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TWO RUSTIC BRIDGES FOR THE
GARDEN.

BY ARTHUR YORKE,

THE Rvustic BRIDGE AS A MEANS oF C'ROSSING A
FENCE—REAsONS ¥oR Aporring IT—Cox-
STRUCTION oOF SUCH A Bringe—RUSTIC
DBRIDGES To Cross WATER—A WORD ON THE
INTRODUCTION OF WATER AS A FEATURE IN
GARDENS—AN INSTANCE—(CONSTRUCTION OF
THE BRIDGE GIVEN IN THE DESIGN.

Rustic bridges can scarcely be introduced
as things necessary to the completeness of
every garden. It is not through every sub-
urban plot that a river or even a trout
brook can be made to flow. The reader
will, however, observe that one of the
designs given is intended for bridging dry
land only, and those to whom this may be
nseful or suggestive will be many in number.
This bridge, though not exactly like the
step-stiles with which one meets ina country
ramble, might perhaps, instead, not im-
properly be called a step-stile. It is, as
shown in Fig. 1, for crossing a quick-set
hedge or other fence. As a means of entrance
to, and of exit from, a garden, it would
scarcely be suited for general traflic; it is
rather for use where merely an oceasional
way, and at the same timme an ornamental
object, are desired. Apart from picturesque-
ness, 1t has certain advantages over a gate.
No gap needs to be cut for it ; it does not
injure the fence, nor will stray animals
avall themselves of it, as of an unfastened
gate, for giving the eardener their unwelcome
company, for no four-footed ecreature less
active than a cat would be able to cross it.

The illustration given of it in Fig. 1 is in
perspective, since being by no means a
familiar structure in rustic work, it might
otherwise have heen difficult to realise its
appearance ; whilst its construction is so
simple and so easily seen as to need no
further diagrams. Two pairs of side timbers
set, as a herald wounld «ay, “chevron-wise,”
and strengthened by two pairs of upright
posts, are placed a convenient distance
apart—in the illustration about 2 {t. ¢
in. These are connected by the steps
which are nailed or pegged into notches
cut in them. A handrail connected with
a very lttle ornamental rustic work is
added. The bridge in the illustration is
shown as spanning quite a low clipped
hedge, but were the fence a more formid-
able one and the four posts consecuently
higher, it might perhaps be well to strengthen
them with an additional tie in the shape of
diagonal braces connecting each pair just
below the steps.

A more simple bridge of this kind may
be made without posts—those for the hand-
rails only excepted—by placing the side-
timbers more like an inverted V, the top-
most step resting upon its apex, and with
another inverted V as a handrail. Such an
arrangement would require less material
and less labour, but it wounld be more steep
and more difficult to climb than that before
us. The steps in Fig. 1 are, it will be
observed, as casy of ascent as an ordinary
staircase, whilst the little landing or plat-
form on the summit, which is wanting in
the V-shaped bridge, constitutes a pleasine
feature. The steps here being pretty closely
laid, it is no bad place in whiu:E to loiter for
awhile.

The design, Tig. 2, is for an ordinary
bridge to span water. Fewer persons, per-
haps, will need to make use of it than of the
; last ; yet there are gardens in which some-
thing of the kind might be used advantage-
ously. Where water can be introduced in

a garden, it may always under tasteful
management be made a pleasing feature.
Some time since, an acquaintance of the
writer undertook the highly unprom-
1sing task of turning into a garden a
portion of a disused brick field which lay
near his house.  Anything more hopelessly
ugly than the clay pit which he took in hand,
with its bare bluish banks and its pool of
stagnant water at bottom, it would be
hard to imagine. His friends laughed at
him ; but he went quietly to work. Some
portion of the pool he filled up so as to
make 1t into a long, irregular picce of water.
At one end, and a little above its level, he
built & snmmer-house.  He planted his bare
banks with our native, ]]mnl;,r Iinglish
shrubs. of which he got together an interest-
ing collection, and than some of which, as
instance the furze and broom, nothing could
be more lovely in their season. Over banks
where nothing else could be made to grow
he trained ivy. The edges of his pond he
filled with aguatic plants, in the beauty of
which you forgot that it was stagnant water
only in which they grew. His paths, which
sometimes wound along the high banks and
sometimes skirted the pond, were in two
places carried over narrow parts of the water
on rustic bridges, so placed as to show most
cffectively from the summer-house; aund
these being like our present design rendered
as ornamental as might be, formed no mean
part of the attractiveness of his little para-
dise. Thus with some outlay, it must be
adimitted, of taste and labour, he made a
most pleasant retreat of a spot otherwise
valueless and a mere eyesore. This is men-
tioned to show how objects like the present
design may be utilised to good purpose.

As to the particular bridge in the illustra-
tion, although it has been drawn in perspec-
tive, the side nearest the spectator may be
considered as an elevation to scale (2 in. to
the foot), and it is shown as spanning a water
sume 5 1t. broad. Such a breadth micht, of
course, reacily be crossed by a bridge of
which the side-timbers were merely two
straight pieces. But in matters of this
nature, appearance is of almost more import-
ance than use, and it would not be possible
to render a straight bridge so picturesque as
one in which, as in the illustration, the centre
18 higher than the ends—the gain is worth
the extra material and trouble.

The weight is chiefly borne on four main
pillars, of which two appear. Each pair of
these is supposed to be set about 3 ft. apart,
which gives a good width of way for ordinary
purposes ; the two pairs of shorter posts at
the ends have but little strain upon them.
Each pair of posts is connected by a cross-
piece or pieces, of which the ends only show
in the figure. On these cross-pieces rest the
side-timbers, to which are nailed the treads
of the bridges. These latter are shown to
be of half-round stuff, nailed some little
space apart ; these will wear longer than
planks, as water will not lie on them, and in
appearance are vastly superior. The hand-
rail 1s about a yard above the treads, that
being a convenient height to lean upon.

Ifor building either of these bridges, no
other wood will in any way be found equal
to larch. :

It is not every one, assuredly, who will be
able to find either room or requirement for
a bridge in his garden or on the ground that
surrounds his house ; but it must be remems-
bered that parts of the designs, and especially
of Fig. 1, may be utilised and adapted to
form means of access to entrances and places
above the ground level, or, in other words,
to supply a picturesque set of steps or stairs.
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MECHANICAL PROBLEyy
BY FRANCIS CAMPIN, ¢y =~

hats

E"FE_N as there is a period for bi -

berries, and for the HEE-’E[)H])EI‘ dris?;ia%ﬁ i%*
unusual and sentimental topics, problems of 1
a supposed equivocal character are put for. e |
ward for the mental exercise of a certain

portion of the curious publie, . F
fact that different EDlutI'.l}Dllﬂ of Eﬁmﬂ&:; :
problem are submitted for acceptance, the o«
conclusion must be drawn that some ui‘ the ;
solvers have only confused 1deas of some %

very elementary principles,
All kinds of work, every form of motion
the strength and stability of matter aflll
terrestrial phenomena, exist in nccurdlemca 1l
with certain mechanical laws, unalterablein
their nature and continuous in their action:
and if we give a little thought to the
primary principles upon which these lawg !
rest, our labour will be repaid by the acquire- |-
ment of a distinct perception” of what cap. * '
and what cannot be brought about by any |-
given mechanical means; this clear first |-
notion the student must not allow to be
clouded by any subsequent complications
built upon it, and if at any time in doubt,
by reason of the complexity of a machine,
let him consider what takes place at each |
end, according to his own caleulations, and |
sce_how that accords with primary laws, ||
|
|
|
|

which can never be varied by any mechan- -
lcal arrangement whatever. |
The first law to receive is that the total |
quantity of force or energy is constant; it |
cannot be increased or diminished in
quantity, although its form may be altered.
It 1s this law which precludes the pos- |
sibility of perpetual motion machines. In i
the sense of machines that shall create !
power, pergetual motion at a constant velo-
city may be conceived to exist as motion
simply, no work being done; but as in the
motion of every machine there are frictional
resistances to Ee overcome, mechanical per-
petual motion is impossible, and it may
further be remarked that if it were possible
it would be useless, as mere movement un- i
accompanied by a delivery of power cam [
effect nothing.  “X¥rom nothing, nothing
comes,” 18, 1n one form or other, one of the
oldest dogmas of philosophy, and to the !
disregarl of it has been due the immeasur-.
able waste of time and money, brought |
about by the perpetual motion infatvation.. }
As an instance of how obstinately dull even® |
an educated man once absorbed in thisstudy |
may become, I will mention one of many
that came within my own knowledge some |
years ago, and it 1s only one of a very
common type. This inventor required the {_

assistance of an expert in peri:ectmg” the
“‘mechanical details ” of his machine. “The
machine was a success ; it worked all right,
but there was a (ittle hitch to be overcome &
at one part of the revolution.” ThH‘I‘t@hm : ri
are mine. The overcoming of that llﬂtﬂ&ffn
hitch” simply meant imparting sufficient:
power to the machine to enable 1t to uvar.-:.::%a._;
come the frictional resistances of the nexb ===
revolution ; yet the inventor could not bes =
brought to see it, and so sacrificed a h
earned fortune and the latter years of
life to this fancy.

If a single force acts upon a body,
must ensue; and also if two forc
upon it, unless they are exactly equal 1
intensity and opposite in direction, WASH
the body will be held at rest, and 3
general law is that for a body to be at:
any forces acting upon it in one directi
taken together must be balanced by ott
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forces together equal to them, acting in an
opposite direction. Now let usget rid of an
elementary misapprehension, which arises
more from a mode of speech than anything
else, which is that any body exists at any
time unacted upon by any force. If a ball
lies at rest upon a table, two forces are act-
ing upon it to keep it in position : first the
force of gravity to draw it vertically down-
wards ; second the cohesive elastic resist-
ance of the material of the table acting
vertically upwards. WWhen the ball is placed
upon the table the latter bends (ﬂlt‘mi_ ah
not sutliciently to be visible to the unassisted
sight) until its npward resistance is equal to
the weight of the ball.

This action can be more clearly shown by
placing the ball upon a flexible spring, the
deflection of which will be plainly wvisible.
Two laws have now been set forth : first,
that the total quantity of enerzy in exist-
ence In all forms is constant ; and second,
that if forces are acting upon a point at
rest, the action and reaction must be equal,
and 1n opposite directions. Now let us turn
to the effects produced by unbalanced and
partly balanced forces.

The value of a force is measured by the
velocity 1t will impart, when unresisted, to a
body 1n a given time ; thus the attraction
of gravitation will in one second impart to o

falling body a velocity of 32} feet, if the body |

is falling freely, and by comparison with this
other forces, such as centrifuzal, can be
measured. At the end of two sceonds the
velocity will be doubled, and so on ; from
this we can easily calculate the velocity any
freely falling body will acquire in a given
time. One use of this will be seen further on.

When “work” is spoken of, a resistance,
overcome through some distance, is inferred,
and 1t is usual to speak of it as pounds
ressure, exerted through a given number of
eet ; thus, if a truck is pushed 100 feet by
a steady pressure of 80 lbs. against it, the
quantity of work done is 100 feet multiplied
by 80 Ibs., equal to 8,000 ft.-Ibs. If a weight
18 lifted vertically, the work done in lifting
1t 18 equal to the amount of the weight
multiplied by the height to which it is
lifted ; if the weight so lifted is allowed to
fall against a resistance, it is capable of
doing the same amount of work in its
descent as was done upon it in lifting it,
and if it falls unopposed, this ammount of
work will at the end of its fall be accumu-
lated or stored in it, and instead of coming
to rest 1t will have a certain velocity, cal-
culable as shown above. All moving bodies
have energy or work accumulated in them,
1n proportion to the velocity of motion, no
matter what direction the motion takes, and
the amount of such work is equal to the
welght of the body multiplied the height it
would require to fall to attain such velocity.
The falling body starts from a state of
rest, 80 1ts mean velocity would be half the
final velocity, and this multiplied by the
necessary time of fall will give the required
height. The time of fall is found by divid-
ing the final velocity by 321. This may be
1llustrated by the case of a train assumed to
welgh 120 tons and travelling at a rate of 40
miles an hour. There are 5,280 feet in a
mlle,_anc_l 3,600 seconds 1n_an hour, so the
velocity in feet per second will be 40 multi-
plied by 5,280 and divided by 3,600, which
equals 58% ; dividing by 321, we find time of
fall 14} seconds ; multiplying this by the mean
—that is half the ﬁnnr——ve[ﬂcity, 291, we
have the height of fall, 53} feet, as that

| "-';_ corresponding to the velocity of the train.

The train weighs 120 tons, or 268,800 lbs.,

~ Which multiplied by the calculated fall gives

14,380,800 ft.-lbs as the amount of work
accumulated in the train. It must be
clearly understood that it does not matter
frmq what source the work is transmitted—
gravity, steam, electricity, or any other—-
the accumulated work depends solely upon
the velocity and weight of the body under
cmls-'.ulul'ﬂtmu.. and, simplifying the above
method—which I have used to make the
reasoning clear—will be found by multiply-
ing the welght in pounds by the square of
the velocity in fect per sccond, and ﬂivit]in;;
the result by 642, As no encrey can be
destroyed, this accumulated work must be
transtormed 1nto some other form of force
i order to stop the train. If the steam is
shut off and the train allowed to run until
It comes to rest, the stored work will be
expended on friction of axles and air resist-
ance, and be converted into heat ; and if
brakes are applied it also will be converted
into heat if the train is running on a level :
if the train is running up hill, part of the
accumulated work is spent in raising it ; if
running down, the gravitation of the train
15 adding to the stored energy, and this
addition must also be converted before the
train 1s brought to rest. We can thus trace
the heat given off by the coal in the boiler
furnace through its tirst change into motion
of a solid body, back to its re-conversion into
heat, which passes away to cause the growth
of plants and trees, that may in distant ages
again appear as coal, and thus complete the
cycle of changes.

There 15 in tlis matter another point to
be considered, which I have never seen
explained in text-books or elementary
articles on mechanical matters, and which,
therefore, to complete the illustration, I
shall here deal with ; for although it does
not atfect the practical working, vet its
study will help to clear away such cobwebs
as obscure the fancy problems mentioned
at the cominencement of this article. We
know from daily experience that if we wish
to put a body in motion we must have some
abutment from which to work. We press
our feet against the ground at an angle to
get thrust against a truck; the explosive
which drives a ball from a gun presses
equally against the breech, causing the
recoll ; and generally the propelling force
acts between two bodies, and the greater
velocity 1s 1miparted to the lighter mass, in
the ratio of tim welghts and other resist-
ances of the masses. If one surface were
absolutely fixed, the whole motion would be
applied to the other ; but there is nothing
absolutely fixed, not even the earth itself,
which 1s both moving through space and
revolving upon its axis. Now, 1n respect of
two forces acting upon one body, 1t does not
matter what disproportion there 1s between
them, the less must modify or increase the
larger, according to its direction and 1n-
tensity. If one drop of rain falls into the
Pacific Ocean, there 1is that quantity of
water added, although we cannot discern 1it,
and the slightest change of force cannot
occur without producing an effect—small,
inappreciable by our senses perhaps, but
stiIE produced. ‘

Now, when the brakes are applied to a
rapidly moving train, there 1s a very con-
si&erahle pull upon the rails, and this pull
must be transmitted to the earth, and tend
to increase or retard its rotative motion,
and for this there must be a compensation,
as its rotative motion does not, on the
average, vary, and this compensation 18 in
the starting of the train. When the engine
is started it is a question whether 1t moves
forward or the rails beneath it backward,
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and while the speed continues accelerating
this backward force acts on the rails and on
the earth ; as soon as a uniform speed is
maintained, the forward pressure on the air
1s equal to the backward force on the rails

and equilibrium occurs so long as the s eed
remains unaltered. This applies directly to
the following catch problem. A bullock or
other animal is fastened by a long chain to
the mast of a vessel ; he is supposed to be
standing aft, when he suddenly rushes for-
ward to the end of his tether, where he is
suddenly pulled up. Will the shock of
stopping him augment the speed of the
vessel? - Certainly it will ; but during his
rush the backward pressure of his feet,
corresponding to the forward momentum he
was acquiring, was retarding the vessel—the
effects of his efforts upon himself and the
vessel being proportional to their weights.
and resistances to motion. This question
may be put in many difierent shapes, but
will always work out the same if all the.
circumstances of the case are fairly con-
sidered.

Another problem is :—Suppose two trains:
travelling in the same direction at the rate
of one mile a minute and being a mile apart,
and at the rear of the first train there is a
cannon, loaded, and capable of discharging
its shot at a muzzle velocity of one mile a
nunute, what will be the result of firing
the cannon ? The ball within the cannon is
moving in the direction of the train, at the
rate of a mile a minute, so when the powder
15 fired which would give it that velocity in
the opposite direction, it sinply arrests the
motion of the ball the cannon leaves to fall
on the road ; the reaction of the powder on
the breech of the cannon imparts to the
traimn the momentum previously invested in
the ball, therefore the train has the same.
accumulated work, while 1ts weight is-
reduced by that of the cannon ball, and its.
velocity therefore proportionately increased.

From the foregoing remarks it will be
seen that the points raised admit of very
clear and simple treatment, and call for no-
particular mathematical ability for their-
solution, and yet 1t 1s astonishing how many
people are puzzled by them, though this
may in some degree be explained on the:
cround of expecting something involved
where all is clear; but at all events they
afford an opportunity of showing how per-
fectly the tforces of nature balance, and
thereby present an absolute check agaiust.
all ln:ialcu ations connected with mechanicak
work.

It is further seen that the principle of
action and reaction being equal in intensity
and opposite in direction is not in its appli-
cation confined to forces acting upon a body
at rest, but also finds its place in regulating
the phenomena of motion., Co-important
with all, at the completion of any cycle of
events matters are in exactly the same con-
dition as they were at its commencement,
thus evidencing the constancy of the
quantity of energy in existence.

It might be interesting to some to pursue
this matter further, but my idea in making
the above remarks has been to emplasise
the expression of the primary laws of static
and dynamic force without becoming ab-
struse, and to this end I think enough has
been said. At all events, sufficient has been
advanced to render the subject intelligible
and, I hope, interesting to those who might
fail altogether to grasp it if it were brought
before them i1n strict mathematical parlance,
and 1t 18 to such as these that I venture to
recommend the attentive perusal of the
present paper., B < S,

= |.:"‘.- i
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MY CRICKET BALL: HOW I MADE IT.
BY FRANK HINDS.

I nARESAY many readers of Work will like
to know how I made a cricket ball that
stood the knocking about of a season with
some old corks and other materals. The
corks were cut square and glued together
with ordinary glue, and when quite dry I
trimmed the cork mass neatly round, and
thren bound it with twine until Klrga enough,
and then glued it well all over and hung it
up to dry. Having procured some suitable
leather, not thick but strong, 'I cut four
picces the shape of Fig. 1, in length half and
in width a quarter the circumference of the
ball, allowing a quarter of an inch all round
for the seam. I then soaked the leather in
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must be pulled up close; the leather will
shrink in drying and make all tight. The
seam can be trimmed neatly with a sharp
knife and flattened down with a hammer.
Harness-makers’ needles are needles without
sharp points. The slightly bent ones are
the Dbest for sewing the leather on the ball.
A small bent awl can be had at any leather
cutters,as wellas hemp and wax (shoemalkers’
wix) to make the thread.

The hole in the leather is bored with the
awl, and as 1t 1s drawn out one ncedle is
passed through from the opposite side ; and
while one needle 1s in the hole the other
must be passed through one needle, acting
as 1 guide to the other. |

It may appear ditticult to hold the ball
while you arc sewing it. Iig. 4 may help

-/

Fig. 1. —Shape of Gore of Leather. Fig. 2.—Mode of holding Gores when Sewing together, Fig. 3.—

Mode of Sewing Halves of Leather on Ball Fig. 3 A.—Section of Edges of Leather.

Appliance for holding Ball during Sewing.

water a short time to make it soft, and then
fixed two of the pieces between two pieces
of wood cut to the same shape as the leather,
for they act as a guide in sewing. I put
t}l[um Into a vice, as shown in the illustration,
Fig. 2, the inside of the leather outside, and
with two harness-makers’ needles — one on
each end of a waxed thread—I sewed them
together, making the holes with a small
stabbing awl. When the two halves were
done the seams were laid open and hammered
down flat. I the: sewed the two halves
together on the ball. There are two ways
of doing this—one is to sew them together
with a straight awl and cut the ends off
close, open and hammer down, or to sew
it with a bent awl, have the seam bent
over, and take in onc stiteh four picces
of leather instead of two, which males a
much better job and stronger, hut more
difficult to sew perhaps. Tie 2 will
help to show how to do it. The stitches

Fig. 4. —

you to understand how it 13 done. A piece
of wood, say a foot long, 1s screwed on the
bench with a long serew. Having cut a hole
in the centre not quite so large as the
diameter of the ball, and with your foot in
the strap or string, the ball can be held fast
while 1t 1s being sewed, and easily turned
ronnd.

To some no doubt this may seem a long
explanation of a simple job. But I hope it
may be of use to some fellow cricketer whose
hoys have split their cricket ball, and that
it will put him in the way to mend it before
the next fine day. Many a time they have
run to me with a broken ball, and in a
few minutes I have made it sound, whereas
if they had had to take it to the nearest
shop 1t would have spoilt their afternoon
game ; or if it had bheen knocked about
move entirely broken to pieces, for the old
saying comes 1n here, “A stitch in time
saves nine.”
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THE ART OF GRAINING.
BY A LONDON DECORATOR,

-
(GRAINING, OvEntuNmu, AND SHADING
AK.

THE student of graining must be prepared
to expend a considerable amount of his time
and patience ere he acquires proficiency in
wiping out the “lights ” or figure of oak—at
which stage of the imitation the subject was
lett 1n the last paper. Presuming, however
that each evening for a month at least has
been perseveringly devoted to this end, and
that the worker has so far availed himself
of copy, graining panel, and my previous
istructions as to be able to imitate the
natural characteristics of the wood in some
half a dozen different treatments, Le may

' now with advantage turn his progress to

practical advantage by graining an ordinary
four-panel door. The door, having been
carefully prepared and “grounded” in ac-
cordance with my preceding papers, it is
finally lightly glass-papered and well dusted
down.

In graining a door oak, 1t 1s advisable to
use both a full-size paint-brush and a tool
(see " House-pamnters’ Brushes,” page 820,
Vol. 1.) for spreading the oil graining
colour, If both are nicely “worn in” to a
level edge, and providing the graining colour
has been properly mixed according to my
divections, no difiiculty will be experienced
in spreading the same evenly but barely
upon the door.

The “rubbing in” of gramning colour is
worked on similar lines as are followed in
plain-painting a door. At the risk of re-
peating oneself, it is, perhaps, advisable to
briefly indicate the method. Suppose, my
reader, you stand aside, ficuratively, and

watch an experienced hand for a few
minutes. My first action i1s to get a small

woocden wedge, and so fix the door that I
can comfortably work on it. Now, the
brushes being well worked into the colour,
and being previously clean and free from
any white f&ad or coloured paint, I place
the pot conveniently to my right, and with
the large brush in my left hand in reserve, 1
start with the tool. We all know that every
door must have two edges as well as two
sides ; one of these edges is always treated
with the inside of the door. You see this
door opens towards us, into the room, there-
fore the front edge belongs to the inside
treatment. The edge is now first rubbed 1n,
after which I coat the panel mouldings. It
is apparent that a little graining colour goes
a long way, as there is sufficient left in the
tool, from “working it in” at the start, to
cover all the mouldings. Besides the two
brushes, you will notice that it is a further
advantage to have a smaller one, called a

fiteh (see also “ Painters’ Brushes”), for this

enables me to go into the “quirk” of the
moulding and to pick out any superfiuous
colour at the mitres, without severely rub-
bing and forcing the hair of the tool into
such recesses. Now I change hands with
the brushes, and, using the large one, the
four panels are coated from the top down-
wards. Although I find sufficient colour 1n
this brush for one large panel, I must take a
“dip” to finish the door. Here, you see,
there is a difference from plain-painting &
door. When using a body colour, we can
take a good generous brushful, leaving the
superfluous portion against the side of .the
paint-pot ; but with graining colour, such a <
quantity would be sufficient for two doors,
and would make it impossible for me to
«ive this one the bare but even coating that}
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is desired. This 1s a more
important matter than 1t
may at first sight appear.
The panels being covered
and laid off the way of the
wood, from top to bottom,
I start with the stile be-
tween the top panels, next
the top rail, bringing the
outer stiles down some
distance also. Here, again,
I coat the stile between

coarse ungraceful mark-
ings, unnaturally wiped,
and very crudely break-
ing into the coarse sur-
rounding  grain.  When,
however, a piece of “sap”
15 neatly and properly exe.
cuted, I see no reason to
condemn its introduction,
although 1t should always
be executed with subser-
vient effect to the panels.
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the lower panels, then the The alternative treatment
wide middle rail, or lock of the lock rail is to comb
rail ; then the bottom rail  j .o = (G T 1t into grain of a graduated
of the door, and, finally, R — :‘ WNECEEH E= )= G </,-”f nature, and then to work
finish with the long outer o A e e T e S A7 a little quiet figure thereon
Isnilesilwhficl}trun 1;_:rhe wﬂmle L e R R G R R i v i e ke —this, nft:lﬂur:ae, being put
ength of 1t. ou have i 04 __ in across the grain, just as
seen how, having first _ =1 S —How She Bap:1s wiped out, In graining E}tlles J iljanel:i.
spread the colour evenly on each portion so ' —I must mention that there appears to be ; The latter method is one often applied also
t{]at it is all the ﬁame_dePth, I lay it off  two working principles which stand before | to the bottom rail, and 1s equally acceptable
lengthways, or perpendicularly, just as the ' any questions of individual choice or experi- | there ; whilst the very coarse grain and
e e €11C€. ' The first of these—that o s s
i ',:1!'1’.'-'- WV atURP AV efll the constructive lines and fram-  ERiANP -"':‘fll"‘-"-.‘[ __'TF’ Wg/: Y AR
il Ty ing of the woodwork must be [If# ‘-'*.‘~"--F~3":-'t}'1.“'$"-‘-'" 'i "-',jfl_’.'f"';'-f-;,-. i el

rigidly adhered to—is a matter ik dert e | i

[ have explained in “rubbing oI ENEINEy AL RN ST]

" and “laying off” the colour. B 1P SRR

Second to this, we have to con- '

sider it the duty of the grainer

to treat the door in such a man-

ner that its design and propor-

tions shall be clearly displayed

and “set off” to the most ad-

vantage.

That the recessed and mould-

ing-framed panels are the most

switable portions for the best

figured work displayed upon a

door no one will question. Such

being the case, the woodwork

surrounding them should cer-

tainly not only frame, but act as

a foil thereto. [ therefore, per-

sonally, must recommend a good

variety of cleanly-executed “plain

combing” for the bulk of the re-

maining woodwork. The usnal

exceptions to this simple treat-

ment are the middle rail, the

bottom rail, and, occasionally,

the narrow rail across the top.

A large proportion of grainers

e Wl z - - -_-_- _-_-' o - -

. : s S | J
(il 1nvanably make a practice of IRUTRARE ittt
MR 1mitating a piece of the “heart [HiE ‘]jh panr o T
i Vi BN S ;'“1 of oak,” or sap portion of the n“ri-'g'ui:';}_"';' L LRV ]';; Ay, A A e
oo 7 N "-"!:_"1“.-|','-'!k!*1|: wood, across the entire width of “:H.u MI_Hl I | VAL i Ve A
i'.."l'L'i " i - ™ a | :...I_,l'l..lf-u.:'.' -.‘IJJ--J.I.. =Ll 1 ! g it L
] the lock rail. The success of this

4] Fig. 22.—How the Figure is wiped. Fig. 23.—Graining in Fig. 22 when wergad.

treatment will very much de-
wood is used which forms each part of the

end upon the manner of its execution. | sap which is occasionally used on the
{.Iﬂur; and now, having given the nfould- }*‘uliy three-fourths of the “sap” (so-called) | top narrow rail is less happy in effect
ings a final “lay off” with the tool, you | that is worked in this position consists of | than on the lock rail.

can bring out your combs | | Thecharacteristic mark-

and graining tools and BZZgF77 WJZ/)}%;‘_;BS::?J = AR \ ey ings and growth of the
start with the four panels. PE2ZEEE s 7 sl e it p MEEE EE R BAR R RS REB IoR B  sap, or heart, of oak will

careful study, and also his
practice in *f wiﬁing.” I
am well aware that many
good grainers will never
use it. Some will say that
as the sap is the least ac-
ceptable portion of the
tree, the carpenter would
seldom put it into a real
oak door. This may be
right in theory, but I ven-
ture to think the coarse-
grained and sap is to be
seen in a real door more
often than not. Observa-
tion on the student’s part
will well repay him In

combing in oak graining
18 a matter 1t will now
profit the student to con-
sider here.

Assuming that the door
panels have been credit-
ably combed and veined
gl.ftez ]:he ma.nn(f}' indicated
In the preceding paper,
the learner will ﬁatlt:;rglly
Inquire, “ How should the
remainder of the door be
treated ?” In offering some
assistance upon this point
—which is one that
scarcely any two grainers
are entirely agreed upon
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such matters. Again, there are some | are cleanly treated. The door now can | woodwork. In order to more simply and

rofessional grainers, to one’s personal | stand and dry, when it will be ready for | practically illustrate these remarks, T will
}nmn-*ledge. who, notwithstanding they are | overgraining or shading. take the required tools for overgraining oak
able to wipe the lights most naturally, Before leaving this practical stage of the | in water—viz, a medium oak overgrainer

can gnl;( make “a poor fist” with the [ work, I may with advantage indicate some | (Fig. 15, “Grainers’ Tools,” page 40, Vol. I1.),
“heart ;” and therefore, knowing this, they [ other plain-combing arrangements. If, as the badger-hair softener (Fig. 16), a small
na.t,umliy decry its use. Other experienced | is advisable with a learner, he does not try | piece of sponge, a piece of wash-leather, and a
workers also contend that only on the thick- | his hand at “heart” upon the lock rail, partly-worn paint tool, and with these finish
ness, or “returns,” of a piece of work should | using instead the graduated combing and graining our door. The paint-tool, which
sap be worked ; but this also may not be so | simple veining, the whole of the perpen- | will answer the purpose of a mottler (Fig.
acceptable in general practice as it appears | dicular stiles might with advantage be | 5)for our present purpose, must be perfectly
on paper, for the grainer who sets himself | treated with the same plain clean combing | free from oil paint or grease of any kind. 4
the task of showing the growth of the wood | with two steel combs. The rails should | Z%he water pigments used for overqrain-
upon face and thickness both requires ex- | then be worked with a fnnd variety of | wng oak are principally Vandyke brown.
ceptional skill and knowledge. Independent | combing and veining, and the complete | ivory black, blue black, and occasionally the
of this, I do not think the mouldings of a | effect will be very much as would ap[;ear i | siennas and Prussian or indico blue. As [
panel are improved by coarse markings | real oak, the action of light upon the dif- Eur]msu devoting the succeeding paper to a
worked across their bulk, which would | ferent ways of the “grain” giving the | brief 7ésume of the varieties of cak, and the
neither assist the contours of the moulding | variety of depth at which we are aiming. | grounds, graining colours, and pigments used
nor give a better effect to the panels. In combing a light piece of grain, a | for such, I confine myself here to a descrip- |
With this brief consideration of what is | “ woody ” effect can readily be obtained by | tion of the modus o erandi, and of those f
most 1n vogue, and the reason and effect | placing over a coarse steel comb a piece of | pigments only which I prefer to use in
thereof upon the remaining portions of an | “paperhangers’ "—that is, a loose, very open | finishing a door already combed and figured |
ordinary door, we will now turn to the com- | —canvas. A yard of this stuff is a good | in imitation of very licht or new oak. To
pletion of our imaginary sample. The | and useful help to a grainer, but it requires | this end, I take a little of each Vandyke
graining colour I laid off carefully, as you | a thorough washing to free it from * fluff” | brown and blue black (both purchased ready
must both remember and practise, cutting | ere it can be used for the purpose men- | ground in water), and place them upon the |
up each joint with the brush in a sharp line. | tioned. A picce of rag must always be at | side of a palette (an old plate will answer) -
sefore using the combs, I here take a handy | hand, and each comb should be wiped after | and have also at hand tEc tools just men-
little straightedge, and laying the thin, | every stroke. Plain-combing in itself makes | tioned and a little diluted beer in a vessel.
bevelled edge against the joints of horizontal | a serviceable and pleasing finish to the | Had I a large amount of work before me to |
rails with the perpendicular stile, I wipe off, | woodwork of basements, etc., and can be | overgrain in water, it would be preferable |
with a clean piece of rag, a little of the | recommended before much of the *rub. to stain a quantity of the liquid to the |
gramming colour from one side. This will | bishy” figuring one sees repeatedly in small | desired depth and colour in a vessel ; but
further define the joints as they exist in the | houses. Practice alone will make the stu- | with only one door side this is not neces-

|

real wood. dent a good, clean, and quick worker with | sary. !

As one specimen of combing effects, I now | the combs, in which matter my written in- Vandyke brown is the pigment most |

take a coarse gutta-percha comb and draw | structions cannot, I believe, further aid him. | extensively used for overgraining oak, its |
down the stile between the upper panels, Quergraining and shading oak is the | richness and transparency making it suit-

giving it first a straight and then a slightly | final process applied to all imitations of oak | able for all varieties. For the new-oak
angular direction. I now go over this with | worth calling such, the object of which is to | colour applied to our door this pigment
a medinm steel comb, and, using it a little | give more varicty of natural depth to the | alone would give our finished work too
out of the upright, obtain a fair effect of | work, and to enrich the whole effect. It | warm a general tone. I therefore stain a
coarse combing. The stile between the |is worth noting here that, beyond the | little of the beer with a little blue black and
bottom panels is now similarly worked, but | national associations of the wood, and its | Vandyke upon the plate, then dip the long
hardly so coarse in grain. The top cross | beauty and serviceability, the oak has | oak overgrainer (Fig. 15) into the beer,
rail 18 next combed with a coarse steel comb, | another prominent claim for obtaining the | which makes the hair cling together ; and
and then a fine one, which gives a somewhat | first place in any practical considerations of | here I work the stained liquid into 1it, which
light effect. Here you see my combs have | the imitative art, and this from the fact | is reacdy prepared on the plate. If the over-
gone over the limit and on to the outerstile. | that the two processes of “oil” and “dis- grainer had not naturally formed itself into
his must be put right, or, in combing the | temper ” are both used in graining it. The | the two or three divisions of hair, I could
latter, we shall get a muslin” marking | preceding part of my paper has been occu- | easily have given it that effect with the
stead of a grain, To this end I place the | pied with the manipulation of oil colour. | finzers. With the brush well charged, you
straightedge up the Jomnt, and with the | In now tollowing the overgraining process, | see, I now place the hair thus divided upon
paint tool, used comparatively dry, I remove | the student, whilst completing his study of | a panel, and draw it down in line with the
i]‘f-’ .ﬂl'-]“tm”ﬂblﬂ comb marks by carefully oak, will further acquire knowledge and | grain. This shading I prefer to apply
\JH; Illlllﬁ at:tl,lfe-lllt'GUt' I}'l}e lock rail next in- facility of execution such as will materially | rather sparingly down the figured half of
arel Y hE“Im“- SINg a coarse gutta- | aid him later on in graining other hard | the panel, and, as I replenish the brush
perchia comb, 1 commence on the upper half woods, which are usnally worked in dis- | after each continuous stroke from top to

i T i " . = =

E:I;:.LI:E u]ut the E{I;Imlr’ giving the comb a | temper, or water, pigments. bottom of panel, notice that the hairs must
F ¥ L - * 3 " & . ® " &

widtl .:.th iovement, and thus varying the Overgraining,” as practically interpreted | not separate into divisions of too fine a

Hon of t]im‘]‘l:;& ?ﬂ‘hﬁ'ﬁl@iﬁﬁg fhg ,fﬂtt‘mfl- lg:,r most grainers, means the application of | nature, which wu}uld give a “liney ” cffect
now, with l'afrlﬁnd thimb. |icl . _.”1]':' 1t. YOIy W eak stains of a pigment, ground 1n | to the panels. DBefore the markings have
e el 8 oo Ln ﬂ:.", wipe out | water, upon certain parts of the grain and | had time to dry, "I now tia;}ce the badger,
into mmtimr centfe ol e tD 1,_.; l1;::-.1* n::»-.jmtrni,, vmnmg,_ﬂnd 111 sucllﬁ manner as the real and, with a gentle ﬂlﬂl{{tlg motion across
in nature, which the learneg 0 tE f-tlﬂll‘-tl effects aimed at are digplayed in the natural the panel, ease off the hard edge of each
To finish this T tals ﬁnlémﬂ EEI} Ul‘El- wr::-qd. We have previously seen how the | line. Having similarly treated the two
diagonally cut u the coarse minﬂgiﬂ-r’ “1:1{ grain ﬂj“fl hgure are obtained by the use of upper panels, the shading being only just
ing the sap, and also v itgcarefull ound- | one transparent oil colour manipulated | noticea le, I take the tool, and, with an
the latter, taking care that thiers is i J’f“?fi’“ upon a solid, opaque ground. It is at once equally thin wash, I put in a few broader
ness of figure or of gen;arn,[ effect &D &a”{ 1- | apparent therefrom that no variety of depth horizontal shades u]mn the lower panels,
dunating the coarse combing in h ttlmtgmi of colour is pnssﬂ,:le with 't.h_ese”twu factors | placing them where the grain has been given
manner. The bottom rajl I By '-"'1 only, hence the overgraining,” or “over- | any decided curl or inclination. This bmpg
in a plain and graduated  effoct And cnmt)m : 3{“—"“3?-”.?, of portions of the oil graining. If | softened off at once, 1;11:3 lock rail, with its
myself with putting in a few X innle 1'? ﬁ we further examine the grain of the real | sap, is next treated. The sponge is nmtl
across the top portion. Makj p'e Hghts | wood, we are easily made aware of what our | dipped into the stained wash, and then, wel
axing sure that | oil-grained combing now appears lacking in | charged, is “ dabbed ” against the knots, or

my combs have not aeain intride ¢ - :
outer stiles, I finish ?hezgrﬁltﬁ:i;l);lieﬂlj —a variation of shade and a “softening ” of | centre of the heart. Before the colour can

combing with the 4 ; some portions of the grain. Beyond colour | run down, I bring the badger into play, and
and -t,hgu draw thg ]ﬁlﬁ:g{ﬂ]ﬁmprse comb, | depth, it is the province of overgraining to ! by it, with a facirit-y ucqui:_?éd with practice,
motion down the entire len th 'ﬁ a wavy | either warm or cool the oil graining, to en- | the colour is manipulated into a patch, with
ings finally are combed wit a..littlleE mou.d- | rich or to make more sombre, according to | its darkest parts over the knot, and its |
care being taken, yon see, that thev?;ifgs; our requirements of finished colour, different | extreme limits so softened as to be nearly

constructive divisions of the door or other | imperceptible. Now I take the damp
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folding it and llmini,; mi
= +ipe a couple of sections cleanly ou
ren e i The badger giivesil a ﬁuail

ine. and having put in, with the tool,
:f%ium dark shade where the sap
¢akes any decidedly “knotty” turns, the
lock rail is finished. The two short stiles
between the pairs of panels I now shade
with a darker wash of a warmer tone, wiping

- out a light where the grain turns. Across

the top rail the tool is now crossed at
broadly regular intervals in a very light
wash, and then well softened across. The
outer long stiles are finished with solid
shading, whilst the wide bottom rail I leave
with a dark shading to the lower half, and
lighter effect on the top edge, so that the
joint of the same with the small stile be-

_ tween the lower panels 1s emphasised and

clearly preserved to the eye. _
The plan above described for overgrain-

ing, in the ordinary sense, a four-panel door

is one that preserves the unity of the struc-

ture to the eye. If there 1s too much cross-

- ghading to the panels or rails, the effect 1s

not conducive to re?nse, whilst the general
darkening of the stiles, especially the outer
ones, frames up a door very pleasingly.

 The strength of the washes used must

always be so faint that, when varnished,

- the two oil and water processes become mel-

....I-:.-:tf 'ﬁ_:_ 1.-_ -. .

»

s
§
"
s

- mouldings with the same.

% secondary considerations.

lowed into one effect. If the overgraining
is sufficiently obtrusive—either by difference
of colour or depth of shade—to allow it to
be clearly picked out by the eye from the
combing beneath, 1t is overdone. There are
many other simple and woody treatments
for overgraining oak, and these the learner
will be best able to acquire by the study of
masses of real wood, and especially the
finished graining of experienced workers.
Shading, or glazing, oak is a process by
which either old or new graining can be
altered in tone or colour by using oil colvwr.

- As this requires no megilphing, a drying
- mixture simply needs to be stained accord-

ing to desired colour. Grainers occasionally

. glaze over portions of their new work, such
- as the stiles 4s above treated, with the same

graining colour, and may also coat the panel
ulc In matching old
raining, the oil glazing process may be use-
ful in helping to get the mellowness which,
independent of the graining, the ageing of
varnish gives to work. Whether used par-
tially, as just indicated, or as a means of
converting light-grained oak into medium,
or medium into dark oak, this is a practice
that any intelligent worker who has mas-
tered the foregoinz will easily be able to

~ accomplish. Occasionally the glazing prin-

ciple is reversed, if T may so term it, in this
manner : The panel is rubbed in, figured
with lights and half-lights, but not combed ;
when this is dry, the oil colour is again
Eﬂret_ld thereon, and the imitation of grain
obtained with combs of gutta-percha, cork,
or a similar soft material. The grain which
crosses the lights is then wiped cleanly
away, and the work is finally overgrained
and varnished. It is very obvious that this
method would be too tedious for all ordi-
nary purposes, but the zealous student will
not fail to practically study a process which

- 13 capable of being developed into imita-

tions far more realistic and natural in effect
than the usual method will allow.

Whether the worker uses gutta-percha,
steel, or leather combs ; whetler he wipes
his figure with nail or thumb-piece, or
shades in oil or watercolour, are really but
Providing the
lmer understands and feels what effects
18 working to obtain—a knowledge to be

derived only from painstaking study of
natural samples, which cannot be reiterated
too persistently hercin—and providing, be-
yond this, that his study of the nature and
qualities of the materials and tools he uses
1s of an equally thorough description, then
unceasing application can and will find 1its
own methods, and success alone will justify
them.

+b

CANOE BUILDING IN WOOD.
BY AN OLD OARSMAN.

PAINTING—LAYING ON DecRk—FINisHING Orr—
INDIARUBBER COVER—WoOODEN COVER—DACK
REST—PAINTER— SEATS —PADDLES—INTERNAL
FITTINGS-—RUDDER-—MAST AND SAIL— DoTroM
DBOARDS—SIRETCHER—CULEATS—\WHEELS.

Waex all 1s ready for the deck to go on,

the whole of the inside fore and aft of the

well should be pamnted with at least two
coats of paint, also that part under the
bottom boards. This prevents the damp
causing rot. When this 1s done, the deck
should be laid on. A very convenient way
of doing this is to have it in two parts—
which allows for expansion during hot
weather—nailed or serewed down the centre
fore and aft beam (see Iig. 19). When all
1s ready to put on the dEC{i{, all parts which
it covers should be painted, so that no damp
can settle and cause decay. The deck, of
cedar, 15 usually from 4 1in. to 3 in. thick,
and carefully selected, so as to be free from
knot or shake. Having fastened 1t along
the centre beam, it is fastened with screws
or nails into the stringer next the gunwale,
care being taken to press it gradually into
the proper curve over the deck beams as
each screw 1s driven home. When all 1s 1n
place, the edge of the deck 13 cut away close
to gunwale and shaved down with the
smoothing plane, the final finish being given
with glass-paper. If this 1s well done, it
should look like a piece of cabinet work,
and, if properly fitted, will be water-tight.

The coaming which surrounds the well 1s

made of ash, oak, cedar, mahogany, or other
wood most econvenient, but as good a mate-
rial as any is an ash hoop, which can be
procured at the cooper’s, and 1s then planed
down to a quarter or three-eighths of an
inch thick, and from one and a halt to two
or more inches deep; or any other wood
can be treated in the same way, this having
been steamed or soaked in hot water, so as
to be solt and tough enough to turn at the
corners, beginning in the centre of the fore
end of well by serewing 1t to the deck beam.
A strut of wood is used to force the hoop
into the corner of the well (the corners are
curved at a small radius), and so on in each
corner. The join, or two ends, should meet
in the centre of the side of well, and there
be joined with a scarf. The hoop being
driven into shape as nearly as may be,
serews are inserted one after another from
the first in centre of fore part of well, at
about an inch and a half or two inches
apart, until all is fixed in place and the
scarf of the ends is made. The coaming
is then finished off with plane, spokeshave,
rasp, and glass-cloth. If properly doune, this
makes a very strong piece of work, quite
capable of bearing the weight of the canoe
when lifted by the sides of the well. These
sides are usually covered with a thicker
deck than the other parts. This is to take
the strain off the cleats and other fittings
serewed to them. These side decks are
eased or bevelled down at the ends to meet
the other parts of the thinner decks.

It is a good plan to attach a bead of
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- seated 1n the canoe.

American elm or ash along the edge of the
deck outside, so as to take the rub which
must mevitably take place from daily worl:
in going alongside boats, locks, quays, or
anything else. It is made like the seetion
of a bow, flat on one side and half-round on
the other.

The shell of the canoe being finished, it
should be well rubbed down all over with
glass-cloth ona piece of cork, the final touch
being given with some fine glass-cloth. All
roughness, uneven marks, cte., should be
quite removed. This being done, you pro-
ceed to finish off the keel, stem, and stern
posts to the proper size to take the metal
band (whether copper or iron), which runs
from the top of the stem along the keei and
up to the top of the stern post. This 13
used to save the wear and tear of those
parts which 1t covers, and 1s usually a band
of metal of from one quarter to five-six-
teenths of an inch wide, by two to three-
sixteenths thick. It 1s attached by screws
or nails at various distances along its length
—say, at from five to six or eight inches.
It is a good plan to fix rubbing pieces or
bilee keels of hard wood on each side on the
edee of the second or third plank from the
bottom. This greatly preserves the planks.
Three feet will be 110115" enough. They
should be half-round on the outside, and
half an inch wide, fixed by screws or copper
nails parallel to the keel.

When the shell of the canoe is completed
and finished oft with glass-cloth until as
smooth as a dining-table, it must be done
all over with the best copal varnish. This
must be allowed to dry and harden until 1t
can be handled without sticking to the
fingers, and then at least two more coats
must be put on, each drying completely
before being handled. She will then be fit
for use. '

The well should be covered when in use,
and this can be done with an indiarubber
cover, or a wooden one of light cedar.

In making the mdiarubber cover, use two
picces of cedar about 1 in. thick, the same
lenzth as the well, and about 4 to 6 in. high,
just where the knees come when one 1is
This strip of wood 1s
sloped away from where the knces are, both
forward and aft (sce Fig. 20), to about 2 in.
in width : these pieces of wood are placed on
either side the coaming of the well parallel
to one another, and are kept in place by two
bits of wood screwed to the deck with two
screws ; thesepieces of woodare 21in.long, 11n.
high, and ¥ in. wide (sce I"ig. 21). When 1n
place, a sheet of indiarubber 1s laid over all
and nailed throuzh strips of leather with
copper tacks to the edges of the two parallel
pieces of wood. When all is completed, cut
oftf the indiarubber close to the wood, leaving
a flap to go over the fore end of the coaming,
where it can be fixed when in use by a piece
of cord led from a cleat on the port side,
ronnd the coamine to a cleat on the star-
board side, this being fixed after the paddler
has taken his place in the canoe. A cord
should be run in at the edge of the Hap of
indiarubber and firmly stitched there; the
after end, or that next the paddler, can be
cut any size that may suit the faney, a good
plan being to have enough to reach up to
the chest, and if very wet or rough it can be
fixed toa button on the coat ; such an apron
as this will keep out any water or rain, and
is very safe, as 1f an upset occurs it is loose
and free from the canoe in an instant.

The wooden cover is made by having the
side pieces a little heavier, and at least 6 1n.
wide all along the length, and a light piece
of ash hoop should be curved over from side
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to side in two places so as to raise the deck
in the centre (Fig. 22); the cedar or other
licht wood is pressed over these beams until
it comes to the edges of the side pieces,
where it is nailed and planed off to the line
of the sides: the fore end can be finished
with an ash hoop to fit round the coaming ;
the after end must be cut out, so that wha}n
in place it may fit round the paddler’s
stomach, and if found necessary a strip of
indiarubber can be put on so as to be

drawn round the waist and up to the chest,
but if rough or wet, a cape can be worn
which will come down and cover the hatch

_IﬁIacg_regnr has been used, no one can

imagine how comfortable it is: the two

muscles on each side of the spine rest on
the wood, the spine being between them,
the result being that there is no fatigue
from its use, and one can go paddling for
days without feelin% worn out.
doubts its efficacy, le
rest, and paddle a few miles without it,
when he will find he will have a sore back
from the rubbing against the coaming.
When out of the canoe, this backboard lies
close to the deck out of the way.

Another necessary part of the outfit is

] If any one
t him remove the back !

—
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best of this rocket line is that it never kinks =~

like most other kinds of rope.

By arranging

the painter as described in the foregoing

- account, it is ready for instant use in case

to jump ashore or fling

you have suddenl
ﬁuat or steam launch for

1t to any passing
a tow.

Seats of various kinds are used to protect

use a frame with cane plaited in like the
seat of a chair, others an air cushion
blown up, and a very good seat is a life
belt rolled up with a spare pilot jacket
folded upon it, but any one can improvise

Fig. 23.

' one from the hard bottom boards ; some

Fig. 19.—Mode of Nailing or Screwing on th
eD
Wooden Cover or Apron, Fig. ZBE:—Ba.ck Rﬁf_’ Fig. 20.

Fig. 28, —Button and Plug to go in each End
of Half Paddle.
Fig. 31.—Diagram showing Feet in position on Stretcher.

—>Side of Apron to cover the Well. Fig. 21.—Stop to keep Side of Apron in place.
Fig. 24.—Fastening of Back Rest. Fig. 25.—Paddle. Fig. 26.—Jointed Paddle. Fi

Fig. 22— -
g. 27.—Half Paddle. K
Fig. 29.-—Section of Paddle Blade. Fig. 30.—Mast with Sheave and Block for Halyard, .
Fig. 32.—Frames to take Stretcher at various distances. Fig. 33.—Cleat.

0 as to keep out any

. Wet ; a small strip | the painter : thi ! ‘ '
of wood p painter ; this had better be made from | some kind of seat that mayv be suitable =
next th{i ﬁgg‘;l?n }ﬁeee;&éllfsaﬁnu({l['l the edge | tanned rocket line such as is used on the | and useful. d
" In the original Roh Roy g’&“;?- o coast for saving life from shipwreck, and The paddle (Figs. 25, 26, 27) is almost
invention for aback rest hay sae: ﬂdﬂlmp e | can be bought from the ship-chandler’s near | the most important article needed, asonit 1
purpose when on a journey .-t o, Cv ey the docks. To use it, there must be two | the progress of the Rob Roy almost wholly 7
oak, 18 in. long and 93 i?;: w‘r?c? pﬂec‘?s‘nf holes bored through the tops of the stem depends ; it is usually made from a spruce s
thick, rounded from the % ; ih Y » In. | andstern posts with a 2th bit ; through them | plank, which has been selected so as to be 9
like a rib bone of beef, are jof Y d tE edges | the ends of ten fathoms of this light strong | entirely free from knots or shakes, and is 2
by two crosspieces of the é]ﬂmff S ogether | line must be passed, and a knot made in | from 7 to 9 ft. in length ; the plank has the 9
Figs. 23 and 24 the lovwes owedh EEr as El-ﬁ each end ; this is uite secure enough, and | form of the paddle drawn on it, and it is -
50 as to rest on the coamis s ci‘% ?ﬂvl can be used for trac ing the canoe along the | then eut out with a saw, and finished with d
work there when moved by the act; reely | river-side, over the grass, or to drag her over | hatchet, draw-knife, plane, and glass-cloth. N
the paddler ; it is kept in place b lon of | any obstacle that may be met with in a Paddles of different kinds are used : if the o
of ropeor indiarubber tubing passin ytﬁ piece ' day’s journey, such as gates, walls, locks, | canoe has a rudder, the paddle is short &
a small hole in the deck, and ¢ rough | fallen trees, or, in fact, anything you might | and one-bladed so as to be used one side, .
together. Until this contrivance EI; ?,Ed encounter. When not in use, it is kept | the rudder beinz held against it and & 8
x . | cotledup on the top of the hatch on deck ; the | straight course thus ensured ; paddles are ~ ®
P e ) The Work Magazine Reprint Project (-) 2012 toolsforworkingwood.com Jmﬁ
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AT :n two parts, being joined by a
3l mﬁmthepcenpﬁuft e%andle, and
:  if desired, they are divided and a plug (Fig.
® 98)is inserted, which from haying a smooth,
o flat, button-shaped top, rests in the palm of
" the hand and preventsa blister ; some paddles
. have the ends rounded, others square, but
all have the ends of the thin blade protected
strips of thin copper which are folded
4 round them at right angles to the
d{e or loom, and are then tacked with
per tacks, preventing the blade from
gplitting, as it would undoubtedly do with-
out such protection ; if well made and the
blades are kept thin, the paddles are very
light, and their weight is not felt in a long
day’s paddle. In most cases, an indiarubber
ring is put round the loom about a foot above
the springing of the blade ; this answers the
useful purpose of keeping the water from
running up the paddle and then up one’s
sleeves, and giving the paddler a good
wetting. In making the paddle, the loom
or handle should gradually fine away into
the wash of the paddle in the shape of a
web or rib, which should go half way
down into the centre of the blade or wash,
the wood being cut away on each side until
the section appears as in Fig 29, and when
‘finished the edges of the blades should be
from 3th to %ths of an inch thick; the
final polish is given with fine sand-paper on
a piece of cork.
he internal fittings of canoesare generally
put in at the option of the owner. Very
good receptacles for sponges, drinking horns,
and any such articles, can be made with
pieces of net fastened to the fore and aft
piece which keeps the bottom boards in
place, and just under the gunwale; the
~len 18 entirely guided by the fancy
. or requirement of the paddler; some-
' times shelves are placed about 4 in. under
“the side decks and of the same width as
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or any tools on to keep them out of the
~ wef, or books and maps. In some cases,
¢+ lockers are fitted in canoes, but are not
- necessary in the ordinary Rob Roy ; about
- the best locker is to have a hatch so made
- as to fit closely over the coamings and have
- & brass bar over the top fitted with a pad-
 lock, so that the whole well can be covered
- over and locked up.
* Rudders are a good deal used in sailing
- canoes, but are not at all necessary in the
- Rob Roy, as in the mere act of propulsion
. _one can perfectly steer with the paddle, and
.~ rudders require a straight stern post to work
-« efficiently, and so are not suitable for the
“ eurved stern of the Rob Roy.
A mast and sail is a great help on a
journey, but it need not be large; the usunal
. ngis a standing lug, the only spars required
. being a mast, yard, and boom ; these should
be made of good white or yellow pine.
A good guide for the height of mast and
length of spars is just what will stow
- forward under the deck ; sometimes they are
made with joints like a fishing-rod, But for
the average Rob Roy this is not necessary.
- The usual way of fitting the mast with
+ a sheave at the head, and a block near
L the deck, is shown at Fig. 30, and is by
* far the simplest. The boom can be attached
“+ to the mast in several ways: one is to
& use a strip of strong leather, another
% With a brass gooseneck, or an eye in
" the mast into which a curved hook at
& the end of the boom goes, will answer.
5 strong cord is required for the halyard
* and main sheet ; none is better than a six-
. Btrand cord which has stood the test of many
-years use, All spars and masts, paddles, ete.,
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+ the deck ; these are very useful to put knives |

must be kept well varnished, as then they
do not discolour whilst the varnish is intact ;
should any signs of stain appear, the spar
should be rubbed with glass-cloth until it
appears as clean as when new, and then it
should have three or four coats of varnish.

The planks at the bottom are protected
by bottom boards, which are in separate
pieces for each side of the keel. They are
usually a little longer than the opening of
the well, and are of } in. plank about 7 or 8
1. wide, and on the underside of each end
a slip of wood about # in. wide is fixed to
act as a stop when the boards are in place,
by abutting on the timbers fore and aft,
Just inside them ; if fitted properly, they
cannot move ; a picce of wood on either side
parallel to the keel and screwed to the
timbers keeps the bottom boardsfrommoving
away from the keel.

The stretcher is a piece of wood cut in
the shape shown at Fig. 31, so that the feet
may rest on it and take the thrust from the
action of paddling, for without some sort of
stretcher the body would be dragged forward
from the strain of the paddle in the act of
propulsion ; it should be made of a piece of
3 In. plank and rests on the keel, where it is
supported with stops just as the stretchers
n a rowing skiff (Figz. 32).

(leats of various kinds are used for fixing
the ropes or painter, and are usually of brass
screwed to the deck : in a Rob Roy a cleat
on each side of the well is generally used
and found very convenient (Fig. 33).

Wheels to convey the canoe are easily

' made, as two wheels about 14 in. in diameter

are fitted to an axle long enough to permit
the canoe to come between them, and on
the centre of the axle a strong trough about
a foot long, made of ash screwed together, 1s
fitted to tuke the keel, which when in a line
1s passed from the cleat on one side amid-
ships, round the axle up over the deck, and
round the other side of the axle and secured ;
when all 1s fixed, the canoe can be driven
like a barrow.

-
MEANS, MODES, AND METHODS.

PickLE For CLEANING DBRraAss.

O1L of vitriol (sulphuric acid), 2 parts;
aquafortis (nitric acid), 2 parts, both by
measure. Cleanse the brass article from all
traces of grease and oil by boiling in a
strong solution of common soda or potash.
Then immerse in the pickle for a few
moments, and avoid breathing the noxious
fumes given forth by the mixed acids.
Rinse quickly, when clean, in clear water,
and dry at once in hot sand, sawdust, or
bran. This process gives to brass a beautiful
golden-yellow tint, which may be preserved

if the articles are lacquered whilst still hot
and fresh from drying.—G. E. B.

ELectrric Firring ror CLOCEK.

Another application of electricity to
domestic use that may be of service to
readers of Work 1s the following.

The fact that so many alarum fittings are
required to be affixed to the face of the
clock, and consequently cause a certain
amount of disfigurement, prevents many
people from having the fittings adapted to
their clocks, especizlly those that happen to
be valued for old association’s sake, or for
their own intrinsic worth.

The following plan is not at all a dis-
firurement, and has the merit of being eftec-
tive, inexpensive, and practically noiseless.

I was led to devise it owing to the annoy-
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ance caused by the bed-loving propensities
of a maid-servant, and the necessity of some
means of arousing her effectnally without
the discomfort of being myscelf roused at too
early an hour. The means to this desirable
end consisted of an American alarum clock,
a battery and wire, and a continuous ring-
ing or burglar bell.

The first and most important thing to be
done was to fix the alarumn clock (by means
of wires attached to its feet) to a bracket,
which was 1tself secured to a shicld-shaped
panel firmly screwed to the bedroom wall,
care being taken to leave room for the
hand, or at any rate for the finzers, to zet to
the back of the clock for the daily winding-

up, or for setting or altering the alarum.

My clock, one of the Ansonia make, has, as
1s usual with this type of timepiece, the
alarum bell on the top of theclock, with a
switch to shut off the alarum when not re-
quired to ring.

I removed the bell from the top, and
with a small piece of black indiarubber
tubing, like that used for fecdinz-hottles
covered the vibratine hammer that worked

Electric Fitting for Clock—A, Shield-shaped Panel
with Bracket fixed securely to Wall ; B, Clock ;
C, Vibrating Hammer of Alarum ; D, Smal-
support at right angles to A, with Bell-Push
or Wires, E, placed to admit of Contact being
easily made ; F, Spring Catch to hold C.

the alarum, with the twofold object of
making it, firstly, as noiseless as possible 1n
its action, and secondly, of insulating the
clock from all chance contact with the elec-
tric wires.

On a small support fixed at right angles
to the shield-shaped panel I arranged a bell-
push, with a very flexible spring, connected

| with the two wires leading to the battery

and bell, in such a way that as soon as the
alarum hammer was started by the alarum
going off at the required hour in the morn-
ing, 1t made the wire terminals touch each
other, the circuit was complete, and the
continuous ringing bell upstairs was set in
motion, and went on ringing till the lazy
handmaid felt in duty bound to get up—
%t ﬁmy rate for the sake of stopping the
ell.

Before the vibrating hammer malkes the
circuit complete, it passes under a light
spring catch, which prevents it from finish-
ing its usually prolonged and irritating series
of vibrations, The hammer must of course
be released from under the spring catch
bnt:ffcrra the alarum can again be set to go
off.

The panel may be of any shape that is
desired, and may be dispensed with if
there is any convenient woodwork to which
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Ehe dhra.uket and supports can be securely
xed.

If there is any difficulty in fixing the
push, the ends of the wires may be so ar-
ranged that the rubber-covered hammer
makes them touch one another, and so com-
vletes the circuit.—H. J. L. J. M.

A Di1sASTER, 1TS MORAL, AND ITS CAUSE.

At the beginning of my experience as a
metal-worker, I met with an accident
which, to say the least, was very painful
and unpleasant. Being about to work on a
repoussé plaqueabout 121in, by 8 in., I found
that I should require to use a larger pitch-
block than I had by me. As I had always
found empty meat tins very useful as paint

ots, varnish pots, nail boxes, ete., I thouzht
f would try one for melting my pitch and
the other ingredients, using one of Fletcher's
Argand Bunsen burners to give the requisite
amount of heat. After breaking up the
pitch, and mixing with the other ingre-
dients, I began the melting process. The
tin I used was a medium-sized one, and as |
required a considerable amount of pitch
melted, I made several meltings with com-
plete success. When the fifth boiling was
finished, I found there was rather more than
I had put in each time, but not enouch to
make two meltings, so to save time I put
all that was left into the tin. It melted
quite as successfully as before (and began
to boil), but as sooni as I lifted the tin off
the gas stove, out came the bottom of the
tin, and the boiling pitch ran all over my
rigitt hand (with which I was holding a
piece of wood against the bottom of the tin
to steady 1t while pouring out the pitch), the
whole of which, with the exception of the
thumb and a part of the palm, was covered
almost up to the wrist.

The pain for a moment was excruciating,
but almost ceased as soon as the fluid pitch
had cooled and set, only to begin again when
the scalded parboiled skin was exposed to
the air after the pitch was removed. I was
able to help, left-Eanded of course, in doing
this, and owing to my hand being more or
less oily, as oil was one of the ingredients in
the mixture, the pitch came off without
much paia with the help of sweet oil ap-
plied on cotton-wool—and patience. When
the hand was quite clean, it was dressed
with zine ointment and oiled lint, with
cotton-wool ad libitum to keep out the air,
and I went to bed, and, thanks to a stiff
glass of something warm, to sleep. In the
morning, each finger was em'ullnped in a
blister rather larger than a pigeon’s eLT ;
the hand felt very stiff, and there was a
panful sensation under the nails where the
pitch had touched thewr. For some days
there was much throbbing and pain, but in
a little over a month the hand, which was
dressed every day with zinc olntment, was
quite well, there being not a sign of the
scald to be seen.

The lesson I learned was to buy a
ﬁlumber’s melting kettle for my pitch, and

. may add that I have never used a meat
tin for the Fur]mae since.

The exp anation of the disaster that I
can give 1s this: that the double weight of
E1tch i the last boiline forced out the

ottom, the solder on which was melted out
by the extra heat at which the mixture was
allowed, inadvertently, to boil.

H. J. L. J. M.

A CrHEAP FILE HAXDLE.

A very good temporary, or even perma-
nent, handle for a large tﬁe Or rasp l'll?lﬂ,}' be
made by cutting a short length of compo-

sition pipe as used by gas-fitters, tapping it
gently all along till it loses its cylin-
drical shape and becomes elliptical (in other

words, flattening it out shightly for the |

whole of its length), and then knocking it,

without too much force, on to the tang of |
the file. If the file be first slightly warmed |

and dipped into powdered resin it will hold
better.,

Over this composition handle a piece of
indiarubber tubing may be drawn, which
will give one a better grip on the handle,

and prevent the hands being blackened

by the lead contained in the composition
tubing.

A piece of indiarubber tubing slipped on
to the point of a file or rasp will often
enable one to get a good firm grasp of what
1s sometimes an awkward tool to hold.

H.4J. L J. M.
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*." Patentees, manvfacturers, and dealers aenerally are re-
fuested to send prospectuses, alls, ete., of their speciali-
fies in tools, machinery, amd workshop applicences to the
Eiattar of Wonk for notice in ** Our Guide to Good
Things,” It ts desiralle that specimens showld be sent
Jov examination and testing in all ewses when this con be
tone withaut inconvenience, Specimens thus received
will be veturned at the earliest opportunity. It must be
wnderstonl that everything which is noticed, is noticed
on its merits oinly, ondd that, as it is in the power of any
one arho hos a vsernl artivle for sale to obtwin mention
of it in this deporiment of oRk without charge, the
notives given partule in no wuay of the nature of adver-
Eisements,

OOD THINGS.

18.—Ieanson’s CuasMrioxy INCUBATOR.

Maxy of the readers of Worxk have expressed a
wish from time to time to know something of in-

cubators, and 1 have much pleasure in saving |

that I have in my hands a practical paper on the
subject which will appear when the davs once

more begin to shorten and work of this kind

—e—

and may be obtained at that price of Messrs,

Charles Hearson & Co., 233, Regent Street
London, -W. To purchasers of incubators the
book is supplied gratis. It contains a carefully
| compiled code of instructions regarding the use
- of the incubator, and also meets at once all the
- various questions that may be put by those who

—_— e — e

| are curious about artificial hatching of chickens,
and affords explanatory details on all points,
Many, if not all, of those who have used it
- declare Hearson's “ Champion Incubator” i
the best yet in the market, and this, without
doubt, is the secret of its success and popularity,
The manufacturers are always willing to lend
assistance to all who use their machines.

19.—Tart's Scrrnvr Prrr,

This is an ingenious contrivance, invented,
| manufactured, and supplied by Mrs. Thomas
Luit, 116, Rose Street, Edinburgh, Jewellery

1y Tait's Sulphur Puff for Plants,

i Casze and Plate Chest Maker and Fanev Leather

 Worker, for pufling finely powdered sulphur on
| plants infested with insccts or otherwise requir-
ing dressing with sulphur. The nozzle is of
| turned wood, and is fitted within with a piece of
- very fine wire ganze, through which the sulphur
- is blown by the action of the bellows to which it
1s attached., This consists of a coil of wire
covercd with leather and bound with fine cord
between the coils of the wire from the larger end
to the nozzle, which unscrews to allow ths

e
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Longitudinal Section of Hearson's Champion Incubator, showing the Internal Arrangements—A, Tank
of Water ; B, Movable Egg Tray; C, Water Tray ; D, Holes for Fresh Air; E, Ventilating Hﬂ!ﬂs;
F, Damper; G, Lever ; H, Lead Weight ; K, Slips of Wood ; L, Lamp Chimney and Flue Pipe; M,
Non-conducting Material ; N, Tank Thermometer ; O, Needle cr Push Pin from Capsule S to
Lever G; P, Screw with Milled Head ; R, Filling Tube; S, Thermostatic Capsule ; T, Petroleum
Lamp ; V, Chiianey for Discharge of Surplus Hesat ; W, Chimney for Products of Combustion.

will be taken up more readily than in summer.
But as some, even at this period of the year,
may desire to have some little information about
them, and have made inquiries about this par-
ticular incubator known as Hearson’s “Champion
Incubator,” knowing only that it is an excellent
one, and wishing to learn still further why it
has proved so successful, I am permitted to re-
produce the annexed illustration from Mr. Hear-
son’s manual, ““ The Problem Solved,” and to call
attention to the book itself, which is sold at 1s.,
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sulphur to be put in. The knob in the middle of
the larger end, which is of turned wood, also
UNSCTEWS, \ s
colours of French moroceo, and arve certainly
most handy and cleanly for ladies’ use.
form when at full length is shown in the accom-
panyine illustration. It is sold by most reeds-
men throughout the United Kingdom.
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They are made in all the different
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not quite sure about the retail price, but i--'-r

may be ascertained on application to Mrs. Tait.
Tue LpITOR
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% NOTICE TO CORRESPONDENTS.

nee of the great pressure upon the
e ';4"5;,@ " ﬁiumﬂg ) \‘%RI{, condributors are
~ yequested to be brie] and concise in all future
questions and Teplics. N,y
nseTi i the ** Questions submifted lo Corres-
in & “ﬁ'ﬂ; :r{ referring to anything that has ap-
peared in “ Shop,” writers are requested to refer to the
- mumber and page of number of WoRrK in which the suh-
ject under considerafion a red, and to give the heading
h to which reference is made, awmd the
: ce of residence, or the nom-de-plivme, of
' the writer by whom the question has been asked or to
. ehom a reply has beem alreody given. Answers can-
f sof be given lo questions which do nol bear on subjects
" that fairly come within the scope of the Magazine.

PrETEp—

1.—LETTERS FROM CORRESPONDENTS.

for Current of Air.—OPIFEX writes:
. ﬂE‘L_ﬂf from the numerous replies elicited by

al query (page 190, Vol. I.) on this subject, it
: one of wide interest. Mauany of the suz-

ons have been very good, but it seems to me
it is rather waste of time and money toattempt
o manufacture such an article when it can be
 gbtained at a very low price. I remember many
wears ago, when a child, being greatly fascinated by
imoh & machine as that described by G. E. S., page
a8 Vol 1., but, unless I am greatly mistaken, these
Hwers are altogether ““ out of print " in the present
v, and in that case if one desires to possess one his
aly, or best, plan is to make it for himsclf. There
sowever, a machine which I have found most
ml, and which might serve the purpose of the
Winal querist. It is a sinall fan running in a

t.iron cover, and driven by a 16 in. driving wheel
_with web band. This machine is made in Water-
, ford, and may be obtained from Messrs. Booth
" Bros., 63, Lower Stephen Street, Dublin, for 12s. 6d.,
' which to my mind, considering the etliciency of the
. . article, is a marvellously low price.”

Printers’ Ink.—M. D. C. (Wavertree, Liverpool)
| syrites (= ** In reply to PARAFFIN (Cardiff) (see Vol.
. IL, page 12), he i1s answering a thing he knows
. pothing about. He owns he is not a practical
. poster writer, then why does he criticise one? In
. - answer to H. L. B., I said paratlin would not do to
.| .mix the ink with to write posters with, and I must

tell you the same. Practice makes perfcet, there-
ractise before you ﬂ;:reach to one who knows.
said before, paraflin would not do to write
with, as it leaves a greasy mark all round
e the colour has been applied to the paper,

. FFIN says the principal poster of his town goes
Jfor his amfti tins to wash out what colours he
i es in. on't think he can have many posters

‘H;H‘lnhe, or he would require more ink than the

‘} _ g out of empty tins; and still he says his
.+ work is the talk of thetown. Well, he does not say
.« whether the work is good or bad, but there are
. “some people who do not know the diflerence betwecn
g work and bad, and perhaps PARAFFIN 15 one.
. lasked H. L. B. what he_would put in ink to keep
it from working sticky. You say parafiin will keep
it from working sticky, or leaving brush marks.
% How do {nu know if you have not tried it with a
~ brush? If I were you, I should write about an
. article I understand, not what 1 don’t understand,
It fiin will do for printing purposes, it is all

- rmight. I don't pretend to deny it, but you deny
what {ﬁu know nothing about. If H. L. 3. knows

,f‘ maore than I do, as you say he does, why does he not
- anBwer? Iam open for his altuck on this subject,
- or any 'one else. I don't wish to hurt any man’'s

_ feelings, bat I don't like to sec people writing about
» Wwhat they know, nothing of, and giving the readers
<3 of WoRrkK bad instructions. As it is a good paper, let
. 8 have good information that we can trust to, not

' what I have heard. If yon don't know it for a fact,
+ don't mention it until you do know it for a fact,
- then we will get what we can trust to. I would not
"~ write an article on anythingz unless I could rely
+bpon what I said to be a fact, us [ would not like Lo
- © betaken in, as a good many would if they tried to
. Wwrite posters with paratlin; therefore, I hope
. PARAFFIN (Cardif) will 1y experiments before
1;’*- -grlticisiug a practical man in future and things he

_ nows nothing about.”"—{The tone of your letter, and
* . indeed, of your : : :

B 715, is such that

1
:

wrevious letter, in Vol. I, page
y am compelled to reply to you
ey Eﬁ&lf. Whatever may be said of me, or of any-

. Ethat I do or say, or write or sanction, in-
ually is a matter of trifling importance, and,

- indeed, when adverse,

¥ ives me infinitely more
. Amusement than pain. expect to be shot at, and

3 ﬂ frequently exposed to very heavy fire, but
+ having got used to it, as ecls are said to get used to
Idm] , I enjoy it rather than otherwise, and, as
e my readers must be well aware by this time,
i very seldom fire a shot in return. I cannot, how-
 éver, allow my contributors and correspondents
g -Iﬂltlial'ﬂ}i Cardiff) and H. L. B., to be Bmmrm{
& Without doing in their behalf what they will
o' Secarcely care to do for themselves, nuinely, reply to
;Jou in the same spirit in which you write. PARAF-
N (Cardi{f) has written good-temperedly enough,
if yon, as a practical poster writer, as I suppose
1l are, can give better teaching and throw more
Ak upon the matter than what has been already

thrown, why do you not do so? The

3

y

pages of Wonrk and the columns of “* Shop” are at
vour disposal, but all you sccm to care to do is to
find fault with what others say, and withhold the
special knowledge that you elaim to be competent
to give, or to otter to give information privately, as
witness what yon say in Vol. L, page 715, under
heading “ Ink for Posters.” Now the giving of, or
offering to give, information privately is what 1
especially wish to disconrage in WoRK, which is
essentially & Magazine for the propagation and
dissemination of useful knowledge, and in which, as
members of a great and grand co-operative society,
all who are engaged in it, whether as contributors
or correspondents, are earnestly striving to help
and benefit those who read it Ly placing informa-
tion at their command which they find it diflicult
to obtain, or might have to purchase, elsewhere.
Therefore, if you have anything useful to say or
reecommend, why not say it al once in-itl:mi‘ of
carping at those who, to the best of their ability,
willingly give snch information as may be in their
power to bestow. As for H. L. B., he has been an
esteemed and valuable contributor, for the last
cirht vears at least, to magazines that have ap-
peared under my editorship, and 1 have every con-
fidence in his power and ability as a writer on all
subjects that he cares to handle. By my express
wish and desire, he will take no notice of the
strictures you have been pleased to make on him,
but his and my best reply will be found in the fol-
lowing extract from a letter from him to me in
reference to * Poster Painting.” Ile writes:-"1
will now take the earlicst opportunity of writing
my promised articles on * Poster Painting,’ and alter
their appearance leave the readers of Wouk to
judge as to truth and utility. I need hardly say

having been for some years a scenic artist,

that
and, as such, engaged in all the principal theatres
in the kingdom, that L have painted some hundreds
of posters of all descriptions, and that 1 have seen
all the best poster writers of the day ot work.”
Referring to the remarks mude by PArRAarrIN, and
an iden that you seem to entertain that H. L. B,
suggested an admixture of colouring matter and
paratlin for ink for posters, he continues (—" I have
no donbt the information given by PARAFFIN 1N
Vol. IL, page 12, is tolerably correct. Although I
gave paraflin as a medium for printers’ ink in my
short answer to a query some months ago, I may
say that benzine is the best *thinnings ' to use.
did not mention this, however, for reasons 1 will
afterwards point out. I wish my readers to note
that I have never even hinted at ordinary dry
colonrs beinz mixed with paraflin, as M. D. C.
would have one believe ; no sane person would say
such a thing, let alone recommend it.” 1 can
assure you that for your own sake, as wellas forthe
snke of every reader who is interested in poster
writing, I shall have H. L. B.'s article put into type
as soon as it reaches me, and as he is assuredly not
an amateur in this kind of work, I have no doubt
that he will supply information that will prove
nseful and benéticial even to yourself, and give, it
it be possible todo so, wrinkles for making choco-
late, marone, salmon colour, and flesh colour that
will not fade on exposare to the sun, or at all events
preserve the orizinal colour as long as the poster is
required or expected to last.—ED.]

Mandrel for Lathes.—J. T. (II'alworth) wriles:
—“1 pnotice that a writer in your issue of this week
recommends amateurs to go to the Dritannia Co.
if they want mandrels made for such lathes as he
describes. It happens that some months ago I
wanted a mandrel, a much simpler one than that
in Work. and applied to the Dritannia Co. ; but
my mechanical ardour was somew hat cooled by
their estimate of 30s. for making i, Now if your
readers eould point out where such small commis-
sions in engincering work could be executed at a
reasonable rate, they wonld be conferring a boon on
yvour wood-working section.”

Fretwork Designs in Worr.—A. 0. W,
(RRipon) writes:—" 1 am requested to complain 1o
vou that you have never, since the first number of
Wonrk, put any fretwork designs or anything about
the same in vour paper, and I have some cusiomers
giving up taking the paper on this account.”—[When
compluints are made they should, at all events, be
based on some semblance to fact, if not on lact
actual and positive. l{in{ll{ refer your cuslomers
to the Index to Vol I. of Work, which you, as
a newsagent, know, or ought to know, can be sup-
plied to them for one penny. Let me help you
further by giving, for the instruction and edilication
of yourself and your customers, the following ex-
tract from the Index :—** IPret entting, 16, 62, 13, ™M,
126. 134, 157, 215, 236, 237, 233, 267, 3106, 342, 319, 524, 545,
58%, G638, 651, 667, 700, 747, T8, 765, 8IS, IPatterns for,
77, 268, 302, 349, 429, 510, 652, 71 ; Wood for, 233 ; A
cabinet for, 1, 110, 157, 172, 188, 717, 798."—ED.]

~ Fret Saw. —F. T. (London, N.) writes:—"1In
‘Shop, No. 53 of Wouk, I see a_ letter from
W. I&. C, describing the wire thread fret saw us
worthless. I thoroughly endorse what W. K. (.
snys about them. I, like W, E. C., am very much
interested in fretwork, amd sent seven stamps
for a saumple dozen of the saws. I could not under-
stand when I fixed them in my machine why they
kept breaking so quickly, and 1 soon found ont
that it would not do to buy them : it would mako
the ~york come too expensive, besides a lot of filing
when done. I have used for some time past
Griflin's saw blades, which may be had from
Messrs, Charles Churchill & Co., 21, Cross Street,
Finsbury, E.C., at threepence per dozen; these
gaws cut much guicker than the ordinary saws.”
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II.—QUESTIONS ANSWERED BY EDITol ANDSTAFF,

Authors’ Manuscript Paper.—.). 1. T 5. -~
Authors use pauper of various sorts 1o suil their
convenience.  The ordinary note paper opened Lo
a single sheet often serves, and i3 a useful size foor
editors, printers, and readers to handle; price
ahout 6. per 1h. Some use ruled foolsenp @ Gd. to
0d. per quire. Some mannseript books, abont 7 in, Yy
7 in., either plain or with ruled lines; anbou! 1=,
ench. One side of the paper only to be writien
on. IFor a continuous story, this is as good a form
of paper a8 any, and the reader is not annoycid Ly
sheets getting wrongly placed, or having to wel just
them in putting away. If the story is in n hook
it has n better chance of being returned, and may
then be submitted to another editor if rejected hy
previous ones. Some aunthors take great Libertied
with editors in writing on the blank side of cir-
enlars, or any plain paper that comes 1o hianidl
This is hamlly respectful, as it gives tronble to
rentlemen who have plenty to do and think about
without having to hunt up numbers in creased
sheets and make out awkwardly-written matter,
Those who do these things are generally careless
writers ; printers and readers also are taxed In
their time by such shiftless methods, only excrsabie
by being away from paper shops or to mcetl an
occasional emergeney. There are many little
matters which a writer should know before he
begins to write his story. If ina book or loose
sheets, leave an inch space from the edge ol the
paper at the beginning of each line and half an
imch spaece at the end, 8o as not to have the writing
crowded : Jet each word stand well apart Trom
every other word, Avoid the use of capital letiers
where not wanted @ put in stops to the be=t ol your
ability, Story writing is not diflicult @ that 1s why
tha press is teumlu.-d with it, and, when done, how
few are worth reading.  Technieal writing is ditli-
cult, as the writer must be a worker to tell plunly
how things are done in a way to be comprehended
by all readers, tyros as well as experts. Faraday
was o poet, but, wisely or unwi=cly, never published
his rhyme. 1lis scientitic writing will live for ages.
—J. C. K.

D Dulcimer. — H. M. L. (Coatbridge). — The
method of tuning the D dulcimer is identical with
that of an I, as shown in Wonk, page uld, Vol. L, or
one in any other key, the ditlerence being solely in
the piteh of the instrument itself, that is to say, no
matter what key the instrument stands in, the
lowest note is always called G, The actual notes
on a “D" would be, il tuned to a violin or piano,
1D, 2E,3Fsharp, 4G, 5 A, 613, 7Csharp, SU flat,
9 D sharp, 10 I¥ flat; these are the brass  strings.
The steel strings on the right are 1 D, 2 I, 3 17 sharp,
1, a G sharp, 6 A sharp, 7 C tlat, 8 D sharp,
9 I flat, 10 G sharp; the steel on the left of the
bridges, 1 A, 2 13,3 Csharp, 4 D, 5 15, 6 1 sharp, 7 G,
g A, 9 A sharp, 1013, The thickness ot belly for
1 duleimer should be } in. when tinished, not § in.—
It. F.

Turnine Draughtsmai. DRAUGITTENMAN
(Liverpool).—To turn draughtsman, yon lirst pre-
pare a eylinder or roller ot wood ol the size of Lhe
ontside diameter of the dranchts; this you drive
into a turned recess in chuck made of hard wood,
<0 that nbout ! in. enters the chuek and about 4 in.
of the prepared cylinder projects; by runninz the
lathe round and tapping the wood with a hammer,
vou ean <ol it to run quite true, and practised
turners o this very quickly. IHaving the wood
thus held, yon ean smooth and ornament the top
and en’ off the deaunghts one by one with a parting-
tool, which will leave the bottom guite smouth and
<lightly dished.—F. A M.

index to Worx.—1). 0. W. (Ipswich) and
nimerous other readers are again informed Lthat an
Index is prepared and has been on sale for some
time as advertised in No. 52 of WoRK, and can ba
had from any bookseller or from the publishers,
price 1d.

Electric Tables and Scicntific Dcgrees.—
HALFWAY (Newceastle). — 1 have alrealy more
than once explained the meaning of the terms
“amperes,” volts,” and M ohms.” Tables showing
how to work out calculations involving the use
of those terms may be found in Molesworth's
“ Engineers’ Pocketbook,” and in Maycoek's “Prac-
tieal Ilectrieal Notes and Definitions +" the latter
is published by I & F. Spon, price 2s. The letters
ALLM.IE. mean Member of the Institute of Mechan-
ieal Kngincers; M. LC.E. mean Member of the
Institute of Civil Enginecers. The otlice of the
former is ot 10, Victoria Chambers, 8.\, and of the
latter al 23, St. George's Strect, S5.\W. A letter of
inquiry, enclosing stamped addressed envelope, to
cach or either of the secretaries of those societies
will bring you information respecting terms of
membership.—G. E. B.

Solder.—J. R.—It is scarcely necessary to give
addresses where to procure tinman's solder. If
1. 1L will tell me of any good ironmongers who do
not keep it, I will put their names down in my note-
book of curiosities, The tin used in making it i3
called block or ingot tin,  Full particulurs of sulder,
and the mode of making it, are to be found in No.
}? of WORK, in the article entitled ** Soldering.”"—

t. 2.

Clock Materials. — YoUNG WATCIHIMARER. —1
am sorry to say I ean give no information as to
material, shops, prices, ete., althongh 1 should think

e ]

everything could be got us casily as here. At the
same time, I have heard that goods and materials

are dearer there than what we can get them here—
I mean clocks, watches, and their parts—but for the
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truth of it I cannot answer. The only advice I can
ive would be to apply to the makérs for the ad-
ﬁ:i‘eaaes of their wholesale agents, or the nearest one
to where you settle. By that you would be able, no
doubt, to get any or everything you required. For
my own part, I don’t think I should take anything
but tools and cash, and see when I got there what
I should be likely to want. I would gladly advise
farther were I able.—A, I3, C. _
Organ Pipe Decoration. — Bournox. — Zine
pipes must first be well cleaned with turpentine
and then given one or two couts of oil paint till the
pipes look thoroughly glossy. A coat of int
thinned entirely with turps is then laid on. and this
will produce a flat or dead surface for the errotnd
tint whatever colouris used. I'he desired ornaments
are then drawn or stencilled on in dead eolour.
The ornaments may be drawn on thin paper, the
back of which is then chalked and folded round the
pipe. If the outlineis then gone over with a pointed
Btick like a lead pencil, the patiern will be produced
onthepipe,and can then be filledin with the requisite
colours. Gilding is done by first painting in the
ornament with oil gold size, and then when the size
become nearly dry (which will take some hours),
and feels first a little tacky or sticky, the gold leaf
is applied and the surplus cleaned off with cotton-
wool. You will find the transfer pold leaf the
easiest to use, as this is sold in books attached to
thin paper which can be cut up to the requisite
skze with scissors and applied with the greatest ease ;
no waste or rumpling up is in{:ur:-ed._ It is usual to
pounce the surface of the pipe with powdered
chalk so asto prevent the gold leaf adhe ring, except
where the size has been applied. Gilt ornaments
are alsousually outlined in white, vermilion, or black
lines after the leaf has been applied. For ground
colours of pipes, chocolate, vellum, sage green, or
pale blue look very nite, and can be adopted accord-
ing Lo taste or suitability to the surroundings of the
instrument. Care must be taken to graduate the
size of the ornaments according to the size of the
pipes on which they are placed, also to secure that
they shall be drawn centrally on the pipes.—M. WV,

Book on Organ Pipes.—F. (. (St. Austell).—The
best, simplest, and most com plete guide foramateurs
is * Organ Building for Amateurs,” price 3s. Gd.. of
Messrs. Ward, Lock & Co., London. A smaller
work containing a good deal of useful radimentary
information is that called * Practical Organ Build-
ing,” price 2s, 6d. (Crosby Lockwood & Co., Lon-
don).—M. W.

Wind to Pipes. — Onrgay (Manchester) —The
trumpet-shaped metal pipes in the steam organs
seen at fairs and circuses are, | believe, simply
reed organ pipes voiced to suit the requirements of
the case. And they are sounded by the wind pilss-
ing through them in the same way as inuany ordinary
concert organ. The rmli.' ditfference is that they
Bound more coarse and blatant than the reed pipes
of an organ in a concert hall.—M. \V.

Enamelling Bath, — I, ) (Manchester). — To
remove the grease, dirt, ete., from your bath, make
a strong lye of soda, say, 2 lhs. to o pail of water,
and well serub it out with this, or dissolve three
packets of Hudson’s extract of soap in a pail of hot
water, and use in a similar manner. This will
effectually remove all grease and dirt, It would
certainly malke the best job to remove all the old
Japan or enamel; but if You do not wish to go to
that trouble, rub it well down with puinice stone or
glass-paper. Wipe all (he dust, ete., that the
rubbing makes carefully out before commencing to
enamel it, and do the job somewhere where it will
not get any dust on whilst drying. To muke a ol
Job it will want three coats, = After giving the first
coat, let ® stand forone day. After it is dry, before
applying the second, let it he two days between the
second and third coats. This will ensure each coal
getting thoroughly dry and hard before the othoer js
put on, a most essential point. Wipe round with g
8ponge and cold water when the third coatl is dry,
and let it stand for a day or two before using,
you will get no paint or enamel yet made to equal
the stoved japan that is put on new baths, a hint as
to the method of using a re-enamelled bath may be
of service. It is this: never put boiling water into
the bath ; put in first a quantity of cold water, BiLY,
about half what you think you will require ; then
add hot water to your requirements, nm? cold after-
wards as needed. By this treatment you will pre-
Berve the enamel three times as long as if you did
put the hot water in the hath first.—R. A,

Brass Solder.—J. J. P (Malton).—You should
be able to procure this at an respectable iron-
mongers under the name of speﬂe:-. The following
firms supply it wholesale, and would probably sup-
ply you with some if a courteous request were made
Foundry,
London; Benham & Froud, Chun{lgs
Street, London: Pontifex & Wood, Shoe Lane
London ; Lewellyn & James, Bristol.—R, A.

Box Die Tool. — Lampaay (South Wales), —
What you want is an oval combination die or top
and bottom tool, but I fear you would find it an
impossibility to make it yourself ; it would necessi.
tate the command of a forge, anvil, vice, files, and
also a considerable amount of technical skill and
nice fitting. The best advice I can give you is to
8end a sample of the worlk you want to produce to
Rhodes & Son, Walkeficld, Yorks.,, who make ga
speciality of such tools, and who would supply you
with one at a far less cost than would be the case
if you attempted it yourself.—R. A

Hydraulic Punch.—RELion (Hebburn).—I do

not think you could get better served by any othep
firm than that you name, and to make E. h_vﬁr{:a u1[1::

¥

Y ou might Ficl{ up a cheap machine by advertising
for a second-har t
threaded secrew and fly-weights (like a coining-
press) might answer your purpose, and would be
much easier to make than a hydraulic.
press wonld give the pressure required, but not the
travel with it.—F. C.

ley).—All buck numbers and parts of WoORK can be
obtained of the Publiﬁhers. Cassell & Co.; Limited,
London, EK.C., sh

them.
parts is precisely the same, each part being made up
of four and sometimes five numbers.—EDb,

IV.).—This stall

together like the
No. 36,
sketch 1s the
for customers, and a roof for
dotted lines). A couple of jointed rods with thumb-
screws would support the extended
fix it when stall is closed. Chains of suitable lengths
would support counter like a tail-board of a van, A

lined case, like a small cistern, forming a sink and
washing tray,
shelves on back of stall,
saucers, and glass cake
would help make it attractive. :
added, and should be like a miniature kitchener,
such as the Duet American
coke or charcoal, and
which could pass under coffee urns which rest on
iron rods.
suggested but not drawn.—B. A. B,

bouchons may be bought at the tool shops—Morris
Cohen, Kirkgate,
well Road, Clerkenwell, London, ete., in all
in packets of 100, suitable for French clocks, or
Limlu ieces, and carringe clocks, at 1s. 6d. per packet,
AnNC
or Js. per dozen,
Having an assortment of these, select one that will
lake the pivot for size, not actually take the pivot
in the hole, but that shall be large enough to talke it
and allow a fair margin for wear, as a rule I select
one double the size of pivot.
open out the old hole till
enters, chamfer slightly the inside part of the hole
and more deeply the outer end, cut off the bouchon
& trille longer than the straight part of the hole,
chamfer one end—the outer one—and file the inside

unch f'nn would find a very troublesome job—all
ydraulic is unless you have special tools at hand.

id one. A screw press with a quic
A toggle-

Back Numbers of Worr. —T. G. N. (Keigh-

ould your bookseller be without
The literary matter of the numbers and

Coffce Stall.—PLEASURE AND Prowry (London,
can be made in pieces, and put
" Stall for covered market” (see

The specially useful feature of this
opening of the front to form counter
them as well (see

p- 87d).

roof as well as
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PLAN
Coffee Stall,

would be a great convenience: and
with clean cups, plates,
and confectionery jars,
A stove might be

Kitchener, burning
having an iron chimney,

A door would be in one end, which is

Clock Bushes.—J. J. (Orkney).—Clock bushes or

Grimshaw & Co., 35, (3 0s-
sizes,

Leeds;

arger sizes, suitable for English clocks, at 2s,
in lengths of about two inches.

Now with a broach
the new bouchon just
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end of the new bush and drive in from the i e
part of the plate (I onght to have ment-iﬂ:eén:ﬂ? '
the plate should have been brached from the inside
part of it). \When driven in nearly level with the
inside of plate, rest that end on a flat stake or the
fuce of o hammer: take a round-face punch and rest
1n the chamfered end of bush and give one or twg
sharp blows, which will spread the end of bush out
over the chamfered part of plate and hold it in
tichtly. Now take a broach and open out the bugh
tll the pivots fit in nicely, and finish off with a
round or burnishing broach to make it nice and
round and smooth. IFf you cannot get the hollow
bushes, you can open out the hole in plate about
ﬁ_m}hlq the size; chamfer both sides, and fitin g
solid piece of brass wire, rivet it tight both sides,
and drill hole through. Butin that case you had
better mark with compasses o part of g cirecle, just
culting the eentre of old hole, from two opposite or
right angle places before braching out, and agaj
aller stopping the hole : then make a eentre dot Just
where the lines cross, otherwise you will get your
depths wrong. I trust you will succeed from the
above hints.—A. B. C.

Telephone.—F. J. I. (Bristol).—You need not at
any tme be afraid 1o ask questions in * Shop,” nor,
after having asked them, apologise for doing so, for
we are always ready and willing to answer any
question which may be asked. till, although we
are always willing to answer in such a manner ag
will be helpful to the querist, there are times when
1t 13 almost impossible to do so. There is an old
proverb which runs somewhat in this way :—
“Heaven helps those who help themselves,” Sa,
speaking for myself, I feel readier to help those
querists who seem to be ready to ** put their EED’II]ﬂEI:'
to the wheel” and shove past the difficulty rather
than those who, when they meet a seeming difi-
culty, sit down and look at it and make no further
effort, Now without indicating even by a hint to
which of the two classes you belong, T will proceed
toanswer your questions. In the first place, * the
top or cap, as it is called,” is not constructed as you
have indicated by your sketeh, but is simplya piece
of wood turned to shape as shown in Fig: 5, page
441, Vol.I. Now foryour * little difficulty.” i’uu can't
“make out why the two wires branched off in dif-
ferent directions, and why one is marked ‘to earth’
and the other *to line.'” Well, this simply means
that one wire is joined to a gas or water pipe, or
something that will give you a good earth connee-
tion, and the other to the line that goes between
the two instruments., That is simple enough and
casily to be understood, not much difficulty about
it. Look ecarefully at Fig. 2 on page 441, and read
paragraph 4 on page 439, a portion of which you
(quote. I cannot make it plainer. Your ditgiﬁult:r
lics in this (whisper, I don't want everybody ear)
—you thought that the wire marked *“to earth"
went to a battery underneath the telephone. Will
You kindly allow the writer to think for you and do
exactly as he tells you and you will tind no difficulty
at all.  The reason why wires are Joined to earth in
clectrical circuits is because the earth acts as a
return wire, and thus saves the expense of using
two wires. The most common way to make these
connections is to carry a wire to the nearest gas or
water pipe or to a metal plate sunk in damp earth.
When two instruments made according to the
directions given, and represented by Fig. 1 on
page 410, are joined up together, as shown at Flﬁi
2, no battery is required for the reason given
paragraph 4. But when a mierophone is introduced
into the same circuit a battery is required, and the
method of connecting is shown at Fig. 11, I cannot
talke up further space in thiscolumn, I thought that
the article on the telephone was so plainly written
that the merest tyro could understand it. You will
notice that the answers to your questions are really
the words already given there. The instrument
described is quite different, in a sense, to the one
which is in use by the firm in whose service you
are, The last paragraph in the article under dis-
cussion indicates as much. I may yet give instrue-
tions which will enable the amateur to make such
a set of apparatus. Just take up No. 28 of WoRK
and read the article over again, and if you decide
to make the instruments, make them and use them
exactly as the descrie ion, and your attempt will
not prove a failure.—W. D.

Ebonite.—H. F. M. (Dewsbury).—Ebonite ismade
by kneading indiarubber between rollers and in-
corporating with it half its weight of suhiu]hur. The
mixture is then exposed for & couple of hours to &
temperature equal to that of boiling water. It hﬂﬂ.ﬂ
we believe, to be moulded at a great heat, _und
under heavy pressure, the npﬁnmtua require
plm:in g the work beyond the reach of the amateur.
I'he soft vuleanised rubber used for stoppers,
which, perhaps, H. F. M. confounds with the above,
is kneaded, ete., in the same way, but the propor-
tion of sulphur is smaller.—S, W.

Painting Brougham.—Younc CoACH EAIHTEE
—Nothing has been found yet by coach painters D
beat best Japan gold size as a preparation tc{vcglﬂﬂn
mence painting upon on new leather work. o
the trimmer has finished puttmf the hide upon the
brougham, it should stand at least a week in b
warm paint room to dry before it is touched, Hntlr
paste under the hide keepsit damp when Eppﬁa of
the outside looks quite dry. During the th 2
drying and when dry, do notlet any one t]:-hu s
open hands unless quite clean on the lea ?.P;Jl' ol
hide is, or supposed to be, greasy on accoun A e
colour never drying upon new leather, un%%ﬂgan you flet:
with gold size preparatory to painting. ;.
commence to give its coat of size @ my
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d m too warm. Commence

[ i nntt.hglt:; :.h uEJt:l:t?n first, then the two top side

d afterwards the top back quarter, with

e sh so as to enable you to get over the
- und quicker, If the size soaks into the leather

8 B looks patehy it will not matter, us it is no detri-
ot ment toit. You will find that you will have to be
(%5 Mharp and handy in using your brush. for gold size
wae soon sets, especially in a warm room. When the
ARz g:ﬂ has on the leather twenty-four hours you
gan giveit its Arst coat of lead colour.—W. P.

=3 re in Plaster.— W. E. C.
0 ). — If the *‘modelled figure 30 in.

round, the mould will have to be
Where the line of

London
in‘-gh “ijs in ¢
made in two or more pieces,

tion between these pieces may best come
. must depend on the pose of the figure, but generally
the mould will be formed in front and back halves.

parting alon the line of separation with
supsBuF ginc ll.l:mE inch E’i’iﬂﬂ by sticking their edges

jnto the clay of the model. Say that the back half
3o . of themould is first made. Mix the plaster as thick

and throw it over the model, as far as

ﬁu zinc parting wall, with the hand or a spoon till
@ thickness of 1 in. is reached. It is well to tinge
¥ water with which the plaster for this inner
" mould is mixed with some colouring matter—say
~ jnk. Wait five minutes for the plaster to set,
' then brush it over with a mixture of clay and

water as thick as pea soup. This is to cause this
inner mould to separate from the outer one when
pired. Then mix plaster for the outler mould
lain water and throw it over the inner
to a depth of } in., imbedding in it pieces of
bent iron rod to strengthen it. The back por-
tions of mould being thus finished, when it has set,
| remove the slips of zine, and in the edges of the
" mould thus left exposed, bore at intervals conical
holes. These, with the corresponding projections
which will be formed in the front part of the mould,
will serve as Kkeys to ensure the accurate fittinge
. ther of the two parts. Brush clay water over
the exposed edyes, and make the second half of the
monld in the same manner as the first. When the
r whole has set, the two halves can be divided by in-
4 serting a chisel at the line of separation. The clay
" water will prevent their adhering too firmly to-
3

o
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gether. As the chink between the two begins to
open, a little water poured in and gentle working of

e parts to and fro w.ll help the separation. Ile-

_move the clay off the model and well wash out the

'~ mould with soap and water. Lash the pieces of
. mould tichtly together, and pour in the plaster to
. form the cast, ove the mould about =0 as to let it

# - flow equally over every part. Strengthen with
i copper wire where required. When the cast is seot
i+ chip off the mould with blunt chisel and maller.
-"  Theouter mould can be removed by a few strokes ;
. «the inner (tinted) mould must be broken oft with
o o more care ; its colour will cause it to be easily dis-
A & ished from the white cast. Parts of the fizure
«: which project much, such as the hands in some
~ | positions, it is often desirable to cut oil, cast separ-
.+ ately, and stick on again. If the model is in relicf,
+ =, amould made ina single picce will generally suttice.
o o I trust that the Editor of WoRrK may before longz
+ + be able to afford the space for an illustrated article
'« on " Casting in Plaster,” in which I shall be able to
¢ explain processes far more thoroughly and clearly
g E!lml':lm possible in a mere paragraph of **Shop."—

it Winding Dynameo.—F. H. W, (Holverhamp-
ton).—If you 1\'?::1 your I', M. cores 4 in. x 3! x ;.j:
- with 3§ 1b. No. 16 c.c. wire, and the armature 3; in.
- X 1§ in. x ], with } 1b. No. 20 s.c. wire, and drive
the machine at a speed of 1,600 revolutions per
minute, yon will probably get a current of 3 am-

at a pressure of 12 volts, or enough to light
up a § c.p. 12-volt lamP. If you wind the F. M.
cores with 4 Ib. No. 22 d.c.c. wire, and the arma-
ture with 5 or 6 oz. of No. 22 d.c.c. wire, and drive
at a speed of 3,000 revolutions per minute, yvon
will get nnuulzh current to light up a 25-volt 10 ¢.p.
lamp. For charging electro-magnets, yon must use
a4 current suitable to the winding on the magnet
cores. If the: cores are wound with many turns
of fine wire, you must use a current with a high
E-M.F. to fully magnetise the cores. This is ensured
by winding the armature of the machine with fine
wire and driving it fast. On the other hand, if the
cores are wound with thick wire, the EM.F. of
~ the current may be low, and a machine wound
- Wwith large wire will then serve the purpose.—

G. E, B.
s Pattern .—A YOUNG PATTERN MAKER.
.~ —You willmake the core box precisely as yvou wounld
- for a spur wheel, except that the helical teeth
.~ Would be substituted for spur wheel teeth. As you
. do not ask for the methods of striking and working
. the teeth themselves, I presume you are familiar
. With those methods. If not, I will describe them
¢ on the repetition of the question. As this would
¢ involve u column of letterpress and several wood-

cats, I will not burden our columns with it, unl
explicitly asked for.—J. ’ o

Malleable Castings. — CasTiNGs (Poplar). —
2 Write to Harrison, Malleable Iron Works Eiucz;ln.
L Thagl ce of the castings should range between 4{d.
£ Enﬂlilmﬁgﬂrhltt I}hi:& jiml it_;nuld mark the article

ut write the Patent Oftice in Chan-
m IﬂiIIE, ch-l-"-Ji hlm

Index to WoRR.—A. McN. (Belfast). — .
hlnnt.in vaM {:E:Ex [t:n L]u;_el ﬂft Julul::m u{ﬂf\'}um? 'i?a?;:l

. Casse f, Liimi
 every bookseller, —F. J. G, V1Y, Limited, and

L]
-

T - o T AR R e

Deafness.—AURAL (.iberdeen). — Much obliged,
but we do not answer any queries relative to medi-
cal or surgical matters,

Back Numbers of Worg.—A. S. (Stamford
Hill) and many other inquircrs are informed that
back numbers and parts of WoRrK from the com-
mencement are obtainable through any bookseller,
or throush Messrs, Cassell & Company, Ludgate
Hill, London, E.C.—<F. J. (.

Music Stand.—J. H. S. (Stockport).—I am sorry
you have had to read and re-read my music-
stand article a score of times—literally speaking,
that means you have perused it forty Limes !'—and
have at last had to give it up. DBut I am sure
that if you had examined the engravings rather
more closely, it would have been quite clear to you.
As it i3, the last paragraph on page 352 is quite
correct, and if you read the first paragraph on page
aad, and leok at the inscription under the fretwork
panel on the same page, you will find that no mis-
take 1s made. To answer your query, however, I
must give a few dingrams. Figs. 1 and 2 represent
that portion of the stand on to which the shaped
picee (Fig. 6, page 553 is hinced, and the end of

side rail on mwovable frame. The frames are
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Musiec Stand.

fastened (at B in IMig. 3) \by pivots to the sloping
pieces on each side of A in Figs. 1 and 2. The plain
yortion above music book in Fig. 4 is to be rather
rish, not plain, but slightly shaded to show that it
is entirely distincet from the whole-shaded picee
above it.—J. &.

Basket Making.—J. T. (London, E.C.) a-ks il
there is any book published on basket makine, 1
may say in reply that I believe there to be ne =uch
publication in existence. Some years ago I cuame
across a book, the title of which I do not now re-
member, in which there were some two or three
nges devoted to the subjeet; that is the only ~crap

have ever seen or heard tell of. With re-pect to
the further inguiry, I may say the Fditor has
asked me to write on the subjeet, and I have con-
sented, as soon a8 my business makes a rather less
demand upon my time, In the meantime, if there
is anything J. T. wishes to know, 1 shall be most
willing to assist him through the columns of
“=hop."—W. 8. B.

Harp Regulating. — HarrisT (London). — 1
should strongly advise HARPIST not to attempt any
regulating of the action of his harp, but to send it
to a compelent repairer, who will l.lljl.l- it thorougzhly
and save him no inconsiderable amount of trouble,
and probably expense. The méchanism of a harp,
and especially of a double-action one, is of such a
complicated character, and so0o many ditferent
canses will produce the same etlect, viz., the * buzz-
ing " of which HarPisT complains, that it is safer,
especially if the instrument 18 valuable, to have it
done by a properly qualifled tradesman, 1f, how-
ever, Harrist thinks himself capable of under-
taking the job, and does not mind risking the chance
of muking bad worse, I will endeavour to explain
how he may lind out the cause of * the forks not
Elinﬂhiuq the strings tichtly,” and how to remedy it.

unning down the ifiside of the column of the harp,
from head to pedestal, are wire rods which connect
the pedals to the metal squares in the head, and
these are in Lturn connected to the jointed flat rods
which fill the interior of the neck between the brass
plates; and these, in their turn, are connected by
arms or levers to the pivots on which the forks are
fixed. All harps, however, do not work in this
direct way, different makers adopting ditferent
methods to attain the same end, but the principle is
the same. The forks in HARPIST'S cnse do not turn
sufficiently, and this may be due first to the pedals
being beat; second, to the pull-down rods having
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beeome worn in the holes at top or hottom, therebhy
rendering them o little too Jonge : or, third, 1o tho
arms or levers which work the tork-pivots having
hecome bent. In the first instance, press down the
pedal and ascertain if only one or all the sets of notes
neted upon by that pedal are atfected ; if wll, the
fault lies in the ]:-1.111-51:11.11 or the pedals, Lay the
harp down, and take otl the bottom by vnserewing
the nuts or screws which hold it in its place : then
examine the pedal to sce it itisbent down ; if found
to be so, take it ot by removing the spring and
taking out the screws of the ]mi]-rluwn and hinge
al the front, then get the pedal straightened and
connect up again, 2nd. It it is nol bent, after
removing the :-=|]J'l'il'l:_:':¢ and the serew of the pull-
down, grasp the latter tightly with a pair of pliers
just above the union, and turn this union to the
rirht one whole turn, then replace screw, spring,
and pedestal and try it. Do not give more than
one¢ turn to the union before trying it, as you other-
wise may couple it up too tighdy, and in pressing
down the pedal again may break or strain tho
action. Jrd. If ouly one note of the set 1s faualty,
then the evil is in the action itself, and it is hopelesa
for an amateur to attempt to remedy it.—1, ¥,

Silver Test.—.I. 1", (Liverpool). —Silver can be
obtained in commerve alimost pure, but, on account
of its softness, a little copper is added to it when
used for bullion, eoin, or domestic purposes, The
standard =ilver of England contains 111 parts of
silver and 9 parts of copper. Dissolve a small
picce of the silver in nitrie acid: if it contains
i:upgmr the solution will have a blue tint; gold
will remain undissolved as= a black powder. To

Cthe elear solution add hydrochlorie tmuriatice) acid,

when all the silver will be precipintated as chiloride,
along with mercury or lead if present. Boil, allow
the silver chloride to =ettle, decant oft the lHguid,
A, and wash well with boiling water.  Warm
the preecipitate with amemounia, which dissolves all
the silver chloride but leaves the lead vnchanged
and turns the mercury black without di=sulvinge
it. This and the blue coloration mentioned above
are probably all you reguire; bur, 1f vou suspect
yvour =iver to be very impure, you may test further
by diluting the solution, A, with water and passing
a stream of sulphurettad hvdrogen through it. No
coloration or precipitate. even on warming, shows
the absenee of lead, mercury, copper, bismuath, tin,
antimony, and arsenie. Bat if on warming there
be a precipitate, tilter from the solution. B (1o which
I -hall reter againd, and wash well, DBoil the pre-
cipitate with etiher potash solution or ammon:um
sulphide, and filter if necessary.  The residue, ¢,
may be lead, mereury, copper, or bismuth : and if,
on adding hydroehlorie acid to the tiltrate, a pre-
cipitate, D, be formed, this may be tin, antimony,
or arsenic.  Add strong nitrie acid to the residae,
C: evaporate nearly to dryvness, and add dilate
sulphurie acid: o white residue will denote the
presence of lead, amd a0 blick one that of mercury.
Filter and add anexeess of ammonia to the riltrate @
a precipitate denotes bismuth and a blue coloration
copper.  The precipitate, b, of tin, antimony, or
arsenic is redissolved in strong hydrochlorie acid,
cooled, and poured into a small tlask containing
eces of pure zine lyving on brizht platinum foil.
I'he tflask should be titted with a cork, through
which passes a picee of glass tubing, drawn out
to & fine jet. Licht the gas issuing from the jet,
and allow the tflame to play on the cool surface of a
piece of ¢lean poreelain § if o bluck stain be formed,
arsenic is present.  Examune the platinum and
pieces of zine in the tlask : o black stain on the

' tormer is due to antimony, and on the zine to tin,

Now return to solution, »; boil o1’ the sulphuretted
hydrogren, evaporate to arynes=s with a tew drops of
nitric acid, and redissolve in dilute hydrochloric
acid ; any residue will be silica. Add ammonium
chloride and ammonia and boil: a precipitate will
be iron (chromivm or aluminium); tilter if neces-
sary, add ammonium sulphide to the filtrate and
boil. A black precipitate will indicate cobalt or
nickel, o licht pink precipitate mancanese, and a
white one zine.  Fuse the black precipitate with a
little borax: the bead will be bine if cobalt be
present, but brown or yellow if nickel., By this
method you can test all silver ores very easily and
rapidly, as it does not take so long as might be
thought from the description thereof.—F. B, (.

Duchesse Table.—A. B. C. (Now Brompton).—
This subject will receive due attention, but a design
cannot Le given in the **Shop " columns, where it
would be very little use to most of our readers with-
out n detatled description of construction. 1 con-
gratulate you on your success with the sofa you
Lhave made,—1)% D,

Sideboard Decoration.—(. IT. M. (Greenock).—
I must ask you to explain more fully what you
mean by *“textile work.,” There are so many tex-
tile fabries that it is quite impossible to give the in-
formation youn require without knowing to which
one you refer, if, indeed, you refer to any special
make. I you do not, I think you would find
tapestry or Utrecht velvet suitable, though 1 do not
understand what parts you call “the corners.”
Both the materials named can be got from any
wood cabinet maker or upholsterer. The values
vary so much according to quality that it would be
useless to quote prices, which can be got from the
person supplying you.—D. 1),

Glass Polishing. - A. . ( Edinburgh).—Without
the practical experience which you lack you weuld
find it a most difticult matter to block out scratches
on glass plate. If you are inclined to try you may
do so by what may be called grinding or rubbing
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down with such powders as pumice and finally
polishing. The %lpnts you refer to are probably in
the silvering and not in the glass, If they are in
the glass it will hardly be worth while going to the
expense of resilvering. As I presume you are not

olng to do the silvering yoursell, you can instruct
511: gilverers to block out the scratches, If the
plate is worth silvering do not grudge the small
extra cost of removing the scratches.—1. A.

Polishing.—T. W. (Rotherhithe).—Glazing is a
method of finishing polished work, and is used as a
substitute for * spiriting” atter * bodying in.,” You
may as well buy the glaze. 1t is sold at the same
places as polish. 1f you prefer to make your own,
you can easily do so by dissolving gum benzoin in
methylated spirits, in the proportion of one to two
or thereabouts in bulk., The gum must be erushed
small, and the mixture be filtered before using.
Apply the glaze with a soft brush or rubber.—D. D.

French Polish. — BEGINNER. —French  polish
is mude by dissolving shellac in methylated spirit,
but you can buy it about as cheaply as you can
make it. 1f you want to do this put, say, t oz. of
ghellac in a pint of spirit and wait till the shellae is
dissolved. Further particulars will be given in
articles on polishing.—D. A.

Rebating or Rabbeting. — BEGINNER.— FFrom
your remarks about the ditliculty of rabbeting, I
suppose you have never seen arabbet plane used by
any one accustomed toit. If you can get a friend to
show you how to use it you will find there is really
very little ditliculty in cutting a rabbet, but in case

ou cannot I endeavour to describe the operation

riefly. Mark the width of the rabbet with a cutting
gauge, with which I presume you are acquainted.
Guided b;.‘" the cut so made take off' a little with a
chisel. You then have a slicht rabbet, and you will
then have no ditlieulty in doing the remainder with
the plane. Itmay help you to know that you should
keep the tips of the fingers of the left hand slightly
under the plane in order that they may act as a
guide. The plane of course is held when in use
with the left hand in front of the iron, so the ends
of the fingers are quite naturaly in the required
position, It is not theinvariable practice to use the
chisel before the plane, but you may as well do so,
till you are able to dispense with it. I am aliost
afraid that you have made the frame before culting
the rabbet. If you have, reverse the operation with
the next one you make and do the rabbeting tirst,—

- -

Lead Chucks.— BEGINNER.—I am pleased to
hear you have managed so well with your lead
chucks, but unless there is something special about
them I am afraid it would be hardly worth while
to describe them. However, if you care to do so
any description sent to the Editor will have his
careful attention. You will be able to get the cast-
1ngs made by any brass founder.—D. A.

Photography and House Painting. — The
article on * Pinhole Photography " appeared in No.
17 of WoRK. A good book on house painting is
* House Painting, Graining, ete.,” by Davidson, 3s,
(Lockwood & Co.).—I. J. C,

Oak Wood Purchasing.—AN AMATEUR.—QOak
rea<ly planed for use can be bought at most of the

timber yards in and around Curtain Road, E.C., at
the following prices :—

Thickness ... 1in. 5% in. }in. 2in. %in.
Price ... 3d. 3id. dd. 5}d. 6id.
per foot super. Try Latham, 124, Curtain Road.—

A.J. H.

Lawn Mowers. — Loco (Colchester). — Kindly
send name and full address, that I may communi-
cate with you respecting the proposal contained in
your letter.

Cleaning Map. — CHIPMUNK  (Iull). — Your
mounted map will require takingup and relaying, an
operation requiring great experience and tact; it is
1mpossible to aid you by deseribing process, but
any good print restorer, or even bookbinder, will
undertake it at a very low cost.—F. I.

Sensitised Paper.—G. N. P. (A berdeen).—Make
& solution of seventy grains of ferricyanide of
polassium in one ounce of water; in another ounece
of water dissolve one hundred grains of ammonio-
citrate of iron; just before use mix the twosolutions,
Pin a sheet of good white paper of even texture on
a board and n_pHIy the mixed solutions to the sur-
face evenly with a sponge or brush, until equally
moistened ull over, thendry in the dark. A yellow-
ish-grey paper will be the result. Print under a
negative until the detail is fairly out. Remove from
th_e printing frame and imnmerse in water very
Blightly acidulated with hydrochloric acid. Wash
for half an hour or so in several changes of water
and dry. The chemicals can be found at any
chum:ste;,ﬁs they are in general use for other pur-
poses. 1The ammonio-citrate of iron should be in
clear bright scales, not clotted together ; as this pre-
Eurm;m} 18 somewliat deliquescent it is necessary to

E‘.‘;}) 1L 1n a well-corked bottle.—I, D.

arming Organ Room.—X. Y. 7. — '

apparatus for keeping the organ room aitmsllgﬂﬂﬁ
tempcerature during winter can be made by placing
gl‘lﬂm: cone or tube of metal over g lamp or gas jet

I'he metal scon becomes hot all over and radiates
the heat over the room, and by adjusting the height
of the gas jet the amount of heat can ba regulated

A very small jet is all that would be required for a
moderate sized room, as a large amount of heat is
not necr:ssur({‘ A thermometer should be kept in
the room, and about 50 degrees would be ample heat,

e cone can be made of 5 i
bright tin-plate,—2, W, o 10 OF Preferably of

Telephone.—J. K. (Manchester).—Your letter is
quite a treat; T am sure the Editor will be pleased
to learn that WonRk is so Lhelpful to you and men of
your class. Personally I am very much pleased to be
able to help you, and glad that yvon have taken an
interest in my article on the telephone. You will
tind all the informution you desire already given in
Worgk. 1 have described three ditferent processes
for magnetising steel bars for telephone magnets,
any one of which you may use. It is quite pos-
sible for an amateur to undertake this piece of
work, but I t'f.*l'tuinlf' would advise you to buy
them. You will get them at any eleetrician’s shop,
of which there are many in Manchester.  You
should get a pair to suit your purpose for abont 2s,
If you cannot get them round, conveniently flat
ones will do just as well. You need not trouble
trying to get mahogany for the body; any Kind of
wood will do, either hard or soft—in fact a brush
handle will answer the purpose. The first tele-
phone I made had a body made with a number of
plics of paper glued and rolled together: 1 only
mentioned the mahogany because it is easy to
work amd looks well when finished. 1 hope yon
will be successtul with your telephones. 1f I was
nearcr you I would like to help you personally.
Write again if you want anything.—W. 1.

Xvlophone.—ANX10Us (Chester).—The accom-
panyvinge dineram will, I think, sutliciently explain
the construction of the ** Xylophone™ or ** Gicselira,”
The dotted lines show the frame 1 in. thick. Un
this are fastenced by wire nails the bands of =traw
1in. diameter. On these bands again are laid the
notes made of wood and kept in their pluces by
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Aylophone.

nails which pass thronzh holes somewhat larger in
diameter than the nails themselves, The notes
as they approach the top of the seale are made
thinner as well as shorter. ‘T'he best wood to use
for the purpose is rosewood, but very good results
miay be obtained from yellow pine or ﬂ]:{ml{ walnut,
but it is almost es<ential that all the notes be made
from the same plank to ensure uniformity of tone.
The beaters are made of boxwood, and are knobs of
1 in. diameter on cane handles 10 in. long,

Bookbinding. — AxMATEUR ([followay). — Book-
binders’ cloth varies agreat deal in price, according
to the style of linish npon it, and also the colour,
and, as I have never bought it in small quantities,
I could hardly tell you what price the makers
would retail it at.  But I have sold many a yard to
amateuars and small  bookbinders, and charged
them from 6d. to Od. per yard, You will, however,
et a fair picce, containing 36 yards, for 18s, Alo-
rocco also varies in price ; a very good skin may be
got for 8s. 6.  Amateurs can be easily cheated with
morocco. There are so many imitations it is ditli-
cult to tell the real stutf when one does see it,
I can always tell better by looking at the back : in
fact, I always judge morocco by looking at the
back.—G. C,

Engraving and Lithographing, — W. W,
(Kelso, N.B.).—Roth these arts require a course of
instruction and education before they can be prac-
tisedl. Books on the subject, nlso on water-colour
painting, are published by Messrs, George Itlowney
and Son, Rathbone Place, London, W. 1 think they
cost 1s. each.—I". .

V.—BRIEF ACKNOWLEDGMENTS.

Questions have been reccived from the following correspon-
dinrs, and answers only await gpace in Sior, upon which there
15 ereal pressvra:—P, . N M. (Shegieled) ; RELAW; A, G
(Mauehester) s Co, (Leedsy 3 0, S o dshton-wnder-Lyne) ; 1. O, W,
Upswach 3 X, B, A, (Shegiclddy ;. JUSTICE; CODGETO; AN
AMATEUR; W, K. IL; T. BoaWellsh; IW.G. 1L : CABINET
MAKER: J. 8 8 Bt fublen)s . U (Searboronoh) @ KILDONAN .
Lo Tos do Ac W (Sheglicld) ; W, 0o AWoleerhamptoa) ; 1. S, M
(hrmeangham) : PoLyeos ; AP, (Manchester) : WATER (Leedsy,
Dox; AN Aomigrn or* Woaxk™; J. W, ¥, (Londen, WO A, 8.
(Paesley); J. L. (Womborne) ; K. M. H, ( Gluggow) ; GOSFOWTH |
J. L M. (Meathy; G L DL (Sheplewny ;s DL S, 0 HiTwdderssicldy s Dy
PLATE ; TELESCOPE; COXBTANT Sunscriuenr; Ti8 TICKET
Dew | DEMESTED (Manchester); PAPYRES ( Petersfieldy; AMA-
TEUR STEREO; P M. G (Glasgow); W, 8, (Shoyle) 3 E. B,
(Cheltenham) ; J. K. (Blackhaty; J. S, ( Lonagsight) 3 A ».‘J" il
lompdon) ; ALBERT ; E. A. P (Whitstable) ; WoULD-#E WoOD
Canvenr; H. A. . (Chatham) ; ANSUS (London, 8. EN ; FARDO ;
BEPTINUS W, W, A, (Lawark) 3 E. M., (London, N. W0 J. K.
(Mile End); MOXUMESTAL Mas0ox : THE Vicror UveLe Co. ;
Canrol; W, C. ( West Bromowich); HELPLESS ; W, H. Y. (Lon-
don, S.W.): W. E. (ichkmondwike); H. BE. A (ackney) ;
STANNUM ; BTOKEIL
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Trade Notes and Memoranda,

THE first consignment of wood from

arrived in the London Docks I‘{!CEHE;:‘Fﬂunﬂ e
cited not a little interest in the timber trEuie T];,x'
wood has been imported by the Madagusear F:nmt:
Company (Limited). ‘The company has the cop
cession tor a forest extending over 1,600 gquur;
miles.  The first cargo imported comprises 199 tons
of hard woods, which the experts declare are
suited not only for furniture and purposcs to which
mahogany is 1'-&:1'”“]- but also for ooring and ship-
building. One kind, of which the Madagasear name
is arzovola, resembles walnut in eolour and
and having a fine figure, should be valuable for
cabinet work. The intention is to make regulap
consignments from Madagasear,

LECENTLY at the Ermont Works of the French
Northern Itailway, a curious eleetrical and me-
chanical instrument called a ** Schis¢ophone” was
tested with most satisfactory results, ![L indicated
with marvellous acenracy the exact spot where
interior flaws in the iron and steel were concealed
the proot being obtained by fraeturing the rails
to sec whether the invention had really discoversd
the presence of defects not outwardly visible,

Grass enamelled steel easks are being made in
the States for use as filters in glucose and sugar
refinerics, evaporating tanks for sult works, and
other purposes, and to take the place of the casks
in breweries. They are said to be the finest speci-
mens of enamelled steel work yet produced. The
body of the cask is composed of a number of welded
steel rings, four inches thick, with richt-angle flanges
at each edge. The heads are stamped from single
sheets of steel in a powerful hydraulic press, and
the inside is coated with a glass enamel, melted on
to the steel at a high heat. The sections and heads
are bolted together with 1 in. bolts, 2 in. apart, and
the flanges are reinforced by continuous steel
washers. The casks can be drilled at any point
without chipping the enamel, which shows the
tmumi:;us univn effected between the steel and the
criinel.

ain,
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18 pithlished at La DBelle Sunvage, Ludgote Iill, London. af
Go'cloch v oory Wednegday mornmg, and showdd Lie o'daimableecery-
where throaghont the Unwited Kivodom on Fridoy at the lutest.

TERMS OF sUBSCRIPTIOXN,

% months, free by post .o e+ «s JE AL
tomonths, o aa .. o B B
1: ]IIUIIIIIE“ (1] e e Es‘r Ed-

Toestal Orderg or Post OMee Orders pavable at the General
Tost Olice, London, to CASSELL amd CoMPANY, Lumited

TERMS FOIRL THE INSERTION OF ADVENRTISEMENTS IN EACH

WEEKLY IssUE. £ sd
(me 'ies - = - = - 1200
Hulf Pajge - - - - - - - 61u 0
Quarter Page - - - - « =« =« 312 8
Eighth of a I'age - - - - - - 117 o
Une-sixteenth of a Page- - - « "« =« 100
In Column, per inch - - « =« =« D10 0O

Small prepaid Advertieements, such as Sitnations Wanted
and Exchasuge, Twenty Words or less, One <slhilling, and Une
'enny peer Word extrea if over Twenty. ALL OTner Adver-
tisements in Sale and Exchange Column are charged Une
Shilhog per Line (averaging erght wordsh,

Promanent Positions, or a gevies of ingertions,
by specutl arrangentent,

s+ Advertisements should reach the OMee fourteen
days inadvance of the date of 1ssue.

SALE AND EXCHANGE.

Beit's Patent Enamelled Adhesive Water-
Proof Advertising Paper Letters and Figures
in ull Colours and Sizes.—5Sole and Original Manulactory,
17, Arthur Street, New Oxford Street, W.C. Agents
apply. Sample sheet gratis, 15 k

Tools, Tools, Tools.—The cheapest house in the
trade for English and American toolsis LunT's, 207, Hackney
Road, London, E. Send stamp for reduced price list. [4.1

Designs,—100 Fretwork, 100 Carving, 100 Repousse,
100 Sign Stencils, (all full size), 300 Turning, 400 SI:“E_"?]
s00 Shields etc. Each packet, 1s. 100 Decorators’ Stencils,
6o sheets, 2s. 6d. All post free. Lists free.—F. CouL-
THarRD, East Chff Terrace, Bournemouth. [15

Victor Cycle Co., Grimsby, sell Mail Cart Wheels. [16R

Repoussé Worlt,—Tools, Materials, a.ril[f. Designs.
Price List post free.—C. PooL, The Mechanics’ Tool Depdt,
27, Hockley, Nottingham,

Tools for Carpenters, :
malters, Gas-fitter=, Plumbers, etc. List one
stamp.—PooL, Nottingham, [17 R

Glass Silverer and Beveller.—Epwin Hawm-
MonD, Junction Road, Romford, Essex. Please stale
requirements, _ [19 R

Machinery and Tools.—Largest Stock in London,
Britanxta Co., 100, Houndsditch, Cash or Hire Purchase.

Gas and Steam Engines.—Engineers), Apatfurs;
Builders’ Tools, Stocks and Dies, Forges, etc. (atalogy
of new, 6d. ; second-hand, 2d.—BriTaxn1a Co., Colchester.

Best Book on Lathe, Chapters on Metal Spinm:lg
and Screw Cutting, 3s.; soiled copies, ?5'_HHITM}:I£
Colchester.

Model Ships' Fittings, engines, castings, parts
etc. Illustrated Catalogue, yd.—S11rFIN & CO., 324 "[5*;:

Road, Islinzton, London.

Joiners, Cabinet-

Six Cabinet Copies, from Carte or Cabinet Photo, -

Uriginals returned uninj ured.—ETHELBERT

fl.:lr 35. '.'Eild. [ﬂ:i‘

HenRry, Alvaston, Derby.

Ll
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MELHUISH'S No. 735 PATENT

GomiNED GaRvING AND Work BencH Capiner '

Fitted with WARRANTED TOOLS, -precisely the same
to Practical Workmen. Frl::;;n £7 10s. 48 we supply

ade from Dass Wood, Stained and Polished IWeelnaet, and can
be e to Hoarmonise with ey Fuaraitore,

AWARDED | s CRONZE
for NMEDAL, :
L5 Nl i b | h

of T
: Larlit “.1"
TOOLS, GOLD ¢ ﬁ;j;-‘ o g'l.-wi
it - VTR o 11 M
MEDAL, 57w ] _.'fj‘.’j;‘-

''''''

SEEAUTIFULLY COOL and SWEET SMOKING.

SMOKE
S NAVY GUT
S L - '

A oat all Lobaceo 2., and take no other.
Sold anly in 1oz, P'ackets, and 2o= and o=, 1T'ryYs,

which Lheep the Tabazca always in fine smokive enndition Player's Navy C
- = 2 : . 5 di I..||-\..- ; L P - bt 1 i - utr
ElgurhttES Calt oW e olitatacd ot all leadimge 'l obaccom L5, Jtorcs, «C., 1 packets

—_

- . g . ConLatne 12,
-R MJ__—J | ‘U __S-___. Cf?:C ‘ SOJ_Q SJ | Tae Genaie Foavs e Trade Yart, “NOTTINGHAM CASTLE."
i, &5, 87, Petter Lane, LON ihap Ny, | e crery fhaciod and P, '

— e e " T
—— ———

LEWIS & LEWIS, ik FPREWORK PATTERNS

oML FOR OUR TLLUSTRAT L LISTS, 'OsT FREE.

3 PWORKE IS who apy s
o I% o s s o] wente 1or vt Uiitadonrne o

By o) Patterns=. gedimoted o e
rl ] ¥ i ']

[ : -:l EL [I ' 1 L2 B | n 81 b L
LR ket il 1t s, Lot of | owls and
1 PLETHI TN T A T (RN

EOOTH BROTIIERES,
TOOL MAKERS,
DUBLIN.

| LEENRY MILNES,

-

X
<l N
Sl P~ CANDBRIDGE

'i

HEATI,

MAIMNUFAICTURER OF

IGH-CLASS LATHES

Fauld

SCREW-CUTTING & ORNAMENTAL TURNING

TREADLE MILLING MACHINES, HAND
PLANING MACHINES, &c.

_ LONDON,

THE “ANERLEY" N.E.

COMLINID

CIRGULAR AND BANDSAWINC
MACHIXE,

THE “HACKNEY "

For Hand or Power, will take in J

i e b, MU L MORTISIN BORING MACHI! . y e . -
TSI G G fngleby Works, Browun Rovd, Bradford,
Al T 'I|I|1|.'1-L'T 1.']' Lin = 1, |il-|'=| l_‘ v, 1 ‘ﬁl!_:l r~, anl : ].rl.ll"'l I-“I-l TII"..,-‘[‘..-I‘ AN -|- FL![I r |‘| .1"-:"-[."-.'1. |.11 \].‘: l!:"\ll .E_ll EET&ELISHED IEEE.

== ==

’ | DEILICIOUS . ESTABLISHIED 185].

| RIRKBECIK BANK,

] T E M P ERAN B E I] H I N KS Southampton Buildings, Chancery Lane, Lordon.

| = THREL por CENT. INTEREST allowed on DE.
e e e e . I:HI.I'.E::P::.I;.E:H Eﬂﬂﬂ ;g:} POSETL S, repavabile on demerald,

vy : x* 4 - T e RN "TEFREFST RETNT

i . : Mason's Wine Eo. | hl_ “:i]“'-»..'lli-; {l _I I"'a | [ II‘«-_ Il lxl_.ﬂl on F‘l lxhr.'.':h_l

kT e 4 0 SEences prolice 1 4 few | ACLOLUN TS caleulated on the mumimum monthly balances,
' ' : - v 1 when not deawn below £roo.

TR YY) CEC ) R T BTN E

'".EH L e Wane or pelual, ey, STOURS, SHARES, and ANNUITIES Purchased
I

|
= i By r = .I ‘RN | } i y
Ui, Rospleary,  Hack anmd Sold.

FORWOOD. | e

i | 0 1
i L r 4 f L i L ] El ] L ] - "
= et VR M te” | one’ Tablesvoonful OW T PURCHASE A HOUSE FOR TWO
Specimens and '8 1 @8 | 'Mason's Extract ot GEISNEAS PER MOSTH or A PLOT OF LAND FOR
R civing "ot | IRy el Herbs wake s e il o FIVE SHELLINGS PER MONTIHL seh o immediate yos-
Fraspectus giving - i - e spdetehied Beoer, retreshinng: aml session  Appdy atthe vhce o the BIKRBEVC K | REEROLD LLASND
tll detands as Lo T N T . A <1 el atit X b SOOI Y, as alvwe,
nse hee Il}' [rost. f A _':* ‘: .{"n.l.i 'ti: ‘| Fn J‘E h‘”“lﬂu Bot'le . of Fhe HTRKDBECK ALMANACK, with full particulars, post free
| R LY - { cither kssence or Lx- | onoappheation,

o e . | I RANCIS RAVENSCRUGET, Manayer.
H. C. BTEFPHENS, 11, Aldersgate 5t., London, E.C. I" ; |'H:,:!;_,|5__ fihg s 2N !l i | tractsenton receipt of - : el
| Y L Y B N g stamps, or a bottle of coth Thonsand, price Ta. ; post free, 18,0 3d.

TO INVENTORS. | [=da " Bfeilleer  cihfof s Henhy | Cassell's Shilling Cookery. This

A NN HOINT

:FIJ'“'J lsave I.llL"q fir L Inventioen FPAT o — - e |
" " ATENT it for atritiing cost. | " . . _ : de Work contai . el ¢ :
" Particubars and Pamphlet :r--._- L tritling « | NEWBALL & MASON. Nottinghdan. | ;l :.:”.1I:1“|l mh:::!ui IILI:"'.-.rL contains 394 pages, crown avo,
AY i ¥ s n b — ..." LI . | I ] g
NE]‘_""”‘?{_I?{S{S?IHLL. %_;1'”ﬂt _ﬂﬂtnti , ‘ ] == " las s the largest and most comprehen: ive work
b kel ¥ LANE, LONDON, EC, ' {ost Jree an applicalion. oon the subject of cookery ever yet published at the price.”

e e 1
b —Clhrastian Age.

"]"r"””:"{?'vj EASS“_LIS TlME TﬂBLES. I':‘!’f._l GASSELL‘S OLASS|FIED CﬂTALOGUE I CasseLL & Company, Lisitew, Ludeate Hill, London,
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SOLD EVERYWHERE,

164 A DVERTISEMENTS. [Work—May 24, 1590,
In Tins, or post free, 7d., 1s, 6d., and 38,3
For Baths, 9d4., 1s. 9d., and 3s. 6d.,

l FROM
TO AMATEURS. I WORKS, LONDON, S.E.
INCOMPARABLE, The roughest proscenium, or fittings,

B rort or Eouniiy Meunn e b taads ASPINALL'S EBONICA,

not only beautiful, but very like the real A JET BRILLIANT BLACK. F
COLOURS thing by a pot or two of ASPINALL'’S ) : R
ENAMEL at the cost of a few shillings, Cycles, Basket Carrlages,Bedsteads, &c.
and the success of a show is frequently .
BEWILDERING: enhanced by bright surroundings. Ferd.sap. Sample Tin, 8d., post free.

COLOUR CARDS POST FREE.

R E N A M E
PRINCESS. X

'. o F EXTERMINATED [0 ”Efmsj"“f;;uﬂf‘
'E gnllju"‘r%% i”[i}“IE?SZLE;%@EAKNESS et /KD

or Quack Medicines. V
’\.117 ﬂ" . -
Eﬁn Ml:'il Ex, énchATcH N ER '*E'PIJRTE [nmhda should know that there 1s positively no %

Bl R M l NG HAM (53 Nerve Tonic and IHealth Restorative acent on

L ’
carth so valuable and harmless as Nature's

{'.‘ 'l'
L nhu wish
to be

— e _ own remedy, “ ELECTRICITY.” % *n,?{h _' _
GRATEFUL—COMFORTING. | |3rp 0. B. HARNESS, /& V7 resiny

¥ and Strong

- . I—'r-::-'hf-"ﬁ?-'f:i"{ f,'i""_:,F‘J;"".Jf‘_;j‘;_."f:.‘r;';:.""'“‘1” of % _1":[' # permanently B
Medscsl Licctricians, % 4 should wear onc g
Confidently rr:-Tf-JIHl1}1L'“d='- '“l_l‘:"“_“n“_"“” _v.{z"' 4§ of these comfortable
from RHEUMATIC and NERVOUS QI"-“ i Apphiances, :
AFFECTTIONS, LIVER and KID- Q )

-{ NEY DISEASES, I[.;";I_Jll',?' -!.';l" I Toiyaceonsanied 1o
I ET}, | AILMEN 19, or e ~ & produce lllll]ll soothing, j-'.

_BOILIII G 5"'#' .ES..T R OR .L'n'i[ IL . Local or General Debility, to 'l,} ;’J invigorating, imperceptible §
P . o & current of Electricty which §

speedily vitalises every Nerve, |

wear his Patent
TRI 42\ 4
I.tl?':ilu"i.‘he as o ELEG I-BBE-}L?[&THIG % {ﬁ Muscle, and Organ of the Body. @
. '.."" J-' :
m Strengthening and In- | . % ' 4 They Prevent and Cure an
Thousands of & 4 NERVOUS AFFECTIONS, @

Vlgﬂl‘ﬁtlﬂg’ BE?EI‘E:‘_,L-. Testimonials. # and are invaluable in cases of
RHEUMATISM.

Sufferers should call without delay, and in-
§ spect the Thousands of Testimonials
¥ received from all classes of society.

Indispensable for enriching Gravies, | | “tores.
preparing Soups, Entrées, &e.

Pure, Palatable,
instantly prepared.

— Fr=—=
CONSULTATION FREE o Charye, personally
or by letrer, on all matlers reiating o Health and the
apslication of Cuvative Electricily, Massage, and Swedish
Mechranical Fyxercises. IF you cannict call, wrile for Descrip-
tive Pamrhiiet and Private sAdzvice Form.

§  Note Address—THE MEDICAL BATTERY CO., Ltd.,

52, 0XFORD ST., LONDON, W.

{Corner of Rathbone Place),
AN Conmntinications treated cs STRICTLY PRIVATE & CONFIDENTIAL.

WILL KEEP ANY LENGTH OF TIME.
SOLD EVERYIWWHERE.

5 1 F s 1 5 L] N | M o T = i . - T
TP o ORI, R S el b Pt Py S e R L A

A‘ h. L FUL Mh"" Are universally admitted to be worth a Guinea a Box for Bilious and
ONDER E‘DICINE- Nervous Disorders, such as Wind and Pain in the Stomach, Sick
Headache, Giddiness, Fulness and Swelling after Meals, Dizziness and
Drowsiness, Cold Chills, Flushings of Heat, Loss of Appetite, Short-
ness of Dreath, Costiveness, Scurvy and Blotches on the Skin, Disturbed
Sleep, and all Nervous and Trembling Sensations, &c. &c. The first
dose will give relief in twenty minutes, This is no fiction, for they
have done it in countless cases. [LEvery sufferer is earnestly invited to
try one Box of these Pills, and they will be acknowledged to be

Werth a Guinea a BoX.

N _ FOR FEMALES THESE PILLS ARE
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
wn the World.

Prepared only by the Proprictor, T. BercuAy, St Helens, Lancashire, in Boxes 1s. 1id. and 2s. gd. each. Sold by all Druggists and Patent Medicine
Dealers ev ery where,  N.B.—Full Directions are Fiven with eack Box.,

= o e e e ——— e — — — — - - ——#ﬂ
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