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Fig. 1.—Diagram exhibiting Cloth divided into Bquares with Charcoal Lines and Outline of Subject sketchiced cn Cicil.

THE ART AND PRACTICE OF SCENE

PAINTING.
BY WILLIAM CORBOULD.
-

SUBJECT FOR FIRST ATTEMPT—TRACING SUBJECT
ON CLoTH—PAINTING THE SEY—CLOUDS,

Subject for First Attempt. — On selecting
asubject as a preliminary essay, let us choose
one as sinple as possible, for the greater
the simplicity and breadth the more charm-
ing will the picture appear when finished.
To this I may add that too much complexity
is always to be avoided if the stage is small;
the subject should be painted as broadly
as possible, for too much detail and over-
crowding would ruin the best subject.

Let us take, for our first attempt, a rural
landscape, as shown in outline 1n Fig. 1
disregarding the horizontal and vertical
Imes, which appear in the diagram, and on
which I will touch presently. Assuming
that the would-he scenic artist bas a little
knowledge of perspective, he has to carry it

out in colouring—that is, by keeping the dis- |
g'mtiua.lly strengt! =n- |

tance low in tone, and

ing the tone of all the colouring as he ad- |
und of his subject. All |

vances to the for

distant and middle tints must be worked

uF with greys, such as the sky colours, .
blu

es, and greys that have been used in the
skr, judiciously working them with the
colours that are being used in your distance.
I do not mean that the colours are to be
mixed one with the other before putting
them on, becaunse that would make them
like s0 much mud, but by lightly touching
and laying on the colours one against the
other, without mixing them. By proceed-
ing thus the artist does not lose his tint,
but the greys, such as the sky colour, when
used in juxtaposition with the other colours,
will give the scene that aérial perspeetive
without which it would be hard and un-
natural. - It must be remembered that the
further the distance is the more {ery it must
become. The use of a little lake with the
greys in the far distance will help the
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perspective wonderfully, which in some
cases, when seeri from the front, should
appear miles away over the country.

nr subject, as outlined in Fig. 1, has in
it all that 1s required to make it attractive
and picturesque, containing, as it does, dis-
tant mountains, foliage, water, rocks, the
winding road, etc. I have chosen it as a
«ood lesson for painting in perspective, which
1 shall explain further on. I think that
now we may commence our work, taking
it in a systematical manner, and dividing
it into four parts or stages, of which the first
will be the drawing in with charcoal, and
covering all the charcoal lines with vandyke
brown ; the second, painting the sky, clouds,
ete. ; the third, laying in all the local and
flat colours; and the fourth and last, the
finishing of the whole.

Tracing Subject on Cloth.—Should the
artist have a drawing or engraving from
which he is taking his subject, it will be as
well to divide it into squares by horizontal
and perpendicular lines. Supposing the
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scene is about 15 feet long and lllﬂrfjﬁf“]iﬂ%ﬁé
divide the drawing by dots a h other
margin at equal distances from Eatc 1 ot
and draw fine lines across from dot to dot,
aslli[néfl;iigl.sz ' how divide the cloth on which
i int into squdres in the
he is going to pal ber of dots or
same way. The same DUMOBK O .5
points he has on his drawing he must have
on the cloth, dividing the spacesifm “E'Iiﬂ; ;’S
011 thE- dl‘ﬂ.“’ll_flg* HE m;}}r nﬂw’d h'E.tl 'tﬁ
take one of his cords or lines, and rub 1t W1 ¢
charcoal, and obtaining the asmsta}flﬂﬁlﬂi 0
another person to hold one end of the n%
while he himself holds the other Eni'ﬂtgetc
the line tightly from dot to dot. This done,
lift the line from the cloth, and let it go
emartly back, and by repeating this 15511'
every opposite pair of dots, faint lines
be made on the cloth curres_ponglmg to those
on the drawing, as shown in Fig. 1. If the
artist has a rod or straight-edge of sufficient
len~th at hand, he may dispense with the
cord for making the horizontal and vertical
lines. -
It will now be seen how easy 1t 1s to en-
larce a small drawing to any size by this
method. Whatever part of the small picture
the lines fall on, it will be the same In the
larzer scene, and the different parts of the
subject in each square will be the same as
in the corresponding square in the original
drawing, only on a larger scale. The out-
lining of the whole scene should now be
commenced with all the large details, leav-
ing the smaller ones for the finishing. All
this is done with charcoal. When the out-
lining in charcoal has been done to the
artist’s satisfaction, let him take a small pot,
such as a gallipot, if he has not got any
earthen paint-pots, and put into 1t some
vandyke brown mixed with double size—
that 1s to say, size which has only a very
little water in it. Well mix this, and with
a lining-brush or a small fitch go over all
the outlines of the picture with the van-
dyke brown, with the exception of the lines
forrning the squares, which have been used
t5 assist in the drawing in of the scene.
When the vandyke brown is alldry—and care
shouid betaken that it is so—the artist must
take his flogger, and whip off all the charcoal
ke can. This will leave a clean surface to
work on, and the outlines of the subject
will remain visible through the future paint-
ingz till the finish. After some practice, the
ecenic artist will be able to dot outja scene
T’f this class without the aid of the square
ines.
Painting the Sky—~He now commences
L‘“ﬂ“ﬂﬁ in the sky; and I ay point out
ere that the mixing of this first colour is
the most difficult of all—that is to say, the
mixing of any and all other colours. Lﬂ._'ve
known several scene painters who have been
very good painters in regard to everythin
but the sky, in which tiaey failed throug
using ultramarine “blue,” " I suppose they
had not been under the tuition of an ex-
perienced scene painter. Ultramarine turns
grey 1n any artificial light, and if used
strong will look pmitivﬁy black, If the
artist has not a nice blue, he cannot make a
good scene. To get a good blue for the sky,
we must make & com lpound of three colours
—celestial or azure blue, emerald green, and
whiting, in nearly equal parts, usin one's
own judgment as to depth of colour, Should
there be some priming left, it will doswith-
out soaking more whiting, Supposing the
art1st has three pounds in weight of white
he would require about two pounds of
emerald green, which colour must be rubbed
up 1nto a thick paste with water, and then

put in with the white. Then take about a
pound and a half of azure blue, 1f you use
this colour ; but if you use celestial blue a

ound will be about enough. Mix this also
into a paste in water before putting 1t into
the whiting, and well beat all up together
before adding the size. This beating up
prevents the colours from working streaky.
After this colour has been mixed, the artist
must try it by taking a piece of white paper,
and putting with a brush a dash of the
colour on the paper. Dryit,and if it should
be too blue when dry, add a little white ;
but be careful in doing this, as the whiting
is powerful in subduing the tone of colours,
so put in a little at a time, and try the
colour again. If when the colour is tried
it should be %00 light, add a little blue ; but
if you have to add much blue some emerald
green must be put with it. Emerald green
will look blue by gas-light, as I have said
in my general remarks on colours under
artiﬁcia?light. Again, the colour must be
tried on paper and dried, for the artist must
satisfy himself that he has a nice tint to
suit the subject before starting his work.
Assuming he has arrived at that conclusion,
he may now start at the top part of the sky
with tie blue, always bearing in mind that
the top part of the sky is deeper in tint than
nearer the horizon. Supposing that-.the
artist is painting a light evening sky, let him
commence at the top right-hand corner.
After well filling his stock-brush with blue,
let him lay it on, crossing and recrossing the
work, so as not to miss any part. Lay off
lightly from leit to right, and work quickly,
so that the work may be kept wet. e
must not touch any part of the blue he has
finished off, but keep working on the left
edge, covering the sky about a third down
with the blue. The division of the sky
portion of the scene into thirds is shown
roughly by the letters A, B, ¢, placed at the
sides of %‘ig. 1. Now let him put some
damp lake and yellow ochre . on his palette
board : this is when and where the artist
begins to use the medium, which should be
about half size and half water.
be ready to hand in a small pail or large

ot placed on the corner of the palette

oard with a spare brushin it, so that when
any of the medium is required on the
colours the brush may be lifted out, and the
medium allowed to drain on the particular
colour or colours that are to be used. If the
brush that the artist is »ainting with be
dipped into the medium, it is obvious that
it would be soon unfit for use, but by keep-
ing a clean brush in it the artist avoids
making it dirty. These deviations are
necessary in order to save the beginner a
deal of trouble, and also to impart what has
been learnt by experience.

The artist 1s now supposed to have some
damp lake and yellow ochre on the board,
and he must put on these sufficient medium
to thin out the colours. Take a clean
stock-brush, dip it in white, then dip
one side of the brush in damp lake, the
other in yellow ochre. Lay this on the
cloth from the blue downwards, over the
middle third part of the sky, well covering
the canvas by crossing and recrossing it
with the brush as lightly as possible, mixing
the colours as he can, inymg off from left
to right, he will find perhaps some streaks
of rose colour and others of light and deeper
yellow, but this, when dry, will be only
natural. :

The next colours will be either lemon or
orange chrome, according to.the depth of
tint that it is wished to have at the horizon;

| if light, use lemon ; if deep, use orange. |
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It should

C b the horizoh King rCTHUNNE
ommence at the horizon line, workj,

wards, right across the scene, g up-
half way up towards the ntheﬁ,léﬁ“ E'uﬂ‘l:lt.
the brush into lake and a little Wh?;v’ dip,
working up until the other tint ig metﬂ’ still
sky 1s now all covered, but there gy, .
distinct lines where the artist left JE o
he has now to soften this all iu—that"an“
say, to blend the colours together. fori. 2
soft, flat, harmonious whole, the blye hlngﬂ
ing into the lakes and yellows of the hup‘md'
This the artist will be able to mangee ;fogn.
a little practice and perseverance. i sl
To eftect the blending, first wash all colour
out .of the Btﬂck-brusi. When clea E}“
the brush into clean water, but do nEi; b
too much water into it. Let the hmgﬁﬁ
drain after lifting it out of the water ?:.
squeeze 1t a little with the hand, becaua‘aii
too wet it will make the colours rup and
spuTi}I] t]:ltjtea1 eﬁ$ct. 4 :
e blending should be commen
the blue and lag.l{e colours meet. Iﬂ:?a;fﬁz:z
mention that in using the lake and yelloy
ochre, the lake should preponderate next
the biue, the yellow ochre coming next, both
tints of course being used witﬁ white as
stated above. By using the brush up]a_nd.
down, crossing and recrossing lightly, taking
care not to disturb the colouring too much,
the colours will be gradually softened one
into the other. If well done, it will have a
soft and beautiful effect when dry. The
artist must be very quick with his work,
After he has done the top blending he must
treat the yellows from the horizon upwards
the same way. To do this will be found
somewhat difficult at first, but it will soon
be mastered. _
The artist should not attempt to paint in
the sky unless he has time to finishit right
off, so that the whole may dry together.
When working on the other part of the
scene, he may leave it as often as he likes;
but not so with the sky. I have now -
e}?nu%{h about the broad flat colouring of
the sky. . '
Clouds.—The rubbing in and painting of
clouds, so varied and beautiful in shape,
ever shiftiug and never alike, assuming
every form 1maginable, will try the artists
skill. There are technical terms for difierent
forms of clouds, such as cumulus—when
clouds are heaped up in grand and striking
masses—and many others ; but these I need
not enter on here, nor need the amateur
scene painter trouble about them. Few
colours are required besides what have been
used on the flat surface, but as man
gradations of those colours as possible will
be needed. It is a good lplan to dip ones
brush into two or three colours—say, yellow
ochre, lake, and white—and then to work 16
about in a broad manner. Should the artist
wish his clouds to be massive and agﬁulﬂﬂ
round forms, let him work his brush 1n ¥ f
form he wishes the clouds to appear bu
the colours must not be mixed t00, nmﬂh ,
or they will be muddy. Supposing :
wishes the clouds to be warm 1n tint, o
would use more lake; if of a yellow ‘]"f:n{
more yellow. If he wishes 10 have tFﬂ .
very light he would use more thtE-d e
the high lights and edges of the clou Slnur
must add more white to whatever iﬂ .
he is using. If he dips his brush ml; ﬂtnp
white last, and then commences af Eoefﬂl" o
part of the clouds, working them 210 o
as he works downwards, he will fin aronle
the work is dry that it will not be far v A
Should the scenic artist not succe lﬂd et
most difficult part the first tlnlt?:—-aﬂaﬁﬂ_
would be clever indeed if he dld"ﬂli his

verance will eventually overcome
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troubles. Sometimes sky and clouds may
be rubbed in together, leaving a flat piece
of blue here and there where it is wished to
represent the flat sky. In this case the
artist may work with two or more brushes,
one being kept for the blue, the other for
the white, yellow, lake, etc. He must work
quickly, and lay on almost anyhow, and it
will all dry up together, and present a result
that is at once soft and harmonious. It will
be soon seen why I recommend the painting
in of the sky before leaving it to dry in one
part before qu g0 on Witi the other, for if
the artist did otherwise he could not get the
softness required by resorting to after-paint-
ings—that 1sto say, by leaving the work, and
finishing it at another time. When painting
a glorious sunset, positive colours may some-
times be used with care ; for instance, when
the sun is low, streaks of vermilion, damp
lake, the yellows, lemon, orange, etc., when
swept across the sky with tﬁa brush, or
stippled in, will have a charming effect. It
must always be borne in mind that a good
sky assists greatly in making a good picture.

>

CLOCK CLEANING AND REPAIRING.

BY A PRACTICAL HAND.
e

Cuckoo CrLocK — MysTERIOUS CLOCK — SEE-SAW
Crock—CLoCE WITH NO VIsIiBLE WOREKS—

ELECTRIC ALARUM.

I AM now going to attempt to describe the
mechanical arrangements of a few clocks
that may doubtless have been at one time
or another a source of wonderment to some
of the readers of Work. Although a “Prac-
tical Hand ” at clockwork, I am not a prac-
tised writer, and if, in consequence, what I
write does not seem perfectly clear, all I can
do is to offer to explain myself in “ Shop.”

Cuckoo Clock.—As the hours and half-
hours are struck on a gong of sweet tone, at
each stroke the bird calls cuckoo. On giving
warning, the bird slightly opens its door as
if peeping ; then, as the hour is complete,
the lever drops, and the cuckoo throws the
door open wide, opens its mouth, lifts up its
wing and tail, and calls distinctly each time
the gong is struck. When the number is
complete the bird pops in and closes the
door after it. Of course, some will say
we know all about that well ; but I have
met hundreds that never saw a .cuckoo
clock. Now, howisitdone? Verysimply ;
when the lever falls from the hour pin, the
striking part is set in motion, and an upright
wire lever, with a very light brass wire coil
spring around it to turn the bird in when calls
are ended. - This wire is turned one-fourth
around by a small arm, which is held out by
the stop lever when it is raised. In Fig. 1, A1s
an upright lever on which cuckoo, 1, is fixed ;
B, light wire spring ; ¢, small arm lifted by
D and E, stop lever and arm; F is wheel
acted upon by stop, which is connected to
count wheel ; G, hel‘nws lifted on one side to
produce “Cuc” ; K, the arm at the wheel
which also lifts hammer to strike the gong ;
J, connecting rod. At the other side a
rather larger pair of bellows is affixed, and
lifted same way by a longer arm, L, a little
later than the arm K, so that it calls out
“Coo,” or “ Koo.” Those bellows simply
blow down a small wood organ pipe, and
the pipes are fixed in the side of tEa case of
the clock, with a hole for the sound to come
out. At the same time, the wire & lifts the
bird’s tail, and by an arrangement the bird
opens its mouth, lifts its wings, and seems
to call “ Cuckoo”; M is the door it opensand
closes with wire N, In taking the cuckoo to
pleces, unscrew the four screws attached to

the works and the case inside front ; then,
while face downwards, unfasten the wire
from the door, and the hands having pre-
viously been taken off, the whole comes out
at once. 1 am speaking of a cuckoo clock
going with springs, not weights ; if it has
weights, undo the chain, hooks, etc. Now
notice the sketch, and trace it all through ;
try 1t by striking it round, and you will see
how the levers work, and the door is closed
and opened, and the bellows arrangement.
All else is like an ordinary round dial eight-
day foreign clock. Clean all and examine as
already described (see pages 580 and 665),and
with a narrow strip of thin card or stout writ-
ing paper, clean away any dust or dirt in
the lip or mouth of the two organ pipes, so as
to have a full note ; now put the going part
together and try it, then add the striking
ditto, and now replace the levers for cuckoo
as per sketch (Iig. 1), and screw the plates
together—foreigners beat us, in that we pin,
but they screw, a better and safer plan—and
hang it up on the wall without case to see
that all moves right—bellows, levers, etc.
After a few hours screw into case, test the
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Fig. ll—ﬂauha.nism of Bird in Cuckoo Clock.

cuckoo part, and replace the back with
gong attached ; turn over and fix the hands,
and all 1s complete. It is not everyone
who has served his time at the trade who
can manage a cuckoo clock right. An
repairs treat as in other clocks, except su{:ﬂ
as the bellows. Leather may have holes in
eaten by insect, etc.; if so, strip it off and lay
it on an old white kid glove, cut to shape,
and glue to original leather with thin glue.
Any wires_breken in cuckoo’s body, wings,
etc, you can easily imitate and tit. Use
very fine wire.

Mysterious Clock.—This clock, with a lady
holding the pendulum and swinging with-
out any visible aid, used to greatly puzzle
people. I think nearly everyone knows
now how it is done. The figure stands on a
plate very nearly balanced, and the slight
impulse of each beat to the under side of the
plate keeps the pendulum in motion. ‘This
you can easily see by fixing your cye on
some article in the window DLehind the
figure'’s head, and you will then perceive the
oscillation. Clean and repair as foreight-day
marble clock as described in page 666. There
is the trumpeter clock, which works the same
as the cuckoo, with pipe, ete. Also the sentry
clock, where a small wooden soldier moves
backwards and forwards. The figure is
simply fixed on a lever, and the turning
round is done by a notch which turns it. A
man eating a dish of potatoes is manipulated
by the figure having a striped waistcoat ; one
ntrma 18 cut out, and inside the figure is a
small wooden pulley, turned round by an
endless thin leather band from a similar
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pulley fixed on a wheel in the movement.
On the pulley inside his body is a wire,
sufliciently long to revolve and just pass the
fork held in the hand of the man. And
votice this—the potato, on wire, /ifts the
fork and arm, which are fixed by a pin
on the shoulder. The mouth opens

Jjust as the potato is leaving the fork

4 ‘\D

. 2. — Mechanism of Clock
without Visible Works,

Fig
éﬂ

and the arm, which drop to the dish
again, waiting to be similarly lifted. The
mouth closing upon the potato is done
by a small piece of lead, which 1s fixed to
the back of the chin to draw it up and
close 1t. ;

See-Saw Clock.—This kind of clock, which
never keeps time, is simply a small imitation
branch of a tree. T'wo figures, one at each end,
as John Dull and Unecle Sam, etc., are worked
by the crutch of the pendulum placed up-
side down, and a small bullet, fixed on a
wire in the centre of the branch out of sight
is moved to either side found out of.
balance ; but the figures acting as pendu-
lum through catching the air, ete., keep bad
time. Next is the clock with the ball and
string, which, in trying to revolve, has to
pin a few turns around a wire at each side.

‘his is useless, being a worse timekeeper
than theabove. Those with a sweet-looking
child swinging backwards and forwards in-

stead of a pendulum ball, and a small boy-

standing at one side, whose arm lifts to a
small cord as if he kept her in motion, are
very neat American made clocks.

Clock with no Visible Works.—The mys-
terious clock or timepiece, with no visible
works, and a glass dial showing only the
hands, is very clever. I once made one for a

Fig. 3.—Electric Alarum Clock.

shop window as follows:—Take a square of
stout glass, 161n. by 14 in., and drill a hole in
the centre using plenty of turpentine,and ina
quarter of an hour you will be through. Now
take a stout darning-needle, best quality, and
fix it in the hole at the back with transparent
cement, leaving about an inch and a half of
the needle with the eye to the front.

Paste -

i
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on the glass Roman numerals or fizures, cut
out of gilt or white paper. You can mark
the places on whiting under side ; put
smali dots for the minutes. Now make
two thin metal hands as in Fig 2, in which
A i3 the minute hand; B, hour hand ; c,
noedle stud on which they turn ; p b, curd_ to
suspend  dial plate. ow, after makin
them the right length for your circle of dial,
solder a rim on behind each hand at E, E,
to hold the movement of a Geneva watch,
which you can procure where they melt up
cases 1n_large towns at 1s, 1s. 6d., and 2s.
c.ch.  Pick those that will keep going
whichever way you turn. Now fit one into
cach end at E, with hole to wind up, very
small, not to be noticed ; engrave about it to
hide it. Now on to the barrel which held
the hour hand, which you have fixed to B,
place a small lead weight, shaped as at c,
on to a watch hand, and fix it as if a hand,
long enough to ‘just turn easily within the
vim of . Do the same with the other, but
place it upon the minute hand, for it has to
<o round the dial in one hour. Now, at ¥
on the under side, solder a piece of lead just
heavy enough to make either hand balance
frue at three o'cléck or nine o’clock ; then,
when perfectly” even, wind up, and the
minute hand will commence to move. As
the small weight is trying to rise, it adds its
trile of weight to the extended end, and
consequently causes the other end to move
on. And now the only thing is to regulate
the movement as when it was a watch, and
it will keep good time—mine does. Now
do the same to the hour hand. Of course its
weight moves slowly, so does the whole hand ;
regulate it to do in twelve hours in anison ;
1t must be set to time with the other. To
commence, simply turn centre square, as
when a watch ; that turns the small weight,
and so balances it at the right time you
desire. You then only need wind every
day, and surely that small trouble is nothin
for the pleasure of astonishing your friends.
The movements have very little more to do
than when carrying the hands, for at the least
rise of the lead weight the large hand moves
und eases it again. Mine will actually turn
the weights round if I fix the whole hand.
Make one : it will only cost you, say, 4s.

Lilectrie Alarum.—Next T made an elec-
tric alarum, but I am no hand at batte
filling, etc. This I got done by a telegrap
manipulator for one shilling—filling, putting
to work, etc.—and it acts twelve months
without attention, being a Leclanché, one
large cell. To an ordinary Gothic bedroom
timeplece I fixed a short stud near the
numeral VI (see Fig. 3), to project out
only so much that the hour hand Just touches
1t and no more, then passes on. This you
can easlly manage, as the dial is onl zine,
and can be put any distance and fixe ; but
you must have a glass bead to pass through,
S0 as not to touch the zine. The E wire
must fix to the stud inside the clock, and
the other wire must rest on the axle of the
hour hand, so that at six o’clock, or at what
hour you place the stud, when the hour
arrives and_ the hand touches it the bell
rings and does not cease until you rise
and stop it, so 9s not to waste power. A is
the clock, say'5s, 6s., or 7s. 6d. ; B, the
Leclunché battery, anywhere out of Ei’ght'
¢ 18 the bell; p a.mf E, the positive and
negative wires. - The alarum is easy, and
1ts total cost, even with assistance, will not
be more than, say, 5s.

With another paper I shall bring my re-
marks on the subject of clock cleaning and

clock repairing to an end. They have been
addressed to amateurs chiefly,
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SPINDLE OR SHAFT FoR GRAMME ARMATURE—
COMMUTATOR—WINDING GRAMME ARMATURE
—DBRUSH HOLDERS AND BRUSHES—\WINDING
THE FIELD MAGNETS.

The Spindle or Shaft for the Gramme
Armature.—DBefore we set about preparing
the spindle for the armature, it will be
advisable to fit the bearings in their places
in the standards. These will be fitted in
the lower part of the crossesin the stan-
dards ; the cross-slit receives an iron plate,
fixed 1n with wedges, to hold the bearings
down, and the upper part of the eross
forms a space for the lubricator. The stem
of this lubricator is screwed to fit a hole in
the wedge-plate, and the oil is conducted
through a hole in the upper balf of the
bearings. When these are turned true, and
fixed, we will turn our attention to the
Bpindle.

The shaft, or spindle, for the armature
should be made of mild steel, of a size and
length suitable to the machine in hand. Tt
may be forged or turned to the shape shown
at %‘ig. 46, which shows the form generally
suitable to this machine. i

Referring to the
figure, the long spindle end from A to B will
go into the left-hand bearing of the machine,
shown at IFig. 39 (page 677), and form a
spindle for the driving pulley. The two
shoulders B and c are %nr the bearing and
the boss of the armature spider respectively :
atd and e two holes must be drilled through
the shaft and fitted with clutch-pins, to
coincide with the two key-ways left in the
spiders, and thus prevent the armature from
turning round on the spindle. The slz»ace
between e and the screwed part at s will be
occupied by the commutator, and the re-
mainder of the spindle will be taken up by
the right-hand bearing. Quite two inches
of the spindle at s should have a thread
chased upon it, and a hexagonal nut fitted
on the thread to bring the commutator and
the spiders of the armature in close contact

with each other. The spindle being pre-,

pared, we may next mount the armature on
1t, and, having put the spindle into its place,
turn it round to see that every part runs
true, as now will be the time to make any
alteration required. This done, go all over
the armature, armed with a half-inch square
file,)and trim off any roughness which may
appear on the cogs and in their sgaces, S0 as
to bring the whole into one smooth and solid-
looking mass. If the cogs do not properly
clear the pole pieces, the projecting parts
may be trlmmes off in a lathe. The spaces
between the cogs should now be coated with
varnish and set aside to dry, preparatory to
being wound with wire.

The Commutator.—The commutator or
collecting cylinder of the Gramme machine,
differs from that of the Siemens machine in
that it is furnished with several segments,
corresponding in number with the coils on
the armature. Fig. 47 Eives a general idea
of its appearance when finished, whilst Figs.
48 and 49 show how it is constructed. The
first thing to get isa piece of well-seasoned
boxwood, large enough to turn out a solid
hub of not less than 2 in. in depth and 3 in.
in diameter. This hub must then be bored
with a hole in the centre to exactly fit the
armature spindle. On this cylinder of box-
wood is mounted the bars of the commu-
tator, as shown in Fig. 47. It would be
possible to cut out these bars one by one
from a sheet of hard brass, and fit each to
the outside of the cylinder; but the com-
mutators of small dynamos may be built up
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by a more convenient and accurate methogd
Procure a piece of gun-metal tube, with sigos
quite $1n. 1n thickness, and a gig
large enough to go over the boxwood hub
when a slight cut has been tak ’
inside to render it smooth. Cut off a piece
long enough to cover the hub, and fit this
gun-metal ring tightly on to it. Now divide
the ring into as many equal size sections as
there are cogs on the armature. If there are
tencogs we must have ten sections, if fourteen
cogs we must have fourteen sections, but eacl;
section must be equal, so as to form a serjes
of equal-sized bars all round the hub. The
division lines should be deeply scribed witl;
a sharp steel scriber, then nicked with a
hack-saw, as shown at Fig. 48. Next drill
a small hole through each end of each
section and into the hub beneath ; counter-
sink the mouth of each hole, and drive a
short brass screw into each, as shown in
Fig. 48. This done all round, next cut each
section free from its neighbour, and allow
the saw to enter the boxwood hub below.
to the depth of nearly $ in., to form a hold
for the insulating substance to be placed
between each section. The insulating sub-
stance may be vulcanised fibre, or asbestos
millboard. Procure some sheet fibre, or
millboard, a trifle thicker than the saw-cut
divisions, and cut from it slips large enough

‘to exactly fill the cuts, as shown by the

thick black lines at Fig. 49, Slightly ease
the screws of each section, wedge the pre-
pared insulating strips firm l'y into each saw-
cut, then tighten the screws again, and so
pinch each strip tightly between the edges
of the sections on each side. When this 1s
done, mount the hub in a lathe, and true uE

all rough projecting parts with a sharp too

or with a rough file at first, and then with a
smoother file. :

As each segment of the commutator will
have to be connected to the ends of two
coils of wire, we must now furnish each with
a means of making the connection. This 1s
best done in the following manner :—Select
one end of the commutator to go next the
armature (it matters little which end), then
drill a ¢ in. hole in the extreme end of
section, and tap each hole to receweascrﬂ& §
Next take a length of No. 12 B.w.G. har
copper wire, and cut up 1nto twn-lﬁl
lengths. Flatten one end of each lengt i
shown at Fig. 51, and screw the other en
to go into the tapped holes made to receive
them. Tin the screwed ends of each con-
nector with a soldering-bit, and screw them
as they are done into their places, g’l‘?aikﬂg
each a touch with the soldering-bit to m IL:
the solder run, and fix the connector firmly
in its place. 3

A d?sc of vulcanised fibre, slightly IB-TEEI'
in diameter than that of the cpmﬂll;*f ?;!
should now be turned out of a pieceol &Lﬁ £
sheet fibre, and this must be placed betw 2
the end of the commutator and the Mmﬂiate o
the armature spider, to ensure the COMPIELE, =2

insulation of the one from the other whﬂl:;

they are tightened up together on R

e
spindle. _ Pre- 48
Winding the Gramme A?‘Tf:“:‘:matum

suming now that we have “
ready gfm- winding, we will set a]?gﬂiﬂt.he
job of winding on the wire for 1 .
efore we do tiis, however, we me]&mfur ‘o
late how much wire will be BBB%_ 3 this .
whole number of coils, and aiflsﬂ 250
quantity equally among them 1 20 e,
ensure each coil having the same I'E-'l 6.1
In a table given with this paper (Pﬂ%h ok B
give the proportions required 10r ¢4 hall

. , ble, we
armature. Looking down this table, pE
see that only three sizes are used : D&l _'.
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16, 20, and 22. If we remember that No. 16
cotton-covered copper wire runs to 24 yards

'~ in the Ib., No. 20 runs 80 yards in the Ib,,

- and No. 22 runs 120
. easil

B
1
4

rds in the lb., we can
calculate the length of wire for each
coil by multiplying the number of yards per
Ib. by the number of lbs. to be used, and

. dividing this by the number of coils to be

placed on the armature. For instance, sup-

- posing we have to use 4 lbs. of No. 20 on an

!
1

armature having 10 divisions :—4 lbs. X 80
yards = 320 yards ; and this, divided by 10
(the number of divisions), will give 32 yards

-~ to each division. Measure off the length for

A B

9in. X 1in. X *in,, with gaps # in. deep
by ¢ in. in width. All edges must be
rounded and made quite smooth, to prevent
chafing of the wire covering whilst the coil
is being wound. This shuttle must now be
neatly wound with one of the coils of wire,
and then we are ready for winding the
armature. '

This is a two-handed job, and it 1is
necessary to secure the services of a mate
to help us whilst doing it. The armature
ring may be held on a %uw trestle between
the winder and his mate. Examine the
edges of the spaces between the cogs and

each coil closely side by side, until the space
between the two cogs has been covered.
Then wind back from right to left until the
first layer of coils has been closely and
regulurr covered with another layer. If
using a large wire, such as No. 20 or No. 16,
the winder will perecive a tendency on the
part of each coil to bulge in the centre of
the space. This bulging must be kept down
from the first by gently tapping the bulging
part (whilst tigﬁtuning the coil) witha small
wooden mallet, or by placing a piece of wood
on the wire, and striking it with a hammer,
The wire must be kept down level and

’
' Fig. 46.—S8pindle of Gramme Armature. Fig. 47.—Commutator complete. Fig. 48.—Diagram showing how to divide Commutator Ring. Fig. 49. —How
to insulate Commutator Bore. Fig.50.—How to connect Armature Coils to Commutator. Fig. 51.—Copper Connector for Ends of Coils, Fig.51 A.—
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Ends of Coils twisted together. Fig. 62.—Winding Shuttle. ( :
Fig. 556.—Section of Clamp or Brush Holder. Fig. 56.—Diagram showing how to wind Fields of Gramme Dynamo.

to connect Fields in Series and in Shunt,

eacli coil on a yard measure, marked on the
work-bench, and roll the wire up into small
hanks, containing one coil in each hank.
Place  each hank in an old meat-tin, or
similar vessel, containing melted paraffin,
kept ot the while, and fat it soak therein
for several minutes, then hang up to drain
dry. Next make a wooden shuttle to the
shape shown at Fig. 52 out of some tough
hard wood. - This shuttle may be from 9 1n.
in length, and of a width suitable to the
size of the spaces through which it has to
pass ; the gaps in the ends must also be cut
to a size Iu.r;iﬂ enough to take the whole coil
of wire, and this will vary with the size of
the armature to be wound. The shuttle for
the smallest on the annexed list should be

inside the ring, to detect any rough f}lacea |
any |

likely’' to abrade the wire covering.
of these appear, do not file them down, for
in so doing the dried coat of shellac varnish
would be 1njured, but cover them with short
pieces of broad tape, well soaked in hot
parafin. Begin winding on the left-hand
side of one of the spaces, next an arm of the
spider. Wrap a few turns of the outside
end of the wire around the arm of the spider,
just to hold it inits place, pass the shuttle
to the assistant over the armature, and get
him to it back under the ring ; lay the

Fig. 63.—Rocker for Erush Holder.

coil up close to the left-hand cog, and draw

it moderately tight, then pass the shuttle
over again to the assistant, who will return

it under as before. Thus proceed, laying

Fig. 54.-—Brush Holder and Parts complete.
Fig. 67.--Diagram showing how

compact in the outside space, but the mside
may be disregarded. Whilst winding the
coil, test it frequently for insulation by the
method given 1 my last paper, and make
good each faulty spot before going on
further, for leakage here will destroy the
cfficiency of the machine. When the first
coil has been .wound, fasten down the last
piece of wire (which should end on the
opposite side of the winding space, and be
long enough to reach the commut&tor), and
coat the outside of the cuil with some quick-

drying varnish. Remove the guiding picces,

of wood, which have been shown in :Flg. 45,
page 677, and paint the inside coils with
varnish in a similar manner. This will help

to set the wire in its proper position, and
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also secure more perfect insulation of one
coil from the other. (Go on thus with each
coil until all the spaces have been filled. It
will then be wel?ato examine each coil, and
see that no part of it bulges above the level
of the cogs; if this happens, the bulging
part must be beaten down level with a
wooden mallet. The whole wire should now
receive one or two coats of varnish, the
commencing end of each coil being also
painted with a distinctive colour to facilitate
1ts recognition when connecting the ends to
the commutator bars.

When the varnish is dry and hard, the
armature may be mounted on the spindle.
The commutator must next be forced on
tight in its place, and the two fixed closely
tozcther by serewing up tightly the nuts on
the chased end of the spindle. It is well
here to have two nuts, one to lock the other,
and prevent those parts from shaking loose.
The coils may now be connected to the
commutator bars by soldering the com-
mencing end of one coil and the finish end
of its neighbour to its connector, as shown
at Fie. 50. It will be found convenient to
bare the ends of the wires, and clean them,
then twist the end of one coil round the
commencement of another, so as to form a
clip on each side of the connector, as shown
at [ig. 51 A, and tin this with the soldering-
bit before soldering to the connector.

\When a small armature is tightly wound
with fine wire, and this is coated with some
two or three coats of varnish, the coils should
hold well together. But there is always a
danger of disruption, owing to the immense
strain from centrifugal force, when coils are
whirled round at the rate of from 2,000 to
3,000 revolutions per minute. This has a
tendency to throw a wire out here and
there, with most disastrous consequences,
when the coils are arranced to revolve close
to cast iron. It will be well, therefore, to
bind the middle of the armature coils with
several coils of tarred tape, so as to form a
hoop, and to wind tightly over this several
strands of No. 24 phosphor-bronze wire, side
by side, to form a hoop about # in. in width.
The ends of the wire must be twisted
together and soldered, using resin only as
a flux; and it will also be advisable to
solder the whole wires together here and
there, where they pass over the cogs of the
armature,

Brush Holders and Brushes.—The brush
holders for this class of machine are not
fixed to the bearings or to the pillars, as in
the small Siemens machine, but they are
made in the form of a “rocker,” pivoted
on a bridge attached to one of the standards,
as shown at Fig. 41 (page 677), and therefore
free to be moved round the commutator as
desired. The *“rocker” is a malleable iron
casting, shaped as shown at Fig. 53. The

large hole in the centre is turned to fit loosely
on the hub of the bridge shown at Fig. 41.
A lole is drilled and tapped in the crown of
the arch ¢ to receive a set-screw used in
fixing the rocker in any required position.
Two 11in. holes are then drilled through the
ends, and these holes are then plugged with
ﬁhnmte, as E:hﬁWﬂ at Flg 93, B, B. In each
of these a  in. hole is drilled, to receive the
screwed ends of the spindles (Fig. 54, s, s)
on which the brush clamps ¢, ¢, are hune.
The spindlgs may be made out of # in. brass
m_r], cutb l_ﬂ g enough to bring the outer ends
within % in. of the inner edge of commutator.
The inner ends—to go in the ebonite plugs
on the rocker—must be turned down a,ﬁjd
screwed to take two hexagonal nuts, one
cach side of the rocker, as shown at’A, A
I'ig. 54. These must be insulated from the

rocker by two washers of ebonite or of
vulcanised fibre. On the opposite ends of
the spindles must be fitted two other hexa-
gonal nuts, to keep the brush clamps from
coming off. These clamps are made of gun-
metal, shaped as shown in Fig. 55. The
upper part of this clamp is made to receive
the strips of hard brass, copper gauze,
yhosphor bronze, or whatever material may
LB chosen for the brushes. In this part the
strips are held by a brass plate placed on
top of them, and secured by the thumb-
screw d. Holes are bored for the spindle
to pass through the lower part, as shown at
e,e. The clamp is thus free to move around
the spindle, and this freedom of movement,
together with that of the rocker, allows the
brushes to be adjusted to any required
angle. A small brass staple soldered to the
inside of each clamp receives the end of a
spiral spring threaded on the spindle, and
this ensures due pressure of the brushes on
the commutator, whilst it also keeps the
clamp in its proper position at the end of
the spindle. pIn adjusting the brushes, it is
found advisable to move the rocker by
means of an insulated handle, made of
ebonite or vulcanite. This is shown in Fig.
54. It may be fixed to the rocker by means
of a 4 in. bolt screwed into the end of the
rocker. A similar handle may be fixed at
the other end if so desired.

Winding the Field Magnets.—As the wire
for the field magnets of a Gramme machine
will be wound in four separate coils, it will
be advisable to divide the total quantity of
wire to be used in these coils into four
equal parts, and to treat each part as recom-
mended in the treatment of the wire for the
armature. After each coil of wire has been
soaked in paraffin-wax, it should be wound
on a stout wooden bobbin, as it will be
easier run off from a bobbin on to the
magnet core than from a hank. The method
of winding, so as to secure a north pole
piece above the armature and a south pole
plece below the armature, 1s shown at Iig.
56. Mount the core to be wound in a lathe.
and put on the back gear slow speed. Sup-
pose we wish to wind the first cores to give
a north polarity to the pole piece. Com-
mence by twisting one end of the wire A
round the neighbouring core, cross it over the
pole piece, take one turn round its own core,
and tie this turn with a short piece of
twine. Then proceed to wind on the wire
evenly and regularly, with the coils close
side by side, from the pole piece on the
right to the end of the core at the left, to
and fro, until all the wire has been wound
on; then tie the last coils together tightly
with a piece of narrow tape, to prevent them
from springing back loose when the end E
1s free. Next unfasten A from the right-
hand core, and commence winding on the
next coil, beginning at 8 and wind ng from
left to right, observing the same precautions
as 1n the first coil, finishing off the opposite
end at m. Next, wind the cores il:}r the
lower pole piece,.commencing each at ¢ and
D respectively, and finishing off at F and 1.
If the wachine is to be connected in series,
the two ends, E and r, will now be led to the
two terminal binding screws, and the two
ends, H and 1, to the two brushes : whilst A
and B will.be coupled together, and also ¢
and D connected to each other by screw
connectors. If the machine is to be con-
nected in shunt, the two ends, E and F, will
also be connected together to form a con-
tinuous coil from H to 1. These two only
will be connected to the brushes, and from
the brushes will go two short pieces of wire

machine. The distinction 1
clearly in Fig. 57. When
ends of the left-hand coils are
the two terminals A, A, and th
ends of the right-hand coils ar

B
i - £

the brushes B, B, the eircuit

completed by placing some kin
series with the coils betw :
But when the two ends of the
coils are coupled up toge ’?1 ,

and the brushes are connected 5

terminals, as shown by the dotted
current 1s shunted 1gh the
the cores are always magnetised read
action. This last condition & P asg
that the cores are magnetised at tl
and thus are furnished 1 an
amount of magnetism. This mitial
must be given to them by :
a current through the coils, as explai
my last chapter on this subject. -
The various parts of the nachine
be put together or fitted to each other
Tielg magnet coils should have two o1
coats of varnish to sef the coils
together, and to give the whole
a finished appearance. lIn a :;‘r uin
brushes, move the rocker until th
position is found by actual trial. The &
tion of this is—a full current at tl
minals, very little noise a 351
and little or no sparking where the b
touch the bars of the commutator.
It will be noted that I have not gi
sizes of the various parts. This 1 cou
do in dealing with the subject as I
done : namely,in a general manner, !
able to several sizes of machines. Al
are, however, made proportionate to
of the castings, and the vendor of th
also supply the various parts i
a less cost to the amateur thar
by him if he made his own pat
the parts cast to order. I give

of Gramme machines made anc
S. R. Bottone, Carshalton, St

- - h i !ﬂi.f:.- I':
this list the amateur can ch ose his o
and can also see at a glance the dim
of its various parts.

AT OVLLEE

-
&
T
R

--:.:_',_.'..': ;

=i T
=0 L1l
o g et S

¥ o
T e

TABLE OF GRAMME DYNAMO-ELECTRIC MA

No.|Cores, 4.| Cogged ernhaﬂ. 'f_; _.,J 1
Inches. Diam. Deep. A ;3I.
1|1}x2 3t in.x2in. | 61E
2| 2x3t| 4Fin.x2}in. [101bs, 22+
3| 3x6 6 in.x6in. |20 IDs. 20
4| 4xT 7 in.x10in. [901Dbs, 16 ¢
.. '. " %"E"':; C0e
Wire on g
No. Armature. Mﬂj s i3
1|1310s.22 | 2500 | 50 | &
2 lbs, 20 | 2,000 | e
3| 41bs.16 | 1,500 | 200 [ 10
4 12]bse. 16 | 1,200 B0 | 30

Machine No. 1 has a solid-cogge
ture, but all the others are builb
cogged laminated plates. JIn win
armature of No. 4, two & __
used, side by side, to reduce resistant
armature coils. All these machines are
to work incandescent lar ps only.

In writing the foregoing deseripti
various parts of the Gramme d;
have been much aided E
little book on ?%5_‘*
written and ,nﬁ'u_, Alfr
of Dover. can heartily recomrt

RS i L
book to all of my rea ders who u
make a small Gramme machine
like to make "1?"5“15;?: A

to the terminal binding screws of the
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mo—one capable of giving a current of
8 ampéres at a pressure of 45 volts—but he
has done this in a most thorough manner,
by using a style easily understood and a
number of clearly drawn illustrations. The
author has practically worked out the
machine for himself, and is open to supply
amateurs with all requisites necessary to
make a Gramme machine.

—

A PEDESTAL FOR BUST OR LAMP.
BY C. E. MAES.

--ﬁ_

pedestal shown in the accompanying
i{lustration is by no means difficult to con-
struct, and when made, will form withal a
pleasing addition to the

largest member of the column is 93 in. Any-
one who has such a lathe as, say, the Bri-
tannia Com a‘ri?"s No. 10, should experience
no great difficulty in turning even this size.
It 1s not, however, my intention to describe
the operations of turning, as it may fairly
be presumed that the possessor of a lathe
will have some idea how to use it before

| attempting such large work as that involved

in the pedestal. It is not a suitable thing
for the Ei.uner, for though plain and simple
—or, perhaps, rather because it is so—the
turning should be accurate, not necessarily
to sections and sizes given, but to whatever
others may be preferred. Those given are
from a model before me, and may be taken
as fairly typical of the style of a plain

pedestal, which, it may be said, is often

somewbat limited number
of articles which may be
placed conveniently in the
corner of a room. As a sup-

t for busts or vases, simi-
E:'T estals arewell known ;
but the idea that they may
be used as lamp-stands is
possibly a novel one to some
readers, and may require ex-
planation. Few, however,
can have failed to notice
the tall metal lamps which
have become so -fashionable
of late—that is to say, the
lamps which have a hilgh
stand, rendering them inde-
pendent of any table. These
stands are usually of metal,
and more or less costly
articles of lux Why
should the metal worker
haveit all his own way with
these things, to the exclu-
sion of the wood-worker?
A wooden pedestal is surely
as suitable as one of brass,
and, what is equally to the
purpose for home workers, it
can be more readily made.
However, the object of this
short paper is not so much
to suggest what the pedestal
may be used for as to tell
liow to make it ; and if any
apology for giving instrue-
tions on such a simple
matter is required, let me
Just say that a certain indi-
vidual wanted to make a ’
pedestal similar to that
shown. It was to be at
least 5 ft. high, and the lathe
would only take 3 ft. long.
This is a fair length between centres for an
ordinary amateurs’ lathe, and possibly others
besides the individual referred to may be
inclined to wonder if the job could be
managed. It certainly can be by the very
simple means of turning the estal in
separate pieces, and fastening them to-
gether afterwards.

When this has been said, very likely all
the description that is necessary to enable
skilled workers to make the pedestal has
been given, but others may require a few
inore hints to enable them to set about and
complete it without tentative efforts. As
will be surmised, the pedestal is turners’
work, and as we proceed, it will be found
that the whole of it can be turned up in a
lathe which will take 3 ft. between centres,
provided these are not less than 5 in. from
the bed. If the centres are a little higher, it
will be all the better, as the diameter of the
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Fig. 1.

be thought that if the long centre column
can be turned in one piece, the shorter orna-
mental ends might uLm each consist of one
piece. Those who prefer this style of con-
struction may certainly adopt it ; but before
they do so, they may as well consider the
amount of turning required merely to cut
away the waste wood. Thus, in the top
part we find that the grcatest diameter 1s
8 in., and the smallest only 4} in. ls it
worth while to turn down a piece 8 in.
thick ? If the object were to make shavings,
it would be ; but as the object is to make a
pedestal, there is no reason for wasting
either time or material on superfluous
labour. Let each piece be turned out of a
piece of board of the required thickness,
when, if the wood has been previously trued-
up with the plane, only the

77 rim will require turning. No
/NN Eimcml remark need be made

i about the preparation of the

|

e e S

\%%&\,“‘H{w‘%‘&x) wood for these parts, but the

/ main portion of the pedestal
cannot be thus lightly passed
over. At the top it is about
5 in. in diameter, and at the
bottom an inch more. Now,
to get a nice sound piece of
wood free from knots or
shakes may not be always
an easy matter—at least
not so easy as getting severa
pieces of smaller dimensions

without faults. 'T'hese can

easily be built up to make
i one solid block, which will
be more satisfactory than a
single piece—unless, indeed
the pedestal is to be polishe
in its natural colour, what-
ever that may be, when the

]

Fig. 3.

joints might be unpleasantly
conspicuous. 1 assume, how-
ever, that the pedestal will
| be made of some soft wood,
and either ebonised or
finished with an enamel
paint, which will conceal

|

the joints. Some, however,
may prefer oak, walnut, or

(.

-

Fig. 1.—Pedestal. Fig. 2.—Upper Part (one-third full size).
ditto. Fig. 4.—Column built up of Four Pieces,

/
-
more pleasing than a highly elaborated out-
line. That, ﬁnwevar; is a matter on which
opinions may differ, so nothing more nee
be said about it ; but whatever the design,
there can hardly be two opinions about the
ropriety of setting the work out full size.
en this is done, calipers and rule will
enable correct sizes to be turned in the
lathe, For those who wish to work closely
to the design shown, it may be said that
Figs. 2 and 3 are given one-third full size.
The former represents the members above
the long centre column, the latter those at
the bottom. On comparing them with Fig. 1,
this will be clear, and show their relative
itions without any chance of misappre-
ension. To economise space, only half of
each part is shown. Between each member
on Figs. 2 and 3, it will be seen a space is

left, in order that the separate turned parts
may be more readily distinguished. It may
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Fig. 3.—Lower Part:
Fig. 5. —Column built up with

mahogany in their natural
colours, and merely French
olished ; and in that case
1t will certainly be better—
if a suitable piece can be
got—mnot to build up the
main portion of the pedestal,
but to use one piece for it.
Should there be any cracks,
they may be filled up by
“splintering " if of any ex-
tent, or with some stopping
if small. The former consists of gluing
slips of wood into the shakes, and afterwards
trimming them off. It will be advisable
not to “splinter up” till the turning is
done. If, from any cause, it should be
necessary to build up for the column in any
wood to be unpainted, it will be as well to
do so from four squares only, and not from
planks, so that the joints may be as few as
possible. It seems hardly necessary to say
anything more about this part of the work,
but in case the notion is not grasped, Fig. 4,
showing the section of a column (when
turned) formed from four pieces, and Iig. 5,
the same, made up of boarde, are given.
(Glue alone will hold the pieces together,
but let the joints be as good as possible;
and it is, perhaps, superflnous to say that
the glue must be hard before the wood is
Eut in the lathe. Each of the discs should

ave a hole bored exactly through its centre,
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throuszh which will run an iron rod fixed
into the vidl of the long column.  Probably
many will find a wooden rod more work-
able. and if so, it may be used instead. It
<hould scarcely be lessithan 11n. thick, and
of some gﬂml tﬂll_'._:h wopd, such as _EI.E}J, I;ut
<o much will depend on the way in which
the dises are fastened to each other that a
-ood deal must be left to the discretion of
the worker. The rod, or rods—for there
must be onc to each end of the column—
may even be dispensed with altogether, but
their use will be found of service 1n getting
cach disc evenly placed, as it will be only
necessary to ship them on like so many
rines. 'The centre sticks, or rods, should be
rather longer than they will be afterwards,
when the pedestal is completed. The end
of the upper one can be cut off flush when
the capping is put on, and any projection of
that at the bottom will be concealed by the
plinth. The rods must be well glued into
the column. Before finally fastening all
the parts together, it will be well just to see
if they all fit. If the centre rod is suffi-
ciently strong, further fastening of the parts
together wilF be unnecessary ; but if there
is any doubt about it being so, it will be
well to avoid all risk by either gluing or
screwing each part to the one next it. A
couple of stout screws to connect each disc
will be sufficient, especially if they are only
used as auxiliary to glue. Dowels are some-
times used instead of screws, but for ama-
teur workers screws will probably be more
convenient. It will be understood that
these directions, if they can be so called,
are given rather as hints and suggestions
for the worker to act on according to the
means at his command than as hard-and-
fast rules from which there can be no de-
parture without detriment to the pedestal.
[hey are general directions, having special
regard to the work in hand, but they may
also be applicable to many other con-
trivances, and on that ‘account are perhaps
not nnworthy of being regarded as educa-
tional. Though it might be easier for the
pedestal maker to have definite directions
about all parts of the work, the great end
and aim of such a magazine as ours is not, 1
take it, merely to say how any given thinﬁ
may be made, but to educate—the wor
being used in its literal sense—our mechan-
ical and inventive faculties, and by so
doing, advance technical education, if not
0 nmsil{, at any rate more eﬂ'ectunlly than
by *“talkee talkee.” Parrots are good at
this sometimes, and, no doubt, could talk
quite as intelligently as some of the good
people who, though enthusiastic, know
very little about the needs or difficulties of
the practical worker who is to be “ techni-
cally” educated. But this is a slight digres-
sion, just while the glue is setting—one of
those pleasant little interludes which relieve
the monotony of constant work.

The top of the pedestal is simply a piece
of thick board, say, 1} in. to 2in. stuff. It
may have a lhole 1n the centre for the rod
to pass through, the rod, if wood, being
sght and wedged up, much in the same way
that hammer-heads are often fastened to
the handles, and it may be further secured
by two or three screws. The other end of
the pedestal may be similar to the top, but
it will add dignity to the pedestal if it is more
as shown in I'ig. 1. To have it solid would
be Inconvenient in most instances, and a
box-like construction will do very well. It
13 not always considered necessary to weight
the bottom of such a pedestal, but it is
safer to do so with a comparatively light
one. Much, -however, depends on the

/

position the pedestal is to occupy. If itis
exposed and likely to be knocked over, by all
means put some ‘‘ballast ” at the bottom ;
but if it i1s in an out-of-the-way corner, none
may be required. What the weighting will
consist of must be left entirely to the maker
and also the quantity. A few pounds of
lead nailed to the bottom of the plinth in-
side may be named as appropriate, but any
scraps may be made available by fastening
them to a board, and nailing this on asa
bottom beneath the plinth. %Erhaps a few
suggestions should be given about finishing
and further adorning the pedestal. First,
then, if i1t 1s to be French polished, let the
polishing be done in the lathe, or, if that is
not convenient, polish the various parts
before they are fitted together. The polish-
ing will be much cleaner than if it were
done after the pedestal 1s together, when 1t
should only require a little touching up
with the rubber. The appearance may be
enriched by having some ﬂtp the parts bright
polished and others dull, especially if the
work is ebonised. If paint is the finish
chosen, judicious colouring will prove very
effective, but beyond saying that the colours
should not clash with those of contiguous
wall or curtains, directions can hardly be
given. When painting it—or, rather, before
doing so—let tEe position the pedestal is to
occupy be well considered. The colour in-
tended may look very well in itself, but
might look anything but beautiful against
a backgronnd out of harmony with it.
Do not, therefore, so much regard the pedes-
tal as a complete piece of decoration, but
merely as an accessory. Plush may be
named as a rich covering for the top, and
all that has been said about paint colour
applies with equal force to 1t. Enough,
however, has now been said by way of sug-
gestion, and the artistic worker may be leit
to his own devices for finishing the pedestal.

HOW T0O MAKE AN OTTOMAN COUCH.
BY H. HINGE. .

La®e

THis very useful piece of bedroom furniture
can be made by almost any amateur wood-
worker who is in possession of a few tools
and a little skill and patience. To begin
with, we shall require some 2 in. boards,
11 in. wide, either white, or red deal,
moderately dry and clean ; two pieces for
the sides 4 ft. 7 in. long, and two pieces 2 ft.
long for ends, and two pieces of 3 in.
scantling 11 in. long. The wood, if 1t is
clean, need not of a necessity be planed
except the edges ; the ends should be cut o
true and square, and the side pieces nailed
out to one end in the form of a box; the
other end the nails should only be pointed
in. The pieces of scantling should now be
prepared for the corners of this end by
rounding one corner off till the end of
piece is the shape of Fig.o 1. These are
fixed in the corners of the box and screwed
firmly from the outside, keeping the screws
as far away from the cornersasit is possible,
and still to get a firm hold in the block.
The nails are now withdrawn and the
corners rounded off (see Fig. 2, which is a
plan of the bottom). s
Of course, the couch can be made with a
square end. If the round corners would be
considered difficult, in that case blocks
should be inserted in the corners of the
bottom end, the shape of Fig. 3, and screwed
from the outside of the box to keep it

firmly together. The other end of box (we |
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shall ses later on) will be g
scrolls, etc. The bottom uhgﬁ?c?d v fe
screwed on. This 18 made of % in. stuffruny;
across the box (as indicated by dotted hﬁ
in the plan of bottom), and two screws gt
each end of each boar , the last board beip
marked to shape of round corners, anﬁ
rounded off and screwed on, the same as t}e
others. The next jobis to make the scrolls
or arms, which can be made of 11 in. deg

the shape of Fig. 4, and long enough
down inside of iu:': 6 in. ag ua.%a E; .

t
the thickness of the box side is halved
of the scroll, so that when it is pluzej:rleina?gg
the box it comes flush (or level) outside, It

18 now firmly glued and screwed in position

as in Fig. 4. The grooves in the scrolls
(as seen in sketch) are to receive the cross
rails. These grooves are  in. wide and about
#1n.deep. When both scrolls are fixed in their
places, the rails, which are pieces of inch
deal the required width and length (which
can be got by measuring with a rule), are
fitted 1n and nailed from the outside, care
being taken not to aflit the scrolls. The top
rall should have a block of 1 in. deal fitted
in both corners and glued in, and when set,
1t should be levelled off to the shape of the
scroll (this is to give strength). A piece
of stuff should be fitted to the under
side of the top rail, and glued and sprigged
on to make out the shape of the scroll.
Another rail should be fitted across the
point marked A in sketch, 2 in. wide, being
the height of scroll from top edge of box at
this point. A piece of thin stuft should now
be fitted in the inside of box under this rail
the whole depth of box, to partition off the
box from the scrolls. In cutting out the
scrolls, it is best to make a pattern first,
either out of very thin deal or cardboard,
and in placing it on your stuff (which should

‘be free from splits or shakes), so place it

that the grain of the wood goes with 1t—that
is, not to get the grain across it, or it will be
liable to snap off. Cut them out with a bow
saw, and with a spokeshave trim them up
and take off all sharp edﬁea to prevent them
cutting the covering. We now want a lid.

This is made of the required size out of 1 in. °

deal 23 in. wide, keaJaing the end rail that
comes on to the round corners 1} in. wider i
this can be halved together, and glued an
screwed. A middle stretcher should be put
in about 1} in. wide, and hollowed out on
the top side with a spokeshave to prevent 1t
being felt when the ottoman 18 sat on.
After it is made, it must be fitted to the
top of the box, keeping 1t away fmmtt.]l;:
rail A about % of an inch to allow for
covering, etc., and the corners round *
the wide rail to correspond with Fl:ru:.t
It should now be hinged vith a pair ;_ tn
hinges on either edge, just accor mfa
which way you want your ottoman to 8 -
and open. Do not let your hinges mad .
much, or else when the box 18 COYET -
will be what is called “hinge bound -1-05 e
is, the covering will keep 1t fru‘lin c e
properly. Four “squares shoul dmwood,
made of mahogany, or other bar fedto
about 4:in. square, two of them ruu];l
correspond mthedtha l‘.{utt‘.om of the

e are screwed on to tne
ngﬁs about lﬂﬂ‘]%‘h with the outsides, to recelve

ers. e ‘‘squa

ﬁ:adcafﬁat is seen in our ottoman WI:E:, c:ﬁ
plete, so they should be 1111:"3,11|i't“l}E <hould
polished or varnished ; the cas Tehe e
now be screwed on to the blocks. "

] “plate caste
called “pin casters,” or P 1:31
will do I:ery well.  Qur ottoman €0

frame is now complete. 2
Our next proceeding will be to uphols .

ed on

the bottom of the .-

res” are the only

b
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it, and make it fit for nse. First take off

the lid, afterwards the bottom, numbering
the boards where they belong to, to prevent
zetting wrong when Eutting them back. It
should be lined with a nice small pattern
chintz, and for covering nothing looksbetter
than a pretty cretonne. Lining the box is
v:sually the first job, which is done as
iollows : — Cut off lengths for sides
«nd ends, always taking care to have
vour stuff an inch or two longer and
wider than the finished size ; line the
ends first, covering past the corners a
little, and tacking it down carefully,
not driving the tacks home till you

webbing must not be cut in pieces, but used

- off the piece, or else we should have nothing |
' to pull by. Over the webbing tack a piece

of strong canvas, getting this as tight
as we can by pulling it with a pair of
cers. The canvas should go over the

- front or nose of the scroll and finish there,

stretched ; then the under side covered in
the same way over the canvas. It will, no
doubt, greatly improve the amateur’s work
to pull in a few buttons in the arm (dia-
mond-shape) with a long needle and thin
twine, and “tie them off” on the under
side befure that part is covered. The box
can now be covered with ecretonne,

- T
&
=

turning under the top edge and
fastening it down neatly on the top
edge of box, and Dbringing it down
and right under the bhottom, and
fastening off with tacks on the bot-
tom of box. The lid should now be
| webbed by the same method as the

are sure yon are right and your chintz -
is evenly strained ; do not pull it too

much, or f'uu will
break the glaze, and
never make a 'nice
job of it. Now put
your side pieces on
(with a few tacks
pointed in to keep it
1a position), and turn-
ing it under nicely at
the corners, with some
§ in. fine brass gimp
pins, fasten it neatly
down ; then placing
the couch bottom uE-
wards on your bench,
or two stools, place the
piece of chintz in-
tended for the botcom
(pattern side into the
box) on it, and get it
nicely in stretch, by
first lightly tacking
round,and not sending
tacks down until it is
evenly strained. Now replace the bottom,
and pushing down a sprig-awl, or something
of the kind, make a hole through the chintz;
put no oil or grease of any kind on your
screws in the bottom or it will mark the
chintz. Now for the scroll, which we shall
find the most difficult part to cover, but a
little patience will master almost anything.

We shall require some chair webbing, some |

flocks and
canvas, and
a little com-
mon calico

Fig 2.

Pig. 5.

and then another piece of canvas, without |

webbing under, stretched across the front of
the scroll (or under side as some would call
it) where there is no pressure.

Now with some fine twine begin on the
top of the scroll and form loops in the man-
ner shown in Fig. 5 to put the flocks under.
Keep tucking the flocks under the strings,
making some loops across the canvas by

a 8 ~ L] = a . i
Fig. L.—Rounded Scantling, Fig. 2.—Plan of Bottom. Fig 3.—Section of Block. Fig. 4.—Diagram
showing Arm and manner of fixing it. Fig. 5.—Mode of tacking Flocks on Arm or Back

| covered with the cretonne,

arms were, crossing the webbing the
same as the Jaths are in an 1ron
bedstead. Cover with
strong canvas, and
form string loops right
round the edge of the
lid, and then fill the
middle in with flocks,
making it higher in
the centre so as to
form a nice round
seat. (‘over with
calico, and finally with
cretonne, tacking 1t
on the under side.
Now turn it upside
down on something
clean, and line the hd
with chintz, turning
in under. all round,
and fastening it off
with brass gimp pins.
Rehinge your lid, and
fix a piece of tape at
each end of box to the
lid, to allow it to
open just over «uare and keep it from
going right hack and breaking off the
hinges. :

We now want a “loop,” or handle, to
open it with, which should be made of a
plece of webbing about 12 m. long, and
This should be
folded together to formn a loop. and firmly
tacked to the under side of lid, and allowed
to  project
far enough
to catch hold
of, in order
to raise the

%)

for outer
covering.
Firmly tack
three pieces
of webbing
across the
scrolls, run-
ning the
ganie way as
the rails, one
of the [ril:{:{:ﬂ

|
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right across
the highest

two
eqnidistant
between the
rails. (These
mnst be
ulled tizht.)
'pholsterers have a tool on pu
we can Emll them as tight with a piece of
wood ahout 12 in. long and 2 in. wide.
After attaching one end of the web-

bing, wrap the other part round the ! stretch, and slitting a little here and there |

long way of the wood, and using it as a

Fig. 6.—Ottoman Couch complete with Cover lifted.

I'!i IR RELL (TR TR
1 "

o ieed 3

hd, which is
a consider-
able weight
when stufied
and covered.
Thishad bet-
ter be fixed.
hefore the
lid is lined,
and then the

flocks until you have an even bed, say
2 in. thick, all over the scroll. Now
cover this with calico, getting it nicely 1n

in the corners, to enable it to comes down

lever against the other seroll, strain it tight, | and tack on to the face of the scrolls. This

and before letting it go, secure it with

shonld now be covered with cretonne, point-

tacks, It will be easily understood that the ' ing in tacks all round till nicely and evenly

o -
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but | stitching them in and tucking, in the |

lining will
cover all uE.
Often work-
men leave 1t
for the last
job and care-
fully with-
draw a few
l}ins in the
ining in the
centre of lid, and insert the web, and
pull it out just as much as they want, and
then tack it down again ; but the former is
the richt way. We now want two pieces of
cretonne, cut out the same shape as the
serolls, about }in. larger all the way round.
Lay the couch down on its side, and make a
roll of cotton wadding (or even flocks)about
2 in. wide down the centre of the scroll,

-
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leaving a margin all round, and covering it
with one of the pieces of cretonne, pointing
in a few tacks to keep it in position. Now
Lesin by turning under the cretonne and
fastenitlz down with gimp pins (withdraw-
ing the tacks as we go along), nicking 1t

anvwhere out of sight with a pair of scissors,.

to facilitate turning in. - It will. form a nice
raised scroll, and make a good, finish. - When
both scrolls are done, the ottoman ‘couch 1is
complete. The secret of success of covering
with any material is not to fasten it"down
all at once, but just point in ihe.tacks (so
that they can come out again) till evenly
strained all round, then drive the tacks
home. The sizes given are the dimensions
of an ordinary couch, but, of course, a few
inches can be added or taken off length, etc.,
to suit the size of room where it is going to
stand, which will at once suggest itself to
the worker.

(Couches thus contrived and fashioned are
extremely useful in bedrooms, where there
is room for them as receptacles for articles
of dress, linen, hats, bonnets, etc. They will
also be found desirable at times of removal
from one house to another for packing simi-
lar things. If intended for this purpose,
the box should be furnished with a strong
lock and key, and straps of stout webbing
with buckles passed round them.

>0

MEANS, MODES, AND METHODS.

A WeINELE FOR FRET-WORKERS.

Feer-WorkERS never weary of adding to
their stock of useful hints, and I can give
them one more. 1 have not been of much
use to this section of our readers, for the
simple reason that I do not interest myself
to a great extent in this branch of wood-
work ; but in preparing a design the other
day, an “idea ” struck me. My object is—
preserve the pattern entire when once sawn
through. :

If the design is upon a page of WoRK, or
paper which 18 not very stout, gum 1t to a
rather thick piece. The following will suit
for this, and also for drawings which are
already upon thick paper. -

Most goemgns are shaded. Place the
design over a piece of carbon paper, and
trace accurately with a bone or steel point
over the outline of it, when a skeleton of it
will ap on the other side. Pass a gum-
brush, having a sharp point, over all portions
of the drawing which are not shaded, keeping
well within the lines, until all are evenly
gummed. Then place the design upon the
wood, previously damped it if any of
the gum upon it has dried. Of course, the
other side of the wood should, in this case,
be equally damped, to prevent warping.

en dry, cut through in the usual
manner, and the result will be that the
design can be taken off bodily, leaving the
gummed portions upon the cut-out pieces of
woo;l.m_ It can E}wn be used for munthu,hby
pen round it8 edge upon any other
pieces :igwood that are to be fret-cut. This
18 rather a laborious but in some
cases the trouble expended would be well
repaid. ‘ J. 8.

A SBTAIRCASE GATE.

_ Some of the many handy fingered parents
in this world may have been put to it to
devise a gate at the top of their staircases
to prevent their precociously quickfnuted
offspring from falling headlong and break-
ing their necks prematurely. When I was

requested to make one some time ago, T
thought first of bamboos, as being so light
and strong; but I found them expensive,
and not strong enough to take a spring
catch or hinges, and besides, I had no time
just then to bend them to any particular
pattern. In the next place, I thought of
the diamond trelliswork or netting fre-
quently used 1in post offices as a counter-
guard, and in many libraries as a substitute

-for, or in conjunction with, glass as a book

Erntectur. It can be purchased either in
rass or galvanised wire, but as the size I
wanted would have had to be made to
order, and would have caused me delay, it
was out of the question. I'inally, I decided
on making the gate of wood, as follows :—
I bought a dozen banister rails, and two
battens, 3 ft. by 2} in. by 1 in. The rails
were rather longer than was required, so I
cut a few inches off each end, and having
bored out suitable holes, half an inch deep,
in the two battens, I inserted the rails and
glued them with liquid glue. The gate was
to all intents and purposes now made. The
two top edges of the battens were bevelled,
so as to do away with any sharp edges.
These battens were fixed to the banister
post at the head of the stairs with twe
small, but strong, back-flap hinges ; and one
of Cartland’s door-springs was fastened at
the top to keep the gate alwaysshut.

The gate shuts noiselessly against a pad
of indiarubber, and 1s fastened, or rather
fastens itself, with a small spriag catch,
something like a pew-door or show-case
fastening, with a sunk ring to elude infantine

- eyes and fingers.

The whole gate was stained with two
coats of Jackson’s satinwood varnish stain,
and matches very well indeed with the pitch-
pine banister rails of the staircase.

The total cost, with fittings complete, was
about 5s. 6d., which is little enough when
the protection that is thereby afforded to
the tenants of the nursery is taken into
consideration. .J. L. J. M.

CraMPING UP JoINTs OoF THIN STUFF.

In jointing wood, especially thin stuff, such
as is used for panels, drawer bottoms, ete.,
if grooved and tongued, or only slip-jointed,
great difficulty is often experienced in getting
them close and keeping them together (if
the wood is at all crooked or warped) while
the glue sets. This difficulty may be over-
come by making wood cramps of the follow-
ing description :—Procure two pieces of
stuff 6 in. longer than the widest board you
want to joint, and about 3 in. or 4 in. wide,
3 in. or 1 1n. thick ; and placing two of them
together, bore a  in. hole right through, 3 1n.
from the end. Serve the other end the
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Fig.1Fig. 2.

Fig. 1.—End View of Cramp. Fig. 2.—8ide View
of Cramp. Fig. 3.—Boards glued up and
wedged in Pair of Cramps.

same, and fit a dowel of hard wood, say 41n.
long, in each hole ; drive them through both
pieces, taking care not to have them too
tight or else you will split your wood, and
then open out your wood on the dowels the
thickness of the board you want to cramp ;
your cramp will then have the appearance
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on end of Fig.
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*«' Patentees, manufacturers, and deqlers generally
are .

quested to send prospectuses lills i

ties in tools, ".':I.ﬂl!hl"?mry, rm:i 1r_*ur}::;r%]; Ef E?Fr ‘
Ed}lﬂf of WORK for notice n * DMPE_IE};M b
Things.” It is desirable Mot

to
that specimen Aot o]
for examination and “ﬁﬁﬂﬂf in uﬂc:umfwa A

St/
done without inconvenience, Speci hen this ean i
will be returned at the earliest m:ﬁ;:ﬁ; !huif lﬂﬂi’ﬂi
uﬂqers!und that m:erg!‘hing thg{; ﬂﬂﬁﬁd VMl
omn its merits only, and that, as it is in the po & ol

one who has a useful article Jor sale | oﬁ -"mq{n“?i[_
of it in this department of Wopg ﬂghuﬁ?m

notices given partake in no w 0t the
tiemonts, "W of tha maturs of aden

117.—Mi1Lxes’ New Wheer Curren,

READERS of Work who are turners wi e
have a description of a wheel cutter jI:‘ltu lﬂmh '
out h}r‘ Mr. H. Milnes, of Bradford, wahiﬁ- )
engraving is given here, The illustration shows
the cutter as fixed upon the tool-plate of th
slide-rest by means of the bolt used to clampths
tool; it is, therefore, very easily and quickly
fixed and unfixed. The motion is received by o
3 in. pulley from the band of the overheud
motion ; the quick speed of this band is frans
formed into the slow and powerful motim

Milnes’ New Wheel Cuttel.

el
' or the cutter by a worm and wheel,
ﬁﬂ:sl;ﬂinfuﬂth and quiet action 18 VeIry suj}::[:;i:
to the rattle of gearing. There 15 nt ¥
vertical slide for the height ad]uatmallh  Nide.
making which a nut is used to clamp 2y
The cutter spindle has hardened necks, wor
hard steel collars ; I took 1t ou 45
and found them very smooth and
are twenty teeth in the gun-n®
and it takes from three to four )
foot wheel to turn the cutter EJ'I:.L': :
turns slowly and with great pﬂ? er. (- this first
and wheel are too large and Hef]ﬂr:l.gl.]d bhe ok
cutter, but they will be reduced, m 0
worm  shaft will also be har
18, ‘ =
hﬂ'liflh: {;E:[:idlea of Mr. Milnes’ lathes, ]?:{‘I;Inﬂlﬂt' the
allow the rest to be drawn Eﬂgﬂf D e
cutter can take a cut au_msﬂ.tha ace-P
teeth in a wheel 74 10. 1

costs £4 10s.
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L [ ce of the t pressure upon the
. -I:':qﬁnvqm“ﬁ:mg {cnm{. contributors are

requested to be and concise in all future
guestions and replies,
- dm ansuvring any El;rﬂl' "qﬂﬂlﬂﬂﬁ-ﬂ' submitted fto Corres-

Pﬂ'lfﬁ"ll-f.‘!.," or in referring to anything that has appeared
o Shap," writers are requested (o refer o the number
and pare of number of WORK in which the subiect under
consideration appeared, and to give the heading of the
paragraph fo wm refevence 1s made, and the initials
i place of residence, or the nom-de-plume, of the writer
by n-]hnm the question has been asked or towhom a reply
has been alrendy given. Answers cannot be given lo
anections which do not bear on subjects that fairly come
crithin the scope of the Magosine,

1.—LETTERS FROM CORRESPONDENTS.

Riddles and Wire Gauge.—J. S. (London, N.)
writes, in reference to C. 1. C.'s remarks (No. 91,
~ Wol, 11, page 631) :—* You must pardon me for ask-
~ ing whether you would not have given a gimilar
- peply to that which I sent in answer to DANDY
ROLLER (No. H.pafa 553)7 You say ‘it is gradually
' being used’ (the mﬁﬂnl standard wire gauge)
~ there g that thereis no umvamllradnpted
! : and it might have been rﬂuunah]{t::pauted
. Enl. I given numbers relating to thicknesses of
' wires, no 1 purpose would have been accom-
. plished. Evidently DANDY ROLLER is not a riddle
' maker, or he would hardly have asked the ques-
© tion; theratorein:la might have had difffeulty in
' proouring an perial gauge. I am intimately
nain
ha

=l

. ted with, and by the time this letteris in print.
shall be ralaﬂraiy connected with, one of the oldest
- wire-working families hailing from Birmingham.
It is on this account that our Editor requested me
to write a eeries of papers on wirework. This
. family uses an old qg.uge, which, however, i8 being
discarded. There several inches long

A gau

~ and about 1 in. wide hntgl:gE: groove or glot down
- its middle lengthways, the slot being of a certain
width at one end, and tapering down to an
extremely fine point at the other end. Along the
gides of the slots are numbers. I, and doubtless

. many others, wonld like to get to the bottom of this
. gauge &u&aﬁun; and for myself will thank you or
- any other wireworker to give me the benefit of

your yviews through the columns of ‘ Shop.’”
‘- How to Fret a Banjo—F. W. C. (India)
- m:—“ Your '%ﬂdentml}.ﬂ I:%j H‘; (Crew-
| ﬁaa | on subject, says :—
- ‘Next VIHH sta ce?rgnmtha nut to the bridge
g Eﬂ% hteen, and the first eighteenth is the place of
it t &E',kﬁiﬂﬂgtm not Bt.]?c{ff hmﬁv he a_utl;:i-i?es %1;
the 18, correct, though possibly suffi-
GIEI% near, In the sketch let B C be the length of
B a h_'ﬂ_%“'tghklmn C
AP EAENE |

1 2 3 4 56 789101112

~ the open string, and Ba, ab, be, etc., be the lengths
of the proportionate

i

—_—l

—
¢
1
=

- . X
P A _ Ay —aC_4a .
C=A T 5 (5—1);similarlyab="==5(x—1) and

T'E Bo= A o S o bC

.~ and g0 on till the twelfth or octave fret nC=A

i_.;ﬂ)"_ 3nt as the octave note of a string is

and eC=Z(x—1)"— % (x—1'=4 (X=2)

always ha < X—1,*
g %Iflf thz_. lquth of the open string '&{.T

(%) =2 Thisgivesx=17818, and not 18

The correct len of the frets foran o trin
AL 261N, are as ]%uwai— ke Tt
1 _. X 283 and so on.

_._!._'_'.' "_mhl'.—w- E- D- (Hﬂm Wﬂtﬂﬂ tﬂ J-l
widdanchester) :—* I thank {:u for your reply (see
EUEE LUS) e * Water for Models of Ships’; however
16 Kind you name hardly answers my purpose. 1
WisH Lo mu -wnrkig models, and the water to
MOVE up and down with the ships. Perhaps you
Ould be kind enough to inform me on this point.”

= &

_voal Box.—W. H. P. (Hornsey) writes:— "I
A0S0 you a rough sketch of a ﬂﬁl box I made
€ ago. The idea occurred to me when Mr,
and coke box appeared on page 81,
: WORK, and as my son was just begin-
oE 20 _Tun o bout and sort out the coals in the
SRR, 1 nought that with a little alteration of the
rior, it was nnt what I wanted, so I set to and
e enclosed. It is made of § in. pine, except
90T, and that I made of i in. mahogany, Out-
it : 32 in. high, 16 in. wide, 15 in.
ing division, A, I fixed about half-
L at tuli: and 3 in. from back at
. ﬁt;;;l't'iﬁﬂ :.bova&t to kelapl the
put the eos at n and shovel them
B ag you tuke tlll:am out, nthlaru fall Iln
o R .-;-T. 3 ;" L '_: 1 ¥ L canno ' I-'-llﬁﬂi con
e DIS 1618 Jf’f.,; ) thing. It holds from

o e of W
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-
o e

o Nicm
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-
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Al Fr =y .~ +"|. 'h.l gy e
L R o™ ] = F | Mo -
I Sy " 1 Fsr...._ ; “ .:.:-.. .'!1- A .‘H" .-.‘|.'..:.’u' .- -
a r i 1 - . __._ _.1_ ’THT hb = L] "l-ll..
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Aspinall's Blaek Enamel, nnd put a lock and a pair
of brass handleson it, A plece of zine nt the bottom

1E

C — _,«""r

Coal Box, with Door and without.

would make it wear better. You know it is very
awkward to shovel up coal out of the scuttle, but
here itis very easy and clean.” _
Heating Plant Case.—J. T. (Hull) writes:—
“ As yon were kind ‘enough to reply to my inquiry
(see page 521, No. 84), I enclose herewith a sketch of

what I have done in hopes that it may prove of
! AD D
|
IR
=== A
f o
| T B
o "--.. —— 'E:-Irr-
= e :Li v LS
£ g >
----- e b‘ﬁ Fig. 3.
Fig. 1. -

Plant-Heating Case. Fig. 1.—A, Cold Water;
B, C, 1 in. Gas Pipe ; D, Foul Air ; E, Fresh Air ;
F, 1 in. Vent Pipe ; G, 4 in. Gas Pipe. Fig. 2.—
Tin, 8xb5. Fig. 3.—Copper Tube for Boiler.

help to some of your readers. You will notice that
I have added a cold water cistern to supply the
boiler with water, which answers very well. I am
able to keep 60 degrees with a small lamp.”

II.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

Emigration to South Africa. — ABSTAINER. —
You do not give either your name or address, so I
am utterly unable to answer you by post: and not
knowing where you live, and, therefore, what large
seaport you may be near, I cannot well advise you
as Lo your route, etc. With the knowledge of the
various trades that you possess, I should say go to
the Cape or Natal by all means, or, preferably, u
the country. Send your name and address, whic
will be held in confidence by me, and then I will
endeavour to give you a useful hint or two.

Books on Carpentry and Joinery.—A Cox-
STANT READER.— WrTite to the Britannia Company,
Colchester, for their new Catalogue of Technical
Works, sending 7d., which is 6d. for the catalogue
itself, and 1d. to frank it through the post. ﬁ:m
will find many works on carpentry and joinery
mentioned therein at various prices, and be able to
malf:a & choice that will suit your requirements and
pocket.

Book on Tin-Plate Working, ete.—T. K. B.
%andnn}.—saﬁ above reply to A CONSTANT

EADER, and follow the advice given to him. The
making of saucepans has been dealt with by Mr. R.
Alexander in No. 93 of this Magazine, as perhaps
Fﬂ‘ﬁ will have seen before this comes under your
notice.

Book on Timber.—BRECKNOCK.—A work on
this subject, entitled * The Timber Merchant and
Builder’s Vade-Mecum,” is published by Messrs.
W. Rider & Son, Bartholomew Close, London,
E.C., and was noticed in No. 81 of this Magazine.”

Upholstering. — S. R. (Chelsea). — Upholstery
work will receive due attention, In the meantime,
if you will let us know on what specific point you
desire information we will endeavour to help you.
EJI;EI;IE is no hnniljc] whm};h we Emﬂd care to recome-

unreservedly, as there is none which
be of any real assistance.—D. A. Wit

Dialling.—J. C. (Rugby) can doubtless
rule he requires from ﬂ"f: large tool Ell%?]t;*;g;
Buck’s, Holborn Viaduet, London. He would do
well to write describing what he wants, and

inquiring the price. He . |
inapirig i price” Ho'Cun then send Femiitabnés | L

-

i Lk () .,
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Etoching Classes.—E. A. S. (South Norwood).—
vou would do well to write to the Secretary of the
Technieal Institute, Finsbury, as to classes in
etehing nenr the Royal Exchange.—C.

Crucible.—No Name (Leicester).—You m:ghé
melt in the furnace you sketched. But metal must
be thoroughly fluid to be any good. No coal, but
coke, and preferably hard or furnace coke, like that
employed by iron-founders, should be used. Gas
coke will answer, but will be longer in melting. No
flux is necessary for mltlng up turnings, but only
for casting-into motlds. After you have melted the
turnings, pour phgmetalinto a cast iron ingot mould
to be melted h¥er again for m&tingt.' Then, just before
pouring ‘into $hd.mould, drop a bit of i}'ellﬂw 8047

nto thecrucib)e and stir. Youcan obtain a crucible

of the Morgen Cpucible Com l:anr. Battersea, or of

the Soho Crygible Works, Wakefield. The price is a

trifle over a pé#nny per pound capacity. Thus a 20

1b. erucible would cost 1s. 10d.; a 24 Ib. crucible,

2s. 3d. KEither of these sizes would suit you. Model
auge glasses of Bateman, High Holborn, or Lee,
igh Holborn.—J.

Brass.—J. A. W. (Glasgow).-—A series of articles
on brass moulding, ete,, to appear in the future,
will contain some chapters on the subject. For
metal, write to Messrs. Osborne & Co., 11, Great
Garden Street, London, E.—J.

Machine Saw.—J. A. (Wandsworth).—An or-
dinary bow saw, 20 in. long, answers very well both
for ripping and cross-cutting, also for circles and
fancy shapes. No roller is required to take the
thrust; this is provided for by the beam and con-
necting rods under the table, A roller or stop of
any kind at the back of the saw would be injurious,
%‘s it would cause friction, and heat the saw.—

-

Worg Numbers.—S. Il. (Newry).—Volume T.
contained 52 weekly numbers. Volume II. began
with No.53, and will end with No. 101; and the pub-
lication will be continued in this order.

Microscope.—H. E. A. (Peterborough). — An
article on * Microscopical Work " will be found in
WORK, No. 94, page 68l. You should purchase an
Index to Volume I., and also that to Volame I1.,
when it is published.

Taking out a Patent.—UxcLE finds that his
invention has been forestalled, but that the former
inventor allowed his provisional protection to
elapse without completing his patent. DBeing in
doubl as to whetber, ander the circumstances, he
can or cannot himself obtain a patent, his prudent
course will be to make some small improvement on
the idea, so as to effect a colourable ditlerence, and
then to apply for the patent. The former inventor
huas (presumably) tried the invention in the market.
As it stands, it must be conzidered to have been
published, and to be known to her Majesty's sub-
Jects,and to be therefore no fair subject fora patent.
But it would be otherwise if it were combined with
an Lm?rm‘eznfut. UNCLE could scarcely feel safe
in applying for a patent for an invention of which
he well knew that he was not the tirst and true
inventor, without adopting the above legitimate
expedient.—C. C. C.

Fluted Silvered Glass.—IErFLECTOR.—I think
you will be able to get this at Messrs. P, E, Chap-
puis & Co., 69, Fleet Street, London, E.C.

D Dulcimer.—G. II. (Camberwell).—The dimen-
sions of a D dulcimer are as follows :—Lencth in
front, 2 ft. 10 in. ; at back, 1 ft. 4 in. ; depth of shell,
same as for F. The position of the inner bridees
are: for the right handa, 3} in. from the block, and
for the left hand, 124 in. from the bottom and 5} in,
from the top corners of block. Four sound-holes are
gﬂzncrull}' put mto a D, and the dots or marks for
the centre of these should be made at a distance of
5 in. from the bottom and top edges, 6 in. from the
left block for the treble, and 9 in. from the right
block for the bass. These should be of 2} in.
diameter for the two lower, and 17 in. diameter for
the upper ones. The bridges would be the same
size as for F.'s, and the wire forstringing would be
Nos. 10 and 9 brass and 9 and 8 steel. You would
find some difliculty in playing a D and F together,
as the difference in pitch (a minor third) would
necessitate a considerable amount of ** cross-finger-
ing”; but if you were to raise the pitch of your I
to G—which 1t would stand very weﬂ if the wire is
good—it would be much easier to play them together,
although you would not play in the same T-:c:; on
each. The two best instruments to play together
are either two lnfl}halsume itech, or a D and an
octave or piccolo D. For a descripti i
page 615, I\PD. 90.—R. F. ption of this, see

Electro - Motor and Dynamo.—ELECTRO.—
The cost of making either an electro-motor or
a dynamo will depend very much on the nan-
Lty of work you can put into these machines
yourself. The rough castings for a small dynamo
of five candle-power will cost from . to 6s.. and
those of a motor about the same. The wire.”m-n*
cost you about 10s. more for each machine, If :.':ﬁl
have to pay for the lakour of fitting the castings
ready to be wound, it will cost you from 10s. to 155,
more. You can buy a small dynamo complete for
15s., anda motor for a sewing-machine for 30z The
cost of working these will hepuml also on the cost
ol motjve power, and this must be reckoned at one
man-power for each machine.—G. k. B,

ey : ag.—dJ. I, I, lden).

&iﬂhttéei’mﬁyﬂ{[HT;““-'*"- entitled “lﬂudel J:"Tleﬁﬂ-li:::
rhits, Mr. Honney upon this fant 3

running through Vol. lf qu ‘:Tmu;. subject is now
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Foreign and Colonial Patents.—Cox-JUNGO.
— Each country and colony has its own patent laws.
The number of inventors who seek protection
abroad is comparatively small. Application has to
be made to the Government of that country in
which the patent is required. Copies of the Patent
Jnws of most foreign countries are in the_ Free
Library of the Patent Office, Southampton Build-
ings, and may be inspected there daily from 10 to
10 o’clock. There is a monthly publication specially
devoted to international protection—La Propriété
Industrielle. It is published by the office in con-
neetion with the International Convention for the
Protection of Industrial Property. Publishers,
Jent and Reinert, Berne, Switzerland; price,
yearly, post free, 5 f. 60 c.—C. C. C.

Firing Terra-Cotta Busts.—C. T. B. (Kilburn,
N.W.).—The person to fire your busts would be
Mr. Lucchesi. His address is, or 75, Euston
Street. Euston Sguare, London. Should he have
removed, you can doubtless find him through the
Directory.—M. M.

Amalgamating Zine —J. J. M. (Leith).—Dis-
solve 1 lb. of washing soda in one quart of hot
water, and wash the zine plates in this to free them
from grease ; then rinse them in clean water.. Get
a stoneware baking-dish, or a deep soup-plate, and
put in it a mixture of 1 part oil of vitriol added to 3
parts of water. Put in first 3 wine-glassfuls of
water, then add carefully and slowly, 1 wine-glass-
ful of oil of vitriol. Always add the acid to the
water slowly, as the mixture of the two be-
comes almost boiling hot, and may sgu:rl:r about
violently. It will blister the skin and burn holes
in clothing, =0 be careful in mixing the o0il of vitriol
with water. Into the hot mixture pour an ounce or
two of mercury—that is, gquicksilver; then put in
the clean zinc plates one at a time and move each
plate about with a stick until the under side is
coated with mercury. Turn it over and get the

other side coated: then get it out and rub both
sides with a wisp of hemp, tow, or linen , with a
few bits of brass or copper wire in among the wisp.

This will cause the mercury to spread evenly all
over the sides of the zinc, and cover it with a
bright coat of quicksilver. This is named amal-
gamating the zinc. Treat each plate in this
manner, and thus prepare them for use in the
battery.—G. E. B.

Galvanometer.—J. T. G. (Edinburgh).—You
have done guite right so far as you have gone.
There is a lozenge-shapec. permanent magnet
inside the coils—that is to say, there is a piece of
hard steel exactly the shape and size you mention.
This piece of steel is magnetised and fixed by
means of small nuts to the spindle which carries
the index needle. The two bobbins are wound
with two sizes of wire. First, there is one layer of
No. 2 silk-covered copper wire for use when
measuring low tension currents Wind the same
quantity on both bobbins, leaving out two small
spirals of wire at each end fo make connections.
Now wind 1 oz. of No. 36 silk-covered copper on
each of the bobbins (over the large wire) for use
when testing for faultsin the line wire. Place the
bobbins together with the magnet inside, and con-
nect the wires as you have seen in the vano-
meter you mention. Be sure to wind on the wires
regular, side by side, and see that they are nicely
coated (no b knots, or kinks), and connect the
outside or finish end of one coil to the inside or com-
mencing end of the next.—G. E. B. | »

Electr Casts in Plaster and Wax,
—CREWEKEERNIAN.—The casts must be coated with
blacklead, by hrnﬂhinf them with a soft brush
charged with very finely powdered best blacklead,
applied dry. ey mnust then bhave a number
of fine copper wires stuck in the edges near the
design, and these connected to a stout -wire
of copper, also stuck in the back of each cast. This
wire and the gmall wires serve as conductors of the
cuarrent to the face of the casts. The casts are then
suspended in a solution of copper sulphate and
connected to a battery or to an electrotyp
dynamo machine until a sufficient thickness o
copper has been deposited on them. This is an
outline of the process, You will find full details in
my article on *' Elf!{:trﬂ&!"%pﬁ Copies of Busts,” pub-
lished on Augnst 9th, 1890, in No. 73 of WoRK. See
also reply to D. G. (Moorfields), published on
October 11th, 1890, in No. 82 of WORK, p. 48). These
back numbers are in print, and can obtained at
o penny each from any newsagent.—G. E. B.

Connecting Ceclls of Smee Battery.—T. M.
(Belfast)—Connect the platinised silver plate of
one cell by means of a length of copper wire with
the zine plate in the other cell ; then connect the
silver plate of the second cell to the zine plate of
the third eell, and so on to the end of the whole
wcries or etring of cells. This will leave a zine
plate free at one end, and a silver plate free at the
other end. Connect one of these to the bell, and
the other to the line wire. Lead a wire from the
bell to a copper plate buried in damp soil, or con-
nect the wire to a gas pipe or water pipe. At the
other end of the line take a wire from the push to
an earth plate or water pipe. The earth will
convey the current instead of a wire, and a naked
wire may be used for the line if this is insulated
from the earth by supporting it at intervals on
rlass or porcelain insulators, e Smee is ndt the
est for bells, nor is the system adopted by your
friend the best or most economical; but a bell can
be rung by such means as you mention. The wire
will not suffer much from exposure tothe weather,
but the resistance will be great, and this will ne-

cessitate an extra expenditure of power t
desired result.—G. E. B. v 0 get the

Shelf.—A. E. J. (London, W.).—1 take it f
your letter that the brackets you intend to usﬁrg:x;
wood, so that the best way to proceed would be to
prepare a linch back-board the whole length of the
shelf, and wide enough to take the brackets below
and to stand up about 3 in. above to protect the
goods or wall, as the case may be, as shown in the
enlargement at B. This back-board serves the
doutle duty of making an excellent fixing for the
brackets, and hides any part of the wall that gets
broken away in cutting the holes for plugs. The
best form of plugs for this sort of work is two
wedges, as shown in section at ¢, and the way to
do it is as follows :—Cut out of a piece of 14 in. by 1}
in. sound yellow stuff two wedges about 4 in. long,
and you will see if you cut a nice square jhole 1} in.
by 1% in, in the brickwork about four inches deep,
and insert the thick end of one wedge in first, driv-
ing it right home, and then follow with the thin
end of the other, that the fact of wedging them in
this way thoroughly binds them to the brickwork,
and when they are once in, they can never be got
out again by fair means, especially if the two faces

7 | .
" = = % -f?
) \
: % s
N Hag

o, h::.‘

L h.“"‘ e c
Shelf. A, Elevation of Shelf; B, Section through

a b; C, Enlarged Section of Plugs, s; e, Posi-
tion of Screws; 5, Plugs; ¢, Wall.

of the wedges that touch are smearced with glue
before driving them in. You should prepare the
back-board first and fit it into its place, then take it
down and mark out the position of the shelf and
brackets. The brackets should be housed into this
and also into the shelf ; the shelf would, of course,
bear much more weight if it were ploughed into
the back-board. Next bore the holes for screwing
the back-board to the plugs,as shown. in the eleva-
tion A. The six top holes are put directly behind
the EhEU;, so that the shelf, being fixed last, hides
them. Now offer the back-board up to its place
and mark through these screw-holes on to the wall
behind, and this will give the exact centre of the
holes to be made for plugs. Takedown back-board,
plug wall (cutting off any piece of plug that may
project beyond the face with sharp chisel), screw
the brackets on the back-board as section B, and
you can now fix the whole back to the wall, except
the shelf, which you now lag on and nail or
screw to brackets, as you think best. The two end
brackets might with advantage be screwed to the
gide walls, as at X in section B. A much simpler
and less expensive way to fix the shelf would be
with iron brackets in the centre simply screwed to
wood battens about 4 in. wide fixed to Elugﬁ in wall
as above, and afillet under each end fixed to side
walls.—E. D. y
Books on Electric Bells.—T. M. EB ast).—
“ Klectrie Bells,” by S, Bottone, 3s., Whittaker and,
Co., London, E.C.; * Practical Electric Bell Fit-
ting,” 3s. 6., F. C. Allsop, 165, Queen Viectoria St.,

London, E.C. Either of these will suit your re- ﬂ' th

Theoretic- | rately.
m’s law. |
measurement thh

guirements,—G. E. 13.

Granule Battery.—WaTER LILY. -~
ally considered, a battery should yiel
according to results reasoned out by
That is to say, knowing b
internal resistance of each cell, and th
each pair,”the volume of current given at thé
terminals should equal the total E.M.F divided by

the total resistance. But, from the moment of clos ]
ing the circuit of a battery, there are changes set | letteéring
PRI P LA T

itself which entirely ups
The most pntenihq:_

up in the batte
theoretical calculations.
arises from the hydrczf:en determined
tive element by the decomposition o _
liguids. If this is absorbed there as fast as it is
formed, very little alteration is observable in either
the £ M.F. of the battery or its internal resistance.
But, if the hydrogen is allowed to collect. on the
negative element, it offers a counter E.M.F. to that

these
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do not know the Victoria I ;
- batteries are only vl

London, W St ioe e
_ o S ¢ il

nega- | remoy
the bat | excep x

formed when
as by having g

cell—is as yon s oy
ance of the gizza Ei]al
ahﬂut‘. ‘I.'i.iE:3 ohm. Tali
cells as 4320 v

o — E 432

"R 192
;}ﬂ%}rt;innhlle from the batte
er volume th
battery, it will e
useless in half
whilst yielding
What we have

sults from your battery. i« st

2 . , i8 T

sufficient resistance i{r; thE Iﬂ#ﬁﬁi? o,

ﬂwp the current to from 1 to 2 0
you only wish to use 20 cells at g time [

you might employ a 35 volt 16.c..p, Jayy e, L LAk

; : ! al -
would take about 13 amperes of cu:rru.-l?tnt'nuﬂ?hﬁf

If you decide on arranging t s

eight cells in series ingﬂ. %utt}?j::cerllllﬁ :]i ::ff f-fts’}f

f}; c.-p.lamps, You thth.tr}' three 1ivolt 3¢. !5; 2
ut I fear you woul not get current u:rnn-u;ﬁ'm i
erlylight them. I think you would get 1u3m-rr1-ﬂ’{.‘7
rom chromic acid than from bichromate of 1:Et:rl.laf

and use Zn Cl instead of NH, (] in POTOUS pul, |
Bhch

. . Al
suitable for intermitient Hights of
LFE-I. A strong light

You cannot
than ten mingles

he tota) E““"EL';

- Now, if we ﬂ’i“mumd]

: res of curp r 1
pﬂ]arlse S0 I'Elpiﬂl:; as Eigt]::um tth.i, |

an h'l}'l_']'["' but wi . .
a current of fron YOrk fairly
to do th

from 2% to 5 c.-p.
from them, nor for a longer perio
ata time.—G. E. B.

Mail Cart Wheels.—J. G. (Somcred)—1-
these gnu should apply to the Victor Cyile E;r
Grimsby, who advertise in the " =ale and Ex
change ” column of WoRE.

Stereo €8.—CREWEKERNIAN. —1 cannot cop-
dense a useful description of the process iuto a suf.
ﬁl;‘iﬂniﬂj' semall compass to suit the limited sLuce at
my disposal in * Shop.” Without doulkt, as scon a2

the Editor can see his way to do s0, one or two
papers on the subject will be given.—G. E. B,

Compound Kaleidoscope.—I:.\W. I, L. (Gawler,
S. Australia).—The specialist of WoORK statt can-
not direct you where to buy, but he will write you
as to one of his own make for sale.

Ebony.—E. H. B. (Marple).—I donot think you
will beable to get the ebony as wide as you require
it, but you can join it. ‘Write to Snewin, Timber
Merchant, Back Mill, Hatton Garden, EC-
Ad Hs

Timber Pieces.—G. F. (Hull).—Few yardscare
to cut off short pieces of timber, and as the size you
require is not a stock size, you had better get [wo
pieces and join them. I expect the nearest size
obtainable will be 8 in. x 8 in,, and this you may
not be able to get in yellow pine ; but you s euld +
able to get red pine, and some of this is soft an
easy to make, Here are some firms in Hul! YO
could try, but I am not sure if they -:_-.utHa:&er
quantities :—H. Smith & Co., Hull; W. Inluii]
North Side, Queen's Dock: \Wikner & Lﬁ" :
Simpson & Co., Hedon Road, Hull.—;L ].T .

rit'm I—Ci :‘IL !T{J!D"L"L‘.q *_'.l“ _'-' r
mﬂigtg rg at thg oftice of WorK. Pleasc send full

address. |
Clock-Work Turn-Table.—A. J.L.( I all haw:

stow).—By all means send in description
sketches of your machine—on approval. ¥
e.—~J ds) and OtACTS:
g :.'.. 1&; N me ;_-tl:l-—rfr

SOt Bl '
WLIEARLy .

SR L

~ Glass Wril

.

o
&

hardl
not te l: as



T SR T i v —

T NS

Work—January 24, 1801.]

f—

Szor.

733

letters which have been stencilled. The last sen-
tence is a conundruam, and [ must giveitup. “BB
is painted all over glass, and pattern brushed out
or removed, how #"—0. B.

Air Compressiong Pump.—EXPERIMENT.—You
would undoubtedly obtain more power by heatin
the air, and it could be done by putting a fire under
the receiver, but this, of course, will ccnsume fuel,
and, in fact, muke your machine a hot-air engine. A
paragraph in your leiter suggests that you expect,
when you have once charged your receiver, the
engine  will go on compressing sufficient air to
work itself. This would make it a perpetual motion
machine—in fact, yon would be obtaining power (if
only to overcome the friction of the mechanism)
from nothing, a result which is mechanically and

hysically iinpossible. Your engine will run just so
Pung as the pressure yon put into the receiver to
start it lasts.  If the air is heated by a fire, that is
another matter altogether. If mysurmise is correct,
do not waste time or money on what must prove a
failure.—¥. C,

Fixing Dial by the Compass.—G. S, (Wal-
worth).—It is4o the true or astronomical north, and
not to the magnetic, that the dial will have to be
set, At page 436, Vol. 11. (No. 79), directions will be
found for fixing a dial by the compass. It is not
easy to state precisely the amount of the variation
of the needle. The annnal variation is now very
small, and practically unimportant ; but there are
local variations depending on local causes, and
there are diurnal variations; the needle may also
be much atfected by magnetie storms. Roughly, per-
haps, the variation at Greenwich may be some 18°
or 19° W. In taking a walking tour by the aid of a
map and pocket compass, the tourist will, we pre-
sume, scarcely be_so particular as to take the
declination of the needle into account, unless he
is travelling for scientitic purposes.—A., Y,

Roof.—1. F. (Mullingar).—I know of no compo-
sition with which you could point the slates on the
outside with the idea of uluﬁiin; the joints proof
against the drifting rains. The only thing left for
you to do now is to get under the slates from the
room -below, even if you have to cut a hole in the
ceiling, and point between the tuils of one course
and the heads of another with hair inortar, or, better
still, render all over the under side. Of course, you
could not do the above if the roof is hoarded, and
from your letter I should think it is not; bnt if it
should be, you had better strip it, and cover thio
boards with sarking felt, and re-lay the slates. This
latter is a good plan, and delays the passage of heat
and cold.—- K. D.

Improvements in Worw.—G. I, (Figin).—All
the suggestions you are kind enongh to otter have
been before us hefore. All have had and will have
every consideration,

Back Numbers of WoRK.—A. B. (Aylesbury).
—As vour bookseller is so dilatory in obtaining for
you the back parts of Wonrk, you should apply
direct to the publishers—Cassell & Co, Ludgate
Hill, London, k.C. 8o, too, should every intending
subscriber who may be in a similar plight to you.

Improved Attachment for Lathes (. I =,
(Nottingham) and others.—For information re the
above (see paze 583, Vol. IL), apply to the makers,
Messrs. K. M. Rogers & Co., 21, Finsbury Pave-
ment, London, E.C.

Blinds,—W. \W. (Brixton).—I appreciate your
ingenuity, but can see no probability of Blt'luﬁt by
persevering with your idea. Venetian b ds are
now out of fashion ; they will some day again be
the right thing, but not yet. Even roller blinds are
now being discarded in favour of l'.’.'-'l.]I:EB..il]E. But ilg
Venetian blinds were universal, the *‘ cord guide
is not required if the pulleys are good and fit the
mortices in whiech they turn, nor do the pulleys
break with fair usage, while in the case of wheels
which do not fit the mortice, indicating either
wheels not to gauge, or bad morticing, the blind
maker will continue to adopt the usual remedy
rather than purchase your guides.

Bolt Heads.—W. H. (Leeds).—My nextarticle on
“Modern Forging” will contain a description
bolt making in the ahugs. but you must have some
appliances and tools.—J.

Petroleum Engine. — R. J. D. (Edinburgh), —
Doubtful if a small petroleum engine eoul
made to work., Priestma
in the market., But there
model and a large engine.
et a specialist like ** Dugald
ﬁam and Manchester, to prepare & d_

on the practicability of it.—J. - _
Repairing. - H. D. (Hull).—It is very uni

Your safest pl
Clerk,” of B
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a lot of difference iiint: |
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struction, as you desire. First, there will

(1.e., I;mttugu part), for makjn;' which yuuh:-ﬂlpg]}r?;k

Elil.fﬂclept. information in back numbers, To the
mhh{ ]:.5 screwed the carcuse gnper‘, which need

b lnci Ing more than a plain box with a cirenlar
ole in the tuf. It will answer very well to have a

mock panel in front—that is to say, a mouldin

ﬂ*ﬁ_riii ﬂ%ﬂﬁ;ﬁd n]I?t' to a plain board, instead o

: E. r'ans you can obtain at
shops. The description J the arms at?dﬂliflﬂ;ﬁgil;

receive your closest v
rectly, t attention, as if not made cor

ey will not close together as they are
intinded to. Fuy‘r rails murtirzzed and tennneg will
make an arm. The height of each arm must be a

Fig. 1.

e

=
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trifle less than half the width of the commode top.
Both arms are hinged to fold together as in I'ig. 3.
There will be a box lid, the inside depth of which
will be sufficient to fit over the thickness of the
arms. The sides of the lid wil be flush with the
sidle of the carcase: as also will the arms when
adjusted. Were the whole depth of the back of
each arm to fit close up against the front edge of
the lid when they were adjusted, the lid would not
close properly ; therefore, the greater part of the
depth must be at a distance from it equal to the
thickness of a side of the lid, while at the top at the
back of each arm there be a projection as at A
in Fig, 2; and to accommodate both projections
when the arms are folded, a piece must be cut from
the side which forms the back of the lid, asjin Fig.
2, B, and Fig. 1.—J. S.

uugﬁ.: the welts well on the side (this ‘is the

' ' then cut the in two, right
of | ﬂﬂ?;nntgh?' tnrg?ﬁ.]nd puﬁ._th%?' clean water 5
get well soaked through, Welts are ulilailée -
Gsiceiee o s Bk
While wet, take n to the s .
be | ‘-_. ."-ﬁ"-.:-.}“."i_"a 300 Emt' the :yriuieﬂurﬂﬁwn. about
L=t Ly el AN : et A \ _
bt A -',.' . i-, [ #4 : “!:}ﬁ :
Faaee &

that you will be able to match the exact patt e of | &

the stringin
as the stringings are made up in l&riﬂ )
and it would not pay to make nuala-ﬂ ot
a repairing job with, Very often e best
economical way in repairs is to piece upar
parts of the stringing with bits of su u
veneers. This, of course, means ”--li i
determine to buy new ltring'inq. y . e
large a_stock at D. WILt & Palme ﬁ FURHICAs
Street, Euston Square, N.W., as an re. ltmay
be easier and quite as chua? for you o,
you require through a local cabinet makers

will see that I have referred to inlaid st inging, but |

if what you want is plain,
yourself or buy it from any BB B0

Commode.—HoNoOUR OLD AGE.—A kg
able * article is that shown herewith. xt 1
comfort, ranges plainness and simp

ou can easily make it
u.lﬂ" "'Di rD.. iy 7

|
on the old furniture youare [1-f"'”' W

sepeorlf
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Itallan Renalssance Overmantel,—I2. H. H
(Shutter Oak).—A. design and description of this

to match the mantelpiece is in the hands of the
Editor.

Polish.—S. S. (Salford).—In matching up satin
walnut, the Euliﬂhﬂr must use his judgment, for the
work can hardly be regarded as mechanical.
Naturally, the stain must depend entirely on the
colour or tint of the lighter parts, and of those to
which they are to be darkened. As a general
thing, I think you will find that a little weak brown
stain will do anything you require. It can, of
Enutrl?ﬂ. hledglgll‘t[*.rﬂ% Elllght,l:fi".\'huu necessary in colonr

y.the addition of other pigments, according to the
tints desired.—D. D. e .

Dragon's Blood.—HEN.—All you have to dois
to put the dragon’'s blood in the oil.—D. D.

Polishing, — AMATEUR, — Without seeing the
whatnot, it is impossible for anyone to state
positively the cause of the colour having changed,
and the defect in the polish. Perhaps both,
especially the latter, may have been caused by
the use of some unsuitable mixture as a cleanser
or polish reviver, for some of these are extremely
deleterious to French polish. The fault may be in
the polish itself, and your description might indi-
cate that too much glaze has been employed. Then
the wood may have been damp. I can only recom-
mend you to submit the thing to the inspection of
an experienced French polisher. It is not likely
thar the original colour and gloss can be restored
without repolishing.—D, D,

Damaged Flute.—YuvucaTax.—The only means
of repairing the damage described is to remove
both pillars, and then cut a picce of German silver
or silver plate to form a new bas¢ for them ; cut
away the wood round the broken part and between
the pillars to shape of plate to form a seating for it,
go that it may lie flush. Then solder on your pillars
(with silver solder), and screw the plate into posi-
tion with three small screws. 'I'he l}ln.te would
look best if oval in form, but you will be guided
as to this by the size and shape of the broken part.
Unless YUCATAN is a very expert mechanic, we
should advise him not to attempt letting in a piece
of wood. He would almost Eul‘ul{' spoil his instru-
ment, whilst there is no great difliculty in the plan
sugeested above. The key pads of wind instru-
ments could not be made in the way described.
The cardboard would be too hard to take the impres-
gion of the k-;-i'hule. and would, consequently, not
be air tight. The best pads are skin pads, i.e., a
fine skin drawn over wadding. These pads are
mostly imported from abroad, as it is difticult to

rocure skin of the proper thickness here—the

ladder skin referred to by YUCATAN being too
stout, and %Dld-hﬂﬂtﬂrs' skin too fine., ‘The pads
most generally used, however, are made from lamb
skin. The cuttings from a glove manufacturers
answer admirably.—G.

Triple Optical Lantern.—J. P. (Blackburn) and
ul;herslz..—}lugsrs. T. S, & W. Taylor, Slate Works,
Leicester, can supply the entire lantern fronts ready
for attaching to the woodwork at the following

rices :—A pair of fronts for the lower or twin

antern, well finished in brass, with adjustable slide
stages open at the top and sides, and fitted and
hinged together ready for 4 in. condensers, £1 18s.,
or with double or triple draw tubes (for convenience
of focussing when lenses of vu.riq::.g foci are used),
£9 85 and £2 18s. respectively. If a rolling curtain
diaphragm is fitted to either of the above the
charge will be 5s, extra. The cost of the remaining
front for the top lantern will be proportionate to
the above. Readers desirous of fitting the lanterns
with these ready-made fronts will do well to obtain
them previous to cutting the condenser openings in
the wood -ork, as it may be necessary to plant the
latter in a slightly different position in order to suit
the fronts. Messrs. David Noakes & Sons, Billin
gate Streel, Greenwich, are also willing to supp
amateurs witl all parts required in the construc-
tion of lanterns.—C. A. P.

Whetting Gravers, etc.—S. T. R. (ﬂura,?y}.-—
The gramf‘- should have been a “‘lozenge’ one.
You will, no doubt, be able to cut a aumciantl{
line with the one in question. Yes. The ord
eye-glass is much used

stand with a projecting arm which can be
stances may require. The letters
E‘itl?h g.i?nutnlguttnm are d.z:na with a graver wh

width.
?.T.ﬁ'na with a shadi
h of cut, and th

of cheap letterin
hired

":-:I‘L J ".:- of make,—N., M.
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| top panel of the o _ ade with -
Mh% harmonise with .i’ rest of

" Decorating . Overmantel. — APPRENT
be no ohjection to your decorating

s oo overmantel have ma

Tot e At

fine
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for small work, but for
large work a larger glass is used, mounted on &

and lowered, and also swivelled round in any diree-




734

SHxopr, ETC.

rwﬂfh'—-.hnum? ?"‘1 m

dragon’s blood. Cut the wax into thin slices, place
it an earthenware pot along with the boiled linseed
oil and Burgundy pitch, and melt slowly. When
the ingredients are thoroughly well blended, put
the flour on a tin tray, and pour the mixture
gradually in, rubbing the flour thoroughly well into
it, It is ditlicult to mix wax quite properly,
very good wax can be obtained ready mixed from a
carver—say W. Angus, Northumberland House,
Purves Road, Kensal Green, W., at 2s, 6d. a pound.
Orders must be accompanied by the: money and
postage.— M. E. R.

III. —QUESTIONS SUBMITTED TO CORRESPONDENTS.

Feather Sorter.—C. J. (Birmingham) writes :—
“ Kindly tell me, any reader, how to make or where
to buy a cheap feather sorter and duster for hand-
power to take about 20 1bs. or 30 1bs. at a time.”

Printing on Tin.—D. E. E. (Banc ) writes :—
“Will any reader kindly give me any information
regarding the process of printing ontin? Iam led
to believe 1 am to be Eut on such a job shortly,
and not having done such before, a tip or two from
you might come in handy. The job will be in three
or four colours.”

Frosting.—BETA writes:—* Would any reader
kindly let me know how to frost or obscure glass
(windows)2”

Lacquer for Brass.—PATIENCE would thank
anyone who would tell him the receipt for a good
lacquer for brass.

Indiarubber Ornaments. — ADIE writes:—
“Will any reader kindly tell me how to melt and
mould indiarubber for making ornaments, etec. 1”

Erowning Gun Barrels.—C. B. F. (Seacombe)
writes : —* Will any reader give me information
through * Shop’ on browning gun barrels 1"

Photography.—C. E. H. (Horwich) writes:—
**Some two years ago I saw an advertisement in a
paper about painting photographs on glass : it was
not crystoleum, but was a word that sounded like
“trans-toleum.” I quite forget the word, but it was
a4 new way to paint photographs. It was some-
where in London, and they supplied you with work.
"'sLiil any recaders Kindly tell me what they know
about jt.”

Joiners' Bits. — A. A. W. (Leicester) writes:—
““Will some reader give me alist of the bits joiners
use for boring purposes, their name, and what they
are used for, and why? I notice there are several
kinds of twill bits (I think that is the name). Is
one better than another in certain cases, and why?

Soldering. —NORTHERNER writes :—* I shall be
very glad of a few hints regarding the hard solder-
Ing of delicate articles. I do not m e so0 well
as I could wish, and shall be ?er{ thankful for a
hint or so from one who knows. I should like to
know, for instance, how a thin gold bevel for a
Geneva watch is repaired when it is broken. My
method of doing it is to fasten the bevel down to a
charcoal block—the ends together—then apply the
borax, and when it has gone all round, lay on the
solder ; but here I, not long since, miserably failed,
as I found to my cost, for a new bevel had to be
bought. Whether the solder was too hard for the
gold or not, the bevel was ilt and could not be
reFmred. I generally bave little difficulty in doin
solid rings or articles of some substance, but ile
pieces | generally fail in. I use a spirit-lamp and
ordina lowpipe. I should also like to know how
spectacle frames are treated after so in order
that the blue may be of even shade, and the usual
method of bluing. I have seen boracic acid men-
tioned in the hardening cf small steel articles. Is

it simply nsed as a flux to preventscaling, or is it for
some other purpose ?”

_ Silk.—J. 8. (Ramsbottom) writes:-—*Can yon
inform me (a) How to keep silkworms 7 (t;) Also the
best way to dispose of the silk profitably ? (c) Also
where to procure the eggs? (d) ing a cotton
Wweaver, would it be best to weave it myself 1”

IV.—QUESTIONS ANSWERED BY CORRESPONDENTS.

{%ﬂbbﬂrfey ,Eﬂmil Ki e inster) wﬁitm:—-"'lll
reference to bursting w r- 0.

o4, if GLascow will give nlr:."ipﬂ me his &dlml'u-,EB
I will send him sketch of a valve of my own inven-
tion that I think will fulfil his ts.”

Bursting Water-ﬁgu.—-l}. F. Umwuonl

; P;lutqra—Fram_ li Mo i .rH-J H. B. (Pendle-
on) wriies, in reply to H, acup) (s oL IL,
No. 83, page 506) :—*'1 have l.'m:::.nli Hr.]é;m ]I:
9, bglhe:t Bridge, Manchester, a good shop for the
above.

Patent. — F. A. E. (Tufnell Park) in
reply to G. L. S. (Darlington) (see FTH oL |
IL):—'“Messrs. Ayrton & Th 9 and 19, |
Southampton Buildings, London, %.ﬂﬂmm

wnrthg; they are taking ont my father’s

over the world. They publish a book “The
True Positibn of Patentees,’ 1s., post {ree.” o e
reply to A. T. M. (Lichfield) (see page 686, Vol I
—_ ]yf hg bas access to a kitchener, he will
answer well to let the ends of the toc
the top of range. If not, an iron i el
on top of an ordinary fire will do as well:
finl the tools keep much cleaner this ¥
puiting them in the fire.” : ‘

Venetian Blinds.—G. H. (Li tes, ir
reply to ASPI:ANT (see No. 84, E:ﬂ-— {ou can
rr.a;:en'boat'fnrmpidlrpainﬁm n 5 nds n

LN
% rf!'_-r'-' .

the following way :—Make a w- ro
shaped ends (say about 6

- -

g g ¥ A

| Strand, Evening

. convenient length, 3 ft. or 4 ft. long might do, to

hold the mixed paint, supported on legs, and at the
left-hand end place a wooden box made to hold two
ordinary scrubbing brushes placed one over the
other face to face, allowing just sufficient room for
a Venetian lath to pass comfortably between them.

but | The lath is first dipped about one-fourth of its length

in the paint trough to take the paint, and then

Irough for Painting Venetian
Blinds—A, 8lit in front
passing Lath through; B, Box containing
Brushes ; D, Paint Trough or Boat.

wsed through the opening in the box, ing
tween the brushes and out at the back of the box,
being caught by finger and thumb of both hands
on its edge at each end as it passes out, so as not
to rub off more of the paint than can be avoided :
the lath is then hung on rujecting rods to dry, the
rod pa.aﬁinﬁthruugh the holes in the lath. Top and
bottom rails are usunally painted by hand. Brushes
must be so fixed in box as to be steady and not
move when laths are being through. I send
small sketch, and hope the hints may be of service
to ASPTRANT, but would strongly advise ASPIRANT,
if he takes up Venetian blind painting and making
for trade gurpom, to add upholstering to it, as the
Venetian blind trade is so eut up nowadays that it
requires one's utmost care and economy to make it

pay.”
Coloured Patterns on Canvas. —J. H. B.
to To Po (see Vol. II.,

(Pendleton) writes, in rep

page 534):—*"*To Po find Briggs' patterns
useful. They are sold on sheets of white tissue
paper, and are stamped by applying a hot iron to
the back. Books of patterns are kept by most
small-ware dealers.”

V.—BRIEF ACKNOWLEDGMENTS.

Qu~ations have heen received from the following eorrespon-
dents, and answers only await space in S8Hor, npon which thera
is g‘ﬂt pressnrs =T, H. S, I.Igm'er}: A READER (Hackney):
E.H. H. (Chatham); J. H. 8. (Romsey): L. U. N. (Liverpocl);
A. T. (Burnley) J. E. A. (dAldershot Camp); VARNISH;
VENEER; LUX ET VERITAS: W. W. (Bradford); 'T. T.
( Birmingham) ; PUOK : W. J. (Heatom); A. M. iStoke-om-Trent);
TaLBOT (Highgate'; H. B. O. (Hammersmith); J. J. M. ( Ebbw
Vule): W. J. C. (Islington): W. G. (Barnsbury): A. J. 8.
LEdinburgh)
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KING'S COLLEGE, LONDON.
DEPARTMENT OF TECHNICAL INSTRUCTION.
Building Construction and Architecture.

The ters’ Company, in conmection
with the cil of King's College, London, have
resolved on establishing at King’s College in the

Lectures on B Construction
and and Drawing Lectures:—
These will be given on Mondays, from 7.15 to 8.15, by

Fletcher, essor of

the Classes will

m " Eﬂlﬂ FiRrLBlA-I-Ime
Building Constru and Architecture at King's
College. Each Course will last t-ﬂrﬂﬁhm
—Foundations, ckwor
ber, its various forms

uilding, Plum}rl[ng and

and their
Hnlerh,pg' Materials, Architec-
ture and its . Fee, £1 1s. for each Term.
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A WONDERFUL

MEDICINE.

FOR FEMALES THESE PILLS ARE

Are universally admitted to be worth a Guinea a Box for Bilious and
Nervous Disorders,
Headache, Giddiness, Fulness and Swelling after Meals, Dizziness and
Drowsiness, Cold Chills, Flushings of Heat, Loss of Appetite, Short-
ness of Breath, Costiveness, Scurvy and Blotches on the Skin, Disturbed
Sleep, and all Nervous and Trembling Sensations, &c. &c.
dose will give relief in twenty minules.
have done it in countless cases.
try one Box of these Pills, and they will be acknowledged to be

Worth a Guinea a Box.

siich as Wind and Pain in the Stomach, Sick

The first
This is no fiction, for they
Every sufferer is earnestly invited to

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

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

BEECHAM'S PILLS have the Largest Sale of any Patent Medicine

Fre;,.-_rr_-i onl

Dealers evervw he:rf:

ESTAEBLISHED 1851.

BIRI{.BEGE BANI,

Southamp'c Buildings=, Chancery Lane, L-::r-r.lnn.

THREE per ( ENT. INTEREST allowed on DE
POSITS, repayalle on demand.

TWO per CENT. INTEREST on CURRENT
ALLrJL NTS calculated on the minimum monthly balances,
when not .q_r Wl L"lr-r'r flm

STOCRS, SHARES,
and Sold. _

OW TO PURCHASE A HOUSE FOR TWO
GUINEAS FER MONTH or A FLLUT OF LAND FOR
FIVE SHILLINGS PERR MONTIH, with immediate pos-

and ANNUITIES Purchased

RESEITT Apriv ar the Omice ol the BIREBFCK FREEHOLD LAND
SOCIETY, asabmve

The BIRKBECK ALMANACK, with full particulars, post free
GO A i CaiT

FRANCIS RAVENSCROFT, Manager.

CASSELL'S TEGHNICAL MANUALS.

Tllustrated throughout with Drawin;s and Working
Diagrams, bowund in clotk,

APPLIED MECHANICS. By SirR.S. Eavrrt LLD., F.R.S.
Cloth, a-.

BRICKI AYERS, TRAWIN = FOR. 3.

BUILDING CONSTEREUCTION. =2k

CABINEI" MAKER-, it RAWING FO!

CARPENTERS ANDJOILNEZRS, DRA

GOTHIC s=TONEWOREK. :

HANDERAILING AND 2SETAIRCASING . a= &1

LINEAR DRBAWING AND PRACTIC '!.L CEOMETRY.
-

LINEAR "RAWING AND PROJECTION. The Two

Yols in Une, 35. 64
HJE‘HT' ISTS AND ENGINEERS, LHAWING FOR.
&d.
HETAI -PLATE WORKERS, DRAWING FOR. 35
MODEL LEAWING. 13-
OBRTH: h}H-'l-PH]'r'lL AND ISOMETRICAL

Tlﬁ"- .
‘1. PER<PECTIVE.

PRACTI
STON ;.“.—"‘5'_“‘5. E.&Unl ING FOR.,
I. L' Am“ bH— -J.ll.|.1u 5.

BYSTEMA1IC DA
y Ludeate Hill,

PROJEC-

CASSELL & COMPANY, Lismiti

{.omdonn,

The Tmporiant New Serial Publication.

EEEE e e

wn the World.

v by the Proprietor, T. BEECHAM, St. Helens, Lancashire, in Boxes 1s. 14d. and 2s. od. each,
N.B.—Full Dirvections are given with each Box.

g ~HTTALLAC)

gineer &Pa‘[enf ﬂj

English, Colonial, and Foreign Patents at Reasonable
Charges.

SPECIALITE.

The Patenting, Working out of Imvensions.and making Praciical
Models, Special [oois, Drawings, Engravings, &«

If you have a novel idea which has merit, provisionally protect it at
small cost, and you can make money out of it.

PARTICULARS FREE.

USEFUL MANUALS.

PRACTICAL ELECTRICITY. By Prof. W,

AYRTON, F.R.5. With Numerous IIluslraT.mnE.
Fourth edition. 7s. 6éd.

NUMERICAL EXAMPLES IN PRACTICAL ME-
CHANICS AND MACHINE DESIGN. By ROBERT |

GORDON BrLaiNg, M.E. With an introduction
by Prof. Joun FERR‘.\" M.E., D.,5Sc., F.R.S.
Twenty-six diagrams. 2s. 6d. |

APPLIED MECHANICS, ELEMENTARY LESSONS

ON. By 5Sir ROBERT STAWELL BaLL, LL.D, 2=

THE AGE OF ELECTRICITY, FROM AMBEL SOUL

TO TELEPHONE. By Park BeNjamin, Ph.D.

7s. 6d,

CasseLL & Company, LimiTep, Ludgate Hill, London

In Monthly Parts, price 7d, CASSELL’S

STOREHOUSE OF

GENERAL

FULLY ILLUSTRATED WITH HIGH-CLASS WO0OOD ENGRAVINGS,
AND WITH MAPS AND COLOURED FPLATES.
Part 1 ready Januwary 26,

This is an entirely New Dictionary of General Information, written by the best authorities, | PRACTICAL MECHANICS. Dy .

cumprehiensive in s

I.le" clear and

€& With PPart 1 will be presented a Series of Fowr Coloured Llates,
illustrating in a novel and attractive manner, BDotany, Geology,
Arcehitectwre, and Huwmnan Physiology.

*.* Full Piospectuses may be obtained at all Booksellers’, or will be sent post free from the Publishers,

CASSELL & COMPANY, Limitep, Ludgate Hill, London.

INFORMATION.

1891,

abject and detail, brought up to the latest date in all departinents, and fully Illustrated |

killully executed Engravings, in addition to Maps and Coloured Plates. |

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

Sold by all Druggists and Patent Medicine

T A
I || ||| I|I| I

323HIGH HOLBORN Lonpon.w.e.

007 CATALOCUE

700 ILLUSTRATIONS
! Per PosT 6°

ORDERS or /0/-
CARRIAGE PAID

————

DELIGI[]US TEMPERANGE DRINKS.

MAEI]H S HEIH IHT[]HIL‘.#.TIH[} BEER, MASON S WINE ESSENGES.

""_“'T""_‘ These Essences produce in

- ] a few minutes a delicious Tem-
perance Wine or Cordial,
Ginger, Urange, Raspberry,
Black Currant, Lime Fruit,
etc. One Tthl-r:‘r-p..nﬂful
It of Mason's Exiract of

| Herbs makes one gallon of
Splendid Beer, refreshing and
nofi-intoXicating
A Sample D ttle of either
=1 Essence or Latract sent on
tH.] receipt ol g Stanijs, or & buttle
21’k ot each for 15 ~1unps

AGEXRTs WANTEL,
~ NEWBALL & MASON,

i Noftingham,

IVIANTTAILS OF

TECHNOLOGY.

Edited by Prof. AYRTON, F.R.8.,, and
RICHARD WORMELL, D.Sc, M.A.

. THE DYEING OF TEXTILE Fﬂ.ERIGS B‘L‘
I. 1. | "'umMEL, F.C.S., Professor and Director
of th: Dyeing Department of the Yorkshire

Colleg: . Leeds. With Numerous Diagrams.
Sevent/ Thousand. 5s.
STEET, AND IRON. By WirrLiam HENRY

Grerswoobp, F.C.S., M.LM.E., &o | Vith
g7 L. rams from Original Working Draw-
NS erth Edition, 55,

EPINNIHG 1vn-"'l'.:l‘l::lLLEN' AND WORSTED. BEv
W. S. Yricnt McLAREN, M.P., Worsted
Spinner. Witk 69 Diagrams. Second Edition.
45, O, :

CUTTING TOOLS. By Prof. H. R. SMITH,
I'rofessor of Mechanical Engineering, Sir Joseph
Mason's College, Birmingham. [} ith 14 Folding
Plates and st Woodeuts. Third Edilion. 3s. 6d.

PERRY,

M.E., Professor of Mechanical ln--inwrln;,

City and Guilds of London ‘lechnical Colleg

Finsbury. W ith Numerous Hiustrations, !mm
Edition, 3s. 6d.

DESIGN IN TEXTILE FABRICS. l'y T. K.
AsHENHURST, Head Masier, Textile Depart-
ment. Bradford Technical College. IVith 10
Coloured Plates and 106 Lhagrams, Third

Fiition, 4s. 6d.

WATCH AND CLOCK MAKING. Dy D. Gras-
Gow, Vice-President, Biitish Horological Inst-
tute. 4s. 6d.

CasseLL & Company, LimiTep, Ludgate Hill, London,
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MELHUISH'S No. 735 PATENT \\

GomBineD GarviNe AND WoRK Bench CapineT Invaluable a4 ,

Fitted wi {
€d with WARRANTED TOOLS, precisely the same as we supply Stl‘Ellgthening and Il'l.

to Practical Workmen. From £7 10s.
Vigorating Bevera,ge

Made from RBass Wood, Stained and Polished Walnut,
sonzs | (NDispensable for Enriching Gravieg

be made to Harmonise with any Furviture,
MEDAL, plaepar‘ing SUUPS, EntPéES, &

Pure, Palatable,
instantly prepared.

and can

o i

WILL KEEP ANY LENGTH OF TIME
SOLD EVERYWHERE.

Just Commenced, a NEW WEEKLY ISSUE, co
Popular Volumes in

CASSELL'S NATIONAL LIBRARY.

With Additional Volumes not hitherto published in
the cloth binding greatly improved in style.
- Price 3d.; or cloth, 6d.
il S ; | The folléwing is the order of issue for January :—
. __:_# i :..- | ,, '--:'.". -”], .Ii;:. ; | Now REgApy. 4
: By | g The Haunted Man ... ., DICKENS.
The above Work has not hitherto appeared in the Library,

Now REapy.

Utopia ... i BARBIC P, MORE,

Now REeapy,

nsisting of the mm.

this Series, ang

—————— e

E———

o e Lays of Ancient Rome ... MACAULAY,
- LS TN _k.,'l. X ILLUSTRATED LISTS, POST FREE. RrADY JANUARY 28.
== MEILFT ISE Q SSONS Essays on Burns and Scott... CARLYLE.
“1. 3. 87, Fetter Lane, LONDON, > | o /aiendins Suburfer ors ropmted i odepihe Pl by Mams (il
= I U I D = L 7 I D CasserL & Company, LimiTep, Ludeate Hill, London.
é{TiEESISTlH[} WATER RESISTING New Serial Issue in Monthly Parts, price 7d.

U E ] [ [ ] (|
i GL.OUXE | The Life and Times of Queen Victoria.
- 3 ""'I 'I"T".lr."" "

!: :n.:;-n S 5;{ PATENT TINS. With Several Hundred Illustrations.
Out aud Irdoor No Brush—No Boiling— Part 1 ready Jan. 26.

Will securely join Wood, . r ' .
Glass, China, Metals, &, ** With Part 1 will be given a magnificent Portrait of Her Majeésty the Queen,

by Fese ie g A ) in her State Robes, taken at the time of the fubilee in 1887. The® Porirait und
7 - s r- . P ] ] & .’ E i * .
Manufactured THE ¢ *h Irommongers, Chemusts, Chandlers, &c., 6d. and 1s, per tin. be printed on a Tint, and will be produced on Plate }slﬁer. size join. by 201n,

only b7 WATEHPRUUF ﬂI.UE GU,, 62, Dale St., LIVERPOOL. Casserr & Company, LIMITED, Luﬂfmfla' 2ll, London.

BRIGHTENS and CLEARS

the COMPLEXION, and is ‘nig_hl‘!lr

s l recommended by the MEDICAL
Profession. Corrects all ERRORS
. OF DIET, eating or drinking,

Iie puetira

Frowert e viw.ec INDI
GESTION, FLATULENCE, DYS-
PEPSIA, HEADACHE. 24 a'|
PURIFIES - - EODY. orvspoien
NEW LIFE - - VIGOUR. |[,-.

I3

MRS 1P LT TRt :
Erogstion . b siiatae in re. LIEUT.-COL. HUGH BAMBER, 40, HanLE . .t Is a most pleasant effervescing =
L LT e AR RS v e 1 v ok et s Mot T P NS T e f morning iy STONULATING 3
AP Rt Ewa i i r 1ot rer | ARFEeable In tas a ’ oy ; . ai-s B
it ik 'f‘ ©Rar e Ltinng § oo aute arising** - ines, and a certain cure for bilious headache and furred tongue, from what- | the AIIEBTIEEH. and gﬂilng tone o
ML Sevin 2. 8d., of all Chemists and Stores, or by Post from the MANAGER, SALT REGAL WORKS, LIVERPOOL. | tO the enwre AL B
I‘m . - ; - E . _'. i
LRETWORK FOR AMATEURS OF BOTH SEXES AND ALL AGES,
Eclipse Derigm, No. 102 | e gait
; EE MOST PROFITABLE AND FASCINATING OF ALL HOME PASTIMES. EASILY ;_-.,L@tﬂl{r-m 3
J. BATTERNG i To0 000 o il Tl Tiveey PRATWOOD, Vercay s+ 1000 Gross of HRBTSAWS batst

an ammenee quantity of TOGLS, OUTFEITS, &c., as a special inducement to their customers to order at once. o g
4,600 18. Books of Fretwork Patterns, each containing Twelve Large Sheets, beautifully lithographed, none ﬁ“"ﬁ‘} ﬁ}ﬂd bun!li. 1t

retail at less than zd,, and many at 3d, and 4d. each : also o

. E #" g _——
1,200 2s. 64. Books of Fretwork Pattorns, containing Twenty Sheets, 1gin, x 12in,, of new designs, many of ‘which would re

et Heelods 8375 in Value, will be GIVEN AWAY. o worth 8

34
Armateur eustomers ordering ss, worth of designs from Catalogue will be presented with one of the above 1s. Books. m ey
i ns, amounting

W‘J” :I'!:-f',l'"t'ﬂ'!' HI L f,r]_ Ponk.

An Allowance of 10 per Cent. /# goods will be made on all mixed orders for Wood, small Tools, Saw Blades, and
to 1es., and 16 por Cent, on urders amounting to z2o8, and upwards, NoTi.— 7Al reduction does not apply to Trendle s

L 2 o
2 - a "I - J"
NB_A SPLENDID OPPORTUNITY FOR BEGINNERS. . =
o e ———————————————————————————————
Complete Fretwork Qutfit, comprising 12-inch Steol Frame, Forty-elight Saws, Awl, Flle. Four Desl ith sufficlent Pl P OHE S ' 6d, an
i"::;.r"lkl-r I.lrﬂ.n ﬂl{'::hrllllnl!d:l!ln ﬂll'ﬂll,leth II'Jmmu ]uul!!ih':' nnr‘l Threa Bits, H‘Hljbu H'rlﬂﬂ.l.l.rfﬂﬂwlth :;5:1.52‘: i’ﬂ:ﬂt free for 35 Of '-'-5_ ULRES OF B No #
e e mrrw g ality assorted planed Fretwood, 1s. od § post free, o8, 6d, 12 i, ditto, ditto, ast free, 4s. 3d. LR " jr,. No
—— f*I'IE:I:TE_!rIII I I-EVEKY ] ""'”f‘. VARRAN I'lED,—Slzes, 781n, to 12 in, No. 1, Unpnl[;}:ml HE:EL.Pmﬂ, per j;:ir? No. g, Pnlilh:ﬂ Beech, 1500 Eﬂ.ﬂ fraine,
- with citan & bl I":'E'!- ’;:fl I]lr”-ljljr'r Ht:;-ln ;rn,,l }L'I]M'””m‘i:fl”mmh wll‘-;uij;u:t:ng.nna screw fastening the whole skate, the best principle, 65 BEF BSSEs 50 e 4d
". - ‘nll Dranket. NE - CATA IT:MJ"U IF:'I » postage, sd. per pair, ese are not rubbisli § we warrait every pair, ) ng. price
i ' : . ) Al 1 1B ol Machines, Deslgns, Wood, Tools, ete., with 6oo Mustirations { full inst tinns for TFret ut[[n Polishing, and clear.
= A‘ Frice nd, post free. A Specimen 6d. Fretwork Design BENT GRATIS with each Catalogue ; nlso a I..;:ﬂ: rllgl'gu'sigﬁ!l.nUL:tllllin,n*?'nﬂlnlzﬂlestﬁ:cttt..' lﬁﬁfﬂ'ﬂf 7

N.D.—All orders suust e accompanied by remittance. APPLY— | T

- J. H. SEKINNER & CO., "lmmws §4ST DEREHAM, NORFOL™
e —— —— e

PRINTED AND PUBLIBHED BY CABSELL & COMPANY, LimiTeED, LA BELLE Sauvage. LonNpoNw, E.C,
The Work Magazine Reprint Project (-) 2013 Toolsforworkingwood.com e
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