any twomay be struck
on the axes of an ellipse! It seems to me that Note
J is about as clear as Note 2. In Wonrk, No. 78, 1
demonstrated that two elliptie curves when struck
by the pin and string method were not parallel,
and I will now try to make it clear why they are

not, when struck with the trammel. In IMig. 2 por-

Fig. 2.—Diagram showing that two Ellipses are
not parallel when struck by the Trammel

tions of two curves are ;{Ivcn, struck by the tram-
mel a, b, ¢, d, which is shown in four positions, al,
bl, cl,dl, ete. When thetrammel is at a, b, ¢, d, on
the major or minor axis, the line ¢ d is normal to
both curves, but when it is at al, bl, cl, dl, and a2,
b2, €2, 2, it is not 8o ; therefore the curves are not
pﬂ.rnliﬂl, for if they were parallel, & normal to one
curve would be normal to the other one, and all
normals connecting the two curves would be equal,
A normal to the outer curve is drawn at dl. If the
curves were parallel, dl—e would equal ¢ d, but a
reference to the filgure will show that it does not.
In reply to J. W. H. (Worg, No. 91), ']l have no
means of answering his question properly, as 1 have
no elliptic chuck, but I know from works on
geometry by well-known authors, and by practical
trials, that if an ellipse is an obligne section of a
right cylinder or cone, two ellipses cannot be
parallel. I have proved practically to my own
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satisfaction by cutting a section of one of the above
golids, findinz the major and minor axis, then
testing the curve by five of the methods used in
plane geometry, such as the pin and string, tram-
mel, two circles ana points, rectangle and points,
etce., that in all cases the curve is the same, and
that the definition given in ‘Practical, Plane and
Solid Geometry ' (Angel) is correct, viz. :—* That if
a point moves in such a manner that its distance
from a fixed point 18 in constant ratio to its per-
pendicular distance from a fixed straight line (being
nearer to the point than to the line), the curve traced
by the moving point is an ellipse.” If we admit
this to be correct, an ellipse is a true ellipse or no
ellipse at all, just the same as a straight line is a
true straight line. J. W, H. will readily see by my
diagram, No., 2 in the above letter, that a trammel
cannot strike two parallel eurves if one of them is
an ellipse. If J. W, H. will turn a brass plate in
the manner he describes in his letter, and send me
a tracing of the four curves, it will be an easy
matter to tell which (if either) is the ellipse.”
EBruiscs in Plate.—1. S. G. writes; in reply tn
APPRENTICE (see page 618, Vol IL):—*The way
to remove bruises from articles of plate with
narrow necks is as follows: — First for the
tool: it is a simple one, and is called a snar-
ling tool: it varies in shape and thickness, but
Figr. 1 is the usual form, and as to the thickness
of the iron rod it is made from, well, that will
hardly be lessthan } in., and it may well be very
much thicker. For cream-jugs and such-like
articles, round rod of {$in. to ¢ in. should be stout
enough, 1tis fixed in a vice, as shown in Fig, 2.
The hammer is also sketched, to show about the

Plate-Repairing Tools.

place it should strike ; it is not for the purpose of
giving a direct blow, nor is the snarling tool
intended to resist direct blows; but, on the con-
trary, 1t is merely the means of conveying a succes-
sion of smalijars or taps to the desired spot, where a
hammer or punch cannot be used. 'Fha.t is all I
think that need be written. Practice, combined
with care and observation, will enable APPRENTICE
to get up dents in the most awkward places. Of
course, the end of the tool that comes in contact

with the ’}x‘nrk should be smooth and somewhat
rounding.

Belts.—TURNER writes:—*On 519, ‘Shop,’
Vol 1L of WoRK,A. R. (Scorrier) wr??e%%n themerﬁ's:
ol cotton and leather belts. Let me say that if
A. R. will go to the slight trouble of covering the
pulley of his saw-bench with leather well saturated
with castor-oil, he will not have much trouble with
his belt slipping.”

Painting on Terra-Cotta.—€. W, B. (London
E.C.) writes, in reply to J. E. H. (Southamplon) (see
page tol, Vol. IL) :—*J. E. H. will find no difficulty
In painting flowers upon plates if he is capable
of painting upon card or canvas; the same oil-tube
colours are used, and the medium I find the cheapest
and best instead of usmg megilp, which is used
for canvas, is a mixture of turps, a very small quan-
tty of gold-size, and @ pmpongemca of best copal
varnish; of course, this is only for painting when the
plate is not to be afterwards fired. If water-colours
are used, procure moist colours, which can be
obtained of any artist’s colourman, and a little gum
arabic, which makes them shine, can be put in the

water.” /
Glass Cement.—C. W. B. writes. in
ZH. 0. (East Dulwich) (see m.g«alﬂ%ﬂ1L ‘ﬁ .]II}S:?-'
0. H. 0., who requires a cement for joining metal
to glass, may find the following rec:ll ulg value.
A solution of 8§ oz. strong glue and } oz Venice
turpentine, which boil together, and stir till

thoroughly mixed.”

Violin Mute.—Mievx Que i

:;llpuzc MUIt‘E- Esele { BQM, n:ﬂ .wﬁﬁ'is—'-‘i‘numﬂgrrﬁ
ires a mute for OwWn use, w

one when he can get one with nnhi tg,ﬂ:t E%‘f‘gﬁ

from any music dealer for 6d If VioLiy MUTE is

a little boy, and cannot coax a sixpence from his
father, he must do as I had to do once—get the key
of the front door and place it between the third
and second strings on the bridge, with that open
lace that we notice in almost all common door-
ceys pushed tightly on to the bridge. 'The eve of
the key will sit right over tail-piece. This forms a
capital mute.”

Silvering Dials Dead White.— B. E. \W. (Mo
Address) (see page 669, Vol. IL,)writes :—"ALBo may
re-silver his aneroid dial by the following process :—
Rub all the old lacquer and silver off with powdered
bath brick. If a circular dial, care should be taken to
keep a circular motion, or the work will have a
scratchy appearance when finished. When clean and
freefrom greaseitis ready forsilvering. Getldwt. of
nitric of silver, a couple of handfuls of salt,and 1 oz
of cream of tartar. Proceed as follows :—Dissolve
the nitric of silver in 1 o0z. of water. Keep in a
bottle, as it will do for several dials; pour a small
quantity in a sauncer, and have the salt and cream of
tartar near at hand, also a vessel with some clean
water in; dip a piece of rag into the clean wuter
and salt. Rub dial well, and use salt plentifully:
dip into nitric solution and rub until required colour
is produced, adding cream of tartar. The action of
the salt gives the dial the affinity for the silver,
and cream of tartar whitens or bleaches it. With
care you can get either a blue tint or dead white.
Some people use the nitric of silver crushed dry,
and dip alternately into salt silver tartar, but if
you are not careful, you get the silver on streaky
and black ; the otheris far the best and easiest way,
Should any of the figures be cracked, they can be
filled before starting to silver with shoemaker's
heelball. To finish the dial, wash and dry with
clean (soft) cloth, and warm gently, either in the
oven or over a Bunsen burner; care must be taken
not to get it hot, or the filling in ficures will smear
when lacquering. You can get colourless lacquerat
any oil merchant's, 1 get mine from Gedge, St.
John's Wood, London.”

Window Cleaning.—CHEMICAL writes, in reply
to C.'I (dshton-under-Lyne) (see page 634, Vol. IY.L
who asks, ** What is the composition of & window-
cleaning liquid ? ":—* It is dilute hydrochloric acid.
The cleaner mixes a little of the strong acid with
water in a pail, rubs it on the windows, and quickly
washes itoff again; if left on the windowsit quickly
etches them—i.e., renders them dull and opague; it
cannot be Kept in a glass bottle as it dissolves glass,
but is sold in gutta-percha bottles. It must be care-
fully used, as it causes very bad sores if spilt an the
hands : it rapidly clears away grease and dirt from
factory windows, and that is what it is used for. I
believe there is a Window-Cleaning Company in
Leeds who hold a patent for the use of it for that
purpose, but I may be mistaken.”—H. B. B.

Vaporiser—Steamy Windows. — M. (Bishop
Awuckland) writes, in reply to J. B. (Colchester) (see
page 670, Vol., 11.) :(—* Carry a pipe from the top of
the window to the outside, and fix on the top an
extracting ventilator, such as are made by Boyle and
Son, London, or Gibbs & Son, Liverpool. This wilt
carry off the heated air, and prevent it being con-
densed by the cold glass.”

Glass Cement.—BeRTIE writes, in reply to O. 1L
0. (East Dulwich) (see page 650, Vol. 11 ) :—** Cement
for mending Kerosene oil-lamps is made as follows :—
I'hree parts of resin, one of caustic soda, and five of
water. This composition is mixed with balf its
weight of plaster of Paris. It sets firmly in three-
quarters of an hour. It is of great adhesive power,
not permeable to kerosene, a‘low conductor of heat,
and but superficially attacked by hot water.”

_ Steamy Windows.—A, G. S. (Edinburgh) writes,
in reply to J. B. (Colchester)(see page 670, Vol. IL.) —
1 have heard glycerine recommended. Clean the
windows perfectly dry, and then rub with a clean
cloth on which a few drops of glycerine have been

laced. The only effectual remedy, however, is to

ave the windows thoroughly ventilated. Have
three or four holes, } in. or so, bored in top and
bottom of frames of the windows. That, however,
means & cold and draughty place, and I would
recommend J. B. to tolerate the ‘terrible scourge,’
;Reaabx;gmedr being worse than the disease to my
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Special Exhibition Number of

“WORK" & 8

(Separate from the Weekly or Monthly Issue "‘- __
Containing an Illustrated Dasﬂriptivﬁ;jg 15
count of the most rr narkable Exhibits,.

Among its contents are :—

Working Model of Steam Fire Engine.
The Story of the “ Work " Exhibition s
Prntecte;i Exhibits under Certificat- of Board of
Trade.
The Value of Art Training to the Professional
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Il. From the Amateur's Point of View.
Statistics of the *“ Work " Exhibition.
“ In Memoriam.,"”
The Polytechnic Institute.
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MELHUISH'S No. 735 PATENT

ComsINED CARVING AND WORK BencH CABINET

Fitted with WARRANTED TOOLS, precisely the same as we supply
to Practical Workmen. From £7 10s.

Made from Bass Wood, Stained and Polished Walnwt, and can
be aade to Harmonise with any Furniture,
AWARDED BRONZE |
for MEDAL, I
EXCELLENCE 1884
of
TOOLS.

ST
S e i e —

THE FPOILYTECHNIC SERIES.

Consisting of practical lllustrated Manuals specially prepared for Students of the Polytechnic Institute, Regent Street, London,

“EXD FOR OUR ILLUSTEATED LISTS, POST FREE

R MELHUISIT & SONS

sl, 835, N7, Ferter Lane, LONDON.

~ Iavaluable as a
T m\& ‘Streugthening and In-

vigorating Beverage.

J

| o _ |
Indispensable for Enriching Gravies,
preparing Soups, Entrees, dc.

Pure, Palatable. E—BM

instantly prepared.
WILL KEEP ANY LENGTH OF TIME.
SOLD EVERYWHERE.

A WONDERFUL MEDICINE.

MOSELEYSON

323HIGH HOLBORN Lonpon.we.

Vol. I. ELe-

700 ILLUSTRATIONS
Per PosT 6°

{ZZESR ORDERS or /0/-
i= . S o CAHRLAEE PAID

“DELICIOUS TEM

Crown Bvo, 1s. 6d.

Casserr & Comrany, LimiTtep, J udgate Hill, London.

1s. 6d.

PERANCE DRINKS.

MASON'S NON-INTOXICATING BEER, MASON S WINE ESSENCES
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and suitable for the Use of all Students.
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$S€555 3 || .. NEWBALL & MASON,
t‘“ﬁa EE ‘ Naoftivghoana.
s T
UE.EHJ -
..?:ﬁ_. " | ESTABLISHID 1861
Syg2is IRKEBECK BANIK,
e Hm . E"-' Southampton Builldings, Chancery Lane, London.
. - = - e R . . &
S = 2w THREE per CENT. INTEREST allowed on DE.-
I T ; POSITS, repayable on demand.
- ;-_a v - TWO per CENT. INTEREST on CURREN
---..'k Zaz® ACCOUNTS calculated on the minimum monthly balances,
ae " E’E - when not drawn below £100.
EE R STOCKS, SHARES, and ANNUITIES Purchased
i A h"g'ﬂ and Sold,

JOW TO PURCHASE A HOUSE FOR TWO
LGLUINEAS PER MONTH or A PLOT OF LAND FUR
FIVE SHILLINGS PER MONTH, with nomediate pos-

sessinn. Apply at the Office of the BIRKUECE FREEHOLD LLAND
SOCIETY, as above.

[he BIRKBECK ALMANACK, with full particulars, po
on application. FRANCIS RAVENSCROFT, “Ma
FI.UOIlIbD

WATER RESISTINC

G 1. U E

W [f =

FI.UID
WATER RESISTING

G I. U E

(Fatent) (Faternt)
PATENT TINS. PATENT TINS.
Invaluable fo. all No Drush—-No Boiling—
Out and Indoor Willsecurely join Wood.
prﬂ_ir_q. Gla-s, Chinag. Metals, &¢.
F-;-P.-;rj'. Bl and 1r. 34" per tn, Throwush frosman cers, Chematls, CATRT eFT, <0, &l an it 11, Fer fun,
Manufactured

oniy oy - THE WATERPROOF GLUE CO., 62, Dale St., LIVERPOOL.
CASSELL’'S CLASSIFIED CATALOGUE,

containing particulars of upwards of One Thousand Volumes pub-
lished by Messrs. Cas:eLtL & COMPANY, ranging in price from

THREEPENCE TO FIFTY GUINEAS,
will be sent on request pos' {r » to any address.

Cassert & Com anyv. LimiTep, Ludgate Hill, London,

Are un versally *dmit.2d 1 be worth a Guinea a Box for Bilions and
Nervous Disord -s, ‘uch as Wind and Pain in the Stomach, Sick
Headache, Gidi! Fulness and Sweliing after Meals, Dizziness and
Drowsiness, Cold CL 'l:, Flushings of Heat, Loss of Appetite, Short-
ness of Breath, Costiv. iess, Scurvy and Blotches on the Skin, Disturbed
Sleep, and all Nervous and Trembling Sensations, &c¢. &c.  The first
dose will give relief in twenty minutes. This is no hction, for they
have done it in countless cases. Every sufferer is earnestly invited to
try one Box of these Pills, and they will be acknowledged to be

Worth a2 Guinea a Box.

FOR FEMALES THESE PILLS ARE
“A priceless boon, a treasure more than wealth; the banisher of pain, the key to health.”

1 hese Al

FACTS testified continually by members of all classes of society, and one of the best guarantees to the nervous and debilitated 1s,

DEECHAM'S PILLS have the Largest Sale of any Patent Medicine
tn the World.

FTF‘;-.H"'1 -lt:'I\.'
Dealers everywhere,

by the Proprietor, T. Beecnaym, St. Helens, Lancashire, in Boxes 1s. 14d. and as.
N.B.—Full Dirvections are given with eack Dox,

gd. each. Sold by all Druggists and Patent Medicine
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CARVING ano FRET SAWING For PLEASURE or PROFIT,

Highest dward Gold Medal for Fretiworlk and Carving Tools and Designs,

The enormous sale and general satisfaction which our goods have given to Fret-
workers, &c., in all parts of the world enables us for the present <eason to OFFER GOODS AT PRICES WHICH
DEFY 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, 26, 3/6, & 5/6 each, post free.

Parcels of Assorted Fretwork, 10 feet ... 45, free,
12 Finely Lithographed full-sized Patterns ... I8 &
Sets of 12 Carving Tools... i R

None should buy elsewhere before seeing our New Catalogue ot all Requisites, with instructions.
Acknowledged the Most Complete and Cheapest List of Fret Goods published. I'ree for 6 Stamps.

Catalogue of Tools for Picture Framing, Brass, and Leather Worlk, FRELE,
Just PusLisHep—THE “ FORTH BRIDGE BRACKET.”

HARGER BROS., Settle, Yorks.

NI I IRIPS FoOoOD
For INFANTS and INVALIDS.

‘“ 31, Harewood Sq., N.W.
“Mrs. MiLLAR's little boy—taken the day he was a year old—brought up on
MEeLLIN’s Foop till then.”

MELLIN’S FOOD BISCUITS.
PALATABLE, DIGESTIVE, NOURISHING, SUSTAINING.
Price 2s. and 3s. 6d. per Tin.

SHAKESPEARIAN WISDOM ON THE FEEDING AND REARING OF INFANTS.

, A Pamphlet of quotations from Shakespeare and portraits of beautiful children, together with testimonials,
T which are of the lughest interest to all mothers. To be had, with samples, free by post, on application 10
e 1-‘4""":."-

7 R

G. MEEILILIN,
Mariboro’ Works, PECKHAM, S.E.

['revents and  relieves INDI- BRIGHTENS and
GESTION, FLATULENCE, DYS- the COMPLEXION, and is highly
PE!:PEIA., HEAD&'EHE, and H." tﬂﬂ'DmmendEd b‘}" lhﬂ' mluﬂ
other Stomachice  Irregularities, : cts all ERRORS
igRWJEEﬁ‘EELhEdBE?Y, imparting . g;-ﬂf;ﬂ;;' E;;:l;ﬁur drinking.

an GOUR. Pos- %2 & nmsl pleasant effervescing

sesscs marvellous recuperative
properties, Is invaluable in.re- LIEUT.-COL. HUGH BAMEER, 40, HaxLev Square, MARGATE, says:—"‘1have now used § 000 drink, STIMULATING

:]r-l.,ing and stimulating the over- the EA.LT REGAL for two years. | have much pleasure in stating that 1 have found it the most nd giving tone
worked brain and resuscitatine | #8reeable in taste of all Salines, and a certain cure for bilious headache and furred tongue, from what- | the APPETITE, and g
=

exhausted vitality. ever cause arising.”’ to the entire system.
J 3n. 0d., of all Chemists and Stores, or by Post from the MANAGER, SALT REGAL WORKS, LIVERPOOL.

FRETWORK FOR AMATEURS OF BOTH SEXES AND ALL AGES:
O e THE MOST PROFITABLE AND FASCINATING OF ALL HOME PASTIMES. EASILY LEARNT. =

: : . = & e : : 000

H. SKINNER & Co. having Dissolved Partnership, are offering their Enormous Stock, including 250, WS, besides

J.' PATTERNS and 100,000 ft. of Solid and Three-Ply i']:T‘R]EZT"‘l.]"l.-’r 00D, Veneers, &c.; 1,000 Gross of FRETSA

an immense quantity of TOOLS, OUTFITS, &c., as a special inducement to their customers to order at once. d. none of which would be sold
4,500 1s. Books of Fretwork Patterns, each containing Twelve Large Sheets, beautifully lithographed, no

retail at less than 2d., and many at 3d. and 4d. each ; also : - man
- I.EIE'.;I'H 2151; ﬁd—HBEukl of Fretwork Patterns, containing Twenty Sheets, 1gin. % 12in., of new designs,
- at 6d. each. Thes .
= , N mefooks £375 in Value, will be GIVEN AWATY. = g worth
” ﬁﬂ F—mq' . Amateur customers ordering s5s. worth of designs from Catalogue will be presented with one of the above 1s. Eoo | y
* f . ~ will receive a 2s. 6d, Book. lades, and mlﬂ,m -3
NI j ({14 An Allowance of 10 per Cent. ix goods will be made on all mixed orders for Wood, small Tools, Saw BISes Pu )/ ;2
;\:{V -}.‘_.,.:li to 10s., and 156 per Cent, on orders amounting to zos. and upwards. NOTE.— This reduction does not apply 1o Treaals
-._4 ) ' N.B.—A SPLENDID OPPORTUNITY FOR BEGINNERi-wmd = ;Hﬂﬂ‘ﬂ
Complete Fret k ising 12-inc i Fr Zorty-eight Saws, Awl. File, Four Desi ith sufficient Plan Card,
Fretwork)., A]:luﬁgnh::::dﬁn %?'Ellﬁuﬁ?? st Tandie :.ﬁ“—’?f.rllm"‘?s'ﬁ'sf-.f ﬂ}’i.iiﬁiiﬁr&ﬂ%lﬂl. ‘with each Sct. Past free for 3 éd. QWSS OF

. No.S |
as. gd., post free. 6 ft. 2nd quality assorted planed Fretwood, 1s. od. ; post free, 25, 6d. 12 ft. ditto, ditto, 3s. ; post free, 45. 3d : Beech, 15 ﬂ#m‘m 3.3
SEEATES!!]-EVERY PAIR WARRANTED.—Sizes, 74in. to 1zin. No. 1, Unpolished Beech, 1od. per pair. No. 2, Pd'lﬂl.‘:dﬂ.pﬂ:!'h- No. & -t fo s

Wl N
e

MASTER MILLAR. Aged 12 Months,

Lﬁf": . i"““—"-'iht““ 5“"—"}- 3s. per pair, No. ?ﬂd * Caledonia™ pattern, self-adjusting, one screw fastening the whole skate, the best principic,

‘i strap complete, 15. od. per pair ; postage, gd, per pair. These are not rubbish ; we warrant every pair, . 8

Wall :Bt'lﬂktt. NE " Ca TA]:‘-O yUES of Machines, l];caigns. Woaod, Toaols, ete., with oo Illustrations nrrdpl'ulr instructions for Fr:tr:uﬂfﬁa- mﬂﬁgmw. H
Price 5d. post free. A Specimen 6d. Fretwork Design SENT GRATIS with each Catalogue; also a List of Designs, Quthts, Tool Chests, el -
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