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PIARUBBER STAMP MAKING. (For Description see nezt page). Fig. 1.—Press for Moulding and Vulcanising. Fig. 2.—Spring Chase. Fig. 3 —Chase
. With Moulding Plate in Position. Fig. 4—O0val Shape. Pig.5—Elevation of Press. Fig.6.—Leg of Press. Fig. 7.—Section of Standard. Fig. 8.—
tiaten or Follower. Fig. 9.—Section of Main Screw of Press. Fig. 10.—Moulding Gauge. Fig.11l.—Palette Enife. Fig, 12.—Side Stick. Fig.13.—
wmposing Stick. Fig. 14.—Setting Rule,
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INDIARUBBER STAMP MAKING.

[Work—December 7, 1

INDIARUBBER STAMP MAKING.

BY “QUI VIVE.”

INTRODUCTORY.

T~ these “go-nhead ” days, when almost any-
thing which promises to aid in the economy
of time is eagerly welcomed, notwithstand-
ing the fact that many of the most alluring
Jromises are of the proverbial “pie-crust”
ltim:l, no excuse is needed for introducing
the subject of rubber stamp making. Few
offices, even of the most humble pretensions,
are to be found without their complement of
indiarubber stamps; and even 1n private
life these extremly useful articles have won
rolden opinions, if one may judge from the
numerous advertisements of monograms,
linen-markers, note headings, ete. ete,
which meet his eye in the periodicals which
come under his notice.

The purposes for which india-rubber
stamps may be advantaceously used are
almost numberless, and these handy instru-
ments may be fairly regarded as valuable
auxiliaries to the printing press, having their
own special sphere of usefulness into which
the printing press cannot profitably enter.
For the purpose of repeating impressions of
the same matter at irregular intervals and
in varying situations the solid die has long
stood in hich favour, and, in the form of
the now old-fashioned brass endorsing
stamp, is still to be found occupying an
honourable position. I am, however, 1n-
clined to the opinion that the introduction
of indiarubber stamps struck a blow at the
older instrument from which the latter can-
not possibly recover, the rubber die being
not only capable of doing any kind of work
for which its predecessor was used, but
having also the immense advantage of
elasticity, by which it is enabled to adapt
itself to surfaces so unlevel as to render the
use of a rigid metal die altogether out of the
question.

When a person handles a well-made
indiarubber stamp for the first time, he is,
if of an inquiring turn of mind, led to
ask by what mysterious process such an
apparently intractable substance as india-
rubber has been made to yield such beau-
tiful results, and his wonder does not cease
if he is fortunate enough to elicit the in-
formation that rubber stamps are not en-
graved but moulded. Indiarubber stamps
are not—indeed ecannot be—made of pure
rubber, but of a mixture of pure rubber and
sulphur ; the mixture being forced into a
suitable mould by strong pressure, and in
that state submitted to such a degree of
heat as will bring about a chemical union of
the sulphur with the rubber, and thus pro-
duce what is known as vi/eenised rubber.

The essentials of an indiarubber stamp
making plant, then, consist of some means
of producing the requisite moulds, and
afterwards applying pressure and heat
simultaneously to the rubber compound
placed therein.

Various attempts have been made to
bezuile the confiding amateur by offering
“ complcte apparatus and full instructions”
for the manufacture of india-rubber stamps,
all of which have hitherto been of the
nature of the conjurer’s explanation of his
astounding tricks. I do mot, by this state-
ment, intend to convey the idea that
zatisfactory rubber stamps cannot be pro-
duced by such apparatus, for I have per-
sonally made some very satisfactory stamps
in this way : but, as a matter of fact, chance
or good luck enters very largely into the
case, and the amateur who succeeds 1n
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making a stamp that will stand the test ﬂ[f
hard wear once out of every twenty trials
may be considered exceptionally fortunate
in hisexperience. I purpose in these papers
giving such instructions as will enab?e any
person of ordinary intelligence who carefully
follows them, to produce stamps equal to
any sold by professional makers, and if b
inadvertence any point should be overlooked,
or the details not made sutliciently clear, a
query addressed to me through the Editor
will receive due attention in *“Shop.”

APPARATCUS.

The apparatus which I am about to
describe 1s adapted for the production of
stamps up to six inches by four inches, a
size which will probably suttice for most of
my readers ; but if any require apparatus of
a larger size, corresponding additions to the
horizontal dimensions given will be all that
is needful. 'The apparatus consists of, (1)
]:rinting types and “shapes” of various
:inds, according to the fancy of the stamp
maker, and a few printers’ sundries as
detailed below; (2) a specially adapted
“ chase ” to hold the type rigidly during the
process of moulding; (3) a moulding plate
on which to form the mould and retain the
same during the subsequent process of
vuleanising the rubber; (4) a moulding-
cauge, by the aid of which the moulding
composition is spread upon the moulding-
plate in a thin and even layer, and (3) a press
suitably arranged for use both in forming
the mould and afterwards as a vulcaniser.
These various pieces of apparatus we will
now proceed to consider in order.

1. T'he Printing Type and Shapes.—These
may be obtained of almost any printer’s
broker or type-founder. It is the best plan
to confine one’s selection to plain type—u.e.,
type without shading or ornamentation—as,
although the finest detail is faithfully re-
roduced by the rubber, the fine lines scon
Lecnme choked with ink, and the stamnps
rendered practically useless. The * shapes™
in common use are mostly oval in form, as
shown full size in Fig. 4. They may be
oither solid brass or electrotyped, the latter
being the cheaper, but the former the more
useful and lasting. **Fancy” shapes to be
used in conjunction with type are generally
electrotyped, and in this form are substan-
tial enouch for the more limited use to
which they will probably be subjected.

A supply of “quads” and “‘spaces’—
blank pieces of metal of various thicknesses,
and of widths corresponding to the type
with which they are to be used—should Ee
purchased at the same time as the type;
also a couple of pounds of 4-to-pica “leads”
__thin strips of type metal for separating
the lines of type—and two or three lengths
each of narrow “furniture,” pica and non-
pareil “reglet,” pica “ wood rule,” and thin
“brass rule.” A “composing stick” (Fig. 13)
will also be required. “Side sticks” (F1g. 12)
may be either purchased or made at home.
They are tapering pieces of hard wood,
cenerally oak, which are used in conjunction
with * quoins”—similar tapering pieces of
wood about 1} in. in length—for firmly
securing the type, etc, in the chase, de-
<cribed below, during the process of mould-
ing. It is recommende that both side
sticks and quoins be made in the following
manner :—Carefully plane up a strip of
oak 2 ft. in length, 1% in. wide, and § 1n.
thick, taking care to have the corners square;
then divide this parallel strip 1nto two taper-
ing ones, % in. wide at one end and § 1n.
at the other, and plane up_the newly-sawn
edges square and true. Now cut off four

1}-in lengths from the smaller end of
strip, and divide the remaming po
into 44-in. and G-in lengths respectively
and we have a supply of side sticks and"
r%mms., which only require the removal of
the rough edges left by the saw to fit themy
for use. B -
9. The Chase.—This is shown in Fig. 8+
and consists of a plate of cast iron f- ;
thick, planed on both sides, surmounted by
a strong iron frame 71 in. long and 54 .
wide inside, the frame itself being % imy
wide and 1 1n. deep, with the tup,io m, -
and inside planed true and square. Ag
each of the corners of the frame and bass &
plate a %-in. hole is drilled through from &
the top to the bottom, the holes in th ®.
frame being then counterbored to § in. &
diameter for § in. in depth (see Fig. 2). .;i-
Four pins are then made of 3-in. rod, abouk &
2 1n. in length, and reduced to % in. i}
diameter for rather more than § in. in"
length at one end. These pins are then
riveted by their smaller ends into the holel"?g
which have been made in the corners of the
frame and base plate, thus riveting them d:
together and forming a tray having a flat
bottomn with the four sides at right angles
thereto and to each other. ;
_ Before riveting in the pins the holes
in the base plate should be slightly counter-
sunk on the underside,and when the rivefing
has been satisfactorily completed the under
surface should be filed level if necessary,
and the free ends of the pins reduced so a8 .
to project barely 2 in. above the level of
the frame of the chase. i d
Four open spiral springs of steel wire
in. thick are then titted to the annular
spaces around the springs in the corners.
of the chase, these springs being about 1}
in. in length when open, but capable of
being cnmErassed level with the upper
surface of the frame of the chase. A rﬁ
¢, is made of 3-in. rod and screwed in the
front edge of the chase to form a handle.
3. The Moulding Plate consists of aflab
plate of iron, identical with that used for
the base plate of the chase, with the "“%5
tion that the holes in the corners are to be
of such a size as will allow the guide pinsin
the chase to pass freely through with the”
least possible play. The correct position
of these holes may be best secured by
clamping the frame of the chase and &8
moulding plate together, and then drilling
3in. holes through the moulding plate &

L
i ¥ Larpy
s T
L

-

sufficiently far into the chase frame to serve .
as guides for subsequently drilling the h _?r
proper to the chase and base plate ,whieh -
should be clamped together in their fumm
and both drilled through at one operation. -
If this operation be properly done, the HOWS
at each corner will exactly corr d, and.
a very little “easing” of the holes 1 ,‘T‘i
moulding plate by means of a reamer ¥
afford sufficient play. The moulding PESSES
in its working position on the chas@ige:
shown in Fig. 3. When properly IESEey
together some distinctive mark shouletEss
placed on the front edges of both chase
moulding plate, so that no time may B s
in fitting them together subsequentiy, BEtEs
the least delay may be fatal to SUCCESSEEEE
cause the whole operation of mouICIBEEEE:
be commenced anew. Before proCeEEEEes
further with my description, let me

that the fitting of this fa.rt of the & Kl
eannot be too carefully performed:s

best results are s

4. The Moulding Gauge s 1o ed 8y
in Fig. 10, and may baql:adg of e1thier
or iron, the former being Preies

only because of its being reaciiy
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' pattern, so as to require but a small amount
" of finishing, but also on account of its free-
. dom from rust. It is made to ride by the
" ceat a close to the edge of the moulding
" plate, on which it is retained by the guards
. ). The edge ¢ is so adjusted that when
. placed in position on the moulding plate it
_ will leave a clear even space of from 5 in.
" to 1 in. between itself and the plate. ‘
. 5. The Press—This is shown cemplete in
" TFig. 1, and is somewhat similar to an ordi-
" nary letter-copying press. It is, however,
| necessarily of much more massive construc-
i ‘tion than copying presses, so that 1t may be
%.abla to retain an approximately equal tem-
“" perature during the process of vulcanisation.
* The table and platen, or follower, are each
94 in. from front to back, 8 in. wide, and 1
- in. thick, with their opposing surfaces planed
. true. Dwarf standartg # 1n. thick depend
i%E-"--fmm the corners of the table to the depth
" of 2 in. below its under surface, the width
~ a-b in the elevation (Fig. 5) being 1} in.
" To these are screwed legs 4} in. in length as
= ghown in Kigs. 1 and 5. Fig 6 shows the
" ‘leg in its entirety, and clearly indicates by
* what means it 1s attached to the table. The
= position of the feet, of course, varies as re-
 quired by the position of the legs. Project-
+ ing lugs on the sides of the table support
— gtandards of round iron as shown in section
 in Fig. 7, in which is also shown the dimen-
. sions of the standard. These standards are

[y

* mounted 9} in. apart from centre to centre,
~ and midway between the front and back
= edges of the table. The platen, shown separ-
% ately in Fig. 8, is fnrmecl with a central boss
© 3in. in diameter, in which is formed a cir-
~ cular cavity 1} in. in diameter and % 1in.
" deep for the reception of the head of the
- main screw, which, with the collar by which
it is attached to the platen, is shown in Fig.
;&. 9. For the sake of appearance, ribs are
" made to radiate from the central boss to the
. corners of the platen. The projection shown
-, at q, Fig. 8, is for the attachment of a ther-
- mometer, the bulb of which is to be inserted
- some 3 or 4 1n. in a hole drilled lengthwise

:ﬂ; in the thickness of the platen, which may,

. shown at J in the figure, the diameter of the

- hole being regulated by the size of the ther-
~mometer bulb. From § to } in. will, how-
- ever, be large enough., The thermometer
- may, with advantage, be of the form known
.+ asan “oven” thermometer, the external ap-
. pearance of which 1s shown in Fig. 1. It is
- attached to the platen by means of a small
.. central screw, the bulb and that portion of
+ the tube which is at right angles to the cir-
-, cular scale plate being inserted in the hole
. drilled for their reception. Midway in the
. length of the platen 1s placed, on each side,
o a guide-piece (¢, Fig. 8), which, partially en-
¢ circling the standard rising from the table,
. prevents the platen from twisting when
- raised or lowered by the screw. The stan-
¢ dards (¢, Fig. 5) are connected at the top b
. & crosshead, d, through the centre of wiicg
. 18 formed a female screw to act as a nut to
¢ the main screw, which is threaded with not
¢ less than 8 threads per inch. Motion is
& conveyed to the main screw by a weighted
lever, as shown, the lever being fitted to a
tapering square on the end of the screw.
. Drackets affixed to the front of the press,
88 shown in Fig, 1, will be found very useful
t0 support the chase, etc., from time to time
furing the preparation of the mould, and
@180 to support the mould whilst being dried.
. Having now described the necessary appa-
atus, I will leave the reader to construct
iis before proceeding to describe the mode
| working, which I will do in another paper.

~ 1f necessary, be made thicker at this part, as

ENGRAVING ON METAL.
BY NORMAN MACLEAN.

ENGRAVING ON BRrAss AND ZiIvc.

ExGrAvVING on brass includes door and
window plates, memorial brasses, axle caps
saddlery mounts, beer engines, fender an
fire brasses, ete. Itis executed in two ways:
for small and moderate-sized work with the
graverin the nsual manner, and for large work
by means of the hammer (Fig. 22) and chisel.
The latter process requires a greater outlay
for outhit, but with this advantage, that the
chisel will remove enormous quantities of
metal in a very short time, which is, how-
ever, counterbalanced by the very great
noise made 1n the operation, which renders
the process unfit for home work.

IFor this reason many cngravers prefer to
cut the whole with the graver, and, certainly,
more correct work can be done, even if it
takes a longer time. It will be seen that
the outfit for name-plate work includes some
extras not required by the ordinary en-
graver, and possibly some workmen may
have tools by them which by a little in-
genuity can be utilised for brass engraving.

Brass plates may be obtained at a metal
dealer’s, cut to size, at the rate of 7d. per
pound. They are not flat, and require ham-
mering by a silversmith before they can be
engraved. They should also be sand-buffed
or rough polished on one side only. After
having been made flat by the silversmith,
true up the edges (and bevel them if re-
quired), using leaden clams in the vice to
prevent unnecessary marks, and using the
square and straightedge freely during the
process. Then send it to be rough polished
on one side only. If you prefer to do this
yourself, procure a large piece of pumice-
stone and plenty of water, and rub 1:11:13 plate
(always 1n the same direction evenly all
over the surface) till every scratch is re-
moved. Finish with a large piece of water
of Ayr stone, when you will have a fine
surface to cut upon.

Now mark out the border, if one is de-
sired. The border is generally a single line
with the corners finished ornamentally, the
sald line and corners cut deeply to hold the
wax. Having decided what style of letter-
ing you will adopt, mark in the name with
the pencil. To do this proceed as follows :
Draw with the pencil a line down the centre
of the plate, and also one across the centre
of the plate; next count how many letters
are contained in the name. Take the
centre letter of the top line and roughly
sketch i1t in midway Eetwnen the centre
pencil line and border. Continue to sketch
roughly in the remaining letters each side
of the centre until they are pretty evenly
balanced. Now rule with the straightedge
and point (Fig. 23) a line at the top and
bottom of the roughly sketched in name,
and proceed to draw carefully the whole
name, seeing that each letter has plenty of
room to stand in, and that the name itself
is well balanced on the plate. A few words
about the style of lettering for door plates.
They should be very legible, and perhaps
the best styles for this work are “block
letters” and the “Italian,” or “ writing.” I
can illustrate my meaning by a little anec-
dote. At a well-known engraver’s in this
town there was, and is now, to be seen a
large brass plate, with the name and trade
of the owner engraved in the highest style
of the art. On one occasion I was coming
along gast this brass plate, when I was
stopped by a man carrying a large basketful
of work, and who asked me to direct him to

=

Mr. M——’s. (I had noticed the man look-
ing at the plate as I came along the strect,
and had half suspected that he could not
make out the lettering). *“Why,” said I,
‘“you are looking at his name plate. That is
Mr. M——'s place of business.” *“Well,’
said the man, *“I have seen some thousands
of door-plates, but I never eame across one
that I could not read in my life. This bewts
me.” This plate was done in three styles;
the name was ornamented Roman, the
middle line in German text with flourishes,
and the bottom line in Gothic lettering, and
not at all easy to read.

The workman, having the plate properly
set out 1n pencil, can now “point it in,”
using the steel point (I'ig. 23).  Use the rule
for all straight and angular lines, and the
dividers and rule for parallel lines, and keep
the ‘“block letters” upright, and the
“writing” at a moderate angle. The sizes
of brass plates vary greatly, from a small
plate 4 in. X2 in. x # in., bearing the words
“push,” “ring,” * knock,” etc., to oor
plates 18 1n.X12 in.xX31 in, and it is in
engraving these large plates that chisel work
comes 1n with advantage. The plate being
“pointed in” ready for cutting, it will
require to be mounted on the stone with
cement. Before pouring the hot cement on
the stone, brush off’ all the dust and sand
that may ke adhering to it, and place it
before the fire to be thoroughly warmed
through, then warm the plate, and lay it on
the hot cement, pressing it down so as to
make it solid to work upon. This will
deaden the sound of the Lammering, and
resting the stone on the large sandbag will
further deaden the sound, counteract the
effect of the blows on the chisel, and enable
the engraver to turn the work in any re-
quired direction (Fig. 21).

In order to outline the letters the operator
must first take the chisel (FFizg. 25), and whet
it at a rather acute angle, and *‘set oft” at
about 30°. Commence with the perpendiciu-
lar lines ; outline them boldly as recards
depth, holding the chisel shightly sideways,
so as to “undercut” the letters. * Under-
cutting ”” makes the letter or figure slightly
larger at the bottom of the cut than at the
surface, and therefore holds the wax more
securely. Having cut all the perpendicular
lines in one direction, turn round the block
and recut the same lines in the opposite
direction ; this will make the corners square.
Then cut the cross lines 1in like manner.
The straight lines will be much more easy
to cut than the curved ones, so, until the
workman has obtained full command of the
chisel, he will do well to eut the curved
lines with the graver. The outlining being
done, take a chisel nearly the width of the
lettering, and proceed to sink the letters to
the depth of one-sixteenth of an inch (Figs.
26 and 27). Leave the bottom of the cut as
rough as possible, as it tends to hold the
wax. This being done, take the scraper
(Fig. 24), and remove the “burr” or “fash”
thrown up by the action of the chisel. Now
take an ordinary graver with a wide facet,
and square up the corners, and give a grace-
ful outline to the curves. If the plate is
to be mounted on a mahogany block, the
four screw-holes must now be drilled and
countersunk, which the workman can easily
do with the handy Archimedean drill ; but
if the plate is to be put upon a door, 1t will
be required to have soldered on the back
two bolts, which will, by means of nuts,
secure the plate on the inside of the door.
This must be done before the waxing of the
letters is proceeded with., The bolts now
being attached. take some turpentine and

The Work Magazine Reprint Project (-) 2012 toolsforworkingwood.com



596

FENGRAVING ON METAL.

[Work—December 7, 1889,

clean rag, and thoroughly clean all the
letters carefully. |

The process of waxing requires to be con-
dueted  very carcfully.  The wax made
speeially for the purpose may be bonght at
an oilman’s; take a sutlicient quantity ol

of water. Iub the stone always in the same
dircetion, lengthways being  preferable.
The wax being removed, dress the plate
with a piece of leather, using crocus, and
plenty of common oil to moisten the crocus.
A final polish with a piece of soft leather—

wax of the desired colour, black or red, | chamois  will  do—with lampblack as a
and  pulverise

it in a mortar.
Have the plate Fig. 21.—Mode of cutting out Letters with Hammer and Chisel on W

quite clean, and
fill all the ecuts
with suflicient
of the powdered
wax, being care-
ful not to let
the wax extend
all over the
plate; then take
a  camel - hair
brush, and ga-
ther tho wax in
a little hillock
above the sur
face of each ent
to allow tfor
sinking.  Now
put the plate
mmto a hot even
and watch it g
carefully, turn- o B
ing the plate
frequently so as
to heat it evenly
all over. Do not.
let the wax
bubble or boil.
As soon as the
wax begins to

ported by Sandbag.

I

Brass or Zinc Plate, the Metal being bedded on Stone sup-

NS

l zine plate work, I must mention two matters
whir]l, although not of the greatest import-
‘ ance by themselves, yet, as a whole, will
' make or mar a brass or zinc name-plate, I
“allude to the filling of the letters. [f a little
| extra expense be no nhject, use the very
- best ’uhluﬁ{ or red sealing wax ; the appear-
ance will fully
repay the en-
graver for the
extra  expense
involved. My
London readers
may obtain this
best  wax  at
most good sta-
tioners’, and the
cost 18 usually
threepence per
stick. T?lﬂ
seccond  quality
scaling wax 1s
used for very
large plates, and
is  sumilar to
that used by the
post-oftice  ofii-
cials.

SRR \ 7\
- I'he

other
little matter I
wish to impress
on the memory
of the young
workman  ap-
plies more par-
ticularly to cut-
ting zinc. The
peculiar nature
of zinc tends to

Fig. 22.—Hammer for En-
graving on Brass and Zin¢
Plate.

Fig. 23,—Etching Needle or Tracing Point.

—_ Fig. 24.—Scraper for removing Burr thrown up by Chisel

Fig. 25.—Outlining Chisel for Brass and Zinc, as for Door Plates, etc. Fig. 26. —Narrow flat Chisel for cutting out the metal from the Letters, :
Fig. 27.—Broad flat Chisel for cutting out large Letters.

melt take out the plate from the oven,
and press the wax in the cuts with a piece
of flat iron or steel. It is hardly possible
to avold getting the wax all over the plate,
but while the plate is hot it can be wiped
off, if it is not too close to the letters.

The plate must now be left to cool
Frﬂ.f.lunlly. To remove the superfluous wax
rom the surface of the plate, the water of
Ayr stone must be freely used with plenty

olishing medium, will finish the plate and
Llauken the letters. The mahogany blocks
for mounting the plates are made to order
by a cabinet maker. But the engraver of
small plates is supposed to be able to fix
them Limself, so that he should be pre-
pared with the necessary tools. Zinc plates,
1t is scarcely necessary to say, are treated in
a similar manner.

Before I conclude the subject of brass and
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“clog” the point of the graver. To obVIBtE
this, and tulz:lenr the point for the follo b
cut, I usually have at my right hand a r}
flat piece of wood, pine or deal—in fack S5 -
soft piece of wood will do—which 1s SCrEEEEL
down to the bench in a convenient POSITEEE
so that the engraver may dig 1n _th"-’-‘- 3
after each cut, and so clear the gl‘a‘f@- T
from the zinc which 18 attra.ﬂted“:{

of the steel while cutting thro
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; DULCIMER, AND HOW TO
A BUILD ONE.
BY R. F.

=

OF THE SHELL AND FITTING
o il OF SOUNDBOARD.
S Now take the blocks and gauge a mark 2 in.
“¢om the square edge on the under side,
“end screw the back on level with these
L marks with No. 6 screws 1% in. long. Put in
" Serews at intervals of about 2 in., com-
mencing at 2 in. from the bottom. Grease
them before turning them in, as they must
* some out again before finally fixing on the
*back. Lay a straightedge across top and
S Bottom, mark off projecting corners of the
% "Blocks, and saw and plane them off level, as
““shown in Fig. 3 by dotted lines.

“"Now take the back off again, and clean
S of all burrs or chips that may have got
Smised, and with some hot and strong—
tﬁfck—glue, quickly run over two
mches of the edge of the back and the
mnderside of the. block, and, slipping
ilem together, work them up and down
b few times to get a good connection,
nd drive the screws home. Clean off
| glue that has squeezed out, and repeat
je operation on the other block. Now
it three blocks of the inch-square stuff
8% in. long accurately into the angles
formed by the back and blocks on each
o #ide, glue them 1n, the
fisst one at a distance of
» two inches from the bot-
- fom BdgE, A (Flg 4), and
w86t aside for a day or
. two to dry.
% Our instrument is now
_ ning to take sha,pe,
“bot has yet to be
- 8frengthened by “brac-
g’ First, for the front

grace. For this cut a

“COMPLETION
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ticular or fussy, here let me caution you to
clean off all superfluous glue as you go
along, or some may be left that will after-
wards cause a deal of trouble by giving rise
to an unpleasant jarring through cracking
or warping off.

Back and front braces having been fixed,
the next things to see about are the inside
bridges. Without these the belly would
not stand the pressure of the strings, but
would “swamp,” and most likely split.
For the treble bridge, take a piece of the 3
b stuff 11 in. wide, and fit it between the
front and back braces at a distance of 104
in. from the left bottom corner and 4 from
the left top corner. It should be let into
the inner sides of the braces about } of an
inch, and must be perfectly flush with the
top edges of them. The bass bfidge is
fitted in exactly the same manner at a dis-

Fig. 3.—Diagram showing how to
Mark off Corners of Blocks.

shell, mark off the width from back to front,
and reduce the board o within , in. of this
width ; lay it on again, and mark off care-
fully to correspond with the marks on the
blocks, and saw off to these marks. Fit the
belly in the grooves by sliding it up from
the front. You will. find that the arched
top of the front brace will make this rather
difficult, but a little patience, gentle tapping,
and easing where necessary, will soon ensure
a good fit. It is not required to fit too tight,
but only tight enough to prevent rattling ;
and, having effected this, remove the board
again, and at a distance of 7 in. from
the bottom edge and 4} in. from the
left side make a dot for the centre of the
treble sound hole, and 63 in. to the right of
this make another for the bass. These
sound holes are to be of 2} in. diameter, and
may be cut with a pair of cutting compasses,
a cutting-out bit, or a very fine-toothed
pad saw. If a saw 1s used, great care
must be taken to avoid splintering the
edges. The belly must now be thoroughly
sandpapered on both sides, and will then

be ready for fixing. Glue the top edges

of the front and back braces, and along
the grooves and also the edges of the
belly, and as quickly as possible slip it
into its place and fasten it down with
brads to the braces. Clean off the front
and back edges level with the braces,
and clean off also any incqualities of
surface that may show.

The front and back fac-

ings may now be put

on. These consist simply

of pieces of §-inch stuff

fitted accurately over the

front and back edges of
the instrument, and when
serewed and glued on
forming an additional

>

: smortise in the front end

support. The top edges
should be raised above

-_——

==

the level of the belly

~of each block 13 in. long, \_
Lin. wide, and # in. deep,
0(Fig.4). Take a .

D

} in. and the ends must
be cleancd off level with

"n:"'ﬁ"i'- ?f % Etuﬁ;
- 21n. wide, and of
~ the necgssa.ry
* length, and cut
ik to fit accu-
_ rately into each
. Mortise, and, at
_ the same time, fit

A

.~ perfectly level on /

c

o i il e T —- ik

the blocks.
p - Fig. 7 shows
front of instru-

ment with facing

Fig. 7.—Front of Dulcimer with Facing on.

on, under which
dotted lines show
outlines of belly,

\

§the back. The °
“top edges of this

Fss w ———

+

wath the lower edge of the groove, B
$g. 4). It must not, however, be quite
Straight from end to end, but must rise
§10. In the centre, so that the top of the
brace ?E'ﬁl?ﬂnta_ a slightly arched appear-
s will give the belly a rather
bnvex surface, as it is found that this
M gives a better tone, and also presents
greater resistance to the downward pres-
e of the strings,
. When the brace is finished, fit it into its
piace, and bore a hole in each tenon to take
<0 cut clasp, and along the underside
& the front edge of the back bore half a
" _.J;EEH to take E—m. nla{.%ls. lTake t]l:lle
again, and, quickly gluing the
o Mli'bpttnm edge of the brace, a,lgn the
Ortises the brace into its place, drive
£ naus home, and punch the heads in.
& back brace 1s made and fitted in exactly
".Same way, except that no curve or rise
."jr-’ w0 't;hﬂ_ top Edg.ﬂ.
6 the *hﬁk of being thought too par-

L

Fig. 6,—Shell u_f Dulcimer complete.

TO0000 ¢

brace, and inside
bridges. The de-
scription of the

Orace at each end must come exactly level | tance of 3 in. from, and parallel to, the

right-hand block. These bridges must be
considerably lightened by boring a series of
holes through them with a % centrebit.
Draw a line down the centre of each side of
the bridges, and mark off at intervals of 11
in. ; then bore through till the bit pricks,
reverse the bridge, and complete the opera-
tion, as in Fig. 5. Glue the bridges in and
fix with two or three screws from the back.
The “shell ” should now present the ap-
pearance shown in Fig. 6, in which A repre-
sents wrest-pin block ; B, hitch-pin block ;
c, front brace; », back brace; E, treble
bridge ; F, bass bridge ; ¢, lining blocks.
Everything is now ready for the fitting of
the most important part, the belly or sound
board. First take your piece of pine, and
carefully clean it up till the edges will
just fit into the grooves in the blocks, B
(Fig. 2). Now carefully draw a line on
your blocks 2 in. from the inner edge. This
will exactly correspond with the depth of

the grooves, and, laying your board over the

Fig. 5.—8Side View of Inner Brldges.

construction
given above will
be easily understood with the aid of the
figures. I will show how to complete the
dulcimer 1n another paper.

+ 8

ITS PRINCIPLES AND

PRACTICE.

BY GEORGE EDWINSON BONNEY.
-2

Brassing.—The art of electro-depositing
brass upon 1ron, steel, copper, and zine, is
not only a most interesting subject to the
student of electro-metallurgy, but is also of
great commercial importance, sinee the value
of articles made with any of those metals is
considerably enhanced when coated with
brass. This art has only been put to prac-
tical use in this country during the last
twenty years, although it has been success-
fully practised in Germany and France for a
much longer period. Much of the tinselled
imitation gold wires, spangles, and threads.
used in England are only made of copper

BRASSING @
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wires electro-brassed, and these are imported
in large « wntities frem France and Ger-
many. DBrass was deposited by M. de
Ruolz in 1841, from solutions of t.iua double
cvaniﬁa& of zinc and copper. In 1847
M. Charles de Salzede patented a process
for brassing and bronzing steel, 1ron, zing,
lead, aud tin. Although Messrs. Russell
and Woolrich  patented a process for
Lrassing in 1849, Mr. Joseph Steel another
in 1850, and Messrs. Morris and Johnson
a good brassing solution in 1852, Mr.
Napier writes of it in 1875 as being “a
process very diflicult, although we under-
stand it is done very extensively by means
not made public.” All who have had to do
clectro-brassing agree in saying that the
process is difficult. The difliculties usually
experienced are a tendency on the part of
the solution to deposit its copper ov its zinc
in excess when a very slight change is made
in the depositing arrangements, and a ten-
dency to become poor in metal after being
worked for a short time.

The cause of these difficulties appears to
be in—(1) The unequal resistance to the de-
composing effe¢t of the current offered by
the copper and zinc salts held in solution.
The copper salts are more casily decomposed
than the zine salts; hence, when a current of
low E. M. F. is employed, the copper 18
deposited in excess. Zinc salts require a
higher E. M. F. to effect their decomposi-
tion than those of copper. (2). The unequal
solubility of copper and zinc as anodes 1n
the depositing solution. It matters little
whether the anodes are composed of brass
or of plates of pure copper and pure zine :
the effect is the same In maintaining the
solution at its proper metal strength. The
oxide of copper formed at the anode 1s more
readily dissolved in the menstruum of the
solution than is the oxide of zinc, hence
the solution soon becomes rich in copper,
and correspondingly poor in zinc salts.

The remedy for the first difficulty 1s to
employ a battery or other generator of elec-
tricity giving a current of sufficiently high
E. M. f to decompose both copper and zinc
salts as required. Now, copper can be de-

osited from its solutions by a current
waving an E. M. F. of from half to one volt,
but zinc salts require current at a pres-
sure of at least one and three-quarters
volts to decompose them. These pres-
sures may be represented in the first
case- by the Smee and Daniell cells,
whilst we must have recourse to the Bunsen
cell to provide the latter. Hence the
Bunsen has been proved to be the best for
electro-brassing purposes, becausce its current
has a sufficiently high B. M. F. to decom-
pose both copper and zine salts 1n a brassing
solution. The relative proportions of the
two metals deposited are also regulated by
the volume of current or quantity of cur-
rent passed through the solution in a given
time. 1t has been proved in practice that
when a brassing solution is depositing the
alloy in proper condition, an alteration in
the anode surface exposed to the action of
the current will affect the character of the
deposit—an augmented surface causing an
excess of zine, whilst a diminished surface
causes an excess of copper. Copper is also
deposited in excess when motion 1s given to
the articles receiving the deposit, and this is
increased with increase of speed. Zinc is
deposited from its solutions at the rate of
185 grains of metal for each ampeére of
current passing through the solution in an
hour. Copper is deposited at the rate of
18°1 grains per ampére per hour. Therefore
an increase in the volume of current would

tend to deposit zinc in excess of copper, and
this would be brought about by lowering
the anode in the solution, and so reducing
the resistance of the circuit.

The second difficulty may be met by em-
ploying a solvent in the solution which will
readily dissolve the oxide of zinc as 1t 1s
formed on the anode, and form a double salt
of zine easily decomposed by the current at
the cathode. In practice it has been found
that liquid ammonia best fultils the required
conditions, since it readily dissolves the
oxide of zinc, and then yiclds its metal up
to the free cyanide of potasssium present
in the solution, formung therewith the
double cyanide of zine and potassium.
When, therefore, the workman perceives his
anodes ceated with a whitish deposit, or
when a.whitish powder 1s seen to fall from
the anode to the bottom of the vat, he may
be sure that the powder 1s oxide of zine,
and to dissolve this he must add liquid
ammonia to the solution until the anodes
again work clear.

When, by practice, the right conditions
have been found to deposit the desired
colour of brass, such as the E. M. F. needed
to overcome resistances and force the proper
quantity of current through the solution,
the most suitable area of anode surface to
the work in hand, and the best strength of
the solution, these conditions should be
carefully maintained, cven to the employ-
ment of the same gauge of wire for the
slinging wires.

Mr. John T. Sprague, in lus book on
“Electricity : its Theories, Sources, and Ap-
plication,” gives the following * Principles ”
as a guide to the deposition of brass and
other alloys :(—

“1. The object to be attained 1s the de-
posit of definite proportionate weights of
two or more metals ; but as the current
knows nothing about weights, but measures
its work by equivalents, the proportions by
weight desired must be reduced to equiva-
lent proportions, by dividing the weight by
the electrical equivalent (of the metal).
Thus a brass is required containing 64 cop-
per to 36 zine; 64 = 31'75 = 202 and
36 = 32'6 = 108 gives the prnllmrtion in
which the current must divide itself between
the salts of copper and zine.

“2. The solution need not contain the two
metals in either of the two proportions,
weights, or equivalent ; the relative degree
can have no fixed law, as it must depend on
several conditions, and mainly upon a com-
bined consideration of the facility with
which the two salts decompose, and the
equivalent proportion required to be de-
composed.

“3. Incompatible salts cannot be joined
in one solution (that is to say, salts which
exchange their constituents or throw down
a portion as insoluble), unless another in-
gredient is to be added which will re-dis-
solve the precipitate; this latter i1s often
the case when ammonia or cyanide of
potassium is to be added, more especially
ammonia. In such cases, however, 1t must
be ascertained that these new conditions
do not alter the relative conductivity or de-
composability of the various metals 1n
solution.

“4, It is of the utmost importance that
the metals of which the alloy  consists
should not have any strong electric relations
to each other in the solution to be used. It
must be remembered that what is called the
electric order of metals is a pure delusion,
unless taken in a ]ga.rticular solution, for a
metal may be positive to another metal in
one solution, and negative to it in another,
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as this depends upon the aflinities of the
metals to the other radicals. ,
“5. 1t is desiralle that the several salts
should have nearly the same electric resist-*
rtly

¥
g
d

ance, or that these resistances (which
depend upon the quantity of each salt dis<
solved) should be proportioned to the rela-
tive currents required; but this 18 not
essential.

“G. 1tisessential that the battery power e
balanced against the decomposability of thes
several salts. This 1s distinct from their®
resistance.  Each chemical combination
needs a fixed force to decompose it, and thig
is effected by maintaininga suflicient electrie
tension at the plates to effect it. This may -
be called the specijic molecular resistance,
set up at the cathode only, while the elec-"
tric resistance lies in the space between the
plates,  1f there i1s a great difference be- :
tween the specitic molecalar resistance of «
the different salts, the current will tend to
reduce the lowest only, and that, perhaps;
in a powdery state ; 1n such cases, the only”
remedy 1s to have only a sufficiency of the
weaker salt present to supply the required
deposit, thus forcing the current to act sufi-
ciently upon the more resisting salt.”

Mr. Sprague presents in tabular form a
list of eizht brassing solutions, from which
it will be seen that they all contain cyanide
of potassium, with one exception. Tila de-
composable salts in solution are, therefore,
simply the double cyanides of copper, zing,
and potassium. In the following table the
quantities are proportional to each other,
and therefore may be taken as grains;
ounces, or pounds. !

TABLE OF BRASSING SOLUTIONS.

L

3

| ! 245

Water .. . 15,000 5,000(1,280] 50 | 400|160| 10 2,000
Cupper— A
Chloride.. | 5 | 15| — |—| 2| =—|—]| 10 °
Acetate .. | — | — | 6 | D | —] =] =—]| —
Cyanide.. | — | — | —|—=|—]| ¥ |—]| —%
Zinc — :
Sulphate 48|35 |10|—|4|—|—|2
Acetate .. | — | — | — |1 ]|=—|—]|—]|— .
Cvanide.. | — | — | = |—=|—}| Y |—|—
Potassini— ks
Cyanide.. |12 |50 | 8 |q.8.) — |16 | 1 | 24
Carbonate | 610 [ 500 | 72 | — | 50 | == | — | 160

Acetate .. | — | = | — 10| —]—|—|—

Ammonia— 23

Liquid .. | — | —|— [0 |—=|—|— (98 .
Carbonate | — | — | —|—|—|16]| 1| — ~
Nitrate .. |05 | — | — | — —_— ] —
i -

The solutions mentioned in the foregoing -
table are made up in the following manner:—

1. This is M. de Salzede’s solution:
Dissolve the cyanide of potassium in 120 =
parts of the water. Heat the remainder of
the ‘water to a temperature of 150° Fah., and
add to it, whilst stirring well, the salts ot =

d——

otash, zine, copper, and ammonia, eaci &
Eepara.te]:,r until a.IiJ has been dissolved. ¢ Mix ¢
the cyanide solution with this, and allows
the solution to stand exposed to the air I0E
a few days. then work with a battery of twa=
Bunsen cells giving a full current, and uséss
an anode of brass. - ki

9 This is also a solution introduced B¥s
M. de Salzede, and is made up and WOrke&
in a similar manner to No. 1. o

3. Divide the water into two parts. 288
one of these parts and divide 1nto ToR
parts, using each to dissolve the severai.
salts in the following manner. First diss DTWE
the copper salt, and add to 1t half of 8
ammonia. Secondly, dissolve the zZCSS
in the water when heated to about 1807 £33
and add to it the rest of the am
Thirdly, dissolve the potash in 1tS g8
water. Fourthly, heat th INI0E:

L]
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" of water to about 200° Fal., and dissolve
 therein the cyanide of potassium. Then
. jnix solutions 1 and 2 ; add solution 3, then

"-; 4, stirring all the time ; and finally add the
* temainder of the water. Work with a full
'*r battery power, using a brass anode, and add
% eyanide or ammonia when required.

% 4. This 1s the solution of Messrs. Russell
- and Woolrich. Dissolve the copper and
. . zinc salts and the potassium acetate in part
- of the water ; then add potassium cyanide
. until all the precipitate is dissolved. The
. potassinum cyanide should be inexcess, toform
© free cyanide. Worlk with a brass anode and
g full battery.

. 5. Dissolve the salts separately, then mix

*

] together. ‘
® 6. This is Messrs. Morris and Johnson’s
 golution. Dissolve the salts separately and

~ mix together, adding the cyanide of potas-
+ sium last.
~ 7. Dissolve the salts in the water and
& heat the solution to a temperature of 150°
. Fah. Suspend a large plate of brass in the
i solution, and connect to the positive pole of
. a strong Bunsen battery (three or four quart
¢ cells in series) ; suspend a small rod of
‘copper in the solution and connect to the
‘negative pole of the battery, and pass a
current until the solution deposits brass
““freely on the copper rod. The temperature
. must be maintained throughout, and the
_solution worked hot. Add cyanide or
. ammonia carbonate as required.

- 8. This is Brunell’s solution. Dissolve
. the salts separately. Add part of the potash
¢ solution to the copper and the zine solutions
 until a precipitate has been formed, then
% add enough ammonia liquid to dissolve the
: E‘I;Etllpltﬂ:te; finally add the cyanide solution.
~ Work with a large brass anode and two or
i more Bunsen cells, adding ammonia or
" cyanide as required.

. Preference is given by Mr. A. Watt to
pﬁ.aulutzpns No. 3, 7, and 8, because these
+ contain ammonia, and this dissolves the
‘1 zinc oxide from off the anode. Whenever a
. white deposit is seen on the anode, add a
little free ammonia liquid. Cyanide is
. added when the deposit appears to be
~ deficient in copper, and zinc is in excess.
- When the solution appears to be deticient in
- metal strength—that is, holds less than a
proper working quantity of both metals—it
- must be strengthened by adding to it a
- strong solution of ‘ the double cyanides of
potassium, zinc, and copper. This deficiency
18 Indicated when the alloy is deposited
slowly, and has either an earthy or a
Ereemsh hue. When the deposited brass
' has a dull, dead, or matt appearance, the
~ deposit may be improved by adding to the
éﬁqlutinn a small quantity of arsenious acid
~ 'dissolved in a solution of cyanide of potas-
;;“ sium. The effect of this addition to a
'H - brassing solution is similar to that of bi-
. sulphide of carbonon a silvering solution, as
3?{'__ 1t gives to the deposit a bright and lustrous
It should only be added in
small quantities at a time when required.
- Lhe arsenlous solution is prepared in the
- following manner :—Dissolve 11 ounces of
. botassium cyanide in half a pint of distilled
- Water made hot on a sand bath, then add,
- Whilst the solution is still hot, 4 drams of
~ white arsenic (arsenious a.c:'dcg, and stir until
~all the arsenic has dissolved. When cool,
s Place the solution in a glass-stoppered bottle,
rand label it Arsenious Solution, VERY
(POISONOUS. This "poison is even more
Virulent than cyanide of potassium alone.

. Mr. A. Watt (who has had considerable
£Xperience 1n electro-brassing work) prefers
kbrassing solution made direct from brass.

R i e
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To do this he first dissolves good sheet brass
1n a mixture of 4 parts nitric acid to 2 parts
water, by the aid of heat, until the acid
solntion ceases to dissolve any more brass.
T'his solution is then diluted with four times
its bulk of water, and to this add strong
hquid ammonia until the green precipitate
first formed is all dissolved, and the 1quid
assumes a beautiful clear blue tint. To
this add a strong solution of evanide of
potassium until the blue colour di

_ ‘ . disappears,
and is followed first by a pinkish and then
a yellow tint.

After this add a little more
to form free cyanide, and set the solution
aside for twenty-four hours before using. It
should contain one ounce of brass to the
gallon, and is worked as directed in the
preceding paragraph of this article.

~ LPreparation of Metals to e Electro-
DLrassed —The various metals intended to
receive a coating of brass must each receive
slmmal treatment, since all do not receive
the brass coating with equal facility. Cast
vron should be pickled for half an hour in a
mixture of sulphuric acid and water, in the
proportion of 1 pint of acid to 1 gallon of
water. It must then be rinsed in elean
water and scoured well with a hard brush,
coarse sand, and water, until quite free
from black oxide and dirt. When quite
clean it should be rinsed in clear water, then
in a cold potash dip, again rinsed, and
transferred at once to a very rich brassing
solution, worked with current of extra high
E. M. F. and volume. Wrought iron is
Erﬂpﬂl‘ﬂd In a similar manner, but may be

rassed 1n a weaker solution, and with a
current of less strength. Zine should be
cleaned in a pickle only one-eighth the
strength of the above, with two ounces of
hydrochloric acid added to the gallon of
pickle. It is then scoured in the same
manner as cast iron, and immersed in a
brassing bath suitable for brassing wrought
iron. Pewter should be pickled for half an
hour in a solution of nitric acid and water,
in the proportion of half a pint of com-
merclal acid to one gallon of water. It
should then be scoured with a soft brush in
fine sand and water, rinsed, and p'aced in a
bath suitable to zinc or wrought iron. ZLead
should be treated in a manner similar to
that for pewter, but must be brassed under
conditions suitable to cast iron. Only one
kind of metal should be placed at one time
in the brassing bath, and the slinging wires
should be of stout copper wire, so as to offer
as little resistance as possible.

Finishing Electro-Brassed Work.—When
the articles have received a sufficient coating
of brass, they should be removed from the
vat and rinsed at once in hot water. This
will facilitate the drying, which should be
further accelerated by placing the goods in
hot boxwood or mahogany sawdust. They
should then be brushed with a soft long-
haired brush to remove the sawdust, and
rubbed with a bunch of clean soft rag or a
piece of chamois leather. The goods may
now be lacquered or bronzed, or otherwise
ornamented, as taste may dictate.

When electro-brassed goods areintended to
be lacquered on a golden yellow coating, Mr.
Watt recommends that they be finished in a
special brassing bath, made up similar to

0. 3 in the foregoing table, using copper
sulphate instead of the acetate. A few
minutes’ immersion in this bath will suffice
to give a finished yellow coating.

e also says that an indifferent coating
on iron or steel articles may be improved by
dipping them for a moment in one of the
dipping acids for brass, and plunging them
at once in cold water. When such metals
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former reigns.

have received an extra strong coating, they
may be thus treated with advantage, the
resulting colour of the deposit being equal
to that of solid bras:

Much interesting/ matter tespecting the
electro-deposition of brass, together with
full det&i}s of several brassing solntions,
taken from I'rench and American sources,
and others not mentioned in this article,
may be found in Mr. A. Watt’s book on
“ Electro-deposition,” pp. 366-3294.

+ 0+

THE BUREAU IN GOTHIC STYLEL.
BY D. ADAMSON,

et

HAvING given in previouspapers the cround-
work or construction of a plain bureau, let
us now sce how 1t may be enriched by
ornamentation—how, in other words, it may
be finished in any characteristic style that
may be desired.

It 1s, of course, out of the question that
every style or variety of style can be con-
sidered here, for to do so fully in even one
of them would require far more space than
can be devoted to the subject in its entirety.
At the same time suggestions which will, no
doubt, prove of service to the novice in
directing him how to finish his bureau in a
few of the more popular styles may be
attempted. The salient features of these
will be given, omitting little points which.
however interesting to the antiquarian or
student of old wood work, would only tend
to embarrass the beginner, and perhaps
unduly discourage him. For example, much
might be said on the minute details by whiel;
the Early Tudor is distinguishable from the
later Tudor or Elizabethan, and this again
from the Jacobean. All are similar, and
yet each has peculiarities of its own, not
strongly marked in all cases, for it must not
be forgotten that in the progress of any
art there is no such thing as an abrupt
transition from one characteristic style to
another. No; the changes are gradual, so
gradual that one scarcely observes them

assing, and only recognises that there has
Eeen a modification by comparing the pro-
ductions of different eras. Then indeed.
the distinctions are apparent, but who can
say when first the slight differences which by
degrees eventuated in a distinct style were
introduced? KEven during the last twenty
years, while fashions in wood work have been
changing with unexampled rapidity, it has
been 1mpossible to note the subtle altera-
tions by which one style has superseded
another, though the most casual observer
cannot have failed to notice that the furni-
ture of to-day i1s very different from that
of only ten years ago. Then the so-called
Early English furniture was all the rage,
now our leading designers are giving them-
selves more scope, and the stiff, severe
“Early English” has been replaced by
what 1t 1s hardly too much to say will re-
sult, if it has not already done =o, in a
style as characteristic of the present age as
the Queen Anne—which, by the way, is
somewhat vague—or the Elizabethan one of
It will thus be seen that
styles, whether in architecture or in furni-
ture—and the two are very much akin—
glide into each other as it werc. There
18 no abrupt transition.

Now, although only a few wvarieties of
ornamentation can be dealt with here, the
student must not imagine that a bureau, or
other article of furniture, cannot be made
or finished in any style desired, and as it is
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possible he may wish to try s hand at de-

sieming, the reference made above to archi- | furn

teeture will supply the elne. Naturally
enongh the rarniture of any period or conn-
try 1s in harmony with the style of the
buildings within which it was _
that the desizner in adapting old styles to
modern artieles can hind a store of detaal by
htlltlj.'in'.," the architecture of the t‘tll'l'L‘Hill'll't].II-
g period. This, it will he observed, 1s
very different matter from copying or re-
produnecing as some might like to do. N
doubt 1if this could he manased dittienltices

No | conld execute it.

- apply it to the modern contrivance, whether '

iture or other articles; and lo, we have

Cthas i'll (iothic style, not a copy of a piece of |
Giothie work, but a picce of work in Gothie

}11&1:‘1%]1 SO

style.  Herein  consists the principle of
making anything in any style.  Now,

let us see how we are to apply this prin-

ciple - construeting a “ Gothie” burean,

bearing in mind that no great elaboration
can be attempted, but that the desien must
be such that an amateur of ordinary skill
This restriction, of COWrse,

confines us within very narrow limits, but

- perception of its unfitness.

T T el

—

not commend 1t as a suitable style for
modern furniture. It may he said that the
reason ol 1ts failure to do so is an evidence
of want of taste; but it may almost with
greater show of reason, be nrged that its
rejection 1s a proof of instinctive artistie
Lt 15 essentially
1 adapting it to
s beauty is lost,

a style for stonework, and 1
modern furniture mueh of it
Perhaps association of ideas may have SOme-
thing to do with the dislike to IIJLITE Giothic
domestic fittings, but whether or not thigs
15 the case the style has never really taken

T —— i %

——

would be diminished to some extent, at
least so far as designing i< concerned ; hut
when furnitnre is in question it is alto-
cether impracticable. Why ? For the simple
reason that furniture, as we inderstand it, is
a modern invention.  Iven that of compara-
trvely recent times is gquite out of character
with onr ideas of taste and comfort, so that
the merecopyingofold examples wonuld be nse-
!!:_:-i*%} eviern JJ, IIHll,‘I'Ii., there were :
Fake, for instanee, the burean.  We may
wiant to make one in Gothie stvle, bt 1-.1.':'.:
shall look in vain for an example contem-
porary with it.  That, however, does not
prevent us making the hurean with Clothie
l:‘h:ll‘:lf'[i'l'!.'-|ir'.'-'.‘ for these ean be adapted to
. We scize a few, or it may be only one
ol the leading features of Gothie m'nrimrnl-:

any to copy. |

.Eﬁ/ﬁj?j;}'_;:? — T ' r ;;'_w — .= = '_T-_ :
F== e,

_‘-I.:I.—ﬁ .:-‘-Fl__.

Fig. 1.—Gothic Form of Bureau.

as some compensation for this 1t must not
be forgotten that simple ornamentation
properly done 1s likely to be far more effec-
tive than more ambitions work badly exe-
cuted. .\ simple rendering of any style can
he given, for it 15 not necessary to crowd 1n
every variety of detall which may be attri-
buted to it, and this remark 1s, perhaps,
eculiarly applieable to the Gothie, which,
'I:L\’illj_:‘ been developed prineipally in work

LTI T

— = Lt e
NS e

- — ——— e

of an ecelesiastieal character, 15 not so well |

fitted for reproduction in domestic furni-
ture. Certainly Welby Pugin, and one or
two other designers, have done their best
to popularise it, and have given us sufficient
evidence that it is adaptable to work of the
hichest oxcellence ; but the fact remains
that there is something about it which does
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any substantial position in onr homes, and
when it is seen in furniture it is generally
in a very modified form. In Fig. 1 we see
how we may give a slight Gothic character
to the burean without in any way departing
from the structural details deseribed, except
that the cock-beading round the drawers 15
omitted. It will be noticed that the edges
of the rails between the drawers, etc., 8r¢
what is known as stop chamfered, an effec-
tive, and at the same time a simple, means
of giving a semi-Gothic feeling to an other-
wise plain piece of furniture. As will be
seen by Fig. 2, which shows the chamferlﬁ
on an enlarged scale, the edges are bevell

till within a short distance of the Ellt_l_ﬂ-
The front edges of the ends are treated M
a similar manner, a stop being made near
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rails, except on the outer edges, where
" the chamferinp runs through almost j.om
" the top to the %Jottum. To chamfer evenly
' 8nd neatly a special tool should be used, as
“4n ordinary bull-nose plane, though effective
ised hands, is likely to produce un-

esults. The little contrivance

' sonstruction and manipulation that the
: "?7..'."."!'..,. 2teur need not waste money on the more
 elaborate planes specially prepared for cham-
" fering. It compares favourably with any of
~ them, except, perhaps, that it is not quite so
"~ quick in action. his is how it is made.
A . pieces of wood, say, } in. thick, 2 in. or
“ 3 in. wide, and of any convenient length,
' Yavea triangular piece cut out—the angle
* for ordinary, i.e, square-edged, work
E 90°. Between these two pieces
a chisel is placed, with its cutting edge
< *5 ing up the angle as shown by the
% ghaded portion of the diagram. The
" “two pieces of wood are then screwed
|\ together, and bind the blade tightly.
" Tf necessary a little space for this to
e in, and prevent any tendency to
.~ ateral play, may be cut. The depth to
" “which the chisel projects below the apex
9f the triangular space must be regu-
“ated by the width of the intended
 bevel. %ﬂ use this handy little appli-
- ance it is only necessary -to draw it
~ back wards and forwards along the edge
~ of the board to be bevelled till it will
" temove no more stuff, when the bevel-
~ ling 48 complete. It will hardly be
' . necessary to say that one of the sides

of the triangular space of the stock must
F *‘ kept continuously against the wood
' being chamfered, and that if this ordi-
~ mary precaution is observed the cham-
~fers must be regular.
~~ To elucidate the action more clearly
‘those who may not have grasped the
84 1n Fig. 5,the tool is shown against
e section of the board, A, the edge of
~ which has been bevelled to the full
~ extent of which the cutter is capable.
~ The dotted lines may be said to repre-
 pent the portion of the chisel between
~_ the two pieces of wood which form the
. stock. The ends of the chamfer or the
- stop must be finished off with a chisel,
- for neither the little arrangement de-
: nor any other chamfering tool

i

L]

portion of the wevk, the chamfering,
nay be more cc veniently managed
vefore the parts are fixed together,
though it may not be absolutely
necessary. In Fig. 1 it will be no-
ticed that the drawer fronts have

bevelled edges, but if preferred they
may be left plain. In this case they
should be set back a little so as to
clear the chamfers, for the effect
would be anything but pleasing were
they to be flush with the faces of the
rails and ends. In Fig. 2 the rela-

tive correct position of the drawer
front 1s indicated in section by B,
the projection of the chamfered rail
being unmistakable.

In the same

seri
" willdo this.
I do not know whether it will be ad-

- visable to remind beginners that this ‘

|

Fig.. & —
Section of
\ Groove,

Fig. 3.—Panelled End of Gothic Bureau,

illustration ¢ represents the sec-
tion of the bevelled edge of a
drawer front. It will be seen

that the bevel 1s sunk slightly

below the face of the front, as

the trifling break gives a much
better effect than if the bevel
started direct from the flat. Be-

~ sides which, it renders clean, true

work more easy of accomplish-

ment, especially if the bevel is a
fairly wide one, when it would
otherwise be a most difficult
matter to get a sharp, clearly-de-
fined line. To form the sunk

bevel a rabbet plane will be in-

dispensable, for unless the bevel
can be cut regularly 1t should |

not be attempted, and it 1s almost |

impossible to do so by other means |

without a considerable amount
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Fig. 2.—Bearers and
Drawer Fronts.

of labour — more than the result is
worth. In forming the bevel first mark
1t all round the front with a cutting
gauge, then take a little off on the out-
«ide of the line with a chisel, taking
care not to let this cut on to the flat
front of the drawer. A guide is thus
formed for the rabbet plane to work
against as 1t cuts down the bevel, which
on the end grain will probably have to
be finished off with glass paper. This
should be held round a flat, straight-
edged piece of wood instead of on the
ordinary cork rubber, in order to avoid
rounding the edge of the break between
the bevel and the flat surface. It is
almost needless to say that the upper
edge of the plinth should be simply be-
velled off instead of being moulded as in
the original bureau, and that the edges
of the lid should be finished in a similar
manner rather than be rounded off.

If further adornment to the burean be
desired, we see how it may be managed
by referring to Ifig. 1, where the lid or
fall 1s represented with the panel sunk
slightly below the framing, the edges of
which are seen to be stop chamfered.
Further, the panel itself may be chan-
nelled or grooved as shown by the dia-
conal lines, in which case it will be as
well to let the grain of the wood run
parallel with them, instead of from end
to end of the lid. The section of the
channels or V grooves, as they are com-
monly called, from their resemblance to
that letter, i1s shown by Fig. 4. They
may be easily formed by the use of a
plane, the sole and iron of which are
shaped to correspond, but as a grooving
plane of this kind is hardly likely to

form part of the amateur’s outfit, the
alternative of cutting the groove with a
chisel will probably have to be resorted
to. If, however, the plane is accessible
to any who may not know how to work it
when they have got it, it may be said
that a guide in the form of a straight
piece of wood will have to be temporarily
fixed to the board to be channelled. There
will then be no difficulty in ploughing the
grooves straight and even. To cut the
grooves with a chisel is certainly a more
serious matter, but with care there is mo
reason why the work should not be as suc-
cessfully accomplished. If it is considered
to facilitate operations the channelling—-
which, by the way, should not be too wide,
say not over # in.—a small gouge may be
used at first, the channel afterwards being
brought to its proper shape with the chiseli

. or with a scratch or router, of which a ful
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description was recently given in these
pages. Those who possess a carver's V tool
of rather large size may be reminded that
they have a ready means of domg the
required shaping ; but even with its aid the
grooves will very likely present an uneven
appearance, unless some skill in handling 1t
has been acquired. Provided the lines are
straight, though, there is not much diflicnlty
in reducing them to the resularity without
which they will be but unsightly blemishes.
The useful glass paper must be resorted to.
I"it this over the edge of a picce of wouod,
which has been bevelled to correspond with
the groove, and rub till a sufticiently clean
channel has Dbeen got. Dy a moderate
exercise of patience aml cven papering, a
result which will compare favourably with
the more speedy method may be obtained.
Of course in rubbing down the groove with
slass paper, the picce of wood on which this
15 wrapped must be  held  finmly, for af
allowed to play from sude to side, first
sloping one way and then the other, 1t cannot
be expected that a clean, sharp-edged V
groove can be got. A little practice on a
waste hoard 1s advisable before attempting
to channel a valuable picee, for however
simple the operation may be, a few experi-
ments will show the necessity for care not
only in getting the lines equal, <., of
the same depth and width, but equidistant
from and parallel with each other.

IFor those who want a still more elaborated
burcaun a suggestion 1s given by I'ig 3.
There, instead of the end being plain it is
seen to be panelled, the edges of the
framing being stop chamfered, and the panels
themselves being V grooved to match the
front of the work. The framing may be
about 3 1in. wide, and should hardly be of
less than 11 in. stuff, which those who are
familiar with wood working will know will
be little, 1fat all,over 1in. thick when finished
up. If the framing is made from 11 in. stuff
it will be all the better. The panels should
not be of less than & in. stuft, which will do
very well, as they are not large, and instead
of being channelled as shown, they may be
bevelled to mateh the drawer fronts. The
framing 1s fitted together by mortise and
tenon joints, which those who have a craze
tor old-fashioned forms of working will pro-
bably think should be fastened by wooden
pins running through instead of by the
more modern, less barbarous, and equally
cfficient glue. The paneéls may be let mto
rebates run on the mner side of the framing,
or be let into ploughed grooves. In the
former case they should be fastened in with
beads, 1in the latter the grooves hold them.
No glue will be required ; 1n fact, 1t should
not be used to fasten in the panels, for the
reasons given when the necessity for allow-
ing for the natural contraction and expan-
sion of wood was referred to. IFasten the
panels into the grooves or in the rabbets
with glue, and they are almost certain to
split, but allow them play, and even mode-
rately seasoned wood may be used without
fear of sphtting. Naturally, if there is an
idea that the wood, from being green or
unseasoncd, will shrink to any great extent,
the grooves or rabbets, as the case may be,
must be deep enough to prevent the panels
drawing right out of them.

Nothing more need be =aid about the
construction of a “ Gothic” bureau, but, no
doubt, it will occur to those who intend to
make one that pitch pine is the kind of
wood which seems the most appropriate for
this style. Not that there 1s any valid
reason why it should not be made in any
other wood, only somehow or other this

plain Gothic wood work is generally as-
soctated 1 oone's mind viech piteh pime—
or perhaps 1 should say in mine, for I
don't know how the 1dea may strike
others—much 1n the same way that Chip-
pendale’s work suggests choice old Spanish
mahogany—only the association of ideas,
nothing more.  Well, 1if pitch pine is to
be the material, see that it is dry and well
scasonzd, thoroughly so, for, unless it is,
1t 18 sure to split, and afford, in a marked
dearee, an evidence of the way wet stuff
“woes.”  1f the novice wants to know what
this ““going” means, he is informed that
the vagaries of wet, 2.c., green, or, to use a
less technieal word, unseasoned wood, are so
numerous that space forbuds a detailed list
of them. It may, however, be said that they
are all annoying, and that “going” 1s only
a collogumal abbreviation of “ going wrong.”
Pitch pine is peenliarly afflicted with this
tendency, though if care is exercised in the
selection of sound dry stufl] 1t may be used
with as little hesitation as any other wood.
[t only remains to be sanl that the brass
handles and keyhole escutcheon plates, if
any are used, should be in keeping with
the Gothie character of the work, for unless
they are they will, instead of 1mproving it,
rather be a detraction.

O

OUR GUIDE TO GOOD THINGS.
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* ¥ Patewtees, mamwfiucturers, and dealers generally are re-
quested to send prospectuses, bills, ete., of their speciali-
fivs 1 tools, mackinery, and workshop applicices tn the
Fditor of Wonrk for notice ta * Our Guide to ood
Things." It-is desirable thad specimens showld he seit
Jor ecamination awd testing tn all cases wher thiz con e
ddone ywithout inconvenience, Specimens thus veceiced
will e returned at the earliest opportunity., It must be
wnderstood that everything which is noticed, is notweed
o its merits only, and that, as it i in the power of any
one who has a wusefuld article for sole to obtain mention of
it in this department of Wonps without charge, the
aofices qiven partalke in no woy of the nature of adever-
Liseinents.

108, —I’atexT UsniEAkAnLE STEEL Prrr Wane.

Tue peculiar ware which I have the pleasure of
bringing under the notice of the readers of Wonk
in this number will, I think, be welcomed by all
who desire to practise economy at home. It is
known as the Patent Unbreakalile Steel Pulp
Wiare, and as far as the word “ unbreakable
coes, it certainly merits the name. It i1s sold
wholesale by Messvs. W. DI, FFordham & Sons,
Limited, 36 to 40, York Iload, King's Cross,
London, N., who are the sole selling agents for
the United KNingdom. 1t is designed, in a great
measure, to take the place of carthenware, and
certainly possesses considerable advantages over
this material, for it is much lighter in weight,

Fig. 1.—Shallow Basin,

and is not brittle or liable to chip. Indeed, it
may be dropped from the hand, thrown about, or
even dashed to the ground with considerable
force without danger of breaking or fear of harm,
and it will stand boiling water, At first sight,
and on first handling it, it might be supposed to be
a peculiar kind of papier-miché, but this material 1s
neither as strong nor as durable as the steel pulp
ware, and will not stand the action of boiling
water. Judging from its appearance, the founda-
tion for the material scems to be a fine wire
netting pressed into shape on suitable moulds,
and then covered with a material which fills all
the interstices, the whole being subsequently
enamelled or japanned; and I am led to this con-
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clusion by my knowledge of the substance sold g
opaque wire roofing, which consists of sheots of
wire netting covered on each sl 'I:}* s 3
velatinous substavee,  Dut this is mere CONjoge
turc on my part, for I Lave not yet had an op-

FEL -

Fig. 2.—0val Tub.

Fig. 3.— Crumb Erush. Fig. 4.—Crumb Tray.

portumty ef Iweaking up a specimen to see
whether or not I am right.  The sarface has the
appearance of  ecarthenware, and the patterns,
paintcd en it render it highly ornamental.  All
kinds of articles in general nse in every house-
hold are made of it, bowls and basins of all kinds
(Iie. 1), oval tubs for washing-up purposes
(Fig. 2), erumb brushes and trays (Iigs. 3 and
4), bread trays (Lig. 5), flower-vases or cacke-
pots (Fig. 6), waiters (round and oval), sponge
dishes and show bowls, which may be supported
on brackets sold for the purpose, finger plates,
juzs, and all articles comprehended in toilet sets,
and plaques, 6, 8, 10, and 12 in. in diameter,
suitable for painting, and far casier to paint on
than porcelain.  Prices range low, and compare
favourably with japaunned goods and carthenware,
thus the crumb brush and tray, shown in Figs.
3 and 4, are supplied at 36s. per dozen, or 3s. for

3 e
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Fig. 6.—Flower Vase : latest shape.

the brush and tray, though I am mot able tosy
whether this is the wholesale or retail prites =
Sellers of fancy goods would find these 88
valuable addifion to their general

likely to command a ready sale on account of ¢ :

durability of the material as well as san :
appearance. Tue EpIr .
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ORRESPONDENTS.—In answering any af

b iﬂfﬁiggﬂﬁ. submitted to EDH'P-*F!‘[Ti'f*‘”{-*." or in re-
- g Ifﬂrﬂﬂ-!l to anything that has appeared in ** Shop,” wrilers
are requested to refer to the number and page of nuwmber

> Worg in which the subject wunder consideration

8 ':ﬂmmir and to give the heading of the paragraph to
" aohich reference is mude, and the ir;r'trufahnwl pluce of
f ' vesidence, or the nom-de-plume, of the writer by whom
' the question has been asked or to whom « veply has
" been ulready given. Answerscaunot be given to gues-
" fions which do mot bear on subjects thut fuirly come

within the scope of the Magazine.

4
=
=

i 1—LETTERS FROM CORRESPONDENTS.

Sl Labour Laws.—*“J"” writes:—* From a
! poce Tt:lut report presented to the House of Lords on the
, Jaws affecting the hours of adult labour in various
. . QContinental and other countrics, we gather a large
. amount of jnformation on this deeply intercsting
question, and we are confirmed inouropinion thatthe
LA British workmen are better off all round
e Y%H in any Continental country. We subjoin
4 few notes jotted down in the course of perusal of
% this paper, king they will be read with interest
S hw those who, like ourselves, are personally
%" Snterested in problems relating to the hours and
~ gonditions of labour. In Austria-Hungary the law
“Jimits the duration of work in mines to a shift of
"~ 28 hours, 10 only of which must be spent in actual
Sabour. For factory hands the limit is 11 hours,
slusive of hours for rest and meals., Sunday rest
%8 to be observed. These provisions may be sub-
Jact to modifications in certain specified cases of
ergency. In Hungary there is no gencral law
‘affecting the hours of labour, and in some cases
onsequently the{ are excessive. A day's work of

: hours is the normal, but in some industries
1d localities the working day extends from, 12 to
. 15, and even 18 hours, Sunday rest is not pre-
. ‘geribed, and the factories working on Sundays and
** holidays aré 25 per cent. of the whole. There is no
" lawin Belgium regulating or limiting the hours of
. adult labour, and great variations exist in con-
“{_ﬁ vence. In the mining districts the average day
| 4812 hours, but women are often employed 13 or 14
' ‘hours in loading trucks and similar heavy work.
| Cabinet makers at Ghent and Brussels often have
' = to work 17 hours a day. Railway guards are often
. on duty for 15 or even 19} hours at a stretch.
 Brussels tramway drivers work from 15 to 17 hours
" daily, Bremen from 10 to 17, and often half day
. Sondays. Brickmakers 16 hours in summer. In
[ -.gg&r refineries from 12 to 13 hours. Eleven hours
' 48 considered the average day's labour in the
'~ majority of trades in Belgium. There are a number
.~ of labour decrees in France, but as they mostly
.~ affect particular trades, no brief general statement
~_ canbegiven. But the report states that, as a rule,
[; - it may be said that Frenchmen in factories are
! present at least 14 hours out of every 24 in the shops.
|I And it must be borne in mind that there is no com-
: _Enulsury observance of Sunday, and no day of
bitualrest. Neitherin Germany, Spain, Sweden,

Turkey, nor in Denmark or Russia, are there any
laws limiting the hours of labour. In Russia it is
stated that they vary from 6 to 20 hours, but in the
majority of cases, estimated at 8 per cent., the

! hours of labour are 12 and under. Manufactories
1 with 12 hours daily labour number 36'8 per cent.,
| those with 11 hours 20'8 per cent., those with 10
| hours 181 per cent., with 8 hours 1'6 per cent., with
| 7 hours 0'4 per cent., and with 6 hours 0'2 per cent.
.~ Night work is pursued in 247 establishments. But
the majority open at 5 a.m. and close not later than
9p.m. In Saxony there are no laws affecting hours

of adult labour, but the normal working day con-

sists of 11 hours, exclusive of meals. Switzer-

land the law limits the normal working day to 11
hours, reduced to 10 on Saturdays and holidays.

here are numerous laws in the United States
affecting the hours of labour, subject to various
exceptions. We can only summarise a few of

~ these. In New York mechanics work 8 hours; in
e most cities of the State nearly all mechanics and all
- connected with the building trade work 9 hours,
~ except on Saturdays, when 8 hours is the rule. On
'-.qs;"r:x' the street and elevated railroads and in cities of
G T EEIE 900,000 inhabitants 10 hours is the normal day.
ook ; Jersey hours range from 53 to 60 hours per
T i in Rhode Island 10 hours daily; in Mary-
e an av of 10 hours; and the same in
Ay __I‘nil'ﬂ'iﬂiﬂ-. No Carolina, Tennessee, Arkansas,
o Eferm and Missisippi, where there are, how-
e no slative enactments. In California 8

-~ lowever, is constantly evaded, so that some of the
A E:iiliﬂﬂ w'i'%mh are unorganised work 12 or 14 hours
R ﬂgﬁe ese ﬂxa.m[i-:les are selected from a large
" I given in the report, and they take no
H."hymthnnﬁt Homaa:t‘q;pﬂqrnﬁ.l Eﬁa whjulh arelrecngnised
e - ey o apply only to adult
-.'-*-; ht there are a large number of statutes
8 . g Women and child labour, which in some
L eroanie ey (2 very severe. On the whole, the
S S trades of this country may congratulate
S selves on holding the best position among the
1 r“ﬁkmﬂm and second to none in the
e ti%n urs of labour, second only in re-

o tothat of the workmen in comparatively

countries like the States and our Australian

i
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#"Ihnm is the day limited by statute, which statute,-

II.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

Patterns of Spur Wheels, —H. L.—In reply to
your inquiry *‘how to make patterns of wheel and
pinion, wheel to have 44 teeth, pinion 13, pitch § in.,
width 1} in.,” you will cut the pinion pattern from
solil mahogany, but not the wheel. The latter
should be built up in overlapping segments, and the
teeth glued on. The sizes of your gears will be
thus :(—wheel, 44 teeth < 3 in. pitch=27"5 in. circenm-
ference=8! in. pitch dinmeter; pinion, 13 teeth x § in.
pitch=81 in. circumference=2; in. pitch diameter;
vour teeth will measnre 5 in. in length below pitch

ine, and +, in. in length above pitch line. The
dinmeter of the wheel rim therefore before the
teeth are put on will be 8¢ in. ‘The wheel scetion is
shown in the figure. The plate, A, may be made of
a single thickness of wood, properly with oneor two
open joints, or it may be built in two thicknesses of
segments with joints radiating towards the centre
and overlapping—that is, made to break joints with
one another like bricks in a wall. Upon each sude
of this plate build two thicknesses of sweeped seg-
ments, B and ¢, also with breaking joints. Then
turn the rim to the section given, giving no taper,
or at-least no more than just sutlicient 1o let the
square touch tight and slack on top and bottom
faces. The teeth will be either worked to shape
first and fastened on afterwards, or glued on as
rough blocks and marked out and worked in place,
In the tirst method the teeth may be worked
successively in a wooden templet block of the same
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section, and glued to the rim by their centre lines,
the rim being Pitcheﬂ out carefully. In the second
the blocks will be glued on rough, turned when dry,
flush with the wheel faces, and to the diameter of
the tooth points; struck out on both sides and
worked through with gouge and chisel, using a
rebate plane for those portions of the faces which
can be so got at. Their linear accuracy will be
tested with a thin straightedge narrow enough to
go between the teeth. A little very careful glass-
papering will follow by way of finish. The pinion
is best worked from a solid bit of stuff, the grain
running in the same direction as the tecth, The
block when turned will be therefore simplf' a solid
wheel blank of 3 in. diameter, upon which the
tooth shapes will be marked to be then cut through
with gouge and chisel. The correct shapes of the
teeth are obtained by the application ot eyceloidal
curves. That is the pitch line of the wheel or
pinion, as the case may be, is the base upon which
a generating circle or circles are rolled for the
development of suitable cycloidal curves for tooth
flanks and faces. The dimensions of the genera-
ting circle may be properly varied with the sizes of
the wheels and the nature of the gear desired.
But a general rule is that it shall not be of larger
diameter than the radius of the smallest wheel of a
set. And a fundamental rale is that in mutual
ears the same circele which strikes the flank curve
or a wheel must be used to strike the face curve
for its pinion, and that used for striking the flank
curve of the pinion must be used for striking the
face eurve of the wheel. It is not necessary that
both circles be alike, but a ditferent cirecle may, if
desired, be used for the flank and the face of the
wheel, or of the pinion. In practice, however, it is
usual to make ase of a single describing circle
throughout. ‘T'hen any number of wheels in a sct
so designed will work together correctly. The best
application for patterns for good delivery i1s common
shellac varnish, made by dissolving shellac in
methylated spirit, and applied with a brush. Ver-
million, red lead, or lamp black are often mixed
with the clear varnish to impart greater body, and
render the surfaces of the pattern harder and more
durable.—J.

Gilding.—B. P. (Haverfordwest). —Our friend
wishes to know *how to finish mat gilding so that
it-will look bright and stand dusting.” The question
at once conveys to any experienced worker in gild-
ing how very little the querist understands of the
subject. To fully answer B. P.—however much one
may desire to help and enlighten the perseverant
worker in these columns—would occupy all ** Shop *
of this issue. Nevertheless, I trust he will appre-
ciate the brief explanation, and that which only
space herein will permit, hoping that, in time, room
may be found in Work for a complete and ex-
hanstive treatment of both * water” and *oil”
gilding, Our correspondent’s question refers to the
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former process, which involves a distinet trade and
calling. DMat and burnish are the two treatments
applied to picture-frame gilding, the former mean-
ing a “dead” or dull surlace of gilding, and the
latter, as the word implies. gilding finished with a
very hizgh gluss or burnish, To obtain these two
results special knowledge and personal experience
is neccessary—in fact, the tuition common to an
apprenticeship —and the various stages through
which mat and burnigh gilding have to be brougzht
ere arriving at a suceesstul job are of such a natare
that letterpress cannot practically teach them.
Mat size and burnish size can be purchased from
any dealer in gilders' materials ; they are then in the
form ol & thick paste, the former a pink colour, and
the burnish-a slaty grey ceolour. Defore a frame
can be pilded it has to be gone over a great number
of times. When the gilder receives it in the plain
wood and *compo,” he first eoats it with * thin
white,” viz., prepared gilder's clear size with a
little gilder's whiling added; then all dents and
erevieces are stopprd with a putty made from
whitinz and strong size. After this the frame has
four or five sucecessive coats of white, but with a
greater proportion of whiting than the first coat,
care being taken to keep the shape of the frame
clear., 1t will be understood that each coat has to
be thoroughly dry ere adding another. The white
will then be about the % of an inch in thickness,
when it is rubbed down to a smooth surface with
water and pumice and other hard stone, shaped to
suit the form of the members composing the design
of the frame., This process requires care and ex-
perience especially. When dry it is rubbed with
very fine sandpaper, and now it is ready for the
coatling with size—viz., the mat and burnish which
has been already pru}mrﬂd and diluted with parch-
ment size. Four or five consecutive coats of size is
necessary to get a good surface, and this, when
obtained, is wuashed with soft linen rag and water
to get the Eurts to be left mat quite smooth. When
the desired surface is obtained and thoroughly dry,
the mat parts are gilded by wetting a small portion
with a large camel-hair penecil unE laying the gold
leaf upon it. The gilder then blows with suflicient
force to cause the water to pass from under the
grold leaf, when, by the strength of the coatings of
size underneath, the gold is firmly held when dry.
Piece by picce the leaf is laid until the mat parts
are finished, when, after careful examination and
repairing of faulty little places, it is sized and thus
finished. Burnish size—the only, so to speak,
mysterious part of the business—is a curious coms-
yound of curious things, such as, I believe, pipeclay,
lacklead, size, suet, red chalk, etec., the preparation
of which is still one of those reminders of the ** good
old times"—namely, a ** trade secret,” Briefly, its
nature is such that, when spread upon rounded
surfaces and after the gold leaf has been laid, as in
mat gilding, upon it and has become quite dry, it
does not become hard and brittle, but allows its
component parts to be rubbed and worked up under
the gold to a very smooth and brilliant surface. As
the brilliancy of any gilding depends solely uPnn
the smoothness of the surface the gold leaf is laid
11}.1(1:1, the burnish of water gilding is thus ex-
plained. The tool, or burnisher, used is a polished
piece of flint or agate, mounted in a suitable handle
and formed in various sizes to meet the ditferent
shapes of the frames. Ormolu, as gilders term it—
in further answer to B. P.—is a richly coloured pre-
paration of spirits of wine used for adding, in small
proportion, to the last coat of parchment size which
is given to all gilding with gold leaf, and for the
urpose of giving the size a rich and golden colour.
Plrusl; our correspondent will appreciate this etfore
to explain a most diflicult subject, and one, as
‘i}mfnru said, which cannot be taught by book.—
1- P

Cabinet in Fret Cutting.—A. D.—If you will
re-read the paragraph at the top of column three,
tirst page of WORK, I think you will see how it
is done. But in case that account is not clear I will
repeat it. Iirst line the back of the wood with a

icce of printed matter, preferably a picture. Then
waving mounted your trucing of the design as usual
for fretwork, drill the necedful holes for the in-
sertion of the saw, with a fine drill, and always in
the corner or at an acute ungle, close Lo the saw cut
that is to be. Hold the saw rigidly uyrifht in
working, save all the pieces cut out, and having
stained either all the bits, or the fretwork, as you
prefer (not both, of course), replace the picces afier
eluing the suw cut edge of each. If a fine saw is
used, the glue itself will suttice to till the crevices
of the saw cut. The picture at the back is simply
a guide, like a dissected puzzle, to assist in re-
placing. I should work the whole on a picce of

lass to ensure a level surface, and put all the picces
in the back.—J. G. W,

American Organ Building.—\. S.J. (TFands-
worth).—1 have already sent in the first of my
papers on American organ making, and it will
appear as soon as arrangements can be made for
commencing the subject. “The American Reed
Board Ageucy,” No. 2, Oseney Crescent, Camden
Rd., N.W,, will supply you with fittings. Wrile
for price list.—G. N.

American Organ and Harmonium Build-
ing.— ViBraTOR.—See answer to W. 8. J. (Hands-
worth).—G. N.

Bellows for American Organ.—ORGAN.—Sce
answer to W, 8. J. (Wandsworth). The construc-
tion of the bellows will be fully dealt with in the

first and second papers on ‘‘ American organ mak-
ing.,—G. N. .
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Harmonfum.— A Becisxpr.—It is impos=itle
within the limits of this answer to give sufficient
instruction to enable you to make a harmonininm
with two sets of reeds.  If the bditor secs fit, I may
possibly give a s#ries of aricles on the gahyect at
gome future date, Hut why not make up your
mind to esnsiruct an American organi It would
prove a most intercsting lask, and papers on ine
subject will appear shorty.—G. N.—{ At evme future
time.—Ep.!

Organ and Harmonium Building, BEook on.
—SpEcTATOR.—]1 dn not think there i3 any wWork on
American rrzan and hamuoniom maging and re-
miring publiched. I have rnever hesrd of any
Imk on the subject.—G. N,

American Reed Organ—=:raxeg (Sotland. . —
The pecnliar characteristic of the Ameerican resod
orzan = its swestness of tone.and it s undoubtedly
this
favourite in this conntry, It wonld Lo difficut 14
name the principal makers without giving the
wkole list, as they all claim o e the et in the
market. The best Englizh orzans are 40 &5 gorl
a3 the best American, and will general.y bast longer.
I can sGpply som with the namne of a ol maker
you write 1o e thro the Eolitur.—r. M.

Preparing Vellum.—PaizaviErancg will find
all his guerics answered, 20 a3 maach lennh a2 the
limits of “Shop™ eolumns will perinll, in a recaent
reply to PrzzLep under 2he atove heudiny, which
appeared in No. 295, paze 7.

—N. M.

Leather for Concertina PBellows,—/ e -
TINA—Yrm will get all the materias I eancering
bhellows (pom Messm=s, W ic =0n, Enswsn tiasasd,

L PP
bomdnn, Messm, RKohler & Sqnz, FAdintrzi, o

thwurh any music-a:ler who cares W order LLem
for von.—H. 1),

Hardening Steel. — T ¥wrzeh, — Flease resd
careinliy the Pelnarks aiA00 WorZinZ &e] i artic
on v sSwords” anud iry w fancy

L I|

.h-_,iul

. 5 4 e
L g M Lfina RO0TE 3 5 20T
of law-governing inorpeanie which wersers
Inust b pmsian L7 erz, §f o harner
Gns: part of Four Vo mmuch Wiile ceherry el Lot
and azother part mush owl Llack bot, 376U pm-
dnce u:.r:.r,;'.;_r_a.i wensivn of finre o the gieel; if 3ou
leave j1 tn be rehiled on the zhop foor, this apein
afferts t1he f Inclanlar piracuare s the
grientifintern, To Let o ciizel thos damnsred in
the grain, exi w <bill it for Lerdening, and hest it

agajn I«
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for ernpsering in that =14 i3 W enenure a
twizt in a f! thinz, or a oo in a round thing,
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feature which has ade U gtuch a JSjrLar |
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Follow the dimetlion atgnt Lheating and drawine |
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SOAD CLl==is

Fword blades [f 7o forge vois
forzel alreun s 700 I0nNe take ne chunee, LUl Us: &

-

muffle—an od Wit of iren pips mesies one—jpack
chisel with charrns! dust; when red-not, pass it
into a brine hetl: thot has an ioch of jinseed ol
finating om tle o) of 1he warer, it the =inpnie
waler halh GueLnt o 2erve In s cases, i e a6
has been fairis wed wWorsed, W Inake the chlisel—

J. C. K.
Wood Carving Tools.—A. W, P. (Levilorstone ).
—3ix cullinz vn.E wowld be eificient lor carvine

Adprd ar abe

wood picture {mamnes : 3 genuges, a priger, ana 2
#y ] . F o ¥ : - | BT e - oA
narrow flat chizel=s, Mot goAd Wwnl shops Besp an

illustrated price st of Addis's rmrving wals, and
b7 inguiring ot one you could 02 4% oLoe the kind
Gf 1ois Fou are likely W wann.—F, M.

Hydraulie Motor.— . ;. 0. (Trure .—Freom
cannot be spared in this deparmirnent of Wore
give vou a usefal detalled arrnunt of how

Yo

a hydraalic motsr, 1 spouid advise you o {nlly
- 1.2 il oif rfeha locsros " P
etmdy the ga5iect by ine aid ol the lesnns on Liydse-

Flatira In " Cas=ell's Pouzlar Faucar, arnd Lz
reading snch works as Mahans * Water Whesls or
Hydraniic Malars™ : Donaldsus™
or Cullens “ Pramtical Trestise gn the Turyine,
Any of these twemxzs c2n b o'Paned from Mr
Calvery, 0, Greas Jecison 3iree). Manchesier, i
Fo1 cdnnnt obtaln thaem thonush your local e

Voater Wihee!la”-

o i e

sclier. Yo mnay also learn rodcl conceruiny e
varion: (Fpes of hydranglie motors pow i use by

Rudying tte illugstrated ecatalogves of Messr=
W, l’li- Bailey & Co., Hydraulie FEgine—er3, Altion
Works, Rallord, Manrnester., Toelr [itle weler
motms ase the pine of perlestiinz, WL 70% i
have the waler delivered o trnemnm zt the

preasure W work thera prupeniy.—4G. E B,

Magneto Electric Bell —Nox1i (Newvvagstlean-
Tyne)—Tue zenueratorlor a magnewn elemnic bell
¥ BlILpIT a Flzall rnesmeta-Arnaruo with il arma-
tare wonnd witk very fire wire and made W
revoiTe at & hizh rete of speed o the feld of &
powerinl mazne. You may get such & machine
from Meczgrs. T, Gent & Co., EBraunstone Gaie,
Leiremter, Epare ezrngn te spared in “Swop™ for
8 detalled ard anp iliuvstrated description enatlicg
vom o irake one. —, ¥, B.

Improvement of Worrg —H. P. (Kilmarraok,
—I an otlized 1o Fom fur your kind sugeestions
aut a oover, al &35 2l these thirzz naztarally
OATIr 30 CE pere ax well acs W readers in all pans of
the eneetry, I can assare yo Vs InElleTE
are care{uly
femsitrie.

Eiffel Tower.— i, —Felable sietrhes of th
structcre will be fgund ig the [wustrafed Lemdo:
Newx aredl Graphic, i 501 search Fles o] 1Less
paperE.

Boat Building. —i10.—1 cannm say with any
cerainly when fapers on this eubjert will appear,
As yet noabing has rearted me, ainbouzh v
bern artries on imliding steam launch,
canne, e, 1t will give me the Glingst pleaqsure 10
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| &S .thr; chairs were “jn the

redeem my promises om this point, when enn-
tributors who have undertaken to write on the
gtilijjert enable me to do 8o,

Coal Mining.—CoLLiEny DEpPrTY.—1 am afraid
it wiil not be possible o go into coal mining in
WorK. at all events just at present, in guch an ex-
haustive way as you s=«m o reqinire, but whenever
ALY Jalesr #ent e on improvements on the
Eyelem at Emnl in nse, and on the appliances
nssd, it shall be carefully considered with a view w
In==riicn

Kaleid —A. H. C. (Birmingham).—Yon
muzt kindly bear in mind that the writer of the
ralser on hid newly inventsd kaleidoscone is a busy
rrean, and has bat a very limited timtﬂur writinss.
Hiy seennd paper, illustrated with very elaborate
engravings, and his third paper alesn, have ap-
yeared befare this reply mests sour eye, wranse
a' the present moment it k= slmply impossible,
owing to e derpand for replies jn “Suop,' 1o
find rmom enagigh to sati=fy queri=ta Imrmedlately.
I grescls regret delays, and can only gay that means
i redeving the congzestinn are under considers-
LinTL,

Eces and Hivesa —J. J. B. (Darlington), BER
Ezeien and aiher eorrespandents. —The geries of
[asAr= on atlarian appliances, which 1 have now
15 band, wil incinde netructions for mnaking hives,
ExtTasr, e —APIE,

Frustum of Cone,—Crpeicul CoNTesTs
FiE 5 llestiravghy, — Caleulate the cqgutents of the
vwlinie enne, aud dedoct thetap, The rmle s, divide
vek iy iterenes of the entes of the two diamelera by
vhae Al rence of the diametsrs Fisuply. and mnnltipls
the gquntent by the heiznt and by (rZla. The ot

oF 1870 D datih, that of 70538 421°%05, and the
Qiiferanes f Uesss eilpes 5 205,75, which divided

rives 2055, which
ranitipiiesd 02513 and 19 (weznt) I3 eguzl w
gy eubiie Inches, = F, C,

Engraving on Metal, — Courstiey Wates-
Mt i — A nicles deseriptive of enpraving onmetal
AT T ‘1 are in my hands and il
XA P by 8 V31 You mustkindly bear in mind thar
wLere 55 rnh has W e done cornparatively wittin
TLID0Ww LitnitE, I i not pssitie wy des] with evers-

- --' - - L3 = | - - - -
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Printing.—T. E. N.

(Tl Cniftnn, — 1 73T 2T orip-

Wwing a prpesal o write & eeries ol ressiczl
articles on this gulgect, It reguires an answer Ly
leter. You give jour gadres=, it (= trae, bLut
append innials inswead of foell sigrmatuare,  Please

g -
._.!"' I

Whilk aZals Ziving
Gardening.—F. J. L. iThumleigh . -1t wi not

L line,

bt Joscitie W wive direstions either wemgit or
i = 2 ar o E ., wmed = e,
raans iy fur operations in the garden in Wops,

T - s

L e TE ] ALy [AlsET= 1:}'.-‘:’_‘54?.::-' cevrted W the
Eut et and Lnen arain there iz Casseldls * Popular
urtening™ & otupaetse anxd exhaustive work,
z onevery uraneh of the sqbiert, whitchy om
rizhs purchase wih advantaze, and which, if such
& CLurSE I desipatle W FO6, VO izt argnire iy
Cegrers, as it is pubuished in ot lly pars as well
in oa compete {omn, Worg 2 a Marzazine
siny Cealny wilh oLnEIcion and deoyraiion.,
nolianiorss Taed jnigardeninz come witkin fta
BUmiTe, LUt LGS Ve Tortine wori of the garden,
—Yeorl asx i 1 Thave cny Vae=m ol goving a few
jesanrs grn the groamentaiion of =8, Verinically
ralled in the paking trede *loing

TRl il
ur

E A e R

N

= s the i

2 nd piyicg,” ™ and
v rermind me ket I ~promisedto give al kinds
of weork attention,” It is true thar ] €id so promise,
bt alinosgh Woer iz a Mazazine that treals

L A

b R |

b
prnrizalr of constmaction and decoration, there
pever waE any intention of guing intwo the constrae-
tivn and deroration of caies, Moreover, if 1 mis
take ot there iz 3 speniz] trade peper in which
Fuch suhjersts, 1 should think, waﬂl{bz fully and

P el
ModelShip.—J. B. W. ( IWolverhamplon|.—There
iz =0 rnuch pressure on the spece alliiied o descrip-
tive papers and anicles. that it is pot possible to
#o into Maodel Znipyuiiding, a3 all events al pr
Tre el bk 7ou can nave on the jert i=
“LirAe]l Yarkt and BEoettmilding ™ published by
G 170, Birend, London, price 4.

Glase.— . H. (Rawtenstall).—To bore holes in
g new iae an oriinary drill, latncating withk turpen-
Lne arnd r=mmphor.

Polishing Hall Chairs.— ) ¥. Balkam)—The
teest and o=t satisfactory way, if you an: able to
manaze i, wiil be o re-polish your chairs entirelr,
cleaniny and weshing them well fimt. If the

rexent polish i2 very bad it will be well w0 remove
11 by soTapicz, or with methylated spirita. Eomuch
depends on the eondition of the chairs that without
seving thermn it s iznpossible to advise you definitely.

Vers protabivy a poisher might be athe 1o renovale
thern i_v;rjue: e up the defertive paria with

a rmbber charged poiish in the ususl way.
VWhicherer course you adopt remember ihat o
Eﬂirqﬂllhmqujmd.ulhe%unhﬂmﬂr
BT, Forihe rest the process is just the same
white,” that i=, up-

in the sexis is

polished. If the
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 paralus a3 weld a3 the epecial ink reqoired,

o rertan o atnount of water, but 1 there several

earine arddind azs dexirable, The Ink [ alwa

canecd by grease your hest plan will he TRES
thern, bt from the doubt you impl : to the
cause of 1his, 1 am almost ined to " mar .
be: nwing 0 the natural darkening of the
which ca-= you need hardly try 1o remove it B
looking tnderpeath you Irﬁ babiy be able &
decide whether the wolonrllm:n)h natural or nef
You might lighten by washing with & solution of
nxalic acid in water, after remov the polll
bt you are more likely 1o do harm good,
the marks are so o as o be an cyesope
Fuppase yon darken the reat o matchk by mizing’
Jittle puitable co matier with the polish o
by #taining, if you ehould be unabie (o 2ot & desn
engugh unt withoat.—D. A, R

Drills.— AMATECR (E Road, W.)—1 s
afrild you will £nd it uscless to ettemt to e
the=#, 24 they can be bomght so cheapiy, and ol
are evidently not aceustomed to the wark. The
rraterial nsed is stesl, which you can get of suitabls ™
aqusiity and in quanuty from Aird & Andersom
Wihitecnapel, Liverpool After shaping the ends
ther mougt e brought to the proper degres of
Verngeer s w0 671 will s ag, you are only wantiogs
feow drille, that Whe game is not worth the candle.

Elucing Cun Barrels.—AwiTerR (Edg
I, ;P.J.I_? This Tam is quite ursuiled for an
amate . The tarrels are prepaced oy oiling, aad
Lhksi s 10 & Chamber o recs: MEZT where
are Loaed w a certain degree.—D. AL

Copying W. C. B. (Que
The prossss you axk about iz evidently one of
3 -7 Any stationer wili procure you the
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ingris e nis are often added. Yor a few i

wii Lol aridinary giue meited as weual 53 a M
govrarne i very welll The giue aione soon dries,
ard the slycenne 15 added o kKeep it moi=t, 30

Wwill = thal proportione may be sllered s

to errouinstances, | pever use anylhing bag _
posnget: auxtire, which can e re-mneiled wheneves

znd a litle more of eitbar goe or gy
recuiy Inace 83 it i better, though it may pre-
Jaretl L7 llevavinyg soine aniline dys— isthe
taet— 2 ket water., You will 1he falowings
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 very el way of making a Y graph.” Hoak some
v gelat. Lk, ohtalnable [rom any grecer, or fise

I: l'l'ﬂ "3
- furnztion of air bebbles, which mnet be n-l=

| 2 paris snlphate of banum, § parts waler
| W fiii Tonur tray keep it in a tin
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in o, water il it becomwnes guite »odl, and
1 oif the surplos tﬂﬁ; melt ft trih
Jaks care A W it placing t

;¥ on the fir. When quite melted
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<Aid gelatine, an aghly incorporate
irrinz. Pour the mixture inw a shellow Un
smer 23 1ke lid of a biscnit box and leave is till
whner it 5 ready for nse. BEe eapefnl to

I g
algar, anlti

tte, s the m‘gﬂuﬁﬂ pelE
wi.l zlao find the

inore complicated -—Ge
pars gycerine. If you mix more thaz is
use, After a time, what with r;shny_ i
afer prioting algtdgmﬂ dete
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ter Bed for Conditioning Yarn.—W. B,
( on). — There are many forms of filter beds,
or damp cellars, &3 they are called, but I will give

= .

I have had to do with. It is rather an awkward

" _thing to advise on, unless one could see the situa-

- Industrious student
+ Amateurs and outside com

-- B p tlhﬂ e mﬁ?al
+ 18 mistak
18 lik

W

e condition of things as they now stand,
Enugf;tgluld suggest that persons n.skfng questions
that certain conditions would alter, should give the
fullest particulars when asking the question. But
to the question on hand : the first thing to do is to
determine the floor line, then dig or clear out the
goil to a depth of 2 feet below the proposed floor
line. Should you now come to a good solid bottom
of clay, you can commence to construct the bed,
but uhﬂuﬁi the bottom not be elay, or not a good
clay bottom, then you must c[m 4inchesdeeper. When
that is done, you must_puddle 4 inch of clay in, and
level off, and lay in drain Ripes to be connected
with a pipe to the lodge. You will then lay in
6 inch u? round stones, such as you see in brook
beds. Should you get them from a brook, they
must be washed before putting in your bed. They
should be riddled with a riddle of 1} in. mesh, and
the smaller ones that go through will be wanted
later on. You now ﬁut a layer of sand about 1 inch
deep, then comes the smaller pebbles or stones 3
inch deep. You now putl or 2inch deep of charcoal
or gas carbon, that can be got from the gas-works,
You lay on 7 inch of sand, and the bed proper is
made. You now put a brick floor on the sand, and
the bricks must be put on their edge and laid half
an inch apart from each other all round. You put
fine pebbles, that have been washed, in the spaces
between the bricks. You can now lay on your
water supply, which must be a slow but constant
one, at distances 16 ft. apart, and regulate the
water so that you always have the top of the bricks
level with the water. You will soon find out how
to get at that. Should there be anything more you
wish to know, ask.—J. W.

Gilding on Gilt Mounts.—L. M.—Gilt or bronze
mounts are made by using good glue free from
grit, which is spread evenly upon the card or
surface to be gilt, and bronze powder dusted on
through a sieve. Itisadangerous process to health,
and I would advise the amateur to buy his boards
ready bronzed, He will find it cheaper.—G. R.

Rust on'Planoforte Strings —Crnevior wishes
to know how to remove the rust from the strings

his piano. Take out the front or top door, also
remove the bottom door, under the keyboard.
Then unfasten the buttons, and pulling theé action
forward, lift it out carefully, then you will be able
to get at the strings. Now provide yourself with a
piece of soft leather, one pennyworth of flour emery,
and a little parafiin oil.  Slightly damp the leather
with'a few drops of paraffin, and sprinkle on the
faintest suspicion of emery : rub up and down the
steel wire. Do not touch the copper strings at the
bass, except the ends which are steel. The rust on
the coils round the wrest pins should be removed
with a strip of leather put round the coils, and
pulled up and down, Serve the bolt-heads in the
same way. To prevent a recurrence of this, pul-
verise some camphor in a little lard free from salt,
put a little on a piece of leather, and rub over the
Btrings, Also sce “Hints on_ Preservation of
Pianos,” in No. 9 of Work.—T. E.

Photographic Lens.- R. C. D. (Adberdeen).—
You ask for a ** tip” as to the making of a lens, and
though I conld throw my reply into the form of a

mé of the common process of grinding such a
lens, I am sure that the reply would be of little
ractical value to You. Fortwo or three shillings,
ncaster, of Euminghum, or any maker of
cameras ut popular prices, would sell you a lens
that would be exactly what you want, and which
it would take gem of patient labour on your part,
if I understanc your letter rightly, to learn to make.
Practically this is the best information I can givoe
you. KEvidently your idea as to the * various kinds
of Iq.ggea, and how they ought to be placed in the
. 18 Of the simplest degree, and consequently
any discussion with you as to the construction of a
complicated photographic lens would have to be
nFat its most elementary optical stage. —

Slgn Writing.—F. W. B. (Bristol).—The speci-
mens of old English lettering given in No. 19 of this
ournal were drawn expressly for publication in
ORK, and taken from the best available source.
e example sent by F. W, B. is not true old
ghah, but a cross between the old black letter
:In Anglo-Saxon. The formation of the various
Phabets vary in almost every town in tho kingdom,
and each writer forms his letters according to his
;ﬁ: individual taste., Controversial matters of
_ sort, however, do no good to any one, and I
must decline to enter into them with F. W.B. At
© same time, I am always willing to answer a
oo and practical question, As to the £10 per
. th? » there are many men in town who undertake
: t contract work who earn more than this
ven, 'lsu't;ﬁﬂ! course, 30s. is nearer the mark in the
_tase o 8 ordinary country Jjourneyman. It is,
wever, to the former ideal I hope to see the
reach. The remarks about
etition is * baby’s talk.”
es, and nowadays it is
of the fittest.” If F. W. B.
8 to insinuate I am writing for amateurs, he
en, as I do not consider it work an amateur
take up.—H. L. B.

- _Ink for Ticket Writin
e : E.—PArRADOX (South-
_#0ri). — The following is g good reocipt :f—~ Rub

It is the same in all tr

L

ten

thoroughly together eight parts lamp-black, sixty-
four parts water, and four parts finely pulverised
indigo. Boil until most of the water has evaporated,
and then add flve parts gum arabie, two parts glue,
and one part extract of chicory. Boil again till the
consistency of paste, then run into, wooden moulds
that are rubbed with olive oil. It is the addition of
too much gum arabie that causes the ink to crack
on the tickets.—H. L. B,

Mounting Pictures.—J. T. (Burton).—The best
method, and one always adopted by good photo-
graph mounters in the trade, is as follows : Damp
your photograph u[ncun clean glass face downwards,
and starch the bac evcnl%'. which is prepared by
putting, say, six pieces of best white starch, pro-
curable from any respectable oilman, in a basin
and mix to a thick paste with cold water, then
pour suflicient water—must be boiling -to form a
thick paste, and use when cool. Paste is fatal to
photographs; when starched lay upon your card,
and rub down with blotting-paper, and you will
have it dry for use in five or ten minutes.—G. R,

Wood Mitre Cramp.—J. II. (Blackburn).— I
cannot advise you with respect to making a wood
Initre  cramp. As a_sort of substitute, I should
sugrest placing a cord round the frame when glued
together, and laying on the bench, placing a piece
of round wood like a hammer handle, and twist it
up tight as you please. This is the best method I
could devise, but perhaps some brother amateur on
reading this will give you his experience of making
& more practical home-made mitre ecramp.—G. Ii.

Polishing Mahogany.—J. M. (Glasgow). —
Some papers on polishing are in the printers’ hands
and will soon appear. Replies to all queries sub-
mitted are obtained as speedily as possible, and are
then handed to the printers to be put into type for
appearance in WoRK. Owing to its very large
circulation, each number of the Magazine goes to
press considerably in advance of its date, and hence
1L sometimes appears that an unreasonable time
elapses before the inquirer gets his answer, If you
could pass a week in the Editor's office you would
find that everything that can be done to expedite
matters is done,

Continuous Fountain in Small Aquarium.
—J. M. (Glasgow).— Fountains must be supplied
from a height considerably above themselves,
Thus, supposing the aquarium to stand on the floor
of a room, the cistern which serves as the soarce of
supply should be somewhere near the ceiling. The
fountain will work as long as there is water in the
cistern, and the continuity will depend, therefore,
on the maintenance of the supply.

Dulcimer.—GRANDFATHER.—A series of papers,
conveying instructions for making dulcimers, will
be commenced shortly, and in these will be given
information on every point on which you ask
assistance. It will be useless to go over the ground
twice, first in a detailed reply to yourself, and then
in the articles.

Ceck, How to Grind in.—S. G. (London, S.E.).
—To grind in a cock, take out the plug and wipe
off any grease that Il‘J.ﬂ-.E' adhere to it, and after
dipping in water, sprinkle a little burnt sand on it,
Now insert the plug in the shell of the tap, and turn
it backwards and forwards, but be careful not to
Rut pressure on the plug when turning it back.

'nke the plug out occasionally, and sprinkle more
sand on when required, and continue this until the
plug bears equally all round, which will easily be
seen by the a?peamncu of the metal. Finish off
with a little whiting and water. Finely powdered
Bath brick may be used if the sand is not pro-
curable, but on no account use emery pewder, as it
cuts the metal.—-T, W.

Disinfecting Books.—J. M. (Edinburgh). —
Sulphur fumes will make an excellent disinfectant
for books, but in using it you must not subject the
books to any degree of heat, as the heat will spoil
the binding. Leather-bound books will crack, and
cloth will blister. It will be best to put the books
in a box, and carry the fumes from the burning
sulphur through a pipe into the box. The arrange-
ment of the box, etc., will be an easy matter. After
disinfecting, it will be well to wash the binding
over with glaire—i.e., white of eggs beaten up unti
quite thin. If you had stated the style of binding
of your books, I could have given more definite
information. Querists should be a‘:-l:f]licit with their
questions, as it is sometimes difficult to get at what
18 really wanted.—G. C.

Cloth Binding, Restoration of.—ANTHROPOS.
—It is impossible to restore cloth covers of books
that have become faded through use. Bookbinder's
cloth is never washed, for the simple reason that
washing aﬂnila it. The best way to restore cloth-
bound books is to re-bind them. The information
necessary for doing this is forthcoming in the pages
of WorK. Inthe meantime you may freshen them
up a little by coating them with glaire—i.e., the
whites of eggs beaten until quite thin. Do not
attempt to dye the covers of your books.—-G. C.

Book Cover, Best Material for.— W. H. B.
—The best material for a book cover, whether it
be red, green, or blue, i3 morocco. If the book is a
amall one, let the skin be as thin as is consistent
with strength. The materials used for bindin
depend very much upon the nature of the book ang
the taste of the owner. I should have preferred a
little more information in this respect than your
query cuntains.—G. C.

Re-painting Clock Dials.—G. C. H.S.—There s
no more ditliculty in doing this than in engraving

a dial, or painting the name on one. The chief
thing required is that you have had practice enougrh
beforchand to obtain some skill with your tools.
You say you use a spirit varnish. If you mean g
paint made with colour and varnish, such as Bruns.
wick black or Aspinall's, then you should be able to
get the fine linos all right, providing you have a
good brush, and that you know how to draw or
paint sufficiently well. For your present job, you
might try and get a steady line by using a ruler to
guide ?'np.r pencil; but, after all, painting dials is a
special line, and here in London they can be sent
to a clockmaker's material shop, and they get it
done. However, there is no reason why you should
not paint a dial yourself properly, but you must
practise first, and if you study .Mr. Benwell's paper
on Sign Writing, you will get a good many hints as
to materials, ete., for really it is very nearly allied
to a sign painter’s job, is'nt it? Now, as to the
solution that you have seen used to elean gold and
silver work when tarnished by fire, it is composed
of Idpart; sulphurie acid, or wvitriol, as it is also
called, and 30 or 40 parts water. The same propor-
tlons of nitric acid (aguafortis) and water (1 in 30
or 40) are sometimes used, but the first here given
is the best. They are usually known under the
names of “ vitriol pickle ” or * nitric pickle” in the
workshop.—H. 8. G.

Colouring Small Bed-room.—J. C. (Holloway).
Nothing is too trivial for * Shop” to reply to, pro-
viding a useful and reasonable question is asked.
You say you understand making white-wash ; then
s0 also do you the making of blue-wash., Perhaps,
however, your plan and the house-painter’s may
scarcely be identical, so I give you brief instruc-
tions on the mixing. Respecting your ** unwelcome
guests,” a room so inhabited should have evervy
particle of wall-paper stripped oif it, and every-
thing washed oil’ the walls with hot soda-water
until the plaster is quite clean. If the trouble is
confined to certain spots, saturate the parts well
with carbolic acid, or petroleum is useful. Ir
general, give the walls—after all holes and crovices
are stopped with plaster-of-paris—a coat of strong
patent, or glue, size with some carbolic acid or
turpentine In it (about 1 gill to 1 gallon of size).
Then, for finishing coat for light blue or grey walls,
you will want, E!lf', 14 1b. whiting, say 6d.:11b. of
glue, 6d.; and § 1b. lime blue powder, about 3d..
total 1s. 3d. Put the glue in 1 quart cold water, to
soak over night, and when soft, stand over the fire
until dissolved. If you can conveniently get
ordinary double size, it is the simplest; 4 lbs. of
this is necessary, and the cost about 4d., and it will
only require dissolving with a little water added,
but don't make it very hot. Put, say, one quart
cold water into a vessel, then the whiting into it.
When the latter is soaked and soft, pour off water
from the top and putin the lime blue, well mixing
with the hand or a stick. When the two are
thoroughly incorporated, add the quart of warm
size or diluted glue; thoroughly mix the lot, and
then it is ready for use. Rememberthat all colours
made from whiting dry nearly balf as light as when
wet ; also that the distemper, or colouring, works
best when cold. A half-pailful should do a small
bedroom.—F. P.

Canvas and Cardboard for Painting on.—
V. N. (Manchester).—1 am not certain of the pre-
cise proportions of the paint with which the
working side of canvas is covered, but it could be
preparcd without very much trouble, 1 believe. In
the tirst place, however, the canvas, as it is called
is made specially for tha purpose, free from rough-
ness and uneven surface. Apain, the manufac-
turers do not coat it with a brush, as you or I should
have to do, but the white paint is rolled on—-hence,
freedom from brush marks, and a perfectly dis-
tributed coating. The cost of ﬁﬂﬂd prepared
canvas retail is about 2s. 9d. per yard of 27 in. wide,
and so on in proportion to width. You will, there-
fore, sece that, by the time you have hqught the
special fabrie, purchased your materials, and
accomplished your purpose, you would not effect
much saving—in fact, the mounted canvases can
be bought at so reasonable a price that I do not
believe it would pay to prepare one'’s own, either in
small or large quantities. Presuming, however,
that you have a picce of canvas, or any similar
fabrie, it would require to be stretched, if only per-
manecntly, and then coated with strong, warm
patent size. When thoroughly dry, one #ood coat
of paint made from white lead and light copal
varnish, well mixed to a stiff paste, and then
diluted with turpentine to a consistency which we
can spread freely, would give a non-absorbent
surface suitable for oil-painting,. Whether the
amount of * body” the one coat contained would
be sutlicient to fill up the ** grain" of canvas is, of
course, entirely dependent upon its degree of
texture. After spreading the colour generously
with the brush, you would have to stipple it with a
large tool to properly distribute the colour, or,
better still, cover a paperhanger’s roller with cloth,
and roll the colour over quickly and evenly, Win-
sor & Newton, the royal artists’ colourmen, make
a prepared *‘ Academy” board which is non-
absorbent. It has a good hard and smooth surface,
and appears only to be rolled with one or two coats
of **flat” paint, such as above. If your boards are
of a cheaper kind, and rougher and more porous in
surface, you might with advantage T'we two rood
coats of size previous to painting. The paint can
be stained to any desired colour, so long as little or
no oil enters into the mixture, in which case you
will get too %l’naar a surface, and it will not harden
8o wellL.—F. P.
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Czare of Bellows.— W HEELWRIGHT.—The proper
way to keep your bellows in good order 1s to fill
them with air, then chain the top up, leaving the
bellows distended until you wish to work them.
1f they are new do not oil the leather, as it will only
harden and cause the leather to be stitf. Dust the
bellows often, especially in the crevices, as tine ash
or grit settles in and causes the leather to wear
into holes. 1n some shops they only suspend the
bellows at the week end and holiday tune, also
dusting it often. Others leave theirs down, occa-
sionally dusting it. ‘I'he consequence is that the
creases in the leather caused by constant pressurc
is the weakest part in the bellows. I presume the
long bellows you have bought are second-hand ones,
as those who now go in for new bellows buy the
circular ones, as they are easier fixed and take up
Jess room. If your bellows have been oiled and the
leather is stitf, chain the top up and give a thorough
good dusting, then wash the leather severnl times
with warm water. When dry rub the leather well
with dubbing made from the following recipe :—
Get 3 1b. of tallow and melt it, then pour in the
tallow 1 pint of train oil. Mix well together.
Another recipe equally as good :—Get } 1b. of mutton
suet, melt in an carthen pot in the oven, then pour
through a sieve into u large pot. Into this liguid
fat pour 1 pint of raw linseed oil, and mix well
together. In cold weather this dubbing should be
warmed before usingz, and can be applied with o
brush or a flannel rag. If the bellows are used
from Monday to Saturday it can be cleaned and
dubbed every twelve months.—W, P.

Small Lathe for Bench End. —E. W. M. G.
(Malvern Link).—\What use do you intend putting
the lathe to? If vou wish to turn pieces about the
size of the first joint of your thumb, a lathe 8 inches
long might do it, but for a langer piece of work it
would be quite uscless. However, I would be far
from discourazing vou, and, by all means, make a
lathe, but let it be longer than 8 inches. Such a
small thing, except after the manner of a watch-
maker's throw, would never pay for the time spent
on it. Why not make a lathe the whole length of
the bench, and go that it could be removed when
not wanted 2 something like the first I described in
** Lathes for Everybody.” If you make the heads
of that very microscopic, it might be contined to o
space 8 inches long. Although I am not the writer
of the reply, page 332, WoRK, yet I may be per-
mitted to suggest that the table ¥ E could be
attached to a separate pillar and not to the guides,
D, to which it appears to be fastened in_ the
drawing. The pillar conld be made in two, with a
joint which could tilt the table, or a semi-circular
piece of metal could be attached to the under side
of the table with slotsin which the fastening serews
would work. 1t is not casy to make a tilting table
which acts really well and scientifically.—SELF-
HELPER.

Clocks in Fretwork Cases.—YoUxNG CLOCK-
MAKER.—I am sorry to say that 1 do not understand
your details at all. I gather you want to Know
if your cases are lnrge enough to take chime quarter
movements. To that I can say *yes, plenty,’ an
ordinary chime movement being about 8% by 7 by 4
bells in height, extra say 3 inches, and now beyond
this I am fogged, as 1 do not see what you want
mitre wheels on pin wheel and centre wheel, as
these trains are made in the usual way, with a
third train added generally on the left for the
quarter work, and sll three trains being inside the
plates: but if you have never seen a chime guarter
clock, let me advise you to get Britten's ** Watch-
maker's Handbook,” as on page 259 there is a good
drawing half full size of a movement showing nll
the dial work, ete., and trains, and on page 238
giving full details of trains, ete. The book consists
of 331 pages of useful maiter to all interested in
watch or clock work, whether young or old, amateur
or professor; the cost is 5=. 1f you cannot atford
one, I will lend you mine for a week to copy out
the necessary matter if you will pay postage both
ways and return it.—A. B. C.

Sideboard.—A. J. (Ingrow).—Certainly, you are
quite rizht to put any questions on matters coming
within the scope of WoRK to us, and I trust you,
like many others, may derive increasing benefit
both from answers and articles. We cannot, how-
ever, undertake to reply privately as you suggest
may be done to you, the * Shop " columns being in-
tended not only to help individual inquirers in any
difficulty that may ocecur to them, but to be of
utility to readers generally. I am glad you send
sketches, for however rough they may be, drawin
are of great assistance in enabling a suitable reply
being given. It scems almost a pity to make such
a picce of furniture ns the sideboard of pine, but
your reason for doingso is certainly n cogent one,
and there is no reason why a pine job should not be
sound and good. 1 certainly should not advise
you to paint and grain it. This finish, which in
any case L am not fond of, would make your side-

suspiciously like a common Kitchen dresser.
If you must paint it, let the tinish be plain—it.e.,
ungrained ; but 1 would much prefer tho alterna-
tive of staining and French pu\ishiug. I am not
sure whether you do not contemplate marking (or
graining) with stain.  In thoroughly practised
nands this may occasionally be to alinited extent,
allowable ; but the eifect is rarely good, ns work so
finished hasgencrally a conmon tawdry appearance,
especially when done by any one without great
experience. 'The carved trusses under the drawers
can be bought: but I do not think you will find
them any improvement on some more simple orna-

moentation which you counld make up yourself.
They arc. in fact, rather tawdry than otherwise.
Y on miczht, for instance, substitute a tlat or turned
half pilaster planted on the doors, A flat pilaster
wonld look better if finished with a few beads or
flutes, either of which you can easily man with
the aid of the scratch described in No. 7 of WORK.
I'he same tool yon will also find vseful in ornament-
ing the drawer front, which I think, you had better
make flat instead of curved, as shown on your
sketeh. This, however, is more a matter for your
personal consideration, and you will, of course, to
some extent be guided in the details by those of
the small cupboards you intend to put on the side-
board. The two doors in the centre will do very
well with looking-glass panels, but it is entirely o
matter of personal taste whether you have them of
this or of wood. Glass looks brighter and lighter,
but generally the doors of sideboard cupboards
have wooden panels. ‘Transparent panels ot course
would only be used if you wish the contents of the
centre cupvoard to be visible, and unless they are
ornamental you would not want them to be seen.
A suitable length (provided the space is suflicient)
for the sideboard will be 6 ft. It may, however, be
made as small ns 5 ft. with the four doors shown.
In anvthing under this vou had better make it with
only one in the eentre, which should be wider than
the ends. The depth from back to front on end of
top should hardly be less than 1 ft. 8 in. for 6 ft.
lencth. 1f it:is shorter reduce depth say, 1 in. for
each 6 in., dewn to 5 ft. If your room will take it,
and you want plenty of cupboard space, these
dimensions may be inecreased, as there is no de-
finitely fixed rule of proportion, and those given
are merely approximate. The height of top should
be about, or a little more than, 3 tt. For the sub-
stance of the stutf I should say that 1 in. (in pine)
will be best for most parts, panels, drawer insides,
and such like being less. A good deal, however,
depends on how you intend setting out the work,
and I can only advise fn:m generally.  You may
want o thick massive looking top all solid, in
which ease 2.in. stutt would not be too much, or
vou may prefer using a comparatively thin top
lined up to give the appearance of thickness. In
connection with this I need hardly tell you to study
the article on lining up, which has appeared in _our
pages, You will also find the articles on_artistic
rurniture, and jointing up of use in giving you
many hints, I think you will find the appearance
of your sideboard improved if you raise the cup-
board a few inches on turned columns, instead of

lacing it direct on top as in sketeh,  The side

rackets also strike me as paltry-looking, and you

will tind the whole look much better, und not in- |

volve n great amount of extra labour it you carry
the sides up to the top of the small cupbouard, finizh-
ing them ot with a little carving or moulding to
muateh that on the back of it. One or two shelves
should be fitted, serewing them from behind and
the inside of the cupboard. They will be useful for
books or ornaments, and if you support them by
brackets or columns at the corners, you will have a
handsome piece of furniture. As a suggestion for
you, and to make my meaning clear, a skheteh i3
given, which, without going into details sufliciently
shows the intention. Instead of turned columns 1o
the shelves, these are shown with rounded corners,
and supported by a small bracket. If there is any-
thing else you want to know about as your work
proceeds, send us word and we will do what we
can to help you.—I. A.

Lathe and Joiner's Benches.—W. T. C. (Dun-
dee).—Yes; both these subjects will be treated in
due course.

IV.—QUESTIONS ANSWERED BY COXRESPONDENTS,

Horse Power of a Windmill.—G. C. (Nunhcad,
S /) writes in reply 1o SCRUTINEER, sce puage
526 :—* I send a simple formula for calculating this—

HP.=lorse power.
V.=Velocity of wind in feet per second.
A.=Total arca of sails in square feet.

Hp.=A- VY7
105, (0

Lacquer for Iron and Steel, etc.—J. H. B.
(Kingstown) writes in reply to STEEL (see page
526) :—** On page 325, No. 33 of Worik, STEEL will
find under heading * Brass Lacquer’ a formula for
makine a varnish which is called No. 1. If to this
STEEL adds some aniline blue, previously dissolved
in o little methylated spirit, he will have a very
fair blue lacquer, which may be applied with a
soft brush. The articles before being painted over
must be perfectly clean. By using other shades of
aniline instead of blue any colour lacquer may be
produced.”

Brass Lacquer.—BRASSOLINE (Glasgow) writes
in reply to STIEEL (see page 526 :—** STEEL wants to
know where to get blue lacquer for tin toys, etc.
He can get blue or green ; thereare different grades.
I think grade K K is the best at this address. T'he
name ot it is Brassoline. The Frederick Crane
Chemical Company, 22, Newhall Hill, Birming-

ham.”
Tuition in Carpentry. —G. W. M. TWest-
Bays-

bowrne Park) writes in reply to AMATEUR (Bay.
waler), sco page 302 :—** You can obtain tuition in
carpentering at the Anchor Institute, Johnson
Street, Notting Hill Gate (opposite the FKreo
Library). during the_winter session, which lasts
from September to March. If you write to, the
secrotary he will atford you every information.

]
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WE take the following from the Jowrnal of
Chemical Industry :—Glycerine is used in tempers
ing steel and iron. The specific gravity of the
glycerine may be varied between 198 and 1'% of
15 degrees Cent., by adding water, acco to the
composition of the steel. he quantity of glycering
should be from one to six times greater than the 5
weight of the pieces to be plunged into it, and ita
temperature may be varied fromn 15 de to 20
degrees Cent., according to the hardness of the =
metal. The harder the steel to be tempered, the =
higher should be the temperature of the glycerir o
To increase the quenching rlpﬂwer of the bath =
various salts may be added. Thus, when a hare =
temper is required, protosulphate of muagnesig =
may be added in quantity from 1 to 34 per cent. of =
the liquid, or from }to 4 per cent. of sulphate of* =g
potassium. For a softer temmper, 1 to 10 per cent, of
chloride of manganese, and 1 to 4 per cent. of ==
chloride of potassium may be added. e principal .
advantages to be derived from these methods are:—~" =
(1) The temperature of the aqueous solution ol s
Ircerine may be varied within wide limits, the =
iling point of pure glycerine being 290 degrees -
Cent. (2) Owing to the fact that solution of gly- =~
cerine dissolves most salts that are soluble in water, —*
the quenching properties may be varied by readily
ch:asul'nng in the bath such salts as suit the Kind of
metal to be tempered and the degree of temper re- =

quired. 3
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WORK

is pulliskod at La PRelle Sauvage, Ludoate iR, London, ad
8 o'cloci v rery Wednesday morming, and should be oldimalle eperp
where thronghowt the United Kingdom vn Friday ot the latsst,

TERMS OF SUBSCRIPTION,

% months, free by post a ik . la &L
g months; - .o - «s 38 R
12 monthe, . BE L

Postal Urders or Post Ofce Orders T'.,Tu-nl.h: at the (jeneral
Post Offtee, Loudon, to CASSELL and CoMPANY, Limited v

TERMS FOR THE INSERTION OF ADVREATISEMRITS IN RACH
WEEKLY IssUCE.

£ ad
Nne Moa = - - - - - - - ]200
Ha!f P'sue = = e = = = = = 6100
Quurter 'age - = o @ - - 3128
Eichthofalage -« = =« = - = 117 8
One-stgteenthofaPaga- =« « =« =« =« 1L 00
lu Columu, per inch - = 2+ = « = 0N

Prominent FPogitiona, or a sevies of insertions,
by -H].-Er:iu! arrnmyge ment. -
Small prepaid Advertisements, such as Sitnations Wanted
amt Eachanee, Twenty Words or less, One shilling, and Uas
Penny por Word eatra if over Twenty.
«,+ Advertisements should reach the Offce fourteen
davs in advance of the date of issuc

SALE AND EXCHANGE. |

Cvclists.— Use ** Graphine " on yourchains { no ffﬂz.
willynut hold dust; 8 .il:im‘lp-ﬂ. free. —WoLFF and SoM,
Falcon 'encil Woirks, Battersea, S.W, 3= .
Patent Unbreakable Twist Bit.—iin., 1. 6d.;
%in., 15, 5d. ; %in, 18 gd.; 1in,, 25 2d.; 1}in,, as. 10de §
post free, 2d. extra.—HosDpAY, Chatham. s o
warranted Saws.—Panel, 3s. od. ; hand, 4s.: IIIIF;-;H‘,_.
rip, 4s. 3d. Exchanged if faulty. Post free, &d. extra.— =
Houpay, Chatham, AR
Special Quality Saws.— Warranted to cut 1m. -
scuare tron. Panel, €s.; band, 6s. 6d. ] half-rip, 78—
Hospay, Chatham., o

0dd Jots Tool.—Comprising Try, Tee, and Mitre -/

1
Ak
T
b

Square, Marking, Mortise, and Depth Gﬁuga Sﬂ._:li
Level, and Plumb, Compass, &c. 35. 9d.—HODDA¥ Cof

Chatham. o e L:--.:
Smolkers, buy “ Roll Call” Pipes. Healthiul, By
rious. Economical. Postfree, 15. 8d.—DEWSKNAF, 63, Ph- %
Lane, Glossop. [ﬂ'ﬂ-ﬁr
Beit's Patent Enamelled Adhesive Waters -
Proof Advertising Paper Letters and W3
in ull Colours and Sizes.—Sole and Original Manv
17, Arthur Street, New Oxford Street, W.LC.
apply. Sample sheet gratis. Y. T
pynamo Castings, and all requisites for amaleae ==
electricians ; price lists for stamp, Dynamo 1nstiEe s
book, 25.—ALFRED LROFTS, EleJtrician, Dover.
Best Book on Lathe, price 3s., Ppost
BriTANNIA Co., Colchester.— List of Second-hand P
Driliing Machines, &c., 2d. ; Catalogues, Héu_ B
Notice to Mechanics.—BRITANNIA . make ASREFC S
300 Varieties nri" L:II.I;.FS‘ Saw Benches, and Engineers & O ey
~ Terms : cash, or hire purchase.
You are invited hmﬂlﬂﬂwﬂ -
largest assortment of EL:uh:s and (?;h:r:;l;nuh pRet
— Novelties. — BRITANNIA LO. - 5 o
Ef;un. 'iﬁl:u:crs to Britannia Wufltsr WM_ ol
tent) Fretsaws, will cut in any AueC ol
dn(g: fr:c..) Griffin's and Star Saws, 35 3d. gross, e
BoLTON, 59, Burmantofts Street, Leeds. B, s
ing, 100 REpﬂuﬁﬂ, jall full size). 300 Tuming, 4 -_,‘-j—.,.:. '-*l_
Stencils, 1s. each parcel. Catalogue {?m. ! e 5420 A
Collins' Stencils.— 100, dmﬂ:s;: large, =% |
camples free. 100, for sign Wrlers, SSORBEEEEE
Stcnl::ilsﬁn IE 6d. All postage free.—COLLINS, SH .
Place, Bath. o i
Model Work.—New Illustrated Catalogue ; e
castings, parts, lathe castings, &c., 4d. ; ScTEwR N
list, sumk—-Sﬂrrm & Co., 324, Essex TEER LS

.;.- I:.--‘ .

London,

—— e B e -
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e i 5
° GRATEFUL—COMFORTING.
2tk e |
rﬂ; l-?, ' T . ,
antd For Infants and Invalids.
S | g/ NOT FARINACEOUS Ilu*ﬁl in Flesh, Nerve, Brain,
1 2 and lhmu ormers,
b g j $ -.- ! " is a fact that farinaceous foods cannot be digested by Infants, This is
f BOILI Iq G' -”'H ATER OR MILK- ' 'h ” - the ﬂnl‘? fﬂﬂd in which the starch has been wholly changed o
{ - soluble substances, which can at once be antu.nlu.l 1m 1t“w.- body anto ll‘li"in:{'
! . - blood. I'lis remark: bie vesult s attained outsude the body, by itating exactly, m
- he process of manutcture, the natural condittons of | althy and perfect divestion,
| S the | o
I l MELLIN'S FOOD las heen examuned physiclogically by the hig hest Medical
I FHETWORK PA ERN Authorines, and tested chemically by the most distinguished Analysts, i.uu.'l has always
. TRETWORKERS “!-ﬂl*l'fttlﬂﬂ]’]1‘-t class heen classed by them A 1. 1t has gained many awards ol the highest merit at Public
5 s st i ur our Catalorue ol by i e
I'. n,‘.aﬂ:;#.ll:iu Eg“n:lt.;: lllu- q:‘l.llrjllll:ttd dh! Lons ( the ]-'\hl\t?l ‘l.h"ll in the market can show such o vast Lq,r“q. cltion of Sowed-1Ffe Le -III:II-."II'II"I.1'A- and
| :-J:‘.tntl:_im‘-nt! ;1:{1"- qrfhﬂruﬂhul.‘u.:".,::,t1:.:;5_., .:ﬂ:[ many of these allude in an emotional vet sincere manner to the tuct that "I\‘IELLIN =
e Materials is a'so enclosed. FOOD has saved Baby from Death.”
L USED IN ALL CHILDREN'S HOSPITALS.
= ) -
’. : BOOTH leDTé_iR SI Prospectus, Pamphlet and Sample, post free on application lo the Inventor
i TOOL MAK ' and Manwufucturer,
: DUBLIN. G. MELLIN, Marlborough Works, Stafford St., Peckham, London, S.E.
HEN‘RY IVEEE.RTEISS, | THE TAM O’ SHANTER HONES
. Are Praised by all Classes. £ I“”M.d -.,..
' MANUFACTURER OF o T.yv oo ol 1111; st 11!114.311411]:-..111.14 o !IEI'IF:ILUJ:.‘L ﬁl 3
' ] ¥ cia IV O vuived i sharpein- 4 oA L,
» HIGH CLA—SS LATI{-F*J S ﬁif_ J1.:!."':'*'...1:" ::"- :I.::. ‘.I.: ql t[ e, un 1" Lseted, k1|-l' ‘{3:1[."'!1::533
FOR l'\l|1'|-'|."'-:. Kazors, lane Irens, LT, o -
Truwing '.;].,L to 1s. Ga, vach, Dottt ol s, -
..- SCREW-CUTTING & ORNAMENTAL TURNING, | a8 il T e o o
' n, i il '|| \ T Le i | s '
TREADLE MILLIHG MAGHIHE?' HAND ;‘{Etam%ﬁa%“ttm "“uﬁ :":1 :1:'l.:\ e I.|" “ tj ers, % "i.r"”!:h; *:'.:j
PLANING MACHINES, &c. NARE T RO N o e s e
) " .-.-. '.It s — pp— —-_‘ i Y ] - i1l i Hu
!ﬂE!gb}' W[”"k."?, BFGTETH Hﬂ}'d. BJ' t]ﬁ'ﬁ,ﬁ'” ﬂr. o, GOLD MEDAL LENDDN 1835 | JONN C. M-EI;H_'ITEﬂliﬂﬂiﬁr
ACCURACY AND LIGHT RUNNING GUARANTLED. ESTABLISHED 1858, i Ilone Woras, Da ll!.CII.l..,, VIE
H A H{]BDAY Chrisimas and New Year's Gifts. S ¥ 1R & (?ﬁ?. ] TOOL MA KERS
1 fa ) , .
\re now ollering l|!1-. Ir Hew lu-.,,l.'H vrod Dresign
TOOL Gassell's Glasmﬁec_i Catalqgure? TOOL CABINET, suined Walu
containing particulars of upwards of ONLS colour, htted complete with Best }leu S, for
MERCHANT THOUSAND VOLUMES published by | £5 ss., 3 marvel of sheapnet, fom it Brg
5 ’ Messrs. CAsSsELL & COMPANY, ranging in FOR AILL 'TRAI*JES._ Send Lhree Stamps
Chatham. price from Threepence to Fifty Guineas, E'ur x‘;u,m}-ﬁx; }-;f-:.‘:_. l:._a::s e Ntreet, Fins-
will be sent on request gos? free fo any address, gl dhnile = e
I jasses of Tustrnction notv open for Araten
g Llf;tnszEE[ﬁ?z CassELL & Comraxy, Limtep, Ludyale /00, Lendon, . ”'j;_f_""l;l.L -..L:..J : f jr-,,.,-l.uf- dus i h,: 5z ,-:,..-;;-, =
' ' — T ESsTARL ISHLID 1851,
-+ LOCKWOOD'S HAXDYBOOKS FOR HANDICRAFTS. P n ST Te—
PR VOLUME, " This duy, crown Bro, 5. cloth (posk free) 1 4 3 A Southampton Buildings, Chancery Lane, London.
. HE CLOCK JOBBER'S HANDY- ELEGTRUPATHIG 'ELT : LTHREER per CENT. INTEREST allowed on DE-
BOOK : A Practical Manual leaning, Repairine, and WSS, repavable on demand, i
I .'I_.mhru.‘:ll:glmh r1|L|tu|::_::1 u?;n[‘r:hu :::-I:;: "-I :“E[‘: 11: 1l|.|'-:lh. T\WLY T CENT. 11.,; I'ER ["5[‘ on (‘.URRL}- 1

ances, lnﬁ Processes employ ed in Clockwork., By P. N HASLUCK,

With upwards of woo lllustraticns,
i 2 Now ready, by the same Autiior,

THE MODEL ENGINEER'S HANDYBOOK, =s.
. THE MECHANIC'S WORKSHOP HANDYBOOK, 2s.
. THE PATTERN MAKER'S HANDY BOOK, 2.
~ THE WATCH JOBBER'S HANDYBOOK, 25,
THE WOOD TURNEK'S HANDYBOOK, as.
THE METAL TURNER'S HANDYBOOK, ss.

London: CrOSBY LOCKWOOD & SON, 7, Stationers' Hall-ct., 17.C.

~_ HENRY EBBAGE,

. 844, CALEDONIAN ROAD, LONDON.
i MICROSCOPES for Analysts, Brewers, and Students,
MICRO-0BJECTS of every description, Slides 3 X 1.
Entertaining Slides for ev ening exhibition, ss. dozen,
mn*runﬂﬂlﬂﬂﬂ!‘ﬂﬂ. amd all accessories,
MOUNTING APPARATUS, and all requisites.

Catalogue srec, Flease mention this paper,

[r5

_'_.l..—.-- =

- & A Fine Art Edition of Longfellow

WITHIN THE REACH OF ALL.

" [ —

Vi (a0 NEW ISSUE, in MONTHLY PARTS,
SR price Td.

_Longtellow’s Poems

- With about 400 ILLUSTRATIONS,

ally executed for this Edition &y some of the best
English, American, and Continental A riists.

oI 1 ready DECEMBER 19.
(To be completed in 21 Parts.)

. 'ﬂ Part 1 Wil be £iven, asr a Frontispicce, a

¢ STEEL PorTrAIT of LONGFELLOW.
& Conranvy, Linitep, Ludeate Hil!, London.

. CasseLL & Comranvy, LisuTeD,

Naturally, speedily, and permanently cures alinost all
disorders ot the nerves, stomach, hyer, ard huloneys,
and is the satest amd best remedy ever discovered for

RHEUMATISM

hinents.

and kindred a Those who have any dou! l s
Lo s nuanﬂrI-_ healing amd stoenge ll:l AT
should write at 0 ce tor hook ot te-wi tls, vr ¢al .,|.
ET“ nolly exameine the onemals at l] v

lectvopanthiie and Fander Bonstitete of he

Medien]l BSatiery Vol L.,

52, OXFORD ST., LONDON, W.

fl.Li.r'J' .-':e"rra" bE. J

il Advice free of charse, persona’y or by letter,
. WM rite for n Ihq'll or Pamphiled

esday, betore you for et W,

NOW READY,
FIRST TWO PARTS
NEW VOLUME of

The of the

THE QUIVER

For Sunday and General Reading

(Beng the November and Decembsr Parts,

1II:"".l".h‘lﬁ' 8d. 1‘{1:'4‘&], ‘ .:'.'1.'!;”'11'1},*; —

160 Pages of Interesting Letterpress, fully llla -
trated.

63 Original Pictures by Leading

3 New Serial Stories.

8 Contributions by Liminent Divines.

4 Complete Stories by Popular Writers,

8 Poems.

13 Short Papers on Intoresting Topics.

Artists,

| 2 Original Hymn Tunes.
i 27 Short Arrows ( Notes of Christian Life and Work),

Scripture Lessons for Home and School
A Coloured Ficture by M. k. LLDwaRDS,
XC. A NG,

Ludgate Hill, London,

The Work Magazine Reprint Project (-) 2012 toolsforworkingwood.com

CAUUOUNTS caleulated on the minumum montily balances,

— e

when pot drawn below oo,
STOUKS, sSHARES, and ANNUITIES Purchased
and Sold,
110w TO PURCHASE A HOUSE FOR TWO
[ l GUINEAS PR MONTH or A PLOT OF LAND FOR

] IV SHITLLINGS PER MONTIH, with immediate pos
Appdy ok the Otfice o1 the BIKKBEECK FREEWOLD 1.A~m

W L L L

: ] Il xh] LUk ALMANACK, with full particulars, post free

IFRANCIS RAVENSCROFT, Managrer.

INVENTORS.

s have an idea for an imvention PATENT it for a trifling cost.
Farticulirs aud Pamphlet (ree.

RﬂYHDR & CASSELL, Patent Agents.
2= CHANCERY LANE, LONDON, EC.

Popular Cookery Books

Publishied by Cassell & Companyy.,

THE LARGEST AND BEST COOKERY BOOK.

Uloth, 75, 6d. 3 Roxburgh, 108, &d,

Cassell’s Dictionary of
Cookery. Illusrated throughout. Con-

taining about 9,000 Recipes.
soth Thousand, now ready, price 1s. } post free, 1s. 3d.
Cassell’s Shilling Cookery. Con-
taining 364 pages, crown Svo, limp cloth,
Tust ready, cloth gi't, gilt lettered, price 2s.

Cassell s Popular Cookery. This
valuable work contains 364 pages, crown dvo,
with Four Coloured Plates.

Cheap Ldition (20th Thousand).
A Year's Cockery.
DROWNE.
CasseLl. & Comrpany, Lisurep, Lud e Hill, London,

Cloth gilt, 3s. 6d.
jJy PHyLLIS
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| Work—December 7, 1889,

J. H. SKINNER & CO., EAST DEREHAM, NORFOLK. .

Manufacturer

wards of 1o workmen, which 1s used exclusively for the manufacture of
I'hiotozsraph'c Apparatus of every descnption, lrom the clicapest to the
oSt excnsave,

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

3/6 The Eclipse Camera Set. 3/6

Complete, consisting of a Polished Mahogany Sliding Bellows, 1{-plate
Camera to photograph full-size carte-de-visites, with Focussing Sereen,
Dark Slude, Hiassmovnted Lens, Drass Futtgs, Developmg and Fixing
Solutions, Packet of Diry Plates, and full Instructions, enablhingr any ama-
teur to take a pood I'hotograph. I'rice 3s. 6d., ur securely packed by
Farcel Post, 48,

7/6 Complete Photographic Outfit. 7/6

Comprising FCLIPSE CAMERA SET, as above: also PIOTO-
GRAPHIC PRINTING APPARATUS, consisting of Hardwood Printingr
Frame, with Diass Springe Dack, Sensitined Albuminised Paper, Gold
Tonmg Solution, Fixang Soluton, Glass Kods, Cards for Mountin rowith
compricte Instructions. Also Hardwood Folding Trpod Stand and ?'uljh-
simr Cloth,  I'rice T4, 6d. Securely packed, post free, 8, 0d, 11 packed
m partable weod case, with hingred lid and leather strap, as in illustration,
cu. extra,

~'l|I| J. H. 5. & CO. have now a larze Factory with accommodation for up-

Fovery Set is carefully examined before being sent out, and
puarantoed to be in working order,

N.B.—If Apparatus does not give satisfaction,
and is returned uninjured within three days of
receipt, we guarantee to refund purchase money.
Better Sets, 105, Gil., 218, 425, 100s., and upwards,

s and Importers of Photographic Apparatus and Fretwork Materials,

Timber Yards, Samwing and Planing Mills covering abowe
3 Two Adecres near Railway Station,

J. . 5. & CO. keep regrularly in stock abiout 120,000
FEET OF FRETWOO0D, sl and 3-ply, vencers,
&c, hesides a very largre quantity of Logs, Ulanks, and
Poards, Carving andd Turning Woodld, &e., amd 200 000
FULL-SIZE DESIGNS for Fretworlk, Wood
Carving, &c., besdes an immense Stock of Joners'
Tool Chests, Fretwork Qutfits, Drlls, Saw Frames, Hand
and Treadle Machines, Saw Dlades, &c. &c,

Specialities for 1888 & 1889, —Nooks of New
Designs, I RETWOKK No. L, contammng 12 Large Sheets,
price 1s. No. 2, contaming o Sheets of larger and more
claborate Patterns, 25, 6cl. Book of Wood Carving Designs,
coutamng 14 Patterns, price 15 ; thes«are all New Patterns,
not sold in any other tonm, and w ould, if seld separately,
cost three or four times the amonnt charged, Freiworker's
Handbook and Workshop Guide, price 15, New Desipgns,
All atterus greatly reduced in price,

Complete Fretwork Outfit, comprising r2-inch
Stecl Frame, 48 Saws, Awl, File, 4 Desyerns iwahs suthcient B8
plancd Wood, gratis), ard 1s, Handbouk on Fretwork, § -
price 3. G, carnage pad, 13 feet Assorted Planed Fret-
wood, 35. Gd.

<y Special Fretwark Design, in commemoration of Her

Eclipse Design, No., 102,

< ST R
l‘.l..\ ﬁ #t!,-‘!i{‘
g

staunmp,  J. H. BKINNER & CO0., EAS
NORFOLK.

Sanples miay be seen,

Complete_ Catalocsue of Phatoeraphic Apparatus, one

DEREHAM,

sets,  Wholesale Agent for Londan—1. MOTHERSILL,
et Ga, 11 Noway Read, N., and €, Southampton Row, where

Majesty's Julnlee, size, 56 in E;}- 24 ki, pPrice 24, od,

Catalegue of Machines, Desijrns, Wood, Tonls, &c., with B4
several Hundred llustrations, and tull Tustroctions for B3
Fret-cottine, Pohshing, and Varm hugr, price gil,, post (ree, N
Good Fret Saws, 18 66 per gross; Lest ditto, ss. per }TOns,

Wall Bracket.
Price 56d.

" TOOLS.

BUY from the MAKERS, the Oldest Established and
the Best House in London. Stock kept for Carpenters,

Wood Carvers, Turners, Fretworkers, Amateurs, and
Mechanics.

WRITE FOR PRICES OF WIAT YOU” IVANT.
OBSERVE THE FOLLOWING

TOOIL. CARBINRTET.
B o Fe kA ke

Or Cabinet fitted with

This Combined Cabinet and Work Bench is made of Polished Ash, with Solid Beech

fitted up with 43 best Tools, surh as we sell to Mechanics, and specially selected for

COMBINED R
Vice and Bench Stop,
Top or Bench, 1 in. thick, and is fitted with Iron Parallel Vice, and wiath Bench Stop
general work.  All of full size and fully warranted., A List of Contents will be sent on

skl - WITH TOOLS COMPLETE,
ND | SR
i 2 - but without Tools,
for planing. It has a back board with rack for holding ‘T'ools, and § Drawers, as shown
application,
NOTIE THE ADDRESS-—-

£S8 10s.
Work Bench. o
VMOSELEY & SON, 323, Hicr Hovsorn, W.C.

NURSE’'S REGULATOR.

Patent Applied for, No. 51390,

I‘or adjusting the Irons of all English Pattern Bench IManes. Can be i
easily fitted to any Smooth, Jack, or Try Plane, without alteration of Irons s
alrcady in use. Price 2s. each ; post free, 23, 3d.
Price Lists free by post on application to Sole Mal:ers,

CHARLES NURSE and CO.,

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

(Established 1841.)

2:C:BRANDAUER:&CoS

T
RATCHL " NOR: SRURT

ﬂ_OI NTED

A N E R E AR

R oA aieiat BIRMINGHAM
AORCFORYIESY AR DI _ :

London Warehouse: 124, NEWGATE STREET.

Monthly, price 4d. i
CASSELIL'S TIIVIE TABILES
AND THROUGH-ROUTE GLANCE-GUIDE.

A ‘N? OND E:RF l I I M Ii}DI INE Are universally admitted to be worth a Guinea a Dox for Bilious ﬂ.l 2110,
C e Nervous Disorders, such as Wind and Pain in the Stomach, SIit% -,

S

TLLS

M

S

BEE

P

IHeadache, Giddiness, FFulness and Swelling after Meals, Dizziness 88 zzqp;
Drowsiness, Cold Chills, Flushings of Heat, Loss of Appetite, Shor {2 Y
ness of Breath, Costiveness, Scurvy and Blotches on the Skin, Disturbérzsz o
Sleep, and all Nervous and Trembling Sensations, &e, &c.  The fiF s
dose will give relief in twenty minutes. This is no fiction, ﬂ:_lr thi' 151 |
have done it in countless cases., Every sufierer 1s earnestly invited tagjyg
try one Box of these Pills, and they will be acknowledged to be ad

Worth a Guinea a BoXiog

FOR FEMALES THESE PILLS ARE
i . - 3 h al'mlldd:b
A priceless boon, a treasure more than wealth; the banisher of pain, the key to he ;

These are FACTS testified continually by members of all classes of society, and one of the best guarantees to the nervous and debilitated 1s, 21 F

BEECHAM’S PILLS have the Largest Sale of any Patent DMedictnisgy
wn the World.

Prepared only by the Proprictor, I'. BEEciaM, St Helens, Lancashire, in Boxes 1s. 14d. and 2s, od. each.
N.B.—Full Directions are given with each Box.,

Dealers everywhere,

p— - e e e — — o

Sold by all Druggists and Patent Mﬂ% =

— - — —_ﬂ
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