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A, Scarlet ; B,
Erown Tint.

s SILICINE GLASS PAINTING.
. HOW TO PAINT A WINDOW IN IMITATION
OF STAINED GLASS.

- BY F. B.

L Maxy

iﬁi AI};& of the readers of Work are, no

RO _t': acquainted with one or soveral of

0 o vanous kinds of transparvent coloured

_EI‘ sheets which are now being sold for

Y Purpose of being aflixed to windows in

ietation of stained glass. Some of these
6 lughly artistic, and, if applied with

Fig. 1.—Design for W.ndow, exhibiting Alternative Patterns.
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Yellow ; C, Peacock Blue: D, Green ; E, Purple :

Fiz. 2.—Desi -
tute for Eagel sign for Qver-Light.

i

taste, form a pretty decoration for windows.
They are affixed without much trouble, and
fairly permanent, provided proper care is
used in laying them on.  They are inexpen-
sive, and answer their purpose admirably in

all those cases where nothine is aimed at

beyond shutting out an unpleasant view or
E{chrizlg a temporary or unpretendine deco-
ration quickly, without any great expense,
and without any ereat exertion. They will,
however, scarcely satisfy those who wish to
be original and to give play to their own

g. 1 A.—Explanation of Colours to be used according to Markings in Figs. 1 and 5 —
F, Pale Pink ; G, Pale Yellow ;: H, Pale Blue ; K, Pale Green :
Fig. 3.—Mode of Painting Broad Lines of Division between Colours.

L, Light Brown : M. Pale
Fig. 4—Easel. Fig. 5,—Substi-

~artistic tastes and personal skill. It is to
this class of readers that I will endeavour
to describe briefly a method of decoration
for windows, screens, cte, which was
mtroduced some time aco as “ Silicine Glass
amting,” being, as the name implies, a
process of actual painting. The effoct is,
as near as any imitation can be, that of real
stained glass, but while, in the latter, the
' colouring matter is permanently fused with
the glass by firing or baking in specially
| constructed kilns, in Silicine Glass Painting
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specially prepared paints are applied in the
same manner as oil paints would bo to
canvas or water-colours to paper, but with
the admixture of a certain vehicle, called
“Silicine,” which not only renders the
colours perfectly transparent, thereby greatly
adding to their brilliancy, but also firmly
unites them with the surface of the glass,

This, in a few words, is the principle of
the process. The modus operande is simple
enough :— _ .

[f you wish to paint a window, you will,
first of all, have to choose yonr design,
Much, of course, will depend on the situa-
tion of the window, its size, and also the
degree of your aspirations. |

You would, naturally, choose a very dif-
ferent design for a drawing-room window
from that which you might think suitable
for the hall or stairease. For large panes of
a staircase window, a bold and heavy design
would be more ecffective ; while, in a dwarf
blind of a sitting-room window, more detail
micht be introduced to advantage.

In the former general effcet is wanted ;
in the latter repeated and closer inspeetion
of the work may be anticipated. [For a first
trinl I should recommend a simple geo-
metrical design, to those especially who
have not had a very extensive practice 1In
the handling of the hirush.

In accordance with the design, we must
now decide on the kind of glass to be em-
loyed, for I may here mention that it 1s
L::-:t to use separate sheets ol glass, that ean
afterwards be fixed into the sash, in addi-
tion to the pane that is already tlluru} and
without disturbing the latter.

[ have painted windows on the original
rlass in the sash, but sadly regretted having
done so 1n each case.

Any kind of glass can be used, but I
prefer to use the rongh kind with a wavy
surface, known as “ Cathedral ” glass, and I
should eertainly recommend the use of it,
except in the case of designs with elaborate
details. Cathedral glass 18 most ellective,
owing to its uneven surface, which breaks
the rays of the light, whereby a remarkable
amount of lifo 1s imparted to the colours,
and, as it does not permit of objects hehind
being seen through it, the outline of the
design 1s not disturbed by any foreizn object
shining through. In eases where the latter
quality may be objected to—for instance,
when the view into the strect or ‘garden 1s
desired to be preserved by only partially
painting the window—of couarse, ordinary
window glass has to be used. For land-
scapes, flowers, or ficures, painted minutely,
grﬂum'l glass is to be recommended. This
material produces pleasing cllects of great
softness.

Let us assume we have chosen a geo-
metrical design—say, something similar in
character to Ifig. 1—and decided on cathe-
dral glass as the material. IMirst of all, 1t 1s
neoessary to have the glass for each pano
cut to the exact size, so as to fit readily into
the sash. Thisis important, asitisdillicult to
cut the glass when painted without injuring
the work. Inecases where the existing panes
are not puttied in, but held in place by
means of beadings, the measurements should
be taken after the beading has been removed,
ng the same beading will serve for fixing in
the painted glass as well.

If there are more panes than one, the
should be properly marked and nmnln:rmf:
as even panes ol apparently the same size
often vary just sufliciently to make an ex-
change disappointing.  Now, having ascer-
tained that the dimensions of our material
are quite correct, we will proceed to trace

the design on the glass., Tt is a good plan
to draw the design on paper first, and to
colour it in water-colours, in order to get an
idea of the general effect.  When the draw-
ing on paper i8 ready place your glass on
top of 1t (as indicated in the sketeh of the
casel used for this kind of work in Ifig. 4),
with the side to be painted on (that is, the
side which will face the glass already in
your v.-'inrlnwe downwards. Seccure the paper
to the glass by means of strips of gummed
paper, or a drop of gum at the corners, to
prevent the copy from shifting during the
]In-nr-usas of tracing. The latter 1s done with
ndian ink and an ordinary drawing pen.
If the glass has first received a coating of
silicine medium very much reduced with
spirits of turpentine, and the same has got
quite dry, the ink will not run, as it 1s liable
to do on glass not so prepared, especiall

when 1t has not been thoroughly ulannm{
1t will be noticed that the partsin I'ig. 1
marked A, B, ¢, v, are all difierent. Of
course¢ it 18 not intended that they should
be so painted, the idea being to show four
different styles of casy groundwork in the
same drawing.  Any one of these four styles
can be used throughont, or two of them 1n
pairs ; for instance, style A for the top of
cach pane, and style ¢ for the bottom ; or
one cach in reversed order, forming this

ligure—
A C.
C A.

When the outline 18 completed remove
the copy, and the glass is now ready for
painting.

The following colours and materials are
required. They can be obtained through
any respectable artists’ colourman.

Colours for silicine glass painting—yellow
(6d.), red (18), rose (6d.), blue (6d.), light
brown (6d.), dark brown (Gd.), black (Gd.?.
Of rose, yellow, and black, 1t will be as well
to ret two tubes at once.

1 bottle of silicine medium (1s. 6d.).

1 bottle of silicine gloss (1s. Gd.).

1 flat camel-hair brush, in tin, 1 inch
wide.

1 camel-hair mop, No. 6 or 7 size.

2 or 3 fitch hair brushes for oil colours,
flat sizes, 4, G, 10. These should be made of
short hair, or what artists call * brights.”

1 or 2 ronund fitch hair brushes (sizes 2
and 4).

9 ox-hair rigeers, say, sizes 6and 12,

1 china palette, 1 palette knife, 1 brush
washer filled with turpentine.

Besides the above an easel of a peculiar
construction and specially made for this
kind of work, shown in Fig. 4, may be found
useful, but can be dispensed with 1if
cconomy is to be studied. The foregoing
is all that is requived for simplﬁ designs such
as represented in IMig. 1. For more elabo-
ratc and minute work, a few fine red sable
brushes, and a steel scraper for taking out
hich lightstand softening shades, would have
to be added to the list, while for very large
work a few large flat camel-hair or fitch
hair brushes in tin would be required.

Now let us return to our worlk ; we have
left it ready for painting. We shall require
good light, and should have a small table
laced near a window, seating ourselves
]fﬂ,cing the same. The light must not, how-
ever, be too glaring, or it will have a bad
effect on tho eyes. If you have bought an
casel, wo will fix the glass into it, the side
with the Indian ink outline downwards, and
place it on the table, which a]:!ﬂulri be
covered with white paper or a white cloth,
in such o way as to bring the glass mntoa
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desk-like slanting position. If you have no
eascl, a very simple rest is easily constructed
by passing two stair-rods through two pieces
of deal Doard, as shown in Fig. 6: the @
whole standing on the lid of & packing case, =
an old drawing board, or such like, two
nails in front of the Er,fgu of the glass presws
venting it from slipping. An ordinary rest™ .
for fire-irons will form a ready-made rest fopr
your glass, if you do not care for the staip- &
rod and deal board contrivance. o
These preparations being completed, as
tain that the glass is scrupulously clean ; if
not, there is still time to give it another wipe: -
without interfering with the outline, the **
latter being on the other side of the glun},?:‘f- "
Now prepare the first colour you intend to
lay on (say the yellow in border of Fig1)
by squeezing a small quantity on the palette,
pour on a few drops of silicine medium, and = °
well mix with a palette knife. This poing™
18 very 1mportant, as on it depends the
gencral eflect of your work. If the medium
15 used too sparingly or insufficiently united
with the colours, the latter when dry pre-
scnt a dull and semi-opaque appearance,
instead of Dbeing Dbrilliant and perfectly
transparent, as they will be when properl
appliecd. lLay on the colour evenly ang M
thinly with a flat fitch hair brush, taking
care to completely fill the outline, especially |
the corners. Any little gaps left blanﬁ'
look very ugly, and quite spoil the effect
when the work is finished. You may .
perbaps find at first, that by laying the -
colour on thinly you do not get the desired .
depth. Ifso, do not be tempted into loading
the colour on, but allow the work to dry
and then apply a second and even a third
coat, until you get the desired depth of
colour, This remark applies especially to
rose and red, and as the manipulation of
these two colours requires a little patience
and practice, I have avoided lﬂ.riﬂ surfaces |
of deep scarlet in marking out the colours -
for I'ig. 1. Where scarlet does appearitis .
produced by alternate layersof red and rose,

until the desired depth is reached. The
gth or flat colours are m

4 .

e e

other full stren : -
on in the same way as described above, ana
will offer no difficulty. Peacock blue 18
mixed with blue and a little yellow, purp ]
is obtained by mixing about 10 partsof rose
with 1 part of blue. I may here mention -
that blue is remarkably powerful, and when-
ever you have occasion to mix it with
other colour, you should add it little
little, or you may have to waste too muéhy |
of the weaker colour in trying o couneis -
balance the excess of blue. Having nliea 4
in all the flat colours, we proceed to washim
the tints in the parts A,B, ¢, D, and als
the groundwork in the centre, unless yaa
prefer to let the flower appear on & DIGE& eg
ground. For producing the light shadS&es
reduce the strength of the correspondis = -
colours by adding more medium., &0 B3
Jaying on these rather liquid shades a cafig =
hair mop is preferable. Afﬂly as evelly" .
and thinPyaﬂ you can, and allow to amfes s
little, but not completely ; then VIUA, |
tip of your finger go over the paintecs
face, which should feel just a """“,
(tacky), dabbing it gently all over H
every unevenness has disappeared. 1.8
not say that this operation must be con
to one colour at the t].‘l]lﬁ and that ta8
wiped beit

of tlllla ﬁngerbmust be we
fresh tint 1s begun. | o

The ground of the nhlm;s spaces DEV
the yellow and brown border 18 iett®
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o = .Jium thantheother colours. At this stage
..‘EEdI#E]rI: should be left alone until 1t is
" apsolutely dry. This will probably be the
~ ease in twenty-four hours, but under certain
85 -reumstances it may take two or three days.
if;.'?-;;%hgn quite dry, paint in all the lines or
S imitating le‘uﬂng with black, using an
 ox-hair rigger, but laying the colour on
" hiek and solid, so as to be perfectly opaque
 when held up against the light. Special
. . attention should be paid to this point, for it
' will be readily understood that leading par-
" tially transparent would be a poor imitation
. of the real article. The black lines may be
. broad and bold, and so far from disturbing
~ the design they will add to the effect. This
. will soon be a.pgarent if one half of a pane
' is quite finished off and compared with the
" other half without leading. The joints of
' linesshould be painted without sharp angles,
. as shown in Fig. 3. _
* I may here mention that, in cases where
" one design is spread over a window with
~ geveral panes, sash bars may be completely
+ jgnored. They will not to any extent inter-
" fere with the general effect. When the
£ Jeading is absolutely dry and hard, give the
~ whole a thin cnatin% of silicine gloss, using
= a flat camel-hair brush or a large mop.
*'The painting is now finished, and when dry
= is ready for glazing. The Indian ink lines
" can now be washed off, and the panes fixed
" into the sash by means of narrow beading.
- The painted side is of course to face the
- glass alréady in the window, so that the

o
i
1

i_?_f.;‘f:"painting itself is really between two sheets
;;"uf glass, but the latter should not touch.

‘. To prevent this, a few narrow strips of card-
 'board should be glued between the edges.

~ Fig. 2 is a design for an over-light, that
. could be adapted to almost any front door,
= giving either the number or the name of the

¥ --E_-!a'

ey

Ly 1

. house. In this case the outline of the figure
= or letters could be painted with flake white,

_ﬂ'-

1

Vr

. or first with silicine black, and gold bronze
i - enamel over 1t, so as to be visible also by
' daylight.

i' . Ishall be glad if many will be induced to
{ . try their hands at Silicine Glass Painting,

1. ]

&

&

i
&

~ and have no doubt that after having mas-
tered the little difficulties that may present

. themselves at first, all will be pleased with
~ the result of their labour and patience, and
- feel encouraged to attempt work of a more
elaborate character. I shall be happy to
~answer any inquiries about Silicine Glass
- Painting in “Shop.”

-
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. TEURS’ AND APPRENTICES’ WORK.
BY

- ON CAUSES OF FAILURE IN AMA-

)

’k B. A. BAXTER.
~ Ix these days, when amateurs flourish and
. apprentices diminish in numbers, work
. good,-bad, and indifferent is done in large
-+ quantity, and I feel sure, from a wide and
' long experience, that, in many things, the
= amateur has the advantage.
. _Such periodicals as this, and others, espe-
b cially cater for him ; so much so, that the
_professional worker is often able to obtain
- nints, helps, and often real instruction from
4 Buch papers, while there are few exclusively
‘Professional papers or books that help the
young apprentice who is desirous of obtain-
Ing a mastery over his work.
. beginners often —in fact, always—add to
wheir own difficulties by indifferent per-
gormance of the previous operations.
. This is an argument for carefulness in
wery department of work, for materials
a4y cut out are sure to be more trouble to

make up, while the worker gains no extra
result from his increased labour, and shaping
the badly cut stuff may result in reducing it
below the required dimensions. It would
be well, therefore, if, taking one tool first,
the apprentice gained a fair mastery over it
before trying to succeed with another. The
plane 1s, perhaps, the best tool for a com-
mencement. Articles on its use have ap-

eared 1n Work, and a staff of enthusiastie
1elpers are always ready to give instructive
replies to any definite queries.

In advising the use of the plane as the
first tool to be mastered by a]]}eginner, we
are not ignoring the fact that the work
must be sawn out before it can be planed,
but merely suggest the advisability of
getting some freedom in the use of one tool
rather than endeavouring to master several
tools at quite the onset. 1f, however, the
use of the saw is first practised—as, indeed,
it often is—let our young friend accept the
decision of those who instruct him, and try
as quickly as possible to become a good
sawyer. He will be appreciated in any
shop and by every workman, for a lad who
saws well 1s all too rare.

If my young friends whom I am now
addressing will try a simple experiment,
they will be able to take a position which
will enable them to saw tl‘ll%}',, and, as the
ability grows, they will be able to saw truly
in any position and in any attitude. Let
a plumb line be hung before the lamp, and
the marked timber be so placed that the
shadow of the plumb line coincides with
the mark on the wood to be sawn. Now,
if the saw is used in such a position that its
shadow 1s a thin line falling along the mark
on the timber, all is well, and the wood will
be cut correctly. This method has the
advantage of constantly giving an indica-
tion of the sawyer’s accuracy or want of it,
but it has the serious disadvantage of re-
quiring artificial light, and supposes one
light 1s in use. Kor those who work by
daylight, the good old plan of trying with a
square from time to time must be adopted,
the only drawback being that its suficient
use i1s so tedious that 1t 1s very difficult
to persuade beginners of its necessity.

A few trials made with its very frequent
use, coupled with careful observation of the
position of the elbow, will soon help the
sawyer over the difficulty. He will find the
elbow requires to be neither too close to the
side of his body nor extended too far away,
but must move in a path over the line
marked on his timber. I have said nothing
about saws and their characteristics, as
“J. H.” has recently given a full and correct
description of these indispensable tools.

If tIlIE learner has to mark out as well as
saw the wood, another source of difficulty is
presented. A beginner never seems able to
divide a board into a given number of equal
parts. Even if he can saw on his line, he
finds, after they are sawn, variations of
width so considerable as to demand much
reduction by planing before the pieces are
reduced to uniformity of dimensions.

It stands to reason that, if lines, equi-
distant from the edges and from each other,
are drawn on a board, and if the saw
divides truly to the lines, that the outer
strips will be a trifle wider than any of the
inner ones, though the fact is often for-
gotten or not known. If the saw itself
makes a ‘“kerf” }in. wide, the outer strips
will be <% in. wider than the inner ones,
supposing the marking and sawing both to
have been done as accurately as possible.
The reason is obvious on consideration.

The hoard, being equally divided by lines,
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each strip may be expected to lose the thick-
ness of the saw “kerf,” except the outer
strips, which only lose half that amount.

An easy way to divide a board into several
pieces without calculation may not be known
to the younger readers of Work. Take
your rule and decide on how many divisions
you wish to make. Say the board is over
10 in. wide, and ?*nu wish to divide it into
seven Part-s, lay the rule across at such an
angle that 14 in. of the rule extend obliquely
across the board, then prick off every 2in.,
and you have the required division.

Never saw a little way and leave off to
begin again at the other end, hoping to do
better, for if you went astray before, cutting
from the other end will not mend matters,
whether the fault is in the workman, the
material, or the saw. Even a trifling error
in angle becomes a serious one when an
opposite error is introduced at the other
end of the same cut. The knowledge that
an error in sawing is apt to increase,and
that the saw-cut, though not the error, is to
continue to the end, will help the beginner
to endeavour to return to the line as soon
as he perceives he has left it.

Some saws have a tendency to go wrong
—a sort of obliquity of evil tendency ; such
saws are either “in-winding” through having
been strained, or are badly sharpencd or
unevenly set. Frequently, however, ama-
teurs cut against a nail which only touches
one side of the saw, and takes therefore
the set away from that side of the teeth.
Have the saw sharpened as soon as possible ;
let not the amateur believe that saw 1is
trustworthy after such treatment.

Passing over the planing of which we
have treated, one other pitfall of beginners’
handicraft is the want of systein. We have
often seen a beginner plane the edges of a
piece of wood, having a square to guide him,
and get first one angle mght and then
another which alters the first, or the opposite
angle correct, although the sides are not
parallel. Now,a beginner will never square
a piece of wood in this way, but, by means
of a system, he will soon be able to do it
well. Let him do it in the following way,
whether it 1s a long piece
of square timber or a
drawer front, or end of a
packing case :

Planeedge Aas correctly
as possible, and mark the 8 A C
angles B and ¢ square:
then, if necessary, gauge the remaining
side parallel to the first, but by no means
alter A after you have squared either angle.

The beginner ought to remember that,
as the angles of a four-sided figure added
together amount to four right angles, de-
fictency in one angle causes redundancy in
some other, and that want of parallelism
in opposite sides causes variation of angle.
Another golden rule is the principle of
triangles. Remember that if the sides of a
triangle remain unchangeable, the angles are
also unchangeable. This, though so easily
said, is of the greatest practical importance,
and, when the learner is reminded that
every four-sided figure may be regarded as
two triangles, the importance of the fore-
going will be seen to be much increased.

The workman who has any special line
always tries to contrive some special tool or
appliance that will help him. If the ama-
teur or the beginner tries to do the same,
the endeavourwill be of the utmost benefif to
him, and the result will be seen in increase
of resource, in' greater speed and facility
of execution, and improvement 1n the
quality of his work.
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SMITHS’ WORK.
BY J. H.
e

EARLY HingEs oN CHURCH DoORS—IRON (ATES
oF MEDIEVAL AND MoDERN TIMES.

TaE study of the early hinges of our
church doors is a deeply interesting one.
They are a poem in iron, coming to us

- from times when every man did that

which was right in his own eyes ; times
of lawless violence, times of fusion of
Saxon and Norman, ages of warrior pre-
lates, and periods of gradual settlement
of races. and of growth of the arts of
peace. Designed primarily to afford the
areatest possible security and strength
to the church doors azainst heathen in-
vaders, they gradually developed, with
the advent of more peaceful times, an
overflowing wealth of floriated ornament.
Originally rough, the work of the ham-
mer and of the punch only, they acquired
more and more finish as the file and
the drill were brought into requisition.
There are no examples of Early English
hinges so barbarously simple as our
plain strap hinges formed of a single har
of iron clamping the door. The simplest
type is that of a central strap flanked
by a semicircle on each side—a crescentic
form—and one which flourished during
two or three centuries. There was good
reason for the adoption of such a form.
The church was the common sanctuary
in turbulent Saxon and early Norman
times; and since its doors were liable
to be beaten in by insurgent hordes,

doors of Durham Cathedral.

only beautiful but strong. Covering, as

there was neither any possi
off their hinges.

these ancient hinges:
main straps whic

flanking straps are in the form of flow-

Litge. Birds, dragons, and animals ap-
pear on many of the hinges. Those of
Dartmouth church are remarkable—two
huge animals, lions or panthers, covering
the whole breadth of the door. The idea
of the artist is evidently to represent them
as among the branches and foliage of a
tree, and, though stiff and conventional,
the effect is very striking.

sists essentially of a central stem or strap

rig. 4.—Doss on Nail Hzad.

the great hinges, stretching right across | English styles of the twelfth and later

and covering almost the whole of the
faces, sustained and strengthened the wood.
Utility at the first, then, was the prime
condition studied by the smith, and orna-
mentation was almost disregarded. The
early hinges are therefore massive and rough
—some of them very rough—the curves
ungraceful, and the hammer marks every-
where apparent. But even then some rude
scroll work or foliage was commonly formed
at the termination of the straps. And this
afterwards became developed into the
highly ornate forms seen in the -classic

centuries.

It is believed that the claborate wealth
of scroll ornamentation of the classic style
1s a survival and evolution from an early
period when the insides of the church doors
were strengthened with a kind of armour
plate, formed by the interlacing of bars, in
the forms of scrolls and lozenge patterns.
When the need for defence passed away,
this wealth of ornament was transferred to
the outside of the doors, often filling up and

covering the whole of the space available ' : |
were made in England and exported. It

between the hinges. An example of this

— ] o I
E E A '-...
"‘ - e -
e P
=f " ] # ‘\.
=

Fig. 6.

intermingled foliage. Sometimes the
scrolls are suppressed, and floriated orna-

chiefly. It occurs in the horse-shoe and

scroll forms, was-common in England and
excellent examples occur at

France, and

elaborate ornament occurs in the cloister
The ancient hinges were, therefore, not i

they did, the whole breadth of the door, |
they clamped its boards tniether 50 that

! ility of split- %
ting the doors nor of wrenching them °

There are three principal styles of =
one in which the
clamp the door to- |
gether are flanked by curved straps of °
semicircular form ; another in which the ¥

ing curves ; and a third in which they &
arc foliated. Examples of the first kind
occur on the hall doorway of Merton i
College, Oxford, shown in Fig. 8 ; of the
second on the Church of All Saints, §
Leighton Buzzard; and of the third at

The English classic type of hinge con-

with branchin§ scrolls, with or without
0

ment predominates. The vine is the plant
which 1n conventional ferms appears

|
g

e

Leighton Buzzard, Eton, Bray, Uffington, St. .
Mary’s, Norwich, St. George’s Chapel, Wind-

sor, Chester Cathedral, and the Chapter §

House, York. By the eighteenth century

the lily, the thistle, and the passion Hower

had nearly superseded the vine in hinge

work.

From the fact that there is great simi-

larity between the hinges of the English
and of the French churches, Mr. Starkie
Gardner argues that the French works

e
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Fig. 6.—Part of -Italian Gate, Seventeenth
Section at A in Fig. ; B, Indentation in Cr ,
Part of Italian Gate, Sixteenth Century, with
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.. noglar that no tradition exists of the | grooving, cvidently done with a chisel
gresg. he vast hinges of Notre Dame 1 | probably when the iron was cold or nearly

| as well as on the Continent ; few localities

i

3

s oof ¢ _ _ b are without these relics of the past, and an
npﬁ except that which ascribes them to | so. I'he punch also must have been | hour may be profitably spent in a study of
the devil. If their details.
made 1n Eng- B More won-

land, natignal
pride might
well cover
their origin
with oblivion.

derful thanthe
great lhinges
are the 1ron
gates of medi-
wval and mo-

Wyatt, how- dern  make.
gver, says that I'hese are very
the doors of abundantLotl:
Notre Dame I our own

were executed
at the begin-
ning of the
thirteenthcen-
tury. They are
the largest in

the world. In

connection
with these
doors, Sauval,
in his Antegue-
tes de Paris,
gives an ac-
count of Bis-
cornette, a
smith of the
sixteenth cen-
tury, who ap-
pears to have
done some re-
pairs to the
doors of Notre
Dame. He is
said to have
entered into a
compact with
the Evil One
to obtain his
assistance 1in
the working of
the hinges, but
that when it
was requisite
to execute the
centre doorthe
diabolical help
failed him, be-
cause through
1t the sacra-
ment waswont
to pass. This
illustrates the
wonder 1n
which his pro-
ductions were
held by his
contempora-
ries. Thesecret
of his methods
died with him,
for nobody
ever saw him
work. Hinges
similar to
those of
Notre Dame
occur at Beau-
vais, Chartres,
Nantes, Cha-
lons - sur-
Marne, and

- other towns.

It is often
rd to say

r« whether parts

i methods were in use, and different men
2 Would probably pursue different methods.
> then there was a good deal of surface |

i° are drawn

- 9own out of the solid or welded. Both extensively used to produce the little depres- "of the massive character of the principal bars
sions and tiny circular bosses which abound | that cast iron has been thought to have
| entered into their construction. The vertical
Examples of hinges occur all over England | ribs are tenoned into the top rail or parapet.

Fig. 8.—Upper Hinge on Door of
Merton College, Oxford. The
Lower Hinge being similar to
the Upper Hinge, reduplica-
tion is unnecessary. Fig. 9.—
Enlarged Sketch of one of the
Bosses on Door.
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on the flormated ornament.

country and
cn the Conti-
nent. It s
almost 1mpos-
sible to repro-
duce their
wovely tracery
except by pho-
tography.
They must
properly  Le
scen and
studied, for
all description
fﬂ.ilfé. The
finest example
in this country
are the gates
of the tomb of
Edward 1V. at
Windsor, now
inside St.
(George’s Cha-
liL:l.. Just Le-
neath the
(Jueen’s pew,
and within the
altar rails.
Formerly they
stcod without
i the cloisters
on the other
side  of  the
wall, and the
sockets in the
tombstone in
the cloisters
in which the
vates were for-
merly  stood
are s=till wvisi-
ble, though
now filled up.
The work 1n
tliese gates 1=
of so elaborate
and delicate a
character that
I am sorry not
to be able to
reproduce
them entire as
they stand.
Tenons and
pins are the
principal me-
thodsbywhich
the  several
portions of
thesegates arc
held together.
The main
framework is
very strong.
and it 1s pro-
bably because
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Upon this strong framework the compart-
ments and canopies with their delicate tra-
ceries are attached. These canopies are
crowded with the finest and most beautiful
~tracery, and [ cannot conceive how they were
formed except by stampingor by casting. It

is of course impossible to say by mere inspec-

tion of the surfaces whether these are cast or
wrought. They may be either ; they are very
smooth, but they must have been either cast,

or stamped in dies, because it would be

_ 1mpossible to forge them by any mere sleight
e of Eund. Immediately behind each of these
bays there 1s a sheet of iron of about -'.th 1n.

thickness, and to these sheets horizontal

Elﬂ.tea are attached, and these become the

acking or supports for the delicate columns

and tracery. Oblong lholes are punched
through the sheets, and tenons fromthe plates

¢ pass through and are pinned upon the back
side. Tenons stand out from the brackets

of the pillars, and passing through the plates

are secured with pins above. These details

are not apparent at a casual examination
from the front, but have to be searched for.

Although some gates have a much plainer
appearance than others, 1t does not follow
that the more ornate specimens nccessarily
demanded greaterskill than the simpler ones.
Even the most involved work, when we come
to analyse 1t, becomes resolved, if we may
use the term, into very simple clements.
The groundwork once built up, the rest is a
matter of detail; tedious it may be, but
nevertheless a question of time mainly.
Matters of detail are repetitive ; bars, scrolls,
foliage are bent, swaged, riveted, welded,
and where panels are multiplied the general
uniformity proves the use of templets or dies.
But the smiths loved their work, and so was
its tedium beguiled.

Fig. 4 represents a frequent method of
ornamentation adopted. It is a boss. or nail
head, from a door in the City of T'uledo, and
i fifteenth or sixteenth century date. It is
about 4 in. in diameter. Specimens of such
repoussé work in iron must have been very
difficult to malke, although it is pessible that
if several were made at one time, a pair of
dies may have been laboriously manufactured.

A method of erossing tracery which I have
observed in several instances in bars of round
section 1s by perforation (Fig. 5). A hole is
punched through one bar, into which the
crossing bar is threaded. The act of punching
would spread the metal, without removing
any, but in some cases it would appear as
though the punched bar had been slightly
upset before punching to keep the cross
sections on each side of the hole about equal
to that of the original bar.

The crossing of bars whose edges are in
the same planc is often effected by means of
half lap joints. Notches are cut out of the
bars, eacli notch to one half the width, and
of the same breadth as the thickness of the
bar, and these fitting into one another give
the appearance as of serolls growing out of
one another (see IMig. 6, &), which is a portion
of an Italian gate of the sixteenth century.
Bars of circular as well as of flat section are
trecated in this manner, and the joints are so
close that they are only discoverable by close

scrutiny. In the figure, A i8 one of the belts
80 common in work of this kind.

_ The method of attachment of the fleur-de-
lis panelling to the cross bars in Iig. 7,
which is that of an Ttalian gate sixteenth
century, 18 shown by the section at the top
left hand corner ; portions of bar are bent
to pass through mortises in the bar A, and
embrace that portion of the scroll work B in
contact therewith.

Fig. 8 is the upper portion of the very

fine hinges on the doorway of the hall of
Merton College. The lower portion being
nearly a duplicate of the upper part, it is
omitted in the drawing.

Fiz. 9 1s an enlarged view of one of the
floral bosses of the hinges (I'ig. 3), and well
illustrates the style of the work.

There are two beautiful specimens of
recent smiths’ work in the South Kensington
Musenm. They are of Prussian malke, and
were shown at the Paris Exhibition of 1878.
Theyare trulymagnificent specimens of work-
manship. Their finish is perfect. Dnt they
are not a whit better in this respect than the
gates of the tomb of Edward IV. This is say-
inga very great deal indeed ; for we must bear
in mind the vast difference in the appliances
for work available at the present day in
comparison with those of five or ¢ix centuries
since. Morcover, the work in the gates at
\WVindsor ie very much more delicate than
that 1n these Prussian gates. These are
however beautiful specimens of which every
workman or firm should well be proud. It
1s extremely difficult to detect the joints.
The heavier parts appear to have been
tenoned, and tfu:: scroll work 1s bound with
loops or with rivets.

Park gates and railings were executed in
wrought iron before the use of cast iron
became common. Specimens of large and
comparatively recent gates oceur at the
(‘larendon Printing Ofiice, Oxford, and at
Hampton Court, and at several localities
about London. DBut with these we are
scarcely eoncerned at present.

INDIARUBBER STAMP MAKING.
Y “Qul VIVE.”

Mope or Workinac.

AssuniNe that we are about to make a
straight line stamp, we proceed to set up
the requisite type in the composing stick.
We first take a piece of thin brass rule and
form 1t intoa “setting rule” (Fig. 14, p. 593).
It 15 best to have a set of these of the respec-
tive lengths of 2, 21, 3, 3!, and 4 in. from
a to b in the figure, the corner ¢ being left
projecting so that the rule may be readily
removed from time to time, as required.
Grasping the compesing stick in the left
hand, the back of the hand being away from
the body, we select a setting rule from 1 in.
to 3 in. longer on its shorter edge than the
length of our intended stamp, measured in
the direction of the lines, and drop it by its
shorter edge into the “ stick,” the slide & of
which 1s to be adjusted to the length of the
rule by means of the thumb-screw, a. Hold-
ing the “stick ” with the corner marked ¢
somewhat elevated, we take the type
answering to the first letter of the stamp we
are about to make and insert it, face up-
ward and with the nick or nicks which will
be found on one side of the type towards
the open side of the *“stick,” in the corner
of the “stick” marked d. The type so
placed 1s retained in its place by the thumb
of the left hand while the type next required
13 selected and placed in position, and so on
until the first word is completed, when a
“space” of medium thickness is placed in
the stick to separate the first word from
the second, which is set up or “composed ”
in the same way. When all the words
forming the first Fin.e have been set up we
“justify” the line by inserting “quads”
or “spaces” as may be required at each
end of the line so that both ends of
the line of type may be equi-distant from
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‘is “ planed” by placing thereon a perfectly

the sides of the composing stick. We now
msert a *“lead ” of suitable length, and then §
removing the setting rule from its original
position we place it upon the “lead” just §
placed, and proceed with the setting up of &
the next line, and so on until the entire
stamp or series of stamps has been set up.
1f any adjustment of the spaces between
the lines should be considered necessary,
this may now be done by inserting additional
leads or pieces of *‘reglet” where required.
Great care must be taken to set the type
upright on their “ feet,” as the end opposite
to the face 1s called.

The type has now to be transferred to the
“chase,” which is prepared to receive it as
follows. The chase is placed on an inclined
plane, such as a desk lid, with the corner a
(Fig. 2, p. 593) uppermost, that is, in the posi-
tion occupied in the figure by the corner 0. A
6-in. length of the narrow *furniture” is
then laid against the left-hand side of the
chase—inside, of course—followed by a
similar lengtil of “wood rule.” Pieces of
“furniture,” *“ wood rule,” and pica “reglet”
of the same length as the setting rule we
have been using are next laid in order against
the bottom side of the chase. The set-
ting rule 1s now placed in its first position
in the composing stick and a lead placed
against the line of type last set. The type,
etc., are now firmly grasped between the
fore-fingers and thumbs of both hands and
carefully slid out of the composing stick, the
remaining fingers being used to prevent the
type from fallin% sideways out of their
proper place. Still grasping the type firmly =
they are steadily lowered into their position |
in the lower corner of the chase. We next
apply lengths of reglet, wood rule, and
furniture similar to those already used to
the unprotected sides of the type, and then
proceed to fill up the vacant portion of the
chase to within 1in. or 1} in. of the upper
side and end, taking care to so arrange
matters that the type shall be as nearly as
possible central in the chase. Finally, we =

lace “side sticks,” broad ends towards the
ower sides and taper edges outward, against
what we already have in the chase, and
with a couple of suitable *‘quoins” to each
side stick wedge the whole together slightly
with the fingers. Our work must now be
carefully examined to discover and _rectlfy o
any mistakes which may have been hitherto * %
overlooked, after which the ““forme” of type =
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level piece of some hard wood, such as beech
and while moving it about on the face o
the type, gently striking it with a wooden
mallet. Any leads or spaces which may =
have risen-during the planing operation are -2
now to be carefully pushed down and the =
“forme” firmly “locked up” by driving =
the quoins with the mallet, a spare s |
stick being used in the absence of a proper &
“shooting stick” for the mallet to strike 2=
upon. A little petroleum is now lightly =2
brushed over and into the interstices o .
type, and we are ready for the next =&
operation. -
pWe have now to ﬂrEpal‘E the mould. For 2
this purpose we shall require a supply of ﬂlﬁ'
finest plaster of Paris, and of the * moulding =
composition” sold for the purpose by &iis
the wholesale stamp-making firms, ﬂh-
thin solution of dextrine in water. _¥& =
must also provide ourselves with a .
knife” (Fig. 11, p. 593), & jam pot OF SOTEE
similar article, and a flat piece of : , WIER
a piece of fine cambric or musiin, & LSS
smaller than the inside of the chase In Wass
our type has been secured. H&av}
materials by us, we take a sn

1
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=| : ine composition and knead it well
i}"i ;ﬂgull}?alcag of slate. This done, we take
* about as much plaster as we have of compo,
' and mix it in the jam pot with sufficient
% dextrine solution to form a thick cream,
" which must be immediately well mixed with
& 4o kneaded compo by means of the palette

~ enife. This mixture should be moderately

but not so hard as to crumble, and

Id be capable of being spread on tlhe

ﬁ'm surfacé)a of the moulding plate with

Eﬁ?ﬁm &a.letbe knife. This we now proceed to
do

-

. do, the moulding plate being turned * wrong

“side up” for the purpose. The layer of
* gomposition should be laid fairly level, and
gi,ﬁg'.'bout 1 in. in thickness. A little petro-
t " leum should now be applied to the bevelled
"~ faces of the moulding gauge, which should
* then be placed on the moulding plate and
- slid backward and forward over the compo-
. " sition until the layer of compo is rendered
" perfectly level and free from cracks or holes.
" MThe piece of cambric or muslin must now
s be laid on the face of the type, and the
% anoulding plate with the composition on its
. under surface placed in position on the
| sehase. Both chase and moulding plate are
*"ghen placed in the press, and the platen
W owered until a light impression, showing
1 "ghe general outline of the stamp, is pro-
" duced. The cambric will, of course, pre-
twent anything like a clear 1mpression ; but
“'this must now be removed, the type once
?r oiled, and an 1mpression taken with
~ the naked type. This should be repeated
.- geveral times, each 1mpression being made
d ightly deeper than the preceding one.

=

Lo
. 3’- entire operation should be so timed
,ff# jat the final impression i1s taken when
4 the compo is beginning to set, but the
- “actual time required can only be learned
.t oby experience, as it varies with the condi-
. #ion and mode of preparationof the materials,

'”llu

- ‘#he temperature and dryness, or humidity
ﬁ the air. Assuming our operations to

‘have been successful, we shall now be in
 possession of a mould which is the exact
. eounterpart of the type from which it was
i daken. This mould sﬁuuld now be carefully
¢ ‘examined for errors, for although a careful
-~ examination of the forme was made before
& we began our moulding operations, such an
«error as the reversal of a type may have
-TF“E'FE& our notice through the forme being
. dtself reversed. Now, however, the mould
. shows everything right way up, and so
> enables us more readily to detect errors
= which may have escaped previous notice.
¢ obhould an error be discovered another
. mould must be made. The mould is not

Siyet fit for use, but must be most thoroughly
.i

i dried, as any moisture remaining in it would
mmost probably lead to its destruction during
| the vulcanising process. The drying must be
#esdone very gradually to prevent the splitting
b of the mould by the too rapid generation of
{ Steam. It is effected by placing the plate
= bearing the mould face upward on the
* Orackets attached to the press, and placing
(& suitable gas-burner underneath ; one of
& Llefcher’s numerous patterns will be found
W0 answer the purpose admirably. Another
burner may with advantage be used to heat
e press sfhultaneously with the drying of
ile mould. In order to protect the mould
tom dust during the drying process, it is
dvisable to cover it with a bent piece of
sfieet non ortin. When perfectly dry—which
ay be tested by laying any cold polished
flace In momentary contact with the
olld, and observing whether or not there
pany appearance of steam on it upon its
Boval—the irregularities of the surface,
BNy, are rubbed down with a file or a

piece of sand paper wrapped round a flat
piecce of wood or cork as used by cabinet
makers in smoothing their work. All dust
produced 1n this levelling process must be
carefully brushed and blown away. This
done, the mould 1s lightly but thoroughly
brushed over with a little French chalk, all
traces of dust being carefully removed as
before.

Our mould is now ready for the rubber.
This is prepared in sheets about 2 in. in
thickness, and may be procured from the
same sources as the moulding composition.
Take a piece of the prepared rubber, some-
what larger than the required die, and brush
1t carefully on both sides with French chalk.
Take also a piece of smooth tin plate about
6} in. by 4} in, and well rub it also
with French chalk. The heat of the apparatus
should now be looked to. The press, the
platen of which should have been firmly
serewed down, should be heated to about
290° I., and the moulding plate should be
so hot that drops of water allowed to fall on
1t from the finger tips roll off without
spreading or leaving any trace, but should
not be hot enough to blacken a shred of the
rubber compo laid thereon. Both press and
moulding Elate being properly heated, the
platen of the pressshould be raised about an
inch. The prepared piece of rubber is then
to be laid on the mould and the smooth
pilece of tin plate on the rubber. Now slide
the whole into the press, and as soon as the
temperature, as shown by the thermometer,
has fallen to 285° I',, screw the platen down
into gentle contact with the tin plate, and
gradually increase the pressure as the rubber
1s felt to yield. When well pressed down
leave the press untouched for from twelve
to fifteen minutes, unless the temperature
shows a tendency to rise, in which case ex-
tinguish the gas-burner, and complete the
operation without the gas being further
used. The rubber should now be removed
from the mould, and will probably be found
of a dark drab or slate colour, solid, and
extremely elastie, showing that the operation
has been successful. If, however, the rubber
remalns light-coloured and soft, readily re-
taining the impression of the finger-nail, the
temperature has been too low ; if black or
hard, the temperature has been too high ; if
spongy, the pressure has been insuflicient.
In either case the vulcanising process must
be repeated with a fresh piece of rubber, and
such modifications of the process as are
indicated by our previous experiment. The
fimished die may be washed, if necessary,
with water and a moderately stiff nail-brush.
It 1s now ready for mounting, which may be
effected by the aid of a solution of shellae,
such as that used for fastening down
linoleum, a small addition of methylated
spirit being made if the solution should be
found too thick. The mounts may be pro-
cured at any of the wholesale stamp shops.

My task 1s notw complete, and I conclude
with the hope that all who attempt the
manufacture of indiarubber stamps from
the foregoing instructions will be as success-
ful as I have been ; they are certain to find
1t a fascinating occupation.

-
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A Goop WooDEN LATHE FoR CARPENTERS—THE
Fixep HEADSTOCK, POPPET, AND HAND-REST.

I wiLr take for the subject of this second
paper on lathes one which I designed, and
partly constructed, for a clever carpenter of
my acquaintance. He wished to have

something more beautiful-looking and better
finished than the somewhat crude machine
I described in the first paper of this series,
and I waswilling to comply with his wishes.
For the woodwork I recommend good
seasoned mahogany, thoroughly baked, so
that there will be hittle chance of its shrink-
mmg and warping when the machine is
finished. Every part should be most care-
fully made, and worked at with plane, file,
and sandpaper until it is as smﬂntL and true
as the finest piece of cabinet work. It
should then be Irench-polished, which will
serve the double I:u:'ﬁmsr: of giving it a nice
finish and stopping the pores of the wood to
prevent them trom absorbing moisture, and
thus swelling and throwing things out of
truth. If mahogany is judged to be too
expensive for the entire lathe, the head-
stocks, or at least the running headstock,
might be made of it, and the rest of some
less expensive wood—Dbeech, say, or any
other hard wood not prone to warp.

My friend used beech largely, and the
machine is giving every satisfaction after
more than two years’ work.

The important thing is to have the wood
quite dry, so that it will not warp, and,
when finished, to French polish, or varnish,
so as to stop the pores.

I will not enter here upon the various
advantages and disadvantages of wood and
iron as materials for lathes. It will be very
evident to any one who considers the matter
carefully that many people would be de-
barred entirely from the possession of a
lathe 1f 1t had to be made of cast iron, while
others of an engineering turn would find it
equally difficult to make a good job of wood.

The entire eflicacy of a wood-turner’s
lathe dE'][JEI‘ldE upon the truth of a few parts,
and, if these are right, it matters little as to
what the rest is made of.

I will be somewhat more particular in
describing this lathe than I was in the first
paper, both because it 1s a more worthy sub-
ject, and also one or two correspondents
complained that, in my last, I did not enter
enough into details. I will, therefore,
describe 1n order the construction of the (1)
fixed headstock, (2) the poppet, (3) the hand-
rest, (4) and the stand, including fly wheel,
treadle, etc. I follow this order because
the first mentioned 1s the most difficult;
and, therefore, if a man succeeds with it, he
will find the rest of the work cumlrl)aratively
easy ; while, if he finds it beyond his power,
he can pitch it into the fire and get rid of
the whole thing without having the morti-
fication of breaking up the stand also. If
he began with the stand, he would probably
succeed in making it, and perhaps not find
until too late, that the headstock was beyunci
his power.

If any of my readers, however, are fairly
handy with tools and persevering, there is
no fear of their failing. I may say that the
height of centres is 51in. and the bed is 5 ft.
long. Figs. 1 and 2 are side and end views
respectively of the headstock. It consists
of four pieces of wood, all truly planed to
21n. thick. Two of the pieces are like Fig.
2 ; of the other two, oneis 12in. long and
51n. wide, and one is 12in. long and 4in.
wide. The figures show how these pieces
are mortised together. The wide piece has
two tenons passing into each end, and the
narrow piece at right angles to that has two
others, so that there are four mortises at
each end, each mortise being about #in. by
1§ in. This work cannot be too carefully
done, as on it depends the whole perfection
of the lathe when completed.

The two long pieces which are at right
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angles and form R .bi """"""""""""""""""""""""" R e if the plates
the base of the E ,ﬂ“!.‘lﬁ'l ! used. : mﬂ
headstock shonld 3 i The next |
fit  closely  to- ! 1 1| \\']liuillﬂhall .
gether, and be i 'i';l-ﬁhn“-'ij ; seribe was most
glued, and, as an 'L"‘:-f:.";‘.-' I‘i;"l'} ------------- --- mmm e T L o dlﬂt”l[‘ﬂ)’lﬂ}'ﬂ“’n‘:
I‘fll{]l{lulhll '-IL‘ K 1'1“"3-1 ; i |  work. Itisshowp
curity, []hh“-lt‘l i ~"'Tn"|:i|i‘i“.;1 ‘ i . in ]'lg 4, n.uﬁgs
couple of 1} in. AFERRERE | . consists  of tﬁ.h
bolts from thetop EERREEL x | mandrel, ¢
down, as shown 1} d4a]il " tail screw, a :a
= ] ] B Rl

mn 113._;_ I. 1 may .' ‘H'HU]_L . ' ; its two smeaﬂ
ll]LIllliIll in ]wﬁi BRI | s a e £ plates, ;
il showe, 1 ik | il e N The  mand
engineers’ olls l| -;'J"-i'j-;iii"l I e PO T S o o !.f?._.,:--- (M) was turned
"'."lrltil ]]':1111:_.:[] 1 : ] 1|:':| .|. _ .1 ] [ T -,}.pl-"n P TS, TR I e Y = ey ; I :' il.‘l”" ﬂ Eﬂlld plm#'
heads, whichwere 5 L4 LYY of Bessemer steel
turned and bur- i |JHH ,j e s | 81 in. long. The
nished. | il e e e ' dimension

_ | e e . 18 Are 0§

When t;ll}f‘ l'ill'i h1 | e : :“ E follows 1 —
wenter friend < [ 9,5 ﬁmfr - : = . le:: 1 1n. long,
2 4 TR T T | Dngl

Ll'[ﬂlﬂ]]tlthlﬁ .]I.'I}J :' I.I'w ? ,;mw I-, #‘n_::ﬁ-#“*""”"f; : Jlﬂ“’lﬂtﬂl‘
to me (for [ got | Flf& ')( j e o : Hcrcwed Whit-
i to do  the i ‘fd fg /s P &,l.-u-nu-""“' T"!r':"lﬂ"'“ 2 : worth; front cone,
?vuml\i:m*tlg Y I A 7 ] e e J 13 in. lung, taper-
wme, | acting as eI e g from 1 in. to
architeet and en- 14 1. ; next cone
aineer), it did not Fig.1.—Fixed Hecadstock: Side View. Fig. 2.—Ditto : End View (two like this). Scﬂ.ln 3 in. to 1 foot. 1 %"L l‘mlg, taper-
lease me at all, Lng from 1}

are made of iron 1} in, by & in.  If the mor- * in.
tising of the parts of thu headstock be pro- |
e ely done, these iron strengthening }11 ites
| u onld be 11:1:10[*0%&:}? I mention them
the whole, in fact, was not as one | here lest any one should make a mess of his
work and be tempted to give it up. The
mortising will be of amundmy nnportance

to 1} 1n.
maoeter,

The tail serew is cast steel, 6in, long and
7in. diameter.

The collar (¢) is made of gun-metal ; the
hole is mnud to fit mandrel perfectly, and
turned to 1§ in, in the front paralle pa.rt,
whilo the flange is 4 in. mn
circumference and § in.
thick.

The two plates for the
tail pin are also gun-metal,
the flanges being 3 in. dia-
meter by 3 in. thick, and

Lhe tenons did not it perfectly, as they |
should do, and the shoulders were in some |
places so far [rom their bedding that |
uu:hl put the corner of a sheet of paper he-
tween
]iil.‘u.
L accordingly, after growling a bit, sent
him to the hn'rv to get two
picces of iron male like
i, 30 1 then set him at
them with a file until they
were ll'llltl.‘ at and Hlll{ullll
and with the edges nuul',
bevellel at one side of

; body, 6 in. long, ! in. dia-

3 £
5

ach, so that they could be the ]m;ly 1} in. bored out . ;
II-.lLlll one at each side of for ¢ in. screw. All the |
thL headstock.,  They were flanges are round, aﬂﬂmtl
seeured by six #in. engi- they could be turned in |
neers’ bolts, | may men- t]m lathe. They were also |
tion here that when the nicely finished with beer !
headstoek was finished all and a burnisher.

but the polishing, I took The mandrel has a piece
the iron plates oft and Ja- of cast steel let into the
panned  them  while the tail end, which is hardenéd, }
woodwork was being pol- and thus wears much Iﬂﬂw
ished.  This japanning [ than the soft
exceuted by covering the steel would. Nﬂtﬂ
irons  thickly with Dlack small hole in the mh‘ﬁl
Japan and putting them in so that the point of g
t}lL kitchen stove until . screw (8) would . ﬂDl'-
they were quite  hard, HF‘ away.
black, and ».l]uny Ihw,r e To make the mm
were very satisfuctory, IIF!““ ““ I cut off a piece of EM:I'H-

The holes e 1ron g
for the bolts / requl s
[ drilled in £ length, V&, ”
the lathe, 8% 1n.; thi g
half from cent % “;

truly @
both engs
bore @ *
holl

ench side of
the  head-
stock, us it
requires
somecare to
have the
plates  ex
actly i the
l['lllt"lt.]'llhl-
Lions, Some
would pre
for to sink
these  into
the  wouod,
but [ et
them stand
out. They

O il i i e -~ i~ el = o b s T -

Flg‘ 3.—Iron Btay for ench side of Headstock, : in, thick. Fig. t—mmlo m"‘" A
P P, Plates : N, Lock Nut. Fig. 5.—Poppet : End View—A, Locking Handle ; BBEI‘H;'-
R.Screw. Fig. 7.—Hand-rest. Fig. 8. —Section of 'Hand-rest, Figs.$8,4,5, 6, scale,
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B3 1. in the cast steel until it is about
S ee . outside and tapering to an angle of
2% 2o The little hole in the centre should
 Sreviously have been bored about % in.
& eterand #in. deep. The best way to
S er the hole is with a rosebit made to the
B le and running truly in the lathe.
& Next harden the centre by heating the
£ 2 of the bar to a bright cherry red and
. planging into water. All that remains to
" do now is to turn the mg.ndl'el to the re-
' guired dimensions given above.

5’{% casting for the collar (¢)is chucked
. i0 g wooden chuck, bored out inside to fit

~ ¢he mandrel, and then the outside is turned

't

i@"? while it is running on its mandrel. If there

. i a tendency to loosen, as there probably
. will be, a nut and washer could be put_on
" the nose during most of the turning, and 1t
- will effectually prevent the collar becoming
- The tail screw i1s turned from 6in. of
- #in. square steel ; $1n. 1s left square at one
and the other end is tapered to 55°.

M'he screw ought to be cut in a screwing

= The plates are of gun-metal, and are
S gurned like the collar on their own screw,
~or they might be run on the nose of the
* “mandrel and turned there, the screw being
 the same. I maymention that four of these
 plates will be required, two for the poppet
~ and two for this part.

. The collar 1s let 1n flush with the wood of
- the headstock, so that its two inches of
i e will bring the front end flush also
= with the front of the headstock.

- I may mention here that the mandrel
 projects nearly 4 1n. beyond the collar before
. the shoulder is reached. This is shown
- plamly 1n I"ig. 4, but it 1s not quite so plain
~ that the mandrel is sunk in at the back
“+ what it projects at the front.
. The pulley was made of a piece of ebony,
- the largest of the four speeds being 5 in. and
~ the smallest 2in. It was covered at cach
= sidewith a plate of gun-metal 2 in. diameter,
o+ and mceli turned and polished ; the speeds
. were each #in. wide, and would take £ in.
- gut, but } in. was quite enough.

el

. Themandrel, with its collar and tail screw,
- might now be inserted in the headstock, but
- there would be a greater chance of accurate
 work if this were postponed until the frame-
~ work is completed, which we will there-
. fore do.
I may say that, if the mandrel and the
_ other engineering part of the workare beyond
- the power of any of my readers, most
~ engineering firms would supply them com-
3 Ela:ta for a_comparatively small sum. The
. Dritannia Company, Colchester, will send

. of Work in which this appears.

. The .Eup%et.—'l‘hia 1s simply a block of
. wood 4in. by 3}in. and 9in. long. It is
%_,ﬂha.ped somewhat more beautifully than the
- fixed headstock, as can be seen in Fig. 5.

. The screwed plates can be seen in Fig. 6,
- through which the long tightening screw
. Passes, the latter 8in. long, 2 in. diameter,
\ with a hand wheel keyed and nutted at one
- end and tapered at the other. It would be
betber if the bosses were turned out instead
of in, as shown, and the castings need not
e sunk into the wood ; they are secured by
& couple of 1-in. bolts passing through botbh.
The g arrangement is peculiar and
Satisfactory. A piece of iron 1} in. X § in.
Aits Into & mortise cut in the poppet to
E;t, as Bhgﬂtn il:ll1 b{}tlljl figures, and
418 screw es through a thread cut in it.
971£..:€ tha.!ﬁ the tightening of the
ieking handle will effectually jamb the

* an estimate on referring them to the number:

screw. It is well to have this arrangement
near one of the washers, for, if it were half
way between them, 1t would tend to bend
the screw.

Another thing to be noted is the slips
shown at the shoulders. I find that an end
grain never runs very well along the bed,
and so I hit on the plan of having a slip at
cacl: side with its grain at right angles to
that of the poppet, which makes it run
smoothly.

LEvery part of the poppet should be most
carvefully finished as before, the woodwork
as smooth as glass and highly polished, and
the iron and brasswork burnished, the spokes
of the hand wheel being japanned.

I have gone somewhat too quickly, though,
in describing the poppet with metal work
all complete. The position of the screw
can best be found, as 1n the other headstock,
when the frame is made. I will, therefore,
suppose that the iron and woodwork are
separate until then.

The Hand-rest.—It is difficult, if not im-
possible, to make a satisfactory hand-rest
socket of wood only. I therefore got cast-
mgs for the socket and T’s., but an ordinary
4} 1n. socket, price about 1s. 6d., would do
very well. I got the sole filed true, and the
entire casting cleaned nicely. Then I bored
the hole # in. diameter for T’s, and fitted a
+1n. set screw, and japanned. I was afraid
that the iron sole would bruise the bed, and
so I fitted strips of wood 3 in. thick to the
sole, fastening them on with screws tapped
into the casting. This effectually prevented
any bruising taking place. The T’s were
turned in the shank and then filed up and
Japanned, the shanks and tops being left
bright. One was 8in. long and the other
41n., the shanks being 4in, long in each
case.

I'ies. 7 and 8 show the socket all except
the set screw, which is partly at the sit}e,
fitting into the ring seen near the top.

In another paper I hope to describe the
frame, fly wheel, treadle, and how the posi-
tion of mandrel and screw are to be deter-
mined, and to give a drawing of the com-
plete lathe.

o b o

WATCH REPAIRING.
HINTS FOR AMATEURS WITH FEW TOOLS.

Bl

SHouLD a lever watch go too fast or slow
when the regulator 1s at the extreme point,
unscrew the cock, and unpin the spring from
stud ; if too slow, gently turn the collet
(that part which holds hair spring to balance
staff) so that the point end of spring goes 1
of an inch, say, nearer to A from B (Fig. 1),
then replace so that end of spring will be
that distance also from the mark you made
on plate, as stated in the cleaning of watch,
in pages 517 and 583. Now repin it to stud
on top plate, and replace cock, and screw
down ; listen now if 1t is in beat—your ear
will be in practice now, and should be able
to detect when out of beat. When I go
into a friend’s house and hear at once the
clock out of beat, how it jars on my nerves !
I must set it right before I can rest. How
people can endure or not know passes my
comprehension. I need scarcely tell you if
the walch goes too fast ; do the reverse to
what I state above: turn towards B.

Should the spring be pinned in extreme
length, the best plan is to unpin spring at
collet—this is risky for amateurs, but try it ;
a new one will only cost a trifle—and with
a small cork pointed just press i1t on the
inner coil on a fine oilstone; a few rubs will
reduce it, and, of course, weaken 1t; now

'

repin 1t carefully and level; do not turn
collet ; now refix to stud on top plate to
mark made, and screw down cock ; it will
now go slower and require regulating.
Lever watch rubbing causes it to stop
and go on again, thereby destroying its
time-keeping qualities ; listen to it, and
you will hear a rubbing and chafing noise :
this often proceeds from the one side of
hair spring being set out of truth, not level
all round the balance, and, of course, touch-
ing occasionally the balance in its vibra-
tions, gives an unsteady motion and occa-
sionally stops the balance, which in a short
period, by motion of the wearer in walking,
starts 1t again with perhaps a loss of time,
several minutes. It is very annoying to the
wearer. The remedy is a very easy matter.
Draw out the pin and cast it away ; proceed,
and make a neat, carefully-pﬂinteci new one,

Tig. 5. Fig. 4.

Fig. 1.—Hair Spring and Balance Staff. Fig.2.—
Pin Vice. Fig. 3.—Repairing Broken Tooth of
Toothed Wheel. Fig. 4—Tool made of Com-
mon Soft Compasses for adjusting Escape
Wheel. Fig. 5.—Top Plate—A A, Banking Pins.
Fig. 6.—Drill Bow—A A, Holes for Gut ; B,
Gut; C, Handle. Fig. 7.—Drill—D, Reel; E,
Top ; F, Drill. Fig. 8.—Regulator—A, Circular
Part ; B, Pin.

nice taper, not stunted : thisis done by filing
well back ; see that hair spring now lies
level ; if 1t does not, when unpinned take
balance and spring out, and gently draw
down the side until level ; when at rest,
use the tweezers, not your fingers, or mois-
ture may rust the spring. Now replace
and fix with new pin, and it will be, no
doubt, quite level ; replace cock gently on
to top pivot, screw down while the balance
1s vibrating, as this ensures you that the
pivot 18 not being injured. Listen to the
movement at work, and the rubbing will
be gone.

Same applies to horizontal movements a3
well, except spring 1s on the top of balance;
in this case 1t often happens that spring
rubs against the cock.

Broken Ruby Pin.—This job an amateur
cannot do ; but take it out as described in
page 583, and hand it over to the watch
tool shop jeweller, who in nearly all cases
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does them for the trade; the charge will
be reasonable, being quickly done by those
accustomed to that special work.

Broken ’ivots.—Do as above, because you
could not make a clean job even if youn had
the tools, which are costly. Many who

‘have served their apprenticeship cannot
make a clean job, often a botch; so have
a pivot drilled in on a new pinion, but it will
require movement for the depth.

roken 1'eeth.—By accident (but how often
astonishes me ; nevertheless it does occur)
a tooth or two may be damaged or broken;
this work the amateur can manage. You
may not have a small vice, but the useful
tool, the pin vice (Fig. 2), will hold the
wheel as well. This appliance for making
new pins costs 1s. 3d. and 1s. 6d., according
to size. Place the damaged wheel with
teeth injured to front, just clear at the
mouth, and proceed with a fine-cut narrow
file; cut away the damaged teeth (do not
press too hard, or you may break the file),
and so cut it dovetail, as at A in Fig. 3.
Now take a piece of old broken wheel same
size of teeth, ete., if you have such ; if not,
any watchmaker will oblige you with one,
as we have abundance in the trade. Cut
it exact size, finish neatly, and fit in; then
clean both on the underside, being the side
which will not show ; now solder with bLlow-
pipe and pure solder; do this neatly, with-
out a heavy patch of white on the whecl.
File up, and make the best job you can of it
by burnishing, ete. Shonld you be unable to
Emcure a piece of old wheel, take a piece of
rass, hammer it well, file smooth, and then
fit and solder as above. Youwill only have
two teeth to cut, which, if care 1s used, will
be a neat job. Be sure to burnish new teeth
well, so that théy run as casy as any of the
others. Try the mended wheel with the
wheel that runs next to 1t; if no stop is
observable, then all is right.

DBroken Chain.—Take it up and examine
how neatly it i1s made ; use your eye-glass,
see that every other link is double, and then
single : the single one is sure to be the one
whose eye i1s broken ; so take next single
and double link joined, and file the rivet
head ; then place it upon hammered lead,
and with a fine blunted needle tap with
hammer until the rivet comes out; do same
with the other link. Now you can join the
two, single betwixt the double, and with a
plece of fine steel wire or a softened ncedle,
put through holes, cut off close, and rivet on
smooth pilece of steel; trim up neat, and
no one can tell where repaired, and the odd
link or two minus will be no detriment to
the movement. Should a hook be broken,
take chain and get a new one right size,
then rivet as above. They cost 1d.; cheaper
by the dozen, of course.

~Bent Teeth, Hands, and Prvots.—Some-
times a tooth or two get bent, so that in try-
1ng motion of movement every turn of a cer-
tain wheel there is a sort of brake power on.
Notice wheel in its revolution : at what part,
make a dot with ink ; now take out wheel
and see it at that place with eye-glass. You
will find a tooth or two bent ; such is often
the case with present make of watches.
Not so old verge watches ; the wheels in
last century were made of metal that had
been used for years in smelting fat, ete,
So careful were our forefathers that this
metal was also well hammered before using
it ; and then, as you find in old verges, the
wheels are firm and good, neither easily
bent or broken. The verge is the best
made watch ; yet, except its escapement,
some even have such a preference, they
bave them converted to levers; and they

are worth it if of nice shape, and not
damaged by careless usage. Wheels are
cast and cut by machinery with such
rapidity that 1t would astonish old watch-
maleers long since at rest.

To set the tecth perpendicular pass a thin
knife blade to the root of adjoining sound
tooth, and gently raise the faulty one, and
so on with the next, until all are perfect;
now replace, and try it ; if all runs sweetly,
the job is complete.

Bent pivot — not often so, except escape
wheel or balance. This is done by carelessly
trying to force the watch to go, using any-
thing handy, pin, nail, or pencil, thereby cast-
ing balance or escape wheel out of truth ; the
horizontal is generally the sort injured ; the
balance has a wolble ; when in motion take it
out, and with the tweezersvery carefully raise
it to the perpendicular position 1t ought to
have ; now try it thus, There 1s a tool for
the purpose, but an amateur need not go to
the expense; buy a pair of common com-
passes, such as schoolboys use, costing 1d. or
2d. per pair ; they are soft, so will bend any
shape ; make them the shape shown 1n Iig.
4, and at A and B dint or drill a hole
slightly at the inside, exactly opposite ; now
place in the eylinder pivots of balance, and
just close so as not to press too tight, hut
sufficient to keep 1t from dropping out ; now
at ¢, to ncarly touch the rin of balance,
hold a small neat piece of wire, and see,
when turning balance around, which part
of rim comes nearest ; mark that place and
take it out, and bend the pivot at that side
(under or top as the case may be) from the
marked part. Now try it, and if rim nearly
touches alike all round, the trouble 1s
removed ; replace it in the movement, and
it will run even now. DBefore injury,
always remember in bending a pivot to do
slightly once or twice instead of too much at
once, it will save a breakage and expense.

In the trade we use a small piece of brass
with a hole drilled to fit the pivot, and by
holding this in small pliers, and raising
pivot, no injury 1s done to the smooth
surface, but with care the tweezers will do.

Bent hands you can rectify with the
tweezers, and a good eye for straight lines;
if it 1s the seconds hand which may not be
level on the barrel part, raise or lower the
side as the case may be ; this often stops a
watch ; by touching the dial at one side also

causes 1t to go inaccurately. Sometimes, In

fact, nearly always, the pivot is bent upon
which the barrel of seconds hand goes;
straighten it as previously stated.

Should a pivot hole be worn egg-shape
or too large, rind it out a little larger, then
procure at the watch material and tool shop
ready-prepared bushes, pivot-drilled ; fit in,
cut off even, and gently tap with small
hammer until level and neat ; pass the point
of fine needle in the bush hole to free it
from any irregularity.

Lrolken Marn Spring.—Should the spring
be only broken at the outer coil, in or near
say to 4 of an inch of the hole, you can yse
such spring again ; hold the end in small
gas flame to temper equal, for say 1 to 13
. up it, then punch or drill a hole to fit
the pin 1nside spring barrel ; we use a special
spring punch in the trade, but an amateur’s
time 1s not of that value, and he need not
go to the expense; dress up round the
damaged end neatly and workmanlike, and
fit in as previously described ; should it
require a new sﬂring by being broke at the
inner coil, which is generally the case, take
it to the tool shop, and get one same strength,
width, ete.,, and when in the barrel, if it
more than half fills it, you will have to take
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it out ; break off the quantity you consider |
will fit ; don’t take off too much, or it will /&
not work the thirty hours ; so also if too large &
it has not room to expand ; surest way is to |
notice the old one before removing drill- &
hole, and fit as above stated. i

Some amateurs might desire to go to the
expense of a spring winder ; it has a nose- |
piece similar to the centre piece, holding =
inner coil of spring, called the barrel arbor; &
this rotates by turning a handle, and so
winds up spring small enough to cfrnp into
the barrel ; when it catches the outer hook &%
it is done quickly, and the spring i1s not in- &
jured as in the other plan. i

DBroken Square.—To set hands with, take ¥
off the dial and dial wheels ; pass it out from =
dial side; being, of course, a horizontal or
Swiss lever, the inside centre wheel will not =
be disturbed ; that you must already know,
if you have cleaned one ; then take old part
and movement to procure one same size ; it ¢
will cost you a meve trifle ; press it in, using
the small steel washer again; then fix on
dial wheels and dial ; the minute hand may
not quite fit ; file end a little or rind the
hand ; it cannot be far from fitting ; refix in
case, and the job 1s complete.

Should a lever watch have too large a
swing—in fact, if an American one—it will
overturn, being so powerful, and having
club-shaped scape teeth, so stop the move-
ment ; to remedy, draw the two banking -
pins a little nearer so that the pallets are
not in full play ; do not close them too much
or you go to the other extreme—just the
merest shade ; if the swing is greater when -
movement is in a horizontal position, the
ruby pin must touch.

In watch or clock repairing a drill is very
useful, and the bow, though old-fashioned, .
is the best ; the archimedean drill is not so &
good ; amateurs can easily fit up a cheap =
drilling apparatus. Procure a stout piece of
wire 15 or 18 in. long, shaped as in Fig. 6, +
and drill or punch holes at A and B ; fixina =
first violin string, and fit on handle atc, ¢
costing 1d. or 13d.; bow is complete. Now -3
take a small empty silk reel, plug a plece
of hard wood, E, as per sketch, through hole .
in D, and drive a strong sewing needle, <=
shaped at point as a drill ; you may do this - &
neat with your eye-glass ; you can fit up three =
or four various sizes for watches and clocks. &
IFor the holder and presser left hand, take a
square of wood (hard), 1+ by 3 i, 1 =
in. thick; dent a small hollow in the =
middle for E to work in when drilling ; now =
wrap bowstring once round D, and place "3
top square of wood on; gently press while "5
drilling ; it is a mistake to press too hard-— 5
you may break the best of drill-points thus ; *%
you will be fit up at a small cost. 5

Droken Click or Ratchet.—At winding-up* -
part take it out ; have a new one, do not &
tinker with the old one by repointing, etc. ; &8
a new one costs so little ; it is best plan to get &
same size, and you can easily fix 1t on. B

Lost dial wheel is a very awkward job, so &
is a damaged dial, but care will remedy =
both, even by an amateur. Take off diat/
and procure a wheel to fit, as all sizes are;
kept; with patience this can be got Over.
There are two points to study, this wheet
doing double duty. 4

For a new dial take old one, and_ from
thi: stock on hi.fud, if yﬂgi aclan fit it ; It WSS
only cost 1s.; if a new ai)eualfv made,

=

TR

3s. Notice if centre hole an
are correct, and outer cire nce feets
of course you cannot expect to be ngbs

so drill two holes in plate for thems &8
appearance to a watch, a new dial IS 8
cost and trouble ; many a gund yot o
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" dial ir etai shop s 7. 6d. to 105

G e in hitting, but charges are
| Jeayy, If  silver or gilt dial, being only
i - e on surface plate, it is an easier job, as
Ffﬁ: '--qfrl-;it;] Pragsed’un to old frame ; 1t 1s
Re ﬁ;ﬁ, wurt)l; while regilding or silvering,
ey never look so well as new, the figures
Sotehy. ;

m f ke -&wﬁzﬂmr in Part.—Holding last
\ coilof spring, unscrew the two small screws

. Sy 32 on (but previousl
L i (slip apnd bre&i

" take cock off, or you ma
iy Fig. 8, and file top head of
i fuisaoe) 8¢ 4, il‘gr it will be that which 1s

* broken pin at B, for1

" injured ; then draw it out and make a new
" one: rivet it in at top, having it fixed in
ma.fl in vice ; sometimes, but very rarely,
 the inﬁﬂ int is broken by someone not
. it to handle a watch ; if so, get a new one
at tool shop to fit cock, very reasonable in
orice.  This completes what I think an

B e M o

-_,-‘.\._

-'le:

'?-"'ll -

' _amateur is capable of doing.
 gUR GUIDE TO GOOD THINGS.

» *i Polentees, manufacturers, and dealers generally are re-
muested to send prospectuses, bills, ete., of their speciali-
: A in tools, machinery, and workshop appliances to the
" Rditor of WoORE for notice in *‘ Our Guide to Good
; Things.” It is desirable that specimens should be sent
Jor ezamination and testing in all cases when this can be
done without inconvenience, Specimens thus received
will be returned at the earliest opportunily., It must be
understood that everything which is noticed, is noticed
on ils merits only, and that, as it is in the power of any
one who hps a useful article for sale to obtain mention of
4t in this depariment of WORK without charge, the
oy notices given pariake in no wuy of the nature of adver-
. tisements.
Ef: - 111,—New Patent ExtExpine Crotues Pror.
2

é‘ ‘f‘m is another speciality of DMessrs. W. B.

 Fordham & Sons, Limited, an illustration of
§ which is given in Fig. 1. It consists
£ of two pieces of wood about 6 ft. long,
2 in, wide, and 1 in, thick, one end

of one piece being cut into a point
80 as to enter and hold in the ground
when in use, and one end of the other
in a notch to receive the clothes line.
The two pieces slide one on the other
in zinc bends, and may be extended
from 6 ft. to any length, by 6 in. up
to 11 ft. When drawn out to the de-
sired length the pieces are fixed by
means ofa peg, which passes through
holes bored in each slip, 6 in. apart.
The material of which the prop is
made is white deal. It occupies but
little room, and may be put away in
any spare corner. YYhen not in use it
may be taken apart and the two slips
laid on the back of two chairs, thus
making up a hardy drying horse, The
props are sold ut 9s8. per dozen,

112,.—EcoXoMY AND ADVANTAGES OF
Gas.

Any one who is interested in the
subject of heating and cooking by
gas, will do well to send to Messys.
Thomas Fletcher and Co., Thyrma
Street, Warrington, for a small pam-
phlet written by Mr. Fletcher himself,
\er ed, *‘ Economy and other Advantages of
!.Fnelfnr General Domestic Use.” It proves
o YTy cles ly the value of gasas a heating medium,

A1 supplies lllustrations of all kinds of appli-

g used in warming, cooking, laundry work

Fig. 1.—New Extending Clothes Prop.
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04 all kinds, and appuratus for coffee roasting at
= sed in mechanical arts and trades.” Much
S formation may be gathered from its
S time to time inquired for heating
_'_“.;t-‘_'":" m‘ﬂh‘? furn their thoughts more

‘heating water for baths, and many appli-
etal of our readers engaged in soldering,
i Tue Epiron.
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A CORNER FOR Tiosg wito WANT To TaLk IT.
—— T - ——

*.t NorticeE T0 CORRESIONDENTS.—In answering any of
the ' Questions submitied to Correspondents,” or in ve-
Jerring to anything that has appeared in ** Shop,"” writers
are requested lo refer to the number and page of number
of Work in which the subject under consideration
appeared, and to give the heading of the paragraph to
which refevence i3 made, and the tnilinls wwd place of
residence, or the nom-de-plume, of the writer by whom
the question has been asked or to whom a veply has
been wlready given. Answers caiinot be given ta ques-
tions which do not bear on subjects that fuirly come
within the scope of the Magazine,

I.—LETTERS FROM CORRESPONDENTS.

Lathe Making.—DBerxarpo writes:—*1 and a
friend of mine have constructeda lathe witharrange-
ments very similar to that one previously illustrated
and described in Work. Instead of using a grind-
stone we use an iron fly-wheel and crank shaft with
treadle. The mandrel is of steel with a thread eut
on it for 2 in. at right end and 1 in, at the left cnd.
On the mandrel a pulley with two grooves is fixed
hf' driving in wooden keys, flats having first been
filed on the mandrel. A nut is placed on the left
end of the mandrel. This is the ouly thing to keep
the mandrel in its place. Can you suggest a means
of preventing the mandrel moving endways to the
right without causing much friction? We put an
iron washer between the pulleys and the fixed head-
stock, but this causes a good deal of friction. The
li:m_::_tfi of brass tube encasing the mandrel and form-
ing its bearing is five inches. Is this too long, for
the bearing gets very warm when the lathe has
been going for five minutes at 6350 revolutions a
minute? We drilled two holes from the top of the
headstock down to the brass tube, and then drilled
a small hole through the brass tube for oiling.
Waould it be advisable to file a channel in the upper
part of the inside of the brass tube so that the oil
could flow all along the top of the bearing? Is G50
revolutions per minute a sufliciently high speed?
Can you give me any guide for speed for ditfierent
kinds of wood and metal? Is it advisable to harden
the nose of the mandrel (I mean the right-hand end)
so that it muay cut a thread for itself in a wooden
chuck, and if so how must it be hardened, and how
must the end of the thread be finished so as best to
cut 1ts way into the wood for the chuck? I find the
bed screw for the right centre is very awkward to

Fixed Headstock, etc., of Lathe—A A, 0il holes
drilled to Mandrel ; 3, Mandrel; C, Nut; DD,
Wood Pulleys fixed on Mandrel ; E, Fly Wheel ;
F, Crank,

et to correspond to the centre of the mandrel, and
that if it is correct when just the point is out, when
screwed out an inch or so it is wrong again. I
suppose I am in fault for not having drilled the hole
for the bed screw straight, but I tried several times,
having plugged the previous holes with a pin of
wood. Could you suggest a simple and cheap
easily-constructed centre, where the point itself
might slide in a bearing, and be only pushed, not
directed, by the screw? These are all the questions
I am going to ask you. I expect you will exclaim
‘I should just think they were enough., I hope I
shall not have trespassed too much on your valuable
time and space, but having had no previous ex-
perience at this sort of work, save a little turning
on lathes driven from shafting, I am rather at a loss
in the above matters.”—|[To the above questions put
by BERNARDO the following reply 1s given by
F. A, M.:—" You and your triend have exercisced

considerable originality, and, though I must tind
fault with your arrangement, do not on that account
be discouraged, since you may learn more fromn a
mistake sometimes than from & success. You have
taken your ideas chietly from the lathe deseribed on
yare 261, which is called a *dead-centre’ lathe,
Lumlu*sﬂ both ventres are still, or * dead,” whilst the
work revolves upon and between those centres,
Now the dead-centre lathe is by far the easiest of
construction, and it is very good for one Kind of
work, viz., that kind which is turned between
centres, such as tool handles, spindles, as of watches
little shafts, ete., but you have evidently wrcmvmi
that it is unsuitable for what is called °‘chuck
work '—that is, hollow and other work turned with-
ont the support of the backecentre ; en U'air, as the
IFrench turners call it, because it turns in the air
with no support but the chuck which holds it.
Therefore, instead of bringing the mandrel to a
point, fixing it tirmly in the head, and allowing thae
pulley to turn upon it, as advised by SELF-HELPER,
von have screwed the end of the wmandrel, tixed the
pulley upon it, bushed the headstock with brass,
and arranged a kind of running centre, or ordinary
lathe, of bad form. Having gone so far, you should
have gone further still by separating the two blocks
of which your headstock is made, and fitting the
pulley between themn, to avoid the unnecessary
overhang of your nose-screw. No wonder your
mandrel moves endways. You want a turned
collar between the pulley (as you have it) and the
brass bush, then at the other end a second nut to
lock with the other, and between these and the
back end of the bush a washer fitted on a feather so
as to turn with the mandrel. I would cut away all
the middle part of your 5 in., length of bush, and
have only 1 in. at each end. I tear, however, it
will be diflicult for you to make a good job this way.
It would have been ecasier to muke a back-centre
headstoek.  You are *falling between vwo stools,”
as the saying is. 650 revolutions per minute is fast
enough for larce work in wood, but rather slow for
chessmen, handles, ete. The speed must be
reckoned according to the diauneter of the work,
Have mandrel pulley ! or %; the diameter of largest
speed on fiy-wheel for woorldl turning., Speeds for
turning a 1in. bar in brass, 130 revolutions ; cast-iron,
110 ; wrousht iron, 130 steel, 70 You ask whetlher
it would be a rood plan to harden the mandrel nose
and form it like a tap so that it might cut ils way
into wood chucks, Rather startling! Still, if the
nose were gquite small, say, half an inch diameter,
it might be possible, especially if you make it 2 in.
long, The usual length would be & in. However,
you might try it 1in. long with that object, and file
3 deep grooves in the end with a round file, the
grooves to extend § in. so as to leave ¢ in, of full
threads ; then barden only the end, as far as the
grooves extend. When fitting a chucek, stop when 1t
is screwed up as far as the grooves on the nose, and
use a narrow chisel to true up that part of the
chuck which comes up against the shoulder of the
nosc-serew.  You scenit to bave no shoulder to
screw the chucks up to. This shoulder is essential ;
it is called the face of the mandrel, and the part DE
the chuck which comes up to it the face of the
chuck. Asto the alignment of the headstocks read
my paper on * How to Test a Lathe’ on page 50."—
F. A AL)

Purchasing Timber. — A. IN. (Scorrier Saw
NMills) writes :—** [ was pleased with some remarks
in No. 33, page 522, of WoRK, by A. J. H. on the
purchasing of timber., I hope A. J. II. will excuse
me for correcting an error made in reference to
Jin, deals. A, J. H. said if you want 12 ft. 1 in, by
91in., ask for 12 ft. 3in. by 9 in. with 2 equal cuts.
Deals are generally eut in deal frame, the saws
wasting from 1 in. to L in. full. This means in 2
cults } in. full waste of timber, therefore each plank
or board would be but : in. full, and 5 cuts in a
3 in. deal. Instead of there being six § in, plank there
wotuld be six ? in. full. Often tradesmen come into
the yard, and want four ? in. boards from a 3in. deal.
It's absurd. If it was possible to cut the deal with
saws not stouter than a cobweb, there would be
some waste., Such men, I think, leave their think-
ing caps at home—that is, if they bave any to
cave,”

Folding Stove and Oven.—DrALER (Leeds)
writes :(—"" As a common-sense reader, I wish to
make a few remarks in refeience to Mr. James
Scolt’s folding combined cooking stove and oven.,
I certainly agree with the construction and dimen-
sions of it, but my experience leads me to think it
would be better made of light sheet iron and done
over with Brunswick black or some other prepara-
tion, instead of made of tin, as the heat would dis-
ficure its appearance, especially if it is to be carried
about as Mr. Scolt says. And, as for the brackets,
I should think they would be much better riveted
on instead of soldered on, because where there is
heat enongh to cook anything there is heat enough
to melt the solder off, and they would be an ever-
lasting trouble.”

Brazing Eand Saw.—A. X. E. (Nottingham)
writes in reply to G. (Salop), page 396, No. 25:— I
may say I braze about four or five a week on an
average with a machine by Duncan & Mills, of
Oldham, whodeal inavariety of setting and sharpen-
ing machines for band saws, ete. 1 have used it
for about twoe months now, and never had one bad
Joint. DMr. Duncan himself taught me how to use
it; he travels with the machines and teaches all
purchasers. The price of a brazing machine I may
say is under 30s., and I can bruze one joint in half
aun hour, more or less.”
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Combined Mitre Block and Corner Cramp.—
—KILDONAN writes ;=" The following makes no
pretence of being anything else than a ‘means
to an end.) and experienced craftsmen are re-
spectfully requested to shut their eyes if they
are inclined to be critical. Having some pic-
tures to frame, and having neither a vice nor
corner evamp to aid me, I hit upon the ex-
pedicnt now humbly oifered. By its help I have

Combinad Mitre Block and Cramp.

been enabled to mitre my corners perfect!y, and the
mos=t expenzive and complicated tool can do no
more, A BCDEFIisapilece of well-seasoned beech
or other hard wood, abour 1 in. thick., This forms
the base of the block. « #H J is a trianzular picee
of =imilar hard wood screwed rirmly to the ba=- by
stont screws, The ancle, G H J, 15 2 perfect richt
anzle. H KI5 a saw Kerfl perpendicular to 6 J, and
bisecting the ancle, G 11 J, It is evident that o picee
of mouldine laid alonge 1t G, while the saw runs in
the kerf. H K, will make a perfecet joint with another
piece laid alonz oo, an-{ siwn o in the saime way.
Lretting hold of two half-inch bolts, aand M. withnut=
an inch square, while the length of the serew thiread
Just allowed an inch of play, I sunk the nuts,
v and N, into the two short pieces of hard wood,
L and 1", through which holes are borerd to allow thie
bolts throuszh., L and & are then tirmly attached to
the bas=e ar a convenient distance from and per-
fectly parallel to the sides of the block, H ¢ and
H J. The diacram is not drawn to scale. Every
min can suit the dimensions to his means and re-
aquirement=, My own block is not even planed, the
essential points being accuracy in the ancles and
edges, If, as in my case, the screws are short, and
narrow mouldinzgs to be joined. bloeks of wood can
be placed between them and the serews, Having
applicd the glue, bring the corner: carefully to-
gether, serew un ticht, drive in a nail at cach side,
and vour corner is complete.”

Fret Saw.—.\. \A. (Coventriy writes:—* It ap-
[JE:‘EI'E to me that ARTIST 1IN Woobp and W, R. =,
wve taken sreat pains to give us methodsof fitting
up saws for fret catting that will not work., Feor
instance, what gives the up stroke in ARTIST IN
Woob's saw, and how does VW, R, = zet over the
throw of his erunk? I enclose a sketch of one that

Fret Saw—A, Table: B, Saw Frame:; C, Guide
Rods; D, Piston Rod; E, Crank; F, Beam.

will work, and work well too. It is entirely home-
made, the guide rods being old brass bedstead
!'.‘t””""' the piston the rod of a beer engine pump.
Fhe saw [ made out of a watch spring. The frame
of the saw is § in. ash, and the piece at the bottom
of guide rods 1o steady the piston is ash also, firmly
mortised into the uprigzht and wedged. When the
8w 18 nol in use [ unscrew the top of b, and push
the saw up to the beam out of the way. It has a
stroke of ten inches,”

Electric Time Alarum.—J. W. O.(Padding‘on)
writes :—* Having seen in WoRK No. 32, page 497,
Mr. Bonney's description of how to make an electric
time alarum, I have taken the liberty to write to you
and try to explain how I have made one for myself,
which I have had in use for this last six months,
and it has never failed. The elock is one in which

| wire

the works are vizible in a wood case. First of all,
I cut a small circular disc of brass ome inch in
diameter, except at one part. 1 have left a small
piece protruding barely } inch long, so as to make a
connection with a small brass spring. On this disc
I have marked the hours the same as you often sce

on an alaram clock, with six o'clock exactly over the |

little catch. I have drilled a hole through the
centre of this dise, and fastened it on to the back of
the hour hand firmly, but so that [ can easily turn it
round to any time I wish. To set it I turn the disc
round till the hour I want isopposite the hour hand.
The spring is made of a narrow thin strip of brass.
This I have fixed to the inside of the case and bent
it out, taking care it does not touch the metal work
of the clock, but so that the end (which is slightly
bent downward to allow of the catch risine on it
casily) is exactly under six o'clock, and will press

Electric Time Alarum. Fig. i—D, is the Disc full
size: §, the Spring; C, the Catch. Fig. 2.—
Disc fitted on Clock.

cently against the catch when it comes round, so as
to connect the current. but sothat the catch can pass
easily over it without stopping the hands. It is
about 35 to 40 minutes passing over (quite long
enouch to wake anybody). I have brought the
which is connected to the works and the
other from the spring inside the case to two small
metal plates let into the bottom of the case at the
back. and these stand on two similar ones with a
<lizlit spring in them. to which the line wires are
attached. These last two are fixed on the mante!l-
piece, so that the clock can be shifted at any time

b without havinz to disconnect any wires or dis-

ficurine the case with terminals, ete. It 1s joined
un to the bell. which I made myself, with a switch ;
<0 all I have to do is to switch it on or off. I have
drawn a rouzh sketch of the disc and the cloek face
to =how how it is tixed. I mostly employ my spare
time of an evening in this way. I have taken in
\Work from the beginning, and have found it very
useful, and I wish it every success. I hope I have
not encroached too much on your valuable time
and space.”

Jewel Case Tools.—C. T. (Edinburgh).—The
hest place for you to go for the tools you require is
Buck's, Tottenham Court Road, London.—G. R.

Violin Making.— V1oL (Cork) writes :(—** I com-
plain that you are keeping the fiddle-makers a long
time in suspense. We e ted the violin article
sooner.” — [ The articles cannot appear until the
second volume of WORK.—ED.]

Dulcimer Instruection.—J. McF. (Edinburgh)
writes :—** I am glad to see a little more about how
to make a dulcimer. I may say I have one, bnt 1
cannot make a start to play it. May I ask R. F. if
there is an instructor for the dulcimer? If not, could
R. F. or ArLruaA tell me where I could get a fe:-_v
tunes marked out, which I would gladly pay for ¢

Levelling Oilstones.—W. H. D. (Birmingham)
writes: — “g‘_(nur issue of October 9th gives a
description of a board prepared with emery for
levelling oilstones. The method is no doubt an
effective one, but I think it would not find much
favour with amateurs owi to the trouble of
makine the board. The plan I have had in use for
a number of years is as follows:—Get a sheet ot
coarse emery cloth, say 24 in. size, which may be
bought at an ironmanger’s for one penny ; tack it to
a flat board by the four corners, or it may be glued
to the board. You have then a board ready for use
quite as good as the board mentioned above. A
few minutes rubbing will soon show its effect on

an uneven oilstone.”
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Dresser, Perambulator. and Wi 1
(Bishopsgute) writes:—" 1 notice in l:‘{fHEH' G, |
voll take un interest in those who Perseyere

thought I would send you some rough ﬁkl'ttﬁ;é-

what I have made as an amateur, By

ade as . tr:
bootmaker. Fig. 1 is a dresser ihi.-?.dtim.
tea-service of 43 pieces. I made this of deal, h

the aid of a keyhole
shoemaket’s knite,
I then stained it

=aw, an iron chise] and g
I he spindles are of mah -

and polished it, ] have tﬁ!.l.
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Fig. 1.—Dresser.

=
[

nifered 25, for it. Fig. 2 is a clockwork perambu-
lIator. The wheels, which are iron, and 5 in. in
diameter, I bought, made the carriace, enamelled
it black, and lined it red. The handles are made

Fiz. 2.—Clockwork Perambuialor.

for a doll to run behind it. Fig 3 is one of a pairof |
mirrors covered in red piush. with a gile frame 12
in. by 14in. I am also pleased to infurmdyuu that I |
have made a deal table with flaps. tursed legs, and
casters, which is 3 in. long and 51 in. wide,
and as solid as a rock. I have alsoa linnels cage ;
which I made of mahogany. If Iwant a waisteoat, |
I purchase the cloth and make it myseli: ora sk §
of clothes for wy little boys, I make it myself. Now |
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I am waiting to see the desigm niltgi R
which you gave a prize fﬂ:& S0 an il X
mrself. Ihavenever workedatany O £/Ces
they are all my first attempts, m&i e |
out successful, and if you can ~
journal for this letter. I thiok 1
vonr readers to try to do
shilling or twoin my

is slack.”
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WS ANSWERED BY EDITOR AND STAFF.

BT T &h vise you, ore you com
L e T ﬂ&"ﬂnﬁdm {‘r'e,mwnitunulsnme pers
A the subject make their appenrance, which I trust
_.--:"'::';' _ To help you meanwhile Igive you a
et sketch of the method used. First, of course,
| ou must prepare your metal, This is done by filing
A face off the brass, then using pumice stone
‘%n remove the file marks, and finishing with emery
. Zinth., You then have your plate y for work.
 Phe tools you must use are chisels specially made
. for the purpose, which 'canjbe had at Buck's, in
Tattenham Court Road, or any other tool ware-
. g‘“ “Youn must sharpen the end of your chisel
ot as you wonld your knife, and then rub the
S sauntil it is the shape of a diamond. We should
N advie to get an engraver to show you his
.,.?:"1‘37? wuufdﬂ then understand the setting.of
" them better than by any description we could give.
. Next draw your name on the brass with a steel
" noint. We should advise you ,to commence with
" block letters, these heingi easier to engrave. - You
" munst then outline your letters with your graver,
" heing careful not to use {nur hammer too hard, or
"~ vou will cut too deep. When you have engraved
" thewoutline, next cuf out with a broad chisel sold

e
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" forthe ose, and touch up the letters with a
gﬂﬁ’r To wax in, heat the brass from
~underneath, and put the wax on till you have
s the lotters, being careful it does not boil.
g must then pumice off the wax, and polish your
* brass by using tine emcry, rotten stone, and oil. I
" eannot tell you more in the space at my disposal,
S answer any questions you like to ask on
the subject.
Gilding on Satin. —T. P. (Redditch).—I must
" own that.unless it were possible to see the kind of
- articles your inquiry refers to, it is_hardly safe to
~ offer you very definite instructions both for hand
. and press. I have, however, gilded monograms
- and so forth upon morocco leather, fancy cases,
~_ste, so that the subjoined may be of assistance to
- you, Draw the design upon a thin piece of white
~ paper, then carefully prick through the lines with a
and pounce the design through with chalk,
m:fun dark surface, or with finely-powdered char-
‘ if upon light, the powder being contained in
& little muslin haﬁr. the texture of which, when
- tapped over the design, will allow the contents
escaping through the pinholes, marking the pat-
- lern upon the article. Care must be taken that
. the pounce—that is, the pricked drawing—does not
-shift in the least. If you wish to paint or gild
upon silk or satin the same directions will suit ;
but, of course, the fabric would have to be evenly
extended upon a flat surface, or by some kind of
stretching frame. Having successfully transmitted
the design to the article we must make the surface
non - absorbent before gilding upon it. Procure
gither japanners’ gold size or quick-drying var-
| at made specially for baths—and rub up
inely with a palette knife, a little !dry middle
~tirome, and mix it thoroughly with the vehicle
- used. Now, with a fine sable pencil carefully paint
_ In the design, if necessary using a few drops of
tine with it to enable you to work it the
. It i3 not advisable to use much chrome,
only sufficient to well stain the varnish or size so
We can see nicely where we are going with the
| When thoroughly dry we can pencil on the
. Bold size which is to hoid the gold leaf. You can
either use japanners' gold size or gilders' oil gold
rst 18 cheapest and quickest ; the latter
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_fiBsmore burnish, and is more durable. In either
~ €488 add a very little of lemon chrome, so that
‘Wasce that nothing is missed, and paint it on in the
 same manner as before, but onlya bare coat. If
~ 8 18 used it:will be ready for gilding in
_&out half an hour; if oil size, the work is sized one
! akud gilded the next. In dpenniljing on the gold
8 Keep just within the edge, if possible, of the
L %Uﬂﬂ English beat gold leaf, about
tlii per book. If you are not able to use the
ot cushion, let the leaf of gold drop gently on
ol :rlgzﬂ, slightly press it down with cotton wool
| A r standing for a little time give a’ final
ﬁﬂn rub to humi:lgl it, and clean off the super-
* # quantity of small fa
‘f Aarticles to gild—leather or Entin—l should draw ?ﬁg
g aﬂg thick note &Ju er, cut out a stencil of it
- "ﬂﬁhm éry fine and sharp penknife upon glass,
Pt E stencil the paitern on, if necessary
A ] Aﬁn? fine strokes with a sable pencil after-
R s this mi'ﬂu will see requires a little art
Frnd careiul and practised manipulation, I
e '-‘l may find this useful to ruu.——il? P.
rauage Em. Dimensions,—AN AMATEUR.—
4 1 i age cart”™ is applied to vehicles of
_ atierns, but I assume that the one you
BB vou Something like the annexed sketch ; also
" Hesar o require a medium, or * cob” size, as your
s 7"“"“'5 : & cart for four persons,” might apply
e .?'f*--,_-; Or a small pony, or to cne for a large
vt No. 13 directions for building a Battlesden
e W 205, will serve for a vehicle of
e mﬂdeal a;: liaté;ltgn ?mugmtlnn& The supple-
-h:-l_. . rs an -
endicularly to the sides insteadnfheingr:? ftehag

. itched,”
in the Battlesden. he front fuut—huarlgl ;:s ﬁlsu

eerent, being much deeper and at

o o JRIRg, ! tached by t

- 90B Stays ru the ﬁll depth of fnntub%&:'?
about 18 in. The length of
be about 3 ft., and at bot-
¢ test depth being 16 in. The
2 u?qub 25 in, wide inside

i
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o
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measurement, The sides to be pitched at an angle
of about 97 degrees with bottom, which, with the
same arrangement for supplementing the seatage,
as in Buattlesden, will give ample width at top.
The supplementary sides to be about 9in, deep

-
-

Sketch of Side Elevation of Village Cart on { in.
scale.

by 3 ft. 4 in. long. Two straight sprincs 4 ft. long,
14 in. wide, with 5 plates, will, think, be sul-
ficiently strong for this trap. The shafts shouid
be 6ft. in front of the transom, and sulliciently
long to run back almost the full length of the body,
as in Battlesden.—OPIFEX,

Mitre Cutting. — AMATEUR. — Mouldings are
usually of a long length, and not moved in machine
with such.ease. Itis well
to cut them at required D B
lengths first, and then \ 7
trim with the machine,
being careful to sight
them up exact — that is,
place sight edge (or that
which is nearest picture
when framed) to cdge,
and sce that they are both
of an exact length, long
and short sides. The
machine has regulating
serews to get the exact
pitch of 45°, or it is as
well to join the short
sides to the long at A and /
B, a}nd Iﬁttélurn set. Then, g c
in the third joint at ¢, you -
can see if it requires a IMitre Closing.
little off. When the third
Joint is made, the fourth, at D, should meet within
1 in. It will then close in making the last joint,
as shown in accompanying diagram.—G. 1.

Removing 0ld Paint.—Tnrece Lics.—Glad to
learn you find WoORK so useful, and hope this may
further assist you. By the way, if you tind it ditlicult
to get your weelkly issue, why not subscribe direct—
three monthsforls, 8d.,including postage. Thearticle
you mention is one of the ordinary house-painter's
charcoal-burners. Ilespecting the lime and soda
method, this process, especially for wood that was
required to be stained afterwards and not painted,
would have been undoubtedly the best. As to the
mess, house-painting isn't usually the cleanest of
work for one’s hands; but with ordinary ecare to
prevent the hands getting burned there is nothing
very unpleasant about the task of removing paint.
1f the woodwork has mouldings on it, the lime is by
far the best, since with the burner the most promi-
nent parts would get burned before the heat conld
perish the whole of the paint on more recessed por-
tions, If you have any more to treat, mind you
get fresh dry lime, use plenty of soda, and put the
mixture on with a palette, or broad knite, in the
form of a paste ; after standing a few hours itshould
then easily scrape off clean to the wood. Well
wash the woodwork with cold water, and when
dry, coat it with vinegar, using a brush as in paint-
ing. The vinegar is to kill the chemical action of any
of the resolvent that may be still left in the grain of
the wood, and which would otherwise perish the
new paint, etc., put upon it. The usual ditlerence
in the appearance of the burnt-off work is that
some of the priming remains in the grain of the
wood, and therefore the surface would not be
so absorbent as the lime treated portion, and yvou
would find yourself unable to get a uniform
colour. I rather advise painting and graining
(plain-combing) in your case, but if you must have
stain, try the following:—Rub it all down with
glasspaper, and covat the lime-burnt portion with
vinegar:; when dry give it all a good coat of warm
glue, or patent size ; this will make all the surface
non-absorbent. Purchase some ordinary oak var-
nish (remembering the price should govern
3}1&_111:}'}; or, better still, that known as * hard-

ying,” or “church oak,” also some turpentine
and a few pennyworth of burnt umber in oil. Take
equal parts of varnish and turps, mix and stain
with umber to desired eolour: if you want o more

ellow colour use raw sicnna for staining; strain

efore using, and spread carcfully and evenly,
brushing it the way of the grain. When dry, finish
with one or two coats of varnish, or you may give
1t two coats of stnin. Water stain is out of the
question under the eircumstances of the two
surfaces; but were it cleaned right off to the
wood by lime, etc., then after vinegaring, you can
stain with water stain, and after this two coats
of size and one of varnish, Any paint brush, as

large as suits the size of yonr surfaces, will do, pro-
viding that it is quite free from dust or paint, and
that the hairs don't come out in using. he darker
thlug‘ s{fun the better the job in your case, I feel sure.
Angular Advance of Eccentrie.—W. R, W,
(Blaenavon).—You can work the position out geo-
m-::liriuully, or determine it by the following for-
mula :—
Let a®= angular lead of eceentrie.
d == distance in inches passed over by valve
when piston is at top of stroke,
= travel of valve in inches.

Then
Cosine a® = 1—2d
1
0
To use this find the value of lﬁi[ and look out the

L
result in a table of cosines; the angle opposite it
will be that required.—F. C,

Water - Wheels, — SCRUTINEER (Folton). — You
may find the horse power (L.p.) of water-wheels
from the following rules :(—

Undershot 1 heel.

Let 17 = veloeity of water in feet per second
betore acting on wheel.
V' = velovity of water in fecet per second
alter acting®on wheel.
¢} = quantity of water in pounds per minute
i passing wheel.
(Note.—One cubie foot of water weighs (2°3 1bs.)
(
H.P.r-m-: I"”—vﬂ} for radial floats and

Q  fanm el
—— - J2—9p% . for curved floats
HLP= S t y HOT eREA
Overshot Water 117heels.
Let o = height in fect of water in pen-trough
above that in tail race.

Q.h
HP. =+ 000
Dreast or piteh-back wheels.
~ Q.h
]I-l-:q— 41.{]“!}
Turbines. B
_Qh
II'P-"" ﬁu'mu_
F.C.
Eronzing Ferrules. — ANGLER. — To bronze

ferrules, recls, ete., forlishinge rods, the brass should
be turned smooth and brivht., The hest results
cannot be obtained without a lathe finish. The
parts must be perfectly free from taint or grease,
<0 should not be Lhandled. Use fine emery eloth
and a good speed, and hold the work when finished
with a perfectly clean piece of old linen, ete. To
make the bronzing mixture, take some new iron
filings—-about as much as will tit on a shilling—1
0z.: of hydrochloric acid {sllirits of salts) and 4
drachm of arsenic. Pour the acid upon the iron
filings in an earthenware vessel or glass, and let it
stand for half an hour. Dissolve the arsenic in a
tablespoonful of strong vinegar, and mix with the
acid and iron. Strain the mixture through a piece
of linen, and botile for use. As a little of this
lignid goes a long way, the above guantity will
be suflicient for a good many articles. Now heat
the brass moderately by holding it over the flame
of a spirit lamp, or better, let the flame play upon
the metal while running in the lathe, and while
hot apply the bronzing mixture. The best way to
do this is to make a small pad of clean rag, and tie
it on the end of a piece of wood, wet the pad in the
mixture, and hold it to the work as it revolves.
The colour will immediately appear, and the pad
should be applied until the desired shade is ob-
tained. When sufficiently dark, hold a piece of dry
rage to the work until it assumes a good polish, when
it may be removed from the lathe and is ready for
lacquering. Procure some pale gold lacquer and a
flat camcl-hair brush, heat the work slightly, dip
the brush in the lacquer, and remove excess by
drawing the brush across the edge of the cup, ete.
Give an even coat, avoiding passing the hrusﬁ over
the same place twice. When dry, again heat, give
another cont of lacquer, and hold near a hot fire, or
place in & moderately hot oven for a few minutes,
and then lay aside till cold. During the process of
lacquering the fingers must not touch the surface
to be lacquered, but when finished and cold the
work may be handled freely. =hould a lathe not
be available, clean and polish the work with fine
emery cloth, dip in a strong solution of pearl ash or
washing soda, rinse well in clean hot water, and
when dry dip the work in a mixture of strong nitrie
acid, 2 parts, sulphuric acid, 1 part, to which add
a pinch of common salt. Dip for two seconds, and
then rinse well in a pailful of clean cold water. 1f
at all cloudy, dip again as quickly as possible, and
again rinse. Dry the work in hot boxwood or
beech sawdust, and then apply the bronzing mix-
ture with a brush, from which point the operations
are the same as in the first process.—OPIFEX,

School for Practical Electricity.— DESIRE
(Peckham), — The City and Guilds of London
Institute has n‘mnud an evening department at the
Technical College, Finsbury, for instruction in
mechanical and electrical engineering, technical
chemistry, applied art, etec. The session com-
menced on September 30th, and the fees range from
tis. to 30s, for the session, inclusive of charges for
use of laboratories and workshops. For further
particulars apply at the College, Leonard Street,
City Road, E.C..—u, E. B.
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French Polishing.—J. P. (Ifackncy). — There
are one or two books on French polishing, but they
are better adapted to professional than to amaleur
polishers, and I think you will derive at least as
much information from reading the hints given in
these colnmns as from any book I know of. You
gee in *“*Shop ” the little diflicnlties which besetl an
amatenr are brought forward week by week, and
many of them are such as could hardly be antici-
pated by any one writing a treatise, although they
can be explained and errors pointed ont, Thus the
mistake von have made seems to be that you have
used the same rubber for both bodying and the
final spiriting ofl. Try a fresh one for the latter,
with a very little spirit, without polish or oil. Use
a few, say, four or five, layers of the covering rag
between the wood and the moistened wadding., As
the ouler one dries, remove it, and so on with each
in turn till you get a smooth and permanently
brilliant surface. Of course you can hardly expect
so get this without praetice, but by atiention you
will no doubt sce a marked improvement by de-

rees. Never be afraid to tell us of your difliculties
in any description of work, and deseribe your pro-
cedure fully. You may be assured that 10 one
member of the staff cannot assist you another
will.—D. A.

Nominal Horse-Power, — SCRUTINEER (Fol-
ton).—In these days nominal horse-power is a very
uncertain and unsatisfactory {:-:{pn:ss.iun, as there
i3 no fixed:rnle about it; in the knglish Admiralty
it is dropped altogether. Formerly when engines
ran at low pressures and fixed speeds, the term
was commercially convenient. In the Mercantile
Marine the rule is very uncertain, most makers
having their own, and all of them being arbitrary.
Before the introduetion of compound engines and
hirzh boiler pressure, it was a common rule to allow
30 circular inches of piston area per N.ILP. (—

N I_I_P_={Dinnmtm' of piston in inches)®

o J0
After that period, for compound engines where
1) = dimneter in inches of low-pressure piston and
d = diameter in the same of high pressure piston—

N.H.p.=Ditd
o
Neither of these rules takes any account of length
of stroke or boiler pressure. To allow for the
lntter some makers reduoecd the divisor from
33 to 3D, as the steam pressure was increased from
G to 80 lbs. per square inch., For high-pressure
engines the following rule has been used: Jet D=
}lizunater of cylinder in inches, and S = stroke in
eet:—

crrp _ Dix 3G

I\-]I.P.— ﬂ-{l .

For your first example, compound engine, cylinders
24 in. and 38 in, diameter

Nq.II.I}._ DE ~ ﬂ’_liﬁxﬁrnzﬁl.ﬂ_RL]I.P-

B -
2nd, Condensing engine, cylinder 15 in."diameter—

-

N.H.P. = =22_75 N.HLP,
3rd, High pressure engine, cylinder 18 in. diameter,
Btroke 4 ft.

N.H.P.=D2 %28 39 % 156 o530 NILP,
) F. C.

Materials for Oalz Graining.—.JI. II. G. (Eridg-
water). — The processes and materials used in all
kinds of imitations of wood will duly be deseribed
later on. As you understand *‘plain painting
thoroughly "—which I am pleased to know—it will
only be necessary for me to give you a general idea
of the ingredients used in mixing graining colour,
g0 that you can adapt them to your partienlar re-

nirements. Whether light or dark oak is desired,
the colour of the ground, that is, the last coat of
oil paint, must be intone with the graining colour:
if the former is made o decided yellow cast the
latter should be of a rich or golden shade, and not
too hard a contrast of shade between the two.
* There are many different methods of mixing grain-
ing colour for producing the best class of work, but
for ordinary work the subjoined will do. Graining
colour should always be clean and semi-trans-
parent, easily used with the ordinary paint brushes,
go that onec can first spread a fair quantlity, and
then be able to manipulate it with combs, ete.,
before it commences to set. Procure two ounces of
]'HLDEHL or liguid driers ; add equal quantities of raw

inseed oil nnd turpentine, up to nearly one pound
thoroughly mix, and then_ stain to the desired
colour by adding ochre and burnt Turkey umber
gronnd in oil. Ior mediuin oal, burnt umber alone
gives a rich, transparent colour, whilst some
grninrzr.ﬂi will substitute raw sienna (Terra-di-
sienna) for the ochire, Hnw umber alone makes a
good stainer for very light oak, and very rich
tones—seldom advisable or necessary, however—
can be obtained by introducing a little burnt sienna.
1 recommend mixing the liguids and driers together
first, and afterwards staining to the desired enlour
for two reasons,. We cean judge how much we
want for our purpose, and thus prevent waste,
whilst the plan of staining the mixture and trying
it until satisfnctory, gives us thorongh eontrol over
tha colour and shade, The average painter will
take o guantity of umber, driers, and usnal liquids,
pid knoek it up together with the usual result of
having to thin it down {o double the quantity
before it works freely, and is right in colour, thus

having o lot left, and probably wasted. The
proportions given make agraining eolonr which will
stand, if necessary, for about two honrs before
being combed, and should then dry in about ecight
honrs (indoors)., If desired to set and dry nore
quickly, use more turps, and, of conrse, driers. It
should be about the consistency of thin goup, and
be strained through muslin before use. I should
think yon could get graining combs in Bridgwater
at any dealer in painters’ goods; if not, there are
plenty of shops in Dristol. If preferring to obtain
through the post, write to Pavitt & Sons, 70, South-
ampton Row, London ; or to Crowden & Garrod,
62, Southwark Street, London, 8.E. Steel graining
combs are sold in varions widths—from 1 in. 1o
3 in.—and degrees of fine and coarse vein ; they are
usually retailed at 1id. per inch and 2s, 6d. per sct of
twelve in tin case. I wish you every success, and
anlso advise you to look out for the articles now
being written on your subject.—F. I°.

IV.—QUESTIONS ANSWERED BY CORRESPONDENTS.

Flour Paste Sourlng.—DILETTANTE (Glasgow)
writes in reply to J. R, (Skerries) (see page 398) :—
“Though rather late I will give him a recipe which
I am suye he will value. 1 have seen many para-
eraphs on paste in your paper, but have never
noticed the preservative 1 use mentioned. The
sunbstance is corrosive sublimate; 15 grains to a
pint of paste is, I think, the proportion. Mode of
use, crush to powder and dissolve in a little hot
water; then pour paste over it from your pot or
suucepan, stirring briskly to mix well. Of course,
corrosive sublimate is a deadly poison, and is
diflieult to procure, but it is worth the trouble. As
to danger, 1 have used paste so prepared for years,
and never had a mishap, though I always apg:l:r it
with my fingers. This should not be done if any
cuts are about the hands. Ibelieve my paste would
keep good for years—certainly till it is far too hard
to use.”

Wheels.—R. B. (Largoward) wriles in reply to
. W. (Bournemouth) (see page 332):—" You say
that machine-made materials for wheels can be
bought almost as cheap as in the rough. Will you
kindly give address where material can be had 1"

Pill Making.—DB. C. D. (Kilburn) writesin reply
to J. C. (Carlisle) (sce No. 31 of WoRE, page 4M) :—
“T doni't know much about the subject, but I saw a
man making pills about a dozen years ago. The
apparatus that he used was very simple. It was
made of two pieces of wood about 6 inches square
and 1 inch thick, with a piece of brass let into one
{ace of each piece. The brass was scooped out in a
series of semi-circular grooves. Each tool was pro-
vided with a handle, as shown in the sketch, which

Pill-Making Machine.

represents one of the tools. The way he nsed the
toonls was to first flatten out the paste, and then put
it between the brass faces so that the grooves came
just opposite each other; then press both tools to-

cther so as to cut the paste into a series of round
ars ; the bars were then taken out and put across
the grooves, and the process repeated so as to cut
the bars into little bits: then they were worked
about between the tools till they were made as
round as was possible.”

Drillinz Sqguare Holes.—The DBri-
tannia Company (Colchestcr) writes (see
page270):—""Itisoneof thoseideas which
some may think of value, but it is much
casier and quicker to_drill a round
hole and then drive a drift into it, to
cut it square, than to drill a square
hole. Some unfortunate inventor pa-
tented the above mentioned appliance,
and, like many a2 hundred other wvie-
tims of the inventive faculty, found
A Cutting gply the honour of being a patentee

Drift. to result from it."”

Spirit Level.—G. M. (Sheffield) writes in reply to
D. J. (Qldham) (see page 510):—'*If the slot you
mention is in the wood, you will require a 4-in.
tube 2 in. thick; although called 4 in., the length,
with the nippleat each end, is nearly 4} in. You fix
it as follows :—JFix a board quite le'_';'e'i. place your
level on it, put some }uﬂ:l:.r or plaster in the slot, and

ress the tube in. Then screw on the top piece of

rass, tnking care not to shift the tube; if it does
move you may press the high end down a little.

An Easily-Made Fret Machine.— 1. R. S.
writes in reply to W. \W. M., BLockneap, G. P,
NEMO, and A. H. H. (see page 508) :—* The wheel is
fastened to the axle in the ordinary way, and made
to revolve in either direction. The connection of
the treadle to the wheel is the same as that of an
ordinary sewing machine, except that the bottom
part of ¢ is also fastened by a bolt to the wheel; the
top part is only fastened to the _Tl)l e A. 'The size of
the table is immaterial, hut.it will be better to carry
it back as far as the slide n.”
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Trade Notes and Memoranda,

hata

M. YvEs GuyoT, Minister of Public Works, k
prepared a scheme for a Paris underground
way, which he intends to present to the Ch
early in January. Thisscheme differs widely
that prepared by M. Bailhaut, and rejected by Pags
liament. It is far less gigantic than the schers
presented by his predecessor, and does not comprise
any State subvention. A syndicate of credit estabe
lishments have, he afirms, presented themselves
offering to carry out the scheme without any supe
port from Government. The proposed line woold:
start from the Place de la Madeleine, and, passing
under the main boulevards, would reach the Placé ™
e la Bastille and the Vincennes Station. Thenca
it would be carried as far as the terminus of the
Paris, Lyons, and Mediterranean Railway. Then, ©
crossing the Seine, a little above the Isle St, Louls,
follow the Rue de Rivoli, and thus reach the
de la Concorde and its starting point, the Place dg
la Madeleine. .
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~ 7. H. SKINNER & CO., EAST DEREHAM, NORFOLK,

J. H. 5. & CO. bave now a large Tactory with accommodation for up-
wards of 100 workmen, which is used exclusively tor thie manutacture of
Photograph'c Apparatus ol every descripuon, trom the cheapest to the
Mot Capelsive,

The process is simplicity itself, Full Instructions supplied with cach set.

3/6 The Eclipse Camera Set.  3/6

Cﬂmp‘l!?t". consisting of A Polished f'-hhﬁ::ﬂ.n}f E:i.llll'.nﬂl Dellows, :‘_f-phtg
Camera to photograph full-size carte~tle-visites, with 'ocus-ine scroen,
Dark Shde, Brass-mounte | Lens, Lrass Fittings, _Ih.*u:!ngm.l,: atal iz
Solutions, "acket of D v Plates, and full Instructions, enaldmg any anu-
teur to tike a2 good I'hotomaph. Price 3s. 6d., or sucuiely packed by
Farcel Fout, 48. '”E,

7/6 Complete Photographic Outfit.
alsa PHOTO-

Comprising ECLIPSE CAMERA SET, as_above;
GRAFIUIC PRINTING AT'TARATUS, consisting of Hardwood Pomtnge
Frame, with Brass Spring Back, Sensitised Albmmmsed Paper, Gold
Toning Solution, Fixing Solutien, Glass Reds, Cands for Mouttinge, with
coanplete Ins-ructions. Also Hardwood Faolling “I'ripod Stand and I ocis-
sing Cloah, Irice T8, 6d.  Securely packed, post irce, 88, G6d. It packed
m portable wood case, with hinged bd and leather strap, as i tlustration,

s and Importers of Photographic Apparatus and Fretwork Materials.

Tiwmber Yards, Samwing and Planing Jills eovering about

Two Jderes near Railicay Station,

.11 8, & CO, keep regularly in stack about 120.0C0
FEET OF FRETWOOD, solid amd 3-ply, vencers,
Ao, besides a very larpe quantipy of Logs, Planks, and
1t -:|-"|-'_ L ey anil 'l'urmn;: ‘.I.fl-.-l!. &, snd Eﬂﬂ-,ﬂﬂﬂ
FULL-SIZE DESIGNS for Fretwork, Wood
Carving, &2C., besides an mmmense Stock of Juners
1'ond Chests, Fretwork Qutfits, Dirills, Saw Frames, Haud
aml Treadle Machines, Saw Blades, &c. &c.

Specialities for 1888 & 1859.- Dooks of New
Desns, FRETWORK Bo, 1, contming 12 Large Sheets,
Price 15, No, 2, contamning 2o Sheets of larger and mure
claborate Patterns, 2s. 6d. Book of Wood Carvingr 1esigns,
conta vingr 14 Patterns, price 15, & theseare all New atterns,
ot sehdo o oany other tori, and would, if sold SE‘[J-'JT-'I‘.I:l‘_I.'.
cost three or {our times the amount charzed, Fretworscer's
Handbwok and Waorkshop Gude, paice 15, Mew Designs, |

Eclipse Design, No. 102.

gd. extra,

guarantzed to be in workinyg order.

Samp.

HORFOLX.

Samples may be sécin.

Tvery Set is careflly examined before bemg sent cut, and

N.B.—If Apparatus does not give satisfaction, .
and is returned uninjured within three days of | prive 55 ¢, carriage paid,
receipt, we guarantece to refund purchase money.
Detter Sets, 105, Gl., 215, 475, 1005, and upwards,

Complete Catalogue of Photocraphic Apparatus, one
J. H. SKINKER & CO., EAST DEREHALL

280 Wholesale Arent for Londan=J. MOTHLERSIIL,
w2==" €n, Holloway Road, M., and g, Southampton Kow, whete

"i).-l ‘
All I'atierus greatly reduced in price. ‘;“i
Complete Fretworl: Outfit, compricing 1=inch “‘
Sweel Frame, 49 Saws, Awl, File, 4 Desyrns iwnh sulbiclent
plaved Waood, pratis), ard 35, Haudbook en Fretwerk,

13 [eer Assourted Planed l-ret-

!

woud, 35. od.

. + 5 1
" a7 Special Fretwork Desipgn, in commemorsation of Her k

e blajeaty’s Jubilee, size, 56 . by 26 ., price 25, &d.

Catalopue of Machines, Designs, Wood, Tanls, &c., with
several Hundred Tlostrations, and full Instructions for @
Y ret-cutting, Polishings, and Varnishing, price 3o, post Iree, .
Goud IFret Saws, 15 £4. per ross ;) Dest uilto, 28, por jross.

Wall Bracket
Price bd.

TOOI-S.

RUY from the MAKERS, the Oldest Established and the Ilest Howuse
in London., Stoek Kkept for Carpenters, Tood Carvers, Turnecrs,
Fretworkers, Amateurs, and MNechanies,

WRITE FOR PRICES OF VWHAT YOU WANT.
OBRSERVE THE '

CoNTAINS TOOLS

FOLLOWING
CENTLEMAN'S s rovsows -
Registered G_hisel:
G |
i o

Two Hammers,
Saw,

Three Files,
Two Turnscrews
Square,

Claw Wrench,
Pliers,

Two Gimlets,
Two Bradawls,

GABINET,

FRICE

£2 2s8. each.

Size, 21 in. high
by 14 in. wide,
made of Polished
Oak, with Two

D e p Pincers,
_E""'E:" " Glue Pot and
?{] E;{ ﬁﬂ;’l D"[;r.e :-_"Ij:m'i.- is a strong, well-made C.]'him:[t of pr:lliish erl EI'L'IE]:L,
an with 0Oak, and every tool is full size, serviceable, and war-
Rl ranted. The contents comprise such tools as are Plane,
two LEI'LI'FI'S to wsually required for repairs, &c., in a household, and Gﬂ-mpﬂssﬂﬂl

the investment of its small cost will soon be saved by
the work done with them.

Moscley & Son’s Noted TOOL CHESTS from 2s.
NOTE THE ADDRESS—

MOSELEY & SON, 323, High Holborn, W.C.
VLI RIES,

MANUFACTURER OF
BES

HIGH-CLLASS LATE

FOR

SCREW-CUTTING & ORNAMENTAL TURKING,

TREADLE MILLING MACHINES, HAND
PLANING MACHINES, é&c.

- Ingleby Works, Brown Royd, Bradford.

ACCURACY AND LIGHT RUNNING GUARANTEED. ESTABLISHED 1858,

CORPULENGE & | A HUBDAL,

TOOL
TREATED WITHOUT DRUGS.
Pamphlets Free, M E RCH AN T:

All persons suffering from this burdensome
and dangerous state ugl'the body, and even those Rt
developing tendencies thereto, should

CALL or WRITE

at once for a Trea

fasten it to a wall. Nails & Screws.

G, to £10.

HENRY

A

L N, e

Price List FREE by
Post. [29 R

MELLIN'S FOOD

/) For Infants and Invalids.

muntg sk NOT FARINACEOUS. Rich in Flesh, Xerve, Brain,

@:} - and Bone Formers,
E* AT { l'l" is a fact that farinaceous foods cannot be digested by Infants. This is
=k - the only food in which the starch has been wholly changed 1nto

soluble substances, which can at once be converted in the body into living
blood. This remuarkable result is attained outside the body, by imitating exactly, in
the process of manu‘acture, the natural conditions of healthy and perfect {j_lgi::-[iﬂﬂ. i

MELLIN’'S FOOD has been examined physiologically by the highest Medical
Authorities, and tested chemically by the most distinguished Analysts, and has always
been classed by them A 1. It has gained many awards of the highest ment at Public
IExhihbitions. 1 ) .

No Food in the market can show such a vast collection of dend-/Ade testimonials, :-'lt;ld
manv of these allude in an emotional vet sincere manner to the fact that “ MELLIN'S

FOOD has saved Baby from Death.”
USED IN ALL CHILDREN'S HOSPITALS.

Frosfectus, Pauplict and Sample, post frec on application te the Inventor
aied Manujacturer,

G. MELLIN, Marlborough Works, Stafford St., Peckham, London, S.E.

LATOR.

NURSE’'S REGU

Patent Applied for, No. 5139.

For adjusting the Irons of all English Pattern Bench Planes. Can be
easily fitted to any Smooth, Jack, or Try Plane, without alteration of Irons
already in use. Price 2s. each; post free, 2s. 3d.

Price Lists }'r.:*e by post on application to Sole Malkers,

CHARLES NURSE and CO,,

PLANE MAKERS AND TOOL MERCIIANTS,
182, Walworth Road, London, S.E.

SYER & CO., T00L MAKERS,

Are now offering their new Registered Design
TOOL CABINET, swincd Walnut
colour, fitted complete witn BesT Tools, for
£5 5s., a marvel of cheapness, combined with
good quality. TOOLS AND BENCHES
FOR ALL TRADES. Send Three Slamps
for Catalogue to 45, Wilson Street, I'ins-
bury, LONDOXN, I..C.

Classes of Tnstruction notwe apen for Amalcurs
or Mechanics. Prospertus One Stamp.

tise on the subject, justissued (eratis)
by Mr. C. « Harness, President of the

MEDICAL BATTERY CO., LIMITED,

02, OXFORD ST., LONDON, W/.

(Corner of Rathbone Place. J
& It shows conclusively how Obesity can be

The Amateur Photographer,

Published EVERY FRIDAY, price 2d.
Lond.n: HAZELL, WATS0ON & ViNey, Lunited, 1. Creed Lane,

Specimen Copy and List of IPhotograplue Publications on applicaticn.

0 TO INVENTORS.

If you have an idea for an invention PATENT it for a trifling cost.
Particulars and Pamphlet free,

RAYNOR & CASSELL, Patent Agents.

gradually and sately reduced. £

Monthly.]

CASS

37, CHANCERY LANE, LONDON, E.C.
(4d.

TLL'S TIME TABLES.
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ASPINALL’S

COLOURS—EXQUISITLE. SURI'A CE—LI K PORCELAIN,

Testimonials from the Queen of Sweden, the Marchioness of Salisbury, &e.

FOR ALL SURFACES OF WICKER, WOOD, METAL, GLASS, EARTHENWARE, CHINA, &

“Simply Perfectlnn M T.-’.r,g Queen.

Made in over 100 Colours. Sold in Tins, 41d., 1s. 3d., and 2s. 6d. For Baths (to resist Hot
Water), 1s. 6d. and 3s. Post free, 7d., 1s. 6d., 3s.; 9d., 1s. 9d., and 3s. 6d.
READY FOR USE. A CHILD CAN APPLY IT.

SOLD EVERYWEHEERIE.
ASPINALL’S ENAMEL WORKS, LONDON, S.E.

Telegrams—EDWARD ASPINALL, LDHDDH COLOUR U&RDS FREE

FRETWORK & CARVING, | C~~BRANDAUER &UCOS

lighest Award—=Gold Medal for Tools and Patterns. EiFi

247" V09 Machines, Designs, Tools, Wood, Mirrors, Hinges and ' R c U LTFA R‘g‘ I N S

Fittings, ‘.Fa:msh Etc.

¥
& lr__
v Fretsaw Outfit on Card, with Instructions free, 25, 6d. ; No. 2, with wood, P o l N l E D"‘r
Y S &l ; Superir dittn, 63 1:11 '": t of 12 best Carving Tu._l'-r with boxwood
i |

Landles, ready tor use, price, tr . @5, ol b % by
; It you want goad " TS, and l are competing for exhibition, try ours, for o ’ ME!THER 5 ATEH ;.—H nH EP'URT .
v wlich we receive tes tm ntals daily _:, . ﬂ-.
83" dce our complete Catalo -m 64 pages, quarto, containing the best HA M (33

L
variety of desiygns pubhshed, sent free tor 6 tnL]uh

HARGER BROS., SETTLE. London Warehtse 124, NEWG-ATE STREET,

5 PROFITABLE HOME WORK. GRATEFUL—COMFORTING.__

-~ With Doorn Brorurrs' Registered Dlitre-Cutting

! Machine, any person, without previous instruction or prac-

tice, can make a Picture Frame. This Machine is now largely

NN used in the Trade, nearly 6,000 havinz been sold, Write
J ;JA] for Hlustrated Circular to the Sole Makers—

& S001H BROTHERS, . BOILING WATER OR MILK.

63, Upper Stephen Street, DUBLIN.

A WONDERFUL MEDICINE

BEECHAM'S PILLS.

RE universally admitted to be worth a Gmnm a Box for
856‘6/70}7? S P!{/S A Bilious and Nervous Disorders, such as Wind and Pain in the Stomach, ngCﬁGﬁ? S PI//S
B /7 P X/ Sick Hmrllwhr Giddiness, IFulness and Swelling after Meals, Dizziness and Drow-
siness, Cold Chills, Iluslnm:;-a of Heat, Loss of Appetite, Shortness of DPreath, B /? P //
eec am S { S Costiveness, Scurvy and Blotches on the Skin, Disturbed Sleep, Frightful Drmms. ggc 0”7 5 [ S

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

ng(:ha}% ’S P[.//S twenty minutes.  Every sufferer is earnestly invited to try one Box of these Pills, 8686/70”? !S P!-//S

and they will be acknowledged to be

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

For Females of all ages these Pills are invaluable, as a few doses of them carry

ng(;/}gﬁ? "S‘ P}.//‘S‘ off all humours, and bring about all that is required.  No female should be without 8630/10”7 ’5 P!V/S

them.  ‘There is no medicine to be found equal to Beecham's Pills for removing any

‘

i

¢

! . | rul; ftl v o '
Beecham's Pifle  Gniiacbos. the wil jo restors fooiblos of i.’h*I;‘:”I‘f;“fnlﬁwi‘lf;,ﬂ‘Eﬁi‘é‘;’l‘ifiiﬁ:‘ Reecham's Pz//s z}

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

8866/?0}7? ’S P!.//S " i”} }:!rml 'I"-'::ﬂilr: E':::?:I:Itln{}lrr 111;;{;1111rrr1 Digestion, and all Disorders of the Liver, thcy 8356/}{7}% ’5 Pf//j. 2-

act like magie, and a few doses will be found to work wonders on the most im-

[} .
portant organs in the human machine, They strengthen the whole muscular system, B h P // \
3886/70;?7 S P{//S restore the long-lost complexion, bring back the Ll:nulrc of appetite, and arouse gec am S 1 'S. 3‘
B /7 ¥ P . Into action 1u.-.||l| the rosebud n! health the whole phj,.-.n. al energy of the human 5
frame,  These are IFacts testified continually by members of all elasses of snmctv. 8 /? P // &
eec am S !/XS amed one ul the best gnarantees to the Nervous and Debilitated is, BEECHAM' 'S eec a}% S ,

’ . VULLLS daive the Lavgrest Sale of any Patent Medicine in the 1Vorld,
Beecham's Pills ™ Beocham's Magio Goush Pills,  Beecham’s Pills

8606/70”? 'S P///S As a Remedy for Congrhs in greneral, Asthma, Dronchial Affections, IHoarseness, 8366/70}% IS P[./IS ?&J

T Illn s ol Breath, g htness and Oppression of the Chest, Wheezing, &c., these

d k T || el el [l I Lie ( ] I bl 1 1l 4 P.[/ Y.I
Beecham’'s Pifls i v they are the test ovr ol 5 the pubkc sidwil 1355~y s PIHS 8

B ' i h Illi'n' the patient of nt.t Let any person give BEECHAM'S COUGH PILLS a 5
trial, nned the most violent Cough will in a short time be removed. B /7 P //
egCham S P!//S Prepaned only, and sold Wholesale and Retail, by the Proprietor, THOMAS 536 am S l
' ‘ BERCITAM, Sr, HELENS, LANCASHIRE, in Boxes, 15, 15d. and 2s. gd. each, f/
ngC/?Hm 5‘ P///S Sold by all Drogpists and atent Medicine Dealers “everywhere, N.B.—Full nggﬁam S l 3.

PrasTen ANp I'UBLISHED 1Y L'AHHELL & ComMPANY, LIMITED, LA BELLE SAuvaes, LoNDoN, k.G
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