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Baseboard, Perspective View, showing Elevation also. Fig. 2.—Camera Back: Section. Fig. 3. -Ditto: Elevation. Fig. 4. —Camera Front:
Fig. 5.—Interior of ditto: Elevation. Fig. 6.—S8liding Box for Front of Camera : Section. Fig. 7.—Carrier for Negative. Fig. 8.— Ground

Frame: Section. Fig. 9.—Dark Slide Framing : Section. Fig. 10.—Top End of Dark Slide. Flg. 11.—Camera Complete: Section. Fig. 12.—
in Position for Enlarging.

: ENLARGING CAMERA. Now the great majority of amateurs are | worth the candle. Then, as my purse was
; | workers of small sizes, and of this majority | unequal to the purchasing of an enlarging
BY G. LE BRUN. the greater number are tied to size, more on | camera, I set my wits to work and devised
. *0e | account of expense than from choice ; while | the simple apparatus that 1 will endeavour
MON—MATERIALS—OAPACITY OF Oamera | the difficulty of getting a suitable room | to describe in this paper. When made, 1
' RD— BACK AND FronT — Box — | that can.be darkened for the purpose of day- | found the process of enlarging easy and

13#“ AND Dark SuoE—SiiesiA | light enlarging, and the high cost of enlarg- | pleasant, and a most engrossing pastime.
Tk wﬁ”ﬂ;{gﬂ'ﬁ :E:;Egﬁiﬂaﬁﬂ ing &ppar’atua_fnr artificial light, render the | The materials required are not expensive,
' iy, AP Aghw gy 5% | practice of this part of their chosen art out | the entire cost of the whole being under
: : of the question. five shillings. The construction is easy, and
Jvery amateur phntug;aﬂljher, whose | Now, I have “been there ;” I could only | quite within the powers of the merest tyro
of a_quarter 'or half-plate set, | utilise a room for enlarging that had two | in carpentry who can handle a few simple
: a yearning for larger | very large windows, and a fanlight over | tools, while the results are equal to any that
can produce with his | the door; I tried the blocking out of day- | can i)& got from apparatus costing many
or, however artistic and beauti- | light by making frames to fit the windows | pounds ; and the amateur who devotes a little
mﬂ appear when mounted | and covering them with brown paper. But, | time and perseverance to its construction
-album, they are too small | oh | the valuable time I lost in the attempt, | will find himself the happy possessor of a
i10n, and could scarcely repay | and the stuffing of dusters, etc., into crevices | useful appliance, and be able to decorate his
‘ , being completely | to shut out straggling rays that would force | walls with capital enlargements from his

e larger works. | their way in, I found the game not | small negatives.
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The particular apparatus I describe 1s
made to enlarge up to 124 in. by 104 in,
and of course to take any smaller size, but
the size can be increased to suit individual
requirements, the principle of construction
remaining the same. ' _

Referring to the accompanying drawings,
Fig. 1 represents the baseboard, ‘which 1s
3 ft. in length, 11 in. wide, and 1 1n. thick ;
a piece of 1-1n. wood, 4 in. wide, 15 screwed on
the under side at each end to serve as sup-
ports, and also to prevent any tendency to
warp ; two slits, § in. wide, are cut 1 in. from
and parallel to each edge of the board ;
these slits extend from within 3 in. of one
end to 9 in. of the other end, and are for
the screw bolts securing the back and front
of the apparatus to slide in.

The back and front of the camera, as I
suppose we should call it, are made of pine
4 in. wide and § in. thick, their outside size
being 15 in. by 13} in. The back 1s shown
in section in Fig. 2, with the fillets for hold-
ing the dark slide, one of which 1s Fut on the
edge, the other on the inside. Of course 1t
wifl be noticed that one end of the back

must be kept # in. narrower than the sides |

and other end to allow of the insertion of the
slide ; this is indicated by the dotted line, 4,
in Fig. 2. Fig. 3 shows the back of the
camera complete. :

Now for the front, which is shown 1n
section at Fig. 4, and in elevation at Fig. 5.
It is somewhat more complicated than the
back, as an opening has to be arranged for to
allow the box carrying the lens to be attached,
and the front side has to be closed in.
By referring to the figure it will be seen that
two pieces of wood run right across between
the ends, and they again have two pieces
between them, thus forming an opening the
gize of which is 9 in. by 7% in., which must
be exactly in the centre of the front; the
slips of wood used for this purpose are 2 in.
wide and % in. thick ; the spaces between
them and the sides of the front are covered
in with pieces of %-in. wood, leaving the
opening clear.

A box must now be made to fit the open-
ing tightly, the length of which 1s 9 in.; it
is made of }-in. wood, and, when finished
and fitted to its place, should have a small
fillet put round the outside to prevent any
light entering through the joint (A.,bFig. 11).
'I'iE.ls box has no ends, and another box must
be made to slide easily within it ; this inner
box is only 5 in. long, and is closed in one
end, in which a hole is cut, and small fillets
are put on the outside to allow of the inser-
tion of thesliding front of yoursmall camera
%ud its lens, and, w{hﬂn ﬁtted,b which should

e done as correctly as possible, a piece of
black velvet is glued round thee:}penp end of
the box so as to make it tight whenin
position. Fig. 6 shows these boxes in sec-
tion with the negative carrier on the end of
the larger one. This negative carrier is a
:Elece of wood fitted to one end of the larger
box, and having a hole cut in the centre of
1t large enough to carry the negative : of
course, if you are going to enlarge from both
quarter and half-plate negatives, yoti will
have to make two carriers, one for each size.
The hole must be cut with a small rebate of
about % in. to hold the negative, which is
held in its place by two small turn buttons
as shown in Fig. 7 ; the carrier itself is held
in position by & hook and eye on each side.

o pairs of 24-in. screwbolts with thumb
nuts must be got ; a pair of these are put in
the bottoms of the back and front of the
camera to coincide with the slits in the

- ‘baseboard ; small washers should be put on

_ each screw bolt so as to prevent the nut

destroying the wood on the underside of the
baseboard when screwed up. ‘

A ground glass back and a dark slide are
now to be made ; they are shown in section in
Figs. 8 and 9 in full size. The back of the
dark slide is made of wood +% in. thick, while
the sliding front is simply a piece of thick
millboard. I use millboard in preference to
wood, as it is not so liable to warp ; a piece
of wood is glued across the top of the slide
so that when it is closed no light can
enter through the joint. (Fig. 10.) The
ground glass being put in the frame and
neatly puttied in, the camera is complete, so
far as the woodwork is concerned, and can
be put together, when it presents the appear-
ance shown in section in Fig. 11.

Four yards of black silesia cloth are now
bought (costing about sixpence per yard) ;
this is doubled and sewed along the edges,
then the ends are sewn together, and you
have a bag with open ends; slip this bag
over the front and back of the apparatus to
serve in lieu of bellows, securing it by
tying with tapes round the camera, put 1n
your lens, and you are ready for enlarging.

The paper is secured in the dark slide
with a drawing pin at each corner, and, as
there is plenty of room between the back
and the front of the slide, glass plates or
opals can be manipulated, securing them in
the same way as the paper.

The inside of all the woodwork must be
stained a dead black ; this is best accom-

lished by coatingit with a mixture of lamp
Elack and turpentine, adding a few drops of
terebene to ensure drying. The whole of the
outside wood I stained and varnished to re-
present mahogany. Instead of using silesia
cloth, workers with plenty of spare time can
of course make a bellows, but the labour
entailed is great and the job messy ; while
the cloth bag is easily made and serves every
purpose.

In focussing, slide the back of the camera
only, keeping the front rigidly fixed in posi-
tion ; when the picture is_sharp on the
oround glass secure the back by means of
the thumbscrews. To facilitate focussing 1
have drawn lines  in. apart at right angles
across the baseboard ; these lines serve to
guide the worker, as when once he has
focussed a particular size of picture by
marking the line at which the back was, he
will have no trouble next time in ﬁnciing
the focus for that particular size.

When working with this camera I generally
put it on a table close up to the window,
and raise the front of it by placing a few
books underneath, so that it may point
towards the sky, and obviate the risk of
getting a few stray chimney pots or tree
tops in the picture that are not in the nega-
tive ; when thus used the whole apparatus
looks like Fig. 12.

As all the parts separate, it is easy to
pack the camera away on a shelf or in any
odd corner, and, as the trouble of putting
it together is small, it is always ready when
wanted. It has also the additional advan-
ta.ia that its use is not confined to daylight.
I have got some very fine enlargements on
Ilford rapid paper at night by placing a piece
of white tissue paper in front of the negative
and burning 18 in. of magnesium wire at
6 in. distance, waving it slowly in front of
the negative so as to diffuse the light equally
over the picture.

I would aug%iat that the ground glass
be ruled with lines corresponding to the
various sizes of paper, and the inside of the
dark slide with exa.ctfy similar lines, so that
when a picture is focussed on the glass the
paper can be put in the slide in exactly the
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‘process may possibly be

right position, and thus obviate the danger
of getting only about two-thirds of the pic-
ture on the paper, as I did several times
before adopting the lines. Care must aiso
be taken tlimt the back and front of the
camera stand perfectly perpendicular on the
baseboard, and also parallel to each other
as if they do not distortion and fuzziness will
be the result. I saynothing about the modus
operandy of enlarging, as that can be found
in anﬁ elementary book on photography. 1
I have no doubt if any photographic

enthusiast makes and uses a camera of thig
simple description he will be thoroughly
satisfied with the work he can do wltii '
and the ease with which it can be us
while its inexpensiveness will commend it
to all who have large aspirations and small
purses, as is most unfortunately the case
with the writer.

-

CYANOTYPES OR BLUE PHOTO-
GRAPHS.

BY L. IVOR TOOLE.
-

Tue Cyanotype—or, more familiarly, thef
blue process—although not for a moment *
comparable with the ordinary silver or utharz-g
Al methods of producing photographic™
prints, so far as highly finished pictures are'-*"*i
concerned, has, nevertheless, so many good |
qualities, that many who waste a good"
deal of time with more complicated prﬂ-?"l
cesses might well bestow a small amount of
attention on it with satisfactory results. = '
The preparation of the paper is extremely
easy, and the cost small. No toning 1sre-
quired, and the fixation is effected by simply:
washing the print in water. The process 18
most useful for copying fretwork and ntheri
designs, these being used as negatives froms.
which to print; and it 1s peﬁmps betters
adapted for such work than for the produc-#
tion of photographic pictures as these are@
ordinarily understood. Still, for many pho-#
tographs, the effect of the blue colour 18%
decidedly pleasing. The technical defects®
may be briefly stated to consist in the diffi-*
culty of obtaining half tones, and in the loss®
of detail, though this latter depends a good &
deal on the kind of paper and the manner =
in which it is coated or rendered sensitive. &
It is, however, not my purpose so much to
give complications of the simple process, &
although finer results might be obtained, as ¥
to give such directions as will be of service
to the vast majority of those who want &
cheap and easy means of sun printing.
The chemicals required are only two 1n
number, viz., ammonio-citrate of iron, and
ferri-cyanide of potassinm (KgF.:CiN zsh
or, as it is sometimes called — the reds
russiate of potash, to emphasise the dif:
erence between it and ferro-cyanide of®
potassium (K ,F.CeN3H,0), the yellow
prussiate, which is of no use for the pur-:
pose. Both the iron and potash prepara<s
tions are to be obtained through any drug:-=
gist ; but the red prussiate, not being useds
medicinally, may not be so familiar as the
ellow prussiate to the ordinary chemist. ©
}'1; is to this cause the want of success somé-
times complained of with the blue printings
attributed—ones
instead of the

ViR el
a o r

prussiate having been used
other. ¥

An ounce of each will be ample to sensl-g
tise a large quantity of paper, and as they =
are both very cheap it will scarcely be wortas
while to purchase in smaller quantities.=
Great care, however, must be used with thes
prussiate, as it is a most deadly pplsnnband :
should never be carelessly left lying about,”

1
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or where it might be mistaken for something
harmless. _
Whatever the quantity, the proportions are
parts of water to one part
of each chemical, thus—1 oz. ammonia
citrate, 4 oz. water ; 1 oz. prussiate, 4 0z. water.
The chemicals are readily soluble in water,
so there will be no difficulty about this part
of the preparation. The solutions should
be made and kept separately, as there 1s
then little or no risk of their becoming use-
less as they will do if mixed, unless they are
carefully excluded from light. Some direc-
tions state that they should be mixed, and
kept so ready for use; but I can see no
advantage from doing so, unless that some-
times it may be more convenient to have
one bottle than two. KEven when unmixed,

. it will be just as well to keep the solutions
- 1n a dark place, though I have never found

that a moderate amount of light does them
anyharm. Immediately before using—that 1s,
applying themtothe paper—equal quantities
of each solution should be mixed, and not
exposed to any strong daylight. It is not
necessary to work in the ordinary photo-
graphic dark-room—that is, one illuminated
only by ruby or orange light. It will be
quite safe to use a moderate amount of gas
or candle-light ; or, in the daytime, to par-
tially darken the room by drawing the cur-
tains to or the blind down.

The mixture should not be effected till
the paper is ready waiting to be coated.

A good deal has been sald, and may be
said, about the kind of paper best suited
for the cyanotype process. For ordinary
reproductions there 1s, however, no occasion
whatever to be very fastidious about its
make or quality, as any that is non-absorbent
will answer. Naturally more care will be
given if a print of a picture is wanted than
if 1t 1s merely a design for fret cutting. I
have frequently used ordinary writing paper
and found it do very well. The better the
paper, or Eerlm.ps 1t will be more correct to
say, the harder and finer its texture, the
better the print will be. The kind known,
I think, as bank post, which is hard without
much sizing, is perhaps the best. Of course,

when pictorial effect is aimed at, paper free |

from water marks should be used.

A very small quantity of the liquid is
required to sensitise the paper, on which it
should be painted rather than tubbed in.
Some advocate that the paper should be
damped first, but this is not necessary., Tt
prevents the paper curling up when the
sensitising solutions are applied, but other-
wise 1t only complicates the process.

The paper mafr be sensitised by either
floating on the solution or by painting it on.
A sponge may be used, but f prefer a large-
sized camel-hair brush—one such as is used
for damping the pages of press-copyin
books—to any other kind. The brush sEnul
be washed out directly afterwards, and may
then be used for its ordinary purpose with-
out suffering any injury.

Some small amount of care will be required
to get the solution evenly spread over the

per, which, when coated, should be laid

y in the dark to dry. It will, if protected
from light, keep for a considerable time,
though it does not improve, and on that
account more should not be prepared than
i# likely to be used within a limited period.
The fresher it is, the more quickly it prints,
and the purer will be the high lights or

. The exposure ismade in an ordinary print-
ing frame, and will be much longer than for
#ilver prints, say from five or ten minutes

\ in a bright sun with quick-printing negative,

to several hours. The brighter the light,
the more brilliant will be the picture,
of course, provided that the exposure has
not been unduly prolonged ; as, if so, the
high lights, instead of being pure white, will
be tinted with blue. A bold, “plucky ”
negative gives the best results, while from a
thin one 1t is hardly worth while taking a
blue print.

The exposure must be prolonged till the
darkest parts assume a greyish metallic
appearance, the middle tones being decidedly
a dark, but by no means a brilliant, blue ;
while the higﬁ lights remain much as they
were originally, viz.: greenish hue, much
lighter than any of the other portions of
the print. Perhaps the best way for a
novice to note the different colours, will be
to lay a piece of the paper uncovered in the
sun, and note the changes which take place.
There will then be no difficulty in recog-
nising the final depth to which the print
should go. It will be understood that the
1mage becomes visible, though detail is to a
great extent lost.

To complete the print it is only necessary
to wash it thoroughly in water till this runs
off clear without any yellow tinge. So long
as there is any yellow in the water which
drips from the print, washing must be con-
tinued. The most convenient way to wash
the prints is to hold them under the tap
and let the water flow over them. This part
of the process does not take more than a
few minutes, during which the unfixed
chemicals are washed away, leaving the high
lights perfectly white and the remainder of
the picture in shades, down to deep intense
blue in the darkest shadows.

In conclusion, I may say that T have found
that by holding the print under a tap of hot
water the clearing and fixing are much ex-
pedited, the print being developed with an
almost startling rapidity, which, in the case
of an ordinary negative, would more than
suggest over-exposure.

-

A “CHEVAL SCREEN”’ ESCRITOIRE.*

BY J. W. GLEESON-WHITE.
- s

Traere are divers attributes required of
furniture. One man I know always ecries
out for “stable” fittings. He does not mean,
I find, that he wishes racks and mangers
in his drawing-room, but that his up-
holstery should be of a rigid and monu-
mental character. At once I must confess
that the piece of furniture herein to be
described would hardly meet his require-
ments ; yet the original cabinet which
supplied the motive of this combined screen
and escritoire, was, at least, a hundred years
old, possibly more. If our construction lasts
out the century—mnot this century, but the
hundred years from date—it will, probably,
outlive our reputation, most likely our very
memory. The individual who writes, and
the one who is now kindly reading it, will
most probably be entirely gone from human
knowledge by 1989. If only space allowed,
this theme would be a much more tempting
subject to display one’s newly acquired odds
and ends of information, furbish up one's

* When the same idea occurs to two different
writers, and both make use of it according to their
respective idiosyncrasies, the second in the field is
set down by the charitable as a plagiarist. In Mr.
Gleeson-White's “ Cheval Sereen Escritoire " readers
will note a marvellous resemblance to Mr. Adam-
gon's ‘* Screen Secretary.” Yet in neither case was
one of them the outcome of the other. The * Screen
Secretary” is followed by the ‘' Cheval Screen
Escritoire” to show how in all cases bent of mind
influences treatment.—ED,
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old stock of trite aphorisms, and moralise
vaguely and generally, like the leading article
of a sensational daily on New Year's Eve.

This piece of joinery is of somewhat am-
bitious order; it should not follow a rabbit-
hutch, the ordinary first work of the youth-
ful carpenter, unless the rabbit-hutch was
a very good one. And if the tool chest is
limited to a sort of hammer, a saw that
makes excursions upon erratic anatomical
deeds of daring in the back kitchen, and
a bradawl that frequently (eager to do a
little more than 1s required of 1t) attempts
to fulfil the purpose of the nail, by staying
firmly in 1ts hole and parting company with
1ts handle—the work had better not be
attempted. This great triad of amateur
tools must not be too lightly spoken of ; they
do a lot of mischief, and little good (like
most of us), in the course of a vear. KEven
as Mrs. Partington’s mop, that was excellent
for a puddle, but of doubtful good to drive
back the encroaching waves of the Atlantic,
these tools may be left to those whom
they satisfy. But for the skilled amateur,
whose work, by reason of special tools,
ample time, and general good taste, is often
quite equal to the very best professional
work, there 1s no hidden mystery in this
cabinet, which demands only good work of
ordinary joinery : no angles fitted on Euelid-
1an, unlikely, radiating lines; no curved
work or elaborately-wrought turnery ; only
ordinary mortise and tenon, dovetail and
mitre ; yet since its purpose is for “my
lady’s chamber,” 1t must be finished just
as neatly as the craftsman is able to do 1t.

One point, I own, is doubtful : whether
1t would be trustworthy when in use, or
whether, by a simple arrangement suggested
in Fig. 3, it would not be needful to pro-
vide more support for the weight of the
arms of the writer on its desk. Of course,
1t might be screwed to the floor ; sinceitis a
bric-a-brac what-not as well its movability
1s unimportant, and a single screw at
each foot would not seriously affect the
carpet, nor make it an awkward fixture in
“spring cleaning.” Of course, the legs might
project more ; perhaps that is the simplest
way to overcome the difficulty ; but in the
original, so far as a hurried inspection serves,
the general dimensions were about those
given here, certainly not more spread out at
the base.

The whole character of the design being
somewhat Japanese, I would suggest either a
red lacquer-like finish, or if that be too outré,
and 1ts alternative, black and gold, is im-
practicable or disliked, then, walnut holly,
with satin or other licht wood for the panels,
might be adopted. The panels of the door
and escritoire top, as suggested, are for
inlaid work ; better still, of real lacquer.
Shops for the sale of Oriental goods have
often damaged tea-trays that are procurable
cheaply and cut up well for this purpose,
or panels finished on purpose for ultimate
framing. Painted decoration would also be
in keeping, or the panels might be left
plain. The design given is less a working
drawing (although it is intended to fulfil
that purpose) than a suggestion for a motive
to be varied according to the needs or will
of the maker.

The whole piece of furniture should be
neatly backed, either in panelled wood or
with painted design ; or finished by some
fluted silk or other textile fabric; the idea
of the structure being that it stands out,
away from a wall, and showing all its sides.

Space is a valuable commodity ; next to
time perhaps the most in demand. Time
and space are mighty words to deal with,
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and a suggestion to save either sounds
more like a motive for a sermon than
for WORK ; yet, if we can save either,
or both, we will risk the allusion.

I see no reason why a duplicate, as
it were, of the front, minus the secre-
taire itself, or a neat set of shelves
for books, should not be added ; this
would, of course, make the thickness
dﬂuble but (if a bnukca.sﬂ) at once re-
move any doubt as to its stability, and
give additional use to the whole tfung

I should like to explain the making
of this escritoire in words, but I have
done so in diagram so exhaustively (at
least, so it seems to me, if exhausting
and exhaustive are synonymous), that
I feel hlcria an nra.tﬂrl tal];lllng ag?:t;lst
time, and trying to lengthen out ten
minutes mnfé when he has already
said all he had to say.

The whole framework should be,
- ag far as possible, made to fit in one
construction, that is, the main shelves
and upri Lts should all fix together,
S0 that they may hold in their place
without a nail. I mean the sort of
letter-H arrangements should|fit like
the divisions of a drawer for birds’
eggs—I forget if there is a technical
term for this process—the shelf that

rojects on either side being one piece,
Bra.cm the two main supports, and, if
pnsmble being fitted to t e two muar
supports in like fashion. But 1t 1s
hopeless to put this into words; if
you cannot see what I mean by the
diagrams, I can only 1& et having
not been more clear in the drawing,
and will readily suppI}y the requlred
information in *“Shop.

The lining at the back of the

Shelves below.

‘ \‘ \ \. \l
|. . ‘

Fig. 1.—The Cheval Screen Escritoire in its Simplest Form.

—Tha Cheval Screen Escritoire with Cupboard and

shelves 1s intended to be covered
with Japanese gold leather paper or
a dark plush, to set off the china and
other bric-a-brac.

If the edges of the shelves can be
reeded, so much the better ; if they
can be inlaid, better still. If in place
of the Smele rail, which would ll:m]:
well in lacquer ﬁmsh but not in an
other, a turned balustrade is pref erre-:i'
all the J apanese ornaments should go,
and a more formal pattern be chosen
for the panels—such as Adams or
Sheraton used so often.

The original escritoire charmed me
—1t was of inlaid wood, and had an
arched top and culjb-a&rds enclosing
all its space ; whether, in attempting
1mprov EII]EIItS I have &pmlt the 1dea,
I cannot say.

I need say nothing about Fig. I,
which, as I have said, explains itself
In Flg 2 the central space below 1s
converted into a cupboard. The panel
of the door and of the flap above may
be hand painted or fitted with lin-
crusta walton.

Figure 3 shows a variation from the
same main lines, but with fretwork
introduced for the cupboard doors,
and (although not shownin the sketch)
has panels in the fall-down top, which
forms the writing-desk.

To conclude, fwuuld reiterate the
advice to depart entirely from the
model, if wished; but, if so, do it
cnnmstently A nn:-.tule of stylea 18
unbearable ; no style is bearable ; any
style, if adhered to, is good of its
sort, but a mixed styla is generally as
cnntemptlble as the word mongrel,
which fitly deseribes it.
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Fig. 3.—The Cheval Screen Eunrituin with Four Cupboards below.
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SIGN WRITING AND LETTERING.
BY HENRY L. BENWELL.
(Continued from page 164.)

ANALYSIS oF ForMATION OF LETTERS OF
THE ALPHABET.

LET us now, in our intervals of rest from |

practice, consider together the letters of the

alphabet as they stand in relation to the [|
sign writer and his work, for which purpose I |

distribute them
into five divi-
sions, for the
sake of clear-
ness and the
proper under-
standing of the
subject.

The easiest
letters to form
are those, of
course, which
consist wholly
of straight lines, or, more properly
speaking, of parallel lines at right
angles to each other. These letters
are shown in Fig. 28. This draw-
ing brings us to another class of
letter, viz., the sans-seriff order,
which are given here in outline
only. In forming letters, no given
rule can be followed as to their

form, and require no further remarks other
than that the top member of the T should

. always be equally distributed on each side
| of the upright.

Fig. 29 shows the only three letters which
are composed of slanting or oblique lines.
The first, V, is not a difficult letter to form,
care being taken not to give it an appear-
ance of falling or leaning on either side, and

to allow each arm or member to slant at |

a ap-
pearance. There
are various ways
of drawing 1t,

Fig. 28.—Letters Formed of Parallel Lines at Right Angles to each other.

W WX

members crossing each other, should be a
little smaller than the lower one, but very
shghtly so. The lower portion, however,
must never be the smaller of the two, or
the letter will look ugly and top-heavy.

The letters which are formed of vertical,
horizontal, and oblique lines combined with
each other are given in Fig. 30. The A is
simply a V inverted with the addition of a
cross member. This should be nearer the

bottom than the
top, as shown
1in the drawings,
The K 1s a
somewhat diffi-
cult letter to
draw to give it
pretty

which depend

g greatly on in-
dividual taste ; the one given here,
however, is that which is gene-
rally accepted as the true style, at
least for all plain lettering. The
M is, of course, a wider letter than
the N, but the middle member
should not be shortened, as we
sometimes see it, but allowed to
come right down to the base line.

general construction and sym- Some writers have compared this
metry, and for Fig. 29.—Letters Formed Entirely of Oblique Lines. letter to the
this reason — letter V, sup-

letters may be
of an average
width and
length, or they
may be “elon-
gated ” or *ex-
tended,” and
consequently
the width be-
tween all par-
allel lines -vary
accordingly.
Referring  to
Fig. 28 and the
letters E and F,
I would point
out that the
middle members
(this 18 a tech-
nical expression
used 1n the
trade, and indi-
cates each indi-
vidual portion of which
the letter is constructed,
or “built up” with
should never be quite
so long as the outside
ones. They may be
nearly so, E;ut should
never be less than one-
half as long as the other
members. The letter H
has one horizontal mem-
berexactly inthemiddle
of the two uprights.

S

This should be of the same width or thick- |

ness as the rest of the letter. Mr. Ellis A.
Davidson, in his book on “ House Painting.”
and in the chapter devoted to sign writh?,::,
argues that the middle member of the H
should be thinner than the horizontals in
other letters; but this, although having
learnt much from his book, I entirely dis-
agree with—in fact, his own drawing dis-
}:rrwe.a; the theory, which, I may say, 18 not
ollowed by practical men. It is one weak
point in an otherwise excellent book. The
other three letters are some of the easiest to

ARWINY Z

Fig. 30.—Letters Formed with Combined Vertical, Horizontal, and Oblique Lines,

BDJPRU

Fig. 31.—Letters Formed with Combined Straight and Curved Lines.

GGOQES

Fig. 32.—Letters Formed of Curved Lines alone.

the same angle. W, the next letter, re-
sembles two V’s joined together ; it must
not, however, be so wide as two V’s would
be if they were actually joined, or it will
give a very unsightly appearance to the
whole word of which it 1s a part. The
average width of the W should be about half
as wide again as the letter F or N. That is,
of course, for letters of normal dimensions,
as elongated and extended letters are not
at present under consideration. The X is
generally formed in a rectangle, and the
upper triangle of the two, formed by the
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rorted on each
side by two per-
pendiculars, the
outer lines of
the V starting
from about the
middle of the
top of each of
the vertical
members. This
1S a very good
description of
the letter. The
way to draw the
N 18 to make
the perpendicu-
lar lines equal
i width, and
then to draw
the oblique one
from the inner-
most angles.
The letter Y
is fashioned after a V,
but supported on a
single leg or stem, and
Z 18 formed within a
rectangle. We next
come to letters made
up of both straight and
curved lines (Fig. 31).
The B and the R are
very similar in con-
struction, the only dif-
ference Being that in
one case the lower
member curves inwards and in the other it
curves outwards. In B the lower curve
should always be slightly fuller than the
upper one ; it is thus prevented from having
a top-heavy appearance, and looks altogether
more solid. The D consists of a per-
pendicular and one full curve, the P of a
perpendicular and a half-full curve, the J a
}E}erpendicula,r with a curved base, and the

a curved base continued into two per-
pendiculars. I have purposely left the five
most difficult letters to the last, and these
consist entirely of curved lines (I'ig. 32). It
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should here be pointed out that the O is
the foundation or base upon which 1s con-
structed the C, G, and Q, and that the O
should be a perfect ellipse. The S is the
most diﬂicuit];l):tter for a novice to draw, but
if he has been assiduously practising the
freehand lessons, he should soon be able to
give 1t a graceful rendering without any
extraneous aid. Having so far eschewed
any reference to the mechanical ways of
drawing letters, it would be out of place to
give any directions here for treating the S
in this manner ; suffice it to say, therefore,
that the letter should be contained within a
parallelogram, and that it should have a
proportionate appearance throughout. Of
course, if the learner so wishes, he can at
once adopt certain guide lines for the
correct drawing of this letter, but 1t 1s not
recommended, for—to quote a well-known
authority—‘“if the eye be not trained to a
correct perception and an accurate discrimi-
nation, and if the hand has not, as the
result of experience, the power of exact
definition and precise demonstration, the
ultimate result will be indefinite and un-
satisfactory.”

>

SMITHS’ WORK.
BY J. H.

(Continued jfrom page 147.)

POSITION OF THE SMITH IN ANCIENT NATIONS
—ForGING OF ARMOUR— ARTISTIC METAL
Work oF MEeEDLEVAL TIMES—CASTINGS IN
METAL AND BRONZE—HAMMERED METAL WORK
—CANDELABRUM IN MILAN CATHEDRAL—FIT-
TINGS OF DooORS AND GATES—CAUSES OF
MANY-SIDEDNESS OF OLD ARTISTS—INFLU-
ENCE OF RELIGION.

THE smith was far and away the most im-
portant craftsman of ancient and medizval
times. It is only since the modern perfect-
ing of the processes of casting, and because
of the introduction of machines for the
simplification of many of the operations of
smiths’ work, and also because of the very
small demand for high artistic work in
malleable iron, that the smith has fallen
into a position among craftsmen inferior to
that which he formerly occupied. From
‘the periods of sacred and ancient history,
down through the medizval ages, in the
wildest and most turbulent times of crusade
and chivalry, and in the ages of faith, the
smith was the artificer whose services were
in constant request by king and court,
knight and pope, bishop and priest.

_ In ancient times one of the greatest evils

by which a conquered people could be af-

flicted was the deprivation of their smiths.

When the Philistines conquered Judea
they captured the smiths, “lest the Hebrews
make them swords and spears.” And the
Israelites then “went down to the Philis-
tines to sharpen every man his share, and
his coulter, and his axe, and his mattock.”—
1 Sam. xiii. 19, 20.

When Jerusalem was taken by the Baby-
lonians, they adopted the policy of carrying
away the smiths captive to Babylon (2
Kings xxiv. 16). :

Cyrus, after the conquest of the Lydians,
ordered that no weapons of war should be
kept in their possession.

n the peace which Porsena granted to
the Romans he stipulated that no iron was
to be forged, save for purposes of agriculture.

In the old chronicles and romances the
smith figures as a conspicuous and import-
ant individual. As a maker of swords and
armour, or forger of chain and plate mail,
%iin was of the highest value .in turbulent

es.

The Romans worked and smelted the
iron ores of this country extensively. Their
cinder heaps have been found in North
Derbyshire, North Yorkshire, Northampton-
shire, in the Forest of Dean, in South
Wales, Sussex, and other districts, and the
smith was a mighty man both in the armies
and in private dwellings.

In Anglo-Saxon times the smith was
treated as an officer of the highest rank
and took precedence of the maker of mea
and of the physician. In the ancient Welsh
Court he sat near the king and queen, next
the domestic chaplain.

Weland the Saxon Vulcan was a smith
who 1s reputed to have forged the sword
“Galatin” of Sir Gawain, and “Joyeuse”
of Charlemagne. Among the Northern
nations traditions of magic swords, the
work of the smiths, long lingered.

William of Normandy brought over
smiths and farriers wath him to DBritain,
and the coat of arms of the earldom of
Ferrers long consisted of horseshoes. It
may be noted that William I. introduced
the practice of shoeing into this country.
The ancients did not shoe their horses. The
horseshoe came to be regarded with a cer-
tain kind of reverence, and horseshoes were
hung on church doors to propitiate iSt.
Martin, the patron saint of those who travel
on horseback.

Edward IIL., it is said, sent to the Forest
of Dean for smiths to act as engineers for
the royal army at the siege of Berwick.

In Edward IIL’s reign the pots, spits,
and frying pans of the royal kitchen were
classed among his majesty’s jewels.

Readers of *“ Waverley ” will call to mind
Andrea de Ferrara, a great smith in High-
land story. He is said to have worked in a
dark cellar, the better to observe the colour
necessary for the tempering of his blades.
He could temper a sword so that by bend-
ing, the point might touch the hilt and
EEring back uninjured. Patten describes
these swords as “all notably broad and thin,
universally made to slice, and of such exceed-
ing good temper that, as I never saw any so
good, I think it hard to devise better.”

The forging of armour was a most im-
portant section of the smith’s work, and in
course of time became a separate craft. So
late as the year 1690 the workmen armourers
of London presented a petition to Parlia-
ment, complaining that their trade was
well-nigh ruined. As a matter of fact, the
use of armour nearly died out with the
Commonwealth.

Armour was used by the Anglo-Saxons,
but the Normans employed it more exten-
sively than did the conquered people,
elaborating it until they became clothed
cap-a-pre, and their steeds were largely
encased also in armour.

Some of the ancient armour in the Tower
is well worthy of close study. Helmets and
visors, breastplates, gauntlets, greaves, and
so forth, are marvellous specimens of hand-
work—everything so thin and light, yet so
strong withal. lgha chain mail is the older,
having been superseded by the plate ar-
mour in the fourteenth century. The art
aﬁupea.ra to have reached its height about
the time of Henry VIIIL.; witness that
monarch’s suit in the Tower which was
presented him by the Emperor Maxi-
milian. The armour of this period
was sometimes fluted, ribbed, engraved,
damascened, russeted, and otherwise orna-
mented. As indicative of the importance
of the art of the smith in the mediweval
period, during which its ascendancy was
supreme, we note that in 1282 there were
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seventy-two forges leased from the Crown
by iron smelters in the Forest of Dean
alone. No marvel that the name of Smith
or Smythe is so common. And the Scotch
have their .Gowans or Cowans, the Germans
their Schmidts, the Italians their Fabri,
the French their Le Febres or Le Fevres.
There are also the Nasmyths, the Arrow-
smiths, Goldsmiths, blacksmiths, white-

| smiths, ete.

But the demands of the men-at-arms by
no means occupied the whole time, or ex-
hausted the skill of the smiths of the Middle
Ages. There were arts of peace as well as
of war, and there were the vast demands of
the wealthy and ubiquitous Church. Crafts-
men and artists—and the terms were often
synonymous—vied with one another in ren-
dering her service. The labours of workers
not only in iron, but also in brass, copper,
and the precious metals, were pressed into
her service.

Byzantium .early became a great centre
for the production of artistic metal work.
From thence the art spread, in the ninth
and tenth centuries, to the Rhenish pro-
vinces of Germany, to Italy, and Western
Europe. Bronze doors, altars, candelabra,
and other ecclesiastical adornments com-
manded the highest skill of the Middle
Ages ; and untold wealth was expended on
these works in bronze, copper, iron, gold,
and silver. Of these, some were cast, some
were hammered.

Cast iron is not suited for fine work,
neither taking very minute impression of
lines, nor capable of being worked into such
delicate tracery as wrought iron, copper,
and brass. Cast iron also requires to be so
proportioned that the relative masses of ad-
jacent portions shall not be very dissimilar,
else shrinkage stresses will be set up that
are apt to cause fracture. Cast 1ron cannot
be made of such extreme tenuity as wrought
metal and brass. For these reasons, though
it answers many of the purposes of the
engineer most admirably, it was not used to
any extent worth naming, scarcely at all, in
fact, by the mediseval workman. The com-
mon use of cast iron as a structural material
only dates from the sixteenth century, when
the process of smelting by pit coal instead
of by charcoal was introduced. |

The greatest refinement in the art of cast-
ing in bronze appears to have been attained
by the great Italian artists. The method,
as described by the Florentine artist Cel-
lini, is as follows :—The figure was first
roughly modelled in clay to a size very
slichtly smaller than the casting. Over
this was laid a skin or thickness of wax,
representing the thickness of the intended
casting. A moulder will recognise in this
the counterpart of the “thickness” on &
loam pattern. The perfect figure of the
cast was imparted to this wax with model-
ling tools, all the fine lines, expressions, etc.,
so perfect, as to leave little for after touch-
ing-up. Then a mixture composed of clay,
pounded brick, and fine ashes, made with
water to the consistence of cream, was
applied with a brush, completely filling
every interstice, and afterwards this was
enclosed in a substantial body of clay, and
the whole banded with iron hoops. Then
the mass was baked in an oven, and the
wax melted and escaped through holes left
for the purpose. Rods of bronze passing
from the outer mass to the inner core
maintained the thickness of the interspacé
left by the melted wax constant, and 1nto,
this space the metal was poured. After
the removal of the baked clay the casting
only required touching up.
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But much of the old imetal work was
hammered as we now do repoussé work.
The sheet metal was laid upon a bed of
cement, composed of pitch and pounded
brick, and the design was beaten into relief
with hammers and punches, the pitch
yielding, and so preventing fracture of the
metal, however great its tenuity. This
method was practised by the Assyrians and
Greeks, as well as by the medieval artists.
The gates of Shalmaneser II. date from
859—324 B.c, and the Siris ‘bronzes by
Greek artists, both of which are 1n the
British Museum, and are fine examples of
repoussé work. In the latter the heads
of the figures, though standing out life-
like, and little thicker than paper, have
been nowhere broken by the punch.

The great candelabrum in Milan Cathedral
is a wonderful work of art, and dates from
the twelfth century. It is fourteen feet
high, has seven branches, and is supported
on four winged dragons. Even the minutest
details of this work are finished with all the
care that can be bestowed on the most
delicate bit of jewellery. There 1s a plaster
cast of this at South Kensington.

In the thirteenth and fourteenth centuries
wrought iron came into general use for
screens for chapels and tombs, and grilles
for windows. 1t i1s impossible in this paper
to so much as mention the greatest works
of this character. Florence 1s rich in these
precious antiquities, true works of art in
which the skill of the smith is made to em-
body the creation of the artist, in which
the boldest design and the most delicate
1mitations of nature harmonise, works which
have been the wonder and despair of suc-
ceeding generations. The Italian smiths
were famous for their skill, so too were the
English, and specimens of their handiwork
are to be seen at South Kensington.

Even the hinges of the doors which re-
main from medieval times are true works
of art and craftsmanship. The earliest
English hinges date from about the tenth
century, soon after the Conquest. They are
stiff and cramped. Specimens occur on the
west door of Woking Church, and at Comp-
ton, Berks. But in the Early English styTe
they become very much elaborated and
ornamented. The hinges on the refectory
door of Merton College, Oxford, date from
the fourteenth century.

Other specimens of door hinges occur at

tadford Abbey, at Nottingham, Butleigh
Church, in Somerset, Rouen Ca.tinedml, St.
(reorge’s Chapel, in Windsor, the doors of the
Chapter House, York Minster, the south door
of Durbam Cathedral, and other localities.

In all the medizeval works, whether hinges,
screens, gates, or cathedrals, there is the
same grandeur of conception and beauty
and perfection of execution, which inspire us
with astonishment, reverence, and delight.

We marvel much at the many-sidedness
of the old artists and the medizval crafts-
men. We wonder that men could master
so much and so thoroughly like Leonardo
da Vinci, mechanician, engineer, sculptor,
-artist, and man of science ; Michael Angelo,
{:amter, sculptor, architect ; Quentin Matsys,
lacksmith and artist, and others whose
names will occur to the mind; and we
attribute it to the small extent of ground
which was covered by-any single art or
science in those periods as compared with
the present.  But this is not by any means
ithe whole of the truth. If we have gathered
B gieater array of facts and details, the men
of those times had grasped the broad ideal,
snderlying and encircling the practice of
stheir craft, and they were not slaves to a

little section of the same. Trades were not
divided into sections, each man making the
fractional part of a pin, of a garment, or of
a machine, as is the case with us. The
present division of labour, so profitable as a
money-making system, so ruinous and de-
pressing to the individual, did not then exist.

Those who have given attention to the
history of the craft guilds of the Middle Ages
are not at a loss to understand why the
artisans of that period reached so high a
degree of excellence in workmanship. As
vnfuntary associations of brotherhood for
mutual interest and protection, these guilds
date under various aspects from early
Anglo-Saxon times, probably even earlier,
(The Blacksmiths’ Company was incor-

orated 1n 1325.) They were strengthened

y the most powerful sanctions of morality
and religion, and solemn rite and ceremony.
In the periods of their supremacy, every
craftsman was compelled to belong to his
proper guild, which exercised the most des-
potic power, usually for good, over him. No
person was admitted a member who had
not served a regular apprenticeship, the
admission of whom was generally done in a
solemn manner either at the Town Hall or
at the guild meeting. The apprentice formed
a portion of the family of his master, who
was compelled to teach him his craft, and
was held responsible for his morals. The
regulations of the guilds were such that
neither inferior materials nor bad work was
permitted. As yet there was no division
mto capitalists and workmen, for most
craftsmen shortly became masters and took
apprentices. The guild statutes before the
fourteenth century do not even mention the
workmen, and it 1s not till about the middle
of that century that regulations concerning
them, as distinguished from their masters,
were necessary.

Nor must we forget the influence of re-
ligion on the medieval craftsmen. The
Church was the principal patron of the arts
and handicrafts. The great cathedrals and
churches, with their altars and tombs, ab-
sorbed the best work of their time. Wealth
there was in abundance to pay for the
labour of years, whether that labour was
engaged with the body of the building
itseif or on its adornments. The Church
was the supreme power in society, over-
shadowing and overawing the kings and
ministers, the warriors and the burgesses.
The guilds, too, had their patron saints:
they set up painted windows, erected altars,
distributed alms, and went in solemn pro-
cession to church. Though such relations
are ousted from nineteenth century indus-
trial life, they, nevertheless, were a most
vital factor in the mediweval period.

(Z'0 be continued.)
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PANELS FOR WOOD CARVING.
DY FRED MILLER.
(Continued from page 145.)
—
Tue Prum, THE BLACKBERRY, AND THE
WiLp Rosk.

AvL craftsmen should desire to design their
own work, for it is not only more interesting
to carry out the ideas that have emanated
from one’s own brain, but there is every
likelihood that the work itself will be more
spirited 1f the hand of the cunning worker
18 used to express his own ideas. I cannot
do better, therefore, than offer a few sugges-
tions on *designing for wood carving.” i
The three designs that accompany this
paper are based on familiar forms, the larger
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showing the plum, and the
smaller panels (I'igs. 2 and 2) the common
bramble or hluckﬁerry and the wild rose.
I have purposely chosen familiar plants,
because 1 want my readers to go to nature
for themselves, and get the 1nspiration that
i1s always to be derived from a study of
nature direct from the fountain head.
Every craftsman should make a point of
drawing plant form whenever he has an
opportunity, for all design is based on an
intelligent study of plants. Draw any
lant rather than none, but exercise ?’01!1‘
aculty of selection, and study particularly
those plants which are what designers term
“ornamentally suggestive,” for a form like
the bramble is full of suggestion, almost all
its features giving the craftsman “oppor-
tunities,” The leaf itself, made up of five
small leaves growing from a common stalk,
1s most adaptable, and can be rendered
effectively in wood. Then the way the
leaves articulate from the stem in what is
termed a “whorl,” or around the stem on
the principle of a spiral, 1s a point to be
noticed. The stem, again, with the spines
1s an ornamental feature, and one that can
be, and should be, made much of. In the
panel it will be noticed that I have intro-
duced a flower and buds as well as fruit, in
order to enforce practically the axiom that
every suggestion should be made the most
of by the craftsman, and as the flower is
seen at the same time as the fruit, such a
trait should be utilised and insisted upon.
The fruit, again, with it numerous little
beads or “drupes,” is most effective in
carving, as the surface being broken up,
catches the light, and casts numerous
shadows, which give brilliancy and relief to
work, and Frevent any tendency to tameness.

The skill in wood carving is seen in the
way the surface is broken up or “thrown
about,” as carvers say. In other words, it
depends for its effect on some forms being
I;l'?llllni.}ﬂt and receiving hight and others

eing kept back and producing shadows.
The throwing about can less easily be
studied 1n a sketch than in modelling in
clay, for one is more occupied in disposin
the various forms, filling out the space, an
arranging ‘““lines ” than in studying it as a
piece of carving. I have endeavoured to
suggest by light and shade which parts
should be Emmineut and which should be
kept back, but in actually carrying out the
design many modifications would doubtless
present themselves. Many wood carvers
model the design roughly in clay, and work
from this rather than I};'ﬂm the design on
paper, and undoubtedly a more accurate
estimate of the finished work can be thus
obtained than by the most elaborate of
pencilled drawings. But this is a branch of
the subject which must be treated on
another occasion.

To return to the designing. To make the
best use of plant form, it is necessary to
draw the plant many times, until one is
thoroughly imbued with its spirit and
knows all its salient features by heart. For
in designing you do not want to think of
any one particular specimen you have on
some occasion seen, but your object is to
put into your design the characteristics of
the plant, and not the adventitious and in-
dividual peculiarities of some one specimen.
And to get freedom as a designer one must
be able to depend largely upon recollection
(the stores of a well-stocked memory accu-
mulated by patient and thoughtful ob-
servation), rather than upon reference to
fragments. The planning and disposition
of the main lines of the design should, at

panel (Fig. 1)
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all events, be studied apart from
any individual specimens ; for if
one has reconrse to such thtl the
design is apt to be local and petty
instead of weneral and dignified.
In other words, the letter instead
of the spirit will be found i your
work when the recollection 1s not
lareely depended npon.

v desi: m: hias to first of ’\H
1]1-ium his forms so that they o
cupy the space without crowding
lf and the ske ]Ll. on of T}]l tl'ﬁ! 3

shonld have balance, prop rtion,  FPig. 4—Angularity in Leaf Form to be followed
and grace—qnalitics which larzely in Wood Carving.

, “ 1 1 | ]ﬂ .um.m F“ ::iml

re<ide in the desiener’s inner
conselousness : for you may
have made a most excellent
drawinge of a bramble, and
vet utterly fail to adapt a
}ul]tt“tl of it to oce upymg a
partienlar space agrecably,
or in such a way as <hall
l‘al,_ thl '1]1I11{|l1 the ﬂ‘!'l*
g that the bramble flling
ont the panel was designed
for that space, and that
alone, and could not have
been emploved elsewhere.
Then tlu capabilities of
your material and the possi-
bilities of vour craft have to
b considered. Remember
always that you are not, as
a wax modeller does, 1mi-
tatinge a priece of bramble in
|| i N s ¥ B WHHII. but are carving a
'I'rli‘""!l"!":'.ii"'L'_..- I Sl R ; 7] 1 ererpa b ;- .
BRBRRT 5 N5k i i design  suggested by the
NP A TR bramble. A great deal must
]l"I'fI!I"t't' hie j.:f_-m't'il.li.wl], for
if we think a moment 1t is
evident we cannot ent all
the stamens in the r:f_-ntrv
of the flowers, or make the
spines on the stem as sharp
as they are in reality, or pnt
every vein in the leaves.
but we can /Aint that the
stem 1s set with exerescences
we call thorng, and ecan sug-
cest thatthe leaves are veined
m one way and not another,
and that the stamens arve
many. We shall be troer
by our generalising than we
shonld be if we attempted
to reprodnee all we know to
be there if we look for 1t,
for then we should  fail,
owing to the nnpun:hlhtﬁ.
of carrving out such a task,
whereas we  can  entirely

succeed 1f we only attempt ‘ I | ~ | r ”L [H ‘
to suggest the marked e u [itHES nl H i i”Hill | 111 1 il

harities or individuality of Designs for Carved Panels, Fiz. 2. Leaves, Blossom.
and Fruit of the Blackberry.

i

J”*.ﬂﬁ!l
8 s

the bramble.  We mnst draw what
appeirs — what  strikes  the ove
when we look intelhoontly at an
ohjoct—and not what we know
from previons stidy to be ther

and  thi= mle apphes with ever
creater foree to the work ol t e

T ] I - T' clirsel. -
=-’ :I'-%1.HT with the mun stems, ana
;.‘::-%;:"-- |J ]] ‘_".t'T f s i-|:11‘--|] < 1 it 1|Il'_‘. form
'i”’ " | cither agrecable enrves o 7 ner-
| |r|||nUJI|[ |H ”“HH.J? Hufirl{'lujjl ]‘ er I “ﬂd"“ltlltj_!l“li \ : unl.a 8 anclo j with .-;In-h other. A

the same time pnt down yoi

- Designs for Carved Panels. Fi - : :
(Hips) of the Wgﬂiuszuuag& and Fr'.ut, Fig. 5.—Rounded Outline in Leaf Form tobe Icading features, as the plums 1

avoided in Wood Carving. centre panel, for the objects being
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prominent must be thoughtiully arran; wedd so
that they do not («) all come in one |nl:‘n ¢
and leave the rest of the space vacant, and
(#) fall one under the other m perpendicular
lines, but are spread about, so that 1t we
drew lines from one point to another we
should make a series of triangles mstead

of squares. Having
roughly tfixed upon
the position of stems
and fruit, we can
now think of the
leaves. These want
110st t'ﬂi‘t‘f'lllljf ar-
ranging, and many
considerations  step
m.  We must not
have too many leaves
— not  neavly as
many, in fact, as we
might tind on a piece
of plum, for we wanut
to keep onr design
:uim[r]n:. Then some
leaves can fall over
the fruit and stems,
for the stems should
here and there be
broken up by leaves
or fruit, to take away
the look of stall-iness,
As we proceed with
our design we shall
modify some of the
features already in-
dicated, for second
thoughts are often
the better. It stands
to reason that as all
forms have a rela-
tion to each other,
the mtroduction of
a leaf or fruit mav
cause us to slightly
modify the ill‘h]lll‘-l-
tion of some parti-
cular piece of stem,
though adhering
generally to our first
suggestion. Thusyou
see a design is gradu-
ally built up or put
to pleces like a
puzzle, and not set
down as a whole,
complete 1 all its
details from the out-
seft.

In carrying out
the three desizns,
an enlarged drawing
should be made the
size you intend to
carve  them — say
ﬂII'LL times larger
than their dimen-
stons  in Worg, or
fully the natural size.
The  enlargement
should then be trans-
ferred to the wood,
or pasted down npon
1t 1f yon do not re-
qllillu the lllhl}.ﬂl
nuain,  The lIL'Iilh of
thi "”I"l"llll“ll woont

L Hnl

miuch relief,

!llllT, frfr‘ l]l*'
the dittienlt prart o

tles TN K lii

Y

:II v t“z nr

;.:.'l-

I Iil'll” |

" (taking out the back-
gronnd) depends npon the thickness of your
but I would advise those workers |
who are still novices not to attempt too | tancht to put a
Keep tlu- desien as a low
*throwing about ”
of the work, and the
tnore rehiel you attempt <o are

depth ;
fictent.  The * grounding
more difticult the deeper
the \hunl

out” 1s much
it 1s taken mto

and at the outset the general

ditfienlties are quite enouzh to overcome,

without ce rll.rtil].g others.

Desigus for Carved Panels.

' I ]l' il

It 1s much better,

e

|'|"|'-|-.'..-_.' .. .

|'I'|[irrf“ il

il

|4 }’J

Fig. 1,—Plum,

i
1}[

to succeed In a humble way than
| egres 1”11113 fatl by over ambition :

always make a point whenever I have

very moderate programme

before my pupil, and direet my assistance

to enabling
as arise,

Magazme Reprint P'rOJect

iim to overcome such difficulties
so that succeeding with a moder- |
your difticul- | ately sunple picee of work, hie is emboldened
I should be disposed to tey | aml cucourazed to go from

1more to more,

2012 toolsforworkingwood.com

~the designs not more than half an inch in
even three-eizhths would be sut-

A |
] -.i'
f ||1|| I
_—,
- -_._.";-._- \”}| ill
_-:1 - B

’lt L [’|*'

11”1.[ .[ |

| exact enlargement.

My remarks, as well as the designs them-

selves, are intended for those who have had
some practice 1n wood ecarving: but in
another number of Work [ will take the

reader back to preliminaries, and
lf{" N,
One word more.

II'I""'

'w

the area of the original), div ulo the draw-

1 ulu e

squares

e L

I spoke just now of the

stems making  wer-
vous angles with each
other. A desion i';
said t{:uhe nervons’
when there 1s vicour,
crispness, angilarity
n 1t — qualitics, In
short, the reverse of
tameness. Now, get-
tine the work «an-
gular 1s what gives
work 1ts nervous
quality. Instead of
tl]m edees of leaves
being round or con-
tinuous, they should
be in a series of
angles (as in Iig. 4),
and not rounded (as
in Fig. 5). Examine
leaves for yourself,
and you m]l I'IHHIL
that nature 1s full of
angles. The leaves
break vigorously
from the stems, and
the stems again form
most beautifulangles
with each other.
“Round ” lines are
always a sign  of
want of skill, and
are sure to produce
a feeling of msipidity
and fecbleness. Do
net be afraid of let-
ting your chisel shovy
itself in your work.
(Good wood carving
looks as thouch the
craftsman had exe-
cuted his work by a
series of well-diree-
ted bold cuts rather
than a number of
nerveless timid ones.
I sce that 1 have
mentioned the need
of an enlarezed draw-
ing if you wish to re-
plL"lL[llLE: the {lﬂﬂl"nw
on a larcer scale
than that i which
they are given
in the engravings,
but I have said no-
thing about the
method to be fol-
lowed 1n enlarsinge,
which some readers
wossibly  may  not
me: '*wulmpmn on
wish to produce a
copy of g 3 tiwice
1ts size (th.lt 18 tosayv
in linear dimensions,
for the arca covered
will be jfowr times

inch each way by

drawing lines across it and from top to

lmttmn at inte nftlﬁ of } inch.

Then rule a

piece of paper in the same way with lines
one inch apart, and having done this copy
the outline, square for square, on the paper
thus prepared, You will thus get a true and
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ARMATURES AND ASSAYING.
BY GEORGE EDWINSON BONNEY.

e el

AqQua REGIA — ARMATURE — ARSENIO— ARSENIOUS
ACID — ASSAY: ASSAYING — ASBAYING FOR
GoLD BY THE DRY WAY.

Aqua Regia.— A mixture of nitric and
hydrochloric acid has long been known by
this name. This also is a compound of two
Latin words meaniu% “royal water.” The
name was probably derived from its well-
known property of being able to dissolve
gold, the royal metal. The usual mixture
of the two acids employed to dissolve gold
is composed of hydrochloric acid three parts
by measure, to nitric acid one part by
measure. The both acids should .be pure,
and only mixed just before they are re-
uired, as the mixture will not keep good
or any length of time. Even when en-
closed 1n a g.ﬂsa-stopi)ered bottle it is liable
to be decomposed and cause a separation of
chlorine from the other constituents. A
druggist related to me a short time ago a
little experience of his illustrative of this
property. A careless assistant mixed some
aqua regia, put it in a glass-stoppered
bottle, tied the stopper down to prevent
any escape of chlorine, and placed the bottle,
with other drugs, near the shop window.
Shortly afterwards the sun shone strongly
on that window, and then there was an ex-
plosion, which not only shattered the aqua
regia bottle, but also several other bottles
around it, and filled the ﬂlﬁfb with suffoca-
ting fumes. Aqua regia will dissolve plati-
num, but more EIDWI{; than it dissolves gold.
On some other metals it acts more strongly
than any single acid, but on silver i1t has
scarcely any action, owing to formation of
the insoluble chloride of silver which forms
a crust on the metal, and protects it from
further action.

Armature. — A name given to the iron
keeper of a permanent magnet. It is also
applied to that part of a dynamo-electric
machine which 1s rotated within the in-
fluence of the field magnets. In the greater
number of those machines, the armature is
made to revolve within the field, or mag-
netic influence of the magnets, but there
are some exceptions in which the magnets
are caused to revolve and the armature is
stationary. Revolving armatures and fixed
field magnets have the merit of adding
stability to the machine and steadiness to
1ts running and the output of the current.
Each inventor of a new dynamo-electric
machine appears to have adopted a special
form of armature, hence we have as many
forms of armature as there are inventors
of machines. The armatures of dynamo-
electric machines are generally furnished
with iron cores, around which the insulated
copper wires are wound. Machines have
been constructed without iron cores by

Messrs. Siemens, Ferranti, & Thompson.

In those machines a looped or zigzag band

of copper is attached to a brass spider, .

mounted on a spindle, and forms the arma-
ture Armatures are divided by Sir W.
Thompson into four types : —

“(1) ng armatures, in which the coils
are grouped upon a ring whose principal
axis of symmetry is its axis of rotation also.

“(2) m armatures, in which the coils

are wound lun%tudinall,y over the surface
of a drum or cylinder.

“(8) Pole armatures, having coils wound
_on separate poles projecting radially all
round the periphery of a dise or central hub.
d the periphery of a di tral hub
“(4) Disc armatures, in which the coils
are flattened against a dise.” -

Of these it is as well to say that examples
of the first type are furnished by themachines
of Gramme, Schuckert, Giilcher, and Brush.
Examples of the second tyEa are found in
the Siemens (Alteneck), Kdison, Weston,
and Elphinstone-Vincent machines. Ex-
amples of the third type may be seen In
the dynamos of Allan, Elmore, and Lontin.
There are few useful examples of the fourth
type, but several combine the first with this,
as where flat rings, or discs, are used side
by side. When solid iron is employed for
an armature core, it abstracts a portion of
the electric current from the machine, and
this is employed in heating the iron. The
current t]n)us abstracted, forms what 1is
called eddy currents in the iron, and causes
the machine to become hot. Iron arma-
tures should, therefore, be built up of thin
sheet iron discs, or plates, or hoop iron, each

iece of iron being insulated from 1ts nmgh-
Enur by varnished paper or calico. The
armature coils shﬂuﬁi be of pure copper
wire, well insulated with cotton steeped in
paraffin, and the wires should be as short
and thick as is consistent with the requisite
E.M.F. without driving the machine at an
excessive rate of speed. For further in-
formation, see notes on Dynamos, Electric
Machines, ete.

Arsenic.—Chemical Symbol, As. A crys-
talline and very brittle metal of a steel-
grey colour and high metallic lustre which
readily tarnishes in the air. It is found
combined with sulphur in the ores of several
metals, and as an arsenide with iron, nickel,
and cobalt. When these ores are roasted,
the arsenic in them combines with oxygen,
and forms crude arsenious acid. This 1s
purified by sublimation, and roasted with
charcoal in a retort where the arsenic is re-
duced to its metallic state. The combining
or atomic weight of arsenicis 75. It readily
combines with oxygen on being heated, and
13 converted into arsenious acid. Heated
in a retort, it wvolatilises without fusion.
Arsenic may be made to combine with
metals, and the alloy thus formed bears a
close resemblance to that of an alloy of the
same metal with phosphorus. The general
effect of its presence in a metal is to in-
crease its hardness and lessen its con-
ductivity. Impure copper is sometimes
contaminated with arsenic.

Arsentous acid, named also white arsenze,
and white oxide of arsenic.—Chemical sym-
bol, Ass O,. Molecular weight 197°8. This
is the only compound of arsenic used by the
electro-plater. Professor Fownes says of it :
—“It is a heavy, white, glassy-looking sub-
stance. When freshly prepared it is often
transparent, but by keeping becomes opaque,
at the same time sligqntly diminishing in
density, and acquiring a greater degree of
solubility in water.” Boiling water will
dissolve arsenious acid in the proportion of
11'56 parts acid to 100 parts of water, but
85 parts of the acid is thrown down when
the solution cools. Agitated in 'cold water,
even less acid is dissolved. These solutions
will redden litmus paper. Alkaline solu-
tions dissolve it freely, forming arsenides
with the alkali. It is easily soluble in hot
hydrochloric acid. The vapour of the acid
1s colourless and inodorous. “The acid has
a feeble, sweetish, and astringent flavour, and
18 a most fearful porson.”

A solution of arsenious acid in water
may be easily detected by the following
methods :—

1. Add a solution of silver nitrate. At
first there will be no precipitate, or merely a
slight cloudiness in the solution. On adding
a little alkaline solution or a drop of liquor
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ammonia, a yellow precipitate of arsenide of
silver will be formed. This precipitate is
soluble in an excess of ammonia, and also
in nitric acid.

9. Add a solution of sulphate of cnrl» er.,
This gives no precipitate until a little a Eali
is added, when a yellow-green precipitate
(Scheele’s green) is formed. This is also
soluble in excess of ammonia.

3. A slip of copper foil boiled in the
liquid suspected to contain arsenic, will
become whitened if the liquid has been
previously acidulated with hydrochloric acid.

There 1s no simple antidote for arsenical
poisoning, but calcined magnesia mixed
with water will give relief. Death may be
averted by the timely use of the stomach
pump, and remedial agents prescribed by a
competent medical man. See also notes on
Poisons, and Poisoning.

Assay: Assaying.—An analysis of metals,
notably those denominated precious metals,
with a view to determine their purity. The
apparatus necessary to conduct assaying
operations is too costly to be within the
reach of electro-platers working in a small
way of business. But all large firms en-
gaged in the manufacture of goods in which
large quantities of gold and silver are used,
sh{}ulctll have means at hand for assaying the
goods. Only a mere outline of the process
can be given here. Full information can be
obtained in Mitchell’s “ Manual of Assay-
ing.” Assaying for gold and silver is per-
formed in the dry way by the use of suit-
able furnaces and crucibles, or in the wet
way by the use of acids and certain chemical
re-agents. _

Assaying for Gold by the dry way.—Yirst
of all weigh out a sample of the metal to
be assayed in a delicate balance capable of
indicating to 100th of a grain. The sample
should be some easily divisible part of the
pound troy or the pound avoirdupois, just
as the answer may be required, or it may be
some aliquot part of 100 grains. If 1t is
suspected to contain more than one-fourth
of its weight of gold, it must be fused with
enough silver or copper to bring the pro-
portions to exactly 1 part gold to 3 parts
alloy. The bead of metal thus obtained
must now be flattened out to a thin dise, or
rolled to a thin riband and annealed. It is
then placed in a thin glass flask, or beaker,
or in a porcelain capsule, together with
9 parts pure nitric acid to 1 part of distilled
water, and heated over a sand bath until all
ebullition has ceased and the hot liquid
ceases to give off bubbles of orange-coloured
nitrous oxide. The acid solution of copper
and silver must then be poured off into
another beaker, and the finely divided gold
dust or sponge of gold well washed with
distilled water ejected from a wash bottle.
Finally, the gold must be washed into a
small porcelain crucible or into a_ cornet
pot, dried, and fused to cause coherence
of its particles. It may then be accurately
*lwei hed, and the proportion of gold calcu-
ated.

It is not possible for me to complete m¥
Notes on Assaying in this number, and
must therefore postpone to the next paper
the further consideration of gold and silver
assays in the dry way, as well as the assays
or analysis of metals that are known to con-
tain silver. The subject is one of consider-
able importance as well as interest, and
therefore deserves and demands attention. 1
shall not detain the reader long with this
subject, and I shall then pass on rapidly to
other topics which have been kept waiting
through sheer inability to give greater 1n-
stalments at a time.

#_l
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OCR GUIDE TO GOOD THINGS.

o
47.—STtEEL Carrirer (xAUGE.

Ix Fig. 1 in this page is shown, full size, a very
handy little instrament for machinists and tool
makers, manufactured by Mr. Chesterman, of
Shefticld, and sold by all dealers in tools and
hardwarc merchants throughout the United
Kinzdom. Beautifully made, accurately divided,
and exquisitely finished, it demands thé atten-
tion, and should be in the possession, of every

It consists of three parts, and is composed en-
tircly of metal, the head being of superior grey
iron, and the beams of Bessemer steel finely
polished and nickel-plated throughout, The head
is octagonal at top, as shown in Fig. 3, and cir-
cular below. It is pierced with two holes in
which the beams work, the latter being secured,
when adjusted, by binding screws, which appear
clearly enough in Iig. 2. The larger beam is
§in. long, and is graduated throughout its length
in inches and 32nds of an inch. The smaller
beam is 4 in, long. In place of a spur or point,
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workman of the trades for which
it is chiefly intended. The Steel
Calliper Gauge 13 made in four
varietics, distinguished by the
divisions marked on them, each
variety being made 3in., 4 in.,
and 6 in. in length. The four
sorts are known by mnumbers
stamped on the instruments to
fucilitate distinction, the num-
hers being 1400, 1401, 1402, and
1403, They are sold, the 3 in.
at ds., the 4 in, at 5s. 6d., and
the G in. at 6s., in all varieties
except No. 1401, the prices of
whose three sizes are Gs., 6s. 6d.,
and 7s, respectively, It will be
nseful to say that No, 1400, as
shown in the illustration, 1s
Jdivided, the inches into 32nds,
and centimetres into millimetres
and halves. In 1401 the metric
divisions are the same,but inches
are subdivided into 32nds, 48ths,
and 50ths.  In 1403, divided for
inches only, the subdivisions
e into 32nds and 50ths. No.
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1402 differs from the rest, in E&———=—=—

having inches and circumference

Fig. 1.—Steel Calliper Gauge (full size).
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measure shown upon it, of which
the former is divided into 32nds
and the latter into 16ths, The
particular use of this gauge is that if the dia-
mueter be known and the movable arm adjusted
thereto, the upper end of the arm will also indi-
cate the cirenmference in inches, and vice versd ;
of the circumference be known the diameter may
be read off the scale by adjustment of the mov-
able arm,  The construction of the 1nstruments
may be seen from the illustration., A flat stecl
bar, which is carcfully graduated, is set on the
fixed arm of the Calliper Gauge at right angles
to it. On the bar shides the movable leg, kept
in position by a projecting arm at the bottom
and a spring at the top. At the top there is
always a binding screw by which the movable
- miay be held in place and rendered as rigid
15 the other.

18, —Danunerr’s Ismrnoven CoMBINATION
HoLLer (GAUGE,

This capital tool 15 an importation from the
[ nited States, in which 1t was patented barely a
Vear It 18 manufactured by Mr., C. L.
Jennings, 79 and 81, Reade Street, New York,
the maker of the wel-known Jennings' T'wist
I3its s nature miy b seen from the illnstra-
tion of at given an Fig. 2, which is just half size.

L),

Fig. i—ﬂelhuiﬂh*s Tool Gahiﬁat and Wood Carver's Bench Combined.

49, —<Patext CompivatioN Toorn: JoiNery AxD
Canvineg Work-Bexcu Capiser,
In No. 6 T drew attention to this Cabinet in

'~ its primary form, and alluded to certain modifica-

tions which were about to be made in it by the
inventors and patentees, Messrs. R, Melhuish and
Sons, 85 and 87, Fetter Lane, E.C. The Cabinet

' may now be had in its alternative form, as 1c-

presented in the illustration given in Fig. 4,
fitted with tools complete, for £25 8s. The altera-
tions and improvements effected are these. The
lower drawers, which came to the front in the
first form, have been reduced in width and re-
cessed, giving more space for the workman when
standing in front of the bench at work, TLe front
of cach side of the Cabinet opens outwards on
hinges as shown, travelling on surface rollers
under bearers, thus by direct bearing forming a
solid and perfectly rigid support for an addition
to the work bench in the form of a stout, well-
made board, which is attached to the longer part
of the bench by dowels, To this the supports
are bolted by flush bolts of peculiararrangement,
which, being fixed by springs, remain unmovable,
and arefreeentirely from the vibration which would
be caused in ordinary bolts by
percussion occasioned by the use
of hammerormallet on the bench
above. This carving board, as
it 18 called, when not in use, is
stored away in a rccess shown
in the engraving, just under the
joiner’s vice, which it fills toa
mcety, its width and length
corresponding to the depth and
height of the Cabinet. It can
be utilised for carving, as shown
by the operator at work, who
is represcnted secated on a con-
venient revolving stool re-
sembling a music stool, but of
stronger make, whose height
may be regulated at pleasure,
In the carving board are two
holes, bushed and surrounded
with plates flush with the bench.
In these, nicely made holdfusts
may be inserted to hold work
in process of carving. These

holes are further utilised for the
reception of a brass stand fora
drawing board, which may be
inserted in either hole and
moved in any direction, thus
eiving facilities for drawing,
reading,

and by

painting,
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Fig. 2. —Barrett’s Improved Combination Roller Gauge (half size).

rolls of the finest steel are used, bevelled to a fine
edge, hardened and revolving on the shank of
hardened steel serews, enabling them to run over
cross-grain, konots, and rough surfaces with per-
feet ease and aceuracy, making a nicely-finished,
casy, and perfeet working tool. It may be used
both as a mortise ganuge and as a marking gauge,
but when it is used in the latter capacity the head
or roller of the shorter beam must be dropped

into the recess made for its reception in the plate,

and shown to the right in Fig, 4,

It is a nice
tool to handle, and much superior to the ordinary
wood gauges, 1t is only recently on the market in
this country yet, and its price is 9s, 6d. post free.
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using the board as a reading stand. The transi-
tion of the drawing board from a horizontal
to a vertical position, or any angle between, is
effected by a rack and pimon attached to the
T plate screwed to the under surface of the draw-
ing board, and actuated by a large milled head
attached to the rack. It is diflicult to imagine a
more convenient piece of furniture for an all-
round man who likes to use tools of all kinds, pen
and brush alike, but is somewhat limited for
space for the using. The drawing board is stored
when not in use in a recess contrived for its re-
coption at the back of the Cabinet, entered from
the right-hand side. Tue Ebitor.
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SHOP:

A CORNER FOR THOSE WHO WANT TO TALK IT.

*.* Al 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.

I.—LETTERS FROM CORRESPONDENTS.

Circular Saws R out of Truth.—
A. R. (Scorrier) writes :—(I) * In perusing the pages
of WoRK from time to time, I hope to derive some
benefit from queries answered and letters written
by practical workmen, who are kindly invited by
the Editor to give such information relating to
their trade as may be in their power to give. And
as we live by each other, I think it is the duty of
all readers of WORK to do what they can to 1n-
struct their fellow readers, and at the same time
be the means of helping to make WoORK a most
interesting and valuable paper. Therefore, the
few remarks I may make on circular saws I hope
will be of benefit to those interested in the same,

and any question asked through ‘Shop’ on saws
for general work I shall be pleased to answer to
the best of my ability. There are many reasons

why circular saws deviate from a true path ;I will
endeavour to give some of the principal reasons.
First there should be plenty of power to drive the
saw or saws a regular Blpeed: il power is limited,
the saw will be merely dragged through the
timber, and not driven through as it should be,
consequently the saw soon Eets dull and requires
sharpening often; if worked dull saw plate will
be strained or buckled, and it will commence to
run out of truth. (2) In driving saws from 24 in,
diameter and upward, the distance between centres
should not be less than 16 ft., nor more than 24 ft. or
25 ft.: if the belt is short the tension has to be great,
consequently the bearings become hot, the heat is
conveyed to the centre of the saw, and it will
bulge and run out of truth; if the belt is too long it
will sag, and the bearings soon begin to cut, and
the same results follow. (3) Belts should not be
less in width than one-seventh the diameter of saw,
and pulleys on saw spindle not less in diameter than
one-third the diameter of saw. (4) A bearing should
be near the pulleys on spindle to take the pulley
belt, 80 as to prevent vibration of saw spindle;
shonld it vibrate it will be conveyed to the saw, and
undue friction will be set up ; after a short time the
saw gets buckled, and runs out of truth., (5) Bear-
ings of saw spin&lelshnu.ld fit very mnice, and end
play should be avoided. (6) The collar washers
should be slightly concaved, or the saw will bulge
or dish, and run out of truth. (7) The saw should
be properly packed ; the proper packing of a circu-
lar saw is of great importance, and various are the
opinions of men on this point; but my experience
1s that if a saw is evenly hammered it should be
gncked a little warm at the centre, and the warmth
decreased toward the rim, where, when running,
it should be quite cool; this will allow for the extra
friction which will be going on at and near the rim
of saw, the speed being much greater than at the
centre. (8) All timber, before presented to the saw,
should be properly bedded, or made perfectly stead
by some means. How often do we see a man wit
a piece of round, rough timber, as much as he can
lift, trying to push it against a circular saw, and
quite unable to keep it steady : the man with fear,
as he knows there is danger attached to it. He
pushes the piece a few inches, and the saw brings
up the beltandslips over the pulley. The saw being
freed the work is commenced, and after a
while the cut is got ugh, and the saw will tell
it has not been rightly treated, as it knocks about
in a fearful manner, and if you should put the back
of your fingers against the saw plate you will find
it scalding hot ; this heat is caused by undue friction
set up by the timber not being steady, and as the
friction increases the saw runs out of truth, and at
last becomes crippled. The rack bench as well is
often used for cuttmf round timber, with nothing
to keep it steady but its own weight, and sometimes
a little of the ends sawn off, which, in many cases,
spoils the timber of certain work; all such timber
should be so clamped as to keep it perfectly steady,
and it would, to a great extent, prevent saws from
getﬂ,%ﬁ crippled, and from running out of truth,
(9) e speed of the saw is an important point;
should the tool be driven too fast it becomes
};Imnt and runs untrue. The following will be
ound to be a good speed, if saws are of proper
gauge, from 8, to 9,000 ft. per minute, at the
point of saw teeth; and for hard wood generall
such as elm, ash, ete., a speed of about 6,000 fY 2
at point of saw teeth. Circular saws kept in
order and properly worked will do work at
the above speeds. (10) The saw should not fit light
on spindle nor on steady pin’; should heat be ‘con-
veyed to the centre of saw, it will bind on saw
fﬂpmﬂ]e' and the saw will run out of truth. (11)
10w often do we see a circular saw enter a log of
timber, and the suﬁier g0 to the other end of the
log, and with pinching bar move the log trans-
versely, the other end of the log ac as a lever
on the front of the saw; consequen
draws thick or thin, as the term is. The cause of the
saw drawing is often put to the bad sharpenin
and setting of the saw. This mo tﬂ
the timber, after the saw has entered it, should, b
all means, be avoided. If the timber is not in poui
tion, itshould be brought back and freed from the saw
before being moved in any direction. ( i
deeper than the saw will reach should not be sawn
when the saw is buried. It is impossible to see
Wwhether the saw is running true or not, and the plank

being sawn off cannot be spread as it should be, so
as to prevent friction on the saw plate, which is
sure to be great near the rim of saw ; consequently
the saw gets windjng, and gives an amount of
trouble to the sawyer by running out of truth, also
to the man that has to sharpen the saws. (13) The
most essential point is the sharpening of the saws,
Unless a circular saw is properly sharpened it will
soon become crippled and run out of truth; men
vary greatly in opinion on the sharpening of saws.
I am of opinion that no man is Perfecl; in the work
of saw sharpening, especially of circular saws, and
I calculate within the past eighteen years I have
sharpened more circular saws than any two men
in the county in which I live, and feel I am far
from perfect, and that a deal of practice is re-
quired. There should be a certain angle for each
class of work, and only by practice can we Know
the best angle to give saw teeth to suit the work it
has to do. A frame saw may be put into the
sharpening machine, and the emery wheel set to
a certain angle, so as to give the teeth their proper
rake, and if the saw is used only in one class of
wood, we will say soft wood generally. The wheel,
when once set, will do at the same angle as long
as the saw is being worked ; but this is not the
case with the circular saw, thnug('h m;mf' so-called
saw sharpeners think it will do. When 1 go into a
works, and see a man put, we will say, a saw 50 in.
in diameter in the sharpening machine, and set the
wheel to a certain angle, afterwards take another
s1w much less in diameter, and commence with
wheel at the same angle, I am at once convinced
he is not the right man for the place—that he does
not know his work. If the saw teeth are to be
sharpened to an angle of 65° to 70° it is impossible
to give the same angle to a saw of 30 in. diameter
as one of 50 in. diameter. Keeping the wheel at the
same angle in the smaller saw, the teeth would be
much more acute, and not at all adapted for the
work. The best rake, as far as.my experience
teaches me, for teeth of circular saws for soft wood
generally, is to an angle of from 70° to 75°, and bevel
of front and top of teeth about 65°; and for hard
wood, generally, rake 80° to 85° bevel of front, and
top of teeth 757 to 80° in cutting very soft wood. The
angles may be more acute than the above, but for
general work good work can be done at the above
angles. Again, thesetting of circularsaws is of great
importance. If the set is too much more power is
rechuirr:d » if not enough the saw will not free itself,
and will get overheated. A saw 24 in. in diameter
for general work, from two to three gauges set, or
about the 36th part of an inch, the set to be in-
creased as the diameter of saw is greater; practice
alone will teach the amount required. Again, some
are in favour of setting circular saws with hammer,
and to a sharp angle, such setting gives a rough
surface to the work, and more power will be re-
quired to drive the saw. For fine surface work I
prefer a hand set, and for thick saws one with
two handles, setting the teeth a little curved, and
ggmgm? every tooth with a gauge made of a thin
piece of steel, saws set as above. If saw plateis true,
the saw will cut very clean, providing it is perfectl

round. Much more might be said on sharpening an

working of circular saws, but some of your readers
who are not interested in the above may think I
am intruding on valuable sﬂgm. However, I hope
many of your readers may be benefited by I"EIIIEI'EE
I have made, and, if adhered to, saws will not re-
quire hammering until so reduced in diameter as
to require rinding, after which they will be as
good as new if done by a good maker.”

Die Chuck.—H. J. N. (Malvern Wells) writes :—
“I have had your first issue of WoRK, and I think
it a very useful book for amateurs, etc. ; they can
see the issue of tools, machines, etc., and it also gives

ood instruction. Your dog chuck which you have
1llustrated is very useful and simple. I have much
pleasure in submitting a mathmr of making a die
chuck, and I should be pleased for you to put it
into WoRE, if you think it worth doing so. The
method I propose is to get a disc of bard wood, oak,
elm, mahogany, or beech, and turn it down in the
lathe to about 8 in. diameter. To make it screw
firm on the nose of mandrel, it is best to get a piece
of iron of suitable size square in shape, and drill it
in each corner, and countersink for screws, then
let the plate in flush at the back of wood dise, and
screw it tight home with four short wood screws,
having firs¥ tapped it to size of nose; this ought to
hold it firmly, if the plate let in be of suflicient
thickness to allow three or four good threads being
cut. Now, to proceed with the chuck, go to a black-
smith's and get a disc of iron % in. thick and just
over 8 in. in diameter cut ; the reason for having it
a little over the size of wood disc is to allow for it
hemE turned down to same size. Get it drilled, as
marked in Fig 1, and countersunk for head of wood,
screws to lie ﬂush_ with surface. Now get two
pieces of V-shaped iron about 6 in. long, or if not
obtainable get flat, and file carefully up to sha
shown in Fig. 2, which is an end view of chucﬁ
showing V irons fastened on. If you have a large-
size old square file, put it in the ﬂyrgnnd tittoa
full red, and put it on the ground to cool. When
cool, cut off two pieces the same length and size,
and file up clean and smooth ; these are to be the
dies. If you have fastened V irons on the face plate
as they should be, that is, an equal distance apart
from the centre of face plate, and parallel to each

. other, you can file your pieces of old square file to
fit. They should gt ti E i
- o At R g but also slide between

e shape they should
filed to I have shown at A, Fig. g.e Tl:u?ejrr F—:hnpgg

irons should be drilled for screws to fasten them
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down by ; about four screw holes each for wood
screws is sufficient, Thef should be countersunk.
You will also have to drill holes in the iron dise for
the screws to pass through into the wood. This
you can easily do, first getting the irons true on
disc as mentioned before, and then mark for drill-
ing. The next t,hmé,r to do is to get two pieces of
iron about 1 in. wide by % in. thick, and file them
up to shape shownin Fig. 3. The hole in the centre
having been tapped for pins, the two screws in the
feet must have correspunding holes in the iron
disc, so as to bring the hole with thread exactly
in the centre between V irons at each end. These
plates, fastened down with screws through feet and
through hole in metal disc into the wood, ought to
stand a &nnd deal of strain ; they should be opposite
one another at each end of bars. Now to make the
pins to screw through hole in each plate to slide the
steel dies, you will want two pieces of iron of suit-
able length and size the same size ; then cut thread
on them same size as the thread in plates, and drill

Fig. 1.—Die Chuck, One-fourth Size, Complete.

A, A, Dice in position. B, B, Capstan Berews, Male Threads.
c.C, Platee with Female Threads. p,p, V-shaped Bars.
E, E, Wood Serews through Iron Dise into Wood : Head
countersunk. F,P, Wood Screws throuch V-shaped Bars
and Disc into Wood. &,6, Wood Screws through Screw
Plates and Disc into Wood.

Fig. 2.—View of Chuck Edgeways.

Thie diagram ehows shape of Parallel V Bars (D, D,) for Dies (4)
to slide i ; aleo ehowing Iron (1) and Wood (H) Discs in

Bection. Mot to Scale,

L - wo— RE=
2 E

Fig. 3.—Shape of Iron Plates (C,C, in Fig. 1) for
Capstan Screws to work through

E, Threaded Hole for Male Screw. L,L, Wood Screws through
ends of Plate and Iron Disc into Wood : Head countersunk.

| e e

hole through the end to insert rod, to screw them
in and out. Before putting dies in you will want to
harden them. TLke way todo so is to heat them to
a full red, and drop them in cold water. If you
find them too brittle you can easily let them down
hT heating a bar of iron red, and placing them on
till they take a straw or violet colour, and then dro
them intoa tin of linseed oil, and let them cool ou
The dies should be cut with a three square file
along the faces that come next to the work before
hardening, or those faces may be left rough when
filing up and fitting. .As this is optional the maker
may please himself, Now pu! the dies in and
screw the plates on at each end, and put a bar
between dies and screw up with pins, and you will
find that you have a chuck that will hold if f)mper
care and time have been executed, and 1 hope
those who make it will take that trouble, as i
will repay them. I have made a few rough draw-
ings of the parts, and, as I have said, if you think
it worth putting in WoRK I shall be pleased for
you to do so.”

Building Construction. — W. P. (S{. John's
Wood) writes:—* In reply to your request regard-
ing g]ana and specification, as a consistent reader
of WORE, if you can see your way clear to assist
your readers in this too much neglected study,
you will confer a lasting blessing upon a_ large
number, and greatly help others to understand what
they need when building.”

Rl g™ "
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f. Building Construction.—A. E. D. (Wesicombe

u_'.
-
iz appeared in WORK since its commencement,
1 SHDe
;¢ imstruction in

Park) writes -—* Being a subscriber, and feeling
grr.nl)r interested in tlfe several articies that %mre
Am

the proposition of opening out a course of
building construction, as ds

regarc
: modern dwelling houses, would be highly satis-

Jull

e

-~ treatment of drawi

i

Sl B R

ﬁcttgrr for the meritts of W{;lnﬂ:l; ﬂlild also meet
with a great deal of approv y iis numerons
readers. The foundation you set forth for the
etc., as a course of assist-
ance to all interested is a remarkably good one—
as you say, beginning with the cottager’s dwelling,
town country, and so gradually advancing till
you get to the more superior villa residences or
mansions, which would be valuable information
for the educated as well as the uneducated in such
matters. I think, as an inducement to _secure the
co-operation of the readers generally, and so receive
a fualler ontcome of what we want, it wounld be
well to introduoce prize competitions, say, once a

~ month; it would, I am sure, create a closer tie

- and
a use

between the practical as well as the theoretical,
be an inducement to maintain WORK as
ful paper in the building trade, where it is,
no doubt, having an increased circulation. I con-
clode with best wishes for your highly valuable

paper.”
Portfolio for W Numbers of WORE.

- —~SCoTo-IRISH writes :—* Will you allow me to give

a suggestion for the preservation of the weekly
numbers of WoRE, or any other weekly publication ?
I do not like to see my literature anileni

if I wish to bind it in volumes. So I got a straw
board —strong paste or millboard will do better—
I cut board in two, slightly larger than a page of
WOREK, then glued a strip of cloth on boards, forming
& back about 2 in. wide, as per annexed diagram,

e
|

FPortfolio for Weekly Numbers of Worx.
A, A, Sides of Millboard, B, Back of Cloth. c, ¢, Ribbon.

and fastened a bit of ribbon to the outside of each
board, with which you can tie boards together after
Enl:cmg weekly part within. If desired, 1 will send

tructions how to make a blotting folio or pad.”—
(You can send these if you like.—ED.]

Utility of WORK.—JOINER writes:—“I beg to
add my testimony to the immense value of your
paper. I have showed it to many of my fellow
workmen—some of whom are subscribers —and
they all agree with me that WoRK is the best and
most useful anperuf ita kind that has as yet been
published. It is a paper which claims the attention
of every nﬂt‘thmkmg _and right-acting man,
whether he a professional mechanic of what-
ever trade, or a man of independent means, who
takes up any craft merely as a hobby.”

Patents for Inventions. — P. J. (Royston)
writes :(—"1 think working men will appreciate
our kindly offer which you made to W. J. P. in
0. 8 There is a ‘number of working men
who have inventive genius, which is lost through
mot ha the wherewith to patent their 1in-
ventions. I would s t that a subscription be
got up in WoRK for urpose of helping those
who cannot help the ves. I am sure, sir, if

e

any working man got help t that means and
lpedmd tj_erehr. he would not forget those who

,Gold Leaf — PAINTER writes:—“I notice in
Tips for Tyros,” by OPIFEX, in No. 8 of WORK. that
a book of gold 1 which is quite ﬁﬂd enough for
such can be bought for Having had
some little experience as a painter and decorator, I
feel boand to say that if you want work to stand,
it must have something better than so-called gold,
at 6d. per book. The best material is much the
cheapest. For this work buy a book of ‘transfer
gold " at any good oil and colour shop. It will cost
about 1s, The gold is already transferred on
loose leaves which interleave the book, and only
needs to be lifted or drawn out, and then cut up as
needed. lnw:lnﬂter,nseqnic}d : ld size; in
summer, nse w-drying gsize, e gloss i
almost sufficient to hold 1:.50 &l =
Utility of Womx.—AJax writes :—* Being a
eonstant reader of the SATURDAY JOURN i
wuﬁthplegﬁmlhat‘%_uwth g A
new publication, Work —not so much for the
mﬂ: is Bkal: to give me regarding my own trade
cabinet making), as the information I may get
it respecting other I shall put each
number carefully away, 8o that my son, who is now
Ehrmm old, may have the benefit of them when

Elizabethan Twist in Lathe.—C. C. E. writes -

~“Permit me to make a slight correction. i
Bot say that an Elizabethan twist ﬂnnnt?:: mlll:dltg

a lathe (1 a lathe might readily be con-
ﬁnﬂndhmtm. at any rate, in hlrd;und:nnnd
ory). bat that I do not hal.'le'rahthm is any lathe in

. would be more cheapﬂ*_ h-m_lghlll: than mﬁdf- l
icularly | Rubery & Evans, of Birmingham, used formerly to

€ announcement of |

v fairly be done ; but if you will go to your lathe

and try to make a convex curve die into a concave
without a break, you will soon realise the difficulty,
and. justly proud if you succeed, will yet have to
confess t it i3 not in the range of practical
mechanics. Durinz a hunt of some thirty years
1 have met many such men as you describe, and

with precisely the same result. The lathe which
produced the twist 'is always somewhere else, and

you can never ‘run it to ground." Lathe-users, not
enerally lathe-makers, are the men to assist us in
ifficulties. It is one thing to make a piano, but
uite another t¢ play tipon it. And pig-headed
ough I may appear, I am of the same opinion
still, ‘that there i3 not any lathe in existence by
which a true Elizabethan twist can be produced,’
and I shall be very glad indeed to be proved
wrong.”

[I.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

Papier-Mache for Outdoor Work.—* PAPIER-
Micue” (Burnley).—Outdoor ornamental work,
such as for isades, can be made from paper

ulp, and the moulds used would be of cast iron.

orough!y japanned. su :
weatler alone for a considerabie length of tine.
But exposed as it mast be, it could scarcely escape
accidental injuries, which, letting in the damp,
would ruin it. On the whole, cast iron would be
both cheaper and better. Pulp oa a I£|.:';g,.r:;.;I scale
Mes=zrs.

supply it, and probably do sull.—3. W,

each, aceordinz to width of jaw, ranging from
1}in. to 1y in. If you cannot get them at Inverness
or Perth, youn may have them sent by post from
Messrs. H. Dale & Co., 26, Ludgate London,
E.C.—G. E. B.

Carbons for Bunsen Battery.—M. L (Hor-
sham).—Your perseverance in trying to make car-
bons for the Bunzen battery is very creditable, and
if this alone could command succesa it would cer-
tainly be assured. Every man to his trade, and
this must be gained by experience, Carbon mould-
ing and baking is a trade by itself, and there are
several little wrinkles in this, as in all other trades,
not revealed to outsiders such as myself. I believe,
however, that the coke must be ground to fine dust,
and this mixed with fine dust of caking coal. The
mixtare is then pressed into a strong iron mould of
the shape required for the carbon, and heated
strongly in a furnace. The baked mass is found to
be porous (a8 your carbons were) when the mould
is opened. The porous mass is soaked in gas-tar or
in suzar syrup, and uﬁam heated in the mould.
This process is repeated until the carbon block haa

- acquired the necessary solidity. If you still intend

such work would resist

to persevere in trying to make the carbon blocks, I
hope this will help you. Buat why try to make car-
hons for this, or for the single-fluid bichromate
battery, when you can get carbon [P]ﬂt% { in. thick

. for abont 1d. per square inch +—G.

Tools for Repousse Work.—\W. E. 8. (0Old-

ham).—These may be obtained of Gawthorp, 16,
Long Acre, London, who also supplies all materials
necessary, and makes the special cement referred
to in the article. The simplest method of trans-
ferring design to metal is to place a sheet of
carbon paper between the design and the metal
(the black side being in touch with the metal), then
trace over the whole of the design with a blunt steel
point, and the design will be found in black upon
the metal. Seratch this in with a sharp steel point
to avoid rubbing out.

ntine, and allow it to dry before tracing with
carbon paper, ordrawing with lead pencil, is a good

tip.
Electrotyping with Bunsen Battery.—ELEC-
TRIC.—The Bunsen battery i3 not suited to this

work, because its E.M.F.—that is, the intensity or
pressure of the current—is too high to produce
tough copper. Ishould say Lhat you get a good tough
deposit m your JFgallon Smee. If you wish to
increase the rate of the deposit, add more cells as
the deposit spreads, and connect each cell to the
work by a separate wire ; 60 sguare inches of copper
gla.te { in. in thickness will weigh about 29 |bs.

opper is deposited at the rate of 17 grs. per honur
for each ampére of current passed through the
solation. It will take 30 amp+res of current per
hour to deposit 60 square inches of copper % in.
thick in 10 days, and this cannot be obtained from
a single-cell 3-gallon Smee. Are you sure as to the
dimensions of your electrotype? An eighth of an
inch is thick for an electro.—G. E. B.

Tea-Chest Wood. — BARRINGTON. — Thank you
for the specimen of tea-chest wood sent to me. It
is a very decent kind of wood for working up into
articles for home use, as you said, and I am glad
to have had it brooght under my notice. It is

To smear the metal with |

possible the chests came from India, for all tea-

chests I have seen from China are made of thin
hard wood that will split at the slightest provoca-
tion. There will be no chance of discussing the
subjects to which you allude in the pazes of WoRrxk.
They are strictly tabooed ; so your mind may rest
relieved of any apprehension of squabbles over well-
gnawed bones of contention, that no really reason-
able man would care to discuss,

Tea-Chest Wood.—J. S. W. (Norwood).—I am
obliged to you for the sample of Indian tea-chest
wood sent, which, as you say, *is not at all a bad-
looking wood—in fact, very much like black
walnuat.”
conveys much useful information, and

' a subject for winter work.

I append the rest of your letter, which |
runs as

follows:—* I have seen numbers of chests of the

same Kind at Cooper Cooper’s, King William Street
(London Bridge), and they could be procured at
any large tea merchants. I remember seeing an
article not lunf ago, but I quite forget where, i}' a
gentleman in In

and particularly Ceylon, tea-chests were often
made of quite valunable woods. He had come
acroes one

native workman, and which was well worth it
The sample I send is part of a chest from North
India. am delighted with Worg. I have

recommended several friends to take it, with | SROTLIY.

success.”

Hand-Loom Weaving.—G. 0.
trust a beginning will soon be made
tion with a spinning wheel and a simple loom. It
is desirable, in dealing with such a subject as this,
to begin at the beginning, and these prelimi

T

mrﬂ will be most useful in the mluni&—}lam:f !

for example, where they have

by oy plenty of wool
cloth.

for working it up into yarn and

dia, in which he said that Indian,

C If made of a beautiful spice wood, |
which he bad had made up into some article by a |

Electric Lighting by Accumulators on a
Small Secale.—YORKSHIRE.—(l1) To estimate the
capabilities of an accamulator for electric lighting,
calculate each square foot of positive surface p
to yield six amperes of current per honr. Find out
the resistance of the lamps, and calculate one pair
of elements, or 1 cell=2 volts, to each 2 chms of re-
sistance, including that of the mnnecﬁnF wires.
As 10 ec. p. lam fﬂ.l"j'l in their resistance, | cannot
say what wuuﬁ be the resistance of five of these.
If we putit at 20 ohms each, and the five are ar-
ranged in series, we shall get a total resistan
including the leads, of, perhaps, 102 ohms ; this wi
require an E.MF. of 102 volts, obtainable from
51 cells arranged in series. If the plates in the
cells are each 1 square foot, the battery will pro-
bably furnish licht to this number of lamps for five
hours. By using a battery with plates having an
area of 5 square feet, and coupling the lamps in
parallel, eleven cells will fnrmaﬁ the same light for
five hours. (2) The second of your query con-
tains an almost impracticable demand. Of course
it i3 possible to connect a motor to a sewing
machine, and to cause the motor to generate a
current capable of charging an accumulator by re-
versing its action and treading the other way.
But who would undertake to devote himself to such
drudgery? You would have to exert 20 per cent
more power during filve hours to charge the accu-
mulators than would be required to work the
machine itself by the foot! When an accumulator
i3 charged, the bubbles of shift over to the
opposite plate, and the cell discharges itself, if not
disconnected from the machine. (3) A secondary
battery, i.e., an accumulator, will work a sewing-
machine motor very well. The chromic acid battery
is said to be the next best for the p , and is
generally nsed when primary batteries are em-
ploved for this purpose.—G. E. B.

Sale and Exchange Column.—F. J. B. (Kensal
Green).—I note your reply to F. T.(Bristol), relative
to a Sale and Exchange column in Worg. I think
it would be very pop , and shall be glad to give
it my support.

Address.—JAcKE PLANE.—We cannot give you
the address y,u ask for, as we have not got it on
record.

Bicycle Making.—W. E. (Kirkcaldy).—This is
It would be impossible
to give instructions which wounld enable bicyeclists
to make their own machines for use this summer,
which isalready upon us.

Harp Making.—G. L. (Sheffield).—Y our request
shall not be forgotten, but it is impessible to enter
upon the subject at present.

Enamelled Paper Letters.—J. W. (Bradford).
—Enamelled adhesive waterproof advertising paper
letters and figures, ornamentations, etc. ete., may
be had from the sole and original manufacturers,
S. H. Beit & Co.. 4. Hyde =treet, New Oxford
Street, W., who will forward price list ﬂ@ﬂmﬂh

—N.B. e

. sheet on enclosing stamp for

i

|
|

|

J

Screws and Clamps for Battery.— |

Binding
A. A, (Grantown-on-Spey).—These may be bough
of any dealer in electric wares. The price of the
screws for the zincs should not exceed
8d. ; the clampe may cost from 1s. to 1s. 6d.
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nearest on their sheets to samples sent is No. 20
§ in., which is a very near match.—H. L. B.

Photographic Camera.—G. L. ( —In-
Ef;mrﬁiﬂm for making a camera will be given
shortly.

How to Make a Wardian Case.— W. P.

(Southport).—An article on this subject will appear

French Po —T. W. (Leek).—Articles on
this subject will be commenced very shortly.

Electric Motors, etc.—J. S. (Orkney).—Articles
upon all these are in preparation, and will appear
in doe time.

Treadle Fret Saw, ete.—E. G. (Malvern Link).
—A member of my staff, who is an accomplished
fret sawyer, has this mhj'm in hand.

A Patent: Its Cost and How to Get It—
A. M. (Birmingham).—If you have not read reply
on this subject to P. T. 8. ( in No. 12, p. 189,
Emduun.uvuwﬂlﬂnﬂﬂtﬁnﬂd;tmm

our query. You can form
tion o proviional pekocion ot e chid s
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Mixing Colours.—C. S. B. (Glasgow).—Papers
on house painting and decoration will appear
shortly, and in these the subject of mixing colours
will be carefully considered.

Sign Writing and Lettering.—H. C. (Camden
Town).—We have some more of these papers, and
their publication has been resumed, as you will
have seen before this meets your eye.

Magic Lantern Slide Painting.-T. A. G.
(Stratford).—This subject will be treated in due
time, but the present season is scarcely the right
opportunity for me to commence it.

Greenhouse,—SIGNALMAN.—You will have seen
in No. 12 of WoRK instructions for building such
agreenhouse as you want. Do not hesitate to ask
me anything about gardening and garden appli-
ances, for gardening is one of my hobbies, though I
have very little time to indulge in it, as you ﬂlﬂcf"
suppose. You say you have made three hand-
lights. It will interest you, then, to know that I
hope soon to be able to tell you about an entirely
new thing in this kind of appliance which I have
been testing for some time, and find to be a most
useful article.

Fret Machine,—JoINER (Glasgow).—The sub-
ject has my attention. I quite agree with you as to
its utility ; but you, as a canny Scot, will know that
everything can't be first. Thanks, all the same,
for the suggestion. Meanwhile, you do not say
whether you havea lathe or not to which you fit an
arrangement for fret cutting.—D. A.

Finishing Fretwork.—M. C. (Nottingham).—
French polish decidedly, rather than varnish.
Polish the wood in the usual manner before cutting,
or, if the fret is already made, polish without using
any filling.—D. A.

Plane for Cutting Rebate.— A. D. (Canon-
bury).—You say there is a '‘mistake in thinking,
or, rather, saying, that a rabbet plane is used for
the purpose of making a rabbet or rebate,” and
that *‘ the plane used is either a sash fillister or side
fillister, according to the work that is being done.
A rabbet plane 1s only used for reducing a rabbet
or anything similar, if required in fitting the work
together. It is a mistake that most writers on
woodwork fall into unless they are in the trade.”
I cannot agree with your remarks about this. In
making up such work as that described, few cabi-
net makers would use any but the rabbet plane. It
would be simply a waste of time to set the fillister
if only a single article were being made, and be
quite contrary to custom to do so. In the joinery
or building trades the tools you name are no doubt
Ergﬂemhle, as you say, “according to the work
beingdone.” Evenin cabinet work the side fillister
is sometimes useful, thuuih. not generally: and it
ma{;asmniﬁh you to hear that many cabinet makers
with a good stock of tools do not possess one. The
other, as far as I am aware, is never, or but rarely,
used by cabinet makers. You have, I fear, yet to
learn that in different trades, or branches of the
same trade, ditferent tools are used. Because one
man prefers to use one in preference to another, it
does not follow that it is a “mistake.” Writers on
the constructipn of furniture, if they know what
they are writing about, certainly will very often
fall into what you are pleased to call a mistake,
especially when they are *in the trade™ (cabinet
making), as the writer of the article you refer to is,
and has been for many years.—D. A.

Paper Replicas of Relievo Subjects.—G. M.
(Calvine).—The reliefs referred to in * * Tips’ for

Tyros,” ﬁﬁ]i:\rn 6th, are issued in series of twelve
each bﬁ M. Monrocq Fres., 3, Rue Suger, Paris.
Series D are classical heads. I am sorry I cannot

give a definite address where they are retailed in
this country, but try Messrs. Gawthorp, 16, Long
Acre, London. Ishall be happy to aeng querist a
specimen, should he desire it.—OPIFEX.

French Polishing.—E. B, (Lymington).—Unless
you are acquaint-ef with 1:]1351:'Gllr pmggas {3[ French
polishing generally, it is impossible in a short space
to give such an explanation as is likely to be of
service to you. If you want to know how to polish
any particular wood, let me know, and I will direct
you; but your present ciuesl;mn is far too general
to be answered 1n this column. Briefly, the process
consists in coating the wood with a film of lac,
which, dissolved in spirits, is the principal ingre-
dient of Krench polish. This is rubbed in till the
spirit_has evaporated and a bright surface is ob-
tained. In some woods it is necessary to fill the
grain with filling, and the colour is erally im-
proved by oiling. Both fllling and oiling are
generally done, and light wood is often stained.—D_A

Joints and Cabinet.—R. M. W. (Burnley) —
Don’t apologise for troubling me. Latg.ara aucg}'aa
Emm are not regarded in that light. The desire is
o make WoORK useful, so that lpmutdm.b]s sugges-
tions and encouragement are always welcome and
cheering. I am glad you, among others, have
found the friendly ts to amateur woodworkers
helpful. Mr. Denning, to whom your thanks have
been conveyed, has papers on both the joints youn
name in paration, as well as other topics of a
similar character, all of which, no doubt, you will
find of assistance, and your *““sincere hope” is cor-
dially re-echoed. The cabinet—by which, if T am
right in thinking ybu mean the piece of furniture
commonly known among cabinet makers as a nest
of drawers—will have attention at an early date,
In case you do not understand what a nest of
drawers 18, I m:;ir mﬁt is a kind of square-cornered
pedestal fitted with drawers only, ese run from

side to side, and are usually secured by one lock
fitted on a hinged style to the right of them. If this
is not the kind of thing, let me know, and I will see
what can be done to meet your wants. In any case,
I think I may safely promise that sooner or later a
description of whatever the %}EEE of furniture you
wish to make will appear in WorRK. Why not send
me a rough sketch or diagram of the article? No
matter how roughly drawn, a sketch often shows
more plainly than any description what is really
required ; and when the subject seems likely to be of
general utility, you may be sure that arrangements
will be made for a paper on it., I am pleased to
hear you are making one of the tables deseribed in
No. 1, and I trust it will come up to vour expecta-
tions. Thanks for your good wishes.—D. B.

Tin-Plate Working.—W. H. F.—A thoroughly
competent man has this subject in hand, and his
papers, I trust, will soon be commenced. By all
means give the readers of WoRrK the benefit of
your experience by ‘‘talking ‘Shop’'" whenever
you feel inclined to do so, and by writing papers on
any particular subjects connected with your trade
which seem to you to require elucidation. You are
right in saying, “I think if greater help were
given by those well up in their respective trades,
we should have a healthier body of workers, and
the country at large would be greatly benefited by
it.” Yes, there is nothing like mutuanl assistance;
like mercy—

“It is twice blessed ;
It blesseth him that gives and him that takes.”

B‘y helping one another through the medium of
WoREK, workmen will be able to do much to im-

rove the quality of work done throughout the

ngdom and the empire at large, and to foster that
enthusiasm in one's work without which no work,
be it what it may, is thoroughly and effectively
done. Enthusiasm is the very soul of work, the
begetter of success, and no man can hope to pro-
duce, create, or make or do anything approaching
to excellence unless he enters heart and soul into
his labour, and has pride in, and respect for, the
work of hand or brain.

Papier-Mache Boat.—S. T. (Shepherd's Bush)
does not state whether this is intended as a mere
model, or toy, or as a boat for actual use. A toy
boat in papier-méiché will stand water, and last a
long time, with only ordinary japanninge. If, how-
ever, it is to be left swimming on the water much,
it will be well to give it a couple of coats (nail-heads,
if any, and all) of boiled linseced oil before japan-
ning. If the boat projected is for actual use
S. T. 18 warned that papier-maché is a material
highly sensitive to changes of temperature ; that
all copal varnish, which would, when thus used, be
liable to crack, should be avoided, and that wooden
ribs would be necessary. For this purpose two or
three coatings of the boiled oil, before japanning,
would be desirable. Any iniury should at once be
stopped with the paper-dust and japan varnish
compositions, and the whole re-japanned. It is
doubtful whether the grey paper expressly made
for the papier-maché trade i1s still in the market:
but any paper warehouse could supply a porous
Eup\%!- of medium weight proper for the purpose,—

Book on Plumbing.—A. H. (Gasport).—Buchan's
“Text Book of Plumbing,” 3s. 6d., Lockwood and
Co., is the only one I know. Hellrer's ** Plumber
and Sanitary Houses,"” 4th edition, 10s. 6:1., Ratsford,
is a good book, but I cannot say whether it gives
what you require,

Wood for Vielin Making.—FiopLER (High-
bury).—I do not know of any one (beyond the
wholesale dealers) who makes a business of selling
violin wood; but if FIDDLER experiences any
difficulty in getting what he requires he can be
supplied from my own stock.—B.

Government Patent Office.—W. R. (Hulme).
—The Government Patent Oflice, to which specifi-
cations of patents must be sent, is the Great Seal
Patent Office, Southampton Buildings, Chancery
Lane, London, E.C. You can obtain stamped forms
for patent purposes at provincial post-offices.—F. C.

III.—QUESTIONS SUBMITTED T0O CORRESPONDENTS.

Resilvering Leoking-glasses.—R. C. (Bi
ley) says :—* Being a subscriber to your va}uaﬁg
paper since its commencement, I venture to ask you
or any of your numerous subscribers, if you could
nform me how to resilver looking-glasses, trustin
you wvldl excuse my encroachment on your time anE

space.”

Making a Xylophone, or Dulecimer.—CoRRE-
SPONDENT writes :—" Could you, or some musical
correspondent, give me a few hints on the con-
struction of the xylophone or wooden dulcimer?
What is the best sort of wood for the purpose, and
where can I getit? Do you know of any informa-
tion, article, or papers on the subject 1"

Resilvering Glass.—J. S. (Taunfon) wishes to

know what the solution or mordant may be that is
oured on the glass in this process after it has
en washed with pure whiting and putty-powder
and distilled water. He also asks where he may be
able to obtain it, Further, he wishes to know the
right shape and proper material for the leather
:ggfﬁéaﬁh T:Ich {5 une:il tuu wiﬂra over the glass, and
urplus solutio ter another soluti
of nitrate of silver has bee:?' poured over t.]fg 1'-&1:1.1&;9.':'1‘:m,L

and the silver precipitated b
mordant on the aecunﬁ anlutlunf A8 holn oF, e
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Trade Hu_tes and Memoranda.

SIR JoHN LuBBoOCK recently laid the foundation
stone of the Battersea Free Library.

DuURrING the course of the present exhibition af
Paris, no less than sixty-nine International Con-
gresses will meet under Government patronage,
besides others of a non-official character.

ANOTHER, though less brilliant, illustration of the
happy union of scientific with commercial pursuits
is atforded by the career of the late Mr. RH. S,
Newall, of Gateshead. He was the pioneer of wire
rope manufacture, and the earlier submarine tele-
graph cables were turned out from his works at
Gateshead. The. 1850 cable between Dover and
Calais ; the Holyhead, 1852 ; the Dover and Ostend,
1853 ; the Black Sea, 1855; the Red Sea, 1839, were
made by his firm. He was devoted to astronomical

ursuits, and had a 25-in. repeating telescope made

y Cooke, of York, which, shortly before his death,
he presented to the University of Cambridge. He
wias an F.R.S. and an F.R.A.8., was twice mayor
of Gateshead, and had been requested to fill the
same oftice during the present year, on the occusion
of the visit of the British Association to Newcastle,

e ——

WORK

is publiched at La Belle Sauvage, Ludgate Hill, London, at
9 o'cluck every Wednesday morning, and showld be obtainable every
where throughout the United Kingdum en Friday at the lutest,

TERME OF SUBBCRIPTION,

8 months, free by post .« 18, 8d.
6 monthe, i . 3s. 8.
12 months, - 68, 6.

Posral Orders or Post Office Orders ].:ull;mhim at the General
Post OMce, Loudon, to CABSELL and CoMPANY, Limited,

TERMS FOR THE INBERTIOX OF ADVERTISEVENTE IN EACH
WEEELY IssUR

£ 8.d
One Paga = = = = « = = =« = 17 00
Haulf PAage = = =« = = =« =« =« = 610 0
Quarter Page = =« « =« = = = -« 312 6
EighthofaPage - « « « « = =« 117 6
One-S81xteenth of a Page » = » = = 100
Iu Columa, per inch « =« = a« =« = Dl0O

FProminent Positions, or a series of inseriions,
by epecial arrangement,

Small prepaid Advertisements, such as Situations Wanted,
Exchange, ete., Twenty Worde or less, One zhilling, and One
Peonny per Word extra 1f over Twenty.

*s* Advertisemonts should reach the OfMcee fourteen
days in advance of the date of 1ssue.

S = —

SALE.

Decorators.—Superior cut Stencils. The largest and
best assortment in the United Kingdom. Sample dozen, 2s.
—G. Joxes, East Cowes, 6 s

The Arcundian Oak Grainer, works seven differ-
ent figures, ss.—G. Jongs, Decorator to Her Majesty,
East Cowes, 1sle of Wight. [7s

Dynamo and Moter Castings, Manchester or
Gramme type, numerous sizes, Price list for stamp.—
ALFRED CroFTS, Electrician, Clarendon Place, Dover. [85s

Microscopes and Objects,—Thousands of popular
Slides, ss. dozen. Microscopes, Accessories, Mountin

Requisites, List,—HeNrY EBBAGE, 344, Caledonian Road,
London. [1s

Fretworkers' Mounldings, from } in., 1d. per foot.
Bead-router and four Cutters, 25, Violin Clamps, 7d. Send
list of wants to GieeoN & Co., 2, Avenell Rd., Highbury. [25

Half-Plate Camera, with 4 Dark Slides, Instanta-
neous Shutters, Printing Frames, and complete QOutfit.
Great bargain, only 1105. Inspection invited.— ], ANDER-
TON, 8, Snow Hill, Birmingham. [ss

Now on View at our Show Room, Intercolonial
House, 1 %I, Leadenhall Street, Price’s ** Universal Front
Slide Lathe,” with vertical slide and canted head. [3s

New Addition to this Lathe— Winnall's Electrical
Clutch, for screw-cutting.—Call and see same at our Show
Room., [45

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

Tools and Latest Novelties.—Cheapest house
anywhere. All amateurs, cyclists, and everybody write for
lists, free.—RicHForD'S Novelty Stores (opposite Daily
News), 149, Fleet Street, London. [10FR

Amateur Carpenters.— All kinds of boards,
scantlings, and quartering for building summer-houses,
Erf._‘tnhuuﬁts, etc., can be had at HarL's, Barrington Road,

rixton. [Br

Cyclists,—Use * Graphine " on your chains ; no e,
will not hold dust; 8 stamps, free. —WoLFF ancf Son,
Falcon Pencil Works, Battersea, S. W, [12 R

Safety Blicycles, superior make, with all Ball Bear-

ings, £ 10 each. Catalogue, with testimonials, forwarded
on application.—HARGER BroTHERS, Settle. [1r R

Patterns,—1oo Fretwork, 100 Repoussé, aco Tumning,
300 Stencils, 1s. each parcel. Catalogue, 700 Engravings,
3d.—CoLrLins, Summerlay’s Place, Bath, [108

Stencils, 100, working size, on 6o sheets parchment,
ready for cutting, ss., carriage free. Samples free.—
Corrins, Summerlay's Place, Bath. [115

Printing Outfit (Amateur).—Almost new, Value
£4; given for £2 10s. Full particulars free.—JAMES

STiTT, The Cross, Wigtown, Scotland. [125
_Hats Made Easy. Braces made perfect. Fits all
sizes, hats or braces, 6 stamps.—T. Rawson, Heaton
Lane, Stockport. [13r
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R%: MELHUISH & SONS,

FETTER LANE, LONDON, E.C.

Prize Medal for excellence of

For all Workers in Metals, also Joiners,

Wood Carvers, etc.
OLD THE MOST COMPLETE STOCK

CARPET STRETCHER, 1/9
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PATENTS,

DESIGNS, AND TRADE MARKS.

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

ATTENDS TO ALL BUSINESS RELATING TO

PATENTS, DESIGNS, and TRADE MARKS.

TEL. ADDRESS :
APPLICANT,

London.

ATTENDANCE IN THE ProviNces,

: do., Bent, 2/6.

Our Saws, made from Extra Cast
Steel, specially for the purpose, tem-
pered and ground by machinery,
acccurately tapered from tooth to
back, and from heel to point, will
work easy, with least possible *'sett.”

HAND-SAWS,

As ILLUSTRATION,

I6in. 20in., 24 in. 26 in,
3/6 4f- 4/9 5/
BRASS BACK TENON do.
Bin, 10 in. 12 in. 14 in.
3/9 4/- 4/6 s/3

All Carriage Free.
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IN THIS COUNTRY.

OUR FAMOUS

Now ready, Vol. 1., price 58,
and Plates.

Our Tools cannot be

See Quality, also Price.

excelled.

R0-MELHUISH & SONS,

85—87, FETTER LANE,

Please mention this Paper when applying.

Vol I containg 384 pages, with Six Coloured Maps
CASSELL & COMPANY, Limiten, Ludeate Hill, London.

With New Text, New Illustrations, New Coloured Plates,

New Maps in Colourg, New Size, New Type.

' 4 school, an academy, and a university,”"—ScnoorL Boarp CHRONICLE,

Cassell’'s New Popular Educator.

LONDON.

REPUTATION.

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.
Electric Catalogue,

Intermediate Profits,

MANUALS OF

TEHCHNOLOGY.

Edited by Prof AYRTON, F.R.S., and RICHARD
WORMELL, D.Sc., M.A.

With Numerows Illustrations and Diagrams,

THE DYEING OF TEXTILE FABRICS. By ]. J.
HuvmMeL, F.C.S. Third Edition. ss,

STEEL AND IRON. By WiLLiaM HENRY GREFN-
woob, F.C.5.,, ML\I.M.E,, &c. Third Edition,
=5,

SPINNING WOOLLEN AND WORSTED. By W. S,

BrioHut MCclLLAREN, M.P. Second Edition.
45. 6d.,

CUTTING TOOLS. By Prof. R, H. SMITH., Second
Férlion. 35, 6d.

PRACTICAL MECHANICS. By J. PeErry, M.E.

Fhird Edifion.  3s. 6d.
DEBIGN IN TEXTILE FABRICS, By T. R.
ASHENHURST, Third Edition, 4s. 6d,

WATCH AND CLOCK MAKING. By D, GLAsGow,
45. G,
Cassere & Comepaxy, LimiTep, Ludgate Hill, London,

-

and Dry Plates.
Barometers and Thermometers,
Every New Invention or Appliance,
Manufacturers, and get full Scientific Knowledge, and Sawve all
Send for ILLUSTRATED CATALOGUES of any
branch of SCIENCE—A GUIDE 170 BUYERS—DALE, 26, LUDGATE HILL, E.C.

|
|
|

i

I'hotographic Cameras,
Lenses, Stands, Sensitised Paper
New Patent Anercid
Electric Lighr,
Buy of the Actual

Cassell’s Technical Manuals.

Illustrated throughout with Drawings and Working
Diagrams, bound in cloth.

APPLIED MECHANICS. By Sir R. S. BaLy,
LL.D., F.R.5. Cloth, 2s.

BRICKLAYERS, DRAWING FOR. 3s

BUILDING CONSTRUCTION. 2s.

CARINET MAKERS, DRAWING FOR. 3s

CARPENTERS AND JOINERS, DRAWING
FOR. 3s. 6d.

GOTHIC STONEWORK. 3s.

HANDRAILIN(G AND STAIRCASING, 3s, 6d,

LINEAR DRAWING AND FPRACTICAL
GEOMETRY. 2s.

LINEAR DRAWING AND FPROJECTION.
The Two Vaols in One, 3s. 6d.

MACHINISTS AND ENGINEERS, DRAW-
ING FOR. 4. 6d.

METAL-PLATE WORKERS, DERAWING
FOR, 13s.

MODEL DRAWING. s

ORTHOGRAPHICAL AND ISOMETRICAL
PROJECTION, as.

PRACTICAL PERSPECTIVE. 13s.

STONEMASONS, DRAWING FOR. Cloth, 3s.

SYSTEMATIC DRAWING & SHADING. 2s,

CasseLr & Company, LiviTey, Ludgate Hill, London,

WHELPTON'S VEGETABLE PURIFYING PILLS

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

I

é..
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TO INVENTORS.

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

RAYNOR & CASSELL, Patent Agents.
37, CHANCERY LANE, LONDON, E.C.

A PURE AND PERFECT ARTICLE FOR

Teeth, Gums, % Breath,
R RIS S Sl

URILINE

REGISTERED

2> TooTH-POLISH.

“PURILINE"™ will Purify and Beautify the Teeth with
a Pearly Whiteness ; Polish the Enamel ; Prevent Tartar:
Destroy all living Germs; and keep the mouth in a
delicious condition of Comfort, Healkh, Purnty, and
Fragrance. Non-gritty and Absolutely Pure and Harm-
iess 1o use.

Price One Shilling, tin Handsome Enamel Box.

Qf all Chemists, Perfumers, &c. Post free by
Proprietor : A. WILSON, 422, Clapham Road, London, S.W.

LENSES, SHUTTERS, TRIPODS, &c.

HUMPHRIES' CAMERAS, 1889.
THE DRAYTON.—Most compact.

Every movement best workmanship. Highly
finished ; low price. Illustrated Lists free. —
W. H. HUMPHRIES, Phnm%;aphic Apparatus
Manufacturer, 116, Highbury Hill, London, N.
Factory, 70, Elfort Road, Drayton Park, N.

ESTABLISHED 1851.

BIRKEEGE BANIEK,

Southampton Buildings, Chancery Lane, London.

THREE per CENT. INTEREST allowed on DE-
POSITS, repayable on demand.

TWO per CENT. INTEREST on CURRENT
ACCOUNTS calculated on the minimum monthly balances,
when not drawn below £100.

STOCKS, SHARES, and ANNUITIES Purchased
and Sold.

OW TO PURCHASE A HOUSE FOR TWO
GUINEAS PER MONTH or A PLOT OF LAND FOR
FIVE SHILLINGS PER MONTH, with immediate pos-

session.  Apply at the Office of the BIRKBECK FREEROLD LAXND
SOCIETY, as above.

The BIRKBECK ALMANACK, with full particulars, post free
on application. FRANCIS RAVENSCROFT, Manager

WHELPTON'S
HEALING

OINTMENT

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

Both Pills and Ointment are sold in Boxes, price
7id., 18. 1id., and 28. 9d., by G. WHeLrTON &
Son, 3, Crane Court, Fleet Street, London, and all
Medicine Vendors at i'lnme and abroad. Sent free by
Post in the United Kingdom for 8, 14, or 33 stamps.

Price 78. 6d.

Practical Electricity:

A Laboratory and Lecture Course, for
First Year Students of Electrical Engi-
neering, based on the Practical Defi.
nitions of the Electrical Units,

By Prof. W. B. AYRTON, F.R.S., Assoc.
Mem. Inst. C.E. ‘

With Numerous Illustrations.

“‘ Prof. Ayrton's ‘ Practical Electricity* is a new book,
on a new plan, from a new standpoint. The student will
find it contains far more useful practical information upon
instruments used by practical men than any other work in
this or any other language."—ZE/ectrician.

CassELL & Company, LimiTep, Ludgate Hill, London,

THIRD EDITION,
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NOTICE TO INVALIDS, e = women i searcn gl B,

HARNESS' ZE:I._ECTR.OP.&THIG BELT will strengthen every nerve and muscle of the body. v
It is also unquestionably the best known Cure for ERheumatie and Nervous = ’%

Affections, Liver and Kidney Diseases, Ladies’ Ailments, &c.

HARNESS ELECTROPATHIC BELT ©

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

© BOOK of TESTIMONIALS, Descriptive Pamphlet, and Advice, free of charge on application to

The MEDICAL BATTERY CO., LTp., 52, Oxford St., London, W.
Our readers are invited to call and personally inspect the Belts before purchasing.  NOTE OiLY ADDRESS AS ABOVE. (Corner of Rathbone Place.)
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Notice - fo - Wood
OUR
SAVES its entive cost

PATENT SAW = -

CALL AND TEST IT I

We are Boni-fide Makers of 300 Varieties of LATHES, DRILLING MACHINES,
PLANING MACHINES, &c. &c.

BRITANNIA CO., 100, Houndsditch, LONDON.
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All Letters to BRITANNIA TOU/L LPACTORY, COLCHESTER.
TERMS—Cash or Hire Purchase. [MAKERS TO THE DBRITISH AND OTHER GoOVERNMENTS.]
Highest Award—Gold Medal for Tools and Patterns. |
MACHINES, DESIGNS, TOOLS, WOOD, MIRRORS, HINGES |
: 4 Fret-saw Outfit on card, with Instructions, =s. &d., free, | \h‘J FDI,I Infa-lnts a-ln-d I]l"i?'&].ids.
et of 12 EC i Tonls, with b ood handles, ilw S, 1371 g 2 - - 1 3 T R -y " . 1 T "
At Lt St T emweadl andics, teady for yse, peick ge five NG NOT FARINACEOUS. Rich in Flesh, Nerve, Brain,

FRETWORK & CARVING. M E l. L I N !S F 0 0 D
and FITTINGS, VARNISH, &c.
If you want good Designs, and are competing for exhibution, try ours, for which

we receive testimonials daily, @‘h and DBone Formers.
ufﬁ:‘m‘;'ﬁ ;ﬁ{}ﬁ?l'::ﬂt.“}:‘ut-}zlﬂﬁi"—::;ﬁ:ﬁmgﬂﬁ. quarto, containing the best "'M’I‘_’Fi . ~ > IT‘:;["'. I':mtlthat farinaceous foods cannot be digested by Infants. This is
4 il , € only food in which the starch has been wholly changed into
HARGER BRusu EETTLE. ED]uhlﬁrﬁlﬂhEtﬂ-ﬂﬂEE, which can at once be converted in the hudy mto llving'
E——— blood. This remarkabie result is attained outside the body, by imitating exactly, in

“THE AM 7 A Pa the process af f: it g o : | _
per for Fretworkers, Carvers - Lo manuiacture, the natural conditions of healthy and perfect digestion.

ATEU Rl IDIH.YEIE Wood PaiﬂtEjI‘E e ’ MELLIN'S FOOD has been examined physiologically by the highest Medical

) ; . Authorities, and tested chemically by the most distinguished Analysts, and has always

6d. MoxNTHLY, | been classed by them A 1, It has gained many awards of the highest merit at Public
Gold Medals Awarded to owr Subseribers. Exhibitions,
 CATALOGUE of Artistic Fretwork, Carving, Inlaybiz and No Food in the market can show such a vast collection of bond-fide testimonials, and
‘L‘rlmd-pmntim: Designs, Mouldings, Cabinet Fittings, FFan ¥ many of these allude in an emotional vet sincere manner to the fact that “MELLIN'’S
Woads, Tools (Star and Gritfin's Fretsaws), Machines, Clock- FOOD has saved Bﬂhj’ from bﬂﬂth T
:‘r?t:l-:s. 1'”1]:__"“‘-"1"'4'“."~ St.:;:élsl, Polishes, and every other requisite, USED :
ngravings., 6., free. ‘
Frr:fﬁ:}f :éi‘n:f}ﬁ:-rﬁ?!:rrﬂzdmrfn. Grecian Fasel, Fhoto P A e Irj"’ ALL CHILDREN S HGSPIT?LS*
v @and Rack for Hat and Coat Hooks, at 31,, free. rospecius, £amplilet and Sample, post free on application to the Inventor
HE}LEY& ELLEE & CO., Publishers of “THE AMATEUR,” and Manujacturer,
, WILSON ETHEET, TIHEB“RT, LONDON, E.C. G- M ELLI N_, MEP[hDI"ﬂth WUI"kE, Stﬂ.ﬁhl"d St., PEﬂkhﬂm, L{]r'ldﬂﬂ, S'E'

ASPINALL’S ENAMEL.

COLOURS—EXQUISITE. SURFACE—LIKE PORCELAIN.

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

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

A “Simply Perfection.’— 7Zje Queen.
ade I over 100 Colours. Sold in Tins, 41d., 1s. 3d., and 2s. 6d. TFor Baths (to resist Hot
Warter), 1s. 6d. and 3s, Post free, 74., 1s. 64., 38.; 1s. 9d. and 3s. 6d.
READY FOR USE. A4 CHILD CAN APPLY IT-

ASPINALL’S ENAMEL WORKS, LONDON, S.E.

— i COLOUR CARDS FREE.
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