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. Fig. L—Sheer Plan of Steam Launch—a ¢, Gunwale ; « b, Rebate of Stern; ¢ «, Rebate of Stem; b d, Rebate of Keel; z z, Midship Section. Fig. 2—

A SIMPLE METHOD OF BOAT
DESIGNING.
BY EXPERTO CREDE.

before being cooked, it is certainly true a
_ boat must be designed before being built ;
Emd as there have been frequent requests

already in Work for directions as to boat
r building, it is evident that a few remarks

E‘l Irit is true that a hare must be caught

on designing will not be out of place.

~ Boat designing and building will be found
thoroughly interesting and all-absorbing
hobbies. Winter is by no means the slack
season of the year for the boating man. It
is then he must design and build his craft,
and it is then he’scrapes his spars, splices
and serves his ropes, and does many other
little odds and ends about his boat. The
cabin too has to be aired, and often and
often does he camp with boon companions
during the long winter evenings round the

boat-house or cabin fire with the social pipe,

when each in turn spins his yarns of past
adventure, and the summer gone is brought
back with more than life’'s reality. It is
then one begins to think of summer weather

Half-Breadth Plan, (Scale, ; in. to1 1it.)

Fig. 3.—Body Plan of Steam Launch. (Scale, } in.
to 1 ft.)

'and summer cruises to come, and one’s mind
paturally turns to the siibject of the new
craft. What will she be like? She has only

| Fig. 6.—Bouy Plan of Model of Small Boat.

to be mentioned to be roundly discussed,
and advice comes in on every hand; but
we have our own opinions, and to cﬂ

them into execution is now the
before us.

In submitting the following suggestions,
it must be noted at the outset that they are
addressed to amateurs only, and as professed
builders would not ask for assistance, 1t 1s
assumed the requests before mentioned come
from the former class of readers. Boat
designing as well as boat building are
matters about which there need be no real
difficulty, and the reader may be encouraged
when he is told that the methods here in-
dicated have been successfully adopted by
the writer in actual practice. _ ¥

It is not intended to plunge into ship-
building with all the science of a modern
naval architect, nor, on the other hand, shall
we, like the builders of old, follow the
“blind rule of thumb,” trusting to the
* rack of the eye ” ; but by steering a middle
' course and preparing a model of our own,

we shall hope—without making the study

wearisome or the work lalorious—to enable
'the reader to turn out a presentable craft
| for his own pleasure and recreation.
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Plan of Model formed of Pleces of Wood glued together, showing Rebate of Stem (a ), Gunwale (a ¢), Rebate of Stern (c d), Rebate of Keel

(b d), and Midship Section (z z). Fig, 5,—Half-Breadth Plan of Model, showing Gunwale (a c) and Stern (c ¢'). (Scale, } in. to11t.)
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A SivrrE METHOD OF BoAT DESIGNING.

i T
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In the following remarks, therefore, and
by the aid of diagrams, it is intended to lay
before the reader a simple and ready method
of preparing a design for any class of boat
he may desire to have built; and for our
present purpose a small steam launch of
about 27 ft. ﬁu been selected. '

Then 45 work : Th.{; design fmrt a lfmt 13
yroperly shown in three separate plans or
hmﬂﬁngs : the sheer plan, the half-brea-dth
ylan, and the body plan, as set forth in

igs. 1, 2, and 3 ; and these are drawn on a
scale of +in. to the foot to bring them
into the limits of the page of WoRK ; but
readers can easily enlarge them, and enlarge-
ment to a scale of 1in. to 1ft. is strongly
recommended both for clearness’ and prac-
tice’ sake.

The sheer plan gives the length and depth
of the intended boat ; the half-breadth gives
length and breadth ; while the body plan
gives breadth and depth; so that, as will
readily be seen, we have the length given n
two plans, viz., in the sheer and half-
brea.dﬁx; fim breadth given in two plans,
viz., in the half-breadth and body plans
and the depth in two plans, viz, in the
sheer and body plans.

Take the sheer plan first :—Here the
straight line marked L w L 1s the load water
line or surface of the water when the boat
is Hloating, and the straight lines parallel to
this both above and below are called water
lines. These water lines are shown in the
same way in the body plan ; but in the half-
breadth they are represented by curved
lines. The water lines constitute, in fact,
a number of horizontal sections whose
shapes are shown by the curved lines in the
half - breadth plan. In the sheer plan a
general side view of the boat is given,
showing the outlines of the stem, the stern,
keel, and gunwale; while the vertical
straight lines drawn square, or at right
angles to the L W L, represent the sections,
which are shown also as straizht lines in
tllm half-breadth, and as curved iu the body
plan. -

In the half-breadth plan half the intended
boat is shown, overturned or bottom side
uF. The long straight lineat the lower part
of the plan represents the centre of the kecl,
while the curved lines are the water lines
which represent the form of the boat along
certain given points parallel to the L w L in
the sheer plan, and show how the water
will be divided at the bow, and closed again
at the stern as the boat moves along. As
before stated, these water lines are common
to all the plans, and while curved in the
half-breadth, they are straight and parallel
to the L w L in the other two plans. It is
upon the formation of these water lines that
a boat depends for its sailing qualities.
The boat must divide the water with nice
iegsr::' ﬂ;urv?: furtﬁ*ard, and aﬂnlw it to close

gain alt as she moves, or else, if too full
or blunt forward, the boat will be difficult
to drive at any great speed, and even then
will push an ugly wave in front of her : and
if too full aft the same difficulty in pr::r[rul-
sion will be experienced, and an ugly wave
:‘Eéllli}ﬁa?mgged along in the wake or rear of

And in the body plan the i '
represented u riéhL lﬂﬂkﬁll;t‘?ggﬁdt}]; E}talz
to one half looking from the bow, and as t
the other half looking from the stern Herg
1:1_15 sections are shown as curved linég and
give the form of the boat vertically. . hpl
the water lihes are shown as atraigh}:; En;:
as 1n the sheer plan, and are here used for

the purpose of assisting i ini
In ascerta
curves of the sections. g scertaining the

Naval architects would design their boat
from these plans, and would afterwards, if
nee:d be, prepare a model from them, but for
the amateur with a fairly correct eye the
method about to be deseribed will be found
by far the most workable.

Following, then, themethod here proposed,
the tirst step will be to make a model of the
hoat intcml‘ml tobe built. This is made to
represent half the boat, and of course 1t 1s
casy to build the other half from it. The
model must be made to scale, and the
larger the scale used the less liability is
there to inaccuracies, because the boat 1s an
enlarged edition of the model, and errors in
the model are magnified in the boat ever so
many times. according to the scale used.
It is therefore of no little importance to get
the model right and fair in the first instance.
For a boat of the size given in the plate, the
scale of 1in, will be found convenient and
most snitable to work from.

First, then, procure a sutlicient number of
pieces of wood, according to the number of
water lines considered necessary. In the
design before us these water lines are
din. apart. The
apart for a small t, and for a beginner,
perhaps | in. apart would be found an
advantage. To follow the method shown in
Figs. 1, 2, and 3, take eight pieces of clean
dry yellow pine, free from knots and shakes,
27 in. long tor the length of the model, by
3in. wide for the half-breadth, and planed
accurately to 3 in. thick. Fasten these
picces together with thin glue, and leave
them under weights to dry. A builder
making his model might peg the picces to-

satisfactory. These eight pieces of wood
fastened together form a block 27in. by
| 3in. by 4in., out of which we are to make

the model, and from the model to prepare
our plans, and so obtain our moulds to build
from. The seams } in. apart in the block
represent the water lines the same distance
apart, and corresponding with the water lines
i the sheer plan.

Models are invariably made showing the
starboard or right-hand side of the boat, as
in the plate, and as we have to work and
cut away the wood on this side, it is neces-
sary to make our pencil marks on the back
of the model.

When the glue is dry, plane up the back
of the block, keeping the surface square to
the tur_ and bottom (and of course to the
water lines). Then mark the back in pencil,
showing the rabbets of the stem, a b, stern,
¢ d, keel, b d, and gunwale, @ ¢, and also the
midship scetion » « (as in Fig. 4), or accord-
Ing to reader’s fancy, and cut away the
wond to these marks, taking care to keep all
the surfaces (for the present) square to the
back, and frequent use of the square should
be wmade for this purpose. Next turnin
the block over so as to stand upright, mar
m pencil and cut away the wood along
the gunwale and stern (as in Fig. 5), keep-
ing these surfaces square to the top and
bottom in the first instance. Then plane
the bilge round, and the rest of the model
must be shaped out with gouge and spoke-
shave to suit the eye of the designer,
strict watch during this process being
kept over the scams between the eight
prieces  of wood forming the block, to
see that they form nice easy curves,
without any lumps or flat places anywhere,
remembering (in the case of a steamer) to
leave a small swelling half-way up the
stern post for the screw shaft. If the glue
used is mixed with a little dark colouring
matter, the seams will be more visible.
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should not be further

gether, but gluing will be found more:

Of course the reader will have hi
idea to carry out in his design, accon
the particular purpose for which he reti
the t, but in the case of a smg “LL e
of the dimensions given, the model shoi
be kept tolerably Eﬂ.t in the mic -}’I" i
the floor rising only sli ht.l¥u:' ards ‘th
bilge. Round off the bilge fairly well,
Eecially if the reader intends being his
uilder, so as to facilitate the bending ang
fitting of the ribs ; but do not cut away the
ends of the boat much, or they will be tog
hollow. For a launch, the stern must ba
tolerably fine to admit of the water passing
freely to the  propeller, but where ths
launch is small the bow should be fuller.
to carry the weight of the machinery, and
to this latter desirable end and the stability:
of tﬁm boat a flat floor amidships will greatly
tend. :
Next take a clean piece of yellow pine &
little larger than the model every way;
plane it down to such a thickness as will
represent half the thickness of the keel—in
our case 3 of an inch. Glue this thin pieca
(which we will call the back-board)on ti
back of the model, and with a pencil m

g
13

b

I1IWTL

'hh

thereon the keel, stem, and stern '
rudder, and cut away the wood #
marks. Rata

Sand-paper all smooth, mark the L w

ol |
¥ [ |
LA’

on the back-board, and the model is finished
so far as is required for building purposes;
directions will be given later on for polishing
and mounting. - SRR
hHﬂ:aI:llg got the. model to his sa ﬂ
the reader must next proceed to the
lines from it. This 1s u.ﬂnm:fp]ishad by
treating the model to a bath of hot water
until all the pieces are persuaded to separate;
first taking the precaution to see that the
midship section is clearly marked across the
back of the model square to the L WX &
x x, thown in Fig. 4, and that there &
such other diatinguishgjnf marks on the
back edge of the smaller pieces as Wi
show their positions when in proper order
Wash all the glue off the pieces, and whel
they are thoroughly dry we ma |
with the plans. Take a piece of drawilg
paper of sufficient size, and draw the
straight line L W L, as in the sheer plan
Fig. 1, and mark it L ‘W L at each end, and
placing the back - board" with its L Wi
exactly over the L w L on the paper, draW.
all round it with pencil or compass pen, &né:
this will give the elevation or sidé view of®
the intended boat. Parallel to the L Wi
draw the requisite number of water lmes
according to the number of seams in the =
model, as A, B, ¢, ete. ; and at right angles t0 =
these draw the sections 1, 2, 3, etc., &s MANY"
as may be thought advisable, marking the
midship section with an 2 instead OF &=
number, to distinguish it from the others:
Then take all the pieces of Iorming
the model (except the back-board) firmiy 1=
the left hm:ld ]iu ‘thm:‘hprﬂp&r :F e
osition, an acing them on ‘o i
E’ith the wanf the model exactly over
the L W L on the paper, draw with pencil OF
compass pen along the lower side and the
two ends, and this will give the rabbets ok
the keel, stem, and stern, and the sheer plans
is completed as far as is requsite IOFS
building purposes. AR,
The half-breadth plan must next be i
ceeded with, and for this purpose Qrai &=
straight line o p, Fig. 2, at a SUliGH
distance below the sheer plan aS ORE
late, and parallel to this draw the SUEESHES
ine Q R for half the breadth oI GOSS
and at right angles to these draWh
number of sections as are in fhes
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iﬂdﬂ&d,
of the

it is the best to continue the sections
sheer plan right across the half-
breadth plan, as In plate, and mark them
1 2 3 ete, to agreo with the sheer plan.
Then take the loose pieces of wood forming
the model, one at a time, beginning say
withi the upper or Jarger one, and place it
on the paper with its straight edge along
the line Q B, and with its midship section
mark z exactly over the midship section &
on the paper, and draw round the piece of
wood on its curved side with pencil or com-
ss pen; and the curved line so drawn
will, when completed with the addition of
the small loose piece of wood from the bow
end of the model, give the water line which
represents the upper edge of the gunwale of
the boat. Then take all the other pieces of
wood in turn and draw round them as on
plate, distinguishing them ‘with 4, B, ¢, ete,
as shown, and the plan 1s complete.

The body plan next requires our attention,
and its preparation will be found very in-
teresting, as it brings out the result of all
our previous work. First draw the L w I,
which, for simplicity, is generally drawn as a
continuation of the L w L in the sheer plan.
At right angles to this draw the vertical
ﬁtl‘ﬂi,{.‘,’i‘lt line s T, Fig. 3, to represent the
vertical centre line of the boat, and to the
nght and left of this, and parallel to it,
draw the two straight lines shown on plate
to represent half the breadth of the stem on
the right, and half the breadth of the stern

st on the left, and then put in the water
ines parallel to the L. w i Next take a
pair of slmry pointed dividers or compasses,
and with these the measurements of the
eurved water lines of the half-breadth plan
are to be pricked on the body plan in order

to ascertain and form the curves of the

sections in the latter plan, proceeding in
this way :—Take the midship section first,
and place one point of theé compasses at x
in the half-breadth plan, and adjust the
other point to where the water line A is in-
tersected by the midship section on the
same plan, and then removing the compasses
tp the body plan, place one point on the
vertical centre line s 1, where it is inter-
sected by the A water line, and prick that
water line with the other point. Then
going back to the half-breadth plan, place
one point of the compasses again at .x, and
adjust the other point to where the water
line B 1s intersected by the midship section
on the same plan, and then removing the
compasses to the body plan as before,
F!aee one point on the vertical centre
ine 8T, where it is intersected by the B
water line, and prick that water line with
the other point. Proceed in this way until
the measurements of all the water lines at
the midship section in the half-breadth plan
are transterred to the body plan ; and then
with a pencil sketch in the midship section
on the body Lmlnn, drawing from point to
oint, as pricked on the water lines. The
epth and height of the midship section,
and of the other sections, below and above
the L w L as here represented, must be

ascertained with the compasses by measur-
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ing the distance below and above the L w L
on the sheer plan, and pricking the measure-
ments on the body plan. The section as
sketched should then be inked in.

In the same way proceed to transfer the
measurements of the sections 6, 5, 4, 3, 2,
and 1, from the half-breadth plan to the
body plan, sketching and inking them in as
before mentioned, These sections should be
sketched in the right-hand half of the body
Flﬂﬂi and show the sections of the bow or
orward portion of the boat ; and the sections

8, 9, 10, 11, 12, and 13 should be transferred
to and sketched in the left-hand half of the
body plan and show the sections of the stern
or after-end of the boat. The midship sec-
tion may be put in both the right and left
hand sides of the body plan.

The plans are now completed, so far as
necessary for present purposes, though there
are other methods of checking the lines as
by bow and buttock lines and diagonals,
but there 1s no need to go into such matters
here ; suffice it to say that if the designer
has made any mistakes' in his model
(z.e.,, made any flat or hollow places, or
left any lumps upon it), the construc-
tion of the body plan will speedily bring
to light his error, and to correct such
error the process of *fairing” must be re-
sorted to, but for all practical purposes this
fairing can well enough be done in the
building yard later on.

We must now proceed to turn our past
labours to account and enlargg our plans to
“life size,” and for this purpose we must
have resort to the “mould loft,” which in
our case will be a room with a large table in
it, or a room where the floor space can be
utilised.

Procure a large piece of stout paper—say
rough brown paper—about 4 ft. square, and
on this we are to draw a number of the
sections of the body plan to their full size,
from which the muuh‘s are made for build-
ing. It is not necessary to draw all the
sections, but a sufficient number must be
drawn to enable the builder to follow the
design, and in the boat under considera-
tion it is suggested that it will be sufficient
and necessary to take, say, the midship
section and two of each side of it in addi-
tion to No. 13, for the stern board which
must always be used ; or say we take No. 13,
and every alternate section. This will give
us seven to work from.

On this paper draw the vertical straight
line s T, near one side (as in Fig. 6), and at
richt angles to this line draw the L w L, and
the other water lines 6 in. apart and parallel
to one another, and proceed to transfer the
seven sectionswhich have been selected from
the body plan to the brown paper, and if
all the measurements in the body plan are
multiplied by twelve (assuming tlha 11n.
scale to have been adopted), the result will
be a drawing of the sections full size on the
brown paper. As seven sections only are
being drawn on this paper, both the forward
and after sections may be drawn on the one
piece (as in Fig. 6), and if distinguished as
m that figure there will be no confusion.

It will now be an easy matter to lay the
brown paper drawing over the pieces of
wood out of which the moulds for building
are to be made, and with a sprighit to stab
or prick the sections through cs1 to the
wood, and by reversing the paper the other
half of the sections is obtained.

It only remains to be said that when the
moulds are made and placed in position on
the keel in the building yard, the applica-
tion of long thin strips of wood used as
battens, and bent along the moulds at
several points, will readily show to the
builder how and where (Gf at all) the
model is in error, and by this simple fairing
process he will quickly alter his moulds
where necessary.

[n conclusion, it is suggested that by care-
fully glning themodel togetheragain, blacking
the portion above the water line, and mount-
ing on a mahogany or other dark'wood back-
ground, and French polishing the whole, a
very presentable workshop ornament 1s ob-
taiueﬁ, and if another set of lines have been

previously taken from the model, and are
framed to hang on the wall alongside of it,
the result will be at least a }mlf:-usuul:_ remi-
niscence of a first attempt in boat designing.

—p-

A GOOD RAT-TRAPL.
BY FRED CARRE,

™
oy R

Wuerner the ancient rats who lived with
Noah in the ark were as clever and as hard
to circumvent as their present descendants, L
do not know. I suppose scientists have some
explanation—heredity, or a growing acquain-
tance with the deceitful ways of men—
still, it is a fact, explain it as we may, the
present race of rats is mo more to be
caught with chaft’ than the proverbial “old
bird.”

Chaff’ is no doubt a very useful auxihary
in rat-catching ; but there are some positions
in which it is not possible to use it in con-
junction with the ordinary style of traps;
e.q., if the hole is in the floor, or at the bot-
tom of a door, or in some place where the
rats have not a run in which the trap can be
laid and covered up with chatfi.

The baiting of traps for old rats, at least,
I ‘have never found anything but vexation
of spirit ; for no matter how done, if touched
at a{l by the old rat, he generally succeeds
in taking it away night atter night without
catching himself. And if he cannot do this,
he is quite wise enough to leave the most
tempting morsels untouched.

The common gin-trap is, I beliove, the one
almost exclusively u::e-.ll by the professional
rat-catcher ; but except as set Ly the pro-
fessional or hidden in chatl, in a run, 1t 1s
vain to expect to catch a knowing old rat
who has taken up his abode in a house, and
who has become familiar with the owner’s
ways and means.

1t 1s this single, bachelor rat who regards
your house as his own, and who, not un-
justly, I believe, is credited with warning off
all poachers on his domain. It 1s this gen-
tleman whom it is so hard to catch off

his guard, or induce to put his foot into. .

any ordinary trap. If you would get the
better of him, something out of the usunal
run must be secured,

Now as such a trap was a short time ago
shown to me, and as I have successfully
made one for myself, it may interest some
readers if T deseribe it and give a few hints
as to how it ean be made by any one with a
moderate amount of mechanical skill,

The trap is specially designed for being
placed over the hole through which the rat
enters the room. If this hole be in the door
the trap can be attached, and the door
opened and shut without in any way inter-
fering with it. If in the surbase, it 1s screwed
to it, is quite free from danger and out of
the way, and though it may not catch the
rat, as long as it remains over the hole
there is no possibility of his entering with-
out being immediately impaled.

It can be so delicately adjusted that a
towch will snap it, and by half a turn of the
small regulating serew, made so heavy, that
while still set, the rats may pass and repass
till they losa all fear, when by turning the
serew back it 1s made to go off on the first
attempt to pass,

These seem to be all points in its favour.

It will be seen on looking at Fig. 1, which
represents the trap as it is when set, thet
the framework consists of a brass or iron
flanged ring of such a size as will just allow
a-rat to pass, and almost necessitate his
filling the hole and rubbing the sides with
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Surer METAL WORK.
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his skin as he through. This hole
may be from 131n. to 1} in. diameter.

his ring is not an absolute necessity, asa
hole of the requisite size may be bored in the
board, on which the spring and rs are
to be fastened, and a little bar of iron or
brass screwed on to it to form the guide for
" the daggers and make a support for the
trigger, ﬂnﬂﬂ the rod on which the spiral
spring works.

PIn Euma ways the wood has the advantage
over the metal, as I have found that rats
are not so timorous of wood as they are of
metal. The object of the metal ring 18 to
secure that the rats will not gnaw the hole
so big as to allow themselves to pass with-
out risk of touching the trlg?er ; but r&nllry
I think there is very little fear of this. If
there is, it can easily be lined with tin,
which will make all safe. . _

Moreover, there may be some little diffi-
culty in getting a ring of the right form,

his body. He can only pull backwards or
furwardJ;, and this does not affect the spring.
The softer the spring can be made while
still having sufficient power to hold its own,
the better, because the trigger can then be
made so much lighter in touch. o

The trigger is the only thing remaining to
be noticed, and it will be seen that it 1s
made of two links, one straight and the
other prolonged beyond its joint, and bent
as shown toform the touch-piece. The bend
must be sunk so as to cause it to come when
set within about } in. or § in. of the bottom
of the hole ; and when in that position, the
three pivots should be in line, but with the
centre pivot just the smallest degree pos-
sible on the lower side of the straight line
joining the two end pivots. _

The amount of this deflection is regulated
by the small screw 8, which passes through
a small projection of the sliding piece, and

presses against the edge of the upper link.

-_—.‘..— e — i S e A
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wing Trap Set.

unless you make a model and get it cast : or if
you can, cast 1t in brass as I did myself. It
15 not a very difficult job, and I shall give
one or two hints which will be helpful toany-
one making the attempt to do all the work
hlgaelf].

But let me resume my deseription. I
will be scen that on the leirt-hnnd uiptia of thv:
ring there is a boss, through which are
drilled three holes; the central one is dia-
metrical, and the other two are parallel with
:it., and in them the two daggers slide. The
c aggers are attached to a movable piece B
lnhtq which they are riveted or screwed at
their upper ends, and this piece slides on
the central rod, which is screwed into the
central hole of the ring at one end, and at-
tacél:dt ﬁt_: thtil lqaae-bnnri:l at the other.

] 18 rod 1s a spiral spring of hard b
wire aboup eighte ok
o thg c{; en to twe?tgrngaélligﬁe,tﬂhml;
l:fmg ressed by a rat attempting tungpﬁs

rough. It does not need that this spring

¢ very strong. No rat, once it descends
Eapon him, can ever escape, even though the
gger did not penetrate completely throug

4

Fig. 3.—8ide Elevation of Trap as in Fig. 1.

By this the touch can be regulated to the
greatest nicety.

Fig. 2 shows the trap when snapped.

In the trap from which mine was copied
there was a sharp spike passing through the
ring as shown betweenthe daggers ; of course
this gives greater security that the rat will
not Eﬂca.ga but I think it wholly unneces-
sary, an I have omitted it in mine, as my
object has been to make the hole as innocent-
looking as possible. Rats are very sharp to
notice anything that is suspicious-looking.

Now, one or two hints as to construction.
If you make a pattern and have a casting
made from it, you have ‘merely to turn, in
some hard wqod,b a ring to the size men-
tioned ; this will be < shape in section.

On both sides of the < you will glue or
aﬁng on two little pieces of wood to make
:03 oss for the dagger-holes and the spring

. And as there may be some little difficulty
In securing that the three holes in the slid-
sl and coincide exactly

: k-"'.5 : 'IL b

with the three holes in the ring, let the
sliding piece be cas all in one with the
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ring just in the position in which it is
shown in Fig. 2. Bore the three holes
through to the inside of the ring, and then
cut off the ﬂlidinﬁ piece witha hack saw, and
file to shape. You are then sure to _';_-_-'
your holes to correspond. sty i
One other point is to be noticed: in
making the t liﬁhymtmust be 1%‘
careful to have the end pivots equally dis-
tant from the centre one. The best way to
secure this is to put in and rivet the central
pivot first, then bore the other two holes
together, t.e., with the links folded on top of
one another. | 3 i g
You may make these links out of sheet
brass, % in. thick and % in. broad. Both
arms of the bent link are the same in le |
but if greater sensitiveness is required the
touch part of the link may be longer. 3
A slhight channel will be cut in the base-
board to allow the spiral spring to have free -
play. This spring 18 made by simply rolling
the hard brass wire on a straight rod or
wire of the same or a aliﬂlﬂy larger diame-
ter than the rod on which it is to work.
It is slipped on before the rod is screwed
into the ring. - g
The trap 1s most easily attached to the
door, or floor, by twe or screws with
eye-heads, to be got at any hardware shop.
These can be screwed in with the fingers, if
a gimlet-hole be first made.

+or : i

SHEET METAL WORK.
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DESCRIPTION OF MaAcHINES AND Toors (con~
tinued)—THE PANING DOWN MACHINE—THE
CircLe CuTTER— BENCH TOOLS—STAKES—
HaND TooLs, E¥C,—MATERIAL USED IN THE
TrADE : TIN, ZINC, IRON, THEIR VARIOUS
S1zes, THICKNESSES, AND PRICES—REPAIRS
(continued)—How TO RE-BOTTOM ARTICLES.

Two machines in addition to those described
inmy last article are all I thinkit necessary to
mention at present ; when farther advanced
with the subject it may be advisable to give
drawings and particulars of other ma-
chines, of which there are m but at
present I think these will suffice. Thereare,
in fact, few ahzfa (except f&cturlﬂ) Lhat
possess all the half-dozen or so described in
this and the preceding article. =~
The paning down machine (F# 11 E&;
a machine that closes the bottoms ot articles
after they have been taken up in the jenny,
or otherwise the bottoms are tapped rc und
with a light hammer and run round in this
machine, once to close the edge, and thenonce
more to bend the adgg of the bottom
little, ready for the bottom cl ‘machine
Price, No. 1, £27s, 6d. ; No. 2, £3. =~
Figs. 12 and 13 show the circle cutters in
two forms. Fig. 12 isfor tin work: it is very
easy to understand and to use ; it is fixed to
the bench by a bolt and nut ; the piece of
1f:iin tE be cut ha.fa tha'.c‘;uiplb described on it
rst by means ot & compasses;1t1sthen
placed on thammhmhalmwj;_ ngplaced
; ' alon;

i
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on the centre mark, and the bow
the frame of the machine till the two cuf-
ters are just on the line required to be cut
the screw B is then screwed down tigl
enough, the handle turned, and the cirele |
The reader will see that by this machi

S AR e gt
where many orc "-5—:'3;:‘;' o

circular in form have to b

 NIT.
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uniformity of size an *_;fg__u;;-;ﬁ"’;;:_-: |
secured. Fig, 13 is a similar
though differing in detail ; it i
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to cut from 3in. to 18in., £4 10s. Fig. 13,
to cut circles from 5in. to 36 in. diameter,
£10. Larger sizes are made, but I need not
icularise them here, as they are too
Er];e and expensive for any but manufac-
turers. _
We will now deal with the stakes or large
tools that fit in the holes or mortises in the

Fig. 26.— Kettle Top
sSwage.
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for preparing the bottoms of articles that
have to be * knocked up,” or “closed ” in a
machine. Fig. 16 is the side stake, the tool
on which most of the seaming of bodies of
saucepans and such goods is done, also for
knocking up bottoms upon. IFig. 17, the

pipe stake, 1s a somewhat similar tool, but
shorter in the stemand longer in the part that
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Fig. 12.—Light Circle Cutter.

Figs, 23, 24, 26.—Horse Heads.

bench., Fig. 14 is the creasing stake, or crease
iron, as it 13 usually called : it is used for
many purposes ; the grooved part is for
sinking wire, creasing to
when there is no jenny the plain part can
be used for paning down on, for wiring on,
and various other things.
hatchet stake, eall
hatchet - it is used for the edges of tinware
ote., where there is no folding machine, and
for folding sheet iron and zine work, and

of bottles, and

"iz. 15 shows the
for shortness the

P Fig. 20. — Extin-

extinguisher stake, somewhat similar in |
shape to the bick iron, but much smaller," .

Fig. 21 is a saucepan belly stake for work-
ing on hollowed boly saucepans, Fig. 23 is
the tinman’s * horse,” though why it should

have gained that name I am at a loss to
imagine, as it in no way that I can see

resembles that cquine quadruped. The

|r_||. ¥ 'g|!.'|lll
e
|L1| f
il

| Fig. il.—Paning Dewn '
| Macliiue,

— -

.—Saucepan Belly

Fig. 28.—Position of
Bottom when
taking up Edge,

guisher Stake.

is worked upon, and without a square end,
like the side stake, used for sheet iron stove-
pipe seaming, and knocking up of large
articles can also be done on it. Fig. 18 shows
the funnel stake, used for bending into shape
such things as funnels, bottle taps oval and
round, and for grooving or seaming them.
KFig. 19 is a bick or beak iron; two or threo
of these are required in a tinman’s outfit to

turn the various sizes of sancepan handles,
waterpot spouts,and such like, I'ig. 201san
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holes at either end are for the horses' heads

(of which he has several) to tit in, (See Figs.
23, 21, 25).
swage, used for making the beading that
forms the seat of the kettle cover ; thereare
also the colander swage and the three-
thread swage, which are the same in action,
only differing in the shape of the dies.

[ think at this part it will be as well to
defer the consideration of the remaining
tools till the next article, and to now give

I'ig. 26 shows the kettle top

L
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ome mtormatiorf and advice respecting the
varions muterinls used in the rulmmug and
making of the various articles that I hope
to deseribe. Wo will first of all take tin, or,
moro properly speaking, tin plates. T'hese
are made in various sizes. _

The following are those most 1n use:
1tin. X 10in., known as singles, 151n. X 11 1n.,
middles or small doubles, 17in.X12; 1n.,
doubles, 20in.X14in,, large doubles or
twenties, The other sizes are gonerally
called by their dimensions, such as 28 1n. X
90 in., 30 imX22 in, 40 in.x20 in, and
various other sizes, The thickness of these
plates is denoted by the number of crosses
on the box : thus we speak of one cross sin-
ale, two cross double,and so on;1t 1s written
thus : 1 xs, one cross single; 1X X8, two
cross single ; the 1 is always prefixed, no
matter how many crosses there are : thus,
1X X x XDis 4 cross double, and 15 a 4X
plate 17 in. X 12} in. ; the word double has no
relation whatever to thickness, it is merely a
size.  Some people have got a notion in their
heads that an article to be good must be
made of double block tin. Well, there 1s no
stich thing ; there is block or ingot tin, which
1 have before mwentioned, but that 1s of

courso not suitable for making teapots, etc.,
and there is double tin, which, as I havejust

explained, simply means the size plate used,
and is not to be taken as meaning anything
else, the strength or thickness being denoted
by the No. of x ; there is also a thinner tin
than 1 X, known as 1¢. There are also two
qualities of tin, termed, from the process of
annealing, charcoal and coke. Charcoal
plates are the best, and I never use an

other if I can hulr it, except for such wor

as packing-case lining or any work that
there1s no wiring or turning of edges, as
coke plate will not stand it, though some
makors advertise their coke plates as nearly
equal to charcoal : o statement which I have
nover found verified by experience. These
two kinds are again subdivided into what
arc termed perfect and wasters ; the only
diflerence between these is that the per-
feet, or prime, as some term them, are the
seleeted sheets, and ave supposed to he per-
fectly flat, evenly coated with tin, and free
from flaws of any kind ; the wasters are just
as good in their working qualities as the
pertect, but they have slight faunlts in them,
such as a little spot badly tinned, a notch or
two on the cdge, a corner dog-cared, and
other similar little faults : some that would
nover be noticed by an inexperienced person':
for all ordinary work they will do as well as
the perfect, which are only used for best
work. There is another class of plates
called “ torne” plates : these are coated with
a mixture of tin and lead, and are chiefly

?hﬁ:iltf for painted goods, and not always for

. Larger sheets than the sizes I have men-
{.mm:d are also made as follows: 6 ft. long
r':{llz:tlflt}nﬁ 3:1. H{i mi, and 3ft. wide': this is
e L wurk.mu iron, and 18 very useful
. Sheet Tron, Black and Qalvanised.—This
8 made in the sizes given above. and the
quality is denoted by the same words as the

b plates : viz, charcoal and k
' e. g coke ;
tlmr\qmsa 18 determined by the wﬁ-é but the

the sizes mostly in use j ] |
; 1n ordinar

ﬂ:ﬂ]‘lﬂ are 26, 24, 22, 20, 18, and 15, iinliﬂ r:%

m;.me more of 24, 22, and 90 than of the

nors.  There is used now, in place of char-

coal, iron to
called soft prn;ﬁ? great extent, a material

working qualities to 1
the advantage of baiﬁga —
A lot of tin plates are

mild steel : in fact, [ believe most of them
are, though they still retain the name
of charcoal tin. This is sold in sheets,
ordinary size 3 ft. wide and 7 and 8 ft. long ;
its thickness is denoted by numbers, and
they run the revorse way to those of sheet
iron ; thus No. 8 zinc would be very thin,
about the thickness of 1c tin, while No. 8
iron is very thick ; the sizes in general usc
are 9, 10, 11, and 12, and for very stout
work, roofing, cte., No. 14, As to quality, the
brand known as Vielle Montaigne Licge 13
considered the best, but 1 have seldom had
to complain of zinc, of whatever make 1t
may have boen. ‘

rices.—These vary according to the
market, so that the prices | give below must
only be taken as u.m]n'nximutu + the prices of
the day may be obtained from all metal
merchants and 1ronmongers,

Charcoal T'in Plates (pér box).

I’erfect, Waster,
112 in box. 225 in box.
1c 1dx20 or 11X10 =205, 184,
1% . L 25k 23s,
1X X " s J0s, 28s.
IX XX . 355, 31s.
DC 17x12) 100 in box 18s. 108,
D X ) L 225 19s,
DX X i L 97T 23,
DX X X o . o3 2. 2035,

Coke plate about 3s. per box less ; other
sizes ol tin plates m proportion.

Sheet Tron (Galvanised).

Jommon  per ewt.  11s. to 12s.
Best i 175, ,, 18s.
Best Best - 185, ,, 20s.
Charcoal . 5, ,, 23,
dolt Steel oS 18s. ,, 20s.

Sheet Tron (Black).

Common  per cewt.  8s. Gl to 9s. 6d.
Dest " 11s. O0d. ,, 12s. Od.
Best Dest i 125, Gd. ,, 13s. 6d.
Charcoal = s, Gd. ., 15s. 6d.

Soft Steel - 11s 0d. ,, 12s. 0d.

Tinned iron sheets about 10 per cent.
dearer than galvanised. Zine, 17s. to 18s.
per ewt.

These are wholesale prices, only to be
obtained by the trade ; buyers through retail
dealers will have to pay 20 to 30 per cent.
more.

Presuming the veader of these articles to
be ready to receive some instruction as to
the use of these tools and materials, T will
now procced with the subject of repairs.
We will first take the re-bottoming of
articles, that being about 10 per cent. of the
repairing 1 a general shop. There are
several ways of doing this, and to illustrate
them, let us suppose, for example, that we
have a gallon saucepan, a coffee-pot, and a
tin tea-pot. Taking the tin tea-pot first : if
the bottom be examined, we shall find that
the bottom has a narrow edge turned u
and slllqmd on to the body, and soldere
round. This method of putting the bottoms
on 1s called capping, or sﬂip ing on ; the old
bottom must be got off either by holding it
over the gas till the bottom is hot enough
to melt the solder and allow you to knock
1t off, or by cutting it off with a thin chisel,
holding the chisel as nearly parallel to the
sides as possible. When the bottom is off,
trim up the rough edges with the snips, and
as you will probably have got it out nPahu.pﬂ
somewhat, true it up on the side stake with a
mallet. 'f‘lgﬂ bottom can now be marked
out by placing the pot on a piece of tin and
marking round with a scoring awl, which
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is nothing more than an ordinary bradaw}
ground to a point. T
Another way of marking out is to marks
it before cutting off the bottom, by marking ™"
round it with a punch about # in. or % jn. "
in diameter. By this method the shupe ds™
not altered : this allows for the turn up; it *»
is a very good way to mark toilet can, fish
kettle, and other oval bottoms, as they alter
in, shape when the bottom is off, and it is &
not easy for a novice to get them true ; if the *
bottoms are marked out in this way, it is *
advisable not to cut them out till you have
offered the article on it and seen ify it-is too
small or too large, which can then be regu- =
lated in the L:uttin.r?'. If a shade too large, cut -
inside the mark ; if too small, cut outside: &
very little will make the difference; it =
should show for the job we have in hand § =
. clear cut all round, larger ‘articles more, *
in proportion to their size. To turn the
bottom up, place the half-moon stake (Fig. .
27) in the bench, and commence to turn up
the bottom ; you will find it rather difficult
at first to keep the bottom on the tool and
to “take up” an equal amount all round.
Do not try and turn it up all at once; go "%
round it several times, turning it from you =
and holding it lightly in the hand ; use a =
mallet, and .do not strike too hard. The =
position of the bottom on the tool at start &=
and finish is shown at Fig. 28, A and =
. When vou have been twice round, the %
bottom will be out of shape, or rather out of &
the flat ; lay it on the crease iron or some.
flat tool, and rap round on the edge llgl){.l% '-
with a small hammer: this will bring 1"
richt again. Then go round once more on .
the half-moon to finish it. The tea- pok.3
body must now be scraped clean for about &
L in, uE the sides, and the bottom slipped
on, taking care not to put it on askew
should it happen to be a little too tight to
zo on, lay it on a tool, and rap it round on
the edge with a slight drawing motion of
the hammer, take out any puckers that you
may put in it by doing this, and you will
then find it go on all right —that 1s, prﬁ .
ing that it was not a great deal too smaik 3
Should the bottom be. too large, a little
more edge may be taken up ; the bottom 18 -
then soldered round. This method of put- -
ting on bottoms is suitable for tea-pois,
canisters, hot-water cans, common bach '
kettles, ete., and many workmen put toilet-
can bottoms on in the same way, and though =
in some shops it would not be considered -
good workmanship, yet it is plent good
enough for a lot of them. With the coffee-pot =
wewillillustrate the second method of %t_tmg; -
on bottoms, called * paning down.” this
case, the body has an EdFE thrown off the 3
body, and the edge of the bottom 18
hammered down on to it and then soldered: =
this, as the reader will see, 18 a d =
stronger than the preceding methdl, a8 It
the bottom were to get hot enough to inalh,__
the solder the bottom could not drop offy -
although it might leak. To resume : knock -
the bottom off as previously described, seraps
clean } in. up the sides, turn upthe and
throw off a fresh edge for the new bottom ;-
this can be done cither on the hatchet or:

rith the jenny. The way to the
o 1 : }r the m st 4]

3
h
Ly .
ar
1
I.E.-
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) 1

jenny is as follows :(—Turn crew
so that the guide bar comes about # 1

back from the edge of the bottom wh -'-;“&-_;I ._
whatever the amount of edge you requires
for large things more will be neceSSREY

place the coffee-pot edge close to the guis
screw down the top wheel middung &
and pressing the coffee-pot shghUly &
from you, and holding it by H_}j EX

LY ] 1-'
.

thumb and finger, turn the hani
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machine, raising the coffee-pot as it revolves
till the edge is at a right angle with the
sides. The bottom in this case being round,
will be struck out with the compasses ; 1 in.
larger all round than the outside of the edge
should be enough for small articles like
this, but the beginner will most likely
require a shade more, as novices generally
are rather prone to take up too much edge
on the bottoms at first. The edge may- be
turned up on the half-moon as first described
in the case of the tea-pot or in the jenny.
If in the Jenny, reduce the size a little
smaller than it was set for taking up the
edge on the body; nip the bottom between
the two wheels by means of the screw on
top, rest the palm of the hand against the
spring that projects from the machine, place
tﬂgthumb on the top of the bottom and the
fingers spread underneath it, press the
bottom well away from you, and toward the
machine, so as to keep it firmly against the
guide bar : if not, it will run out ; turn slowly
at first, and gradually raise the bottom as
ou turn, and tighten up the top screw a
ittle after you have been round once or
twice. Keep it firm between the thumb
and firger. You will be able to tumn
quicker after it has been round a time or
two. When turned up sufficiently, remove
and try on ; if the bottom should prove too
small, rap it back a little, and if too large,
take up a little more edge on the half-moon,
as 1t 18 not very racticable to take more up
in the jenny. To be a good fit, it should
just spring on with a click when the body is
pressed into it. The next thing is to pane
down the edge: this can be done on the
crease iron, side stake, or any flat tool ; hold

. the pot firmly in the left hand, and with

the paning hammer (Fig. 29) close down the
bottom : this requires a little practice before
you get the knack of hitting the edge with-
out injuring the side of the article on the one
hand, or the tool you are working on on the
other; though if you err at all, it is best to
strike the tool a time or two than the article.
After paning down, put up a bick iron, and
turning the pot bottom upward, run round

. the bottom with a square face hammer—on

the flat part of the tool, of course : this will
smooth 1t off ; all that then remains is to
solder it round and try it. I find my space

18 gone, and shall, therefore, have to defer
the third method till the next article.
THE MECHANICAL PROCESSES OF
SCULPTURE.

BY MARK MALLETT.

MopELLING FROM NATURE.

MODELLING ¥ROM THE * LIFE'"—LIFE SCHOOLS
AND LIFE STUDIES—PORTRAIT MODELLING—
MEDALLIONS — BUSTS — CABINET BUSTS —
STATUES AND GROUPS—IDEAL SCULPIrURE—
SMALL SKETCHES IN Dix1tp OLAY—TERRA-
Corras,

IN modelling from “the life,” to use the
technical expression, two things are apt to
bother the beginner—the forms before him
are constantly changing, more or less, and
colcur (which was absent in the cast) is apt
to mislead him as to the real nature of form.
It is, therefore, well that he should not
come to this work till eye and hand have
been somewhat practised. It is not usual to
admit students to the “ lite ” classes attached
to schools of art till they have gained con-
siderable technical “skill. " To enter these at
the Royal Academy, it is the rule (or was
in the writer's day) that the pupil should
be able to finish a model from one of the

antique statues in twenty-four hours, beside
giving other proofs of proficiency. In such
“life” schools, the work of the modeller
consists chiefly in _making reliefs and
statuettes from the nude figure, and is
very much a repetition of that in the
antique schools, with the exception that
the figure copied is nowalive. Little needs
to be said about them here. For our
purpose 1t will be more desirable to speak
of portrait and ideal work.

t should, however, be observed that
modelling from a living person is far
harder and more exhaustive work than mere
copying from a cast. Living flesh and
bone cannot retain the same pose for an
unlimited period, like a lump of plaster ; and
the modeller, knowing this, has to put forth
all his energies to make the best use of his
time. . With the strain put upon brain and
eye and nerve, he tires before long. The
sitter, too, grows weary, and falls into
attitudes or assumes an expression which it
1s not desirable to copy. Hence it is gener-
ally allowed that, whether for the purposes
of portrait or for mere study, the length of
a sitting ought not to be for more than about
two hours. Half a dozeén such sittings will
commonly suffice for a medallion portrait,
and frequently for a bust. By this, it is not
intended to be implied that such a portrait
should be modelled in twelve hours—far
from it, for much must be done between
sittings, in completing what has then only
been roughly sketéhed. Photographs may
also be made use of in off-times ; and after
the sittings are over, much finishing will be
required to fit the model for casting.

Vith the public, perhaps the most popular
form of portrait sculpture is the medallion.
It 1s also a favourite with modellers ; for
amateurs, and what one may call “small
sculptors,” it has peculiar advantages—it
offers no technical difficulties, it can be
modelled in an ordinary room, and it can be
casily and safely cast.

It may be said that, as a rule, a medallion
looks best on a flat circular ground, with
the head in profile and somewhere about 4
in. high, and with a projection of perhaps
snmacé- in. Forsuch a head, with so much of
the bust as it is necessary to show, a back-
ground of some 14 in. in diameter suffices.
Medallions in which the head is more than
5 in. high, but less than life-size, are rarely
satisfanturi. Life-sized medallions in middle
relief are better suited for large galleries
and monumental purposes than for moderate
rooms, in which they are apt to look clumsy ;
whilst in very low relief, and esgeciﬂ.lly on
concave grounds, they are best adapted for
decorative purposes, and are far more difli-
cult to manage than when in the style
recommended.

Most modellers find that they can model
a profile with greatest facility when it looks
to the spectator’s left, but it is not well to
fall into the manuerism of working from
one side of the face only. Practice should be
made from both sides—a pair of medallions
should look towards each other.

For reasons already discussed, a clay

round is to be preferred if the medallion
18 to be of the kind and size indicated. It
18 well to form a square slab on the model-
ling-board of greater breadth than the pro-
osed diameter. The modeller will not then
e obliged to waste care in bringing the
head scrupulously to the centre. Striking

a circle round the head, and leavinga proper

space on every side, can be far more Easiilfr
arranged in the process of casting ; and will
be mentioned when we come to speak of
casting. o
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-modelled on an easel, which will permit of

its being readily raised and lowered. The

sitter should be placed for the light to fall

sompewhat from above and somewhat from -
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behind him ; this will best bring out the
features. The model should be placed in
much the same light, 7.e., with the back of
the head towards the window ; but as the
work goes on, the easel will need turning
occasionally to different lights, that errors
may be corrected.

In works of this nature, which will be
brought near to the eye and closely scruti=

nised in every part, perhaps the thing to
be desired, next to a faithful likeness, is

delicate and conscientious finish. In a
female head, especially, all harsh and crude
modelling is to be avoided ; slightly lower =
relief than in the male subject is also desir-

able ; and what has been said on softness
of outline in low reliefs ought particularly

to be borne in mind. The male head calls
for more vigorous and decided work. The

exact flow of the curved line in which a

medallion portrait usually terminates a little
below the neck is very much a matter of
fancy, though some hold that by the manage-

ment of its curves may be indicated whether

the sitter is stout or thin. :

In its completed state, a medallion shows
best when hung in much the same light as
that in which it was modelled, namely, with

the back of the head turned in the direction
of the window ; and it should be huninﬂ :

much on a level with the eye as possible.

Comparatively few of the many medallions -

modelled are ever carried out in marble, for,
unlike larger works in sculpture, they can
readily be preserved in their original
brilliancy, and made decorative in simple
plaster. They should have gold frames,
and the protection of convex glasses.

A more serious undertaking is the model-
ling of a life-sized portrait bust, and one for
which such simple arrangements as the
above will scarcely serve. As it will take
somewhere about Kalf a hundredweight of
clay, it will bhardly be the thing to do in a
drawing-room. Most modellers are satisfied
with a bust-frame such as that figured on
a previous page, but some prefer one with
only a short upright of iron or wood which
does not mm:{x to the neck. and to which
they lash such a strength of gas-pi 1in$ as
will bear the weight of the head. The

object of this is to allow of the head bein% -

turned and its position readjusted, 1
lesived, up to a comparatively late stage
of the work. The *“pose,” to use the
technical term, of the head is always a
matter of high importance in a bust.
way of carrying the head—whether erect,
stooped, or inclined to either side—is often
highly characteristic of the individual, and
must be reproduced if the bust is to be a
striking likeness. The flexible support gives

special facilities for doing this.

The modeller ought, however, to be able .

to satisfy himself on this point during his’

first sitting, whilst his clay can still be
moved freely on the wooden upright.

It 1s usuwal to build up a bust two or

three days before the first sitting, but in a
rough way, and so as rather to make it
resemble a barber’s block than anything
human. When the sitting begins, care
should be taken that the three heads—
those of sitter, bust, and modeller — are
upon the same level, and below that at
which the light enters. The turn-table
modelling-stool will be indispensable.
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The pose is the first thing to be deci&%ﬁ |

For ordinary portraits it is not usual
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make the face look directly to the fromt.
Dy turning it to one side or the other, how-
ever slightly, a more life-like acin?eamnca 18
cained. Only in quite a stiff and formal bust
should the head be kept rigidly to the cen-
tralline. And attention must be paid to that
characteristic carrirge of the head, spoken
of above. Chantrey, whose portrait busts
have maintained the highest reputation in
this country, is recorded to have had a way
of settling this point before the first sitting
by making a rule of inviting his sitter to
breakfast, and of thus observing him when
he was not aware that he was observed. Sir
I'rancis showed wisdom in his generation.
The knowledge that he 1s sitting for a
portrait makes every one more or less con-
strained, and thus some part of the natural
attitude and expression is lost. All who
work at portraiture know this, and try, by
drawing their sitters into interesting con-
versation, to make them forget their self-
CONSCIONSNESS.

In the first sitting the general proportions
ought to be well mas,seg in, and however
much the modeller may have trained his
eye, it 1s prudent to take two or three of the
main measurements with the callipers. He
will thus have some certain standard by
which to judge minor matters. It 1s not
pleasant if, after several sittings and much
labour, he finds that he has made some 1m-
portant error as to size—that he has too
much width in the head from ear to
ear, or too much length srom back to
face. Still, there are **dodges” by
which such errors may be corrected
without sacrificing any great amount
of work. A clean cut may be made
wmto the head with a wire, and a slice
taken out, or in like manner clay may
be put in to increase width, ete, so
fertile 1s the art of modelling in re-
sources !

In this, and indeed in all modellin
from the life, a hand looking-glass mﬁ
be found of great use. The model seen
reflected in this is seen, so to speak, with
a new eye, and faults are detected which
had escaped notice when looked at in the
ordinary way.

The lpnwer of rapid sketching will be
found of especial value when roughing-in a
portrait bust. It goes far towards securing
a vigorous, as well as a faithful, likeness:
worth consideration also is the greater satis-
faction which it enables one to give to the
sitter by getting some sort of resemblance
early, for sitters are apt to take some dis-
gust at the unconth and often ridiculous
appearance of a bust in its first stages.

The unaccustomed modeller is iia.ble to
find trouble in the hair. He may carefull
sketch-in its arrangement at one sitting, an
at the next find it altogether changed, and
his labour lost. There is no certaint
about it. The only sure thing with rega
to it is that it .will never be precisely the
same at two consecutive sittings. His best

lan 1s therefore to content himself in the

rst instance with merely indicating its
general character with as few touches as
possible, and leaving all detail to a sitting
to be devoted to hair especially. -+

In most of 'the antique statues the diffi-
culties conneéted with hair appear to have
been avoided by treating it in a very con-.
ventional manner; but modern sculptors
- seek to be more naturalistic, and often with
satisfactory results. Wi%hbut the

before one, with which to give a demon-
stration, 1t 18 not éasy to ,dﬁdn-ioﬁ '

may be modelfed 17 has'to be. done with |
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‘Drapery for such a purpose,

with | drapery on a bust, they are best disposed for
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lines drawn with a tolerably sharp point,
more flowing and continuous for smooth,
and more abrupt and broken for curly, hair.
Unless just at the parting line, or on those
parts n}]a. female head where it is brushed
smooth, hair needs no softening down, but
best shows its character by being left crisp
from the tool. The little ragged fragments
of clay which stick along the edges of the
tool-marks aid the effect, and should be left
untouched. Something even of colour may
be indicated in modelling, if by bold touches
the shadows are kept deep and strong in
reproducing dark, and softer markings are
used to bespeak licht, hair.

If the locks are long, wavy, or massive, espe-
cially in the male sitter, they should be dealt
with .whilst the clay 1s still so plastic as
to admit of free and bold handling. If smooth
or closely cropped, the hair 1s better worked
upon when the clay is in a harder state.

The best way of draping a bust is a point
which admits of much discussion. The like-
ness is increased by giving the ordinary
dress, but modern costume 1is generally
allowed to be inartistic. It 1s, however,
possible to take off much of its stiffness and
ugliness by large and broad treatment, as,
for example, has been done in Mr. Woolner’s
well-known bust of Lord Tennyson ; and
this compromise between taste and reason is
now frequently resorted to. The Roman

togas in which the sculptors of a century

|I ] e
i

Fig. 17.—Brush for levelling Drapery.

ago thought it necessary to make their sit-
ters masquerade would scarcely be tolerated
in the present day.

Variety and artistic effect are also to be
got without absurdity by making use of an
academic or official robe, if the sitter is en-
titled to wear one, by a cloak, by a dressing-
gown, etc. Sometimes we see the difficulty
met by a mere piece of loose drapery thrown
round the figure—which expedient admits
of good artistic, if not of specially consistent,
results. And sometimes an excellent effect
is produced, particularly with a male subj ecti
when the bust is of the stiff and forma
terminal type, by leaving so much as is
given of the chest wholly nude.

Sitting for a portrait is an occupation of
which people soon grow weary. Few care to
give more sittings than are absplutely neces-
sary. The modeller therefore studies to do
all that can then be done in the absence of his
sitter. Should he resolve on some artistic
treatment of the person’s actual dress, he will
find that he can do so as well with the help
of a photograph as if the sitter were present.
If he uses a piece of mere fancy drapery, all
he needs is to throw a cFla.id round a plaster
cast or a lay-figure, and to copy it at leisure.

EGWE?EI', needs
to be an in good and effective folds,
and must not be taken at random. A lay-
figure, it may be observed, is a life-sized
doll with 1 jﬂ.h!:fiuinta, used by artists for
thea I.' "'51 ent of drapery; and if academic
or other loose robes are employed as
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Drapery on a large scale, though lai
with the thumbs, needs to be shaped
worked up with flat toothed tools,
afterwards levelled (roughly) with a brus

to be provided for that p ‘Sueh
brush is shown at half size in %'lg 17. Th

is a tool which the modeller can best mak
for himself. It is of stif shoemaker
bristles securely lashed to a bit of wood f
a handle. Being cut short and level, thes
bristles cut well into the clay, and bring th
folds to level and uniformity; and @
amount of finish can afterwards be given by
dabbing with the sponge. But in mosf
cases it is in parts only that the modeller
cares to give a smooth surface to draper
He thinks it more artistic if left in mamn
places with the marks of tool and brush.
Good photographs are no small help in
carrying out 1im.1; work which has to be
done between sittings, but without them
there is much that may then be ady
During sittings the modeller has to conten
himself with getting in what he sees ronghly
and most of the smoothing and ﬂlﬁh{ z he
leaves till off-times. After the last sittingy
also, a great deal of finishing will have &
be done before the bust is fit for casting,
A word or two should be said about the
small portrait busts known as *cabimet
busts.” In busts, as in medallions, the 8z
should either be that of life, or elses
very considerably beneath it. A bust &
little below life-size looks ridiculous.
It suggests, not that the scale is a smal
one, but that the sitter had a preter
naturally small head. In a cabinet bus
the height of the head should neve
exceed four or five inches. Kept withir
these limits, however, this 1s a pretg
and convenient style of port uture
such a bust occupies little space, and 1
more easily accommodated with a goot
light than one of full size ; and if no
carried out in marble, the plaster cas
can readily be protected from dust b
a glass shade.
When the sculptor sets about a portra
statue, or an ideal group, or statue ﬁ life-
size or larger, he first makes a small clay
sketch of the proposed work. This smal
sketch he is able to play about—to try ex
periments with—to shape and bend an
alter—till he has made eve - an
every line compose to his mind. When &
feels assured that it is in every Tresp
satisfactory, he has a framework or skelel
of the required size and strength seb
and on this he proceeds to carry out ©
sketch in the actual proportions. On i
large scale it is difficult to make alter
tions, and he therefore takes these preli
inary precautions to avoid them, but hej
are not always to be avoided. Faults whiC
in the small sketch were imperceptible mé
become offensive when they come 10 ®
magnified. This is said to be the cau
why Flaxman's large statues are so 1iGH
to ]?:ia small figures. He did not make fii
sized models. Being more at home ':-i'-
work, he contented hi with modellil
his statues to half-size only; & .‘5‘,,& e
measurements came to be *
marble, there was a doubling of ail Gt
and shortcomings. ReEe

- |
)

L

1
o
¥
i
1 B
':..

5"

-,:.'.. ‘i
i . | |

Whether his statue, or _the figures
group, as the case ' be, are or
models them nude, that the due
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and proper action of each pa
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themselves out for the purpose at so much | 270 (No. 69) a representation of the chry- ' known garden flower now under considera-
santhemum treated for earvime, and o Lion,

per hour.

Small s 1N
amount of clay 1s 1n-
significant, Wi I com-
monly bear their own
weight without need-
ing supports of any
foreign substance, and
may then be preserved
without casting. Clay
models in general fall
to pieces 1n drying,
chiefly because the
wooden or metal sup-
_ports embedded 1
them do not shrink
with the clay, which
consequently cracks.
These small sketches
‘may be dried, and,
if carefully handled,
I.;f:pt for an unlimited
length of time. Dust-
ine them over with
Venetian red before
they are quite dry w:!l
give them somethineg
the look of terra, coiia.
All dried and vnberat
t'hL_‘,’ i:-_i. h{}“'(,l".: r, G\
ceedingly fragile.

Such, and indeed
any, models compo..d
of clay only can he
converted by burning
intoactual terra-cottas,
Some sculptors have
kilns on their premises
for this [rocess, but
this 1s not within the
reach of every one,
and there are places
where one can get the
“firing” done for a
moderate charge. If
the sculptor desires to
have a plaster model
reproduced 1n terra-
cotta, he can get this
also done by the terra-
cotta makers.

Works for terra-
cotta, however, de-
mand somewhat spe-
clal  treatment. A
sketchy style, bold and
frec handling, and erisp
and dectded model-
ling,seem hetter suited
to it than delicacy. It
15 a material well fit-
ted to convey force
and vigour, and not,
as 1s marble, to em-
hody softness and hich
finish. Modelling for
terra-cotta 1s  hardly
suited to a beginner
m the art, and there-
fore it may be as well
to abstain from mak-
ing more than a mere
]l!i'-'-.'iil'lf_{' allusion to 1t
iecre, whieh will be suf-
hicient for my purpose.

+ & #

CARVED PANELS

\

FOR HANGING

CABINET.
BY FRED MILLER.
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Tue Porry As A MoTIF.

It will be remembered that I gave 1n page |
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Carved Panel for Hanging Cabinet—The Poppy as a Motif.

give. In my notes on the treatment of the ! thisfor one, that it makes one see tor the first
chrysanthemum 1 said that the remarks @ time what isin the plant that givesit its in-
which I then made upon it would apply | dividuality. We may have looked at a
equally to that of the poppy, and that what | poppy a hundred times, and we may think
I should say here would bear as much on Lm-au:-:e we can always recognise a poppy

the chrysanthemum as on that of the well | that we know the plant. But let such an
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one who has ley looked at the plant ina
general way attempt to make a sketch from
memory, and for the first time in his life his
ignorance will be the chief thing he 1s con-
scious of, so little does he remember what
the growth of the poppy is. I would go so
far as tosay we see nothing correctly until
- we have drawn it, and not then in many
cases. In my own experience it has only
been when I have made several studies of
the same plant that I have grasped the xg:cu-
liarities of its growth—its character. nce
drawing 1t has 1mpressed it generally upon
my mind, but every time I have drawn it I
have learnt something fresh about it. The
designer wants to be constantly sketching
from nature to shﬂ.rﬁen his perception and
to keep himself fresh.

In working from your studies don’t think

of details at all, let these come of their own
accord. Place down the chief forms, such
as the principal leaves, and in these panels
you naturally start with the chief object,
the flower. Work with freedom and with
some free implement—charcoal or a brush
and colour. lfhink of the panel as a whole
all the time you are blocking out your work,
for, by so doing, you will get the leaves to
fall agreeably from the stem, making pleas-
ing angles and occupying the space without
crowding it. I have watched amateurs
attempt to design, and they start by dwelling
upon some one feature, or, beginning at the
top, work downwards without regard to what
else is coming. You cannot get proportion
or balance in this way.

Don’t be too neat in designing. Knock it
about well. Brown paper and Chinese white
and lamp-black are the best materials to use.
Put in the forms boldly, for with white and
black you ecan soon get an effect on brown
paper. Put inand put out until you get the
design to come wellI.) These directions may
sound truisms, but there is a good deal in
the way one sets about one’s work. I con-
stantly find in myself a tendency to dwell
too much on mere details, instead of going
for the general effect and thinking of de-
tails afterwards: consequently, the freer the
medium is you work in, and the bolder you
work, the nearer will you come to siceess.

Those who want to refer to some zood work
on Elant form, should consult such a book
as (. C. Haité’s work on plant form for
designers, in which some fifty or sixty
highly decorative plants are figured, with
details of the various parts of the plants.

-+

OUR GUIDE TO GOOD THINGS.

. e

®e' Patentees, manwfacturers, and dealers generally are re-
‘ quested to send prospectuses, bills, etc., of their speciali-
ties in tools, machinery, and workshop appliances to the
En'.ttnr .?f WORK for notice in * Our (uide to Good
Things.” It is desirable that specimens shouwld be sent

Jor examination and lesting in all cases when this can be
without inconvenience, Specimens thus Teceived

will be returned at the earliest opporiunily. It must be
u that everything which is noticed, is noticed
on is merits only, and that, as it is in the power of any
:F.aﬂw{?mthfa a useful article for sale to obtain mention
ﬂmn is department of WoRrk without charge, the
70 givén partake in no way of the nature of adver-

§

41.—REemn’s LicrTNING Brace,

To save time, space, and repetition, let me com-

mence by saying that the tools and appliances
m 41 to 45 inclusive,

noticed, and numbered fro
me by Messrs. Richard

have been sent to
84, 85, and 87, Fetter Lane,

Melhuish & Sons,

London, E.C,, and a.refmuupplied by them if they
/ m or through any local

dealer in fools. The g liance - ted

Elg. 1 ia?f?aid'ahl.ighflﬂng Briﬁg.m 1Ty

merican origin, having been patented ;
United States in 1882; but it hag Dﬂl}"ehﬂi ﬂf
troduced into the tool market here in the present

year, as far as I am aware, It is, as may be
clearly seen from the illustration, an adaptation
of the twist drill. The shaft which carries the
tool at the lower end is fluted with spiral grooves
throughout its length. It is fitted at the bottom,
or lower end, into a steel eylinder, most of which
18 hidden within a loose piece of wood turned
with two grooves, so that it may be held the
more readily by the operator. The cylinder is
recessed at its extremity with a square hole, into
which is inserted the square shank of the tool
used for screwdriving or boring, for there are
two tools for these purposes supplied with the
brace. The tool is held in place by a pin actuated
by a spring that encircles the cylinder, and when
pressed by the thumb and finger withdraws the
pin, releasing the tool. The head of the shaft is
secured within the long, steel, nickel-plated casing

Iy Y N

Fig. 1. —
Lightring
Brace, No. &
1, price §i@
8a. 6d. ¢

.12 Tools,
etc., for Watch-
makers,

1111111

Fig. +—Dball-Catch for Drawers.

to which the fixed head is attached, having below
it a loose head. The divided head acts as a fast
and loose pulley ; and by taking hold of the loose
part, the case may be drawn to the top of the
shaft without removing the tool from screw or
hole, as the case may be, and the work of screw-
ing or boring can then be continued by pressure
on the fast head. The shaft is actuated by four
projections at the end of the casing, which work
in the flutings of the shaft. The price of the
brace, as shown in Fig. 1, with two tools, is
8s. 6d. Another pattern is shown in Fig. 2,
which is supplied with three tools. I do not
know the price, but I believe it to be somewhat
less than the larger one. |

42, —AvToMATIC SCREWDRIVER.

_ The Automatic Screwdriver is a tool somewhat
similar in principle to that which has just been
described—that 1s to say, the blade of the screw-
driver, which is cylindrical throughont its length
except for abont an inch at the top, where it is

cut away on both sides so as to enter the notch

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

in the top of any screw, works ; :
handle partly of brass and partly n?:m];un“ -1r-
using it the blade must be drawn out 4 its fulﬂ =
length, and inserted in tMe nick of the screw:
which is then driven home by the rapid revoly. '
tion of the blade, actuated by pressure gn the hI-‘

¥

of the handle. Itis a useful too] w idity
in driving home a number of at'rews];:l; 1: 5
non. When the blade is buried as far as may be
in its handle, the tool may be used as any .
nary screwdriver—namely, by turning it either
‘forwards or backwards, as the case may be, .
price is 6s. 6d. It is of American oripin beine.
manufactured by the Decatur Coffin El:’ i
Decatur, Illinois, It was patented in the Unjted
States in 1884. o

43.—HANDLE ‘AND TwELVE TooLs, Ncrupme
FiLes, Broacues, axp Saw. ‘ _
This is a very handy colléction of small tosls
designed for the use of watchmakers, and equally
well calculated to do good service to amateurs
and others who require small, fine tools for de J. 5 |
cate work. The handle is something like that i
which i8 shown in Fig. 8, but differs from that
figured in the illustration by the wooden portion
being enclosed for nearly half its 1 inag
steel casing, and fitted at the upper end witha
small thumbscrew to hold the tools in place. The
tools include a remarkably fine saw, used by
Eharznahnf a brass handle, in which it is held
ughout its entire length, ‘both ed ing
available for sawing; eigﬁ. files of ?agifuﬂbe:g I‘
tions ; and three broaches or reamers. The tools
are enclosed in a wooden box. They appear to
be of German manufacture. The price of handle
and tools is 4s. L

44, —PArALLEL DouBLE-ACTION SCREW-VICE. 54

The Parallel Double-Action Screw-Vice is one
that can be recommended to all who require a
handy iron bench-vice for small purposes. The
body of the vice consists of what I may describe
as an L-shaped bit of iron 4 in. in length, having
a projecting piece parallel to the lower member
of the L-piece, 1§ in. long, whose lower surfaceis
just 1§ in. below the top of the piece. Fig. &
will give a fair idea of its shape, and
assist the reader to understand its s
action. At A it is pierced for a
thumbscrew, capped with a revoly-
ing disc, nearly § in. in diameter,
armed with points projecting up-
wards. - The surface B 1s also fur-
nished with points knocked up from
the metal. The distance between A
and B is nearly 2 in., so that the vice
may be readily fitted on to a bench
of the thickness of 1} in. At cand |
D are two holes. Through c passes
a shaft, screw-cut from the centre, or nearly 8o,
in opposite directions, and actuated by & small L
bar passing through the outer end. Through» =
is a bar. %[‘ha jaws of the vice travel along the - i
bar through », being moved backwards and for-
wards by the action of the double serew. Thus =
complete parallelism of the npright jaws.of the
vice s preserved. The jaws open to the extent =
of fin. It is manufactured by Messrs. Peugeok =
‘Freéres, of Paris, and is supplied at 5s. 6d. -GN

~ 45.—Barr-Catcr ¥ror DRAWERS.

This little appliance, shown in Fig. 4, will be &
found nseful by those who do not care to put ot
a lock to a drawer, but yet wish to hﬂj"—‘ Rt
ing of a less secure idaauriptiﬂn"‘iﬂ_“@ |
without & key. The lower part, or "'-'_'"
shown in Fig. 4, which gives the general form
fairly enough, although in the sample betore &=
there is nothing at';ha bottom as in the engrav:
ing, the lower part being a brass casing, Siapea
lﬂgﬂ* a thimble. Thi! ﬂﬂd_tjhﬂ Phhwam* i
the upper edge of the drawer; and 1!!.- k¥
above a plate 1s let in, having a round Eld*_ o -
centre, into which the ball-catch springs WEES -
the hole is directly over it. On pulling I8
drawer open, the catch is depressed by the PUi®
and the drawer is opened. On pﬂmf S
drawer back to its place, the catch Springs ®.o0 &
the hole as the plate passes n?tﬂyl;!ﬁ-ﬁ.m'
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NOTICE TO CORRESPONDENTS. :
. consequence of the ressure upon t
% shop nﬁumn{ o nnli::.pquntﬁbutoﬂ are
requested to be brief and concise i .all fulure
g e i Corres-
nswering any of the ** Questions submitted to
& ;nnm." ; in referring to anything that has nf;
peared in “ Shop,” writers are requested to refer to t
number and page nf number of WoRK in which the sub-
ject under consideration a red, and to give the heading
of the pm:fruﬂ to which reference is made, and the
initials and place of residence, or the nom-de-plume, of
“the writer whom the guestion has been or o
whom a y has been already given. Answers can-
not be given to questions which do not bear on subjects
that fairly come within the scope of the Magazine.

1L.—LETTER FROM A CORRESPONDENT.

%Fu-am Maker.—THOMASO writes in re to
‘C.W.B. (FI h) (see page 191, Vol. IL) :—" It is
clear to me that you are trrinﬁ to make an
reeptible joint, and

S B e That would b 1he
-onl n able to help you in that wo e
M conjurer. Get him to make two or three
‘ over it with his wand. Just look at Fig. 1
with. How does the *‘knuckle” of the hinge
prevent it being soldered close to the tube; and

o ble hinge with an im

ﬂ why does it want “letting in?” I said use the

small hinges sold for mount fretwork because

~ they are made of sheet metal, and can be readily bent

to fit the curve of the tube. I also said make the
tube about 6 in. long. Why do you suppose it is made

* po much longer than the cigarette if it is not to ‘ilret
- pver your very difficulty— ut
- in the hinge

e tobacco ]
? Open the tube wide and it on the
table. Then lay tobacco in onre half of the tube, as
shown by the shaded portion of Fig. 2. Now if you

ﬁu'.ing 8

Fig. 1L

Fig. 2.

. Cigarette Machine,

mean to tell me that you cannot pass your finger
along the hinge and clear out straggling ends of
tobacco, you must be a most reinarkable young man
—far more so than many who have been exhibited.
If the tube was short the tobacco would have to be
heaped up, as shown by the dotted line in Fig. 2, in
order to get sufficient into the tube to make the
cigarette, and would then be very likely to get in
But with the long tube the saume amouant
of tobacco is spread over its whole length, and does
not therefore need to be heaped up. When the
tube is shut and the stick forced in, the tobacco
gets pressed together and finally pushed out of the
tube. What if a few shreds of tobacco are shut in
the hinge! Can you not push the stick in with
sufficient force to tear asunder two or three frag-
ments of tobacco? The girls who make cigarettes
with these tubes can. They often have to rest the
end of the stick on the table and press the tube
down on it with both hands ; but that only happens
when they have been careless in filling the tube.
Making cigarettes is like most other things, it
wanta practice. I cannot make maltters plainer if
I write for a week. The answers Fh'un to questions
in *SBhop’ are necessarily briet, and a certain
amount of common sense and perseverance in the
gquerist is assumed. If you want to go deeper into
the theory of cigarette making, you must continue
the correspondence with someone who takes more
interest in the subject than I do. Aw revoir!”

IL-QUESTIONS ANSWERED BY EDITOR AND STAFF.

Paint for Coal Box.—A VERITABLE Tyron. —I
assume that your handsome coal box, which you
have covered with a blue enamel, has no carving
or enriched work in relief. If this is the case
think you had better well rub it down with ordin

wnice-stone and very weak soda-water. This wi
be the only way to get rid of the rough brush mark-
ings, unless you clean all of it off down to the wood
with a strong alkaline solution. As yon think to
paint upon it some artistic design or flo:..l subject,
o properly }Pai nted surface would be a very suitable
ground. aving cut down the old surface to a good
smmooth face, ns directed, you should make a little
white lead paint, and stain it to the
colour yon think most suitable (directions for which
Aee “ Plain and Decorative House Painting,” Vol. 1.).
Two or three bure coats carefully spread will then
muake a solid surface; you can then paint your
flowers ; varnish afterwards with two or three
conts of finest white copal, or maple will do. Var-
nishing last thing will protect your decorative
painting. I hope this will enable you to make your
¢oal box—Aspinall notwithstanding—*a thing of
beauty,” ete. If there are enriched tions to the
article, the nnlr wauy to clean them off is to ** pickle™
s ubove mentioned. —F, P.

and Bust. — Srvcco.—

Mode Casting
: Yuulh(m.ﬂrn read the articles now printing in

o o bt 20 Danaib it (ol ¢ ML S .
L SHOP
-'H‘I’ﬂl lm'.l %
. . WOREK on the “ Mechanical Processesof Sculpture.”
' e s Wars vo Tacx . | 2 apld pianaoler o peacing s pmsll queatly
ANT TO 1TALK IT. | O q P r in e monld, which 18 then
A CorNER FOR THOSE WHO turned about so that an equal thickness of the

plaster may be deposited over every part.—2M. M.
Rusty Boiler.—W. P. (Blackburn).—The way to
revent a washing boiler from going rusty is to dry

t out carefully after using, and to keep it to the

P for which it is ?ntnnded_ viz., washing

clothes. But if your boiler has, as you state, a } inci

of rust on it, it is in a hopeless state, and I can only
advise you to throw it away and procure a new one.

Galvanised iron boilers, or, to speak properly. gul-

vanised furnace pans, are used for cheapneass, and

are not to be compared to copper onoes.—I% A.
Future Subjects.—YoUNG READER.—A paper

on the subject to which you refer to suit you

and all readers is in preparation.

Storage Battery Plates.— WianMmLy.—The
lead plates you refer to are perforated with very

-small holes, and these are filled up with a pasie

made of red lead mixed with dilute sulphuriec acid,

applied with a wooden spatula until each plate is

well coated with the paste. Instructions have becn

given in “8Shop " in Vol. I. Further details will be

ﬂv&n in Ewﬂnngng articles on * Model Electric
tﬂ- =AT¥. - "

Armature of Model Dynamo.—J. N. (Glasgow).
It {uu do not find what you require in my forth-
coming articles on * Model Electric Lights™ in the
sections devoted to dynamos, write again and give
a rough sketch of your machine, together with
dimensions of the parts. I must have full details

N

if correspondents wish me to help them.—G. E. B.

Cheap Battery for Electric Light.—\W. S, G.
London).—Read my coming articles on ** Model
clectric Lights.” You will learn in them how to
fit up a battery for the electric light.—G. E. B.

Flux for Soldering.—A. T. E. (Norwich).—If
you have read the articles on “ Soldering™ in No.
17, you would have seen that for wrought iron use
killed spirits of salts ; I know of nothing better. I can-
not imagine what kind of flux you mean that has a
sandy sediment ; I prefer to keep mine as free from
any foreign matter as possible. Wilth regard to
steel, it is not a suitable metal for soldering, par-
taking as it does of the niture of cast iron, but the
ordinary killed spirits willansweras wellasanything
in this case also: I have very frequently soldered
broken files and used them for a long time without
breaking, using spirits as a flux. There are many
nostrums sold as fluxes for soldering, but the one to
beat spirits of salts for general work has yet to be
discovered.—R. A.

Fin Brazed Work.—F. B.((reat Horton).
—\Without knowing precisely the form and shape
of the things that you want to finish up, I can only

ve you advice of a general character. You will

ave to get off all the superfluous metal and borax
with a coarse file, then use a finer cut file, then a
smooth ditto, and lastly go over with emery cloth,
of different degrees of coarseness ; the shape of the
files depends on what you are finishing up: for a
fit up for ordinary work I should get a 10 in. flat
bastard file, } round ditto, 8 in. 4 round ditto, 10 in.
flat smooth and 10 in. 4 round ; the flat smooth are
called hand files, and have what is called a **safe”
edge, that is an edge that has no cut on it; this is
nseful to place azainst parts that do not require
filing whilst yon are filing adjacent parts. The
emery cloth will sometimes require to be used like
a file by wrapping it round a piece of stick to get at
ditferent parts ot the article. After the articles
have becn got as smooth as possible, they are bur-
nished—sometimes all over, sometimes only in
places ; this latter is then called relieving; it is
done with steel tools highly polished and of various
shapes, called burnishers ; and sometimes they are
““dead” finished by ** dipping” in nitric acid, and
after these processes the articles, to preserve the
polish given to them, are lacquered. I would
advise you not to attempt to make your own
lacquer, you can buy it in small quantities cheaper
and better than you could make it. You should be
able to get it of any good colourman or Itulian
warehouseman, or you can get it from DMessrs,
Kirton & Co., Vincent Wharf, Dod Street, Lime-
house, E. The method of applying it is, brielly, as
follows : The goods to be lacquered are placed on a
hot plate or in an oven to get the requisite degree
of heat, which is about as hot as you can bear with
the back of the hand; have a small tin pot to put
the lacquer in, with a wire across it to drain the
lacquer off the brush ; use a camel-hair brush and
take up only a small quantity at a time ; apply it to
the work in even strokes, going only once over any
part of it at a time ; if the lacquer gives off a hissing
noise the things are too hot; and if the lacquer
turns white on the things, they are not hot enough.
The art of lacquering seems, and is, simple enough,
but it requires a good deal of practice, and I may
add a good deal of patience also. 1 trust these
hints may be of some service to you.—It., A,

Lobster Back Cowl and Angles.—F. J. B.
(Slade).—I send you herewith a diagram of a lobster
back cowl section, Fig. 1.; it is often made in two
pieces for convenience in hollowing and for
economy in cutting out. If you want to strike it
out geoinetrically you cannot do better than take
the instructions given for setting out elbows, which

oun will find in the *Shop"” column in No. 45 of

ORK ;: these cowl sections being cut on exuactly
the same principle, though the angle formed by the
joining DF two cowl sections is a very obtuse one
still the rule applies. Thus you will have te proceed
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 your bevel to the angle require

as follows : Describe your circle 10 in, in diameter

and produce through the centre the line A B, and
draw also the two perpendicular linessc pand B v 3.
draw both these lines exuctly the same le m&
then from the top of line ¥ ¥ draw a diagonal line
toa point on line ¢ D, just 1} in. from the top.
gives the right bevel for section of cowl; the re-
mainder of the directions apply just the sa
you will find this will give you a pattern the
curve for your cowl of 100 in. dinmeler; larger.or
smaller are done in the same way ; I presume you
understand the putting together. 1 shall be able to
write more fully on cowls when I arrive at that
portion of sheet metal work which treats of zinc
work. For your half-round aungles I must again

refer you to the diagram just mentioned. If you ,

look carefully at it for a moment or two you will
se¢ that if the curved line X X X will, when turned
round, form a round pipe, bevelled at an angle of
20, it would, if eut in halves, form a half-circular
trough or half-round ﬁullcr of the same angle, but
yon would, of course, have to allow a little on each
side for the wire or beading, say } in. There i8 a
rule of thumb method of getting at patterns for
angles both in pipes and half rounds that is some-
times adopted, and I have nothing to say against it
as it answers the purpose very well, and that is to
dip the piece of pipe or gutter into water, ho

it at the exact angle required by means of a beve
or bent rule; the watermark round the pipe shows
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Fig. 1.—Lobster Back Cowl Section. Figs. 2, 3.—
Ogee Gutter Angle (internal).

where to cut it. Ilespecting ogee angles, you ask
for a simple method of striking out patterns forsame.
Of any angle | think you will find that you will sel-
dom require any other angles than %0° and 120°, 90° for
square work, and 120’ for angles of bay-windows,
and as ogees vary so much in shape, any method of
striking them out to suit all appears to me imprac-
ticable. The simplest plan I can Eive you is to set

] » place one arm
against the back of a piece of ogee gutter, and let
the other arm rest on the front edge ; take a long
seriber, and, holding it quite upright, mark the
grutter across (inside of course), flatten it and cut to
the line, and yon have your pattern for as many as

you require of that angle; of course you will re- -

member in bendinge the picces to the ogee shape
that ogee angles are what is termed ** handed,” and
you must bend them in pairs; thus Figs. 2 and 3
represent two picces of zine cut for an ogee internal
angle. Supposing they were lying on the bench,
just as you look at them on the paper, you would
{mve in bending down the back, which is the part
marked n, to take each piece just as it lay, and,

lacing it on the hatchet stake, bend B downward.
Pthiuk this will render all clear to you ; if in doubt
m any point write again.  Sheet metal work is
continued in this number.—IR. A.

Leakage through Slide Valve.—CuH. G. D.

( Brixton .—You find there is a large leakage when
<lide valve ecovers all three parts. I suppose you
mean that the escape is seen at the exhaust, and

that it vccurs when the valve is in the middle of its

- strolke, at which time the piston would be at one

el or other of its stroke. Supposing the valve
anid face are properly faced up, and do not leak at
any other part of stroke of valve, it is hard to see
how the steam can get under it when in the middle
of its stroke, unless the edge of the slide valve were
narrower than the width of the port (negative lap).
snrely yon would not arrange it so. Perhaps, then,
the piston fits badly at one or both ends of the
eylinder, so that steam can pass from_the steam
side to the exhaust side of the piston and so escape.
In any fuilure of this sort, try to test one thing at a
time—e.g., test the piston, by taking oft the n{y nder
cover while steam is up; then, while holding the
wheel, let the steam drive the Tistun from the
close end to the open end of the eylinder while you
watch the amount of leakage ; if piston is properly
fitted there need be but the merest whifl of steam
passing. Test the slide valve in a similar way b

taking off both covers, and, while steam is up, an

valve connected to eecentrie, turn the engine round,
watching the exhaust and the ends of the two ports
in the eylinder; thus you can hardly fail to discover
where the mischief is, and at what point the leak
takes place; leave the valve so, turn off steam,
open the valve box, and see where valve is.—

iLM-
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graphs on Tin.—R. P. {ll’nfkdrn‘}.-—r'l"he
].tfr,lg tﬁﬂcd T;ﬂ termed *“‘ferrotype plates,” being

very thin sheet iron covered with a dark coloure

lncquer. The process is the nrdmu.ryr ﬁhﬂl;]rf;}llﬁﬂx:.r‘é

ready coated, but have to be prepared, jus
i::flt"u?:'neh{:ae, h:;: being coated with iodised cnll:.nlu:mi
then sensitised in a bath of silver mtru.ul. and
developed with an iron developer as fnl' qx}l:f\.
Protosulphate of iron, 1§ ounce; nitrate of baryta,
1 ounce; alcohol, 1 ounce; nitric acid, 40 drops;

positive process same as on glass.

water, 1 pint.—D.,

Governor for Engine.—F. H. C. (South 1V ood-
ford).—To the best of my belief, the form of com-

pensating governor you describe has already been

putented, or, if not so protecled, is at any rate used

in very similar form by one or two engine builders.

I saw an engine six years ago which had a governor

on precisely the same principle, which has uls.'u been
applied to one form of marine engine governor.
While regretting that your idea is not new, I must
compliment you upon the very clear manner in
which your sketches and explanations have been
made. It wonld save much timme and give far more
satisfaction on both sides if all querists would imi-
tate your example.—OLLA PODRIDA,

Boiler for Engine.— BolLER.— Double-block
lin is not good enough for the purpose you require,
Your boiler should be about 20 in. high by 10 1n. in
dianmeter, with a fire-box abous 12 in. high by 8 in.
diameter, and an internal flue or uptake about 1%
in. or 2 in. diameter (a piece of pipe will do for this
part).  The gange of sheet for shell should not be
less than 4, and that for fire-box not less than 12
imperial wire gauge. You may use copper, but
#alvanised sheet steel will answer well. All the
Juints should be riveted close and well sweated
with solder to ensure their being steam tight. You
will want a safety valve test cock, steam gauge,
and feed pump. The safety valve should not be
loaded beyond 30 1bs, per square inch, and the
builer should not be u in the same room as the
maciaine. The quantity of water it would take is
of no moment, being small. I quote a vertical boiler
as the most suitable, but in conecluding must warn
you that such work is very unsafe and dangerous

unless done by a practical boiler maker. — OLLA
Popribpa.

Fire Sereen. — SKiBoo.—Do you mean a four-
fold screen, or the small cheval screen used to
screen the fire, or a decorative ornament to hide
the grate in summer? The three differ s0 entirel
that I cannot help you without knowing which it
may be. If the paper you mention is floral in desi .
the forms cut out and pasted on a black background,
or on a dead ﬁold paper, yield the best result; if,
however, the designs are unsuitable for cutting out,
treat the screen as a wall surface, with skirting,
dado, chair band, filling, and fricze, and the effect
will probably be satisfactory.—k 13 S.

Four-Folding Screen.—NoviceE.—Very soon a
complete series of papers on folding screens will
appear in our columns. Pending those, | may
say, briefly, that the screen is usually made of light
wooden framework, covered with canvas, such as
aper-hangers use ; the hinges are either of webbing,
hll:fmtt;ﬂnﬁ on a cluthu-lilt:rf!:. n; Hlm metal rhi:mhlﬂ
! on pur . ur-fold, a good size is

G ft. high by 2 FL Jnr each fold, but it entirely a
Inalter of taste and convenience. The after-cover-

ing is so various that I cannot suggest it here.

Goll Japanese leather is
an all-over surface. -E_pf;?asl: perhaps the best for

Medical Coil.—A. M. ( Road).—From
the facl of there being a box with tinfoil under our
coil, 1 in.er that yours is a spark coil, not a medical
coil. There should be two wires coming out of the

OX : one at each end. Connect one of these Lo the
pillar of the brake and the other to the spring. 1
cannot undﬂrsta._nd the rest of your letter, as you do
not say what size of wire you are using, nor on
what part you wound the BiX ounces. See my
replies to J, M, (Nottingham), ELECTRIC LUBRI.
CATOR {Manc!u.s;ter:l. W. B. C.,, and others in
numbers. A series of articles on coils will be forth-
Em'l::l.nﬁ when room can be found for them,—

“ealing Battery Cells.—M N. (P —
E?itlt.“g:u L]:munds of pitch in an iron Lﬂiﬁﬁ%ﬂd

Ib. of beeswax and 1 oz. of tallow Thi '
. : 5 8 mix-
:?;:E“ iél serve the purpose: or yYou may us:: pi}:tzlh
one, r scaling wax, or cobbler's wax if it Buils
iim* cg;fﬂuﬁhyﬂr;hing of this kind will do. The
e i e A any size or sha]ﬂa‘; The usual
B.

f
be at least ! in. in &?gﬁmfgf-ﬂ_ The zinc should

W. J, IISWHEEEI Tao u ﬂ.ﬂn,.._
g - wl pos
Eur:m_ierﬂnl' an electric ﬂ ht %agﬁaﬂ:ﬁi of tm?
Ent}i:::!l;:‘h?'r Ig;l h‘-?c?;uld eénter a school of elactricuj{
ﬂn:ineeq. ' Blt[JDﬂ!E.mﬂi 'i.llll?a gﬁﬂi otmn electrical

but these men from Seeing others do it,
Manage any mhm?:; ht?huid to be competent to

of the principles of electriq ?f,iﬁ:f_ka?inﬂrmz
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Electric Depilatory.—F. A. (London, S.W.).—
As you wish to remove hairs
require is an cleetrie de
Y ou will require a set o

, the apparatus you
ilatory ; not a cauteriser.
insulated needles, cost 6s.
a pair, and some three or four cells of a chromic
The needles are inserted in the skin
at the root of the oillending hair, and then heated
by the current to destroy the root,
Gent & Co., Braunstone Gate, Leicester, for the
necessary apparatus and instructions.—G. E. B.

Hot-Water Towel Airer. - ONE IN Dousr.
—I1 think with the aid of these sketches you will be
able to it up your towel airer successfull
expansion pipe will be required, but an air cock
(D in illustrations) shonld be fixed in the highest
point of the coil to allow the air to escape while
Fig. 1 shows method of connecting where

acid battery.

Apply to T.

filling.

=

FROM.

= BOILER=—

—Hot-Water Vertical Connection.

] HOILER

AR __E

FROM CISTERN
Fig. 2.—Hot-Water Horizontal Connection.

the supply pipe
are horizontal.
from the top of b
cock to stop the

unired. Ordip
ghown in sketch,
the same manner.—T. W

Alarum Bell. —-BOMBARDIER.—
for one penny No, 65
ou will there see a
ow to ¢
ing bell
battery sho
he cut the
waste in eith

§ arc vertical, and Fig. 2,

A is the flow pipe,
oiler, and B the retu
circulation wken the co
wrought iron hot-water
ut cast iron coils would b

when they
i.e., the pipe
ipe; cisa
| is not re-

If you will get
turn to p. 226,
owing exactly
continuous ring-
alarm, a separ
Bill Sykes should
There will be

of Work, and

n illustration sh
onnect up the wires toa

If used for a burglar

uld be employed to foil
in battery line wir
Er case if the bell is not attended to

Smallest Incandesce
castie-on-Tyne).—The sm
are those of the * Fair
used -for illuminat
called P
size of lary

nt Lamps.—W. W, (New-
allest incandescent Jamps
Gem " pattern, as
They are also
are about the
hey cuut.l fmmlﬁla. to ?ﬂ-& T.I and
n or through any dealer in
--G. E. B.

—G. E. 8.
strument,

L and we h
The subject wil
the earliest
machine you mention w
of articles on * Coils,"”

G. E. B.

?ﬂ or Wi
ed scarf pin

lam}s, because they
e peas,
be obtained froi
electrical instruments,

Galvanometer,
tion of this in
be illustrated,
“Shop.”

article at

(Berkeley).— A descrip-
to be of any use, should
ave not room for this in
| be dealt with in a short
Hﬂsmble D{J

| be described in the series
in course of preparation.

in Perspective. — PERr-
dedly, miniature sketches
drawn accord-
You say, “or is
the different perspective
the rules of it very confusin

portunity.

Cabinet Sketches
BPECTIVRE, — Most deci
of cabinet work shoul

d al be
to the rul b e

es of perspective.
St to train the eye to
views, as I find

e . .".:r'-. "',Iill_l

b L :.
=1 b

CROSRE -
Ml
thew

you will find they are not so com S
appear. Itis verY much a m:.ttar

a person wants to learn an Pﬂw“ ey
art without first properly ncrf ring the rud pa
of it, and I am sorry to learn from your letter th
ou must be included in this Bgm .
uﬁinning nndd}‘nu will * train the eye.” I—aam
others have to do—had to undergo a Oura
of training by an experiencea master -,._ ”' 1o Bt
rules first), and now I draw by “hand and ays
Get as many book catalogues as you can affo
postage to send for, and you will fin plenty amon
the contents suitable for you, Don't L
Messrs. Cassell & Co.’s and Messrs, Blackie &
(Old Bailey) calalogues. In the former you wil
find one named * Drawing for Cabinet M; LLY
Do not forget that if you intend to learn an
branch of the art of drawing, and start on t
“hand and éye” principle, when a few ears have
clapsed you will regret not havin ¥mt; he
rules properly ; one reason being the infe: orit
of your work, and another being fgnnrunm f the
rudiments whilst practising finished drawingae.

£ L
=
n
" W

X
1
i
o [y

J. S,

Engraving on Metal. — Brass,—In answer
to your letter I have to state that in nearly sl .
engravers’ shops work will be done in a different
Style.  Your remarks I reply to in seriatim s _
(1) T'ools of whatever desuriitiun may be purchasad
at all sorts of prices. (2) Chisels, if untrad e |
like, are most useful tools in the hands of a skill
workman. (3) This Rnrﬂf’mph is rather der e, b
we always used the chisels wherever we sould
with ﬂ.d\*ﬂlllﬂﬂ'ﬂ, (4) The drawing on of letters ma
certainly be done with pen and ink, but T am stupid
cnough to prefer my own way. (5) The istio

late engraved in three different styles may nof

> appropriate for outside use, but it is there, and
has been for the last fifteen years, and, althoug X
much worn, can still be discerned ; and as I had
nothing whatever to do with the design of the
plate, the matter ends. (6) The thickness of
plate dependsupon the quotation for the worksin
my old shop the gauge of the plate was decided upox )
by the customer, who was informed of the cost =
but nowadays I daresay that t.hﬂ&la.ten are so thin
that Brass often cuts through them. (7) The ge=

ment does not find favour with our practical f end,

and he has not met with its use in **all his travels® =
Perhaps he may find occasion to travel a little
farther. (8) The ‘“setting oftf” gravers and chis els

is a matter of personal use ; I could not work with'
another man’s tools, and vice-versd. {B} Under-
cutling was always insisted upon where 1 Jearn ny
trade, and the tool is the same as for ou “iﬂ

used in a ditferent way. (tllﬂ} I need say nothing'ol =
this, the removal of the * burr” being quite a ’f
ter of shop practice, (11) The above remarks .
ply here. In conclusion, Brass should be a Jiktle ™
more courieous, as civility, even in letter wrilk
costs nothing.—N. M. st

Subjects in WoRrE. — INQUIRER. — Yon & 5
other correspondents who are anxious to knowil
articular articles have appeared in Vol L _
"ORK, cannot do better than buy an Index to that =
volume—which Index can be had of every book="
seller for one penny. Al information possible will

then be before you. e

Cheffonier.—INFLEXIBLE.—I regret to saj hal «
our chetfonier paper is not suitable for vo. X
ou give your namne, but not your address. Kindgiy
forward the latter to the Editor and your m

script shall be returned to you. £
Tempering Pivot Drills.—W. K. (Boltonl="
Heat l;u:{:‘i:lm-rrE red and plunge into a tallow cand {‘{3
or into soap, hardening and tempering being g

i

:*

r ]
ot
-

) L
.

I i_ e
done at one operation.—J. _—
Book on Metal Work. — Success. — ' Meiat:
Work and its Artistic Design,” by M. Dighy W &
was published in 1852, by Day & Son, “'-*L.;r__ 1
Inn Fields, at the price of six or seven guineas, &
forget which. You may Elet. a m?ga

second-hantt
for about £2. Try Batsford, High Ho

*
4

b on Picoadillyy
in the Strand, or Bumpus or Quaritch in Piccadlliys =
The book is a splendid folio with fifty 8 SR
old metal work in iron, bronze, and gold, Witk -
eighty-one pages of letterpress.—J. igr
Gesso Work.—A. B. C. (Houndsditch),— 188
composition for gesso work is sold by the S '
of Artists, 53, New Bond Street, W. The I;I&i ) %
1s. 6d. for two tins; one containing the “:3 >
the other the powder. These are mixed WHGR-
required for use; full directions are given on &
tins.—E. C. .
Cheap Cameras.—T. E. B. tmndwgl-
must not trust too much to the promise .
tisements. It is true thata proper phot ae
be taken without either camera or lens, & v
box and a pin hole being sufticient, but the pracuiC
utility of it is guite another matter, Any 8pparte
to cost less shillings than an ordinary Wellms
set will cost unds, is its own answer—#8 ‘e
toy. TE? shril ngs ?nl;]d pur;]lll'::ﬂ th;h _ i
necessaries for producing a ograph, or =7-
Elﬂa crown, by going the cheapest way to WOIS:
Wire-wove Hooﬂni..--PAﬂmm:.-—I, ave &2
wire-wove roofing used for many purposes, .
could hardly say what effect it would haveon g
if used for a greenhouse roof. Personall) i
not care to venture the experim "”a o
transmitted is not so pure as WATUVRAE
and might have the effect, as you fear, of Il
the plants sickly. I can see no advantage

e B

n -"J,|-| 'F .p-'

No doubt you do, but after a few years practice

the wire-wove for such a I
- ._ * -
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. i to breakage, and if yqur greenhouso ia
ol ‘thh;m:l h away from tho genus boy, who delights
;:ﬁ.hm“'mﬁ stones, 1 should advise you to stick to

L | ‘m.—-u- LE ll'
A sfers for Slides —A. E. B. (Cromer) naks*
. _sWhore can I obtain transfers to stick on glass,
i Eitah!a for magio lantern slides i"—I should say in
. neral way, these may be obtained at any place
1 - ere they make the lanterns a speciality. A. Iu. 3,
o, “n- I know, obtain what he nceds of Lancaster
¢, Do 'Sons, opticians, Colemore Row, Birmingham.
1 have no personal interest in recommending
W Mr. Lancaster but I know A. E. B. can get what
P~ he requires of him—transfer varnish and full direc-
»! tions. He would do well to write for his cata-
.. Jogue, price 6d., it contains much useful information.
+/ An article on the subject of lantern slides will
"4 Shortly be in the hands of the Editor.—O. B.

=, parometer.—W. B. (Leith).— . B. says :—" I
~: have & barometer, the tube of which has become
% yery dirty, kindly let me know how to clean it.
2. W. B. does not say if it is the inside or the outside
» of the tube which needs cleaning: I presume it 18
@ theformer. I also presumne the dirt referred to is
s some impurity in the mercury which has stuck to
+ the tube. It would have been much easier to
answer the question if a little more information
had been given. If it is what I suppose, W. 1.
.+ must empty the tube and fill it with nitric acid,
v which will dissolve the impurities, after which it
.. must be well rinsed out with water to remove the
.. acid, dried, and refilled with mercury, which for
. this purpose should always be distilled, as mere
. filtering does not render it free from all impurities.

—0. B.

. WorK Volumes.—\V. E. R. (Southgate).—These
%« are now sold bound in cloth, with index, price
7s. Gd.

Wringing Machine. — (Ditton). — If you take
. my advice you will not attempt to make the above
. yourself, for even if yon buy the rollers there are
_ still a great many little things wanted; and by
! the time yvou bought all the things you could not
- make, and the hard wood to make the frame, etc.,
you would have spent as much money as you could
t one for complete. If you write to Harper
welvetrees, of 8. City Road, London, E.C., they
will send you an illustrated catalogue, and I think
ou will find that they supply them complete for as
Lw as 20s. each.—E. D,

. Wire for Coil.—PERPLEXED.—In the absence
, of a more definite statement respecting the con-
. struction of vyour coil, I am at a loss how to
. advise you. You omit to state whether or not vou

have an iron core inside the paper cylinder. The

- coil will be useless without one. You do not say
how the magnet of your contact breaker is made,
Have you ceiled any of the primary wire on the legs
of the magnet? If not, how can you expect the
brake to move? The legs should be covered with

- one layer of the primary wire. Again, yon have
not stated the length of the core; but, although yonu
have omitted this, I am sure vou have too much
primary wire. Two layers of No. 18 cotton-covered
wire are gquite enough for the primary; not 2 1bs., as
Eu have, aceording to your letter. I have given in
ck numbers of WoRK some hints to other corres-
pondents on the construction of their coils. If yon
do not find what you want there, look out for my
forthcoming articles on ** Coils,” and in them you
will find full instructions. You should write as

EIHEr HI; possible when you make your questions,—

Foot Warmer. — H. J. (Southampton). — The
reason the foot warmer collapsed was because it
was not filled properly ; probably it was only half
or three parts full. If it had been quite full when
screwed down, it is very evident that the sides
could not have gone in, as they would have had
nowhere to have gone to, water being compressible
only to a very small extent, but if only partially
filled there is a space left tilled with air; this be-

, Comes rarefied with the heat of the water and
80 takes up less room, forming a partial vacuum.
The pressure of the air on the outside then causes
the sides to collapse. I have had lots of cases like
yours, but the people have mostly owned that
they did not flll them, not knowing that it made
any ditference. Tell your customer to fill it right

up to the screw, and the ill b
trouble.—RR. A. e will be no further

Soldering.— INQUIRER.—In reply to INQUIRER, I

- Must say that it will hardly be fair to others, as
ere is such a pressure on ** Shop,” and so many

- Awaiting replies, to take up space in describing
- ?fuﬂlﬁu and giving instructions that have appeared
N the body of the journal; if INQUIRER wil invest
1y in the purchase of Nos. 17, 23, and 32, he will
- Hiere find all the information he needs: generally
| king, if any advice is wanted on special points,
Illli:s}mll e very pleased to supply it. A piece of
- &dvice to new subscribers : make ﬁmat.a and get the
“uny numbers, and resolve to keep on with it.—

1 Pla-h!nklng Machine.—W, W. (Sunderland),—
E“il Jtruly sorry that I do not know of any such
tmhi line. If I might suggest such a thing, I should
nhiﬂ good wife was about the best pie-making
I'h“-lﬂ ne to be had ; but speaking seriously, if there
it f‘:‘gﬁhin F!l::lsmt what }l:uut want, I'I{Dlu wonld get
- nt, manufacturer of domestic -

 chinery, High Hoiborn, London.—1It. A. o

. French and English Measures. —J, W, Y.
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(Lonughboro’).—One French métre is equal to 39°37079
Kanglish inches, or 3280800 feet, or 10936331 yards.
As the motre is thus rather over a yard in length,
I do not understund your encleased seale, which
you say is “in mélres.” The mdétre is divided into
10 equal parts, called décimétres, ench of which is
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French and English Measures.

divided into 10 aaual parts, called centimétres,
which are further divided into 10 equal parts called
millimétres. In the following table, Aisdivided into
inches, B is your own scale,and c isdivided into cen-
timétres; and you will see that 10 centimeétres (or 1
décimétre) are nearly equal to 4 in., being exactly
39371 in.—F. B. C.

Washstand, ete.— FURNITURE.—You will doubt-
less have ohserved, before you see this reply, that
I have given designs of washstand and dressing-
table to a previous querist. From your letter I
should eay that the same would just suit yow
If, however, you do not care for one, or both, write
again, stating whether you want an ordinary or
c¢laborate design.—J. S.

Model Turbine.—No NaMme.—Before one can

ive you instructions on how to build a turbine of
half-man power suitable for driving a dynamo,
itwill be necessary for you to give the volume and
BJ_Z'HEBI.II'E of water at your command, since the tur-

ine will have to be built to utilise your available
supply of water. I must, however, leave this in
the hands of another contributor, as it is out of my
line of business.—G. E, B.

Soldering with Paquelin Lamp.—No NAME.
—The Paquelin lamp does not smoke the work in
the least ifit is not applied tothe work till the flame
becomnes blue, which is about a minute after being
lighted. This lamp has had somne severe tests
lately in our workshops, and the opinion we have
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of it is that it fully bears out all that is elaimed
for it. 1 am aware that the ordinary benzoline
blowpipes smoke to some extent, but yvou will not
find this the case with the Paquelin. In answer to
your second query, I know of no other spirits that
nre salisfacta to use with blow =lamps than
methylated or benzoline, but there is no need Lo
use the former.—I%. A.

Crucibies for Melting Brass.—I1. II. (South-
gate).—The small erucibles you speak of are made
of plumbago. They are made under Dlorgun's
patent by the Patent Plumbago Crucible Co., at
their works, Battersea, London, S8.E. The melting
point of brass varies considerably, according to its
:I:f:lpusmnn, ranging from between 750° to 900°.—

Telescopes.—A. G. W. (Bournemouth).—I can't
refer you to any book until I know more preciscly
what you want. You should frame a question
contuining details of the information that you seck
with regard to the ‘* making of a telescope,” * the
adjustment of the lenses,” etc. If you do this I
shall be able to help you.—E. A. F.

ﬂtﬂ-—

Etchinis, Drawings, Li‘hographs,
READER.—It is almost impossible to explain satis-
factorily to you the ditference between the various
processes as desired by you, for even if I could
show you examples of each, you would require
experience to identify some of them at sight: but
broadly, etchings are of two distinct sorts: some
resemble pen-and-ink sketches, others water-colour
drn}nngs In sepia; they are known respectively
as "au burin” and "eau forte.” Oleographs re-
present colour-printed copies of oil paintings :
chromos the same of water-colour drawings.
Lithos, or lithozraphs, are prints made from a
drawing on porous stones specially prepared, and
may be printed in many colours or only one, ac-
cording to requirement of artist; but most litho
£y1nt5 or lithographs have a woolly appearance,

itho tint mmounts are mounts l‘.im:tawfr by i}i(ihn pro-
cess. India paper mounts are distinguishable by
the engraving being surrounded by a margin (say
of 2 in.) of toned paper, mostly primrose or buftf
colour. Flock mounts are used by photo hers,
und resemble velvet almost in effect.—F. ﬁmﬂ

Cleaning Brown Leather Belts.—T. R. (Bel-
Sford).—Various compositions for this purpose are
sold by saddlers, shoemakers, etc. Some recom-
mend vaseline, but perhaps none of these will
he much better than soft soap, which keeps the
leather beautifully pliant; it must, however, be
E{{‘]ﬁ" rubbed off, or it will cause dust to stick.—

China and Glass Drill.-J. H. 8. (Wigan).—
Steel drills are of very little use in drilling glass and
china. You need a special drill, or bit, which is made
of a splinter of rough diamond cemented in the end
of a round piece of tin, and which fits on to the end
of a holder made on purpose for china drilling.
You can buy both drills and bits ready made, or, if
you have a lathe, can easily make yonr own. If
you wish for directions, kindly let me know. I
suppose you are familiar with making the rivets,
and that it is only the making of holes which
presents any difficulty ¢ If there is anﬂthing further
you wish to know, write again.—VW. K. D., Jr.

Carving in Stone.—Pro RE NATA.—When you
have read, as you should have done, the intro-
ductory paper on the * Mechanical Processes of
Euulgturﬂ," which appeared in No. 53—the first
number of Vol. II. of WorK—you will find that
modelling in clay is the first step to the sculptor’s
art. Mere carving in stone, such as is seen in
Buhlic buildings, large houses, etc., is carried out

y the workman from muih drawings only, and
not from a model made for the purpose, first in clay
and then in plaster.—M. M.

Moulding Machine. — A. S. (London, W.).—
Instructions on working a moulding machine are
scarcely needed by a man who can work a planing
machine, because their methods of operation are
the same, The only difficulty lies in the shapin
and tempering of the cutters, which is a matter o
practice. The cutters are either milled or tiled to
shape, and tempered at a light straw colour, and a
few days' practice should put you in the way of
this. You will not get muoch help from books.
Those of Powis Bale, ** Woodworking Machinery,”
12s. (Lockwood), and Richards’ * Woodworking
Factories,” 58. (Spon), are the best, but of little
value from your point of view. Except that they
possess some histurical value, books of this kind
are out of date in a few years, {n consequence of the
constant alterations and improvements being made
in this class of machinery. - J.

Springs.—MARKAM.—If you want a small quan-
tity only go to one of the Birmingham gun makers;
if a large quantity, go to Jessop, of Sheftield. To
temper, heat the spring to a bright red, and plunge
into water. Then hold the spring over the fire to
dry the water off, and dip into the fat of a tallow
candle. Hold the spring in a clear fire, turning
it about to warm it evenly until the oil blazes up,
u.nJ:i then remove from the fire, and allow it to coo

Slide Valve.—F. C. (Cardifn.—I shall give in
“Shop,” as promised, dimensions, etc., of wooden
%}Dﬁ? Hmentmned on page 822, Vol L., of WoRE.—

Time Indication Patents.—M. S. R. (Barrow-
tn-Furness).—Appointinent indicators are patented
and in use in the United States. In many otices
and business places of New York they may be
seen, with an attachment which simply rings a few
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SHoOP, ETC.

minutes before the hands near their destination,
80 that this gentleman'has had the same idca as

" the American inventor (if he
has not seen it previouslyl
Such things do occur, for I
thought I had invented a plan
useful in another trade, but
found it actually in use at
Newark, near New York. So
people have ideas in common.
A silent one is largely sold and
used over here. It is a dial of
small timepiece size, with the
hour and minute hands; and
the party going out to lunch or
any business, he has it hanging
inside his glass door, and turns
the hands to the time he will
return, thus, 3 o'clock—much
neater than the Liverpool or
London way of affixing a written paper, thus—

Will Return to Office
3 o'clock—
Gone to Lunch.

WILL RETURN

1 often meet this, especially with regard to small

lawyers,—J, S,

Papers on Dynamos. — INvicTA (Birming-
ham).—It is just possible that this reply and the
first papers on dynamos will appear somewhere in
Vol. IL of Work. The drawings are not to scale,
but measurements are given in a set of tables, and
castings of the various parts can be bought at a
uh;;a,p ré:,tri: é)irentiuns will be given on making
COli8.—Lr. - -

Leclanché Battery for Small Electric Lights.
—D. 0. W, (Ipswich) writes:—“1 have had a
2% c.p. lamp to enable me to see the time at
night for the last two years. I use twenty-five
No. 2 Leclanché cells arranged in series of flves,
and I get a good strong light, sufficient to see to do
anything in a large room 22 by 17 ft., for between
five and ten minutes. It may be longer, for I have
never let it its longest. The advantage of the
l.eclanché cells is, they are no trouble, give no
smell, require no lifting, and are always ready.
They may require a little water, say once a year.”
MH'D‘E thanks for your little bit of e ence. If
you had a fewer number of cells, the lamp would
not be so bright, Its efficiency proves that you
have just the right number of cells and that they
are properly arranged.—G. E. B.

Door for Greenhouse.—PHI.—Thanks for your
criticism of the sketch, on page 812, Vol. 1., of the
method of making the jointof the belt rail for glass
door’; but, in consequence of your being in ignorance

of the exact terms of the query to which it was a
reply, your letter has really no he.n.rintg at all on the
subject. The sketeh simply sho the querist the
method of levelling the and stile, in contradis-
tinction to a t];rnpnsed method of mitreing, and has
nothing wha

ver 10 do with either the rebating or
moulding, as you seem to suppose, both of which
matters and their details being perfectly well under-
stood by the querist. Of course there are many
different methods of obtaining the same end in door
construction, as in everything else, and I have
always found that each workman thinks his own
individual style the best, and all others wrong,
although, as a matter of fact, one wav is as good as
another. Personally, I am cosmopolitan enough to
believe all methods good if the result is a work-
manlike job without a hesw;r expenditure of time,
and hope that our *‘Shop’" replies may tend to
widen the ideas and broaden tl?e- capacities of all
thir}kmg readers. Perhaps the fact that the “in-
telligent comp.,” in making up the column on page
812, in which the sketch appeared, turned the cut
upside down without referring to the reading
matter, has fogged you a little, for, as it stands,
it shows the narrow part of the door stile at the
bottom instead of the top, its proper place ; but I
daresay if you tackled the * comp.” with the mis-
take he would shove it on to the “reader.” I am
ﬁlﬂd you are so satisfled with the replies in the

Shop” columns, and hope that, with the rest of us,
you may derive much benefit from them,—G. L B,

Heating Greenhouse.— N0 Namu.—Your idea
of erecting a box outside your small greenhouse, and
put.t.:lng your lamp therein, is fairly good, and, if
carried out as deseribed, should prove quite effec-

tive. Make your box large e ﬁrtn
. x nou contai
stove, with a tin box or e v g

ith boiler on top, capable of
hnldjnmhmlt three gallons; run a 13::& tln]f 1% in.
zine tubing from inur boiler round the interior of
the house and back to the boiler; let the outlet end
leave the boiler near the top, and the return end
enter it near the bottom— will ensure a slight
circulation of the hot water through the tubes.
hYec:ﬂ: fﬂ‘ﬂﬂtwﬂ i]t::lhﬂ difficulty in regulating the
_ with an arran f
but see that yon keep the bho & Aways ol o

er alw full,
have an eseape hole for any steam ﬁlﬁrzuasnm tﬂﬁl;.%

may generate within it, or it ma

Enag E?f El;gﬂ 1 in-a;:i %ni tﬁub }Hf’ uvaanaéggghu:sgf
, n a erin

- —E?.EB g 80l | g bolt, fit it up

Deated air will ascend to the apex f the
it i.."".,é_.ﬁf’*1 <6 your arr e
men ta ay "'i.r'..".'.". LG as ’1':?;.“-» 1A _:'!n i
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boards, or louvres, readily admit ecold down
draughts on windy days, 1 would advise you to
discard their use altogether, and fix a ventilating
cowl made of zine in their place. There are many
of these devices to be had, and one of the hest is
“Boyle's Patent.” It admits no down draught
whatever, and has a continual outward suction.
You can procure these ventilators in many sizes,
and can select one to guit.  As to the inlet of air, to
supply the place of that drawn off, you must be
very carcful so as not to have a rush of cold from
the outside. If you can manage to cause it to pass
under or over your heatingapparatus before entering
the house, it would be a great advantage, as then
the chill would be taken otl, and the rizk of damage
to plants lessened. Failing to accomplish this, you
might try covering the inlet openings with the
finest wire gauze on both sides. I hope these hints
may prove serviceable to you, but if not, write
again, giving more details as to the construction of
:&uur ﬂ‘ﬁ:ﬁ[’:llhﬂﬂﬂl}. and your mode of heating it.—
. LB B.

Water Motor.—E. G. (Leyton).—A small turbine
woilld probably suit your purpose ; one of the form
known as ** Jouval's” would be fitted to the head
of water at your disposal. —F, C.

Gold Leaf.—AmBITIOUS.—AS from your letter
you are not, apparently, used to the gilders' tip and
cushion, it would be much the best for you to buy
“transfer gold,” as it is termed, in which a piece of
tissue paper is inserted between each leaf, and the
book having then been subjected to mechanical

ressure, each leaf of gold sticks to the tissue, and

8 drawn out of the book affixed to the same. You
can easily perform the transfer process yourself, by
getting some white tissue and rubbing over the face
of it, recularly, a piece of white wax—that used by
laundresses is the best, Then cut your paper up
and, lifting a leaf of the book at a time, place the
tissue upon each leaf of gold. When allare inserted,
subject the book to a little even pressure and your
end will be gained. To question No. 2, 6d. per pint
is usually r.;lmr;fed; chemists may ask 8d. ; shellac
is about 1s. per |b.—F. P.

Spiral Springs.—T. J. (Sedgley).— You must
certainly anneal your springs to cut them and then
reharden and temger ‘a8 you say, but the cost will
be considerable. If you ean do this you should be
able to make the springs from the soft steel. You
could make, or have made, a mandrel on which to
coil them and cut them off hot ; this would save the
trouble of annealing. You might arrange with the
spring makers to let you have the lengths of coiled
spring unhardened, and cut them up and harden
yourself.—F. C.

Bronzing Plaster of Faris. — RESTORER.—
Figures cast in plaster must first be made non-
absorbent before they can be satisfactorily bronzed.
To effect this, if cheapness is a consideration, give
the casting two or three good coats of warm patent
size, and then tr;;trlit with a coat of copal varnish.
The latter will show by * bearing out” that the
suction is stopped, or verﬁ nearly so, in which case
the figure is given another bare coat of * hard
drying” copal varnish upon which the dry bronze
is rubbed with a little piece of wash leather. The
gize must dry hard between each coating, and the
varnish for bronzing must be just sticky to the
hand, but not at all wet. The best job is to use
varnish diluted with a little turps instead of the
size, as the former gives a harder surface. If the
work is very delicate, mind in using size that vou
do not rab off the sharpness of the casting. }*‘nr
green, or copper, bronze effect, paint a suitable
colour after sizing, then varnish and bronze promi-
nent parts only.—F, P.

Ceiling Paint.—CoNsTANT READER.—The dif-
ference in _cost between painting an old “vooden
ceiling and whitening it only is very great. "To
properly paint it you would first have to wash off
and scrape all the old whiting away from the
wood, and then, when thoroughly dry, give it two
coats of oily paint which need not be white. This
would stop the suction of the wood, and you might
then make a decent job of your ceiling with two
more good coats of white lead paint. am afraid
Emntmg‘ four coats would be too expensive for you,

ut the following might suit your case. Thoroughly
clean off the old accumulated whiting, and give
two coats of white lead paint where the stains are
all over if necessary ; this will kill the stain, and
you will be able to make a nice white ceiling by
distempering on the paint. The cheapest thing you
might try, but which I cannot guarantee will be
successful in fw:uu:r case, is to give the stained parts
& thin coat of plaster of Paris and water, applied
like distemper, with an ordinary brush. This will
very often kill a stain in an old plaster ceiling :
suppose you try it. Painting the stains is a certain
remedy.—F. P.

V.—BRIEF ACKNOWLEDGMENTS.
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PAE?;LéERgéiES. %W
THE RUBBER BATH

w0 FLESH BRUSH | !ndispensable for enriching GP&VIG&,{'&
Is unequalled for Promoting prepawng SOLlpS, EntPéBS, &G. A

4

4

CIRCULATION, Strengthening 3
the NERVES, Purifying the Pure, Palatable,

T E R S ™ 3
). *SKIN, and Removing P IPLES. IIISthlltly prepared.

Invaluable as g

Strengthening ang In.
vigorating Beverage,

- "';.F - . - el - "
s s ETVE S B, |
e Ao Aty
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Its effect is precisely similar

% - ‘ |
| !-

1
e g '_l e =": I. -
St SIS to Massage Treatment. |

S WILL KEEP ANY LENGTH OF TIME.

AT ENTS Size, § inches by 3 inches.

h‘h. HAH D s ' | SOLD EVERYVWHERE.,

For everyone, no matter what their occupation,

REMOVES
INK, TAR,GREASE, PAINT,
IRON STAINS, &c.,

[

] él."' -
Torys Brvsit
=AaTImIER™
BT MR

ltﬂ.tliiﬂ!ﬂf with the use of so.p and water.
= wer  CLEANSES THE TEETH PERFECTLY, £
B :3335"] "l"hil without Scratching. ; ¥
. et UL FOR CLEANING ARTIFICIAL TEETH %

‘\_ it has no equal
-None of our Brushes b‘-““.’.’“F foul ; and are the best ever produced, t:de notices in
Cueen, Field, Lady, and other well-known papers,

PRICES :—Bath, 5s.;. Complexion, 3s. 6d.; Toilet, small, Is., large, 2s.;
Tooth Brushes, 10d. and Is,

LEWIB & LEWISB, £ l‘#r?h Cambridge IHeath,

“rEE LEYTON'

New Patent Circular Baw Bench for Hand Power.
Cuts Tenons, Mitres, Grooves, Rebates, and Saws Woogd 3 inches

Of all Chemists and Dealers in Toilet Gools, or from the Manufac :
: alers oilet Gioods, o he M; acturers, -
DH.VIP MOSELEY & SONS, 14, Allermanbury Avenue, Lond m; Ardwick, |
Manchester ; g7, Miller Street. Glasgow ; Dirus<els and Paris.
NEW SERIAL ISSUE. In Monthly Parts, price 7d. |

British Battles on Land and Sea.

WITH ABOUT

00 IIL.LI. USTRATIONS.

Part 1 rcady August 25, 1890, including, as a PRESENTATION PLATE, a large Tinted Engraving of
“THE BATTLE OF TEL-EL-KEBIR.”

'“As good a boy’s book as we could wish to give to the best boy we know is ‘British
Battles on Land and Sea.’ We feel sorely tempted to lay down our pen and read the book

through, from the very first page to the last. That the boy who once gets it into his hands
will do so we feel very certain.’”’—Tiyes.

LORD WOLSELEY, in writing to Messrs. Cassell and Company with reference to the
jorthecoming serial issue of their * BRITISH BATTLES ON LAND AND SEA,” says:—

.‘- = i - = . - = ™ ™ TR M H - & M [ ¢ |
TT—‘ fool hath said, Happy is the nation that has no history.” A nation in such a condition is like an individual or a community that has
T’ T‘“’m ard of I't'h'.}l:':tht}:. Tl‘ﬂt‘ young people of a nation with a glorious past are brought up to admire, and in admiring to try and imitate the noble
deeds of former generations. Such a nation has a recognised standard of honour, a high level of patriotism for its sons to imitate. The legends of old

which described the achievements of national—often only mythical—heroes were but the endeavour of wise men to supply the want of a glorious history
to the race or state that had the courage and the manliness to aspire to be great.

" Books like that you have sent me are, to my mind, calculated above all things to make the British subject, indeed I may say the Anglo Saxon
throughout the world, proud of his country, and anxious to emulate the great and noble deeds of his forefathers.

“-The want of to-day ir? England, is to foster intense nationality. The platitudes about cosmopolitanism are sickening to the man who wishes t0
sec his country great. It is because I feel this so strongly that I hail with joy the work of which you have so kindly sent me a copy.”

Prospectuses at all Booksellers®, or post free from

"f.
CASSELL & COMPANY, LIMITED LUDGATE HILL, LONDON.
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