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OCH JOINTS. Fig. 1.—Piece of Joint Chenier

repared i
Tongue ; B, Height Joint should be raised ; al P e ettt thae o o B S, Chastion Rolfstid eii:aad ©

Enu S0 by Dotted Lines Convenient Distance for Tongue to turn back.
AN Hmu%a ;ia::n{:rﬂ-;zmﬂtﬂﬁ ;ﬂ Bﬁ-ﬂmﬁu by means of Bar. Fig. 4—Joint without Fly-up ;ﬂlta. Fig. b.
. Gold with Centre cut away -EB EEndn’:r 1E‘lzu,t Flates, a Strong Form of Narrow Joint ; B, End View of same, Fig. 7.—Ditto, but made from Grain of
i ormed from Cotled and. Saldered Wire; B, Anotter Form of dito formod from Wire, Big. 1o s sy’ vy e, Y. FIE 94, Birusean Joiat
L oo s . Fig. 10.—A, Top View of Antique -
 tnd by Bokted aes e e TYD0 of Celtl Brooe astening wihout Gtah; B, Shoving by S0 Lies the Pontion o moeren
. Way Material acts in Bt ring he :Ehuwa;ldn Fastening, i.e,. Point between the Ends; C, Position of Tongue when fastened: the Rod, R R, indicates
- withdrawal Fig 164 & < . gs. 12, 13, 14, —Joint with Simple Removable Joint-Pins, Fig. 15.—Joint with Pin that allows of Partial
~—4, Section of Joint to take B, a Screw Joint-Pin. Fig. 17.—A, Section of Joint to take B, a Spring Joint-Pin, Fig. 18.—Another

. Form of Joint wh

e | ere Pin can only be partly withdrawn. Fig. 19.—An g other Form of Joint
acting t} . 19, other Form of Joint acting on a Guiding-Bar. Fig. 20.—An

g a Tube. Fig. 2L—General View of Removable Tongue in Position : Dotted Lines show course of Removal or iusurtalnn ; A, Shows Posi

&lon of Slot.:
N of Slof -B, Eid&?lew 0f Open (Lower) Knuckles; C, Side View of Tongue showing how it is thinned down to Pass along Slot where soldered

Bk, 9

entre Piece cut away ready to fit

Fig. 3.—Method of supporting Side
—French or Barleycorn Joint. Fig. 6.—
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THE BROOCH: HOW TO MAKE IT.
BY H. 8. GOLDSMITH,

e

THE JoinTs oF BROOCHES.

* THE joints of brooches are so evidently the

next in order to tongues of brooches, that
no reasons are wanted to explain the why
and the wherefore of this paper coming next.

We shall have to see that they are made
strong enough for a fair amount of wear,
and that they are suitable to the size of the
brooch, and 1n keeping with the character
of the ornament.

We will first take up the most common
form : vz, those with the fly-up plate sol-
dered to the joint for the tongue to obtain
1ts spring from, for which tongues such as
Fig. 5, A to », in the previous paper, are
suitable. Then those without the fly-up

- plate, for which the tongues, E, F, and g, are

used.

Finally, the form of joint where the
tongue is removable at pleasure.

Before we begin this matter, I particu-
larly wish to call attention to the possible
results of an unsoldered joint. [t may
cause a great amount of trouble and ex-
pense if 1t be not noticed before the work
1s finished, for I know—and if you do not
Kknow now, you will later on, to your own
cost, too, I hope —that to reset and to
polish and colour work a second time is
running a great risk of the work not finish-
ing, besides the loss of time and the delay
in the delivery of the work to the customer,
all of which can be prevented by a little
care and attention on the part of the work-
man.

Now, to make the joint of a bhrooch we
want a piece of chenier of suitable length
and thickness, from the centre of which a
portion has been cut away—of less than one-
third in length, and only half-way through
for the present, like Fig. 1. Then tie it
on a plate of fair thickness, Fig. 2 A and 2
(I should say certainly not less than size
8 ; Shakespeare Guage 10 or 12 would be
better), and solder it with the joining or
soldering seam in actual contact with the
plate, in order to get it firmly and soundly
soldered : I mean so soldered that it cannot
come open any more. The next thing to do
18 to remove the other half of the centre
piece, and to fit the tongue in between these
two knuckles or side pieces of the joint, and
let it be fitted properly. If you want a
pattern for your fitting, look at the hinge of
the nearest door, and you will probably
find that great affair fitted better than many
tongues are, particularly in job work. Now,
as our work 1s of a much finer and more
delicate kind than that of a hinge maker, I
trust that you will do your jointing as it
should be done ; it only wants a little care
and practice—but it wants them both to
turn out a properly made joint.

The other way of making a joint, by
soldering each knuckle on separately, is
rarely used for single brooches, and as that
method more L{n'n;:erly belongs to the joints
of lockets and hoxes, we will deal with

that when we come to those particular |

articles,

We have now to solder the joint on to
the brooch. Buthow? Some jewellers have
the chenier fitting close down on to the
brooch and soldered to it; but I prefer
slightly raising it, as Fig. 2 A and B, Fig. 3
A and B, in order to let the tongue come

‘back rather more than a right angle, which

we cannot do without weakening the tongue,
if the chenier be soldered close to the back

of the brooch. Fig. 2 gives about the propor-

tion of l1eig]_1t required, and the dotted lines
show the distance or angle to whick: the
tongue should be able to move. If you raise
the joint as advised, and you have made your
fly-up plate too weak, you will have to
support the side knuckles with grains, like
Fig. 3 A, or a bar, like Fig. 3 B; but you
ought not to require either.

You will, of course, file up the fly-up

plate—something like Fig. 2 A or Fig. 3 a
will do, or any other shape that you may
prefer, providing that it is not liable to
catch in lace that a lady might wish to wear
with 1t.
- We will squpose that the joint is soldered
m 1ts place (I will tell you about the place
later on, when I summarise the first three
papers on tongues, joints, and catches), and
the tongue fitted. Now we will regulate
the hole with a joint-brooch, and from the
proper end, if you please. I don’t suppose
half the trade have thought about there
being a proper end to put a joint-pin in
—well, there is; and it is from the top
end, and this is why—if it works loose,
then it will work upwards, and may be
noticed and replaced, while if it works
loose after being inserted at the lower
knuckle first, it will naturally work down-
wards and drop out ; then the brooch will
fall away, and either get damaged or lost.
I can tell you that 1t is but a week ago
that my firm gained a most valuable cus-
tomer through this very defect on another
firm’s part, by which a diamond brooch was
nearly lost.

The joint-pin itself should be of hard
wire (metal or gold-wire I mean, not hard
steel) : 1t should taper gradually, if at all,
and be finished with a smooth file: it
should bind on the two outside knuckles
so as not to rotate when the tongue moves :
1t should also be tight enough to keep the
tongue perfectly steady, and on no account
to let 1t wobble up and down, and from
side to side anyhow ; in short, it should .

We may as well finish with the joint-pin
here, although in practice it is the last
thing we have to do before the work is sent
home.

I have been taught that a joint-pin, if
properly made and fitted, should stay in
1ts place by itself, and it undoubtedly
should in most cases; but with brooches I
slightly rivet the ends of the joint-pin over
—1t gives so much extra security, and when
carefully done, neither the brooch nor joint
1s touched or damaged. Mind, this riveting
1s In addition to a properly fitted joint-
pin, and 1s not to be use&) in place of one
fitted anyhow.

If the joint 1s not to have a fly-up plate,
as Fig. 4 and Fig. 5 A, we prepare the chenier
in the same way as before—that is, with part
cut away from the centre—and proceed to
solder 1t on the back of the brooch, or on
a plate like Fig. 4 and Fig. 5 A ; then we
cut the remaining half of centre away as
before, and fit the tongue. The tongues
for this class of joint have to be made like
Fig. 5, E, F, and ¢, in the previous paper,
1n order to obtain the requisite spring, which
in the previous case we got from the fly-up
late,

: The diagrams, Figs. 5, 6, 7, 8 and 9, give
a few diflerent forms of these classes ; there

' 1s the Barleycorn, Fig. 5 A and B, made from

thick chenier, and is filed into the shape it
has. It is mostly used on French jewellery.

The ball-joint, Fig. 6 and Fig. 7, is the
form usually found in the fittings for
diamond work. It is either made from two
pieces of thick gold, like Fig. 6 A and B, or
else a grain of gold is melted, and the centre
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18 cut out on Fig. 7 &

tongue—which in'gthﬁﬁe l‘;:gu ?ﬂl ft:
a flat plate instead of chenier —and fhe
whole 1s drilled through together to take

the joint-pin. Either -
e e, 4 g el

bett?)r of tillle two, inasmuch as each lm‘g i
can be well and securely solde e
of I‘tl?e brooch mount, 4 mdmm&“ﬂ" '

"1g8. 9 A is a joint whose chenier is made
out of a coil of r‘gn;-:zs soldered t.ogeth;: nﬁ
smlnetlmes called Etrusean TR

t 13 undoubtedly one of the best. if not
the very best, we can have—there ﬁfmﬂ an
ger of a soldering seam opening here, for
the excellent reason that there ig none -
to open. This is even stronzer than i‘i’
chemay without a soldering seam that has
been introduced into the trade, for th
might split if there were a flaw in the gold =
while all the flaws would have shown them.
selves in drawing down the wire, and has

caused 1t to break where they were,
wire to the m

i

i
. -I. -

before we had reduced our
51:-:;_rm]uired for this work. =
1z. 9 B 1s another form of joint. used in
the modern Etruscan or anaill gntfd work ¢
1t 18 made from one piece of wire, u"f
think the diagram eclearly shows. Ome
tongue for this 1s Fig 5 x, in the paper that
precedes this. Generally a piece of tabe
takes the place of the joint-pin, and it is
chamfered or burred over, so there is no fear -
of that dropping the tongue out. It is E -.
worth noting as one of the narrow and strong
class of joints. et
The coiled wire that takes the place of
a joint in a safety-pin brooch is much the
same 1n all of them, except that Wf]ﬁ

three turns instead of two oeccasio e

You will see, by referring to Fig. 10 sand
B, and Fig. 6 in the paper on Catches (bath
.

Fig. 6 and Fig. 10 being drawings of ancienf -
brooches now in the u]13I|§f'iti5]:| Mﬁaﬁﬂﬂ]ﬁ#ﬂ;
this method of doing away with a jointis
not in any way a new idea. Fig 10 par-
ticularly has a very clever way of obtaining
the spring, with the minimum risk of break-
ing the tongue short off, which somefimes
happens to the safety-pin brooches, nowgo
much worn. In this case, and in the fype
of brooch indicated by Fig. 11, noa
made to hide the means of fastening, a8
always do, nowadays: in fact, the aim
these ancient jewellers undoubtedly was -
to turn a necessary part of the construciion. -
into an ornament, which 1s, I am told, the"
artistic way—and it can hardly be dispuless
either—in these two cases, at any rate. S8
Do my young readers know how Fig. Has =
fastened ? for 1t has no catch, as we geness=
rally understand the word, and the 3
into which the tongue is soldered traw
easily round the rim from end to &
What prevents it falling out? you
reasonably ask. The answer 1s the sk
or whatever it fastens. That looks ke
bull—and as this type of brooch chie#y
comes from Ireland, a bull is surely admié=_&
sible here, if at all—but it is a fact, never= 3
theless. First we will put the 3
through the shawl, etc., Fig. 11 B ; then piace. -
the point between the ends shown by dofec= §
lines, and bring ]?i‘t on to t.hs i(:fp a:dr ot
of the rim, like Fig. 11 A an shee
it round a little way, or a long m 'ﬂf
as you like, and that is all. We the & £
that the shawl, ete, 1s acting 1n - 4
shown in the diagram, Fig. 11 w e
R R; and it is a good secure X
it is only suitable for broocs
have to fasten shawls and pia
like heavy woollen article& ° ¢ o
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\ ‘We will now have a few words on joints
"B ¢hat allow of the temporary removal of the
o & tongue, for this is often required in valuable
. & ornaments that have to do duty for several
. & articles, forming either brooch, pendant,
4 or locket, bracelet-centre, hair-pin, ete., at
1 the pleasure of the owner. Of course,
! ;_?;j'uinta and catches are made to remove alto-
§  gether ; however, at this early stage of my
Y pﬁmf[ do not think I will go into details,
4 but will do so when I come to the fittings
.(‘“1.}15_- for diamond work, about which there will
_+ be plenty to say, and to illustrate.
R ]J; the meantime here are a few methods
~ of getting rid of the sharp tongue, for no
lady in evening dress could wear an orna-
ment as a pendant, and have the point
continually scratching her. And if the
point were covered up by a protective catch,
after the manner of Itahlan mounts for Mo-
saic work, there still remains all the brooch
fittings to prevent the pendant or locket
resting steadily and close to the figure;
besides, as it 1s not wanted it is best away,
so take your choice of doing it from what
follows, or evolve something yourself which
will be better practice for you, only using
these as hints.

3 The simplest way of all is by making the
+ Joint-pin to take in and out; so just solder
& top on like Fig. 12 or Fig. 13, and do not
| forget all these easily-fitting pins are to be

inserted from the top end of the joint.

Fig. 14 1s a split joint-pin, made out of two

~ half-round pieces of wire soldered together
at the two-ends; this can be made to
' spring apart just a little, and so give some
i sort of a hold.
i Fig. 15 1s much the same, but it has a peg
“f anserted and soldered to the knuckle ; this
| allows of only the partial withdrawal of the
{~ Joint-pin, and prevents its loss. It is a way
| much used to fasten Indian bracelets, for
+| . Which it is much more suitable, as the size
.| chenier required would look clumsy on
4+ & brooch ; but as it can be used sometimes,
4. Igive it here.

T %I'lg 16 A has the top knuckle enlarged,
{ and a plate or ring soldered in to take a

~ Berew.  The joint-pin, Fig. 16 B, is made like
- the sketch, and generally with a fall-down
4 handle, but that will have to be governed
4 by circumstances ; it has got to be un-
4 Berewed by the fingers, so take whatever
l ~ means you best can to facilitate that.
| - Fig. 17 4 and B is a sEring in place of

- - ol ol ~Uls o ™
L - 2 2 - 1
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- ascrew, and there are doubtless many other
. ways that an ingenious workman will devise
4 ' obtain a desired result; and speaking
4 for myself there is nothing I like better
- than some good tough proposition in jewel-
mechanics to work out.

.. +nese entirely withdrawing and remov-

B e ——

ﬁ e Joint-pins are always getting mislaid or

i
£ I 1
g:]:lsu I will follow on with one or two
j?.l;.ce.odﬂ of retaining the joint-pin in its
e Fi 18 has a slot cut in the top knuckle, in
E]E a peg can work up and down, and to
- u gﬁgi the joint-pin is soldered ; it should
¢ 00 be made to withdraw further than to
& Bllow of the tongue’s removal.

& ;L]lﬂ-ﬂ the Ju:&t-pin soldered to a
§ o -' P 18 prerc

< 1'&1151 . d. 4
bldered paralle] 1
ng thro

B¥er is most

cap,
and iiitted t'.r.:}:r1 ruhu nupa.
ar, or else with the bar
parallel to :;hejnint-pin and work-

h a tube (T), Fig. 20, soldered

Jomt or behind, or where-
suitable for your particular

ﬂlﬂpﬂ er on Catches, which will follow
gt ?otia.w& find iue;fﬂ.ra of a fall-down
26 should be used with these re-
¢ fongnes.  Fig. 7 is its number.

* e,

i
|
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Thus far only the withdrawal of the
Joint-pin to allow of the removal of the
tongue has been considered, and for that

urpose all has been worked from the top
Enuckha, so that if by accident or wear the
Joint-pin becomes loose, it will not drop
down and disengage the tongue. Now,
our next example, I'ig. 21, 1s one in which the
bottom knuckle plays a part, and for the
same reason: namely, that it is the more.
secure of the two for the purpose.

This bottom knuckle has a slot cut right
through it in the position indicated in Fig.
21 B.

The joint-pin is here soldered to the
tongue, which is flattened and broadened
out (Fig. 21 Aand ¢) ; it is placed in position
shding along the slot, as indicated by the
dotted lines ; then when the tongue arrives
in between the knuckles, it is turned down
towards the catch in the usual way.

This is the one I mostly use, as it makes
a neater joint, and reduces the number of
pieces that have to be made and fitted, but
1t has two very important parts that want
watching : first, the soldered connection of
the joint-pin and tongue, which mmust be
sound, and yet leave the round joint-pin
quite clear where it joins the tongue, Fig. 21
C ; the second point 1s the slot, which must
be just wide enough to allow the joint-pin
to come out sideways. I have enlarged
all the diagrams on purpose to make things
clear, and I hope I have succeeded.

This brings me to a finish of this paper ;
and before entirely closing it, I slmuhl like
to say that all I have written here are what
I have made or have seen, so there is
nothing theoretical about them : but I must
warn anybody that tries their hand at the
more difficult ones, that patience, care, and
skill will be required to carry them out
properly, and even then it seems that it
18 not every man who is able to malke
them.

They should be taken in hand with a
thorough intention to do the very best, and
if done with a little thought, I do not fear
the result,

As all of them depend on exactness of
fitting, it is evidentﬂr of no use rushing
at them in a careless, anyhow sort of way—
slogging may do at cricket, bnt it won't do
at jewellery. And if we aspire to be in
the front rank of our trade, we must do all
our work conscientiously, and I had almost
written devotedly.

This capability of taking infinite pains,
which somebody says is the sign of genius,
will at the end give the requisite skill if
intelligent practice is added ; please notice
that I have not written practice only, but
practice and intelligence added, for practice
(I mean making many things of the same
sort) never will alone make a good work-
man. To become that depends to a very
great extent indeed—in fact, almost entirely
—on the man himself, and I hope that such
a one may find a little now and then in
these papers to help him on his upward
road.

-0

PLAIN AND DECORATIVE HOUSE
PAINTING.
BY A LONDON DECORATOR.

MixinGg O1L PAInTs AND CoMPOUNDING TINTS AND
SHADES OF CoLOURS FOR PRAcTICAL Usg—
SECOND AND THIRD CoATts.

LET us now give a glance around the room
before I make up the paint, and get some
idea of what is required. We notice that,
beyond the discoloration of the +white
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plaster cornice, there is little evidence of oil
amt on its surface, so that the oil has all
een absorbed into it. The walls, however,
having been well trowelled and finigh ed, show
some signs of the glossy paint on the sur-
face, hence the suction is entirely stopped
n those places, and, probably, nearly so all
over. Under these circumstances, the pre-
vious kind of paint, but with a little more
lead in it, is required for the second coat for
the cornice, but, for the walls, T make it up
considerably rounder, or thicker, and use,
instead of all oil, two parts of linseed to
one of turps.

Before straining this, I add sufficient
Venetian red in oil to give my paint a de-
cided pink cast, which not only enables us
to see that nothing is missed, but also exerts
an agreeable influence of colour upon the
succeeding coats,

My second coat to cornice and walls
being now manipulated as before, 1 return
to the woodwork. Having lightly papered
1t down, I dust it, and stop the nail-holes in
the panel mouldings, etc., with pntty made
from white lead stiffened up with Dest, or
gilders’, whiting. After stopping wood-
work, 1t is advisable to let it stand a day,
to enable the putty to harden on the sur-
face ; the second coat of paint can then be
applied without afiecting it, and shonld be
of similar proportions to that last spread on
walls, but in this case I use the paint with-
out any stainer. We have now two coats
upon all our work, the absorption in cornice,
wall, and woodwork being thereby effectu-
ally stopped. Before, however, we consider
the finishing colowr of our paint work, we
must turn our attention to the ceiling. This
1s now coated with a preparation of size and
whiting, with the object of stopping somc
of the suction of its surface; and, having
again become thoroughly dry, I finish my
ceiling-light with three coats of white paint,
and theflat, or bed, with a coat of faint pink
distemper—a lesson on which process I post-
pone until the present one is completed.

At this point it is now necessary that you,
my reader, as the supposed patron as well
as learner, and I, the practical worker and
adviser, should consult together as to the
finish and appearance of our temporary job.
May be you have received instructions from
the partner of your joys and sorrows (who,
probably, paints upon banjoes, tambourines,
drain-pipes, etc., for the embellishment of
your drawing-room, and is a member of the
“ Blankport Amateur Sketching Society ”)
that such and such a “fashionable” shade of
“electric” blue or peacock green will give the
most artistic effect ; or, perhaps, you have
some striking colour-notion of your own,
originating from a profound study of the
-*:harmingci{aleidusmpe of colour obtained
with a pot of Mr. Aspinall’s enamel. This
decision, we will suppose, is eventually
arrived at—that the teacher’s knowledge
and experience shall be responsible for the
artistic as well as the practical success of
the work, the “why and wherefore ” of my
selection of colour being explained as we
proceed.

In spreading a succession of coats of oil
paint, upon plaster work especially, it is not
advisable to use two coats of all 0¢f colour
upon each other, unless for the purpose of
stopping the absorption; when, however,
that end is gained, it is necessary to use the
next coat with a larger proportion of tur-
pentine than oil. If we continue using our
paint very oily, each coat hardens, so to
speak, in itself; but if we interpose sharp
or turps colour between two coats of oil
paint, the former acts as a cement, and the
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three coatings become firmly bound to-
ther. In Aatting, or dead-painting, sur-
es, this same principle underlies the whole
process. A last coat of oily paint, nearly
identical in colour to the desired tint of
flatting, is very carefully spread, and upon
this ground, as 1t 1s tecgnically termed, the
thin coating of purely turps colour is laid
~before the gmung becomes properly hard—
which is generally the next day or next but
one. Providing the ground and flatting
are properly prepared and manipulated, we
find this action takes place : the o1l of tur-
entine slightly opens the surface of the
inseed oil ground beneath it, so that the
latter takes hold of the particles of pigment
contained in the flatting, whilst the gradual
evaporation of the turps leaves the surface
without gloss, the pigment being held from
~ beneath %)y the oil, but uncased with any
" upon the surface. Woodwork and walls, 1f
properly flatted, can be washed as safely as
can oily paint, but the same knowledge of
its nature is as necessary to successfully
clean and preserve it as it is to prepare it.
It is only when wrongly manipulated that
flatting will not stand %a:ir wear and tear.

This explanation will now help you the
better to follow my methods. Having de-
termined to flat the cornice, I must pre-
viously ground it with oil paint, somewhat
akin to my finishing, flatting, colour. The
wall space we will leave in a medium gloss
of oil paint, so that my third coat must be
of sharp colour and near the tint of finishing
paint. The cement skirting I shall now
first coat with the paint used on walls,
and then finish that and the woodwork with
two more coats of good oil paint. I here
remind you that this decision is made with
a view to present economy and the tempo-
rary nature of the job ; permanent embellish-
ment is to come later on.

In painting a billiard-room particularly,
the range of suitable colour is governed, and
limited considerably, by the appearance of
the principal article used therein, namely, the
vivid green mass of the billiard-table cover-
ing and the accompanying green shades to
the usual gas-lichting arrangement. If,
therefore, our selection of colours is of a
common sense nature, it must not clash
with or in the least detract from the ap-
pearance of the billiard table. The domi-
nant colour-tone of a room is usually
furnished by the walls, and being, here, the
principal surface the eye will rest upon
after leaving the green table, their appear-
ance is a most important item.

Now every definite colour has its con-
trast and complementary : that is, a colour
directly opposite it 1n appearance and
sentiment ; but which, when placed 1n jux-
taposition therewith, not only improves and
heightens the effect of it, but combines
with the former in producing the sensa-
tion of colowr harmony. In the selection
of colour, contrast is therefore one scheme
we may choose ; the alternative in this case
is to keep our walls more in wnison of
colour with the bhilliard table, namely, a
gsubdued shade of green.

The complementary eolour of the bright
green in question is a rich purple red, the
two combined giving a very brilliant appear-
ance. Harmony of colour and brilliancy of
contrast is not the principal ohject in this
instance, however ; my aim is rather to soften
down the vivid green than to enhance its
brightness, which any shade, however deep,
of 1ts complementary upon the walls would
do. Our best wall colour will therefore be
a dull and soft-toned green, and by intro-
ducing the warm complementary colours

into cornice and woodwork we shall obtain
pleasing and harmonious results.

From this short gossip on theory, we turn
again to our practical operations. Preparing
my third coating and ground first occupies
our attention. The sharp wall colour 1s
mixed—the proportions of lead and patent
drier being twelve to one respectively—
with nearly three-fourths of turps to the
remaining part of linseed oil. There 1s no
occasion to measure it out exactly, but if
the solids are beat up in oil into thick
batter consistency, it will require turps
only for thinning it for use. I put enough
of the thick paint aside as will suffice for
the cornice, and before thinning the re-
mainder for my walls, I stain 1t to warm
areen with the subjoined pigments, ground
in oil : Prussian b{ue, yellow ochre, and
burnt umber. In the colour mixing you
manifest much interest, and since we feel
the impossibility of adequately conveying,
by signs or sounds, knowledge appertaining
to the sense of colour only, I gladly bring
to ouraid the array contained on * Aspinall’s
enamel ” card before mentioned.

I will here strongly advise all readers of
Work who take more than a passing
interest in these papers to procure, 1if at
all possible, one of the cards alluded to.
Lessons on colour, without colour examples
towork with, are of little avail; but with
such a collection of some hundred different
hues, tints, and shades of colour before both
contributor and knowledge-seeking reader,
the practical and artistic value of these
papers should be increased tenfold.

['o return to my wall paint, I find the
exact shade is not contained on Aspinall’s
card, but its appearance is similar to * sage
green ” in colour, although of a much lighter
tint. To ensure, however, a good solid
wall when finished, I stain this * third coat-
ing ” paint several shades darlker, since a
lichter, finishing shade of any one colour
will cover much better when superimposed
upon a darker shade than wice versi—a
point it is very necessary to remember 1n
oil painting. In mixing both this and the
finishing wall paint, I first stain the white
to a medium blue, then add ochre and con-
vert it into green, and lastly, the umber to
soften and neutralise, or to warm the green
mixture. Previous tospreading my “sharp,”
that is comparatively quick-dryini wall
yaint, I must ground the cornice, but as
]E intend introducing thereon some warm
tints in contrast to the “sage green” walls, 1t
is best to first mix my finishing woodwork
colours.

As some relief to the mass of wall colour,
I determine to paint the woodwork in dark
warm shades, and which, upon reference to
the colour card, I find nearly identical to
the globes thereon, marked, “ Arabian brown”
and “Terra-cotta, No. 3.” The former,
which is the darker of the two, I use upon
the entire door frame and window frames,
the doors, with the exception of panels and
mouldings around same, and the deep bot-
tom plinth of the skirting. The panels of
the woodwork, the window-sashes and top
plinth of skirting, I paint with ** Terra-cotta,
No. 3:7 and, with a view to brightening up
the doors in their entirety, I shall finish the
panel mouldings and one member or divi-
sion of the door frame with the soft sage
green wall colour. From the method I
proceed upon, there can be gathered the
advantage of deciding and making-up the
dominant colour given by the room, namely,
the warm green, at the start, so that the
remaining and contrasting colours may
be compared therewith, and the most
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ject here, but I may add that

are required to bring this
to a conclusion, and that they

—

harmonious effect obtained. The paj

the woodwork I make from Venetiemﬁ:‘f e
burnt umber chiefly, with the addition of
a little ochre, lightened up with white for
the panels and Indian red. In contrasting
any shade of green against a warm colour
it should be remembered that the more
yellow the green contains, it must be
opposed by an equally biue or purple-
toned red ; the true contrast of pure red
being, not as has been taught by some
colourists, pure green, but a decidedly blue
hue of green.

Notwithstanding the principles of colour-
harmony are as definite as those which give
us harmony of sound, a knowledge of the
exact equivalents of a colour will not
gunarantee the successful colour-treatment
of a room or building. The scientific equa-
tions alluded to should form the foundation
of our colour-studies; but the amount of
success we obtain will, however, depend
upon our adaptation of these definite laws to
each particular circumstance and under-
taking. The climate and light, the posi-
tion and interior lighting of the room,
the scenery from the windows, are each
and all prominent factors in determin-
ing the strength and weakness of the con-
trasting tints which compose a harmonious
colour scheme—besides the more positive
reasons I have explained herein—and 1t is
then that scientific proportions fail the
decorator, and he has to rely upon his own
experience and faculty as a colourist.

Having given this explanation, you will
agree that I cannot well describeto a novice
the exact arrangement of my cornice colours.
You notice, however, that I treat it in three
main divisions : that portion next the wall
I paint with a colour similar to the wood-
work panels, but with the addition of a
little more white and umber. The middle
recessed division, or cove, I paint with a
slichtly more blue-grey and lighter fint of
wall colour, made by adding a vem little
blue and white to the latter ; whilst the
third and top division of mouldings I ground
a lighter and more golden hue of the base
part. These cornice namts—_w}}}ch I have
preparedl fr:f:}m tllle “thick wh1&ef puE aside

reviously for the ose, and for stal
:I:r)r colouring whic “f—ﬂave principally Elsgg
a little of my woodwork and wa paints—
are now well strained ; and, being t
with three parts oil and one of turps, aré
spread according to the above arrangement.
The wall space being previously pa
down, and any little indentations i the
plaster faced up with the hard stopp
made for woodwork, 18 now third-coa
with the “soft” sage green, used darker than
the desired finish and with fully m
thirds of turps to one of oil. The °
coat requires to be rather rounder, el
than the two previous ones ; must be wei
spread, laid DE, and worked rather S
tiously, one flank or division of the ¥ ot
time to avoid the joints “catching, as
termed. The cement skirting 18 afterwards
first-coated with the same colour spread T
barely ; and, as 1t i_s a ggmpm:atl?ﬁl]' ¢
absorbent surface, this sh paint f'f'ﬂ;ﬁ
best “key ” for the dark red, finishing P&

since
Tts present colour 1s no disadvan .
the I%r.ﬂ?.f: coat of woodwork pamtﬁi’ ﬁ_ g

hide it. e
tu%ua,};n ;.gii; obliged to break off m mﬂ;ﬂb

directed to the treatment of the

flatting, and the colouring of L
and woodwork. - L
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. | labour to facilitate production. This made | As for the piano we are making, we only
" HOW T!:] MAEEPER ;;DU];[I“AN v room for the key mI;,kEr and action maker | need one ; 1t will be enough for ﬁle present
o BY “NIL D‘m . to supply the manufacturers, thus making | to describe this one. The action I have
i sEING OR FITTING INTERNAL MECHANISM— the key makerand action maker two distinct selected for this piano 1s what is known as
S PEDAL ARRANGEMENT AND CELESTE PEDAL. trades. Although I am aware there are a | the tape action, from the fact of it having a
Mg case having been completed, it is now | few firms who make their actions and key- | tape or bridle attached to the hammer butt.
K. ; to receive the intern mechanism, or | boards on the premises, these may be counted ' This action was patented in England as far

Fig. 2,—Diagram showing
E Arrangement of the

Pedals and Rockers,
and their wvarious
parts. (Scale, 1 inch
{ to 1 foot.)
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Fig. 1.—Diagram showing
Section of Tape Check

“_{'j_l Action. (Half actual
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Fig: 1.

. References to Letters in Fig. 1.—A, Standard ; B, Hammer; C, Hammer Shank ; D, Hammer Rest : E, Damper ; F, Damper Rail ; G, Damper Wire;
~  H, Hammer Butt ; I, Check Arm ; J, Check ; K, Lever or Crank ; L, Hopper or Fly; M, Set-off on Side Rail ; N, Portion of Key showing Pilot Screw;
0, Bridle and Tape or Stay ; P, Section of Celeste; Q, String. In Fig.2.—A, Pedals in Position and Arrangement of Rockers; B, Plan of Rockers;
C, Overlapping of Celeste Rockers; D, Plan of Pedals; EE, Plan of Celeste with Section of Sticks; F F, Plan of Pedal Sticks to support Celeste ;
G, Crank showing Method of Working. H, Bass End of Damper Rail ; I, Treble End of Damper Rall; J, Method of fixing Standard and Standard
Block ; K, Spring for Front of Damper Rail ; L, Wood Button to secure Action ; M, Sketch of Key; N, Section of Balance Board; O, Plan of Balance

@ction. This branch of the trade is known | en the fingers. The firm of Steinway, of | back as 1842 by Robert Wornum, who spent
8S the finishing. The finisher prepares the | New York, U.S.A., boast of making every | a large amount of time and money in perfect-
i6ys and action for the case, and adjusts | part of their pianos, havin several factories | ing the pianoforte, but it did not nd the
e different parts so as to bring the whole | and an iron foundry, but they are an excep- | favour in this country that it deserved,
10 working order, including the pedal | tion. There are a variety of actions in the | illustrating the old proverb that no man 1s
40 Formerly, the pianoforte manu- | market, each having its particular claims to | a PrﬂﬁhEt in his own country. But the
acturers made their own small-work, or | merit, but the maker exercises hisdiscretion | French makers soon discovered the merits
Biion and keyboards; but as the demand | as to the one he adopts. It does not come | of this action, which was so much used
L' planos became greater, it was found - within the scope of this paper to notice the | in France that it acquired the name of
®essary to make more divisions in the | merits or demerits of the various actions. | the French action. Latterly, however, 1t

: L ]
o _il. Fl
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has found more favour in tho land of 1its
birth.

The action forms a very important part
in the construction of the piano, as with-
out it the piano would merely be a largo
dulcimer. The action and keyboard form the
link between the performer’s hands and the
strings. There exists much difterence of
opinion as to the weight or balance of a
key or note, as when the key is pressed down
and the finger taken off, it 1s returned to its
former position by a weight at the extreme
end of the key, and also the weight of the
action. Somo prefer a light touch or finger-
ing of the keys, while others are in favour
of a heavy touch ; 1 think, without offering
a decided opinion, it would bo as well to
accept the happy medium. For if a touch
is too heavy, it renders playing for an hour
or two more the nature of work, as it
makes the fingors and wrists ache ; while, 1if
too light, you cannot feel enough weight
under the fingers. The reader will find in
veory old pianos tho touch is very light, wirle
in the modern pianos they have a decided
tendency to be heavy. '.l‘fm action 1 have
solected for this piano will require a weight
of two-and-a-half ounces to press the key
down of cach note, so that the hammer
strikes the string. A person playing, for
instance, the popular piece of music, * The
Maiden’s Prayer,” presses a key down 1,220
times, which 1s equal to raising a weight of
about 82 lbs. So the reader will readily
understand that if a touch is heavy, and a
person plays for some hours, how tiring 1t
must be,

I will now enumerate the different
arts of the keys and action as they are
cnown in the trades, Beginning with the
keys, we have the key frame on which the
keys work, comprising front rail, balance or
middle rail, and back rail ; in the front and
balance rail are key pins, those in the
balance rail penectrating the keys, while
those in the }mut rail partly do so. On
these pins cloth is placed to prevent noise,
the back rail also having cloth to form a
cushion for the back of the key to rest on.
The keys in a seven-octave pianoare eighty-
rive in number, being fifty white or natural
keys, and thirty-five black or sharp keys.
The parts of the tape action are named
standards, damper rail, hammer rest, set off
or slide rail, hammer, damper, lever or
crank, hopper or tly, hammer butt, check
arm, check, bridle or tape, escapement
button, bridle stay, and damper wire. You
will now require your keys and action to
commence work as the finisher; the keys
you may obtain from I, Edwards, 63, Hm}th-
ampton Street, Pentonville, N. In ordering,
ask for onesct of keys(ordinary seale), ivory or
celluloid according to your means, as ivory
would cost more, 14 in, 73 1. balance.
The action you can procure from V. A,
Hallpike 213, Mare Street, Hackney, E.;
order one tape check action (ordinary scale)
10 inch strike, with hammers complete.

Your first business will be to set up your
action in the cases ; take the two serews out
of each end of your damper rail and put it
asude for the present ; now take the extreme
bass and treble hammers out of the packet
they are in, and file the ends of the shanks
until they fit the holes in the hammer butts
at each end of the action. In the bottom of
each standard put a dowel, and make two
blocks to fit them (see diagram); these are
what the action rests on, and are glued on
the key bottom when it is in position,
Stand your action on the blocks, and put
the hammeors in the bass and treble holes of
your action, and when the point of the

hammer touches the string, seo that the
shank of the hammer is § of an inch out of
the upright or leaning back, both ends the
same, Now keep the front edges of tho
standards upright or square, and mark the
front of your standard blocks, and keep it
in this position temporarily. You leave this
for the present ; put your keyboard on your
beneh ; take the extreme treble and bass
keys ofl the frame ; take the treble one, and
holdingit {thofanineh from the frout of the
lock board, rub it under the treble note, and
it having black lead on the bottom, makes
a line on the top of your key ; serve the bass
end 1 the same way, and you have a line on
cach key. I’ut them in their places on tho
frame, and get a straight-edge and make a
peneil line across the whole of the keys at
the two marks, then take a centre-punch,
and make a mark in the centre of each key
on the line ; in these punch marks holes are
bored for 2-in. No. 10 screws, and counter-
sunk so that the head is level with the key :
these are called pilot serews; put these .
Now make a pencil line across the keys § of
an inch behind the serews ; now take the
keys off the frame, and the next operation
will be to load them. There are two
methods of loading them : you can either
bore the holes in the keys, and melt the
lead in a ladle and pour into the hole while
holding the key on a flat-iron with the
handle in your bench screw, or you can
buy the leads moulded ready to put n the
holes and make tight with a hammer ; you
will require them 3 an inch i diameter,
one or two for each key, according to your
balancing.

You now make a balance board: this
is a pieco of wood 3 in. wide, and the
length of the key; mark one end for the
back, then cut a kert with your saw in the
contre of the wood, and put a piece of thin
brass or veneer in the kerf, n]lluwing it to
stand above a } of an inch. Now bore two
holes (for a wire nail with the head off to
fit in) ! and }inches in the front of the kert ;
have one of your moulded leads ready ; put
your wire in the }-in. hole, so that 1t stands
above the level of the veneer an inch ; put
the centre hole of your key on, beginning at
the bass end, then slide your lead towards
the back of the key until it weighs 1t down.
Now make a mark on your key at the place
where the lead is, taking care that it does not
come on the pilot screws: serve as many
keys as there are dampers in this way ; then
you change your nail into the -in. hole and
weigh the remainder of the keys. In the
treble the keys are a little heavier, to
compensate for the weight of the dampers
in tﬁm bass ; you bore centre-bit holes in
tho keys right through the sides at the
marks you made in balancing, and fill them
up with lead ; see that the lead does not
move in the holes, to prevent rattling noises ;
as you hammer them in you can try if they
are tight by pressing with the thumb.

You now want a strip of cloth 1} in. wide,
and the length of the set of keys; let the
cloth Le of tirm texture, such as box cloth or
black cloth : thisis glued on tothe keysat the
line behind the pilot serews, so that the cloth
covers the serews ; you only glue behind the
serow, leaving the front of the cloth ovar
the serews loose, as you may have to regu-
late these screws.  After ghung, cut the keys
apart with a knife; you will now require
some baize or felt to put on your key
frame—felt such as that used for putting
under carpets will answer your purpose ;
put the two extreme end keys on the frame,
and mark with a pencil the frame where it
extends outside tllm keys ; also see that the

W
frame 13 level \':'iih the back of the koys ¢ if
it 18 not, plane it down, also cut the t‘ﬁlla'uﬂ'
the frame at the marks you made. You
must now cut two strips of your baize or
felt, one piece 1 1n. wide, and the othep 1}
in. wide, and the length of the key frame:
these strips of baize are to form a l‘liﬁhim';
for the back of the lit‘:lr’ to rest on, and are
placed on the back rail of the key frame
divectly under the pilot serew ; you gauge .
line and make a groove with your rabbet
plane about a 1 of an inch wide, holdine
the rabbet plane at an angle so that it
makes the groove deep enouch for your 14.
in. piece of baize to lay in; the 1-in. piece
18 mn.tp!:.' glued at its front edge and lad on
the frame, and the 1}n, is glued in the
groove and lays over it. You will now want
on the centre pins of your key frame small
pieces of cloth the same kind that you used
tor the topof the keys. In the trade, it is
usual to punch these out with punches for
the purpose ; as the reader will not be pro-
\'hlmll with these, he must cut a strip of
cloth the width and length of the balance
rail, and stretch it across the top of the pins,
then rub a file along the top of the pins
and it will make a hole for each pin ; then
press the cloth down level onthe rail, For
the front rail you will require two strips
of felt: cut these the width of your rail,
and make holes in the same way ; the keys
are now ready to be eased on the frame. For
this you will require two small files, one
round and the other square ; if you cannot
get the size you require at the tool shop in
your locality, you may obtain them from G.
Buck, Tottenham Court Road, W.C.; by
rubbing a picce of thin paper over the
round and square hole, you would be able
to send the size ; you use the round file first,
easing the round hole so that the key drops
easy on the pins but do not make it loose,
Now use the square file for the top hole,
and ease so that it fits ; serve the front holes
in the same way : of course you eas¢ every
key on the frame. Now put the set of keys
as they are on the frame into the case; the
extreme bass and treble hammers are put in
the butt at each end of the action, and while
the lever is resting on the key you plane
down your blocks that are under the stan-
dards until the point of the hammer 1s 2 0.
from the string at each end : this is techni-
cally termed the blow, as it is the distance
ﬂmtlmmmur has to strike or give the blow
to the string.  When you have got the blow
the right distance, you move one of your
hammers, placing it in several butts, to seo
that your hammers will strike cach noto
squarely, and the shanks upright ; you must
move the nction either to the right or left
until you have got it right. Now mark the
place where the blocks or standard feet are,
and these must be glued down on the key
bottom ; put a screw through when the
glue is dry, then take your keys out, ﬂ_“"r.
unhook the tapes or bridles oft the stays:
this you can easily do by using @ par 0
Jliers : notice how they come off, as you ¥
\ave to hook them on later. Now lay youv
hammers out on a clean board & you “Eh
find they are numbered on the side of T
one : then take your extreme treble hﬂl[:m“ﬁr
and cnt a piece off the end of thffk‘“jrhﬂ‘
until the point of tho hammer stry S ias
strine close under the bridge pin : thi.il.gl b
vou the length to cut the hammer b-‘lﬁli;.t-
You will need a block to cut these, 89 700
from the top of the wood of the h:‘lm:l'l:ﬂ 32
the end of the shank they are all the b

l ¢y an make this block by
ength; you can Bios . ce of wood 8 ib
rabbeting the edge of a piece of W at the
long, and making a saw kerf across
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ce you want to cut them. Having cut
-~ hammers to the length required, you
of the shanks so that they fit
te butts ; do not make them loose ; begin
ble, and take each one in rotation
rding to the numbers. While doing this

will have to lean the case back, as the

L After fitting them all 1n, ‘
“'a.ﬂ straight-edges about 8 in. long ; begin
" at the treble, and Elﬂce one on the to

* the hammers and t

% arms, and see that the tops of the hammers
" and check arms are straight ; if they are

- mot so,
:.-h_nﬁl ﬂlﬂ}' are.
~ the hammers:
Ii

- medium thickness, use a small stick to glue

¥ mers will have a tendency to fall

take two

of
e other under the check

file a little off the end of the shanks
You now proceed to glue in
have your glue hot and of

with, put a small portion on_ the shank,

T lace in the first butt at the treble and turn

.o e

-
=

g

g

=
Ay’
1
.
-

%y

~strai

‘the hammer round two or three times while
it isin the butt : this forces the air out, and

L
4

~ gssists to set the glue. Now place the
_ hammer up to the strings, and see that it
_ strikes the note square ; glue about 2 dozen

2ot this way, then press one straight-edge

* under the check arms and the other on the
“top of the hammers, and see that they are

5 ht ; then draw the hammers back, and

Zflat them lean on your straight-edge about
~ 9in. from the strings : thisis the distance of

'
-

it
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-
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. find the place for this, lean the treble and
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:*;j{;'-'jah.ro h t

“your blow. While they are in this position

regulate the spaces so that they look even

g
i

i

to the EYE; serve the hammers right
1e set in this way ; now screw

‘wour hammer rest on with two screws. To

Bty

i.

i

i

e
a

'y
o
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£
il

~ bass hammer back, holding the hammer

“rest under them until the point of the
“hammer is 2 in. from the string : this will

~ be the place for it to be fixed. When the
“hammers are all laying back on the rest,

© just look over them and see that they are

1o your satisfaction ; when

your hammers

%gm dry, place all the tapes or bridles as
‘.é_zf?bafnra ; now put your keys in the case, and
7:ﬁﬁklne: out the keys where the frame passes
. over the cross rails of the key bottom ; then
~‘move your key frame to the right or left,
- until each key is under the lever of each

~ note. Now mark the front, middle, and

s

L

~ 1th of an inc

_back rails of the frame for holes to be bored

for screws to go into the rails of the key
bottom. Having bored these holes, put your
key frame in Eusitinn, leaving a space of

between the front of the

~ keys and the lock front; screw down to

“your key bottom. At each side of the

_.standards, blocks are fitted to fill up the
~'space between them and the ends of the

- made of hard wood ; the bass one

-
5

e

a8

‘X

_En%;'slut 1s cut out of the blocks for a button to

* hammer rest ;

. Sl

- 1nto the ends, a
& line under them on each standard and

~case : these are 1 in. in thickness, and are

-, : has a piece
“cut out for a pedal stick to work through,

iﬂlﬁ hole being lined with cloth ; the pedal
+ stick is tapered from an inch at the bottom

an 1nch square at the top. In a line
the front of the standard a -&-in.

t in which secures the action in its place ;

i
"fri;@’ﬁhﬁ position of these blocks on the ends of

§ i

. the case 1s 1 in. above the top of the
ut a screw through these
0 glue them ; now scratch

. Pub & small dowel in, allowing it to stand
2 out § an inch : these press under the blocks
and prevent the action from moving

" 'i'_i'_arda ; then screw one button on each
standard to fit in the slots before mentioned :

'f~.'.1 n:h?:]]tl, Hglﬂ_kﬁ t:if beechwood & ths of
L3 L m - -
Bund both ends ong, and § in. wide

e and bo i
bin sorew, re hole in centre for

Having secured the action, you will
Prnb&bly find that your hammers do not
ie evenly on the rest: some may be a
shade high, while others may be low ; by
taking hold of the rest in the centre and
pulling it forward, you will find some of
the hammers follow the rest : these are low ;
take out the key and turn the pilot screw
up a little until they remain stationary ; if
any stand a little above the rest, take the
key out, put it on your bench, and give the
cloth over the pilot screw a sharp blow
with a hammer. The hammers being in line
on the rest, the next operation will be to
make the touch : that is, the depth the key
presses down. Take two pieces of wood
ths of an inch thick, 2 in. long, and Zths
of an inch wide ; on the back of these is
screwed a piece of lead sufficient to press
the key down; these are named touch
weights ; one 1s placed on the front of a
treble key, and the other is placed on a
bass key, then a light straight-edge is placed
from one touch weight to the other ; 1if the
keys are too high, and your straigﬁt-edge
does not touch the weights, then your touch
is too deep ; you must alter this by placing
a piece of cardboard under the front rail of
your key frame ; if your straight-edge rests
on the touch weights and the keys do not
touch it, then your touch 1is shallow : this
can be altered by putting a piece of card-
board or thick paper under the middle rail
of the key frame at the places where it is
screwed ; get it as nearly right as possible
to the straight-edge in this manner, then
you must take a shaving off the bottom of
the high keys, while a piece of paper must
be put on the centre pins to raise the low
ones ; those keys that are out of square may
be made square by tapping the centre pin
either right or left, as required ; the spaces
of fronts of the keys are now made equal by
a key spacer : this i1s a forked piece of steel
which moves the key pin to one side or the
other ; you can do it with pliers, but do not
scratch the pins.

Having spaced the fronts, now space the
sharps, and by tapping the centre pin of the
sharp, space it between the two naturals
on the balance rail; the backs of the
keys are sEaced by striking the ke on
the side with a hammer on a flat iron the
way you wish it to move ; strike on that side.
Now you will have to fit the damper rail
when the dampers are on the strings: the
largest damper 1s for the extreme bass note.
Let the rail hang over the standards 2 an
inch each end ; at the treble end a hole is
bored through for a screw to ‘go in the top
of the standard, while at the bass end a
slot is bored out for a round-headed screw
to go through freely so that it does not touch
the sides ; on the front of the damper rail at
the bass end a piece of wood 4 in. long 1s
screwed and glued on, and extends beyond
the damper rail to within 1th of an inch of the
end of the case; behind this projection, a
crank (which is screwed on the end of the
case) works; it presses the damper rail
forward, while a spring screwed on the front
of the standard presses it back, the screw at
the treble end acting as a centre, and the
bass one keeping it in position ; the bottoms
of the dampers should be } an inch above
the hammers when they touch the string ;
if they are too high, you must cut a piece
off the tops of the standards until they are
right, then screw the damper rail on, and
screw a stop on the back of the standard to
prevent the damper rail going back too far,

lacing a piece of felt between to act as a

uffer ; there must be a space of {ths of an
inch between the top of the damper and
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rail. You must now take a pair of long-nosed
pliers, and put the damper heads on the
string, bending the wire to right or left as
needed, and keeping the tops of dampers
and heads in a straight line ; then put the
damper wires in, screw the top button
down until there is Lth of an inch space or
play between the damper and lever when
the wire is in, put them in, and then ent off
the tops level with the damper with a pair
of pliers.

‘ou now procced to pedal the piano;
to do this, you must put the piano on 1its
back on two trestles, =0 that you can get
at the bottom of i1t ; make two pedals of
beechwood 16 in. long, and the shape they
are in the sketch, § of an inch thick ; mark
4 in. from the front, and put two pins n
temporarily ; this is the distance they stand
out in front of the plinth ; from these pins
bore a hole in the right or loud pedal; 2}
in., and bore'a hole in the left or soft pedal,
3% in,, for the pedal bolt to pass through :
these are made of stout wire with a nut to
screw on the top ; also bore a hole 1n each
12 in. from the back for a stout screw to go
through ; glue a piece of felt on the bottom
of each to prevent noise. You now mark the
centre of tlhe plinth, and 2} 1n. each side of
this mark you place the pedals, that will
leave a space of 4} in. between the pedals ;
cut pieces out of the plinth for the pedals to
fit in, cut up to the bottom hoard of the case,
leaving space for a piece of felt to go round
the hole ; this felt i1s glued 1n the holes and
tacked under the plinth ; now let the pedals
rest on the pins, and put them in their
respective holes, and mark through the holes
you made for the bolts ; at these marks bore
two #-in. holes through the bottom board ;
now put your pedals in their place and put
a stout screw 1n the hottom of each. Next
get out the rockers : these you can make ot
deal 1% in. square, and one piece will be 2 ft.
long, and two pieces 2 ft. 6 in. long ; on the
2 ft. 6 in. rockers a small block 1s glued at
the bottom 10 in. from the end, while the
2 ft. rocker has a block 8 in. from the end ;
take one of the 2 ft. 6 in. rockers, and put
it on the bottom board, extending 1 in. over
the hole of the right pedal, the block being
10 in. from the pedal, then mark through
the hole, and bore a hole at this mark for
the pedal bolt to go through, the other end
of the rocker being cut so that 1t 1sa 1 of
an inch from the bass end of the case ; the
rocker is bored with an 1-in. centre-bit half-
way through over the block ; then bore the
remainder with a spoon bit for a 2-in.
screw ; from the hole at the bottom round
the block over, and put a pedal spring on
so that the point of 1t comes necar the bolt
hole ; now clean this nicely with glass paper,
rub some soap on the block and :arrin;;r, put
your bolt through the pedal from the bottom
and through the rocker, put your screw in
through the block, and then pull your pedal
and see that it works free, without noise ;
you do the same with the back rockers,
except that they overlap each other, and
the pedal bolt penetrates both ; the short
rocker is at the bass end and the long
rocker at the treble; rub plenty of soap
where there 1is friction. Dy referring to
diagrams you will see how these are
arranged ; the soft pedal in this piano 1is
what 1s known as the celeste : this 1s a strip
of felt or flannel on a slip of wood, so that
when the pedal is depressed the two ends
of the slip rise simultaneously, and inter-
pose the flannel between the hammers and
strings, and so softens the tone ; the loud
pedal moves the crank, which gives the
damper rail a forward movement, taking
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the dampers away from strings, and allow-
ing free vibration, and so making the tone
louder. B& referring to diagram, you will
see that the two sticks which hold the
* celeste have slots in them; also a piece
cut out of the top for the celeste ship to
ride in ; screws penetrate the slots into each
end of the case to keep the celeste 1n posi-
tion, so that it is near but does not jar on
the strings ; fit it so that the top edge of the
flannel is } in. below the strike line when
the pedal is at rest. You now make a crank
as per sketch,-of beech } in. thick : this 1s
screwed on the end of the case above the
damper rail at the bass end, the front of
the crank being over the pedal stick, the
back being behind projection of damper rail.

-

MEANS, MODES, AND METHODS,

STONB-CLEAVING T0OL FOR SMALL
SPECIMENS.

To the lapidary, the geologist, and the
amateur mineralogist, a handy tool to cleave
with more exactness and less waste than by
the hammer has been much wanted. Some
specimens that have to be opened are so
valuable extrinsically, from their rarity, that
the small cost of this tool would repay the
owner at once using. Its value may be
judged when jade has to be cloven so as to
produce two surfaces without fracturing
any but the part to be divided ; and such
rare stones as chrysolite, aurite, pectolite,
fluorite, coral, etc., to be opened in a direc-
tion for special results.

Such a tool was in use by one of the most
scientific geologists in France, with the
largest display of valuable minerals and
fossils collected at the French Exposition—
Mr. W. Foote, of Rue Desaix, Paris. It 1s
an American invention of Mr. F. A. Clan-
field, Dover, N.J., United States, for whom
Mr. Foote is agent in France.

The illustration needs little description.
Tt is nearly all cast steel, somewhat like the
bed of a lathe, with two poppet-heads, each
with a chisel in a socket-hole, with cross
drift-holes, to enable the chisels to be driven
out at any time. The head, A, i1s recessed
into a slotted mortise in the bed-top, form-
ing a movable joint, turning on the ful-
crum-pin, B, by the purchase obtainced by
the screw, ¢. The shifting-head, E, has a
tongue a third of the width of the bed-top,
which is recessed into a long slot, F, shown
by the dotted line. This is to take any side-
rack. The movable “bridle,” @, 1s the
main stay to resist direct strain in cleaving
stone. It consists of i-inch square steel
bond, fitting quite round outside of bed and
poppet-head, secured only by the pressure
in action, drawing it into angle-notches on
the under-side of the bed. It requires no
bench. A table serves to rest it on, as the
resistance in cleaving is self-contained.

The force required for the hardest agates
or gems is often less than for softer stones
of the same bulk ; but, so powerful is the
leverage, that a lady can use i1t with ease. It
is about 2 ft. long by 10 in. hizh.—J, ", K.

SCIENCE IN SCAFFOLDING.—STEEL  TiEs.

To erect the scaffold from which a strue-
ture 1s rearcd 1s a skilful piece of handi-
work.
“gtages,” from which a building can be
erected without the network of scaffolding,
18 a real scientific advance in building opera-
tions, but it 18 mostly restricted to very
lofty buildings, <o that scaffoldine of the
ordinary form will still be nsed for dwellings
and factories of small altitude.

Recent 1mprovements of elevated |

| Na

Brace for Boring in Angles,

\_

Sometimes the new building falls to pieces |

“before there is time to get the paper on to
hold it up,” remarked a man on a jerry
building that threatened to collapse when
one of the doors slammed. The law is
lenient to such malefactor builders, or it
would not be attempted if the penalty was
penal servitude for such delinquents. There

Scientific Scaffold Ties.

seems a hiatus in building science existing
between the architect and the builder. One
often is biassed by rules, the other often
ignorant of the si.mTlest laws of mechanies,
and helpless to fulfil the main practical pur-
poses of his trade—make a sound building
as a comfortable dwelling-house.  Any one
who has been “clerk of the works” on any
laree building must have observed this, A
surveyor is often employed to fill in this

Stone-Cleaving Tool for Small Specimens.
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bines safety and

tions.
18 the patentee.

matters,

firmness of a

fold iron with an
holds the putlog
view of the same.
forms.

pole.

in their trade.

BrACE FOR

sides.

the Paris Exhibi

separate shaft, out

joint.—H. B. P.

by 'ihe humblest craftsmen in the
. trades, often with the most inadequa
materials, the pole- bearers and e

being old and decayed, especially the r
To aid the builders, afnypslan tyvhich {égﬁ:

overcome this difficulty very de
It is really a simple brace with the bitna

2L g

hiatus, and often very efficiently links archj. -
tectural and building sciences.

The scaffold has to be got together often

building
putlogs

economy would be wel-

comed. A Swiss invention for that pu
1s now shown by the accompanying illustra.
T. G. Grossman, of Seefeld, Zurich,

He substitutes steel for

' cord 1n securing putlogs to poles. It was
shown at the Paris Exposition, and every
opportunity of examining the scaffoldin
was given to those

interested in su

The structure shown had all the

| permanent building when
heavily loaded to test its strength.

Fig. 1 shows the *“dog-eye,” with two
“clutch-points ” driven into the scaffold-
pole. upholding a cross-pola Fig. 2 is
another view of the same.

Fig. 3 is a scaf-
extra double hook above

the pole-hook for wedging the hook that

tight. Fig. 4 1s another
Figs. 5 and 6 show other

Figs. 7 and §&, the scaffold-iron used
to hold an iron bracket wedged tight to the

A practical builder would see at once the
merits and disadvantages of the inventio
and also see that the merits predominat
for economy and security.
practically employs a somewhat similar
means in his * baulk-dogs,” which require
to stand exceptionally great strains.
men are never slow to appreciate anything
which 1s a practical and commercial economy
The way the scaffold was
taken apart by two men was conclusive 1n
the gain of time over using ropes to tie the
poles together, and then wedging the tying
tight, in scaffold-building.—J. C. K.

He already

uch

BoriNG 1IN ANGLES.

All workmen, as well as amateurs, know
how tedious it is drilling holes in the In-
terior angles of furniture or buildings. The
ordinary brace cannot be used for it. The
ceared brace, however small the mechanism,
cannot drill one quite at the bottom of an
ancle and perfectly parallel to one of the

A brace, similar to sketch, was shown at

tion, and seems to us to
well indeed.

of centre with the handle,

but connected therewith by a double hook’s

BY

is made of two

on at home. The

one, cut out twp
other wood—1t 18
(Fig. 1). In each
3 1in. long and

ing form is gone: tl
this kind was portability. 1
pieces of i-1n.
immaterial—7 10. _

make two grooves, F gy

e

SOME MORE PHOTOGRAPHIC
APPLIANCES.

AN OLD HAND.

| DRraINING RACE FOR PLATES—COPYING EASEL—
[NSTANTANEOUS SHUTTERS.

The Draining Rack for Plates 1 & VeIy

convenient, and almost, so to say, n;a]

adjunct to the photographer’s matena.

kinds, rigid and folding

Since the introduction of gelatine plat
development of negatives 18 usually tﬁ&d'

raison détre for th

by 5B

a 4 in. deep, at
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3 HE‘%Z—gnm?;s ‘Rmk—A A, Ends of Rack; Y Y, Mortises for Supports for Grooving : B, Support for Grooving ; C, Grooving. Fig. 2.—Front of Easel—
: Y o t.s& L, Board; G, Groove; E, Iron Rack; F, Pin : Y Y, Solid Feet ; B, Door ; P P, Bolts. Fig.2 A.—Back of Easel—G, Groove; Z Z, Uprights;
s s 3 e o Weight; D, Case to guide Weight ; E, Rack: P, Pulley ; 5, Cord. Fig. 3.—Board of Easel—X X X X, Pins. Fig. 4 —Drop Shutter—
# ﬁnauk ot Lase; 2, Front of Case ; 3, Shutter in Position; A, Ebonite Shutter; D, Opening in Shutter : E, Wedge Stop ; F, Ditto ; G, Catch. Fig. 5.—

odified Drop Shutter working with Elastic Band Case with Grooves: B, Ebonite Shu H, Pin Ela
] _— ® . - . ; : t B - . - .
M, Aperture to remove Spring Catch. & L WS RINVAT ) J, Elastic Band ; K, Catch ; L, Spring Catch;

"
Jrv

3 ;:ﬂefw?l Eac]:]l] nt?er, as in diagram. Pre- | of either wood or zinc. The ordinary | opposite each other. They are best fastened
ki lengt 8 of wood 3 1n. wide and ¥ 1n. | strawght grooving of a plate box is sometimes | to their supporting sides by small screws,
o 8 ong as may be daemedlcuuvement used, but not to be recommended, as the | any projecting end carefully filed off. A
B l".]l':ls a Euoﬂ length. Nail and glue | edges of the grooves are likely to tear the | coat of shellac varnish will complete it.

5l Into the grooves to form a kind | film of negatives set in them to drain. The The Copying Easel.—In all studios where
O omless triangle, and on the inside | shape of the V avoids this fault. Caremust | much copying is carried on some contrivance

1ace of each attach some V grooving, made | be taken that the grooves are directly ' is requisite to support the picture, drawing,
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2% or whatever it may be, at a true right angle

to the plate. The following easel (I'ig. 2),
alth somewhat cumbersome, answers
the purpose well. It will be seen to consist
of two strong uprights on feet, framed to-

| Thﬂr at the top and at a short distance from

the floor, also centrally, a board working in
mﬁeﬁw&an them, kept in place by a
rack and pin, and balanced b{‘ a heavy
weight suspended in the rear. The differ-
ence in this from the ordinary artist’s easel is

instead of open framework, 1t consists
practically of a large drawing board, on
which can be pinned or fastened the draw-
ings to be copied, an advantage that will be
appreciated by those who have much of this
¢ of work to do. To construct it, cut

~ out two uprights, zz, 8 ft. long by 2} in.

thick. The upper end of each may be
somewhat ornamental, and the lower fixed
into solid feet, Y y. On the inside of
one upright cut a groove 6 ft. long, «,
and bhollow the other out sufliciently
deep to correspond with the opposite
e; and make up the ontside with a
inged door, bolted top and bottom (IFig.
2 A), which, when closed. forms a groove
for the projecting pins of the central board
(Fig. 3, x x x xX) to work in. To the
centre of the bottom of the board fix an
iron bar perforated with holes, half an inch
apart, £, which passes through the lower
connecting bar of the supporting frame,
strengthened with an 1iron plate, and 1s
retained at any height by the pin, F, being
passed through and resting on the frame.
On the lower face of the board is fixed a
ledge, w, for the purpose of supporting
framed pictures that would be too heavy
to be supported by pins driven into the
board, the usual way for light works. The
diagrams will explain the construction in
detail.

Instantaneous Shutters are, of all photo-
graphic appliances, perhaps, most varied 1n
character, and may be numbered by the
hundred, every maker having some pet
design of his own that may embody some
improvement on those that have been
already constructed. The object in all cases
is to give a brief exposure to the plate,
always expressed in fractions of a sccond,
in contradistinction to time exposures,
which are generally understood to be
from one second upwards. Nome shut-
ters claim to be under the control of the
operator for any space of time, their speed
being regulated E}r tension springs, and

marked by a pointer on a scale. As to
their aaccura.ci' or high speeds, it is some-
what doubtful. One of the first contrivances

for instantaneous work, and which even
now is not to be despised, is the drop shut-
ter (Fig. 4), which we propose to describe.
It essentially consists of a perforated sereen,
A, falling before the lens, the exposnre
taking ]:-]:l.E'E {Iurin: the time the npt.-:nin;__-;
passes before the lens i the act of falling,
the weight of the shutterbeimng its onlymotive

wer. This speed may, however, be aceeler-
ated by the tension of an elastie hand., This
kind of hhllttEI' has <everal l!]ntlinl"il”ill"iﬂ, to
work behind the lens, and thronsh the lens
mount itﬂﬁ-]f 1 1]!1.* Im:-:itinn II.'-IIH“}' nm-n]:i:-tl
by the diaphragins. The conditions essential
for the satisfactory working of all shutters
that are used in front of the lens, and
attached to it, are, firstly, freedom from
vibration during its action, and the absolute
obscuration of light from the lens at other
times. They should also be of as light
weight as it is possible to make them, as they
are generally used on small light cameras
and lenses, that the additional weight of

shutter on the lens hood tends to rendai :

less steady. Any shake produced at th:
end of the journey of the shutter is of no
consequence, the exposure having becn
effected ; but the slightest vibration during
the time 1t 1s in transition is fatal to a sharp
image. Such vibration is very difficult, if
not impossible, to detect, except in the un-
satisfactory result. A rﬂugll and ready
method 18 by holding the lens in the hand
whilst releasing the shutters, and noticing
if there 1s any tremor during the movement.
A very trifling jar may thus be detectued.
We will proceed to construct one. In the
first place, the size of the lens for which it
1s to be made must be known, the diidmeter
of the lens mount deciding the proportions
of the shutter. A lens most frequently used
for 8% by 6} pictures is the Rapid Recti-
linear, the diameter of the lens hood being
2t m. We will take this as our gude,
Plane and smooth some -in. mahogany, or
other light, close-grained wood, and make
two pieces, 3} in. wide and 8in. long.  Glue
a strip of wood 2 in. thick and 3 . wude
across the centre of one of the pieces (Iig. 4
B), and when dry, cut an opening sufliciently
large when lined round with a bit of cloth
or velvet to fit the lens hood exactly and
firmly ; in the middle of the other, cut
an opening 2% in. square, c¢. DBlacken
one side of each with black wvarmsh or
Stephens’s ebony stain.  The stain 1s, per-
haps, the best. A strip of wood rather
more than ¥ in. square is glued down each
side to separate the pieces, and all glued and
serewed together. We now have a shallow
case, open at both ends (Fig. 4), with aper-
tures in the centre of each, and facing each
other. In a piece of ebonite preferably,
although wood will do, 4 in. thick and 14
in. long, the width of the inside of the case,
make an oblong opening, D, 4 in. long and
21 in. wide, so that it will pass through
the case with little or no friction. A strip
of wood, ¥, is attached to the upper end to
act as a stop, preventing the slide from
assing through the case after the exposurc
Lﬂ.ﬁ been made. In order to prevent any
rebound, the strip at the top is made wedge-
shaped, as Fig. 4, 7. This completes the
wooden portion of the shutter, and 1t may
be actuated by hand, but it is better to fix
a catch, g, on the side engaging with small
saw-cuts in the edge of the shutter.
order to ascertain the proper position for
these cuts, pull out the shutter until the
lower part entirely covers the opening ot the
lens, holding it up to the light to make cer-
tain that none can pass ; then make a saw-
cut in it just above the top of the casing.
Push down the shutter until the opening 1s
fully disclosed, and make another cut. A
simple pivoted catch (Fig. 4 6) is now fixed
to the side of the case, the end of which
will just engage the saw-cuts, and retain the
<hutter in either position with the lens dis-
closed for foeussing or obscured ready for
exposure. A slight pressure with the finger
now on the catch will liberate it and the
shutter will fall, the wedge-shaped stop, F,
preventing any rebound.  The favourite
method of working all instantaneous shut-
ters is by the pneumatic release, which is
simply an indiarubber tube with an air-tight
hollow ball at one end and an expanding
tube at the other. Pressure applied to the
ball expands the tube at the other end
pressing against the catch, and so setting it
in motion. The time of exposure of course
depends on the rapidity of the fall and the
length of the opening. With a shutter as
deseribed, about the twentieth part of a
second is occupied ; this may be decreased
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- avery useful shutter, and free from ﬁbﬂﬂﬂ;

In |

hy slightly sloping the shutter, so that mess
iriction is caused, or the speed increased ¥ |
attaching an indiarubber band whose elas
ticity will give impetus to the fall. Thisis
and much good work has been done by i
Instantaneous shutters for very high
are altogether more elaborate affairs,
are made by the judicious combination
wheels, levers, and powerful springs, A
modification nf the drop shutter 18 constrye.
ted by substituting a_groove, as in Fig §,
for one side of the casing. A small knob, &,
15 serewed into the shutter ; an indiarull;\u
hand, J, passes over it, beiug fastened at eagh
cnd to the sides of the case; the shutters
being drawn out, the band is stretched,

on being liberated, drives the shutter alon
the croove. A small spring catch is fix
to the lower edge of the slide that falls into
a slot at the end of the journey, thus pre.
venting any rebound. This shutter is used
horizontally, and the speed entirely regu-
lated by the strength of the elastic band.

The roller blind shutter is, as its name
indicates, made on the principle of ordina
spring roller blinds, nntf'ma.}r either be 1153
behind the lens or before the plate, working
either from right to left or from top to bot-
tom. The blind itself 13 made of opaque
material, with an opening cut across the
centre of about half an inch in width and of
the length of the plate, or diameter of the
lens, according to the position it is intended
to occupy in the camera.

Another very good form is the double
drop shutter, designed by Mr. A. Co
and intended to work behind the leus.m
is practically part of the camera front,
working quite independently of the lens
This is constructed of two separate sliding
pieces, one above the other. On applying
the release, the lower part falls, disclosing
the lens; and, on removing the pressure
on the indiarubber ball, is rapidly followed
by the other, which covers it again. It
is not a very rapid working shutter, but
sufficiently so for most purposes. Very free
from vibration, the fact of 1ts being attached
to the camera instead of the lens 1s e‘iraaﬂy
in its favour, as any lens can be used, irre-
spective of size. The convenience of this
form has made it a favourite with many
leading photographers. Time exposures
can be readily given with it, the exposure
continuing so long as pressure 18 appll&d to
the ball ; remove the pressure, and the lens
iz at once closed.
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120.—Parent Wine Tureap Frer Saw.
I uave replied more than once to nnrreﬂp_opdm:
in *Shop” that when I was In & position
state positively that the Patent erﬁuld A
Fret Suw was fairly on the market 1 wo
the sizes in which it is made, and the 1
current. 1 am now well able to do this,
have received specimens from different quarters.
A correspondent wIl"Lﬂ gé-wel n:ﬂnmu sends WO -
saws, and aays, * The two &8s .
ﬁne:;, 00, anyd a thicker one, No. 5; they % .
made in sizes between. My g
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o ¢ Bradley.” Mr. Herbert Bolton,
“dealer in Fretwork Materials and Designs, 59,
4 RBurmantofts Street, Leeds, writes: ¢ Herewith
T beg to submit to your notice sample of the
'+ Patent Wire Thread Fret Saw that has been so
~ much inquired for in ‘Shop’ for some time
~ past. Will you mention in ¢ Qur Guide to Good
E‘ahjngs' that these are 7d. per dozen post free,
or 6s. per gross? The sizes are from 0 to 5 in-
. clusive.” They are also kept on sale by the old-

established firm of Messrs. Moseley & Son, 323,
E High Holborn, London, W.C., who wrote to me
. g short time since to say that they are now pre-
4 pared to supply them. These saws are so con-

structed that the teeth project on all sides, and
- as the teeth run in a spiral from end to end it

appears that the saw teeth are first cut in the
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' ordinary way, and the blade is then twisted in
i order to give it its new form., The advantages
{'.‘- . claimed are: (1) That it will cut in any direc-
*  tion, 8o that it 18 unnecessary to turn the work;
" (2) that it never sticks fast but constantly frees
.o itself; (3) that it is stronger than any other

. saw; (4) that it retains its cutting powers
~ longer; and (5) that it cuts more rapidly than
- any other saw. Further it is said that the per-
. formance of this ingenious invention is most
* surprising in the way of cutting, and that the
uliar make renders it entirely free from all
. the faults peculiar to the ordinary fret saw, and
© capable of doing work that cannot be accom-
% plished by the latter. A considerable saving of
. time is said to be effected by its use and its
_ practice. Although its cost is somewhat higher
. 1t 13 found to be more economical than the
- straight fret saw, because a greater amount of
- work, on the average, can be done with each
- individual blade. Readers will find from their
- own experience, on making trial of them,
- whether this be so or not. For myself, T regret
- to say that I have not yet been able to find time
. or opportunity for testing them.
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121.—%“ Tue AMATEUR.”

I frust that amateurs who stand in need of
more patterns for fret-cutting, wood-carving,
- and ornamental woodworking generally than can
* be given in Work will not forget the monthly
% magazine entitled ‘‘The Amateur,” a serial
* publication of continental origin and production,
- published in this country by Mr. Henry Zilles,
- 24 and 26, Wilson Street, Finsbury, London,
E.C. The third volume is commenced with the
January part, and as the year is yet young a
~ favourable opportunity for beginning ‘presents
- 1tself to intending subscribers. In the December
- part, completing Vol. II., some excellent patterns
. were given for chip carving, or ‘““notch cut
. work,” as the Germans call it, a kind of surface
_ ornamentation, with small carving tools, which
- 15 easily done, and is beginning to find much
favour among ladies.

122.—WaLkEeRr's TurNING PATTERNS.

. Mr. F. J. Walker, 41, St. Helen's Strect,
. Ipswich, sends me a sheet of patterns for turn.
- 1ng, comprising knobs, finials, spindles, pillars,
4 etc., well proportioned and excellently drawn,
. and writes: — “ Herewith I beg to hand you
- advance sheet of a set of turning patterns which
- I am preparing for publication. The set will
+  consist of 50 distinct patternsin 5 sheets of 10
- each, They will all be the same size, and
E{ ~ equally well drawn as the enclosed, the only
. difference being that those for sale will be printed
i by the ferro-prussiate process direct from the
.~ tracings. 1 would beg to call your attention to
* the fact that these patterns are not stencilled
- copies of common mouldings, but originally and
« accurately drawn. I shall issue the first 100
- sets to the readers of Work at 1s. per set, after
. Which the price will be 25.” Let me warn my
~ readers that there are only 99 sets to be had at
. the low figure named, as I have taken advantage
. of qnun‘:t]r of knowledge, and secured set No. 1
& by lodging the required coin of the realm with
- Mr. Walker. It is the best testimony I can
B1ve with regard to the excellence of his patterns
oom my point of view, judging from tracing of
et 1, Tur Epitor.
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A CORNER FOR THOSE wHO WANT To TALE IT.
—

NOTICE TO CORRESPONDENTS.

*s" In_consequence of the great pressure upon the
“Shop " columns of WORK, contributors are
requested to be brief and concise in all future
questions and replics.

I'n answering any of the * Questions submitted to Corre-
spondents,” or in referring to anything that has appeared
in ‘' Shop,"” writers ave requested to refer to the nuwmber
and page of number of Work in which the subject
under consideration appeared, and to give the heading
of the paragraph to which reference is made, and the
initials and place of residence, or the nom-de-plume, of
the writer by whom the question has been asked or to
whom a veply has been already given. Answers can-
not be given to questions which do not bear on sub-
jects that fairly come within the scope of the Magazine.

I.—LETTERS FROM CORRESPONDENTS.

Angles for Hoppers.—J. G. W. (Glasgow)
writes :(—**On page {14, No. 26, B. A. B. gives a
sketch of how to get the angle of boards for hopper,
which is quite clear. Instructions are still wanting
how to find the anﬁlc for butt joints when the topand
bottom edges of the hopper are square to the faces

Angles for Hoppers.

of the sides, as in Fig. 1, not as in Fig. 2—that is to
draw down the rmpi e for the butt joints, and set a
bevel to it,and apply to the butt edge, asin Fig. 3. 1
think this is the point which most of us can't get
over. If you possibly can make this clear, I think
the mystery will be solved.”

“In answer to J. G. W. (Glasgow), may I be per-
mitted to say that my reply, which he understands,
was only supplementary tothat written by 1<, D., and
printed on page 173, June 1. I therefore only sup-

B G F A
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eclevation angle of
Hopper. Draw
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to A B. Draw A D
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n K Monsure
! fromnptoD, With
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then s FE 18 the
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lied what IE.
D omitted,
J. G. W. might
refer to page
173 for informa-
tion on thesub-
ject. J. G. W,
however, does
put  another
question when he says,
“when the top and bottom
edges are square to the
faces of the sides.” As a
matter of fact, the bottom
does not often require to

be square to the face of E
sides. I will try to make
it plain. He (J. G. W.) Angles for Hoppers.

ill also notice I give _
another but equally correct plan for getting angle
of ends of boards. Scarcely any books give any
help on this subject.—B. A. B.”

Registration of Printers.—W. 1. W, (Ban-
chory, N.B.) writes:—"H., E. C. (Wednesbury)
writes in ‘Shop’ (see page 509) about registration
of printers, ching a printer in a small way I in-
tended to follow his advice, and have myself
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registered with the Clerk of the Peace as stated. I
applied to the Clerk for County of Kincardine, but
he is not aware of on what conditions a printer
may carry on his business, and if they have to be
registered, he says, it is not with him. How does
H. E. C. account for this?”

Taking out a Patent.—Loco (Finebury Park)
writes :(—"*As one greatly interested in Worg
from its commencement, I was glad to see an
article on the above subject (see page 515), as I
believe many would-be inventors are kept from
availing themselves of the protection afforded by
law, through their ignorance of the mode of obtain-
ing apatent. To such as these your correspondent
C. C. C. has aflorded some valunable hints. while at
the same time he seems to have fallen into the
same crror as, I might say, the majority of those
for whom his article is intended—that is, that as
soon as provisional protection is obtained the in-
ventor is safe, or, to quote his own words, ‘s safe
(meanwhile) as if the patent had actually been
granted.”  Now, although provisional protection
secures us against subsequent applicants, and also
sccures to us the right to publish and use the in-
vention without prejudice to the patent to be ob-
tained, it does not sccure to us the full rights of
a patentee—that is to say, the right to prevent
others from making and using the invention to their
own profit. For instance, suppose our imaginary
friend, the inventor of the wheelbarrow, after
gelling provisional protection for his invention,
torthwith starts to make and sell the same. A
second individual or imitator (of which there are
many!, seeing that the invention is only provision-
ally protected, also starts to make and sell similar
wheelbarrows. Then the original inventor has no
remedy whatever, as he cannot sue the imitator
for any act of infringement committed before the
patent is actually granted. Any protits that the
imitator may have gained are therefore legally his
own, ldo not see exactly why your correspondent
should prefer to describe everything so rully by
the aid of drawings, as when the complete specifica-
tion comes to be tiled he will then have to adhere
pretty much to the deseription given in the pro-
visional specification, as the examiners are sure to
object to anything being inserted in the complete
specification which was not indicated in the pro-
visional specification. Your correspondent C. C. C.
would have done better to have left out the claim
which he makes at the end of his speecification, as
no such claim is necessary in a provisional speci-
fication. Where a complete patent is taken out in
the first instance in addition to the two forms
marked €, a form marked A or A’, bearing a £1
stamp, as in the case of provisional protection, is
also required. It will thus be seen that the forms
Tor the complete patent will cost £4, the same as
when a complete is filed after a provisional.”"—
[With regard to Loco’s ecomments on what has been
suid « propos of provisional protection, I must
sitll be allowed to retain my former opinion. I
know that the words of the oflicial circular are
that ** Provisional protection entitles an applicant
to use and publish his invention without prejudice
to his patent rights, but does not protect him from
the consequences of infringement,” and that this
would seem to credit it with a very limited value
only. DBut it appears to me that the common
opinion drawn from experience may give a more
true appreciation of it. A rival maker may, as
l.oco suggests, make and sell a similar article.
iut he cannot well do so without its coming to the
ears of the inventor, who thereupon completes his
patent, and stops the sale, with probably a result
ot loss ruther than gain to the pirate. Or, a second
inventor may, in the interim, obtain protection for
a similar invention. Such a case has occurred
within my own knowledge ; but the first applicant
having the right to complete tirst, did so, and the
secuns inventor had simply to withdraw. Only a
negligent inventor will, as it appears to me, be
otherwise than virtually safe. As regards a claim
in the provisional specification, it is immaterial;
additional claims can be added in the complete
specitication. It is rather a matter for individual
Judgment. Asto Loco’s objections to the free use
of drawings, let me say that an inventor ought to
be able to adhere pretty much to his drawings;
but he can, if he pleases, add others in his com-
plete specitication. I have added a converse
method in one case, and no objection was made to
it by the examiner. Loco will, I think, see there-
fore that his objection is of no great moment,
whilst the following special advantage may be
instanced. If he bears in inind that * pictures are
the books of the illiterate,” he will see how much
better the working man understands the specifica-
tion*when it is read over to him, if it is freely ex-
plained by drawings. In most cases where a work-
ing man has come to me, he has first made a model,
and the parts of this he recognises in the drawings
al a giance, and is able to deteet any little omission
should there be any. I imagine also that explana-
tion by drawings must save thought and time to
the othicials at the Patent Ofiice.—C. C. C.]

Simple Incubator.—J. E. L. (South Lambeth) -
writes :—"" In reference to B. F. (Liveripaan \see
page 557), I beg to ask if he will kindly give us
more explanation respecting the simple incubator,
with garden pots, which he showsin his diagram,
marked D, . Do they both join together, or is
there a passage through, and what is the supposed
amount of heat from the lamp to produce satis-
fnctn{;; results? Haus the box a door to it or is it left
open
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II.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

A Baby's Crib.—CLYDESIDE.—I do not think the
construction of a baby's crib should be beyond
Your power. Of course. knowing nothing of your
gkill in joinery, or the size of the baby, which is a
variable term—one has known babies of seventy-
five—it is hard to give exact details or measure-
ments. Speaking roughly, I should think a plan
about 4 ft. by 2 ft. 6 in. would allow room for
growth. I should take four upright posts, at the
usual height from the floor, and mortise in cross
pieces ; or, if this be too technical, use thicker woorl
and simply screw each piece. A top rail at the usual
height might be added, with a railing of either
straight or turned wood to keep the precious con-
tents from early nocturnal expeditions. The floor,
80 to speak, of the bed could be made of sacking
nailed to the four pieces of the frame. If space

rmits, it may be possible to give a working draw-
ng of such a thing, which would no doubt meet
the wants of many. But for the sake of household
peace, remember the old rhyme, and see that what-
ever may be made is strong, else down may come
baby, crib, and all, and this member of the statf of
WORK become accessory, however innocently, to
h_ﬂ.hjf slaughter. Knowing the peculiarly destruec-
tive power of the young Briton, I should suggest
cast iron or wrought steel as the best material, did
not I fear the flippancy of the advice, no less than
itsimpracticability, would be condemned. Seriously,
no work could be more deserving of honest praise
than such as ]);nu purpose, for the love of a strong
man for his child 1s perhaps the most sacred thing
of this life, and if the above remarks seem too
jocular, I pray yvou pardon them, for 1 know no
nobler instinct than this fatherly care for child-
bood.—J. G.-W,

Organ Engine,— A WELL-WISHER (Chichester).
~—The Otto Silent Gas Engines are made from half
horse-power upwards, and are adapted for organ
blowing. If your single manual organ is not a
large one, I should think the -half horse-power
engine would be sufticient for vyour purpose. I am
unable to give you any information as to the price
of the engine, but if you communicate with the
vendors, they will no doubt be pleased to furnish
you with full particulars, I believe the engines
consume about 23 fect of gas per hour per indicated
horse-power.—M. W.

Binding Single Plates. — CLYDESIDE. — That
*“Bookbinding Made Easy” proved intelligible to
you is somewhat of a relief to its author, for a dear
friend who told him the sort of truth dear friends
are apt to indulge me with, said he tried in vain to
understand it. The great obstacle to binding
single pages is that, try how you will, the book will
not open flat, unless you ]pastu each c-:m[f\le together
with a strip of paper folded at the back, and thus
make them, to all intents and purposes, ordinary
folio sheets. If this course is not adopted, and it is
a tedious and delicate task, the only other way I
know is to lay all the pages in a pile with their
edges exactly true, then taking a finely pointed

kin or bradawl, bore a series of holes some
uarter inch from the left-hand margin, and stiteh
them firmly with coarse thread or fine twine. So
far it is plain sailing, but immediately the diﬁicu]rr
arises how best to fix them in a cover, and although
I have tried a dozen makeshifts, I must own I
never succeeded in doing so with a stiif cover, and
now always fold a piece of limp cardboard, scored
to fold with a sharp clean angle, just over the
whole lot of prints, and bore the holes through it,
stitching it with the pages themselves. If a piece
of linen or buckram is pasted over the back to
keep the stitching firmn and safe, the book is well
preserved, but it does not lie open as a book should.
On the whole T should recommend, if the book is
one likely to be used for reference, or still more if
wanted for purposes of copying the plates—sup-
posing them to be designs of some sort — that
CLypgEsIDE should boldly face the trouble of
affixing strips of paper to the backs and treat them
as if they were ordinary pages.—J. G.-W,

The Mail Cart. — G. F. Iﬂ'ﬂ!’ffﬂfﬂram?. — An
article has been written on the mail cart with draw-
ings of same, and appeared in Work, No. 30.
There are three different designs, each possessing a
novelty in the make, Sincethe article was written
I have thought over a plan whereby a lifting hood
might be made to fit the cartto protect the children
from sun or rain.— W, [,

Ladies’ Work Box, ete. - =. I ] (Newtowan,

Mont.). - Every endeavour will be made as suc-
cessive nimbers appear oo meet the desire of
gnh=cribers for Hrrqu things, nd well as large, In
elue tpne the wishes of voursell and your =ix friends
Fhaldl bee fully met, bt it 5 net pos=sible, a5 yon
must know from cvepvday experienee, to do every-

thing ot onee,  Samcthing, and indeed many things,
must be ket wadling,

Combincd Bed Sulte. .. 1. H., (exedlicin) . -1
venture to subpnit rough sketeh of combuned beul
guite with less work in it than that published, 1 do
not think it advisable to take away any more wood,
if it is intended to make it a lurge job as per
sketches. If a smaller article is reguired the
bottom part might be taken away bodily, and the
top part rest on four stout legs, the whole panel of
the door falling down as flap, and being hinged to
the bottom door stile. Concerning the thickness of
wood I had more than one reason for giving it as
4 in. Firstly, it will be apparent that if it is made
as in No. 26 of WoRK, and the wood is even | in.
thicker throughout, it will increase the weight of

Job to nearly a quarter as much again. Secondly, l
this extra wood means extra expense. Thirdly, if |
made in comparatively thin wood. as there are so |
many boards connecting with each other, it will |
have a sufficiently firm and solid appearance. In |
the sketch, however, 4-in. wood would scarcely be |
the thing, as there is so much space to counteract

the etfect of the wood. I should say have the sides

and thelong door 7 in. thick, and the centre upright |
board and the horizontal ones § in. thick. The
glass door might be & in., and the drawer fronts
:1n. You will see that 1 show two knobs on the

Combined Bed Sulite.

long door stile. One is to fasten the flap, the other
the whole door. So far as I can recollect, I believe
I shawed this in my original drawing. Whether or
no I cannot positively say, but if I did the engraver
must have left it out, probably considering it was a
mistake, or else concluding that one knob would
fasten the flap to the stiles, and the door to the job.
This latter could be done, but then the flap would
alwavs be loose. unless the door were shut. In the
present sketch I have shown the glass door rests at
the top. to come within the thicknesses of the two
sideboards, and noton them asin WoRK No. 26. If the
centre shelf is placed at the proper distance it will
form asupport for these rests, to keep the glass at
the angle.—J. S.

Punching Dies. - R. G. (Denkam). —Punches
and dies are hardened by heating to a low red, and
lunging in water. You ask for a few hints on
ardening and tempering in general. This is
almost entirely a matter of practice, but the follow-
ing are of the nature of fundamental principles : —(1)
Hardening almost invariably precedes tempering ;
the reason being that it is easier to lower a body to
a definite grade of temperature than to raise it to
that grade. (2) Since all articles are liable to warp
in hardening, various practices are necessary 1o
lessen this tendency, as heating articles in boxes to
render the temperature equable, plunging vertically
into the hardening mixture. cooling betwecen plates
when the articles are thin, and using lukewarm and
oily or medicated mixtures. (3) The less often
steelis passed through the fire the better, and over-
heating should be scrupulously avoided. A clear
fire <hould be used, and charcoal is better than coal.
(4) The =seale should be ground off before heating,
and the oxide produced by the fire rubbed off wit
a stonc, and then with waste to render the changing
colours visible, (3) Small objects are better heated
on a hot bar of iron than in the fire, as the colours
are then more readily observed, and the tempera-
ture under better regulation.  The shank of the
tool is often used asa reservoir of heat for the cut-
ting poant, communicating 11s hem_thc-rr-ln until the
right colour is obtained for quenching.—J.

Sjemens’ Drum Armature.—I'UZZLED (Burn-

lew).—The machine you saw was probably one of
Sremens and Halske's continuous current dynamos.
(n these machines the ends of the armature coils

do not each terminate in two E:'n',':lm-nt:-'.“_uf the
commultator as in the form known us the Siemens
H armature. In the machine you describe there
are 12 coils on the armature, and 18 bars on the
commutator. The ends of each coil, therefore,
branch out to four different bars u:rrangeq on
opposite sides of the commutator. Each coil of
this nrmature is made to cut the lines of magnetic
force four times during one rf:wuluthn _{]f the
armature, and this gives a certain continuity and
regalarity to ihe current.  If you care to go into

LIS,

the subject further, you will find a full description
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of 1hesEﬂmncg}?es, illustrated by on
pages 209 1o 302, rt o5 of * ici

service of Man,” nﬂ' being pufﬂﬁgicg; ﬂ“ g
i.,‘;is]-é«i:ll & Co., Li!gliitml. at 6d. each part, I o
1ighly recommend this book

eleetricity.—G. E. B. 10 all students of

Violin Bow-hairing,—JEUNE EcoLigr.~I am
preparing a paper, with illustrations, on the abov
subject. which will appear as soon as space .

Organ and barmonium building wulm;
thoroughly treated in Workg.—B.

Violin Strings.—SHEFFIELD BLApe.—I
obtain the information you desire, bhut surely if you
pay the price you will have no difficulty in g
t1h{: strings you require. Try Tarr, of QOre
Street, in your own town.—B,

Flux for Solder.—DBLowrire wants to
what is the flux used by silversmiths for silyer
golder, and how to prepare and useit. It is borax
and the necessary conditions of successful soldering
are perfeet cleanliness and freedom from Erease
and all other impurities in everything used in con-
nection therewith. The solder and the work to be
soldered must be scraped clean, and the borax
slate and pencil must be washed clean. Generally
borax-—lump borax, not powdered—is rubbed u
with water until it is as tLick as cream, or until it
stands in ridges. The article it is rubbed upon is a
piece of clean siate, 4 10 6 inches in diameter, and
to roughen it it is sometimes scored across with the
edge of a file. Make plenty while you are about it
for the job in hand, and apply it to the work witha
borax pencil (camel-hair brush), taking particular
care to get all the surfaces that the solder is to run
over covered with it. The next thing to do is to
prime vour work with solder, and %m‘ silver it
would most probably be small pieces called
“pallions” that we ghould use, and they would be
picked up by the borax pencil and laid zlong the
csolderine seam.  All you now have to do is to
gently hieat it to drive off the moisture, and then, if
these ** pallions™ have not moved away. you can
apply the full heat and make the solder runm,
Another way, after boraxing the soldering seam, is
to have & narrow strip of solder and apply it to the
work at about the time i,‘ﬂu think it will run, and
42 it runs vou move it along until you get 10 the
end of vour soldering seam. Should there be too
little borax on your work, you can pass a piece of
the Inmp borax along it, and it will hold if the work
is hot. This is in place of leaving the work to get
cool previous to applving more with the genc;i.
The strip of solder spoken of above must be held in
pliers or something of that sort, Borax is some-
times burnt and powdered before mixing with
water. but that is only for cascs where it 18 0 fal:
importance that the solder does not move. 1ho
this answers vou. If it does not, then please Wrg
aczain.—H. S. G.

Fern Case and Fountain.—D. M. (Larbert,
N.E.). —1 presume you mean that you want &
fountain for the inside of fern case. I 8o, you had
better not have one of the self-acting kind, as it 18
hardly likely that your case—not having been
designed for that purpose—would be suitable. An
article appears in No. 31 which contains details of 8
very simple plan of fountain, which you can
adapt to your requirements,—C. M. W.

Chiming Clock.—H. E. B. (Liverpool)—1t i
not possible 1o deal with this subjectat Iz_rreaent.

Home-Made Lathe.—H. E. B. (Liverpool).—
Instructions for making lathes of a simple chﬂ.y!utar
are wiven in the papers entitled ** Lathes for Lvery-
body.” ‘

Advertisement Pages.—J. G.—I am obliged to
vou for the correction. which I have forw e&ﬁ
the writer of the paper. I am glad to know. :
vou find Work helpful. There is no necessily,
think, for me to repeat what I have a}:ea-:lg said 80
often about the pages that contain & vertise-
ments. ‘

Building Society.—PLUMBER.—It 1s‘almgethg
bevond my province to say an thing with rfﬂgeer
to existing building societies, 1imay add, however,
that I am unacquainted with the one about wa.nﬂ.
vou write. You have the rules, I1:1-_nztt?ll:i;lll;a':1|ir
can ascertain from them if you can wi
money that you have already paid 1n. .

Glass Staining and Lead Light Wor <
PLUMBER.—It is not possible to cnmm%nc:ea
of papers on these subjects in V ﬂlumg ; ve

Painting Carriage.—\V. M. (Islington). _-uar}'
have omitted naming your ca.rrw:gef in rt;uri'n q e
The two prettiest colours I know of to Eelluw i
bination with silvered work are lemon ¥ ninted
black—the body panels and upder-cﬂ;ni?ggrp i
vellow picked out and fine lined blac % pm ,
out lilac and fine lined black. Ph%ln;n rgﬁﬁ y L
any, to be in the following cnlnurs.hﬂl& 1and'unmﬂer~
gruén. and brown. If we hﬂt'f:_ the y & ellow
carriage black, we pick out wi R bt
graduating

vellow at the b _ C
vellow, raw sienna, and burnt sienna ;

mnst be mixed with white or yellow an

stead of placing the colours upon ;
E:Rnu];llaee tl.}hem ?ﬂ close proximity to each other

i te
o> care that the yellow 18 gul

E-%ll‘m;::t:s will run into each other. et ﬂ;ursirﬂw
fine liner you hn{‘?hﬂ.::ldd];ge.g letim%:t;‘:fr L s
; tween. en d t A siegnd
ill']l?'vlz:adbewith white, and line _twuth Egh rﬁ;g;ﬂ :
space, these lines just touching Eﬂ]l i ﬂm‘.. 4

here will be a space left; this Wlfl e Mg S (S
colour made of burnt sienna &n




SroP.

7133

RN ery stylish appearance when finished,
lilpﬁi:gvlgks er]l upon a dark brown. The
m should be in silver or gold shaded, the

iy 0 ] .

e ellow. The following would also
."ﬁwal? lgil?i[ri:hrl will give for the benefit of other
Vo -—Rich blue body panels, fine lined yellow.
§ Under-carriage yellow, picked out black or blue

i fine lined black. Green body panels, fine linec

» vermilion. Under-carriage vermilion, picked out
d black. Rich olive green body panels, fine lined
i lake- lazed vermilion. Under-carriage lake, picked
» ount black, fine lined vermilion. Brown body
; panels and under-carriage in any shade, fine 11n1u:r1
r with white, orange or tan, picked out black. The
1 mouldings of the body in all cases painted black.
. 1 shall be pleased to supply you with further in-
F .

formation.—W. P.
Hand-Railing and Staircasing.—BruTvs.—I
will endeavour to_meet your wishes on this point
 assoon as I can. I have some drawings from the
. workman of whom I spoke in the early numbers of
WoRK, but they are unaccompanied by descrip-
tions, and he is now far away from London at work
on & long job in the country. I must try to find
gomeone else to write on the subject, but whoever
may undertake it must not run in the old grooves.
' Readers seem to think that there is no trouble
" whatever to get good writers on special subjects.
. If they had had my experience, they would find it
. by nomeans as easy as they imagine, and would
pot wonder at the delays that frequently occur.—ED,

Brass Ball Making.—E. J. B. (Blakenhall).—
By all means send me the article referred to on
::Erm Ball Making” on approval.

mnl.:ig Cast Iron Diameters. — TINNER
(Hull).—Your testimony as to_the value and utility
of WORK is very gratifying. Weare always pleased
to hear that our etforts are appreciated by those
for whom we write—viz., those who are willing to
learn and anxious to improve their knowledge, not
only of their own trades but of anything useful.
To tin cast iron articles, they must first be pizkled
in a bath of mixed acid—hydrochloric acid 2 parts,
sulphuric acid 1 part, water 7 parts. The stronger
the pickle is made the quicker the articles will be
; rea.dp . Heating the pickle also will cause it to act
quicker. Iused to use a large wooden tank lined
with lead, and a steam pipe'led to it ifrom the
boiler that drove the engine, 'When the things are
sufficiently clean, rinse, and dip in a bath of *'killed
gpirits " in which some lumps of sal-ammoniac have
been dissolved. Pour this into the tinning bath, on
which keep plenty of sal-ammoniac in a melting
state. When tinned, take out and wipe or shake
off the superfluous tin as required by the circum-
stances of the article. Cast 1ron is not so easy to
tin as wrought iron, and some samples of iron are
very difficult to tin at all. With regard to your
second query—for a scale of circumferences for
diameters of 1 in. to 24 in. I will tell you how
to get the circumference of anything if the diameter
is known. The rule is to multipig; the diameter by
3’14569 : thus an article 1 in. in diameter 1 x 314569
=J'14560. If this is too difficult for you to calculate
fur‘the: sizes yourequire, hereis a very simple plan,
which gives results quite accurate enough for any
ordinary work. Divide the diameter into 7 parts,
and take 22 of these parts for the circumference;
thus, supposing a_piece of pipe 7 in. across, ! of
this is 1 in. multiplied by 22=22 in. When
the diameter runs into odd measurements, it is
E‘hnps best to work it out with a pair of dividers
tead of an arithmetical calculation, as you would
have to go into decimals to get ‘accuracy. If you
want these sizes for stove pipe and similar work,

you must add sufficient to allow for the seaming, or
if riveted for the lap.—L. L.

Duties of Talaimph Linesman, — W. W,
&C’u r).—I do not know of a book detailing the

uties of a telegraph linesman, and how to perform
them. If any of our telegraphist friends know of
such a book, will they kindly oblige us and W. W.

E}mﬁug us the title, price, publisher’s name, etc.?

House Painting.—X. Y. Z. (Liverpool).—The
;Pllﬂwmg 18 a suitable book on house painting:—
House Painting,” by Davidson, 5s., published by
Iﬂ&kvéund & Co., Stationers' Hall Court, London.—

thﬂrtﬂaf—ﬂ. E. (Greenwich).—Yes, you must soften
e steel to form the drill, by heating it to a low
%l}lhﬂat. and allowing it to cool gradually in air.
b en the drill is formed, and you want to temper
tﬂllmcﬂed thus :—Heat it to a_low red, and plunge
14 Up only in water. Withdraw it, and brighten
t;: portion just immersed by rubbing a bit of soft
slone upon it, and brush it quickly with a bit of
Eﬂ:ﬁah Now watch the changing colours imparted
3 @ hnrduned point by the heat still remaining in
g ?11.111 ardened shank. When the point becomes of
g inlv:IT colour, or dark Purple. immerse it vertically
& o “111 er until quite cold. I cannot see the reason
B Etﬂﬂﬂ}ﬂﬂ given in Secientific American, but
ﬁ t?u-ua 18 often used to assist the action of &
ugh very hard substances.—J.

Charges.—R. C. (Chertsey).—I
tﬁ? ];I;ilahlﬂ It]n gwg E, C. any direct
ces charged by sign-writers.
Mgm?aﬁr Ii_g almost all parts of the country, being
R Workm 1 ndon, and other large towns; poor
B their €n also take work at a lower fizure than
S nd thmﬂl'ﬂ skilled brethren would deign to accept,
e "Eusuﬁiult of keen unmﬁetiunn often leads to a

~ Dg " 1n prices, R, C.may possibly, how-

“ find this and other useful information in the

following handbooks, which are published annually.
Before purchasing these, though, I would advise
him to write to the publishers, and ask if they
contain prices of sign-writer's work, 1 know they
contain prices of painters’ and paperhangers’ work,
but am not sure as to sign-writing. (1) Lockwood’s
“Builders’ and Contractors’ Price Book for 1859"
(3s. Gd.). gm Y Quantities and Measurements in
Bricklayers, Masons’, P’lasterers’, Plumbers,’ Pain-
ters’, Paperhangers’, Gilders’, Smiths’, and Carpen-
ters’ Work” (1s. 6d.), Crosby Lockwood & Co., 7,
Stationers’ Hall Court, E.C., (3) Spon's ** Builders'
Price Book"” (3s. 6d.), E. & F. Spon, 125, Strand,
London. Perhaps, however, some reader of Wonik
would kindly give a price list for sign-writers based
on London wages.—H. L. B. N.B. I will endeavour
to include a price list in my articles if possible.
Coke Forge.—YoUNG APPRENTICE (Ketlering)
—I send you a sketch which will show you what
you want: it is Fletcher's gas forge. You will see
that a foot blower is necessary to work it ; a bladder,
as you suggest, would be of no use whatever, so
don't waste valuable time experimenting with that.
A fan would, perhaps, answer ; but there is not the
force and power in a fan that you would get from
a foot blower, and these are recommended by the
makers. The forge shown in sketeh is a very useful
article in a workshop for small odd forgings, doing

——

Coke Forge.

up lathe tools, ete. It is perfectly clean, no trouble
in lighting, and is always ready for use. Starting all
cold a slide rest tool can be repaired in about two
minutes. The way to use it is as follows :(—Fil’ the
hearth with small coke, light the gas at the blow-
pipe, and use the blower. in a minute turn the ras
out, and then turn on again, a very small quantity,
not enough to burn at the blowpipe jet, but suihi-
cient to visibly brighten the fire. When the heat
is obtained the forge may be worked without the
gas, but a little gas doubles the power. The gas
must not burn at the blowpipe jet, except for the
first minute. The parts may be had separately.
Blower only, No. 500, £1 15s.; blowpipe, 10s. 6d.;
hearth, 13s. ; so what you do not succeed in making
E:mu ;vﬂl know the price of, and where to get it.—

Tin and Tinware.—No NAME.—In speaking of
tin as a metal, we do not mean the tin used for
making up tinware. This is not tin at all, though
it is often o named, but simply iron plates coated
with tin. The pure metal tin is sold in blocks vary-
ing in weight from about 18 to 28 Ib. This is called
block or ingot tin. It is also sold in bundles of long
strips; this is the kind termed grain tin. It is sup-
posed to be better than the block tin, but 1 cannot
say that T have noticed any difference ; it is a con-
venient form for users of small quantities. Tin in
the block or inrot rives a clear ringing sound like a
bell when struck, and in strips can easily be recog-
nised by a peculiar crncklin% sound when bent.
Both tin and solders can be bought of any good
ironmonger or coppersmith, value about 1s. per lb.
retail. To melt, placeit in an iron ladle or plumbers’
metal pot ; melt over a forge or kitchen fire, using a
little resin as a flux.—L. L.

Electro-Gilding.—G. F. (Birmin {Jhn_mj,—l hope
shortly to be able to thoroughly deal with the sub-
jectof electro-gilding in an article in which I will
endeavour to provide for your wants. The best
solution for a novice or an amateur is one made up
by the hn.tterf process, in which pure gold is dis-
solved in a solution of eyanide of potassium by the
current from a strong battery.—G. E. B

Model Yacht.—WHITE (Shipley).—I know of no
book, inexpensive or otherwise, which deals with
the class of model which you are building. A
model merchant sailing vessel, for which you re-

uire instructions in rigging, 18 seldom made by
the ordinary model yachtsman, it being almost an
impossibility to sail such a model on anything like
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a delinite eonrse. If (as I presume it is) vour
model is only ornamental, and not intended for
sailing, your best course will be to notice and copy
the arrangement of the rigging of any specimen of
naval architecture you may happen to sce, and
then to find a good picture or engraving of the
type of vessel you wish to make a model of. You
will find some excellent cuts of all classes of vessels
in the numbers of The Illustrated London News.
particularly in the old numbers of that paper, and
yvou will then get a very good idea of what your
model should be. As tothe actual rigging, there
is very little required beyond care and plenty of
patience, and as you do not specify whetlhc:r your
model is a brig or a full-rigged ship or what not, I
cannot without fuller particulars give you definite
instructions as to the proportions of the masts,
spars, etc., for which, if you require them, you
must write again giving the necessary information.
I may say, however, that the masts and spars
should be of straight-grained yellow pine, the sails
of fine calico, edged with cord, and the cordace,
shrouds, etc., of the best water cord, or lishing
line, of various thicknesses.—G. J. K.

Printing Book. — SARABAND (Bridmreater). —
Printing is so universal a term, and embraces so
many Kindred arts, that I regret you did not define
the particular kind of printing—i.e, letterpress,
lithographie, copperplate, photographie, or process
printing. The books on these arts are lerion. You
may, however, select from the following in the
meantime, and address the editor again giving
minute particulars, if my selection does not give

ou the precise information he requires: * Printing

Iachines and Machine Printing,” 5s., Frederick
J., F. Wilson; “Grammar of Lithography,” 5s.,
W. D. Richhmond: * Colour and Colour Printing
as applied to Lithography,” 3s., W. D. Richmond ;
“Zincography,” 2s. Gd., Josef Bock.—J. . H.

Tempering Tools — Long Chisels. —T. 0.
(Liverpool).—1 answered this writer at your re-
guest fully, and sent it to you promptly with another
guestion at the same time, I think. Briefly, be
careful in forging to draw the steel regularly, not
to smash the grain on one side, and work it un-
evenly., Steel-workers know there is science in the
method of striking. It is explained in ' Sword
Making” in Work. Also in letting it cool in the
ashes after forging. Heating in a “muflle” is
essential. Use an oil bath—that is, two inches of
linsced or other oil Hoating on the top of the water,
Put the chisel straight down through the oil into
the water. Do not move it sideways at all, but
draw it straight up out of the oil and water bath.—
J. C. K.

Jet Warehouse.—G. H. ( Hetton-le-Hole).— G, H.
will be able to get all the jet he wants from the
Whitby Jet Association, 17, Hatton Garden, London,
E.C. Itwill be advisable to clearly specify the pur-
pose it is wanted for, as I am given to understand
that there are some six or seven diflerent sorts.—
H. S. G.

Egyptian Articles.—H. C. T. (Newcastle-on-
Tyne) and T. E. P. (Cambridge) will find Cavendish
Hmmeﬂﬂhcltenham, a depoét for Egyptian goods.—
C.H.O.

Book on Violin Making.—C. D. A. (Glasgou).
—A rood book is ** Violin Making,” by Allen, 10s. 6d.,
published by Ward, Lock & Co.—F. J. C,

Sign Writing.—A NEw SuBscrRIBER (Hackney).
—PPapers on this subject have appeared in Nos. 1, 2,
4, 11, 13, 17, 19, 23, 30, 34, 39, 43, and 44 of WORK.

Spiral Spring.—BasiL.—I should advise you not
to attempt to make the springs ; it 1s work requiring
special knowledge and training, and you will find
it cheaper and more satisfactory to buy them. The
size you mention should be made of steel.—F. C.

Casting and Moulding.—A. W. A. (dylestone).
The subject of clay modelling will be noticed in
turn in a series to be commenced by-and-by on
foundry work.—J.

Moulding Papler-Maché.—H. C.C. (Hornsey)
will find that his first letter was duly answered.
Some little time must necessarily elapse before the
reply to any query can appear in ** Shop.”"—5. W,

Ticket-Writers' Ink, — 3. H.— Ticket-writing
ink is called japan ink, and may be obtained at any
large stationer's cheaper than it can be made at
home—viz., 6d. per bottle. The following formula,
however, is simple :—Evaporate some of the water
from the best black writing ink in a moderately
heated oven, then add ligquid gum arabie to replace
the water lost in evaporation. This will dry with
a gloss.—H. L. B.

Fret Saw.—H. B. (Manningham). — Without
having full particulars of the stand you wish to
utilise it is impossible to give such directions as
would be of the slightest use to you. Even with
them I am afraid you would find *“the game
not worth the candle,” for fret machines are to be
bought so nheuplr that, by the time you had made
the necessary alterations and additions, the ex-
Eenditure would probably be more than if you had

pught a machine. You may often pick ‘lllil a
sccond-hand one by advertising at a very low
figure. Anumbrella stand will be described in an
illustrated article in due course. Directions for
cleaning up wood for polishing will also be given.
I think you will find that you may learn much
from every page of WORK. As you say, the remarks
on planing and planes are very interesting, but
what is more to the purpose they are thoroughly
practical and intelligible.—D. A.
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TABLE GiviNg ProrowrioNs oF WHITWORTH

SCREWS AND NUTS, WITH CHANGE WIHEELS TO

CuT THE SAME,
o . Wheels r:lrmgtmklv!;:::duut BCTEW L Badt il Hexagon nuts,
Ll | . ¥
Dianeter of Thread. | ' 7 y 11.}]{?3:1{:}? battom of |
11.¢h | ) : thiread. Lhread, R
Mandrel. | Driven. ' Driver. FTE-[; ::'*ﬁ -’*:‘1':;‘[’:'3 A ok g
= 0625 80 20 100 30 120
: = 09375 60 20 100 10 120
F = 125 40 A 100 61 120 238
| & = 1562 32 20 80 60 120
& = C1875 24 20 120 "136 015 448 517
‘!. = 21875 H 20 120 -
= 25 2 20 100 186 027 525 606
% = 3135 13 20 N 241 M6 G014 644
i = 375 10 20 S0 205 068 "TOH 814
= = 4375 14 20 — 70 347 "0 8204 "7
' = 5 12 20 8 60 304 121 9191 | 1016
% = 3625 11 20 = a5 156 163 1011 1167
f = 625 11 20 = 55 "209 203 1'101 1337
} = ‘6575 10 20 = 50 a7l 256 1-2011 1°3869
a = 7 10 20 =) 50 623 "304 1-3012 1502
33 = 8125 4 20 o 45 G814 376 139 1 605
I} = “875 ) 20 = 45 133 422 1'4788 1707
i1 = 9375 8 20 o 40 T 190 1550 1'8
1 = I 8 20 o 10 "84 "ood 1'6701 1928
1} = 1125 T 20 £ 35 942 "694 18605 2:148
11 = 195 " 20 3] 39 1667 804 2 (483 2365
13 = 1375 6 20 = 30 1°161 106 22146 2°557
13 = 15 b 20 = J0 17287 13 24134 2786
1} = 1625 5 20 - 25 1°36Y 1°472 25763 | 2974
1} = 175 5 20 < 25 1494 1753 27578 3184
1: = 14875 43 40 45 159 1°985 3°0183 3485
2 = o 4y 40 45 1716 231 3°1491 3636

Change Wheels.—F. W. H.—You describe the
wheels of the two lathes you use, with the intention
of asking ** two questions, ' but you conclude withont
asking any gquestion at all,
reader I can only guess what you mmay want to know,
Here, then, is a : p
a table of Whitworth bolts, and inecluding gas
theads :—40, 32, 28, 24, 20, 1§, 16, 14, 12, 11, 10, 9, 8, 7, 0,
5, 4% threads per inch :; 28 is *brass gas,” 14 and 11
**iron gas.” Probably you will want no others than
these, Now for your first lathe,which has a screw
of 2 threads, and 13 wheels of 106, 20, 22, 32, 36, 40, 40,
44, 48, 56, 64, 72, 80. Put the 16 wheel on the mandrel,
and try each of the larger wheels on the screw,
thus :(—2%=}, but a3 the lead serew has a pitch of
4 we get by this arrangement a pitch of ,\;, or ten
threads per inch. This is the finest pitch the wheels
will cut when arranged in single train. Trying

16
other wheels on the screw we get—"5=1 threads,

B:E'E“_‘B threads, EH.}E p=1 threads, 131:--2=G threads.
~c)

You see why the numbers 80, 72, 64, 56, 45 were
chosen: the 16 becomes & when divided by the 2-
pitch screw, and the numbers of the wheels are
multiples of 8, so that they give 10, 9, 8, 7, 6 threads
exactly, as required by the Whitworth rates. Con-

; ’ 16 _ 16 .
tinuing our investigation, ;1= gives 34, 5 gives

16 :
5, .BI:E" ‘gives 44, and 39 %2 gives 4 threads per inch.

We need go no further in that directior, but only
notice that the number of tecth in this part of the
geries rises by 4 instead of by 8, enabling us to get
54 and li threads per inch. Iowever, thus far we
have all the required rates from 4% to 10, and the
remainder we must scek for by means of the com-
pound train. Having already obtained 10, 9, 8, 7, 6,
5, 44 threads as before explained, it will be under-
stood that if we put on the intermediate stud a pair
of wheels which are as1 to 2, say the 22 and 44, or
32 and 64, we can reduce the speed of the lead
screw by one-half, and so multiply by 2 the pitch of
the screw we shull cut. Now multiplying 6, 7, 8, 4,
and 10 by 2 gives us 12, 11, 16, 18, 20 threads; by
putting on intcrmediate wheels of 3 to 1, we might
get 24 thrends from 8 : and by intermediate wheels
ofdtol, from 7,8, 10, we get 28 32, 10 threads. The
16 and 18 wheels are the only ones which arc as 1 to
3, therefore, as we have only one 16 wheel we must
put for 16 and G4 to zive s, 20 and 80, so as to leave
the 16 and 4% wheels tree tor the intermediate stud 3
16 and 64 bear the same relation to each other as do
20 and 2, In placineg the pairon the intermediate
atud we must, of course, put them on so us 1o
reduce the motion, the lurger going on first to be
driven from the mandrel, and the smaller next to
drive the wheel on the screw. Looking over our
list of pitches, we shall see we have obtauined them
all but 11 threads, quite an important one, since it
is not unlf the rate of Whitworth bolts of # in. and

in., but it is also the rate uscd on iron pipes of 1-in.

re and over. Now we obtained 54, and, though
that rate is not in the table, by doubling it we shall
obtain the wished-for 11. Your second lathe has
also the }-pitch lead screw, but it has, upparently,
the usual set of 22 wheels rising by 5 from 20 to 120 :
you say, however, that the 35 wheel is *' fixed” on
the mandrel ; I don't think so, but if it is, I would
have it off somehow, if it had to be turned off, and
put instead the 20 wheel, which is most often

 wanted with a 2-threaded screw.—F, A, M.

As I am not a thought |

ist of useful pitches taken from |

| IV.—QUESTIONS ANSWERED BY CORRESPONDENTS.

Safety Cages.—T. J. (Dudley) writes in reply
to k. J. J. (Notting Hill) (see page W) :—** I shall be

pleased to put before 19, J. J. anew safety apparatus
for mine and other cages, which for simplicity and
Ceertainty of action I claim to be the very best yet
i introduced.”

Ink Bottles.—J. W. W. (Hanley) writes in
’ reply to INQUIRER (sec page 526) :—** No doubt you
i can get the article you require if in store by apply-
! ing to Calvert & Lovatt, Langley Mills, Notting-
| ham.”

| Birdcage Fronts.—J. G. (Nottingham) writes :
| —* I beg Lo say if J. S. (Coatbridge) (fve page 587)

will comnunicate with me 1 will make him what
fronts he wants, or I will put him in the best way
to proceed in making them himself if agreed.”

Tarring Fence. — W. D. (Newcastle-on-Tyne)
writes in reply to C. M. (Hornsey Park Road) (see
page 654):—'* Coal tar is as good as any for this
purpose, It should be mixed with pitch, boiled,
and applied hot. It will dry hard and very liﬂﬁﬁ}'.
If mixed with mineral naphtha it will soak into
the wood and dry a dull black. The tar washing
off by the rain may have been caused by the
fencing being wet when it was applied.”

Tarring Fence—\W. E. H. (Bognor, Susser)
writes in answer to C. M. (Hornscy Park Road)
(see No. 41 of WORK) 7re tarring fence :—'* He will
tfind that to follow the plan adopted here by the
tishermen in tarring their boats will be the best.
They obtain the tar from the gas-house here, and
| add a pint of turpentine to the gallon of tar or
more if required to make it thin enough. Then
choose a warm sunny day, the wood being perfectly
dry, and lay it on with an ordinary tar brush.
Some add naphtha instead of turps on account of
cheapness, but turps is best to add as it lasts longest.
Once a year will 1{7& found sufficient for a fence.
If new work, give two coats of tar, one week to
elapse between each coat.”

Tarring Fence.—FaAL writes in reply tt::‘f'. M.
(Hornsey Park Road) (No 41, page 654)— Black
varnish, which is specially prepared for outdoor
work, is much better for C. M.’s purpose than tar.
Messrs. Bayliss, Jones, and Bayliss, Wolverhamp-
ton, make a very good quality at 1s. 6d. per gallon.
Brushes, 1s. Elli‘.‘ﬁ. There are numerous other

makers.”

Wheels.— \WWHEELER writes in reply to R. B.
(Largoward) (=" In answer to your inquiry where
vou can buy machine-dressed materials for wheels,
if vou will write to any of the three makers named
below you will receive a price list or a quotation
for any requirements. The following names have
been seleeted from a number of dealers in the same
articles : William Curf. Red Bank, ﬂi‘r‘.lﬂnchcster:
Jaumes Chapman, 181, Chapel Street, Salford, Man-
chester ; Joseph Owen & Sons, 21, Grosvenor Street,
Manchester, and 67, St. Anne Street, Liverpool.
You will be able to get what you want, even to the
ready-made wheels ready for hooping and bushing,
at Cary's.” '

Electric Motor.—B. F. (Birkenhead) writes i];
reply to J. C. (Shipton, Yorks) :— I'here is ﬂnﬁ'z 0
' these working oftenin Avonberg’'s window, Man-
chester Street, Liverpool, drivin the way you
want. 1 have seen and bought the wheel of life
with pictures for 6d. I have seen jf! A{:;I:jmra.
optician, Lord Street, electric motor with driving

wheel on for 2s, 6d.”
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Trade Note.

ONE hundred and four g N7
roquest of the Board of Emtiuhr:pf&:d to the
these represented a total membershi EF.' and |
which Mr. Burnett considers are more tgmm -
the trade unionists of the whole kingdom, A
_-?

is published at La Belle Suuvage, [ ondon
vo'clock every Wednesday mnrni:fmld -ﬁﬁi‘ b:ﬁﬂiﬁfmbh ~
wheve throughout the United Kingdom on Friday at the qui_'-"

TERMS OF SUBBCRIPTION.
3 months, free by post «« 1 B84,

6 months, . i "
12 months, - . g:'.ﬁ

FPogtal Urders or Poat OfMce anarn -1:\ ahbl
Post Uttiee, Loudon, to CASSELL and UHJPIE;FI?&I[IEE‘E

TERMS FOR THE INRERTION OF ADVEIL

TISEM !
WLEKLY ISSUR, IS 1Y Mo

tne Mga - - * & = & ® = = f, ﬁdﬁ
Half I'nge = = = =« =« o o < <. g0
nrter Page -« = . . . . . BI3 @
Eighthofn Page - - . o o ., 117 6
Une-Sixteenth ofaPage- - - . . . 190
lu Colummn, per inch = = = « « - 00O
Prominent Iositions, or a se of ihsert

by apa-:'m} arrangement,

Small prepaid Advertisemente, such as Situntions Wanted
and Exchange, Twenty Words or less, One Shilling, and Ons
Peonny per Word extra if over Twenty., ALL OTHER Ad |
ti=cments in Sale and Exchange Colomn are charged
Shilliog per Line (averaging eicht words), :

*»* Adverusecments should reach the OMce fourteen
days 1o udvance of the date of issue,

SALE AND EXCHANGE.
Tools, Tools, Tools,—The cheapest house inih :

trade for English aud Americantoolsis LunT's, 297, H
Road, London, E, Send stamp for reduced price list. 2%

smokers, buy “ Roll Call” Pi Healthful, Luxu-
rious, Economical. Post free, 1s. Eﬁﬁu.t.nn DEwWSNAR,
65, Pikes Lane, Glossop. [4»

Beit's Patent Enamelled Adhesive Waters
Prootf Advertising Paper Letters and Figue
in all Colours and Sizes,—Sole and Original Man
17, Arthur Street, New Oxford Street, W.C,
apply. Sample sheet gratis.

Repoussé Work,—Tools, Materials, and Designs.
Price List post free.—C. PooL, The Mechanics' Tool Depéit,
27, Heckley, Nottingham, lor

Six hi finished Cabinet Photographs (copied
from u:mh:g];g}::ahinﬂt}, post free, 35. 6d. ﬂpchﬁu en-
largements equally cheap. List free, — Hexrv Bros,,
Photographers, Derby. [1ok

Cut Your Own Cluthinggfy:tamﬂpﬂﬂ .
guaranteed. — Suits, Trousers, Overcoats, any sizes of
styles.—Jamges Horkins, 34, Chesnut Road, Tottenham,
Mi dlesex, 1t

Notice.—We tzke in Exchange Lathes and van
tools tor better. Catalogue, 6 stamps. List of Se
2d.—Bntannia Co., Colchester, _

Largest Stock of Engineers’ and Mechanics' Lathes,
Shapers, etc. Stocks and Dies. Forges, etc.—Britanaia
Co., 100, Houndsditch, London. o

Call and select from our stock at 100, Houndsditch
but all letters addressed Britannia 1'ool Factory, CM :

Britannia Co. supply Gas or Steam Engines, and fit
up workshops complete. Terms, Cash or easy terms, EEL S
Patent Unbreakable Twist Bit.—iin,, 15 6d.;
£in,, 1s. 8d. ; #in., 1s. gd.; 1in,, 2s. 2d.; 1}in, 25 yod. :
post free 2d. extra.—Hogpay, Chatham. hﬂ-
Warranted Saws.—Panel, 3s. gd. ; hand, 4s.; hails -
rip, 4s. 3d. Exchanged if fault]:. Post [rt:e,ﬁd‘m'ﬂ' :
Hospay, Chatham, h :
Special Quality Saws.—Warranted to eut Tk
squ:}: iron. Panel, 6s.; hand, 6s. 6d.; half-rip, 78— .
Hosppay, Chatham. .
0odd Juhl_Tnnl.—QumprBing Try, ch, and M~.
Square, Marking, Mortise, and Depth Lﬂﬂ ﬁiﬂlmﬁ :
R

Level, and Plumb, Compass, &c. 35 gd.
Chatham. _ :
Victor Cycle Co., Grimsby, sell Mail Cart Wheels. [15%

Model Worlk.—New Illustrated Catalogue; eug#
castings, parts, lathe castings, etc., 4d. SEI'EWS:.:I 1_ 5
list, smmgi—!i'ru-‘rm & Co., 324, Essex Road, "

London,

S :
several New Soundboards, Bellows, wﬂ-hﬂlu‘
Actions, Materials, Fittings for Sale, ch':ﬂp.—-ﬂtrll'l‘?:;_

' i Winchester.
Organ Builder, S0~ Comgieict il ek

.
=
£l

Batteries for Chromic &mdt!ram::; = dﬁ“‘f&b ings}
8s. &

made large cells, 3, 4, 0r 5 1n
tl:rminalsgand lifting arrangement complete,

125 6d.—L. STROUD, Wantage.u e .
roscopic Objects.—Lorgeous B
iinﬁi.:rpaque,n:nd entertaining Slides, 3_%‘!1 S R
Microscopes, mountin uts;tes,Rﬁ Endﬂn. ™
HEnkY EBBAGE, 344, Cale ~nian Road, e B
Picture Moulds.—gft,, 2-inch gilt, Qliln; e
cheap. Special trade terms.—DEKRTS, > s
worth. 4 P %
signs.—100 Fretwork, 100 Carving, 199 St ¥
oS all full sise), 300 Turning, 468 :

oo Sign Stencils, (¢ ol fgob et

soo Shields, &c. Each pack East

, Lists free.—F. COULTHARD,
iﬂsalﬂemnu:h. (late Collins, Bath).
Bamboo, Canes, and other H}:h sy ¢
furniture ; particulars ona on WiV RS
S. J. Eaton & Co, 731, Great
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: J. H. SKIN

ANER & CO., EAST DEREHAM.

NORFOLIK.

Hanufacturers and Imumters of Photowraphlc Apparatus and Fretwork Materials.

SRR 0. e W "7e Fazooy ek assmmmodn > T Yards, S d Pl '
$ 3 I wIgiTaeT w - ey 2 e =3 - " ' e ' Y - wTeringj a
gl ___i Y fiz tte mic_goere | iniler 1 dWINT an Plaving Mills cure 7 about
ATTETITE &5 swieTy 'l'-.:__',r:;__'__ _': = e shalTess = Iwoa derss viear Pllifﬂ.‘llf h Ty By ll:ll.i
Saug s racsy el Follogroosme s voie? v pgo® gon
- o - - T - i o - T - ., ‘H’:I — . = -
The Eclipse Camera Set S5 rr.}:'.r ur rﬂzrwunn Tt rn Ty Estpse Desiy, Na 2
= 3 e2 MaiSooasy S5 B A L T 2 ‘._ L L :
e TRl LATeSeTHRTE, Wik Thoigee s Sesas e =200.000
T Sl L ESh IRl SRl MeveTog 152 Faiag IELL*EIZE BI—E‘IE"*IE ‘n"l"‘ret-'nrh Wood
et of Do Fars 1=l Tl s ':_.;':_-'._ [ A A2y Amde ﬂar-r; £ 5::.. —leE oo - -
- L'-"'- - '_'p-l-- e hhtqﬁ-:‘iﬂ.—,': i, ’-L.L..'I..._.:. ;‘T = = |..,_ T - - e - - :-d—_--.n"' e
p= - ESs Traiie M: _": AW EE o -
Complete Photograrhis Oniss Te _
g COIZRA BET. & teeori aue ssams, pSPecialities for 1888 & 1889.-Suus f New
._5._;-.‘_.‘ — __J-._ :-_:.. - £: 13¥ L3 - W L 5 ,;,-_:- e
SN TINC ATTARAT VS s s i HamZm o P ',:.—' 24 - .- e S LI i s
STLEE XTTIT DAL BemgTis A i, e e — Sl LIS SESTETR ML Donk =
XS POGTT. ks A Cieig i Wrome=-< = - - - Y iRy
e ASS Siriwnnhi Frlias T - SIS S A ~ = T : . ; F h_n_h
P8, €. Seroce cackel post e 8882 lizatied 2 fis e ressk  Ferusress
- Cibe, WSS Cogel L3l jedttes e g s loSepe s 5 : 153 W S0 S New e R
E o - Sy SR w m - - -
Se2 i oo e 1 Delire Tefzs gest a2 2od i ' = -
& iy - ot il B a L -
100 he iz winiof oedies . Complete Fretwork Outfit, :-—7-. -7 - =24
-~ WA, K - S e~
E —If ApparatLs coes not ghve satisfaction, - = eer " k.
8 returreéel un l'_1 rad wit=in three cavs ,:f o ths B e =y - P 2 .__ s -;1-
I!"t'l’:t DL, we guaraniee 10 refund purchase morey. T oilia, e Bl
DETTET B M. B ST L3, TAS. =2 cTwisig BT Comguont” T e ot T g S - -t 5 o
- 2 > FRoeTIoR e ArtaTivo . TP i Pttt e R g ipad
P EAST DIREmaw 3l o8y s Tolags g0 wm - i Sh Bl
e R S - L Tans bz wek Wil Srsoket
g% . i gor—cat iy
: o . TToe 54

flale b owedili

N L

(] e 1ai

Bty

boirpimanits,

New Poatent € vewlor Seow Bepel for Hand PPower

NURSE’S REGULATOR.

Patent Applied for, Neo. 5139.

T—:—':""lf- l- l-d-l-"- L tl::: |-.-.
Price Lists free by post en m:phrﬂrpm to Nole Mal:eps

CHARLES NURSE and CO..

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

(Established

"~ FRETWORK PATTERNS.

—--d-I—-.-...q,
I." L WORAT RS wiys ...T-._

:dv in ==

Do snomif wreme < - ok WL
Jt_t_-'r + ) ...i.::e,.—_s. Tl - '-_-_'
b =l T.""' &*_;__a."_ Li.l-.l._.— e . T :.":'.'.'-'
S Tetens A sreow Lagr s Toog ped

Mize—a - :1. . t'.‘r..n_"-w._"-_

BOOTH BROTHEERS
TOOL MAEERS,
DUBLIN.

TO INVENTORS.

nh“n‘hhl-.'_'ﬂ i —Al"i.Tlh"ll—d—-.—--h

-'_'1.._._....._., I P
- RAYNOR & CASSELL. Pawent Agenis

= CHANCERY LANE, LONDOX, EC.

FPest free em atpiiasix
CASSELL'S
Classified Catalogue.

=~

MANTFACIURER OF

-CLASS LATHES
TTING & CRYAMENTAL TURNING.

HAND

il

al gl ]
L b

'—-—-"--

C

L™

CL
ADLE MILLING MACHINES,
PLANING MACHINES, &
."'j_.

-
~r - o -
- = nilp e f -

(

'-r-!ql-
...-'IF ,'_..lr...ﬂ,.

EETL.BLIEEED 1858,

IN'S FUOD

For Infants and Invalids.

“~* NOT FARINACEOUS. Rich in Flesh., Nerve. Brain,
and ]wur }Ur"]tr“-

—

w8 I..l-.l

- I- et e Tl Sam=cr e Lrepial e Jafzeee Thrsis

tl‘.E Eﬂl‘.‘ In:r-m:l SoE E: osnarit tas Cess Ry chz=sed imi

soluble subst...nr.-:ﬂ - P e T linwemel = iRe tody iz living

blood. .- -:—: madicT t3 3rigimad e a - SN oy Tmomece s ey otle Im
1= Soaoess cmans msoome’ semdls .m masiimy 10 f caeace Sleipelem

MELLITNS FOOD -=o - - =aZ =o5 o otha Rleeaze WWadieal
R, A o R Sy - . - ) : : . o ¥

A Sifiath LT it il t =30 STl nel AR TRS and Rag alwarns

e Sossel = 2§ Si.osa SISV AwaTos Of the Zintes merit az Pobis

Ex=itoss
1\_' 2 - - g, S -_'f_ 3 VE: = vl.fos tanmimaniyls an
fmleme mam—asgrtrs iz thgs “WERLLIN'S

FGDD h:!__ -_-..a';cd Ba“t.‘ frnm Death.
ALL HILDREN

-

T -
b

- gy =

ﬁi-\

S‘*IG

s onw e see Inventor

-
-‘--.l.

PITALS.

"
o = i = & g — =
-— = - & *

arna Manwraciurer,
”:L[ i 1
S —— W apla QeaTans O :
G. MELLIN ArICCPOLEN W Iras, dianors O, Packham, L:_f‘.:;;fr.JI S E

CORPULENCE

TREATED WIITHOUT DRUGS.
P‘ﬂl‘ll‘lhli‘l.i Free,

. A, HOBDAY,

TOOL
MERCHANT.
Chatham.

Price 1:s+ FREE &+
Fess = L . TEITSe o che ot iese e topae? o)
'. ‘Hr. {. . I-I:l.rl:--..-.. Freo e ...._!'.
1 L N — -
- ;:_‘.:'1"._..&:_,',' 2N MEDICAL BATTERY CO., LIMITED,

52, OXFORD ST., LONDON, W.

razT 1 72—‘.:;-' Febh. 235. LESUWel LA )

CANARIES AND
CAGE-BIRDS,

The MNustrated Booko!,
Britisk and Foreign

= "
=
__J- T

=

’“::':_-:-. velr bow Ohesity can be
gradually and ~alfely redumced.

"RUBBER STAMPS.

H. hﬂ AGE, \{anufmtnrer and Patentee.

E:.:".‘.. ‘:_' :‘_" :‘\j‘;_:‘;:_‘f‘: Noste. :‘.:.:.' -.: : tasas _--.-_ 4= - L._:'_..‘I:

N I " ass :._'-;: Drazmg Stamps,  Patent Ink Pads, &c &c
i - b et il SARETS O EBoxes, Meoummts Pres Voiaasip=g and
Wi B8 Exeriiiis Pa.  Mouding chiTex, Braes :_E Ovals a=d other

:'b_.' ) -‘----_"._'_ R § t—-—ﬁ;eﬂ:

Eon.t L. 00es ralss, | NMALTER 2D sxs o2l _-r: T fke Trase  Stmtr yeww

Frvesgy 7 |H SAVAGE. 38. "CHE -fﬂ"smE LONDON.
} Cass EI:"‘__H‘?_I_:&_?ELL\T : ONTHLY, -l-n"

Laisase £i2, Lows CASSELL'S TIME TABLES,
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ASPINALL’S ENAMEI.

COLOURS—EXOQUISITE. SURFACE—LIKE PORCELAIN.

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

FOR ALL SURFAUES UF WICKER, WOOD, NETAL, GLASS, EARTHENWARE, CHINA ¢

. “Slmpl‘f Perfection.””— 7le Queen.
Made in over 100 Colcurs. Sold in Tins, 4}d., 1s. 3d., and 2s. 6d. For Baths (to resist

Water), 1s. 6d. and 3s. Post free, Td 18. 6d.. d8.; 9(:1 ls 9d., and 3s. 6d. o
NEADY FOR USE,. A CHILD CAN AFPPL)

S0 1D EVER'Y'WHERE
ASPINALL’S ENAMEL WORKS, LONDON S.E.
Telegrams—EDWARD ASPINALL, LONDON. COLOUR CARDS PREE
T o o - C.BRANDAUER & Cos

L . *IRCULAR
BUY from the MAKERS. the Oldest Iistablished and P O IN T E D
the Best House in London. ' NEITHER " SCRATCH NOR SPURT
. = T % H '
Stock kept for Garlf;t:{:ﬁgzii ﬁ;ixiﬁg;rnera, Fretworkers, E: MFIL;E-?BSQT}; MGPE' B | R M I N GHAM N (33

NOTE.—Our New Illustrated 200- -Page Catalogue | ____—-oncon Warehouse: 124, NEWGATE STREET.

1s now ready, containing 700 Illustrations, of all the Latest improved
Tools for Carpenters, JL-H’]EI"‘- Engineers, and all Metal W orkers, PRE TWO RK .A.ND CARVING‘.

Carvers, Fret kers, ) S
, Fretworkers, etc. By post, 6d. Highest Award — Gold Medal for Tools %2736
N3, 731 and Patterns.
0%, Machines, Designs, Tools, Wood, Mirrors,
A Hinges and Fittings, Varnish, etc.
E:‘ T. N, writes:—“1 got a First Prize from
one of your Designs.”

R. W. A..— " Received your Catalogue to-
day, and consider it the best 1 have seen.”

R. B. M.:—* Machine to hand, am highly
pleased with it.”

J. A, 8.:—"I have taken Eight First and

Our Noted CAST- STEEL "HAND-GATS,

';"-.a.-'.;ﬂ-':wn ¥

Ié;a "ﬂ m *4 m - 11_1 _~.. m . xiil‘il'fi:' Ifllrlhuﬂ .:,"";’L gﬂsriefund Prize with various patterns of
' Il :

B'BSt W&rl &nted BRASS BACK SAWS 1y IiTustrated Catalogue of all Tools,

2 in, 10 1IN, > 14 in. of .!’ "_'ﬂ-mf. ete., and 5000 Miniature De-

3/9 4/- 4 ﬁ 5/- 6/6 CARRIAGE PAID. O 15* signus, free for Sie Stamps.,

Note the 1 rhh*r-.-.'u—-_ o -EL__:‘_{“;:::-% Harger BrOt’herS -~
g Bna iy o s W T .

MOSELEY & SON, 323, HIGH HOLBORN, W.C. dccastonae Tas.e, SETTLE, YORKS. F;‘Liﬂ"ﬁh’iﬁfﬁ"’

THE TAM O’ SH.A.HTEE HOI\TES

Are Praised by all Classes,
Try one of these famous Hones

GRATEFUL—COMFORTING.

it (R : . i !r o' = Ty,
: | R - QS g [T
1ng; use water. Frices, uncasced, for ' e . '“i : 3 g, |
Knives, Razors, Plane lrons, Axes, &c., b LONDON s Lty L L R [ . ,
from Bd. to la. 8d. eich. In neat cases, - e —= = =i --_u :
1s. 6d., 18, 9d., 28., and 28. 6d. If scut o e
== - . — by post 3d. estra, anel 4id. for  Jomnmers
'C-"L.\_*-F_.&"tht"‘?.:ﬁ - and heavy Hones |T 18. 8a., uacased, Jo

-';.hmﬁ A B T \\ B “.- ar the "'"'-"*'-'"-”h"" ,'--""-"-""h
"'-H":k\"? "E_‘x\ﬁ':ﬁ'i_ Nurservaren, . I ehey cannor be obs

GOLD MEDAL LONDON (855 ] ".mﬁmc'ﬁéﬁ;éumsmn  BOILING WATER OR MILEK.

Hone Works. Dalmore, Avrshire.

A WONDERF UL HIEDI I Are universally admitted to be worth a Guinea a Box for Dilious and

C NE Nervous Disorders, such as Wind and Pain in the Stomach, Sick
Headache, Giddiness, Fulness and Swelling after Meals, Ihzziness and
Drowsiness, (Cold Chills, Flushings of Heat, Loss of Appetite, Short-

ness of Direath, Costiveness, Scurvy and Blotches on the . Skin, Disturbed
Sleep, and all _‘*-. rvous and Trembling Sensations, &c. &c. The first
dose will give relief in twenty minutes. This 1s no fiction, for they

have done 1t i countliess cases, E‘rﬂl‘_\' suII'::rer 15 l:_"ﬂl'ﬂf?‘it]}- jnﬁtfd 0
try one Dox of these Pills, and they will be acknowledged to be

Worth a Guinea a BoX.

FOR FEMAILES THESE PILLS ARE
1 : : "
A priceless boon, a treasure more than wealth; the banisher of pain, the key to health.
These are FACTS testified continually by members of all classes of society, and one of the best guarantees to the nervous and debilitated 1s,

BEECHAMS PILLS have the Largest Sale of any Patent Medicine
in the World.

Prepared only by the Proprictor, ‘T. Iiit«iins1, St Helens, Lancashire, in Boxes 1s. rAd. and 2s. od. each. Sold by all Druggists
| Wealer - cverywhere, Y. Full {rections are given with each Hox.

s F i
— _—.—#
= e —
- —

-

Prax FED AND PUBLIsHED By (CASSELL & COMPANY, Lnu*ru.n La BELLE SAUV aGE, LonDoN, E.C,

and Patent Medicine
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