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iFig. L—Hand-saw Teeth. Fig. 2.—Method of Setting on a Block
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Fig. 3.—Section of Setting Block. Fig. 4 —Method of Using Plyer Set. Fig. 5.—

Method of Setting by Chamfered Edge. Fig. 6.—Teeth with much “ Rake,” used for Cutting Soft Woods. Fig. 7.—Saw Kerf, Enlarged.

THE SAW: HOW TO USE IT.
BY J. H.

~-L—VARIETIES OF SAw—TyPicAL HAND Saw—
TEETH — GAUGE OF BLADE — SAW PLATE—
STRESSING OF SAW—FORMATION oF TEETH—
SETTING HAND SAW—PLYER SET—SETTING ON
BLOCK—SHAPE o¥ HAND-8AW TEETH—TOPPING

TEETH—ANGLE FOR FILE IN SHARPENING
HAND Saw.

JESVERYBODY uses, or tries to use, this'most
dispensable tool. But how different is
@ts method of operation in the hands of a
' ul or of an unskilful man ; or when it
Food trim, or 18 out of order! So much is
ved in the sweet working of saws, the
inutest matters have so intimate an
Rence on their manner of operation, that
remarks on this subject may prove of
and service to most of my readers.

-

First, as to the saw itself :—Confining our
remarks to those used for wood working,
there is first that general class, in its various
modifications, of which the hand saw is the
type, then the cross-cutting and circular, the
back saws, the band and fret saws, and the
various kinds used for cutting sweeped
work ; a whole host ; all of which are used
to a greater or less extent by amateurs and
professional wood workers. Let us look at
these sertatim.

_ Taking the hand saw type, we find this
includes the hand saw proper, the ripping,
half-ripping, and panel saws ; all of similar
outline, but differing in dimensions, and
In form and size of teeth. There is no
broad line of distinction between these
tools, but they merge one into the other.
Yet at the extreme ends it would be im-
possible to substitute the ripping and panel
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saws one for the other. The hand saw,
however, which is a kind of compromise
between extremes, is used indiscriminately
for all purposes. What, then, are the
characteristics of the typical hand saw ?

Its length is from 24 in. to 28in., being mea-
sured on the blade, which corresponds with
the maximum range of thrust of which the
arm is capable. Its blade is as thin as
possible consistently with that amount of
rigidity necessary to prevent buckhng or
doubling of the saw under thrust. e
blade tapers in length, a form which is also

best calculated to withstand thrusting stress

without unduly increasing the mass of
metal. The handle completely encloses the
hand, so that no muscular effort is required
to keep the hand from slipping away from
its proper grasp.. The teeth are bent to
right and left alternately, while their outline
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is triangular—the cutting angle being very
obtuse, and apparently ill-fitted for divading
fibres. Lastly, the teeth are so sharpened
that their outer points first enter the wood,
and the fibre is divided by a gradually
incisive kind of action. Now there 1s not
one of these points that can be neglected
with impunity, for they all conduce to the
proper operation of the hand saw. .

he thickness or “gauge” of the blade 1s
an important matter, because increase 1n
thickness means additional power required
to operate it, and also more material wasted
in dust. As a rule, select the saw that has
the thinnest blade, which will generally be
found the most flexible. The Kastern
nations carry out this principle to a greater
extent than ourselves, by using saws so
thin that they cannot be thrust, but are
instead drawn towards the workman, and
cut only when being thus drawn towards
the operator—the rake of the teeth being
placed in the reverse direction to that of
ours. I do not think this is good in prin-
ciple, because much greater power can be
exercised in a thrusting stroke than in a
pulling one, and I have not the slightest
doubt that an English carpenter with his
hand saw would beat by a great deal a
Japanese or Indian sawyer at a trial of
results.

Our best English hand saws are not only
thin in the blade, but they are tapered from
the cutting edge towards the back. To a
slight extent, therefore, they clear them-
selvesin the cut, and there is, in consequence,
less loss by friction than in the saws of
parallel thickness.

One important point in a saw plate is that
it must neither show winding, nor buckle.
Either defect will cause the saw to “run”
in its cut, so that it will be impossible to
work to a line, or only possible by exercising
constant coercion on the saw in one particular
direction. These evils are seldom present in
new saws, but they become developed by
careless usage, as forcing the saw violently
through wet and harsh timber, letting it slip
out of the cut, so that the point drops upon
the timber while the pressure doubles or
bends or otherwise stresses the saw. A saw
blade once out of truth is very difficult to

ut right again ; and if an amateur attempts

y hammering to restore it to its original
condition he generally contrives to indent it
with hammer-marks without removing the
evil. The best plan always is to take it to a
saw-sharpener, who by a skilful direction of
blows will generally level the plate, the
process being akin to that used in operating
sheet metals, the material being slightly
thinned out in certain sections relatively
to others. But a saw may be so badly
buckled that no skill will suffice to make 1t
what it was before buckling. Hence the
reason whg violent stressing of saws should
be avoided. -

Since this stressing is most apt to occur in
wet and harsh timber in which the saw is
moved with difficulty, and in timber for
which the form of the saw teeth is not
adapted, obviously the principal means by
which a saw can be preserved in good work-
ing order is by paying particular attention
to the manner of the formation of the teeth.
This is really the fundamental point, atten-
tion to, or mneglect of, which makes the
principal difference in good or bad results.

The formation of the teeth depends on two
matters—first, * set,” or the amount of bend-
ing given to alternate teeth to right and left
. of the median line ; and the method of sharp-
ening, by which the rake and angles are

-. imparted.

Although the blades of the best saws are
thinned slightly towards the back, this by no
means obviates the necessity for setting.
All wood-working saws without exception
have their teeth bent from side to side
alternately, in order that the width of the
“kerf,” or groove made by the teeth, shall be
slightly greater than the thickness of the

late, so that the broad surfaces of the
E’Lttﬂl‘ shall move through the wood with the
least amount of friction possible. This set
is extremely variable in amount, and 1s
necessarily so varied by reason of the wide
difference in the nature of the materials
which have to be divided, the extremes
being, say, thick, wet, and soft wood, cut
across the direction of the grain-fibres ;
and thin, dry, and hard wood, cut in the
direction of the grain-fibres. The hand-saw
tooth is not formed for so great extremes
as these, but it will nevertheless embrace
a very wide range of work.

Fig. 1 A represents about the average
quantity of set given to a common hand saw
suited for general work; that is, work
within the ordinary limits of that done on
the bench. This 1s imparted either on a
setting block or by means of some form of
saw-set, of which there are many. Iig. 2
shows how a saw is set on a block. The
latter is a piece of iron whose section 1s
seen in Fig. 3, and which is clamped 1n a
vice. Upon the rounding edge the saw 1s
held with the left hand at the particular
angle required for any definite quantity of
set, and the alternate teeth are struck
sharply with the narrow - paned setting
hammer, held in the right hand. When
the alternate teeth which lean in one direc-
tion have been so treated, then the saw 1s
reversed end for end, and the opposite
alternate teeth struck. )

Another common method of setting
adopted is that effected by means of the
“plyer” set. Here the teeth, instead of
being hammered, are gradually bent over,
the saw being either held in the left hand,
or in the vice the while. (Fig. 4.) Of the
two, I much prefer the hammer and block,
because the set can be rendered more pre-
cise and uniform, and I think the risks of
fracturing brittle teeth are diminished. An
abrupt setting over of the teeth is also more
efficient than a gradual bending from their
roots ; at least, that 1s my own opinion.
The only objection to the setting block is
that in unpractised hands the angle of the
saw relatively thereto (see Fig. 3) may
possibly be permitted to vary, and the set-
ting, therefore, not be uniform. This, how-
ever, 18 a question of skill, which comes by
use. But a good substitute is a block of
iron, or even of hard, close-grained wood,
having one edge chamfered to the quantity
of set required. The saw being laid (Fig.
5) upon this, the set is imparted with the
hammer, and the angle of the teeth cannot
be other than that precise amount corre-
sponding with the bevel of the edge. If
hard wood is used for the block, its grain
must run vertically, so that the ends of the
fibres shall be opposed to the indenting
force of the hammer.

In whatever manner this set is imparted,
and whether it be much or little, absolute
uniformity is of the first imFurtanca. A
saw with a comparatively small amount of
set, if re ly given, will operate better in
wet stuff than one whose amount is greater,
but given irregularly. :

_ The shape of the hand-saw teeth is shown
in Fig. 1 B. It will be noted that the rake
of the teeth (d.e, the amount of their
leaning forward) is such that there can be
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no true cutting action. For the teeth to
cut truly they would require to be formed
with a good deal of rake, as in Fig. 6. But
the quantity of rake thus represented would
unfit a hand saw for general work. Actually,
then, the hand-saw teeth (Fig. 1) are in
principle an assemblage of scrapes, and as
such tlleyh&ve little penetration. Wedge-like
teeth having much penetration, like Fig. 6
would cause much hitching and jarring o
the hand to occur, particularly in operating
hard wood and in cross cutting. But there
is a certain incisive action in Fig. 1 ve

much akin to, if not identical with, that of
the wedge or chisel form, and it is due to
the method of sharpening adopted. Lookin

at Fig. 1, A, B, C, it is seen that the teet

facets are bevelled in both directions, so
that they first enter, and divide the materal
by their extreme outer corners only. To
note what would result if such were not the

case, imagine the teeth to be sharpened
perfectly square across—the saw would then

work ‘extremely dead and heavy, and the

labour of cutting would be vastly increased, -

probably more than doubled. DBut the
teeth being bevelled, the action is such that
the severance of the fibres takes place in a

diagonal direction. This is seen in Fifg. . B
rom
which it is evident that the action of tiJE tool

showing a saw kerf much enlarged

has much in common with that of the wood
chisel worked diagonally, or the skew-
mouthed rebate plane. The fibres are

divided in series in the direction of the

dotted line, and excessive stress thereby
avoided.

Lastly, in order to the most perfect action, =
e in line; if =
they are not, those which are below the rest 3
Hence, 1n slmrpenmgi |

all these tooth points must

will be inoperative. L n S )
as in setting, perfect uniformity 1s essenti
to the best results.

Fig. 1 A, and in end view 1n Jig. 1 C.
(70 be continued.)
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NOTES FOR ELECTRO-PLATERS.
BY GEORGE EDWINSON BONNEY.

VI.— ANNEAL, ANNEALING — ANTIDOTES — AQUA-
FORTIS. )
Anneal, Annealing.—Metals are said to be
annealed when they have been lLeated and
cooled in such a manner as to render them
softer and more pliable afterwards. The
temperature to which a metal must be
heated and the method of cooling after-
wards differ in each case, and a know-
ledge of this difference forms a part of the
art of annealing. Iron (and al
pounds or allnys% is made hard b

heating

to a dull red, and cooling it rapidly, as by
plunging it in cold water ; but when allowed |
to cool slowly in hot ashes, or enclosed in a

metal tube previously heated and sur-

rounded with a bad conductor of heat, 1t
The hardest steel can

thus be made soft enough to be cut with

then becomes soft.

steel tools.

Gold, copper, silver, and some kinds of !
brass may be annealed by being heated to a ¢
dull red, and allowed to cool graduallﬂ!i

or they may be plunged at once into co
water without any apparent effect on the
annealed metal. The art of annealing 18

Before sharpening, =
therefore, the teeth are “topped "—that 1s, =
the file is run down over the points two or =
three times in succession, until all are level, &
and then the sharpening follows, until the °
blunted tops are just removed and no more. §
The angles at which the file is held for the
common hand saw are shown in plan in ¢

1ts com-

practised by those workers in metals who *

il
-
B
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~ thin plates.

: a dull red and cool 1In water.
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draw them into wires or beat them out into
To anneal gold, silver, and

copper anode plates, or strips, heat them to
Tarnished

. silver plates may be cleaned by cooling them
- 1n a dilute solution of 1

otassium cyanide,

- such as the cyanide dip used in nickel

plating. Copper and brass plates may be

- cleaned by cooling them in a very dilute
- solution of one part sulphuric acid in forty

tions of the small

parts of water. This should be warm to
properly clean brass. Where naked wires
and strips of copper are used as conductors
of electricity, as between battery and bath,

~or in use as slinging wires, they become

brittle with long use, and should, therefore,
be carefully annealed occasionally to restore
their softness and pliability, Pure copper
may be anncaled at a low heat. Fine
copper wires passing from one conductor to
another (as those leading from the poles of a
powerful plating dynamo)will become heated
by the current and annealed in passing.

It is sometimes necessary to anneal
articles of jewellery in the workshop to
colour them after being repaired. This
should be done .cautiously to avoid unsol-
dering any parts soldered with soft solder.
Best silver-soldered goods will stand the
annealing and colouring process all right.
See notes on Colouring. It is probable that
the process of annealing changes the posi-
particles which go to
make up a sheet, a bar, or a wire of a metal.
What this change is cannot be demon-
strated, but probably it is in the direction
of an alteration from a crystalline to a
fibrous form of structure. Some curious
effects are observed in annealing alloys and
metals coated with gold or silver. These
suffer a permanent change in colour by the
annealing process. (German silver loses its
whitish lustre, and becomes a dirty grey.
The kind of brass known as gilding metal
loses its gold yellow tint, and becomes
coppery. (ilded copper articles lose the
rure gold tint, and assume a dark coppery
e, (ilded silver articles assume a brassy
yellow tint. Silver-plated copper, and alloys
of this metal, are blackened by annealing.
If the process of annealing is carried on too
far—that is, the metal subjected to too
much heat—the discoloration becomes per-
manent, and the guld or silver coating is
sald to be “sunk.” If not carried too far,
the colour can be restored by a judicious
course of pickling. Rules, embodying a
scale of safe temperature for annealing
gilded and silver-plated articles, might be
drawn up if we knew the exact thickness
of the 4[::::ra,t'.u:1%l and the composition of the
metal beneath. But the safe line wvaries
with the thickness of the coat of precious
metal, and it needs a trained eye to deter-
mine by the change in colour when this
line 18 reached. he changes of colour
which take place on the surface of metals
during the process of annealing are little
understood. For instance, if we anneal a
piece of copper coated with gold the gold
coat dmﬂa.([-pears, and the surface seems to be
composed of an alloy of gold and copper.
Is what we sece a real alloy of these two
metals?  If so, the alloy cannot have been
obtained by fusion, for the annealing tem-
perature has not been raised to the fusing

int of either metal. Has the gold sunk
into the surface of the copper? If so, the
pores of the copper bar must have opened
under the influence of heat and received
into their mouths, so to speak, the fine
particles of gold whjch covered them. This
seems to be the only tenable explanation.
Iu the alloyed surface the two metals are so

intimately mixed in such a fine state of
division, as to give it the appearance of a
real alloy obtained by fusion, but the in-
truding grains of copper may be dissolved
in an acid pickle, and qeave the gold coat in
its former pure condition. A similar result
follows the annealing of any other plated
metal.

Antidotes.—An antidote is a medicine that
counteracts the influence of a poison—that
1s, opposes and neutralises its action. As
electro-platers work with deadly poisons,
they should be well acquainted with the
deadly properties of those poisons and their
antidotes. Under the Eeading of each
poisonous substance mentioned in these
notes, I have given cautions respecting its
use, and directions respecting the selection
and application of the proper antidote in
case of accident. The general rule respect-
ing the choice of an antidote is as follows :—
Choose a substance that will combine at
once with the poison and form a compound
having no action on animal tissues. Anti-
dotes should be promptly applied, and
therefore should be kept at Eand in an
easily accessible position. ZT'he antidotes to
acuds are such alkalies as magnesia, soda,
potash, or even chalk, mixed with luke-
warm water and swallowed at once. After-
wards take a little milk, or broth, or such
vegetable oil as olive oil, or oil of sweet
almonds. It will also be safe to take a dose
of castor oil in the course of a few hours.
The antidotes to alkalies are such vegetable
acids as vinegar, acetic acid, lime juice,
lemon juice, or orange juice diluted with
water and taken at once. If neither of
these are at hand, ten drops of sulphuric,
nitric, or muriatic acid in a wine FELEE of
water may be used instead. After tﬁe pain
has abated, take a tablespoonful of olive
oil. Later on, cleanse t‘}te stomach and
bowels with a dose of castor oil. 7%e only
safe antidote to porsoning by metallie salts
is an abundance of warm water to be drunk
at once so as to cause copious vomiting. If
this does not succeed speedily, other means
must be employed to cause vomiting, or the
stomach-pump must be used. Most me-
tallic salts may be converted into insoluble
and 1nert sulphides by taking a strong dose
of milk of sulphur, or flowers of sulphur, but
1t 1s best to get them out of the stomach
as soon as possible to avoid bad after con-
sequences. Afterwards the stomach may be
relieved and comforted by a good egg beat
up in a glass of milk.

The antidote to poisoning by eyanide in
all its forms is a solution of iron. The
common green vitriol or protosulphate of
iron dissolved in water may be used. But
as some time may be lost in preparing this
remedy, 1t will be well to keep always
handy some steel drops, obtainable at any
chemist’s shop. Give half a teaspoonful in
a wineglassful of water a¢ once. Then dash
cold water over the head and down the
spine of the sufferer. Stimulate the heart’s
action by giving brandy, either neat or
mixed with warm water. As the action of
this poison 1s fearfully quick, prompt action
in applying the antidote will be needed
to avert fatal consequences. Sal-volatile
may be used where brandy is hard to get
or unattainable. Liquor ammonia, six drops
in_a wineglassful of water, will also give
relief. Zhe antidote to acid fumes is the
fumes of ammonia, either from ammonia car-
bonate or diluted liquor ammonia sprinkled
on the floor, ZThe antidote to ammonia
fumes is the fumes of chloride of lime, or
some other fuming chloride; as chlorine
combines with ammonia to form sal-
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ammoniac, and this is simply innocuous. See
also notes on Cyanide of Potassium, Prussic
Acid, Poisons, Poisoning, ete. etc.
_Aquafortis.—A name given to commercial
nitric acid. It is evidently a word com-
pounded from two Latin words meaning
respectiva% “water” and “strong” to de-
note this liquid as being a strong water.
For further information see note on Nitric

Acid. (To be continued.)
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SIGN WRITING AND LETTERING.
BY HENRY L. BENWELL.

Lo

IV.—UsE oF GumkE LINES—THE ALPHABET IN
FREEHAND — SKELETON LETTERS—NECESSITY
FOR PRACTICE.

I mavE so far merely considered freehand
drawing more or less from a general point
of view, but must now direct the pupil’s
attention as to the best course to pursue in
becoming proficient in truthfully and accu-
rately forming and drawing the letters of
the alphabet without any mechanical aid
whatsoever.

I will afterwards give some directions for
the making of various “ guide ” lines, which
are sometimes used as an aid by the sign
writer in forming accurately and quickly
some of the more difficult letters, such as
C, G, S, and & But I must impress upon
the learner how absolutely desirable it is to,
first of all, learn to be able to draw all the
letters in a bold and workmanlike manner
by freehand alone, and using his eye as
his guide pure and simple. I may also add
that although “guide” lines are all very
well in their way, the young student, if he
wishes to master this art and become a
capable workman, must eschew them alto-
gether in the preliminary stages of his
yractice.. And, be it said, that our best
‘writers” never make use of these aids to
correct drawing, but trust to the eye and
hand !alone, and that i1t 1s by this method
that all the best displayed and boldest
work is turned out, and which, of course,
invariably bears the imprint of the master
hand and an artistic eye and mind.

I will admit that occasionally it is next to
impossible to construct one’s letters properly
and truthfully unless they are drawn or
formed by mechanical means. Take, for
instance, the case of the workman bein
confined in a very awkward and crampe
?nsitinn, or being up aloft on a frail plat-
orm and at a great height, in fact, suffi-
ciently high to unsteady the nerves, and con-
sequently the hand. Again, supposing some
very large letters have to be painted on the
front or side of a house, and also at a great
height ; in this case it 1s almost 1mpossible
for the workman to have sufficient room to
stand far enough back to occasionally sur-
vey his work, and gauge its appearance or
detect any imperfections or malformation
of letters. Therefore, in such circumstances
as these the use of any mechanical aid or
guiding lines is perfectly legitimate.

A good many of our most dexterous and
expert sign writers seldom chalk their
letters out at all, but proceed ofthand to
write them in with the pencil and colour.
And even when they do previously mark
their letters out, it is merely in a rough and
sketchy manner, and more with the object
of properly spacing their letters and
in the allotted space on the board evenly
than an%;thing else ; and they very seldom
follow their chalk lines in lpa.mtmg the
letters, but, on the other hand, let the pencil
follow its own inclination,
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In commencing to practise drawing the
alphabet in freehand, 1t 18 better for the
learner to first of all draw simple outline
letters. For this purpose, then, I here give
o sheet of “skeleton” letters (Fig. 27),
tocether with numerals.

[t is, perhaps, just as well to draw tllleseE
on paper with the lead pencil for a while :
but, taking it for granted that the learner
has been practising hard on the two Tre-
vious lessons, recourse should soon be 1ad

to the blackboard, and once here, the work

ABC
| JK
PO
WXY
T

| Therefore, at this stage of our lessons more

than any other, the watchword slu::-ujltl-—ip
fact, must—be practice, PRACTICE, PRAC-

TICE. It is far from my wish, of course,

to dishearten the pupil ; on the contrary,
every inducement will be thrown out and
encouragement given to the youth :me}i':
starting in life to adopt and follow this
educational, remunerative, and elevating
art trade of sign writing, which to some, the

writer included, is fascinating to a degree. |

It is, in fact, my enthusiasm 1n the subject

_
.
/
!

g
MVIN
TU
&I 2
39

improves in quality, so will the workman
he the better able to see its imperfections,
although for the life of him he cannot tell the
exact points, perhaps, where the fault lies.
But after a bit he will perceive and detect
these also, and eventually be able to correct
bad lines, and, in their place, render with
precise and masterly touch those he has so
long desired to obtain. Once, therefore, he
has surmounted the somewhat difficult task
of forming in shapely and pleasing manner
the whole of the letters which our alphabet

L
O
V
3
o

Fig. 27.—The Alphabet and Numerals for Freehand Practice.

should proceed with both the chalk and the
camel-hair pencil filled with colour.

Now, it takes but very few words to de-
scribe this method of procedure for a first
attempt upon the alphabet, but as it is
the whole groundwork and foundation of
letter-forming and letter-painting, it is very
important that the student should be very
pointedly told, also, that he must com-
pletely master this lesson, or, speaking still
plainer, be able to form each letter at least
1n a decent way before he can hope to
become a creditable craftsman, and, more
important still, earn money by his craft.

which induces me to so strongly urge my
readers to *“stick to it” in this fourth lesson.
Do not become disheartened at repeated
failures, and “throw it up” altogether.
That is not English pluck and doggedness,
and failures there must and will be at the
commencement, but which repeated practice
will slowly but surely overcome. Some
letters will be very difficult to form cor-
rectly, especially the S and the “short and ”
—&: but each succeeding effort on the part
of the pupil will show some improvement,
however slight and imperceptible it might
be to the untrained eye. As the work
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‘the examples

contains, his greatest obstacle on the road
to progress is passed, and the rest, 1t can
confidently be said, will come naturally and
easy to him, with one possible exception—
that of colours and colouring. _
Leaving the student at this point o
follow the precepts I have just laid down
for his guidance and success, I will seek to
do no more at present than remind him that
given in the accompanying
skeleton alphabet are to be drawn by him on
a larcer scale, as the other freehand exercises
that%]ave been already given in these papers.

(70 be continued.)
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HERALDIC CHASING.
BEING HINTS FOR THE ORNAMENTATION
OF HARXNESS,. ETC.
BY OPIFEX.

e o
Herarpic chasing is the art by which
crests,  coats of arms, monograms, and
various kinds of ornaments, ete., are made in
cold, silver, brass, or indeed in any of the
ductile metals or alloys.

LThe subject of this paper is not Heraldry,
which is a most interesting subject in itself,
and one which well repays the intelligent
student, being so intimately conneeted with

|
|
f

need two straight tracers (Nos. 3 and 4),

3% 1. and 3 in. respectively, ground on bot

sides : these tools should be ratker sharp, but

' smooth at the edge ; we also need one ¥ in.

- made quite sharp. .
for the present, and I shall describe any ' fi )
- sides, using, first emery and then crocus ;

the history of our country, and having so |

many legends of romance and chivalry
embalmed within it ; but we are only

. Indirectly concerned with it now.

Heraldic chasing presupposes some know-
ledge of Heraldry, or, at least, the JUASSERS U

of adesign prepared by one who possesses

it ; and my object is to help my brother

amateurs to produce articles in this /line, |

about the manufacture of which ninety-nine |

per cent. of us are entirely ignorant.

We will assume, then, that some reader is
anxions to have a set of crests for his harness,
that he is possessed of sufficient energy to
undertake the work himself, and that he is
furnished with an accurate drawing of what
he desires to produce.

Heraldie chasing is the near relative of
repoussc work, in fact, it is its direct offspring,
so that those readers who are proficient in
that art will have little to learn, and will find
that their knowledge has merely to be
applied in a groove slightly differing from

These will be sufficient

others as oceasion requires.

The following appliances, ete., are also
essential :—Some i!lum' emery and crocus
powder, soft rags or cotton waste, sweet oil,

Fig. 1.—Crest : Falcon's Wings with Hooded Head.

:‘:""_{'T"'—'q' m Eﬁ"".?;

1z 4 —8Section of Crest taken across Centre.

steel wire scratch-brush and sheet of carbon
transfer paper, an H.B. pencil, several small
files of varions shapes, a small soldering iron,
soIe Common SULISEI‘ and “ killed spirit,” a

- thickness, No. 25 gauge brass is what we

need.

And now as to method No. 1. Cut a picce
of brass about 3 in. by 5 in. or sufficient for
two crests, and having made the metal quite
flat proceed to cleanse and polish it on {mth

or you may polish in any of the other

~approved methods, as in repoussé work, but

the above will suit the subject in hand.
Next, wash the brass well i hot water
with soda and soap, to remove all grease, and
rinse clean and dry. Now scratch-brush
one side all over (in the absence of a seratcli-
brush emery cloth will serve) or scrape the
surface with any sharp instrument. The
object of this operation 1s to prepare the back

- of the work toreceive the solder, which, as

——

we shall see, 1s to be run into the reverse
side of the crests.

Next lay the brass upon the block,
scratched side down, and with the brad-
awl make a row of holes all round about
an inch apart and a quarter of an inch
f1r0111 the edge ; then tack the metal securely
down.

We are now ready to transfer the heraldie
device to the brass; this is effected by
Qlacing a piece of carbon paper upon it.
Next place the design upon the carbon
paper, and with a sharp pencil go over all
the markings carefully ; repeat the opera-
tion for a second copy ; and we should now
have two facsimile drawings in black upon

- the metal. Sprinkle a little French chalk
- upon the brass, rub gently over the draw-

ings, and all danger of “smudging ™ will be

P

The tools em-

purerepoussé work.
ployed are of the | .

In the case of
the present ex-

j obviated.
)

rd

same kind, Dbut
generally of a finer

ample the transfer
may be made di-

make, our subjects

rect, but in dealing

being, as a rule,
more elaborate 1in

with crests, mono-
grams, etc., which

detaill and more N

would be reversed

0(

highly finished than z

by transferring

works In repoussé,
_Ourfirstexample
given at Fig. 1 re-

Cc

presents a falcon’s wings with hooded head, | small block of hard wood, say about 6 or 8

and 1s a simplg crest, easily executed, and
the following directions apply to all subjects
of a like nature.

There are two methods by which
this work may be exccuted : one very
simple and perhaps more suitable for
beginners, but not the correct or pro-
fessional method, and therefore not
so satisfactory in its results as the
other ; however, I give it in hope it
may induce some one to attempt the
work who might shrink from the other
and more complicated process.

Whichever method we follow, there
are certain special tools and appliances
required to make a beginning, which
1 :-hmll ennumerate at the outset.

The necessary tools are : —First a
medium-sized chaser’s hammer ; any
small hammer will do in an indifferent
sort of way, but the reader is strongly
advised to obtain a professional chaser’s
hammer, at a cost of about half a crown.

. Next two tracers—Nos. 1 and 2, as used
In repousse work, + in. and { in. respectively.
(See Fig. 2, A.)  These tools should be flat

on one side and rounded on the other, the

edges being formed by grinding down the
round side, The advantage of these over
other shaped tracers is that curves and
stralght lines may be traced with them with
equal ease, and alsoa greater degree of relief
can be obtained by their use.  We shall also

e o e m s m —

e e ey S s

|

. in diameter, and the same length—a piece
of this size cut from a beech bough will suit
admirably if the faces are cut parallel and

==

Cement or Pitch.

made tolerably smooth — some §in. “cut
tacks,” a fine bradawl, and last, but most
important of all, we require the material to
work upon ; this must]ba thin sheet metal,
brass, or silver (or gold!), but *“fiat experi-
mentum  in corpore vili,” which, being
Interpreted freely, means, “on the present
occasion let us experiment in common brass.”
It 1s cheap

taste than silver, but this, of course, must
depend upon the other mountings; as to
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Fig. 2.—A, Tracer No. 1; B, Punch No. 5; C, Relief Punch or Beater No. 7.

the desi%n
and not nasty, and for our present , 2), as this will he
purpose (harness crests) is in much better ; higher relief, and

(such as a )’Iinu
rampant, etc.), it
will, of course, be
necessary to prepare a negative design.

The simplest way of doing this is to place
a piece of carbon paper upon a hard, smooth
surface—a piece of plate glass is best—lay
the design upon it, and then go over
the drawing with a hard pencil (as
above), when a facsimile will appear
on the wrong side of the design, wLich
may then be transferred to the metal.

And now for the actual work.
Taking tool No. 1 or No. 2 in the
left hand and hammer in the right,
proceed to indent lightly the outside
of the design (i.e., leaving out such
markings as feathers, crossbars on
the “hood,” ete.,, in the example in
hand), keeping the flat side of the
tool next the design, using No. 1 for
all the straighter lines and No. 2 for
the smaller curves. When the whole
of the outline is thus indented, go
over it again, more decidedly this
time, repeating the operation until all the
lines are indented evenly and as deeply
as possible; but this result should be
arrived at by frequent rather than violent

: apﬁlicatinn of the tool.

aving treated both crests in this way,

punch down the brass immediately sur-

with No. 5 (see B, Fig.
to raise the figure in
render the after pro-
cess of cutting out easier.
Employing No. 6, proceed next to cut

rounding
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through the whole outline as already traced.
"This process requires care, not striking too
heavily, but with just sufficient force to go
through the brass.

Of course, it may be necessary to use
sharp tools of different sizes and shapes,
modifications of No. 6, in cutting out. This
however, must be left to the judgment of
the worker, who should always endeavour
to cut out the crest, ete., as clearly as pos-
sible as regards outline. The operation of
cutting out may also be performed with a
fine fret saw, as used by jewellers ; but this
also is a matter for the worker’s decision.

So far, as regards No. 1 method ; but, as
before stated, this is not a satisfactory pro-
cess, and for this reason—we have not been
able to provide for the proper shaping of
our subject. All has depended on the fact
that the untouched brass within the outline
has become bulged up by the process of
tracing and the use of the m&ttmi tool, and
we are dependent on the after chasing for
form, which in some simple cases may
answer well enough ; but in order that our
work can possess any real artistic merit,
some other method must be resorted to by
which we shall be enabled to model our sub-
ject, leaving nothing for the after chasing
but details, such as the feather markings in
the example before us.

In case my readers are not repoussé
workers, it will be necessary here to give
directions for carrying out this alternative
and more correct process.

Instead of the uncompromising block,
which takes no impressions, we must pro-
vide ourselves with a chaser’s “ bowl,” 7.e.,
a round basin of cast iron. These are of
different sizes and shapes, but such a bowl
as that shown at I'ig. 3 will suit us best.
This 1s filled with the substance known as
chasers’ cement, or, more familiarly, * pitch,”
which is really a mixture of pitch, resin,
tallow, and Paris plaster or sand. The
Eltﬂh should be melted and poured into the

owl until it just overflows, and when almost
cold the brass should be heated, unseratched
or right side rubbed lightly with oil or
tallow, and placed next the pitch, pressing
gently, so that it shall sink sufficiently to
make sure of it adhering to the pitch. The
corners of the brass may be turned down
with advantage, for further security. When
the pitch is almost cold—z.e., when applying
the hand to the brass we can feel a suspicion
of warmth—the design may be tra,ns?erred
as above, and we are then ready to repousseé,
or punch down the metal, so that when it is
turned we may have our crests, etc., correctly
shaped, and so have a much better subject
for chasing than could possibly be obtained
by the other method explained above.

The tools required E:u- this are, in the

resent example, only three in number—

DINET. ?,78,. and 9 (seia i, Fig. 2).

0. 7 1s an oval-shaped reli
Tl p elief punch or

No. 8 an oblong, # in. long.

No. 9 a very small “edition” of No. 8,

Using No. 7, the broader portions of the
design should be punched down, at first all
over to an equal depth, and when by re-
peated aEplmatmna the desired degree of
relief is obtained, the details of form should
be attended to, e.g., the pinions in the present
exercise,

It must also be borne in mind that crests
should be beaten down to a depth consider-
ably greater than that which would suffice
to give correct form. At Fig. 4, I give a
section of the crest taken across the centre
of the design, which will serve to explain my
meaning, by comparing the depth of relief

necessary in this work with that which
would be sufficient in ordinary repoussé
work ; the line, A B, representing the level
of the metal for crests, and the dotted line,
¢ D, indicating the relief as in repoussé. If
this is not attended to, the crests will be
much too thin, whilst if my directions are
followed, they will stand out well upon the
harness and be most effective.

Tool No. 8 will suit best to beat down the
crest “wreath,” and No. 9 the cord by which
the hood is held ; both these tools will also
be brought into use for the sharper portions
of the wing, feathers, etc.

When both crests are treated as above the
brass should be removed from the piteh,
well cleansed, and washed in hot water with
soap and soda.

ext cut out with fret saw as above; or
place the metal face upwards upon a block
of lead, and cut out with No. 6, etc., in
either case using great caution in order to
preserve the correct outline of the design.
And now we have reached the same point,
whichever method we have employed, and
the following directions are equally applic-
able to either.

The crests being cut out, are now placed
face down and Painted over on the bacﬂ with
“ killed spirit” (spirits of salts, in which
zinc is dissolved until it will dissolve no
more), then with the hot soldering iron let
the solder run in, until the crests are just
full, care being necessary to avoid allowing
the solder to overflow and stick to the right
side of the articles; guard against this at
first by coating with blacklead and beer, as
in plumbing work.

We have now two solid crests, the edges
of which are rough and jagged, and the next
step 1s to file them out clear and sharp,
using the small files of different shapes to
sult the intricacies of the work.

We now arrive at the most important and
interesting part of our work, namely, the
chasing of the crests. To accomplish this
the subject is placed upon the block—a
larger one than that described above, say,
about 10 in. in diameter and 6 in. deep—
which should be placed upon a sand cushion
upon a solid bench or table.

Having the original design placed so as to
be easily seen, next prnceeg to indent all the
lines exactly as they appear in it, using the
tracers described above, and choosing those
which suit the different lines, curves, ete.,
as occasion requires, taking great care to
follow the drawing faithfully.

In this operation there is unlimited scope
for artistic work, but the worker must
depend almost altogether upon himself for
success, as 1t 18 well-nigh impossible to give
more than the most general directions as to
chasing. But I may say that a safe rule
will be to follow faithfully the markings in
an accurately drawn pen-and-ink design, and
the result will be found to be satisfactory.

. The chasing being finished, the next step
1s to provide means of attacﬁing the crests
to the harness. This is accomplished by
fixing short pieces of copper wire to the
back in several places, so as to ensure that
the crests shall be quite flat and secure.

ake a piece of ordinary bell wire, and
having made 1t straight by stretching, rub
1t well over with fine emery cloth until quite
bright ; next having a hot soldering iron at
hand, d'.lF the end of the wire in killed spirit,
and ﬁpp_ ying it to the part of the crest where
1t 18 desired to fix it, hold it perpendicularly,
and agﬂy the point of the soldering iron to

the solder; the result will b
solder melting, the wire will Ei:fk tgg;nﬂ;g
the brass, and holding it there for a few
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seconds until the solder sets, the wire will
be found perfectly fixed. Now with wire
nippers cut off at about three-quarters of
an inch, and repeat the operation until a
sufficient number of wires are fixed—in the
present example five in each crest will be
required, one at the point and base of each
wing, and one 1n the lure. See that these
wires are ‘perpendicular to the back of the
crest, and of equal length ; place the crest
In position upon the harness, give it a slicht
pressure, so that the points of the wires
shall leave a mark upon the leather, then
with a suitable awl pierce the leather where
marked ; 1nsert the wires, press home, and
clinch securely underneath the leather.

-+

ARTISTIC FURNITURE

EASILY MADE AND CHEAPLY PRODUCED.
BY DAVID ADAMSON.

s

II.— A SCREEN SECRETARY.

(Continued from page 150. For Diagrams,
see pages 148, 149.)

LiNING OF WRITING-FLAP—DMOULDINGS—FLUTES
IN PANEL—SHAPED PANEL—OQTHER UsEs.

THE writing-flap may be left plain, or, as it
1s technically called, unlined, z.e., uncovered.
It will, however, be better and more com-
fortable for writing on to line it either
with cloth or leather. The latter is the
more usual, but I must say I prefer cloth
as being softer. Leather is all very well
when new, but it gets hard, and then one
might as well write with nothing between
the wood and the sheet of paper. Those
who habitually use a blotting-pad will not
be affected by either ma,teriai and except
that custom requires a writing-table top to
be covered, they may as well just finish the
inside of the lid like the remainder of the
work, either painting or staining it. If
leather lining is preferred, skiver is gene-
rally used, though -popularly known as
morocco. Skiver, which is a split skin,
does. just as well, and is much cheaper.
It can be got either from an upholsterer
or a bookbinder, though the charge from
the latter is higher than the former gene-
rally. Leather cloth must not be con-
founded with the real leather, though it
too 1s often used. It is harsher to the touch,
and, personally, I do not like it, except
where cheapness is the prime consideration.
In such a small surface, the difference in
cost between any of these materials is very
trifling, so the best, either leather or cloth,
may as well be chosen. Any fine cloth,
such as ordinary tailors’ cloth, not “dia-
gonals” or “tweeds,” but the sort known, I
think, as doeskins, with a smooth surface
1s suitable, and the colour is only a matter
of taste. Dark greens and maroons are
those generally used for the purpose, and
most upholsterers can supply proper cloth.
A “cutting” sufficiently large can easily be
got for a very small sum, if the purchaser
18 not too particular about the colour or
shade. Whatever the lining, it must be
well fastened to the wood. Glue will do,
but paste, strong as used by bookbinders
and shoemakers, is better. Smear it on
to the wood, not on the lining, rubbing it
well and evenly. It may be done with a
brush, but a method adopted by upholsterers
1s this : Wrap up some paste in a fold or
two of open meshed canvas (Hessian or
scrim) and rub this over the wood. The
pressure causes the paste to ooze through
the canvas, which retains any lumps there
may be through defective mixing. When the

. o s DEE T o
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surface is ready, the lining is laid on and
“pressed evenly and firmly down with the
d. Pray don’t use a hot iron to expedite
~matters, especially if the lining is leather or
leather cloth, unless its destruction is the
object aimed at. If itis a very hot iron,
it may be used with every reasonable
prospect of perfect success in attainin
this end. Properly applied, that is, wit
pressure of the hand or a cold iron, the
paste will be dry in a few hours, when the
of the lining may be easily trimmed
. off sharp to the edges of the board. Those
- who have bookbinders’ tools will be able to
' roll a border, either gilt or blind, along near
| the edge of the lining, which, especially if
- leather, will be much improved in appear-
! ance thereby. It will ge seen that the
lining covers the whole surface of the
! writing-lid, instead of being surrounded by
a border of veneer, as is usual in writing-
- desks and tables, and it is omitted as not
; only unnecessary, but in such furniture as
the present, because, to put the matter 1n
- plain words, it is more trouble than 1t 1s
1 worth.
' So far as real utility is concerned, the
' thing may be considered finished, but there
' are certain purely decorative details which
' may be added; indeed, should be, if we
- wish to conceal the packing-case origin and
. crude, though serviceable, construction. It
' is astonishing what a few mouldings will
' do, and beginning at the top, let one such
- as that shown in Fig. 7 (see page 149) be
- glued and bradded all round. This is one
- got from Elliott, of Newbury, in whose cata-
ogue it appears as registered design, No.
- 1071. It is very nearly the same thickness
- as the top board, the edges of which it
should just cover, but if it comes at all
. below, 1t will not matter except in front.
Were it to do so here, action of the lid
- would be prevented, and the moulding
 must be either shaved away, if only a small
~ hindrance, or the top edge of the lid may
be planed down till it clears the moulding.
" The bolt of the lock will, probably, still
catch, but if not, a thin slip of wood glued
to the top, just behind the moulding, thick-
ening up the top equal to the moulding,
will be all that 1s necessary. The corners
of the moulding must, of course, be mitred.
Now, the surface of the lid strikes one as
being too plain, and a little relief from the flat
appearance will bean improvement. A small
moulding glued on round the edge will make
a great alteration, say Elliott’s registered
design, No. 1001, Fig. 8, but a more orna-
mer_ltal scheme 1s given in Fig. 9 (page 148).
In it the moulding is shown glued down at a
little distance from the edge. The centre
18 further relieved by a thin bevelled edge
board on which flutes are cut. These flutes
are merely hollows cut with a gouge, and
the only thing it 18 necessary to say about
them is that they should be kept clean and
sharp at the edges.
Those who cannot manage to cut the
. flutes neatly, may not be aware of the
- pleasing effects which are got by merel
' shaping the outlines of such applied panel-
, ling (which, by-tha*wu{’, may strike the critic
- of art woodwork as being very shocking)
~and boring a few holes with a centrebit.
' Such a shaped and perforated panel is shown
in Fig. 10, and in connection with it, the
well-accepted principle that plainness is not
80 apt to be unpleasing as over-elaboration
mn design may be remarked.
._ t applies to the front may be said
equally about the hack, though there is no
- necessity why these two parts should be the

‘ame in appearance, i.c., details may vary

though some regard should be paid to har-
mony. It will be noticed that there 1s a
difference in size between the two parts,and
it will, undoubtedly, add to the appearance
if a moulding, however small, 1s carried
round the whole of the back panel. If de-
sired, the small space behind may be en-
closed, but made as shown, it will form a
handy receptacle for various odds and ends.
The upright shown in section is merely a
piece of wood forming, as it were, a back to
this opening, to prevent anything interfering
with the free action of the lid. 1f this open-
ing is not desired, of course, it can easily be
closed, by bringing the back board or panel
down to the bottom, so that it corresponds
exactly with thelid in appearance. Both sides
will then be uniform in appearance, but there
will, of necessity, be some lost space. Even
this might be avoided by reducing the width
of the bottom till it is no more than 1s re-

uired as a stop for the lid, and utilising
the space for a small sunk stationery rack.

This, however, would complicate the work
beyond the scope of these directions, and 1t
18 Eardly too much to say that, were all the
ideas for alterations anr{ modifications that
may suggest themselves to be mentioned, 1t
would, in a very short time, be found that a
totally different piece of furniture, both in
design and purpose, had been evolved. Still,
one or two hints may not be unwelcome,
and may serve to show how this screen can
be converted into a still more useful thing.
We have, say, a number of drawings, and
we want a lock-up place forithem; well,
nothing easier than to enclose the lower
Eart, that is, the space between the bottom

oard of all and the shelf. Let the back be
fixed like the back of the writing-case, and
the front fall down like the writing-flap;
only, instead of it being hung with centre
hinges, use a couple of ordinary butt hinges.
Some may prefer a door opening in the
ordinary way, when the interior may be
fitted with two or three shelves and serve
as a small bookcase. Again, others may
like to form the space below the secretarial
department into a cupboard, either with a
fall-down front, or as suggested with ordi-
nary doors. I have, however, not made the
screen with either of these modifications,
which are merely suggested as ideas to be
worked out by those who may find them
useful.

The “ creature comforts” phase of utility
I have already alluded to, and further refer-
ence to 1t 18 unnecessary.

-

WROUGHT IRON AND STEEL GIRDER

WORK.

BY FRANCIS CAMPIN, C.E.
-

II.—STRAIGHTENING AND BENDING PLATES
AND BARs.

AvrrHOUGH wherever straightening rolls are
available they will be used in preference to
hand straightening, yet, as in some circum-
stances there is not the option, it is necessary
for the operative to be acquainted with the
manipulation necessary to straighten or level
the surface of a plate by hammering ; if a
plate is merely bent in one direction 1t 1s a
very simple matter to hammer it out, but if
there are bulges in it the process becomes
one of greater nicety. The bulge itself must
not be touched, as by hammering the metal
would become thinner, and therefore rise
more ; on the contrary, by hammering out
the plate all round the ulge more room
will be given superficially for the material at
that place, and it will thus be drawn out
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level, the amount of truth of surface attained
depending upon the care and ability of the
men employed upon the job. Of course it
18 Fdnderstuud that the plates are straightened
cold.

In Fig. 3 is shown in cross section the
arrangement of rolls in a plate-bending and
straightening machine, for it will serve to
curve plates as well as to straighten them.
The apparatus is fitted with an upper roller,
A, and two lower ones, B, B. These rollers
admit of adjustment in relation to the
vertical distances apart of their centres, and
thus the plate, ¢ ¢, passing through them
becomes straight, or is curved as may be re-
quired ; the curvature, however, only taking
place in the direction in which the plate
travels. In some straightening machines
a greater number of rollers are used.

There has recently been introduced a
machine for levelling very thin plates which
should not be overlooked, for in view of the
enormously powerful machines now being
constructed for various processes of mechani-
cal manipulation, it may follow that machines
of this type will be produced powerful
enough to deal with ordinary bridge plates.
In the apparatus referred to the plates are
firmly gripped by each end 1n powerful
Jaws, W’]liﬂil, being then forced asunder by

ydraulic pressure, stretch the plates, and 1n

B B
L

Fig. 3.—Arrangement of Rolls in Plate-Bending
and Straightening Machine.

so doing take out any buckles that ma
have formed in them. In order to stretch
the plates a force exceeding the limit of
elasticity must be applied, and that for
wroncht iron is about eight tons to the
sectional square inch, so for a plate 24 1n.
wide by § in. thick a pull of about 100 tons
would be necessary. So long as no greater
force is used than is necessary for the
straightening it does not seem probable that
the strength of the iron would be reduced
by this process.

The bars of various sections, angle, tee,
etc., will also require to be straightened, and
thismay conveniently be effected by pressure
in a machine, the principle of which will
be understood from the sketch {ﬂ:u:. shown
at Fig. 4. A A is an angle bar, shown
broken off, undergoing treatment in the
machine ; B, B, are )Irranpurl}hshnpud blocks,
against which the bar, A A, rests; they
are solidly fixed to the bed of the machine.
¢ ¢ is a shaft driven by means of a belt
on the pulley, b, and there is a fly wheel,
H, at the other end to equalise the run-
ning. Upon the shaft, ¢ ¢, is keyed a
small tDDt]l"lEd wheel or pinion, 1, which works
in gear with a larger wheel, K, keyed on to
a second shaft, L L, upon which is fixed a
strong eccentric, E. The revolution of this
eccentric, which has a very small throw or
stroke, drives forward the block, ¥, thus

ressing upon the bar, A A, between the
Elﬂ(’:kﬂ, B, B; the extent of 1ts action
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resulated by raising or lowering the wedge,
Gﬁ:ﬂcﬂrﬂing to the degree to wﬁmh the bar
is bent ; this adjustment 1s worked by hand.
The action of this machine is by intermit-
tent pressure for short periods, the bar being
chifted as may be required between the

[ll
I- ]

Fig. 4 —Machine for Straightening Arngle Bars,
T Bars, etc.

strokes. In the intervals of pressure the
necessary momentum to impart it 1s stored
up in the fly wheel, H, which gives it off when
the resistance of the bar is met. From this
simple form of machine much greater power
is obtained, as towards the end of the forward
stroke the pressure increases, until 1if re-
sisted it becomes infinitely great. The bed
requires to be very strongly made, its size
an%l proportions being calculated in accord-
ance with the strength of the largest bar
it will be capable of taking, and the shafts
and other parts must be in proportion, so
that if anything breaks it shall be the bar
and not the machine.

When angle and tee iron bars have to be
curved or bent at an angle, the work must
be done hot, as otherwise ﬁle normal angles
of the sections would open, and 1n most
cases the bars would crack at the root where
the two limbs meet, and even when worked
hot this opening will occur, and the bars
must be hammered or pressed back to their
original section. If the bar is made of
uniform curvature throughout its length,
and the curve is moderate, there will not
be any special trouble frbm this cause,
which 1s most noticeable in sharp bends.

If a number of angle irons are to be bent
to a given curve, one is first so shaped, but to
a curve so much sharper as to give the re-
quired form exactly to the others when
bent hot upon it. Any slight opening of
the angle can be set down by a few blows
from a hight hammer. In order to prepare
the angle iron mould a template must be
made, showing the curve it is to follow, and
when of TEI‘j"EiEI'gE radius it cannot well be
struck from a centre on the floor used for
setting out work, but the arc required can
be easily drawn by means of a bevel, the
construction and use of which I will now
explain. As a rule, all the curves used in
girder work can be very closely followed by
a series of circular arcs joined together, so
if the length of each and its radius are
marked upon the drawing, the foreman
template maker need have no trouble in
setting them out. There are a few simple
properties of circles I will now point out,
which will make the mode of procedure

uite clear and fully explain its principles.

n Fig. 5, ¢ 1 H is a circular arc, of which o
is the centre from which it is drawn, and 1
the centre of the arc. Now if from the
points, G and H, two straight lines are drawn
to meet each other at any point, », in the

are, and two others are drawn to meet at
some ather point, P, in the same are, the
angles, ¢ P H and G P’ H, will be equal, no
matter in what point in the arc the lines
meet, so long as they are drawn from G and
g respectively. If, then, we join two
straight edges together soas to fit this an le,
as shown at E D F,and put two pins, Aand C,
in the floor at a distance equal to G H, and
fasten a pencil at the angle, », then, by
sliding the bevel thus made over the floor,
keeping the edge, E D, against the pin, A, and
the edge, D F, against the pin, ¢, the pencil at
D will be caused to draw an arc of a circle,
ABC, of the same radiusasc1H. To be
able to make this bevel we must know the
lencth, G H, and the rise, Q . These should
both be marked upon the drawings, but
very often they are not; then it will be
necessary to calculate Q I. It will not do to
scale it off the drawing, as any error so
arising would be multiplied considerably in
the full-sized template. The radius being
known, divide it by one of the numbers in
Column I. of the following table, selecting
such a number as will give as a result a
convenient chord length, ¢ H, to work with.
To find the rise of the arc in the centre of
the chord, ¢ H—that is, the length of Q I—
multiply ¢ H by 100,
and divide the product
by the number 1n
Column II. opposite
the divisor chosen from
Column I. For ex-
ample: let the ra-
dius be 116 f{t.; take
8 as the divisor, then
116 divided by 8 equals
14 ft. 6 in, or 174
in., which 1s the
length taken for ¢ H;
this multiplied by 100
1s 17,400, and opposite
8 in the table we find
the divisor 6,389 ; di-
viding 17,400 by this we get 2} in. for
the rise, Q I, in the centre. Lay &D‘Wﬂ the
length 14 ft. 6 in. on the floor, putting
in a pin at each end, and in its centre
square up Q1 234
the angle to which the bevel must be made.
The sides, 1 6, 1H, must be prolonged to allow
its apex, I, to approach the ends, ¢ and =,

TABLE.,

4
5
6
]
8
9

i 0
Fig. 6.—Diagram Exhibiting Properties of Circle.

without running off the pins. By means of
this bevel the template can be made. I
must now show how to shape the ends of
the templates, so that the curves may be
accurately joined at a change of radius.
H S 18 an arc of shorter radius (& T, or s T),
Joned at H to the arc, 6 1 H. In order that
two curves may join without showing any
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in.,, then ¢ 1 H will be

break or distinct angle, the radii at the
point of junction must coincide—that is
the shorter radius, H T, must lie upon the !
longer, H 0. All that 1s required, then, is
to mark the radius at each end of the tem-
plate, then any two such templates bei

placed end to end, their curved edges wi

join accurately. The radius of a circular
arc 13 drawn from any point in 1t as fol- ¥
lows :—To draw a radius from the point, x5, #%¢
mark off on each side of it with compasses
the equal distances, NK,NL. and from K and = &
L as centres describe two arcs of equal = ¢
radius, shown crossing each other at A then &
a straight line drawn from N through M will &
be radial ; and if two such lines are pro- & *
duced they will meet at the centre, o, of the |
arc. In order to allow the radial line to be
drawn at the end of the are, the curve must =
be carried a little further. Inthis case, N u

would be the end of the template.
(7o be continued.)

-

THE ORDINARY CHIMNEY BREAST:

ITS TASTEFUL TREATMENT AND DECORA-
TION.

THE accompanying illustration 1s a sugges-
tion for the artistic treatment of an ordinary
chimney breast. _

Nowadays, every young lady of ordinary
talent is capable of depicting floral studies
accurately and with feeling : 1t being quite
a common thing for our youthful friends to
send pictures to the Royal Academy, m
many cases, unhappily, without a chance of
their works being exhibited. It is a pity
that so much meritorious work should be =
wasted, and it zs waste both of time and 3§
money in the case of most young artists. |

What I would propose to our yo
friends, as an outlet for their energy and =
talent, is the artistic decoration of theirr &
homes. Many of the flower paintings which
are annually turned away from the Academy &
would form a pleasant relief to the panels &
of a door or window shutter. _ 3

My advice is that, instead of striving vainly °
for exhibition honours, they should devote |
a portion of their time and labour to beauti-
fying the home. Why should they not pain$
the woodwork of their rooms in such delicate:
tints as egg-blue, terra-cotta, cream, etc., mm =
preference to employing a man who is not = §
an artist, and whose sympathies are not &= §
with his work ? _

The overmantel and chimneypiece shown |
in our illustration might be treated in plai» == §
tints, and then painted by hand in some = §
tasty floral design. To begin with, the &
overmantel would have to be made in deal &
or pine, which would not be a very difficult
um:i:rtaking for any moderately careful &
workman ; then the entire woodwork of the =8
room, including overmantel and chimney- =
piece, should be painted in one or more =
tints. A plain moulding would have to be =
run round the room at a distance of about &
18 inches from the ceiling, to separate the &
frieze from the wall-paper filling, the frieze =
being either lincrusta-walton, hand-painted &
canvas, or ordinary paper. k=

The mantel valance is so simple that any &
lady could cut it to the required design, an
embroider the pattern in crewels or F
A few yards of gimp and fringe, and two =
small curtains shding on a rod attached to &=
mantel-board, complete the decoration of &5
the mantelpiece. :

The whole design admits of cheaper treat- S8
ment than that illustrated ; in fact, it is bub 8
a suggestion by which, I hope, some of the ==
readers of WoRE may be benefited. :
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Artiatiz Trealment of tae Ordinary Chimney Breast. Frieze in lincrusta-Walton, or Hand Painted ; Wall Paper, Sage Green ; Woodwork
of Overmantel, Painted White or Cream, with Hand-Painted Panels,
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PHOTOGRAPHIC DEVELOPERS.

ADVICE TO BEGINNERS,
BY L. IVOR POOLE.

e

TaE tyro in the art of photography is not
long in discovering that not the least of the
difficulties which beset him is that of de-
ciding on a formula for his developer. He
sees so many of them given in any books to
which he refers that it is no wonder he
should feel perplexed. First of all he must
decide whether he will use pyro, oxalate, or
hydroquinone, the new claimant for favour,
each of which is strongly recommended for
his purpose. Then he must make up his
mind on the host of minor details, and fail-
ing to do so satisfactorily, he applies to a
friend who has made some progress. He will
robably then have his doubts set at rest by
eing told more or less authoritatively that
one particular developer is best. Armed
with this assurance, he starts development
with the formula recommended ; some of his
negatives turn out satisfactorily, but a good
many of them do not. Some of them are
flat, some thin, some too dense, and so on.
The chief feature in which they exhibit some
uniformity is that there is something wrong
about most of them. Naturally he is enthu-
siastic about his hobby. e talks with
others about his successes and failures,
wants to know the cause of the latter, and
how to avoid them in future. Some sym-
pathetic friend is sure to be found willing
to aid him and to give the benefit of his
counsel. In due course the question of
developer comes up. The friend probably
remarks that another formula is better; he
uses 1t himself, and perhaps brings out a
hotograph to show its capability of pro-
Sucinﬂ' good work. The tyro is eager to try
it, and vainly hopes by its aid to have good
negatives henceforth, bright and clear, dense
where required, quick printing, no stain,
half tones and all the other qualities which
combine to form a perfect negative. Dis-
illusionment soon comes, for developer No.
2 is no more reliable than the other. Other
friends are applied to and with like results.
They get good negatives, but the beginner
cannot, and so he goes on messing about
without making much real progress in the
art. He eitheriecumes disgusted with pho-
tc}%‘aphy or sends his plates to a professional
to be developed. In the latter case a fair
number of his negatives are satisfactory, and
he will have some nice pictures to show. He
will, however, know none of the true delights
of amateur photography in the same way as
the man who begins and finishes the photo-
ﬁph. " His share of the work is almost
ited to the exposure of the plate, a very
necessary operation, but by no means the
only one before the negative is finished.
Such operators are rather plate exposers than
phﬂtngra.ghe;s, and it may fairly be assumed
that few beginners start with the intention
of having the bulk of the work done for them.
This being so, a few words of advice to
him who intends “going in for photo-
graphy” this summer, or any other time,
may not be unacceptable from one who Aas
one in for it for some time past. Of course,
have my own pet formul® for different
Eh{}tﬂgm ¢ processes, though they will not
e named, not from any desire to withhold
them, but simply because to give them might
further embarrass the tyro instead of help-
ing him to decide on formula for himsﬂff.
The intention of these remarks is rather to
indicate the general principles which should
guide him, than to confine him to details.
First of all, let it be distinctly understood

that there is no formula which is equally
suitable for all purposes and under all cir-
cumstances ; even if the ingredients admit
of almost universal application, their pro-
portions must be modified to get at all
times the best results. With the chemical
constituents of any developer the mental
one of judgment must be largely used. De-
velopment 1s not a merely mechanical
process, but is distinctly an art. The
chemicals used are simply the tools, and
their use may be very clearly demon-
strable theoretically up to a certain point
beyond which the intelligence and skill
of the operator must In practice carry
him forward. Were it possible always to
work under precisely the same conditions,
such as unvarying activity of light, perfect
uniformity in plates, temperature of the
weather, etc.,, then indeed development
might be reduced to a mechanical operation.
As it is, it is no more so than that of an artist
in painting a picture. A right compre-
hension of this, therefore, will save the tyro
some disappointment, even if it does not
help him to any great extent in producing a
good negative.

Naturally, at first especially, a developer
which allows of considerable latitude in time
of exposure will be the most useful. A
developer which cannot be modified to bring
up an under exposed plate, or to restrain
an over exposed one, cannot be so satis-
factory as another which works fairly well,
when used judiciously in either case. As a
matter of fact, in the hands of experts there
is no developer among those generally
employed which does not admit of some
latitude in exposure ; but some are more easy
to work with than others. That which can
be most easily manipulated i1s of course the
one which ought to commend itself to the
tyro, who, however, must not make the mis-
take of supposing that with even the best of
them in this respect the time of exposure is
of no consequence. The best results possible
can hardly be got unless the timing has been
correct, though trifling errors, which are
unavoidable, may be so far corrected that
they are hardly discernible afterwards.

As the beginner is almost sure to try a
pyro. developer, that is, one in which pyro-
gallic acid 1s the active agent, it may be
salid that he can hardly do better. 1f he
cannot manage with it he is hardly likely
to succeed with any.

Now comes the consideration of the par-
ticular fyru. developer to be used. The best
advice I can give him is to choose a simple
formula, consisting of nothing but the active
agent, the pyro., a restrainer, usually a bro-
mide, and an accelerator, such as ammonia.
These are all that are actually necessary,
and by varying their proportions it 1is

ossible to do almost anything that can be

one in the way of development. Let
therefore a start be made with the formula
containing the fewest ingredients. By work-
ing with them, the novice not only obtains
a command over the essential chemicals
without them having been modified by the
addition of others which, though useful in
their way, are not essential, but he learns to
appreciate practically the advantages offered
by these. He has the rudiments of practical
development on which to build his future

ractice, if he finds it necessary to improve

s resulting negatives. He will not be long,
for example, before he finds out that a pyTo.
developer such as described darkens and
perhaps stains the negative. Of course, the
stains may be removed, bat that is hardly
the question just now. He may wish to
keep his pyro. 1n solution instead of weighing
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out and mixing it for each lot of developer,
or lots of little matters may suggest them-
selves to him as being capable of improve-
ment. As similar ideas of improvement
have occurred to others, we get the number-
less formulae which have appeared, and how-
ever bewildering they may be to the novice,
he must remember that each ingredient is
advocated for a specific purpose, and in the
vast majority of cases {:).a,s had fair trial
before it has passed the bar of photographic
public opinion. It is, however, only the
expert w}m can to the full benefit by such
refinement, and no expert ever became one
who could not do good work with the
simplest formula. Though I have spoken of
pyro., the same principles will apply to any
other developer, as, for instance, the one
which is causing so much stir just now in
the photographic, or perhaps Ishould say, in
the amateur photographic, world, viz., hycfru-
quinomne. 0o opwmion 1s here expressed
about the comparative merits of either or
between them and other chemicals, whether
used as developers, restrainers, or accelera-
tors ; but enough has been said to enable the
beginner to form some notion of the kind of
formula he should start with. He may be
further advised not only to start with such
a one, but to keep on with 1t till he has
attained proficiency 1n its use, till he knows
Eusitively from expericnce in what direction
e may reasonably require improvement on
it. Stick to one developer will be a good
rule for him to follow. Its peculiarities
become familiar with practice, and by care
he can manipulate the developer in a way
to produce good results that might at first
have seemed impossible. 1f onthe contrary
he chops and changes about, first trying one
developer and then another, he gives himself
no fair opportunity of thoroughly satisfying
himself about their good or bad qualities
and what they are capable of. He never
gets to the bottom of them, and as ne two
developers require exactly the same treat-
ment, Ee too hastily assumes that the fault
lies in them rather than in his own in-
experience. The amateur who makes pro-
gress in proficiency, and consequently in the
leasure of practical photography, is he who
as learnt well one branch or mode of
manipulation before proceeding to others.
This, after all, is only common sense, but, as
suggested in the opening remarks, the
obvious advantages of beginning and con-
tinuing with a simple developer do not
always occur till time has been wasted and
experience gained. _ _
ut perhaps the beginner may think this
rather confines him, and that were every one
to act on the principle of sticking to one
developer no progress would be possible.
He would rather experiment for himself, and,
if he can, add to the general fund of photo-
graphic information. Everyone knows that
the hidden mysteries of nature and art are
only divulged by patient investigation, bar-
ring the usual exceptions which prove the
rule, where they have been discovered by
accident ; and he is actually recommended
to debar himself from any good which might
accrue from scientific observation, or from
profiting by aluckyaccident. Theyarealways
Enssible, {uu know, and noone hasdiscovered
ow to photograph in natural colours yet.
Such 1s by no means the intention of the
present remarks, which are written to help
the beginner, who will surely not overlook the
fact that improvements in any art can hardly
emanate from a novice in it. After he has
emerged from his novitiate it will be quite
time enough for original research to begin,
and the more of it the better.
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43.—GLOovER's MACHINERY FOR SPLIT
Brxorixeg Firewoob.
Armost evervthing, except eating,

and sleeping, is done by machinery nowadays,

houschold operations and many kinds
of manual labour which our fathcers
invariably earried out by hand. Even
tor work of so simple—I might also
sav., so uninteresting—a character as
chopping up firewood, machinery has
been devised and patented by Messrs,
M. Glover & Co., Potterdale Works,
Dewsbary Road, Leeds, by which the
work 1s cfteeted with a certainty and
rapidity in every movement which
ciinse a considerable saving of time
and lubour. There may be some readers
possibly who doubt the utility of de-
scribing such machines as these as
toreign in some degree to the nature
anid scope of Work, but it must be
remembered that every kind of ma-
chine 13 possessed of interest to the
mechanie in the first place; secondly,
that the illustration and deseription
of machinery are often useful in
prompting some inventive brain to
the production of other machines of
the kind distinguished by greater sim-
plicity, perhaps, and additional power;
and, thirdly, that the industry, in aid
of which such machines are contrived,
must be of far greater extent and 1m-
portunce than would appear at first
sicht to any one, either to do work
of the kind or to see it done by means
of the ordinary hand saw and hatchet.
More than this, the mention of the
muchinery here may cause its intro-
~duction into union houses and other
places where much of this kind of
labour is done by aged men, who are
fur better able to watch and attend to
machines of this sort than to apply
their fast-fuding strength to the per-
formance of the acts of sawing and
chopping,

In Fiz. 1, the TPatent Splitting
Machine is shown, which is used for
dividing the wood into small pieces,
instcad of the hatchet or chopping

Fig. 2.—Glover's

TING AND

drinking, |

| wood 1 place, and partly to prevent any undue
and machines are contrived for the performance of | resistunce that might be offered if the wood were

manner as the chisel of a mortising machine,
falling on the end grain of the wood, and splitting
it cleanly from top to bottom, the grain of the
wood being followed in the stroke by the action
of an automatic side spring placed in the feeding
trough opposite the knife, partly to keep the

together
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knife, hinged at one extremity to the bench and |

l::l\-'i.ll_{': a handle at the other.  The wo
cut nto preces or blocks six inches

od 18 first
long, as |

shown to the left of the machine, the grain of |

the blocks being vertical or runninge from end to |

cnd.  They are carricd by means of e
Lhe m.-’ar'hlnrr, and ]lhli":ll
carrying a hcavy chisel, which acts in

lers into

under a cross head

the same

Patent Firewood Bundling Machine.

—

held so rigidly in position that it would be
absolutely unyiclding when split by the chisel,
When the strap by which the machine is set in
motion 18 thrown off, the latter is stopped by
a brake applied to the wrist pin dise. The size
of the pieccs into which the blocks are split is
regulated by the rate of feed. The sticks as
they leave the chisels are carried forward on
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rollers towards the Dundling Machine, shown in
IFFig, 2, the rollers acting as a kind of sieve
through which all dust and dirt that may be
adhering to the sticks full from them.  The
sticks, as seen on the right of Fig, 1, are placed
on a travelling band in the Bundling Machine,
and carried into a box, where they are shuken

and  gathered and compressed into
round bundles by four formers, the
ends having first been brought level
by a plunger, which pushes the sticks
up to a diaphragm which then with
draws, After compression into bundl
form, the mass 1s forced from the box
by another plunger, actuated by a cam,
and foreed outwards throuch o tube
slightly convergent, and havine o
spring top in the manner and position
shown on the right of Fie, 2. llere
they are further tightened up by a
band of steel diawn up by strong
toggle-joint gearing, and the boandle
is then wired by wire held by a elip
above, which can be rcleased by a foot
lever. The ends of the wire are then
twisted by the revolution of the elip,
and, the bundle being completed, is
pushed out of the machine by the next
in order to be wired. Iigs. 1 and 2
can be worked separately or in combi-
nation, The * Excelsior” Bundling
Machine, shown in Iig. 3, is worked by
the foot, and 1s intended for smaller
requirements,  The lever (7), fixed at
the further end by the pin (8) on which
it moves, acts by means of the verti-
cal rod (6) passing throngh the bed or
plate (1), sccured by bolts to the table
on which 1t 1is placed, and the toggle
joints (4) on the sliding jaw (3), which
moves into the fixed juw (2) in front
of it. Dy these jaws the sticks are
compressed into bundle form, and e
then wired or tied by hand, after which
the bundle is released by the spring
(5) below the stand.  In this machine
there is nothing in the form of ropes,
chains, cte., that requires renewing,
and time is saved in the rapid release
of the bundles, which are made round,
level at the ends, and of uniform size,
by the action of the machine, which
makes the work casy to the operator,
and obviates the necessity of close
supervision,

Fig. 3.—'*Excelsior” Patent Firewood Bundler.

It seems at first sight somewhat marvellous that
machinery of such size, power, intricacy of con-
struction,and value, should be necessary for carry-
ing out such simple operations as splitting an
bundling firewood.
proves the demand that there is in the present day
for labour-saving apparatus, even for work of the

' most ordinary character,

Its very existence, however,

Tue Ebprton.
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A CORNER FOR THOSE WHO WANT TO TAaLE IT.

®.* All Communications will be acknowledged, but Answers
cannot be given to questions which do not bear on sub-

jects that fairly come within the scope of the Magazine,

I1.—LETTERS FROM CORRESPONDENTS.

Circular-Saw Rigs for the Lathe.— A I'ORE-
MAN PATTERN MAKER writes :(—** As the writer ,ot‘
the article on ‘Circular-Saw Rigs for the Lathe, I
have tried to understand the meaning of your cor-
respondent's criticism (G. I, Camberwell, p. 78),
but in vain. He speaks of ‘ Fig. 1’ as representing
‘a superfiuous amount of work for small results to
an amateur in the screwing or tapping a chuck to
obtain a counterpart.’ From this I gather that
G. K. takes exception to the trouble of cutting the
thread in the saw spindle. But the same objection
would apply with equal force to the fitting of lathe
chucks of any kind. Fig. 3, without the thread,
and made square ended for a square hole c!_m::k,
and lathe centres, is ‘much better adapted,” :but
‘the square should taper 15°." Well, I do not
attempt to give dimensions, or taper to sull any
particular chuck at all, and those who possess
gquare hole chucks can make spindles to suit them.
Isimply give the general design. Again, ‘the saw
driven between centres of 60° is the most lasting, and
less liable to run out of truth.’ I don't see why a
chuck like Fig. 1, tapped for the mandrel nose,
gshould run out of truth any more than an ordinary
lathe chuck. I know a wood turner who has been
using spindles and saws, rigged like Fig. 2, for
several years, without their running out of truth,
And in the article, I advised steadying one end of
the spindle with the poppet centre in cases where
the fit of the thread may be imperfect. Besides,
your correspondent should remember that a man-
drel nose terminates in a collar, which helps 1o
steady the chucks, and minimises the evil due to
badly-fitting threads. I do not quite understand
why G. E. ‘Elinks the table let into the rest socket
the best. It certainly has the merit of simplicity,
but I prefer Figs. 4 or 7, because they can be fitted
with fence."—[The diagrams to which reference is
made here will be found in No. 1 of WORK, pages
gand 9 —ED.]

Metal Ball Making.— A READER OF “ WoORK"
writes :—*“ I should very much like to see an _article
on sheet metal press work in your valuable WORK.
It is a subject that does not seem to be very well
understood by writersin technical pafgera generally.
1 once saw some hollow balls made from one piece
of sheet brass, with only a emall hole where the
metal had been brought round to. I asked in one
of our leading mechanical papers what tools and
appliances had been used, but could get no answer,
And then there are such things as military orna-
ments, some of which are quite works of art. I
hope you will be able to see your way to insert an
article on the above subject.”"—[Probably the balls
%uu mention congisted of two hemispheres moulded

y pressure, or produced by a process known as
“metal spinning,” and then&]t}inﬂd edge to edge
and neatly brazed or soldered together. Perhaps
some reader may be able to give you the informa-
tion which you failed to get from the quarter indi-
cated, in the form of a letter, etc.; if necessary, a
paper describing the means used.—ED.]

Sh ening Carving Tools.—J. W. B. writes:
—*In No. 7 of WoRK I notice areply to ToM on_the
mode of using slips to sharpen carving tools. It is
a very dangerous way to attempt to do this by
holding the slips in the hand, or even on the bench,

11

as the tool may slip as well. A much better way is
to secure the tool in a hand screw (shown in illustra-
tion), and then fix the latter in the bench vice,

A Good Word for WoRK.—DULCIMER writes :
—" I have taken in WORK since the commencement
of its issue, and have circulated the copies amongst
friends, who have almost, without exception ﬁg-
termined to become subscribers. I think no one
can do less for a work which will probably have
more effect in rendering home Eﬂalt.hier and
happier than any legislative measure can do. The
various ?ﬂ.ra in which this can be effected need no
comiment.

“Disgusted Abandonment.”"—E.C. (N, Brizton)
writes :—" Buying No. 6 by chance, seeing its book-
binding diagrams, I ordered No. 7, in reasonable
expectation of its being concluded or continued
seriatim, but it is neither so, nor any intimation
present or future; so, though it ma gﬂ imagined
a bond of continnance, it may equally end in dis-
gusted  ebandonment, if one can never reckon on

L]

things being regularly carried through. Perhaps
washing would not be thought work, else there is o
new system with solid paraflin used which would be
of general interest.”—{I hope you are now buying
Work regularly, as you ought, and have come on
the continuation and conclusion of ** Binding made
Icasy,” which duly appeared in No. 9. For my part
1 think the expectation of continuation of any
subject from week to week the reverse of reason-
able, for many reasons, the chicef of which is that
if such a course were rigidly followed, variely
would be unattainable, Be assured that nothing
once commenced will ever be discontinued, save
under circumstances that are not influenced by
human control, such as the death of a writer before
he has completed his subject, and even in this case
another would be sought to gather up the broken
threads, and carry out the work. ‘The ladies say—
especially those who take it in hand—that washing
is work, and hard work too. So if you will kindly
enlighten those who buy Work—and I believe
there are many who do—with an account of the
new system, they will be sincerely obliged to you.
The fact of your writing shows that there will be
no “disgusted abandonment” of WORK on your
part, but that you are on the look-out for a re-
joinder to your remarks. Well, here it is.—ED.]

Patternof Plane for Casting.—E. P. W, writes:
—“T have read the article on home-made planes, and
I think it is my duty to mention that when a pattern
is made for a casting, it should not be cut quite
through, and there should be a thin piece glued or
tacked on to the pattern where the mouth is to be,
because it is difficult to have a clean casting when
the mouth is ent through, and the Eﬂ: that forms
the bed for the iron, being very thin, cools very

quickly, and is sometimes so hard that a file will
not touch it. This will prevent it, and there will be
no trouble in chipping or grinding the projection
off, and then when the casting has been planed or
filed up, as the case may be, the mouth will be
through, and there will be no trouble. I hope the
writer of the article will not be offended, as 1 do not
write this to offend him, but_for the benefit of any
one that may be following his instructions, uth_ be
fixed, as I have been. I speak from experience.

Worxk’s Utility.—F. E. writes :—"As one who
has benefited by }'nur WoRrkg, I feel constrained to
inform you that I too made use of No. 1 (though
not the cabinet), but I made one of Mr. Adamson’'s
tables, putting the shaped top on to the shaped
stand, which, after being enamelled a pink colour
(probably terra-cotta would have been better), I
found was a pretty table, acceptable to my em-
ployer. I hope you will, in due course, treat of the
Unpholstery and Polishing Trades, in which I am
more immediately interested. The articles by
Mr. Denning and those on the cutting, etc., of tools,
I regard as especially good.”—[We are all glac to
know that No. 1 of WoORrRK has proved genuinely
useful to you. I am sure that hundreds of work-
men will find it useful in the same way—namely, as
a mine from which to CillE.I'I'j" ideas. Try the over-
mantel in No. 2. Upholstery and polishing will be
treated in due course.—ED.]

Tube Saws for Ivory.—F. A. M.writes :—*Man
of: your readers will envy me when I tell them
have just paid a visit to the workroom of a famous
ornamental turner, Rev. C. C. Ellison. Amongst
the many interesting things were some tube saws
for cutting blocks of ivory into cylinders with the
smallest possible amount of waste—a most im-

ortant object with ivory at its present high price.
Those who have read Mr. Evans's book on ‘Orna-
mental Turning' will remember that it contains a
description of some bent cutters for use in the
spherical slide rest, contrived by Mr. Ellison for
cutting a number of hollow half spheres out of a
golid one ; these tube saws are the complementar
tools for similar use where cylinders are concerned.
I was first shown a series of ivory eylinders about
4 in, thick, one within the other, and at least 4 in,
long, whilst there was only about ¢; in. between the
internal diameter of one cylinder and the external
diameter of the one within it. Evidently a parting
tool could not produce such work. A little further
on I came upon a set of cylindrical or tube saws,
and the secret was revealed. Mr, Ellison procured
a set of solid drawn steel tubes from the Credenda
Steel Tube Works, Birmingham. The length of
the smaller, from 1 in. to 2 in. in diameter, is 6 in. ;
the larger sizes, from 2 in. to 4 in. diameter, are
9in. long. These tubes, being too stout, were re-
duced by turmnE to about half their original
strength, when they became from % in. to +; in.
in %mfhnieis. Th? | itch of t.hﬂﬂ te\ﬁth, as well
as the thickness o e saws, gradually increases
with the size, from # in. to ¢ in. from point to
point, and the teeth are set rather upright, The
saws are advanced into cut by the hﬂ.ﬂi centre,
whilst the block of ivory revolves in the lathe, A
shouldered cylinder of hard wood is fitted into the
hinder end of the saw, which piece of wood has in
it a conical hole to receive the point of the back
centre. A groove is cut with a parting tool in the
face of the work to form an entry for the saw,
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which must be wet when the material operated
upon is ivory, and the saw has to be frequently
withdrawn to clear it of cuttings. Mr. Ellison
considered the saws could not be so well made by
bending round and brazing a saw blade. Perhaps
some practical workman who sees this will give an
opinion upon it; and possibly some firm of tool
nmiakers will be found to undertake the manufacture
of such sets of saws, and will tell us what they
think they can be supplied for.”

Fretwork Cabinet,—ENGINE DRIVER writes :—
“] feel quite jealous of the honour you have be-
stowed on T. F. of being the first to use No. 1
presentation plate. I had finished a fretwork
cabinet on the 20th, and would have wrote telling
you of it, only I had used a cigar box for my fret-
work (don't let Mr. White know this). However, I
have got a real nice cabinet, and you will please
give Mr. White my humble thanks for his beauti-
ful design. I must also thank Mr. White for his
‘tip’ for ebony staining, and Mr. Denning for his
valuable hint for mixine glue, I could never make

lue stick until I read his article, and now I think

could make glue that would make an M. P, stick
to his promises. I wish you every success, and
have to tell you, by the way, that six of my shop-
mates who have seen my cabinet intend to get
Wonk regularly.”

Cabinet in Fretwork.—T. F. (Fllington-on-
Tyne) writes :—** 1 thought I would justlike to write
and let you know that 1 did not allow the little dithi-
culty I met with in commencing to make the first
cabinet dishearten me: far from it, for 1 never
allow any sort of fretwork or plain inlaying to be
my master, and when first I got sight of the cabines
pattern in No. 1 of WoRrk, I took a great liking to it,
for it is the very best I have met with, and as the
designer said it was certainly worth doing well.
So I thought I should like to let you know the
trouble I am going to to make it, as ncar as
possible, a success and a good finish. In the first
place I have used up four of the cabinet patterns
during my experiments. First I cut out one door
i in, thick, and filled in with a composition of
different colours, using the proper systemn of indica-
ting colour: red for the flower, yellow for the
stem, and green for the leaf, but this did not please
me. So then I tried another door, in plane tree,
which is white. I cut the pattern all out first, and
then I stained the glue quite black, and glued the
pieces, ﬂ.ml(f)ut them all back again, and when it
was cleaned up the black glue showed the line of
the pattern up something nice, although this was
not quite to my taste. So now I am inlaying the
three right-hand doors with plane tree laid into a
walnut ground, and the three left-hand doors
are being inlayed with walnut into a mahogany
ground, so I think it is as near to perfection as one
could get it. I forgot to say that I tried very thin
wnnﬂ,%ﬂ: it does not bring the pattern out so well
as my last experiment, but of course a lot of patience
is required, and unless beginners in fretwork or
inlayers are not prepared with a lot of patience
and time, or if they do not take a delight in the art,
they had better not commence it. I have been now
twenty-two years at fretwork, and my patience has
never once vet run short, although 1 have many
times been weary in it but not of it. Here is a proof
of the trouble and time I have been to. 1 once,
while I was in China, made a basket called the
stag hunt ; it took me many months to finish it, for
there were over 1,500 ecuts in it, and some of the

iecesas smallasa pin's head. How many beginners
in fretwork are there who would go to the trouble
of first cutting that pattern out with his penknife—
for I have that pattern still by me—and then paste
it on to wood, and then cut it out with his fret saw,
making altogether 3,000 cuts, and still have his
patience as tfresh as ever? I ghould like some day,
sir, if I can find time and you space, to let you
know, or rather your readers, how I treat my fret

atterns, for 1 never destroy them ; some I have had

y me this twenty years, just the originals as I
bought them. I have two books full, and they are
very nice scrap books to look at. I have never fell
across any one in England who treats these patterns
as I do, but of course there may be some who do."—
(Your patience and perseverance are remarkable,
and eminently praiseworthy. By all means let us
know how you treat your fret patterns. The Enow-
ledge will be useful to many readers.—ED.]

Something Cheering from Kerry.—IERNUS
writes :—* Being a subscriber to the English
Mechanic for some short time back, I happened to
see in an issue of that paper of about the 1st March
last an advertisement of WoORK, and seecing that it
seemed to be the kind of paper I wanted, I sent to
Dublin for & number of it, and it turned out to be
indeed all I could desire. So you see the first
number of your pu,fner found its way even to ‘the
wilds of Kerry.’ need not tell you I have con-
tinued to get it since, and that I will recommend i$
to all whom I can. Iam sure some articles on
speculum grinding, and silvering and .telescope
making, would be very acceptable to mﬂng besides
myself. Perhaps Mr. Bonney would be kind
enough to give us some articles on telephone
making. I must mention with regard to
articles which have appearedin WoRK up to this
that they are all as clearly written and as useful a3
any one could desire. I may say, inconclusion, tliliﬂ-li
I wish a long and prosperous career for WORK. —
[Thank you for your good wishes and commen
tions of Work. I am glad to say that Irishmen are
numbered among the contributors to the Magazine
as well as among its readers. On my stail are
writers of ability and experience on the subject you
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name, and these will be taken up as soon as oppor-
tunity oifers, Meanwhile, ask any question 1in
reference to either, or both, of them, and your in-
quiries shall meet with the best replies that can be
given.—LED.] ;
Touching *“ Shop.”"—G. P. B. (Darlaston)
writes :—* Having taken in WoRK from the com-
mencement, and being immensely pleased with it
too, I desire to add my little meed of praise to
that you have received from so many correspon-
dents. I have been particularly struck with your
*Shop’ column, and the courteous manner In
which all letters of inquiry on a vast variety of
technical questions have been answered week after
week. Although I, too, have many questions to
ask I refrain for the present, seeing that this week
ou have more questions to reply to than ever, but
efore long I shall have to trouble you. In the
meantime may WoRK go forward and prosper as
it deserves to do; the very fact that so many apply
to it for advice proves conclusively how much the
venture is appreciated, and that a long and useful
career is assured.”—([I do not know that I deserve
our commendation for courtesy in replying to
etters of inquiry. I should be sorry to other-
wise than courteous to any man living. It is my
belief that it is by kindness in speech and manner
that one chiefly obtains influence over others,
Believe me when I say that inall I say in WORK or
do with respect to it, I am chiefly actuated by a
wish to be useful in and to my generation, God
permitting. Ask what you will, when you please,
and, if possible, an answer shall be forthcoming
from one of my staff or myself. Failing this—for
we do not pretend to know everything, either in-
dividually or collectively—your queries shall be
submitted to WoRK'S readers at large, in the hope
that one or other of them will be wiser than we on
the point. It is impossible to put more than a
quart into a quart measure, and equally beyond
possibility to put more into WWORK'S sixteen weekly
pages than what they contain at present, having
regard to legibility, ete. I suppose WoORK will have
to grow in superficial area one of these days.—ED.]

II.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

Type: How Made.—ELECTROTYPE.—Types are
cast in moulds from type metal, which is a compo-
sition of lead, antimony, and tin, in various propor-
tions according to the size of type.

Work on Electricity.— ELECTROTYPE, — Pos-
8ibly the best work for your purpose will be * Elec-
tricity in the Service of Man,” edited by Dr. Wor-
mell, now publishing in monthly parts at 6d., and of
which three partsare published to the present time.

How to Obtain a Patent.—A. D. (Bury).—In
the reply to a correspondent to which you refer,
£1 10s. was inadvertently or accidentally written
for £1. At the Patent Ottice, 25, Southampton
Buildings, Chancery Lane, London, W.C., a * Cir-
cular” may be obtained giving all information
on the course to be taken to obtain Patents for In-
ventions in the United Kingdom. Possibly you
will wish at first to obtain provisional protection.
This lasts for nine months, and during this time
you can be developing your patent with the view
of obtaining complete protection at the end of this
time. Or you can obtain complete protection at
once. If you MEI‘EE]{[ require provisional protection
the fee is £1; with another fee of £3 for com-
plete protection at the end of nine months. For
complete protection at first the fee is ££. You ecan
obtain the form of application through any money
order office at a few days’ notice, and by prepay-
ment of value of stamp. At Bury, where you
reside, you may obtain the necessary f'orm at once
from the head office on application, and payment of
fees, for I note that Bury is named in the list of
places in the United Kingdom where forms of
application are kept on e¢. The * Circular” to
which I have alluded above, and which is obtain-
able at the Patent Oflice, will atford you all other
information in detail.

Kit of Carpenters’' Tools: its Cost.—CosT oF
TooLs. — Anything relating to practical work is
worthy of attention in this column ; but I am afraid
very little in the way of direct answer to your
questions can be given. First, it is impnasihﬂa to
say what constitutes a complete outfit. If you
make a " hobby” of your tools you may run to any

- cost you like ; and, on the other hand, you may get
- & very fair assortment for general work for a very
- few pounds. At the most, the outlay at any one
‘time is not heavy, if you go the right way
' about it, just adding a tool as you find it advisable,
 or as opportunity occurs for getting what seems
| likely to be useful. The quantity and style of tools
} also depend a good deal on the class of work to
" which you devote yourself, and whether you have
¥ one or two good-natured shopmates who are willing
f now and again to lend a youngster some out-of-the-
" way tool he may not possess. In many shops no
} tools at all would be required at *“just starting,”
I for the simple reason that the work is almost con-
i fined to attending to, and waiting on, the men: but
i ou may, I think, take it for granted that for the
rat twelve months a anurei%n would well cover

g your outlay for tools. Much, however, would de-
pend on what your Emglnrer or foreman might
congider necessary, and this you can always ascer-
tain before h-uinE engaged. If you go *on trial"
for, say, a month, you would not probably be ex-
pected to ‘JN)ES-E:HE any tools during the probationary
period. You will thus see the difliculty of giving
ou deflnite answers, but what I have said will, no

ubt, be of assistance to you.—D. A,

Practical Method for obtaining the Bevels
of a Bevelled Hopper or Box.—\. Y. Z. (Ork-
ney).— The reason that this question presents some
ditficulty to the average mechanic or amateur 1s
because the sides are not at right angles or upright
with the top or bottom, as the case may be, but
bevelled., If the angsles of the box or hopper were
square, it would be simple enough, and all that
would be necessary would be to set a bevel or
square to the bevels or joints required. Fig. 1
given herewith represcents the section of one side

Blade of bhevel.

A. Top bevel
of hox given
Ly bevel.

X, Stuck of bevel.

B, Bottom bevel of box given by bevel,

Fig. 1.—Section of Side of Bevelled Hopper
or Box,

of a bevelled hopper or box, and all that is neces-
sary is to make a simple wooden bevel, with one
side of the stock bevelled, as shown at X, to the
splay required, and set the blade of bevel to the
necessary angle, as if the sides of box were upright
with the bevelled side of stock against the work
(always setting angle of blade of bevel from the
square or upright side, which is marked darker in
the diagram). Fig. 2 represents the plan of bevel,

Lhe
vo all the bevels

juare with stock,
(uired.

|
B
and it will at once
-1
rc

be boused, grooved,
Inde of bevel to bhe

or dovetailed,

-..'-'_--

If the anwles are to

AN

Fig. 2.—Rough Sketch of Bevel, for giving at once
all the Bevels required for making Bevelled
Hopper, Box, or Splayed Window Linings, etc.

with the blade set to an angle of 45° or, practi-
cally speaking, a mitre, and shows the method of
applying same to mark the mitre of unglevthnt‘- is,
itpthe hopper or box is to he mitred. If the angles
are to be dovetailed, housed, or grooved, the blade
must be set to an angle of 90° or square, just the
same in all respects as if the hopper were square,
with the one exception that one side of the stock
of bevel is splayed to suit the ﬁplny of hopper
required. Fig. 3 shows the method of cutting out

N L

Fig. 3.—Showing Method of Cutting out Sides of
Box to save Material.

the sides to save waste of material, and it will then
be seen that after cutting and turning two alternate
piecea upside down the angles will coincide. Of
course, i the angles are not to be mitred, allowance
must be made at each cut for overlapping., If
X. Y. Z., after getting his stuff to the f;ruper width,
first bevels the top and bottom of his sides (the
position of bevel, in Fig. 1, determines these bevels),
and then marks the splays required, as Fig. 3, he
will, on applying the bevel, at once see the sim-
plicity of this method. The same rule also gives
the bevels for the angles of splayed window
linings, and that much-discussed problem — the
bevels of a washing tub,—E. D,
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Preparing and Polishing Wood.—G. . (Fer-
mondse)).— A series of articles on this subject will
appear in due course ; but, pending their publica-
tion, I shall be happy to help you in this column if
you will let me have particulars of what you want
to know. 1t would be of the 1*&:*{' greatest assistancoe
if yon and other inquirers would state the kind of
wood and the style of finish desired, as at present
to answer the question fully would require a com-
plete treatise. For example, I do not know whether
your things are pine to be stained to imitate some
superior wood ; then whether they are to be polished
or varnished, or whether they are of wood—say
mahogany—to be finished bright or dull, darkened,
or natural colours, ete. If you will write again I
shall be pleased to tell you, as you are quite right
in suppnsing that I am prepared to help workers;
but, of course, before I can do so, it is necessary I
should know as many particulars as possible. With
these in hand, Xnu may depend on getting reliable
directions.—D. A.

What to Do, and How to Do it.—\V, H. M.—
Yousay, “I am in the Post Office, and have a lot
of spare time on my hands, and feel that that time
is absolutely wasted, having next to nothing to do;
so what I have long desired is to learn smnethimi
about joinery and carpentering, and I wish I coulc
get to know some earpenter or master from whom I
could obtain some knowledge in return for any ser-
vices Icould render,” From thisIgatherthat youare
a letter carrier, and have spare time between the
deliveries that you wish to utilise. If I am wrong,
forgive the incorrectness of the inference; but
reading between the lines of your letter, I am led
to this conclusion. Well, you seem to be possessed
of a little ready money as well as spare time, and
if this be so, spend a guinea or two with some
friendly carpenter that you may learn how to hold,
use, and sharpen your tools, and go through all the
preliminary exercise in carpentry, in which, how-
ever, you can only attain perfection by practice.
You will subsequently find it has been a guinea or
two well spent. As to tools, buy good ones. You
will often Eick up excellent tools at the unredeemed
pledges’ shops—the pawnhrnl-gers—n.nd even the
marine store dealers'—otherwise known as “‘rag
and bone shops.” Never mind if they look a little
the worse for wear ; an hour or two spent in fur-
bishing them up, cleaning, polishing, and refitting,
will work wonders, like old Time, and lend quite a
new aspect to things that looked dingy, battered,
and next to useless. A little money goes a long
wu‘g' in second-hand tools, and by care in selecting
and buying, you will soon gather together a ver
decent kit. Buy anything that is cheap and wort
having, whether you want it immediately or not.
Everything, don’t you know, is useful once in seven
yvears, and I am sure this applies particularly and
especially to tools, for I never yet bought a tool
that did not come in handy at one time or another.
Once I bought a capital hardwood bevel for 2d. that
I use to this day. Having got a few tools—a hand
saw, tenon saw, rule, square hammer, jack plane,
smoothing plane, half a dozen chisels, and some
bradawls and %imlets of different sizes, are indis-

ensable—and having learnt how to handle them,
ook out for a few jobs in repairing, and make for
sale some of the &retty things that are described
and illustrated in WoRK—such as the Summer Fit-
ment for the Fireplace, in No. 9. If you are a letter
carrier, as I suppose you to be, have some cards
printed when you are skilful enough to work in a
workmanlike manner, and leave them at houses
where you are in the habit of calling ; you will soon
get a connection. And if you are a householder,
and have a handy window, put a few things in it
on sale—such as a gipsy or fancy table, two or three
brackets, and other pieces of work that are likely
to take the fancy of those who have money to spare
and spend. Very simple instructions on lathe
making will soon appear, from the pen of a * born
lathe maker.”

Wood Engraving.—T. O'C. (Plumstead).—You
say:—"'I have a fair knowledge of drawing, and in
order to make that knowledge marketable, I want
to work it uf so as to draw for the various illus-
trated weeklies—to become an artist on the staff,
not an occasional contributor.” To become “an
artist on the staff” you must be possessed of a
decided talent for drawing ; and if you can really
draw well, you might submit some sketches to some
of the powers that be on the illustrated papers. At
the same time, I must warn you that there are
many others on the same trail as yourself—pros-
pecting for happy huntinggrounds in this direction.
1I'o be an artist, you need not be practically ac-
quainted with wood cutting and engraving, but it
is decidedly of advantage to an engraver to be able
to draw. 1 am not acquainted with any good book
on wood engraving, but I think I may venture to
say there is one on the road, which, I trust, will
find publicity in WoRK. Iam sorry I cannot give
you better advice than to first catch your editor
of an illustrated paper with inducements and en-
ticements in the form of well-executed and taking
sketches. This is the hardest part of the business,
as you will find, but having landed your editor, the
rest is comparatively easy.

Upholstery.—A. S. (Edinburgh).—Complete and
thorough instruction will be given on this subject
in WoRk, as well as on all that are more or
less directly connected with it.

Glue-Paste.—J, G. (Stanningley).—Paste mixed
with glue—i.e., glue ved in the hot water
when adding it to the flour—will be found sufficient,
as glue for so large a surface is difficult to manage.



q.'-

174

S#opr, TrRADE INOTES, ETC.

[Work—June 1, 1889,

——

Bronze Powder.—I. G. W. H. (Uzbridge Road).
—Hughes & Kimber, West Harding Street, Fetter
Lane, supply the bronze powders in every shade
and quality.—J. G. G.-W. ;

Bunsen Battery.—ENGINEER writes to point
out a clerical error in the second article on the
Bunsen battery. On p. 22, second column, near the
bottom, instead of *‘ ‘U8 volt,” read *08 ohm. Thank
you for your kindly criticism. It was merely a E_IJP
of Lthe pen, as you will observe by comparing it with
the calculations just below the line in which it
occurs.—QG. E, B.

Model Making,—BABY MoDEL MAKER,—I must
answer one question by another. What kind of
model do you require ? Of what do you wish to have
a model? Model making covers a tolerably wide
field, and although I have nothing whatever to
urge against model making, I cannot help thinkin
that what is now appearing will prove of equa
assistance to yourself—a youth of fifteen, in the
first six months of your apprenticeship—and Yyour
fellow-apprentices. You say you think WoORK
* ought to centre more on wood and metal working
and trades. Such topics as (Bunsen) electric bat-
teries, painting photographs, and electro-plating,
are rather out of the proper sphere and mission of
WORK, and are only interesting to a very small
portion of the readers, while to the large majority
of wood and metal workers it is of no use.” It is
not probable that everything that appears in the
pages of WORK will be equally welcome to every
reader ; but I may say, that on the principle that
everybody is somebody's darling, or ought to be, so
every pursuit is somebody’s hobby. Take up one of
the su djects that you look on as being of no use to
you and make it your hobby. It will widen your
experience, and, perhaps, some day, when you may
least expect it, it will prove of positive use to you
in the money-earning point of view,

Index to Numbers of WorK.—INDEX.—1
am obliged to you for your suggestion, which is
noted for adoption, if it be found necessary at any
future time. As each number of WoRK consists of
scparate papers of some length, and not of a number
of short paragraphs, “a condensed index of the
contents of the number” seems scarcely requisite.
Mostly each article is headed with a brief synopsis
of its contents, which is indirectly an index to its
subdivisions.

Composition for Raised Ornament.—H. S, F,

Worcester).—If the ornament is only to be slightly
raised on the card, ete., for the display of gilding or
bronzing, a raising composition is sold for the pur-
pose by artists’ colourmen, or one ma‘ir be made by
mixing whiting, flake white, and gold size. If the
card or paper be quite smooth, roughen it a little
with the edge of a knife, and the composition will
stick. Paint it on with a camel-hair brush, which
should be kept well filled at the point to flow pro-
perly ; the composition should be as thick as treacle.
Successive coats, with intervening dryings, can be
laid on till high enough. It makes a good ground
for gilding upon. If the relief is to be consi erable,
and on wood, ete., it may be well to satisfy the
grain of the wood with linseed oil, to prime it
with linseed oil and whiting, and to model the
ornament on_in a putty composition (whiting and
linseed oil). Flake white added to this will make it
set harder, but it is poisonous, A better composi-
tion for modelling ornaments for fancy articles is
sald to be plaster of Paris, with 2 per cent. of pow-
dered althea root. This can be worked upon for an
hour, after which it sets as hard as ivory; but

more difticulty might be found in maki :
to the hnap¢._jr51_ M. aking this stick

Advertisements in Wore.—-R. G. — Your

suggestions shall receive attention, and shall be
adopted if possible,

Organ Building.—R. B. (Salford).—The subject
of American organ building will be taken up t,
and that of making pianos. I do not think it likely

Ehut.instructiuns will be given for making a barrel
rgan,

 Artificial Legs.—BERNHARD.—I must draw the
line somewhere, and I think I must draw it in one
dlrecunp at artificial limbs, legs, arms, and eyes as
well. The only man I know whom I could ask to
write on the subject is Mr, James Gillingham, of
Chard, a specialist of the highest order on this
branch of manual and mechanical work, and he is
far too busy at all times to put pen to paper. It may
be that this may meet the eye of some one who is
suffering, or who has friends suffering, fro
llIilllh, spinal ];:um laint, d]iaturtiun of any kind&etn.
suclh as these 1 strongly recommend to sen
Mr. Gillingham’s book, which will shnwsin hgcg

many remarkable cases he has be
and most successful, en most helpful

Model Steamship’ Construction, — M. .
(Glasgow).—I will not pledge myself to a ﬂg‘iealgf

articles on this subject, but I may say that papers
are in preparation on a steam launch, whic will
afford instructions on the method to be followed in

building such a vessel from beginning to finish,

Sounding Board of Dulcimer, — DuLciMER
writes :—*1 should feel obliged if you would inform
me of the proper dimensions for the sounding board
of a dulcimer of twenty-one notes, eighty-four
strings. Of course the frame would be on the same
angle. I think a description of such an instru-
ment would be welcomed by many subscribers, as
it is easy to make and to play when made.”—[If any
writer likes to send in a paper on the construction

of the dulcimer on a val I shall
celve t—Ep.} Ppro be glad to re-

II1.—QUESTIONS SUBMITTED TO CORRESPONDENTS.

Polishing Oak Floors.—H. N. (Bexley Heath)
asks, “How to polish oak floors that have been
polished before. He has tried beeswax and turpen-
tine, but that does not answer very well.”

Fretwork Patterns.—W, E. M. sends two sheets
fromafretwork pattern book, and isdesirous toknow
who may be the publishers of the book, as he is
anxious to get the book itself, regardless of expense,
He is told that it is an American publication, If
any reader can give the desired information will he
kKindly do so? The paillerns sent to me are on
sheets 14 in. x 11 in. ; they are printed in black on
white. Plate 2 (thus numbered) is a photo frame,
with imitation door covering photo opening on
hinges on one side. The door is fret sawn, and so
is tgﬂ gable-shaped finial with which the frame is
surmounled. Oneach side of the top is a spray, the
outline of which is shown on the frame in white
dots. Fittings for supports of frame are also

iven. Plate 15 gives nine small patterns, embody-
ing the adventures of a man and his donkey and
donkey cart. The man comes to grief at first : but
at last, by the‘advice of a passcr-by, he puts the
donkey into the cart—a proceeding which, appa-
rently, causes trouble to both the bipeds. Perhaps
this description of the particular plates may lead to
the identification of the book itself.—ED.

Refrigerator. — URGENT writes: — ‘“Being a
reader of your excellent paper, and seeing you are
willing to give advice to amateurs, I would take it
as a favour if you would answer the following :
How to construet a refrigerator, or ice chest, to
keep meat, fish, ete., during hot weather. I have
been asked to make one by a friend: the space I
have is 7 ft. long, 3 ft. broad, and 3 ft. high, and
also to use the top as a counter. There is also a
descent for drainage, if wanted.”—[This subject is
thrown open to all constructors of refrigerators,
and dnuhtﬁcss a paper on the subject from a practi-
cal man will soon be forthcoming.—ED.]

Oxyhydrogen Blowpipe.— 1. W. B. (Barns-
ley) writes :—** I enclose a sketch of an oxyhydrogen
blowpipe which I have devised, although I have
never seen one. I enclose it for your inspection.
Kindly answer me through *Shop,’ and say if you
think it will be a *workable’ and *safe” instru-
ment. In the sketch, a is a tin chamber containing

|
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water through which the hydrogen gas bubbles up
from the pipe, c, into the chamber, B, where it
mixes with the oxygen from the pipe, », and passes
immediately to the burner, r. @, G, are stop taps.”
—[I have given a half-size reproduction of your
sketeh, which was full-size, and 1 leave it to readers
who are skilled in this matter to determine if vour
blowpipe be in every respect that which you hope
it is.—KD.]

Wood Colouring.—*“ Ox GALL” writes :—"T have
made an overmantel in _deal, and I want to know
how to stain it a very dark colour in imitation of
old black oak ; also how could the dull polish seen
on such wood be simulated with as little labour as
might be consistant with a good effect.”

. French Polishing.—T. A. (Belfast) asks for
some information on the different methods of
olishing wood, French polishing, wax polishing, ete.
French polish my fretwork as well as I can, having

oiled the wood with linseed oil first, but invariably

after a time the oil comes through the polish and
spoils the work. I would like to know what pre-

paration I shouid use to prevent its doing so.”

Glaze for Finishing French Polishing.—
W. H. B. (Redditch) wrﬁeﬂ ="' Could you tell me,
through your valuable paper, WORK, & good re-
ceipt for making glaze for finishing off French
polishing 7"
« ¥ hoto Colouring.—EXPECTANT (Hull) writes ~—

I am an amateur artist (or, rather, try to be), and

our articles on Crystoleum Painting and Si

ritin% have interested me considerab ¥. Ishould
esteem it a favour if some one would kindly inform
meé whether phutogral:ha can be successfully
coloured with water co ours; and, if so, what is
the best method, as I have often tried to colour
them same as ordinary paper, but always failed.”
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Trade Notes and Memoranda.
LS

SUGAR has been recently recommended by an
Italian engineer as an anti-incrustation agent for
steam boilers. In a boiler containing 126 tubes, the
use of 2 kilos. (about 4°4 1bs.) of sugar per week had
the effect of so far reducing incrustation, thet at
the end of four months only a very thin scale was
formed, which was easily removed.

SOME of the remarks made by Mr. Sanders in
his recent lecture on *“Wood Carving" at the
theatre of the Albert Hall are well worth perusal.
He told his audience that carving should never
detract from the use of the object, or weaken its
construction, To construct decoration, instead of
to_decorate construction, is one of the greatest
crimes an architect can commit. The use of glass
paper is most mischievous, for it obliterates the
mark of the tools, taking away all life and vi our,
and leaving nothing but an inert mass of dulness
behind. Hesaid he looked forward to the day when
the State would provide an institute for the carver,
furnished with the best examples of ancient and
modern woodwork, a reference library, and a staff
of duly qualified masters, for construction, design,
and carving, assisted by the advice of the great
artists of the day.

AN enormous block of coal has been cut at the
Abercarne Colliery as a specimen of the Welsh
mining industry for the Paris Exhibition. It
measures 7 ft. 6 in. high by 5 ft. 6 in. wide by
3 ft. 6 in. deep, and weighs 5 tons 10 ewt. It was
hauled about a mile through the workings to the
pit shaft. Five other blocks, each weighing 2 tons,
will accompany it.

A PAPER read at a recent meeting of the Inter-
national Society of Electricians in Paris contains
the following items:—The total cost of the : Ex-
hibition to the French Government and town of
Paris is estimated at about £2,000,000. There are,
in round numbers, 50,000 exhibitors, each of whom
will spend on an average £120, representing an
additional outlay of £6,000,000. The number of
hours during which the public will have access to
the Exhibition is 2,520, making the cost of the Ex-
hibition per hour about £3,000. The total electric
lighting of the Exhibition is estimated to be equal to
that of about 1{ million candles.

S ——————————————
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ia published at La Delle Sauvage, Ludgate Iill, London, ai
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12 months, i - 6s. 6d,

Poetal Ordere or Post OfMce Orders payable at the Gengral
Poat OMcee, Loudon, to CASSELL and CoMPraxy, Limited.

TERMS FOR THE INSERTION OF ADVERTISEMEXTS IN EACH
WEKELY IssUE.

£ B d.
One Page = = =« =« =« =« « o« =12 00
Half Page - - - - - - - = - 810 O
Quarter PAaga - - - . <« - . . 5]7 B
hjghtl] n‘: n FHED - = - - = - - 1 17 8
Une-Sixteenth of a Page =« = =« =« =« 100
I1n Column, per inch = =« = =« =« = 0100

Prominent Positions, or a series of insertions,
by mccin! arrangement.

Bmall prepaid Advertisements, such as Sltuations Wanted,
Exchange, ete., Twenty Words or lees, One Shilling, and One
Penny per Word extra if over Twenty.

*y* Advertisements should reach the OMee fourteen
days in advance of the date of issue.

SALE.
Models, Castings, Parts, &c.—Catalogue, 83

illustrations, 4d. Screws, Nuts, Bolts, &c. List, stamp,—
BurLEr Bros., Bentham Road, South Hackney, Land[crn.
oR

Inventors’' Models worked out mechanically.—G.
Epwarps, 59, Wyndham Road, Camberwell, S.E., Prac-
tical Mechanician and Electrician. Terms moderate for
cash. [xs

Patterns,—r1co Fretwork, 100 Repoussé, 200 Turning,*
300 Stencils, 1s. each parcel. Catalogue, 700 Engravings,
3d.—CoLLins, Summerlay’s Place, Bath. [3s

100 Stencils, working size, on 6o sheets prepared paper
ready for cutting, ss. free, Samples free,—CoLLINS, Sum-
merlay’s Place, Bath, [45

Banjos, Fittings, Strings.—Stamp for list. Photo
of Banjos, 4d.—WiInDER, Banjo Specialist, 16, Jeffreys St.,
Kentish Town Road, London. [2s

Tools and Latest Novelties.—Cheapes: house
anywhere. All amateurs, cyclists, and everyb y write for
lists, free.—RicHForD's Novelty Stores (opposite Daily
News), 149, Fleet Street, London. [10r

Brass Door Plate, g in. by 4}in. , free, 4s. 6d.
See Specimens and Testimonials,.—GILKES' ENGRAVING
Works, Reading. [sR

Amateur Carpenters.— All kinds of boards,
scantlings, and quartering for building summer-houses,
reenhouses, etc., can be had at HaLL’s, Barrington Road,
%n'xtnn. |8 r
*““Steel Name Stamps,” 1d. per letter. Figures (set),
25, 4d. Alphabet, 6s. 3d. Post free.—E. F. BaLpwix,
Tuftley, Gloucester, [5s
Every one can double and increase their Money with-
out speculation or risk. Sample, particulars, 14d. stamps.
—INEWBERY, 110, Avenue Road, Camberwell, [6s
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R2: MELHUISH & SONS,

FETTER LANE, LONDON, E.C.

Prize Medal for excellence of

For all Workers in Metals, also Joincrs,
Wood Carvers, ectc.

WE HOLD THE MOST COMPLETE STOCK IN THIS COUNTRY.,

o

TOHER, 1/9; do.,, Bent, 2/6.
— s, Our Saws, made from Extra Cast

Steel, specially for the purpose, tem-
pered and ground by machinery,

T —_—

back, and from heel to point, xxiEl
. [ ¥
work easy, with least possible *'sett.

OUR FAMOUS

HAND-SAWS,

As ILLUSTRATION,

I6in. 20in. 24 in. 26 in,
= 3/6 4/- 4/9 5/-
____ DBRASS BACK TENON do.
8in, 10 in. 12 in. 14 in.
3/9 4/- 4/6 5/3

 m——

Al Carriage Free,

OCur Tools cannot be
exceelled.

See Quality, also Price.

W
L
%
"y

\\ RY-MELHUISH & SONS,

85—87, FETTER LANE,
LONDON.,

SCIENTIFIC & ELECTRICAL MATERIALS.

IMMENSE STOCK of Appliances and Materials for Construction of

Electric, Optical, and Scientific Apparatus.
ELECTRIC BELLS, INDICATORS, WIRES, TER-
MINALS, CARBONS, BATTERIES,
LENSES, AND FITTINGS.

Electrie Catalogue,
100 pages,
4 stamps,

"hotographic Cameras,
Lenses, Stands, Sensitised Paper
and Dry Flates. New Patent Anercid
Barometers and Thermometers. Electric Light.

Every New Invention or Appliance. Buy of the Actual
Manufacturers, and get full Scientific Knowledge, and Save all
Intermediate Profits,. Send for ILLUSTRATED CATALOGUES of any

branch of SCIENCE=A GUIDE TO BUYERS—DALE, 26, LUDGATE HILL, E.C.

WHELPTON'S VEGETABLE PURIFYING PILLS

Are one of those pure Medicines which for their extraor-
dinary properties have gained ar almost UNIVERSAL
REPUTATION. Recommended for Disorders of
the Head, Chest, Bowels, Liver and Kid-
neys; alsoin Rheumatism, Ulcers, Sores,
and all 8kin Diseases—these Pills being
a direct purifier of the Blood.

WHELPTON'S
HEALING

Stands unrivalled for the Cure
of Cuts, Burns, Bruises,
Ulcers, Sores, and all kinds of
Skin Diseases. A Specific for
Eczema. FBwurns, Scalds, Cuts, elc.,
hafpen when least expected—Be Prepared !

Both Pills and Ointment are sold in Boxes, price
7id., 18. 11d., and 28. 9d., by G. WHeLrTON &
SoN, 3, Crane Court, Fleet Street, London, and all
Medicine Vendors at home and abroad. Sent free by

éﬂﬂ;ﬂ Post in the United Kingdom for 8, 14, or 33 stamps.

acccurately tapered from tooth to |

v & Wi s TO INVENTORS.
O U = o If you have an idea for an invention PATENT it for a trifling cost,
= - ﬂ : = " Particulars and Pamphlet free,

S B HZ e RAYNOR & CASSELL, Patent Agents.

S «w DX LEE o 17, CHANCERY LANE, LONDON, E.C.

k) g E O '-'-Fi : —_—  —

- B J 2 i= £ A PURE AND PERFECT ARTICLE FOR

- Lo gl B < £ Fg O '

TS M O 252 i3 Teeth, Qumse, & Breath,
. P roa R

&S & 2 E £

hh: E E m i C'- E: '::Lk | i =i

o - a L3 s ; _ 1 B
s B @By, xR O vl ek
2 o B A REGISTERED - e
*: E 8 L = EE E "é - — — —

BEZp » 4 TOOTH-POLISH.

e ““PURILINE" will Purify and Beautify the Teeth with
. . a Pearly Whiteness; Polish the Enamel ; Prevent Tartar ;
- Be' 2 E eld o Destroy all living Germs; and keep the mouth in a
- ab) B delicious condition of Comfort, Health, Punty, and
< 5 y
T O g - Fragrance. Non-gritty and Absolutely Pure and Harm-
e o o s ESa less to use.
T —t "é' = EED -1 P'rice One Shilling, in Handsome FEnamel Box,
a= o T - UE - Of all Chemists, Perfumers, &c. Post free by
i = 8 8 EEE 55 | Proprictor: A, WILSON, 422, Clapham Road, London, S.W.
bt £ L . =
Sy @ 3 = P
i N E 3533 1. | LENSES, SHUTTERS, TRIPODS, &c.
35~ s Ea8- 23 )
- = = T o
§ O ¢ Fust s HUMPHRIES' CAMERAS, 1889.
= W = 272 3 THE DRAYTON.—Most compact.
= E - EEE < Iivery movement best workmanship. Highly
ﬁ =] S88 g finished ; low price. Illustrated Lists free. —
e = W. H, HUMPHRIES, Photographic Apparatus
—_ Manufacturer, 116, Highbury Hill, London, N,
o R Factory, 70, Elfort Road, Drayton Park, N.
. 0003 = —_—
H 2 ;gfqﬁ 8 ESTABLISHED 1851.

* = = = b= "

TH= (7.3 5 PRBIREBECK BANK,

o by E‘ELF é._. ol Southampton Buildings, Chancery Lane, Lordon.
£ 82 oSeFg I, THREE per CENT. INTEREST allowed on DE-
P E TES v35 EE | POSITS, repayable on demand.

_ E5° o5 WY TWO per CENT. INTEREST on CURRENT
2 H,.e CSaE . =5 | ACCOUNTS calculated on the minimum monthly balances,
< @ E‘. TH2 o= E.- | when not drawn below Lroo.
= E.,.. - B 55 2 |  STOCKS, SHARES, and ANNUITIES Purchased
&y nﬁ*‘-%:-ﬁfi &"' and Sold.

S Bl_-' S 2 E284, OW TO PURCHASE A HOUSE FOR TWO
3 O B*g &7 GUINEAS PER MONTH or A PLOT OF LAND FOR
O B rﬁ' cD.a 2 E L FIVE SHILLINGS PER MONTH, with immediate pos-
b B0 S S weg B3 ;["iﬁ.iﬂl‘l. .ﬁ.pp'l;,r at the Office of the BIRKBECK FREEHOLD LAND
i~ SOCIETY, as above.
H E ,.?_'.. E.. EE': o The BIRKBECK ALMANACK, with full particulars, post free
on application,

FRANCIS RAVENSCROFT, Manager.
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PATENTS

DESIGNS, AND TRADE MARKS.

BERNHARD DUKXKES,
226, High Holborn, London, W.C.,

ATTENDS TO ALL BUSINEBSS RELATING TO

PATENTS, DESIGNS, and TRADE MARKS.

ATTENDANCE IN THE Provinces,

TEL. ADDRESS
APPLICANT,

London.

Please mention this Paper when applying.

MELLIN’S FOOD

BFor Infants and Invalids.

meNgEMK NOT FARINACEOUS. Rich in Flesh, Nerve, Brain,
r - and Bone Formers.

_ : IT is a fact that farinaceous foods cannot be digested hy Infants. This is
: the only food in which the starch has Eten wholly changed into
soluble substances, which can at once be converted in the body into living
blood. This remarkable result is attained outside the body, by imitating exactly, in
the process of manufacture, the natural conditions of healthy and perfect digestion.
MELLIN’S FOOD has been examined physiologically by the highest Medical
Authorities, and tested chemically by the most distinguished Analysts, and has alwa
been classed by them A 1, It has gained many awards of the highest merit at Public
Exhibitions,
No Food in the market can show such a vast collection of dond-Ade testimonials, and

many of these allude in an emotional vet sincere manner to the fact that “MELLIN'S
FOOD has saved Baby from Death.”

USED IN ALL CHILDREN'S HOSPITALS.

Prospectus, Pamphlet and Sample, post free on application to the Inventor
and Manwfacturer,

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

e e et —————t S e st 8 IS IHOIPHER. STRPRR, SASRRG as FOUIIBING MDA S5
MANUALS OF TECHNOLOGY. zated by Prof. AYRTON. F.R.S., and RICHARD WORMELL, D.Sc., M.A.

The Dyeing of Textile Fabrics. By J. J. Heamer, F.C.S., Professor and
Director of the Dyeing Department of the Yorkshire College, Leeds. [1ith
nunierons Diagrams. Third Edidion, «s,

Steel and Iron. iy WiLtiam Henry Grreswoop, F.C.S.,, M.LM.E., &ec.
With g7 Diagrams from Original Working Drawings., Third Edition. 55.

Spinning Woollen and Worsted. Dy W. S. Brigur McLareyn, M.P.,
Worsted Spinner,  With 69 Diagrams, Second Edition. 4s. 6d.

Cutting Tools. By Prof. R. H. SmiTH, Professor of Mechanical Engineering, Sir

oseph Mason's College, Birmingham, With 14 Folding Plates and st Wood-
cuts. Second Edition. 3s. 6d,

Practical Mechanies. By J. PeErry, M.E., Professor of Mechanical Engineering,
City and Guilds of London Technical College, Finsbury., With numerous Illus-
trations. Third Edition. 13s. 6d,

Watch and Clock Making. By D. Grascow, Vice-President, British Horo-
logical Institute, 4%, 6d,

CASSELL & COMPANY, Livitep, Ludgate Hill, London.
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S Men and women in search of Health,
X
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NO IC I 0 IN u D Strength, and ZEnergy, should Eknow that

EARNESS ELECTROPATHIC BELT will strengthen every nerve and muscle of the body. a%
It is also unquestionably the best known Cure for }llmn,n:ﬂic and Nervous - .
Affections, Liver and Kidney Diseases, Ladies’ Aihments, &c.

HARNESS ELECTROPATHIG BELT

Asgsists the Digestion, promotes the Circulation, stimulates the organic action, and imparts
NEW LIFE and VIGOULR to the Debilitated Constitution.

BOOK of TESTIMONIALS, Descriptive Pamphlet, and Advice, free of ¢ harge on application to

The MEDICAL BATTERY CO.,, LTp., 52, 0xford St.,, London, W.

Our readers are invited to call and personally inspect the Delts before purchasinz. NOTE OMLY ADDRESS AS ABDVE. (Corner of Rathbone Place.)

e
}

n =0 A Rrts sela i TR s M S SV M- IR S s a4 At o3 e S
It A I 7 - g :

- ] o
e Y- - T . s Wk S i ) e b 2 S Ay o,

it .'...,7- '.:-.',-_--,.-; -r"':'.'--_.-..-.'.H-.f-.-. "..r--t'r'-n.-«r.:-.'!-!:-;.-n-.-"i="1".",!'--"n:= T haEnn vt b g g ' R e i
5 - I E 3 - @ ¥ " s am s & & - - - .

i, el o P fu R
__'q. A r 4 ll'lln
I 1
- e

» )LATHES we mke 250 Varieties.

We are always designing Special Tools for Economical Manufacture.
L L g1 Shops and Pacteries fitted up complefe with <= <= <
AT s . o« Engines, Boilers, Shafting, Jools, ¢

Tf“ble‘ceare‘iu?ﬁgﬁkfﬂr every kind o~~~ ALL LETTERS TO BRITANNIA (0., COLCHEITER., —~—~—~—~—m—m—m—m—
As made for the British Navy. CATALOGUES, SIXPENCE. <3 LIST OF SECOND-HAND, TWOFPENCE.

FRETWORK & CARVING. | GHARLES CHURCHILL & CO.

tighest Award—Gold Medal for Tools and Patterns. |

MACHINES, DESIGNS, TOOLS, WOOD, MIRRORS, HINGES | 21, CRROSS STREET, FINSBURY, LONDON, E.C.
and FITTINGS, VARNISH, &c. ;

Fret-saw Outfit on card, with Instructions, 2s. 6d., free, for 25 Years Jmporters and Introducers of

Set of 12 best Carving Toa's, with boxwood handles, ready for use, price gs., free.

- ; #* | !
It you want good Designs, and are competing for exhibition, try ours, for which i & ; O | ' i e )
we recelve testimonials daily. ]ltcl IC "llt | l }lr III Cl ]] ll[ rUH S
97~ See our complete Catalogue, 64 pages, quarto, containing the best varicty é RN = t - 4 ( *
. Q w2

of designs published, free for 6 stamps, |22
CHUCKS, DRILLS,  'UTJ VE -<fs% PLANES, HAND SAWS,

HARGER BROS,, SETTLE.

S et cnbcodbn o st i, S
1 T E A M AT E U R .” A Paper for Fretworkers, Carvers, VICES, RULES, "‘*{tﬂ:::-ﬂ'I

Inlayers, Wood Pai G BRACES, BITS,
g et GAUGES, CALLIPERS SN BORING MACHINES,
6d. MoNTHLY. , {

Gold Medals Awarded to owr Subseribers, MICROMETERS, and
CATALOGUE of Artistic Fretw arvi aving an:
WoamaLOGUE Of Aststc Fretwork, Carving. Inlaying and FOOT LATHES, & GREAT VABIHEY. OF

Wonds, Tools (Star and Griffin’s Fretsaw s), Machines, Clock- GIRUULAR SAWS
'

xn{'&ks, \'.-[;;m"ihus. Stamqi Polishes, and every other requisite,

Hh goo Engravings., 6d | free,

INo, 752, No. 262, Rack Sor hermometer, Grecian Fasel, Fhoto FGRMERE’ FRET SAWE'
Frame, and Rack Jor Hat and Coat Heoks, at 3, free.

HENRY ZILLES & CO., Publishers of “ THE U strati
‘y AMATEUR,"” NEW CATALOGUE, 160 Pages, quarto, over 600 Illustrations
26 & 24, WILSON STREET, FINSBURY, LONDON, E.C. sent for Igs.,isﬁmmps.’ ’

ASPINALL’S ENAMEL.

COLOURS—EXQUISITE. SURFACE—LIKE PORCELAIN.

Testimonials from the Queen of Sweden, the Marchioness of Salisbury,

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

_ “Simply Perfection.’’— 7he Queen.
Made in over 100 Colours. Sold in Tins, 41d., 1s. 3d., and 2s. 6d. TFor Baths (to resist Hot
Warter), 1s. 6d. and 3s. Post free, 7d., 1s. 6d., 3s.; 1s. 9d. and 3s. 6d.
READY FOR USE. A4 CHILD CAN APPLY IT.

SOLD EVERYWHERE.
ASPINALL’S ENAMEL WO RKS, LONDON, S.E.

Telegrams—EDWARD ASPINALL, LONDON. COLOUR CARDS FREE

IRON AND WOO0D-
WORKING TOOLS.

h_

e —

LA BELLE Sauvacg, Loxpon, E.C.

——— e ——

PRINTED AND PUBLISHED BY CASSELL & CoMPANY, LIMITED
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