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INDURUDUER STAMP MAKING. 

DY "QUI VI\'E." 

I NTRODUCTOR Y. 

I~ these "g0-nheo.d" days, when nlmo;;t :my­
t hing which promises to aid in the economy 
c.1f timo is eagerly welcomed, notwithstand­
ing the fact that many of the most alluring 
promi~e.s are of the proYerbial "pie-,;rust" 
kind, no excuse is needed for introducing 
the subject of rubber stamp making. Few 
offices, even Of the moRt humble pretensionS, 
:)t·e to be found without their complement of 
indiarubbcr stamps; anri e,·en in primte 
lifo these extremlv useful articles h:n·e won 
golden opinions, 1f ono may jndge from the 
numerous nch·crtiRemcnts of monogram~, 

linen-markers, note headings, etc. etc., 
which meet his eye in the periodicals which 
come under his notice. 

The purposes for which indin-rnbber 
Rtnmps may be ad "nntagoously used arc 
almost numberless, and these handy instru­
ments may be fairly re:;ardetl as valuable 
auxiliaries to the printing press, ha,·ing their 
own special sphere of usefulness into which 
the printing press cannot profitably enter. 
}:or the purpose of repeatin~ impressions uf 
the same matter at irregular interntls and 
in varying situations tl1e ~olid rlie has long 
stood in high favour, and, in the form of 
the now old-fashioned brass enllorsing 
stamp, is still to be found occupying an 
honourable position. I am, howe\·er, in­
dined to the opinion that the introduction 
of indiarubber stamps stmck a blow at the 
older instrument from which the lattet· can­
uot possibly recover, the rubber die being 
not only capable of doing any kind of work 
for which Its predece:;sor was usell, but 
having also the immense adYantage of 
rlasticity, by which it is enabled to adapt 
itself to surfaces so unleYel m; to render the 
use of a. rigid metal die altogether out of the 

• 11Uest10n. 
When a person hn.ndles a well-made 

indiarubber stamp for the first time, he is, 
if of an inctuiring turn of mind, led to 
a-sk by 'U'llat mysterious process such an 
apparently intractaule substance as indin­
rubber has been made to yield such beau­
tiful results, and his wondc:r 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 cannot be-made of pure 
rubber, but of a mixture of pure ruhber and 
sulphur; the mixture being forc('d into a 

suitable mould by strong pressure, and in 
t hat state submitted to such a. degree of 
heat as will hring about a eltemical union of 
the sulphur with the rnbher, and thus pro­
duce what is knu"-n as l'ulccmisefl rubber. 

The esJ'entials of nn indiarubber stamp 
making plant, then, consist of some means 
of producing the re11ttisite moulds, and 
a.fterwards applying preRsnre and heat 
simultaneously to the rubber compound 
placed therein. 

Various attempts ltave been made to 
beguile the confiding amateur by offering 
"coruplc.te apparatus and fnll inRtructions" 
fnr the ma_nufacture of_ india-rnbber stamps. 
a ll of wbtch have bttherto been of the 
nature of the conjurer's explanation of his 
:lstounding tricks. I do not, by this state­
ment, intend to convey the itlca that 
;;atisfactory ru buer stamps cannot be pro­
duced by such apparatus, fo r I ha-re per­
~onal_ly mac.le some very satisfactory stamps 
m thts way; but, n.s a matt<'r of fact, chance 
or good luck enters very largely into the 
case, and the amateur who succeeds in 

I NDIARUBBER S TA .A1P MAKIN G. 

making a stamp tlu1t 1oill st<rnd tlu tnt of 
lun·d ?N'ar once out of every twenty triafs 
may be coniiidered exceptionally fortunate 
it~ l_tis experie.ncc. J _purpose in th ese papers 
gtvmg sut:h mstructwns as will enable any 
person of ordinary intelligence who carefully 
follows them, to produce stamps equal to 
any sold by professional makers and if by 
i nad vert en cc any point should be ~verlooked. 
or the details not made sufficiently clear. ~ 
ctnery addrcsRetl to me throurrh the Editor 
will receive due attention in ,:=-Shop." 

Arr .\TI.\ TCS. 

Th~ apparatus ~\· hich I am about to 
dcscnb(· 1s nc.lapte~l for the prodt~ction of 
8~~unps. up t<;> stx mchcs by four mche!':, a 
stzc wlllch wtll probably sutlice for most of 
my renders; but if n.ny require apparatus of 
n. l:u·ger size, corre~ponding additions to the 
horizontal dimensions given will be all that 
is _ne~dful. The apparatus consists of, (1) 
pnntmg types and ''shares" of -rarious 
kinds, according to the fancy of the stamp 
maker, nncl n. few printer~' Rundries as 
detailed below ; ( 2) a svocially adapted 
''chase, to hold the type ngidly during the 
process of moulding; (3) a moulding plate 
on which to form the mould and retain the 
same during the subsequent process of 
vulcanising the rubber· (-!) a moulding­
gauge, by the aid of which the moulding 
compc:-sition. i:~ spr<'ad upon the moulding­
plate Inn. thm and even layer, and (r..) a pre...;;s 
suitably arranged for use both in forming 
the mould anti afterwards as a vulcaniser. 
The;;;e various pieces of apparatus we will 
now proceed to consider in orJer. · 

1. J'IH'. Printing Type and ... ltapes.-These 
may be obtained llf almoo;t any printer's 
broker or type-founder. It is the best plan 
to confine one's selection to plain type-i.e., 
type without shading or ornamentation -as, 
although the finest detail is faithfully re­
produced by the rubber, the fine lines soon 
Lecome choked with ink, and the stamps 
rendered practically useless. The ·• ~ha pes" 
in common U !<C are mostly o,·al in form, as 
shown full size in F ig. 4. They may be 
either solid bmss or electrotyped, the latter 
being the cheaper, but the former the more 
useful and lasting. ''Fancy" shapes to be 
used in conjunction "-ith type are generally 
electrotyped, and in this form are substan­
tial enough for the more limited use to 
which they will probably be subjected. 

A supply of "quads'' and " spaces"­
blank pteces of metal of various thicknesses, 
and of widths corresponding t.o the type 
with which they are to be used-should be 
purchased at the same time as the type ; 
also a con pie of pounds of 4-to· pica " leads" 
--thin stnps of type metal for separating 
the lines oi type-and two or three lengths 
each of narrow ''furniture," pica and non­
pareil " re2:let," pica "wood rule," and thin 
"brass rule." A "composing stick" (Fig. 13) 

will also be required. "Side sticks" (Fig. 12) 

may be either purcha,sed or made at home. 
'l'bey are tapcrin~ pieces of hard wood, 
generally oak, '-rhich are used in conjunction 
with "quoins "- similar tapering pieces of 
wood about B in. in length-for firmly 
securing the (ype, etc., in the chase, de­
scribed below, during t.he/rocess of mould­
ing. It is recommende that both side 
sticks and quoins be made in the following 
m:mner :-Cm·cfully plane up a strip of 
oak 2 ft. in length, H in. wide, and .g. in. 
thick, taking care to ha•e the cornet'S square ; 
then divide this pnmllel st-rip into two taper­
ing ones, ·} in. wide at one end and i in . 
at the other, and plane up_ the newly-sawn 
edges square and t rue. Now cnt off fonr 

1 ~-.in lengths _!r~m t he smaller end , 
stn p, and d1v1de the remaining 
intQ H -in. and 0-in lengths . re8Jrlee1:iYe 
and. we haye a supply of side sticb 
quoms, wh1ch only require the rcmo.-aJ 
the rough edges left by the saw to fit 
for use. 

2. 'l'he . Cltcut.-Tbis is shown in Fig. 
an~ conststs of a. plate of ca.~t iron t 
thtck, pl~ned on both sidu, sunnounted 
a ~tro~g !1'00 frame a iu. long and 
wtde mstc.le, the frame itself bei 
wide and 1 in. deep, with the top 
and inside planed true and squ~re. 
each of ~h~ corner~ of t~e frame and but 
plate a 1'ii·m. hole 1s dnlled through 
the top to the bottom, the hole.o; in tbt. 
ft:ame beiug th~n .counterbored to t in. ia 
dtameter. for i 1n. m depth (see Fig. 2). 

:fou~ pms are then made of ~in. rod, abou 
2. m. m length, and reduced to 1~ in. iA 
dtameter for rather more than t in. ia 
length at one end. These :pins are tbea 
riveted by their smaller ends mto the bolea 
~·hich ha Ye been made in th~ corners of the 
frame a.nd ha.se plate, thus riveting them 
together and forming a t ray having a 6at 
bottom 'vith the four sides at right angl.­
thereto and to each other. 
. Refore riveting in the pins the holes 
m the base plate should be ~lightly counter­
sunk on the u.nderside:and when the riveting­
has been satisfactorily completed the under 
surface should be filed level if necessary, 
and the free ends of the pins reduced -so • 
to project barely ~ in. above the level of' 
the frame of the chase. 

}'our open spiral springs of steel wire ..fr 
in. thick are then fitted to tbe annular 
spares around the ~prings in the comen 
of the chase, these springs being about 11 · 
in. in length when open, but capable fl. 
being compressed level with the UP.PS" 
surface .of the frame of the chuse. A ~ 
c, is made of tin. rod ancl screwed in tiUr 
front edge of tne chase to form a handle. 

:3. The Jfoulding Plate consists of a fta 
plate of iron, identical with that used for 
the base plate of the chase, with the excep­
tion that the boles in the corners are to be­
of such a size as will allow the gnide pin& 
the chase to pass freely through with 
least possible play. The correct positioD 
of these holes may be best secured bJ 
clamping the frame of the chase and ~ 
moulding plate together, and then d~ 
~in. holes through the moulding plate anal 
sufficiently far into the chase frame to sena 
as guides for subsequently drilling the lKtfet 
proper to the chase and base. plate,,whieli 
should be clamped together m the1r \J"Jl 
and both drilled through at one opel1lfhm. 
If this operat ion be properly done, the 
at each corner will exactly correspond, 
o. very little " easing" of the holes in 
moulding plate by means of a re~mer 
atforrl sufficient play. The monldin 
in its working position on the cba:~ 
shown in F ig. 3. When properly 
together some distinctive mark sbt:>DI 
placed on the front edges of both cba_e 

moulding plate, so that no time 
in fitting them together sul>set:}.t 1entJfj 
the least delay may be fatal to succt 
cause the whole operation of mc1UJC 
be commenced anew. Before nmll8 

further with my description, 
that t he fitting of this part of the 
cannot be too carefully 1 Ilea 

best results are ~cted. 
4. 'l'he J!otdding Gauge is fono~ 

in Fig. 10, and may be made of 
or iron, the former being 
only because of its ~ ft!M 
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so as to require but a small amount 
ef · but also on account of its free­
dom from rust. It is made to ride by the 
seat a close. to .tl~e edg~ of the moulding 
plate on whiCh It IS retamed by the guards 
b. The edge ~ is so adjusted . that whe? 

· placed in positiOn on the mouldmg plate_ 1t 
Will leave a clear even spstee of from ·b: 111. 
to t in. between itself and the plate. 

5. 'l'he Fress.-'l'his is ~ho_wn complete i!l 
Fig. 1 and is somewhat smular to an orch­
no.ry ietter-copyinrr press. It . is, however, 
necessarily of nmc~ more massive construe-

. tion tl1an copying presses, so that it may be 
able to retain an approximately equal t em­
perature during the process of vulcanisation. 
The table and platen, or follower, are each 
ut in. from front to back, 8 in. wide, and 1 
in. thick, with their opposing surfaces planed 
true. D warf standards ~- in. thick depend 
from the corners of the table to the depth 
of 2 in. below its under surface, the width 
a-b in the eleYation (Fig. 5) being 1~- in. 
To these are screwed legs 4} in. in length as 

· shown. in l!'i~s. 1 and 5. Fig ~ s~ows the 
leg in 1ts entlrety, and clearly mchcates by 
what means it is 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 
standards of round iron as shown in Rection 
in Fig. 7, in which is also sho,vn the dimen­
sions of the standard. These standards are 
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 1_;'jg. 8, is formed with a central boss 
3 in. in diameter, in which is formed a cir-

"cular cavity 1{- in. in diameter and {- in. 
deep for the reception of the head of the 
main screw, whicb, with the collar by which 
it is attached to the platen, is shown in Fig. 
9. F or the sake of appearance, ribs are 
made to radiate from the central boss to the 
corners of the platen. The projection shown 
at a, Fig. 8, is for the attachment of a t her­
mometer, the bulb of which is to be inserted 
some 3 or 4 in. in a hole drilled lcn&thwise 
in the thickness of the platen, which may, 
if necessary, be made thicker at this part, as\ 
shown at b in the figure, tbe diameter of the 
hole being regulated by the size of the ther­
mometer bulb. .From ~ to t in. will, bow­
ever, be larrre enough. The thermometer 
may, with advantage, be of the form known 

· aa an "oven " thermometer, the external ap­
})earance of which is shown in Fig. 1. It is 
attached to the pln.ten 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 bole 
drilled for their reception. Midway in the 
length of the platen IS placed, on each side, 
a guide-piece (c, 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 st-<m­
dards (c, Fig. 5) are connected at the top by 
!' crosshead, d, through the centre of which 
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 bein~ fitted t o a 
tapering square on the end of tile screw. 

Brackets affixed to the front of the press. 
as shown in Fig. 1, will be found very useful 

B}lpport the chase, etc., from time to time 
.... r, the preparation of the mould, and 
u ov to support the mould whilst being dried. 

Having now described the necessary appa­
iaiiUI~. I will leave the reader to construct 

bef·orA proceedin~ to describe the mode 
. working, which I will do in another paper. 

• 

ENGRAViNG ON METAL. 

ENGR ,l VING ON MET AL. 
BY NOR?IIAN MACLEAN. 

ENGRAVING ON BRASS AND ZINc. 

ENGRAVING on brass includes door and 
window plates, memorial brasses, axle caps? 
saddlery mounts, beer engines, fender ana 
fh·e brasses, etc. It is executed in two ways : 
for small and moderate-sized work with the 
graver in the nsual manner, and for large work 
by means of tll e hammer (Fig. 22) and chisel. 
The latter process requires a greater outlay 
for outfit, but with th1s advantage, that the 
chisel will remove enormous quantities of 
metal in a very sbort time, which is, how­
ever, counterbalanced by the very great 
noise made in the operation, which renders 
the process unfit for home work. 

For t his reason many engravers 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 ordina.ry en­
gm ver, 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 silversmi th before they can be 
engraved. They should also be sand-buffed 
or rough polished on one side only. After 
having been made tlat by the silversmith, 
true up the edges (and bevel them if re­
quired), using leaden clams in the vice to 
prevent unnecessa.ry marks, and using the 
square and straigbtedge f reely dm·in~ the 
process. 'l'hen send it to be rough pohshed 
on one side only. If you prefer to do this 
yourself, procure a large piece of pumice­
stone and plenty of water, and r ub the plate 
(always in t he same direction evenly all 
over the surface) till every scratch is re­
moved. Finish with a large I)iece of water 
of Ayr stone, when you wil 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 
said line and corners cut d eeply to hold the 
wax. H aving 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 pln.te, 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 rough ly 
sketch it in midway between 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 r ule with the straightedge 
and point (Fig. 23) a line at the top and 
bottom of the roughly sket ched 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 past this brass plate, when I was 
stopped by a man carrying a lar~e ba.s~etful 
of work, and who asked me to direct him to 
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1.Ir. M--'s. (I had noticed the man look­
ing at the plate as I came along the street, 
and bad half suspected that he could uot 
make out the lettering). "'\Vhy," said I, 
"you are looking at his name plate. 'l'hat is 
Mr. M--'s place of business." "Well," 
said the man, ''I have seen some thour-ands 
of door-plates, but I neYer came across one 
that I could not read in my life. This bmts 
me." This plate was done in three styles; 
the name was ornamcntcd Roman, the 
middle line in German text with flouri~lw-;, 
and the bottom line in Gothic lettering, and 
not at all easy to reacl. 

The workman, having the plate properly 
set out in penci l, can now "point it in," 
usincr the steel point (Fig. 23). Use the rule 
for all straight and angular lines, and the 
dividers and r ule for parallel lines, and keep 
the " block letters" upright, an<l the 
"writing" at a moderate angle. 'l'he sizl's 
of brass plates vary greatly, from a ~mud l 
plate -! in. x 2 in. x k in., bearing the words 
" push " IC l'ill er" " knOCk " etC tO fl00r 

' bJ . ' • ' 
plates 18 in.x1g in.x~ in., and it is in 
engraving these large plates that chisel work 
comes in with advantage. The plate bein~ 
"pointed in '' ready for cutting, it wil l 
require to be mounted on the stone with 
cement. Before pouring the hot cement on 
the stone, brush off all the dus t a.nd snwl 
that may ~e adhering to it, and p!ace it 
before the fi re t o be thoronghly warmed 
through, then warm tl1e plate, and lay it (Ill 

the hot cement., pressing it down so ns to 
make it solid to work upon. 'l'h is will 
deaden the sound of the 11ammerinr;, a))(l 
resting the stone on the large sandbag will 
fmther deaden the sound, counteract the 
effect of the blows on the chisel, and enahle 
the engraver to turn the work in any re­
quired direction (Fig. 21). 

In ordet· to outline the letters the opcrntN 
must first take the chisel (Fig. 2:,), antl wh<:t 
it at n. rather acute angle, ancl '' set off" at 
about 30°. Commence with the pcrpencliell­
lar lines; outline them boldly as rega rd:-: 
depth, boldin~ the chisel slightly sidewny~, 
so as to "undercut" the letters. " ll ndt' r­
cutting" makes the h:tter or figure slightly 
larger at the bottom of the cut than nt t.hc 
surface, and therefore lwlcls the wax mnrt1 
securely. Having cut all the perpen<licula r 
lines in one direction, turn round the block 
and recut the same lines in the opposite 
direction ; t.his will make the corners square. 
'l'hen cut the cross lin e~ in like mannel'. 
The straight lines will be mnch more easy 
to cut than the cm·yed ones, so, until the 
workman has obtained full command of the 
chisel, he will do well to cut the curved 
lines with the graver. The outlining being 
done, take a chisel nearly t.he width of the 
lettering, and proceed to sink the lcttcrR 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 t ends to hold the 
wax. This being done, take the scraper 
(Fig. ~4), and remo\·e t.he "burr" or "fa:-:h" 
thrown up by the action of the eh isel. Now 
take an ordinary graver with a wide facet. 
and square up the corners, an<l give a. grac~­
ful outline to the curves. If the plat-e 1s 
to be mounted on a mahogany block, the 
four screw-boles 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 npon a door, it 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 
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clcnn rag, aml thoroughly drnn all the 
letter:. rnrrfu lly. 

The prlll' l'SS nf wn" i ng n •q u i t'L's I<' be C\lll · 

fluctetl very l'ardully. 'l'lw wa x m:tdo 
t;)h:cinlly flH' tlw JHlt' Jlllso mny ht• l,ottght n.t 
n.n oilmttn'll: tn.kt' a l-<tttlieieut. qu:tnl ity of 
wax of the dc:;it'Nl t'tllour, hlark Ill' red, 
and pul vl•risc 

' 
• 

ENGRAVING ON .A,f ETAL. (Work- Deecmbcr 7, 1889. 

of water. ltuh the Rtonc nlwnys in the snme 1 zinc Jlln.to work, I must mention two rnntt.ers 
dirrd.iou, len~thway" hoing prclernhlc. whic 1, although not of the greatest import­
The wax bein~ removed, tlrc:;s the plate ance by t.hemselv<:l4, yet, U.'i n wllolc will 
with a piece of leather, usin~ crocus, aml make or mnr n. brass m· zmc nurnc1 'late. I 
plcnt.y of common oil to mni:-;tcn t he crocus. I allullo t.o the tilling of tl1e let.tcrl!. fa little 
A liual. J H.lli~h with n p,icce nf soft leather- cxtt·n, cx\)CllRC be no _ohject, use tho very 
rhamms wtll do-wtlh lampblack n.s tL 1 ucst blue c or red scnlwg wax ; the appear­

it in n morl~\r. 
llnYO tho plaLu 
~]Uite clean, altll 
ftll all tho t•nt.s 
wit.h sullieiont 

Flg. 21.-Mode of cutting out. Lett ers with Hammer and Chisel on 
Brass or Zinc Plate, t.ho Metal being bedded on Stone sup­
ported by Saudl.>ng. 

ance will fuUy 
repay the en­
grnvcr for the 
extra expense 
in vol vcd. My 
London readers 
runy obtain this 
b()l)t wnx at 
most ~ood sta­
tioners, and the 
cost iH usually 
thr.cepcnce per 
s ttck. The 
second quality 
;;;ral i ng wax is 
used for very 
Jurge pln.tes. and 
iR similar to 
t !tat used by the 
post-ollice oft}. 
cinls. 

0f the powdcrod 
wn.x, bcin~ t':1.ro­
ful not to let 
the wn.x extonu 
all OYer thl\ 
plnte; then tnko 
1\ camel - hair 
hrush, ntH! gn.­
thrr t.ho wax in 
n. little hillo('k 
n.hovo tho llUI'­
fa.ce of each cu t. 
to nll0w for 
~inkin.~. ~ow 
put the plate 
into n hot oYen 
and watch it 
cnrefnlly, turn­
ing the plate 
frequen t!~· so as 
to hent it. t•ven h· 
nil ovrr. Do th;t. 
let the 'mx 
bubble or boiL 
Af'l soon as l;he 
w,\X brgins to 

. . 

/ ., 

/ ,/ 
• 

,' . .· 

• 

I 

'l'he other 
li ttlc matter I 
wish to impress 
on tho memory 
of t ho young 
workman ap­
pl ie:-~ mora par­
ticularly to cut­
ting zinc. The 
peculiar nnture 
of zinc tends to 

Fig. 22.-Hammer !or En· 
graving on Brass and Z!Dc 
Plate. 

Fig. 23,-Etching Needle or Tracing Point. 

~!!!;!;;;~:_=- Fig. 2~.-Scraper !or r emoving Burr thrown up by Chisel 

Fig. 23. 

Fig. 26. 

Fig. 27. 

Fig. 25.- 0utUning Chisel for Brass o.nd Zinc, as for Door Plates, etc. Fig. 26. - Na.rrow ftat Chisel for cutting out t.he metal from the Letten. * 
Fig. 27.-Broad flat Chisel !or cutting out large Letters. 

melt tnke out tlto plate from the OYen, 
nnd prc~s the wax in tho .cuts with a piece 
of flat 1ron or steol. It IS hnrdly po:;~iblo 
to avoi~l getting tho wnx all over the plnto, 
bnt wh1le the pln.to i ~ hot it can be wiped 
off. if it i!\ not too close to the lotte1·s. 

Tl1e plate mnst now be left to cool 
gradually. To romovo the superfluous wax 
from the surfn .. ce of tho plate, the water of 
Ayr stono must bo frooly used with plenty 

polishing medium, will finish the plate and 
blncken the letters. The mnho~nny blocks 
for mounting the plates arc mudo to order 
by n. cn.binct mnker. But the en,~raver of 
small J>lntes is supposed to bo nble to fix 
them timself, so that he should be pre­
pared with the nece.ssary tools. Zinc plates, 
1t is gcarcely necessary to say, nre treated in 
n similar manner. 

Before I conclude the subject of brass and 
• 

"clog '' the point of the .graver. To 
this, and to clear the pomt for the vuv 

cut, I usually have at my right h1;1>nd & 

tlat piece of wood, pine or deal.-1ry fact, 
soft piece of wood will do-wh1ch IS 

down to the bench in o. convenient t>OS: 
so thnt the engraver may dig in 
after each cut, and so clear the graver 
from the zinc which is o.ttracted by the 
of the steel while cutting through 

• 
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DULCDIER, AND 
BUILD ONE. 

BY R. F. 

HOW TO 

OF THE S H ELL .L~D F ITTI XG 
oF SoUNDBOARD. 

r ......... take the blocks and gauge a mark 2 in. 
the square edge on the under side, 

screw the back on level with these 
•rks with N o. 6 screws H in. long. P ut in 

at intervals of about 2 in., com-
1\;, .,15 at 2 in. from the bottom. Grease 

.._em betore turning them in, as t hey must 
~~-me out again before finally fixing on the 

l.a.y a straightedge across t op and 
)ttoJrn, mark off projecting corners of the 

and saw and plane them off level, as 
1nurn in Fig. 3 by dotted lines. 

ow take the back off again, and clean 
all burrs or chips t hat may have got 
~. and with some hot and strong­

quickly run over t wo 
lrolllell of the edge of the back and the 

:ae17Sl·c te of the . block, and, slipping 
together, work them up and down 

r:few times to get a good connection, 
d1ive the screws home. Clean off 

glue that has squeezed out, and re~eat 
operation on the other block. Now 

three block"s of the inch-square stuff 
in. long accurately into t he angles 

ll'ID4~d by the back and blocks on each 
~ule, glue them in, the 

one at a distance of 
inches from the bot-

t icular or fussy, here let me caut ion you to 
clean oft' a ll superfluous glue as you go 
a long, or some may be left that will after­
wards cause n deal of t rouble by giving rise 
to an unplea.c;ant jarring through cracking 
or warping otf. 

Back and front braces having been fixed, 
the nest things to see about are the inside 
bridges. Without these the belly would 
not stand the pressure of the st rings, but 
would " swamp,'' and most likely split. 
F or the treble bridge, take a piece of the t 
stuff H in. wide, and fit it between the 
f ront and back bra.ces at a dir-ltance of lOA 
in. from the left bottom cornet· and 4 froni 
the left top corner. It 8hould be let into 
the inner sides of the braces about -~- of an 
inch, and must be perfectly ftush with the 
top edges of t hem. The Lass b l"idge is 
fitted in exactly the same manner at a dis-

\ 

' 

Fig. 3.-Diagram showing how to 
Mark oft' Corners of Blocks. 

edge, A (Fig. 4), and 
aside for a day or ~~--------------------------~~ 8 

shell, ~3-rk off the width from back t o front, 
and reduce t he boarc! --o with ir. ~i in. of this 
width ; lay i t on again, and mark off care­
fully t o correspond with t he marks on the 
blocks, and saw off to th ese marks. Fit t he 
belly in t he grooves by sliding it up from 
the front. You will. fi nd t hat t he a rched 
t op of the front brace will make this rather 
difficult, but a little patience, ~entle tapping, 
and easing where necessary, will soon ensure 
a good fit . I t i~ not required to fit too t ight, 
Lut only tigh~ enough to p revent rattling; 
and, having effected this, remove tbe board 
again. and at a distance of 7 in. from 
the bottom edge and 4 ~ in. from the 
left side make a dot for t he centre of the 
treble sound hole, and G~ in. to the right of 
this make another fo r the bass. T hese 
sound holes are to be of 2} in. diameter, and . - . may be cut with a patr of cuttmg compass<'~<;, 

a cutting-out bi t, or a very fine-tuotht!d 
pad saw. U a saw is used1 great care 
must be taken to avoid sphntering the 
edges. The belly must now be thoroughly 
sandpapered on both sides, and will the11 
be ready for fixing. GlJJe the top edge:-; 
of the f ront and back b racc1', and along 
the grooves and also the cd~es of tl•e 
belly, and as quickly as posstble slip it 
into its place and fasten it down with ~ 
Lmd:-; to tbe braces. Clean off the front 
and back ed~es level with the braces. 
and clean off also any inequalities of 

surface that may sh ow. 

&l'bvo to dry. 
Our instrument is now 

!)eginning to take shape, 
hUt has to bo 

c 
' L-------, 

The front and back fac­
ings may now be put 
on. These consist simply 
of pieces of ~ -inch stutf 
fitted accurately OYer the 
front :mu back edges of 

/-----, ,., ~ 

0 
t he il:tstrumcnt, and when 
set·ewed and glued on 

by "brac­
First, for t he front I A I :· ~---------

forming an additional 
support. 'l'he t op edges 
should be raised above 
t be level of the belly 
~ in. and the ends must 
&e cleaned off level with 

' For this cut a 
100rtise in the front end 
,£ ea.c~ block \ !_in. long, 

Wide, and 4 m. deep, 

r-----:---- - - --- - - -----1-------·.;__ ____________ ~-
• 

,' 

Fig. 4.- Diagram sho~..ng how to fit Blocks into Angles of Back and Block.s. 
11
""' 4). Take a t he blocks. · 

of t stuff, 
11-lU. wide, and of 
the necessary 
length, and cut 
it~ to fit accu­
rately into each 
mortise, and, at 
the same time, fit 

, D 
r.:= = = === =~-= = = =:: =: ==: ~- .: ::::::::. = =--:.; ~ ~ f ===i 

,--J I U .. .. .. , 

Fig. 7 shows 
front of instru­
ment with facing 
on, under which 

(910 " , , OIG &..-, e 11 e C9 : : ,. - - " ......._ L---- --- ------ - -- -----------------..J --

E 
Fig. 7.- Front of Dulcimer with FaciDg on. dot ted lines show 

level on c 0 0 000 
outlines of belly, 
brace, and inside 
bridges. The d e­
scription of the 
c o n s't r uc t ion ~··~ dback. f Thth'e Fig. 6.-Shell ot Dulcimer complete. 

1." e ges 0 IS r---- Fig. 5.- Slde View of Inner Bridges. 
given above will 

be easily understood with the aid of th~ 
figures. I will show how to complete t he 
dulcimer in another paper. 

at each end must come exactly level tance of 3 in. from, and parallel to, the 
the lower edge of t he groove, B right-hand block. T hese bridges must be 

It must not, however, be quite considerably lightened by boring a series of 
~a,gut~ from end t o end, but must rise holes through them with a ~ centrebit. 

the centre, so that the top of the Draw a line down the centre of each side of 
presents a slightly arched appear- the bridges, and mark off at intervals of I t 
This will give th e belly a rather in. ; then bore th rough t ill the bit pricks, 

mv1~x surface, a.s it is found that this reverse the bridge, and complete the opera­
a. better tone, and a lso presents tion, as in F ig. 5. Glue the bridges in and 

;rea.rer resiStance to the downward pres- fix with two or t hree screws from the back. 
of the strings. The "shell " should now present the ap-

When the brace is finished fit it into its pearance shown in F ig. 6, in which A repre­
IILCe.., and bore a hole in each'tenon t o take sents wrest -pin block; B, hitch-pin block; 
~..m. cut clasp, and along the underside c, front brace; D, back brace; E, treble 
the front edge of the back bore ha lf a bridge ; F, bass bridge ; o, lining blocks. 
-" holes to take IJ•-in. nails. Take the Everything is now ready for t he fitting of 

out again, an;( quickly gluing the the most important part, the bell; or sound 
&nd b?ttom edge of t he brace, a lso t he board. First take your piece o pine, and 

rwe4:)8,Whip the brace into its place, drive carefully clean it up till the edges will 
home1 and punch the heads in. just fit into the grooves in t he blocks, B 

~ . biiLCk brace 18 made and fitted in exactly (l!'ig. 2). N ow carefully draw a line on 
118o111e way, except that no curve or rise your blocks i in. from the inner edge. This 

tlie top edge. will exactly correspond with t he depth of 
rillk of being thought too par- . the grooves, and, laying your board over the 

lHtASSING : ITS l)RINCIPLES AND 
PRACTICE. 

BY GEORGE EDWINSON BONNEY. 

Bmssing.- The art of electro-depositing 
brass upon iron, steel, copper, and zinc, is 
not only a most interesting subject to the 
student of electro-metallurgy, but is also of 
great commercial importance, since the value 
of a rticles ma<le with any of those metals is 
considerably enhanced when coat ed with 
brass. This a rt has only been (>Ut to prac­
t ical use in this country durmg the la.st · 
twenty years, although it ha.s been success­
fully practised in Germany and France for a -
much longer period. Much of the tinsell~ 
imitation gold wires, spangles, and thread~. 
used in England are only made of copper 
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BRASSING: ITS PRINCIPLES A iVD PRACTICE. 

~·ire.s elec:trl"-br~~ecl._and t l:ese nr~ !mror,t ed 
m large •. ••<4ll~lttt~s I rem } ranee unc Gct·­
•nany. Hm~s was deposited Ly M. do 
Ruolz, in IS.U, from solutions of the double 
cvanides of zinc nnd copper. In 18-II 
~I. Charles de Snlzedc patt!nted n process 
for brnssing nnd bropzing steel, iron, zinc, 
lead, and tin. Although Messrs. H u$sell 
and W oolrich · patent ed a process for 
Lra~ing in 18 ~9, ~Ir. J oseph Steel another 
iu 1850, nnd Messrs. Monis nnd Johnson 
n. good bmssing solution in 1 65~, Mr. 
Napicr writes of it in 1875 as being "n 
process very diflicult, although wo undcr­
~;tnnd it is done very extcnsi,·ely hy means 
uot made public.'' All who have had t o do 
clectro-brassing agree in snyitig thnt the 
pt·ocess is difficult. T he dillicuiLies usually 
oxperienced a re a tendency on tho pnrt of 
t he solution to depo:-it its l·oppcr or its zinc 
in excess when a very ~l igh t change is made 
in the depositing arrangement.-:, and a tcn­
deuey to become poor in metal after heing 
worked fot· a short. time. 

The cause of these difticulties appcnrs to 
be in-{1) The unequal re~ist:mco t.o th~ de­
composing ett'P.<!t ot the current ofl'l!rcd lJy 
the copper aud zinc salts held in ~olution. 
'!'he copper salts are more easily decomposed 
than the zinc salts; hence, when a cmrent of 
low E. M. F . is employed, the cc•ppcr is 
deposited in excess. Zinc salts reltttire a 
h igher E. M. F. to etrect their decompusi­
tiou than those of copper. (2). The unequal 
solubility of copper and zinc a~ anodes in 
the depositing solution. It matters little 
whcthec the anodes are composed of bra~ 
or of plates of pure copper aud pure zin c : 
the effect is the same in maintaining the 
solut ion at its proper metal stren,..th . The 
oxide of copper formed at the anode is more 
readily dissolved in the menstruum of the 
solution than is the oxide of zinc, heuce 
the solution soon becomes rich in copper, 
and correspondingly poor in zinc salts. 

The reRledy fot· the first difficulty is to 
employ a battery or other generator of elec­
tricity givin,.. a current of sufficiently high 
E. M . F. to ~ecoruposc both coppct· and zinc 
salts as required. K ow, copper can be de­
posited from its solutions by n. current 
having a.n E. M. F. of from hair to one volt, 
but zinc salts require current at. a pres­
sure of at least one and three-quarters 
volts t o d ecompose them. These pres­
sures may be represented in the first 
case· by the Smee and Daniell cell:-, 
whilst we m ust ha,·e recourse to t.he Bun:--en 
cell to provide the latter. H ence the 
nunsen has been proved to bo the best for 
clectro-brassing purposes~.-.because its current 
bas a sufficiently liigh .c;. )I. ].". to decom­
pose both cor,per nud zinc salts in o. bmssing 
slollution. '1 he relnti ve proportions of the 
two metals deposited arc also rc~ulo.ted by 
the volume ot current m· quant1t.y of cur­
rent passed through the solution in a given 
t ime. It has been proved in practice that 
w hen a bra.ssing solution is dcposit.ing the 
alloy in proper condition, an altemtion in 
the anode surface exposed to the o.ction of 
the current will affect the character of the 
deposit-an augmented surface causing an 
excess of zinc, whilst a diminished sudace 
causes an excess of copper. Copper is also 
deposited in excess when motion ts given t o 
the articles receiving the deposit, and this is 
increased with increase of speed. Zinc is 
deposited from its solutions at the rate of 
18'5 g rains of m etal for ea.ch ampere of 
current passing through tbe solution in nn 
hour. Copper is deposited at the rnte o( 
18'1 grains J,>6r ampere per hour. 'fherefore 
a.o increase m the volume of cw-rent would 

• 

• 

t end to ch•posit zinc in excess of copper, nnd 
thi:; would be brought about lJy lowering 
the anode in t!te st,lution, nnd so reduc.:ing 
the resistance of the circuit. 

The second dilticnlty may be met by em­
ploying a soh·cnt in the solution which will 
readily dissolve the o~ide of zinc as it is 
formed on tbc anode, ntHl form a double snlt 
of zinc easily decomposed by the current nt 
th e Cl\thode. In prnctico it has been fou nd 
that liquid nmmonia best. fultils the required 
cotHlitious, since it readily dis~olvcs the 
oxide of zinc, and then yidLis its mc·tn l up 
to the free cyanide of pota::;ssium present 
in the solution, forming therewith the 
donlJlc cyanide tlf zitw and potn:-;sium. 
Whl•n, t hcrefore, the workmn n percci r e::; hi::J 
nnodcs Cl!nted with n whiti;:;h dcpo:-:i t, or 
when a.whitish powder i$ seen to f:tll from 
the anode to the bott~"~nt of the vat, he may 
be sure that the powder is oxide.; of zinc, 
nnd to diS$oh·c this he llltt~t adll l iquid 
ammonia to the solution until the nnodcs 
ag;\in work clear. 

\\'hen, by practice, the right cond iti ons 
h:\\'c been found to d <:po,;it. the desired 
colom of bras~. such a~ the E. ::\L F. I ICC~lcd 
to overcome rc:-istances nu cl force th e l'roper 
quantity of current t l11·ouch the so ution, 
the most suitable area of anode surfnc·e to 
the work in hand, and th e l1e~t strength of 
the ~olution, th ese conlli t ions should be 
carefully maintained, cnn to the employ­
ment of the same gnug~ of wire for the 
slingin~ wires. 

illr. J l,ltn T. ~pragne, in his l•ook on 
"Electricity: its Thcorie~. tioun.:es. an cl :\p­
p I ication,'' gives the following .: Pri nci plc:) " 
as n guide to the deposition of Lra~ and 
other alloys :-

" 1. 'l'he object to be attained i:; the de­
posit o f definite vroportil111atc weights of 
t.wo or more metals ; but as the current 
knows nothing n bout weig hts, but me;tsures 
its work by eqni mlents, the pro1'ortion~ by 
weight. desired must be reduced to equim­
lent proportions, lJy dividing the weight by 
the electrical cqui,·alent (of the metal). 
Thus a brass is required containing G4 cop­
pet· to 36 zinc; 64 -:- 31 '15 = 2·02 and 
36 -:- 32'6 = 1·os gh·es the proportion in 
which the current must divide itself between 
the ~'\.Its of cop~,>er and zinc. 

''2. The solutiOn nel!d not contain the two 
metals in either of the two proportions, 
weights, or equivalent; the r elati,·e degree 
can hMe no fixed law. as it must depend on 
serernl condition~, nnd mainly upon a com­
bined consideration of the facility with 
which the two salts decompost::, and the 
equin1lent proportion required to be de­
composed. 

"3. Incompatible ~"'.lts cannot be joined 
iu one solution (that is to say, salts which 
exch:lnge their constituents or throw down 
n, portion as insoluble), unless another in­
g t·eJient is to be aducd which will •·e-dis­
soh·e the precipitate ; this latter is often 
the case when ammonia or cyanide of 
potassium is to be added, more es pecially 
ammonia. In such cases, howe>er, it mus t 
be ascertained that these new conditions 
do not alter the rela.tive conductiv-ity or de­
composability of the Yadous metals in 
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. particular solution, for a. 
metnl may be positive to another matal in 
one solution, and negative to it in nnother, 

• 

• 
' 

ns this dcpcntls upon the aflinitiett ol lb• 
mctuls to the othet· mdicah. 

" 5. It is de:ciraMe that the se,·cral ealta 
should b;n ·e nearly the Mme cleetric reailt­
auce, or that these resi::tanccs ( wbieb pRrtJy 
depend upon the quantity of each ealt dis· 
solved) should be proportioned to the rela· 
ti,·e curr~:~nt.s requin:d; but this is not 
essential. 

"G. lt i s rss~ntiol that the battery power be 
balanced n,..rtfl.inst the decomposability of tb• 
several salts. This is dis tinct from their 
resistance. Each chemical eo m bination 
neeJs a fixed force to decompose it, and thi­
is ctrected by maiutniningn l!Utticieut electric 
t en~km nt the plates to effect it. This may 
be ca lled the ~Jl(CI:;ic molerultrr 1't'11i.~tm11e, 
sd up nt the cuthotle only, while the elec­
tric r~sistance lies in the s p,1ce between tlte 
plntr.;, lf there is a gren.t ditl'erencc b~ 
twet' ll tho spccitic molec ula r resis tance of ~ 
the di tferent $nits, the current will t enJ to 
reduce the lowe~t only, and that, perha~ 
in a powdery ~tute ; in snch cases, tho only 
r emedy is to have only n. sufficiency of tl:e • 
wca kt-r salt present to supply tho required : 
depo:-it, thus forciitg the curr~nt to net sufti- I 

ciently upon the more rcsii'ting Slllt.'' 
Mr. S prnguc presents in tabular form a 

li$t of eight brassing solutions, from which 
it will be seen that they nil contain cyanide · 
o f. pc•tassium, with one exception. The de­
com JlO:'a blc salts in solution are, therefore, 
s imply the double cyanides of copper, zinc, ,· 
and potas~imn. In tbe fl,llowing table the 
quantities a re proportional to each other, 
and therefore may be taken ns grains, 
ou1wcs, or pounds. 

T .\DLF. OF nn.assnm SOLUTIO~S. 

1 2 3 4 5 al 71 8 • 

-----
I I 

W a t er . . • ;;,ooo s.ooo 1.2SO 60 -1.00 lCO 10 !!,000 
Cvppcr-

chlori:lc .. 25 15 - - .. - - - 10 
Acchllo .. - - 5 10 - - - -
C\·uuidc .. - - -

Zinc..: 
- - 2 - -

Sulphate 43 85 10 - ' - - 20 
Acetate .. - - - 1 - - - -
c~·nnidc .. - - - - - 1 - - • 

Pot.nssium-
Cyanide .. 12 60 8 q. s. - 16 1 2t 
C'nrbonuto 610 500 ;:! - 60 - - lOO 

' 

Aceta to .• - - - 10 - - - -
Ammonia-

Liquid - - - '40 - - - q. a. .. 
f'nrbon nte - - - - - 16 1 -
Nit:rnte •• :100 - - - 25 - - -

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 potas~ium in 120. 
par ts of the '"ater. Heat the remainder ol 
the ·watet· to a. t empernture of 150° Fah., and 
add to it, whilst stirring well, the salts of 
potash, zinc, copyer, and ammonia., .ea~ 
separately until nl has been dissolved. ~.M~ 
the cyanide solution with this, and ~011' 
the solution t o s tand exposed to the rur:. u.'J~,J 
a few days. then work with a. battery of 
Bunsen cells gi>ing a full current, and 
an anode of brass. 

2. This is also a solution int roduced 
M. de Salzede, and is made up and wor.ltl 
in a similar manner to No. 1. 

3. Divide the water into two part& 
one of these parts and divide into 
parts, using each to dissolve ~he MYil 

salts in the following manner. First 
the copper salt, and add to it half cif 
ammonia.. Secondly, dissolve the 
in the water wben heated to about 
and add to it the rest of the 
Thirdly, dissolve the potash in 
water. Fourthly, heat the 

• 
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oi water to about 2V0° Eah., and dissolve To do this he first dissolves good sheet brass 
therein the cyanide of potassium. Then in a mixture of 4 parts nitric acid to 2 parts 
mix solutions 1 and 2; add solution :3, t hen water, by the aid of heat until t he add 
4, stirring all the time; and finally_ add ~ho I ~?l!ttion c~se:-; to dis~olve ~ny more brass. 

· remaindet· of tho water. Work wtth a lull llns solutiOn lS tlteu dtlutetl with four times 
batt~ry power, usir.lg a brass nu~Jdc, aut! add its ~ulk of w~ter, n:nd to this add strong 
cya.mde _or. ammoma "~hen n!ttutretl. l~q lud nu1mo:ttn. un~tl the green preciritnte 

4. 1.'lus IS the solutiOn of Mt~i!st·s. Rus:sell tir~t formed 1s all dtssolved and the liquid 
and Woolrich. Dissolve the copper aud assumes a beautiful clear' blue tint. To 
.zinc salts and the potassium ac~tate in p~rt this a~ld a st~ong solution of cyanide of 
of t]le water ; the~ :uJd J?Ota~smm cyat}~de pota~smm unttl ~he blue colour disappears, 
unttl ~ll the p_rec1p1tate IS .dissolved. I he and 1s foll~wed first by_ a pinkish n.nd then 

. potasSlUDf cyamrle sllon!d be m excess, to foi'lll a. yellow tmt. Aft?r tlus add a little more 
free cyamde. Work w1th a brass anode aud to. form free ryamdcl and set the solution 
a full battery. nstde for twenty-fom 10urs before usinrr. It 

5. Dissolve the salts separn.tely, then mix should contain one ounce of bra.<>s t~ the 
togethet•. gallon, nud is worked as directed in the 

6. This is Messrs. :Morris and J obnson's preceding paragraph of this article. 
solution. D i:lsoh·e the salts separately and Prepamtion of .Jlfetals to ue Elect1·o-

. ruix together, adding the cyanide of potas- JJmssed.- The various metals intended t o 1 sium last. receive a coating of brnss must ench receive 
7. Dissolve the salts in the water · n.nd special treatment, since all do not receive 

bea.t the solution to a temperature of 150° the brass coating with equal facility. Cast 
Fah. Suspend a large plate of brass in the i1·on should be pickled for half an hour in a 
solution, and connect to the positive pole of mixture of sulphuric acid and water, in the 
a strong Bunsen battery (three or four quart proportion of 1 pint of acid to 1 ~llon of 
cells in serie~); suspend a small rod of water. It must then be rinsed m clean 
copper in the solution and connect to the water and scoured well with a hard brush, 
nego.tive pole of the battery, and pass a coarse sand, and water, until quite free 
current until the solution deposits brass from black oxide and dirt. When quite 
freely on t lte cop{ler rod. The temperature clean it should be rinsed in clear water, then 
must be mainta.med t hrourrhout, and the in a cold potash dip, again rinsed, and 
solution worked hot. Add cyanide or transferred at once to a very rich brassing 
ammonia Ca.rbonate as reqnired. solution, worked with current of extra high 

8. This is Brunell's solution. Dissolve E. M. F. and volume. W1·ougltt i1·on is 
t he salts separately. Add part of the potash prepared in a similar manner, but may be 
solution to the copper and the zinc solutions brassed in a weaker solution, and with a 
until a precipitate hns been formed, then current of less strength. Zinc should be 
add enough ammonia liquid to dissolve the cleaned in a pickle only one-eighth the 
P!'ecipitate; finally add t he cyanide solution. strength of the above, with two ounces of 
Work with a large brnss anode and hvo or hydrochloric acid added to the gallon of 

· more Bunsen cells, adding ammonia or pickle. It is then scoured in the same 
cyanide as required. manner ns cast iron, and immersed in n. 

Preference is given by Mr. A. Watt to brassin~ bath suitable for brassin$ wrought 
solutions No. 3, 7, and 8, because these iron. 1Jewte1· should be pickled tor half an 
contain ammonia. and this dis!'olves the hour in a solution of nitnc acid and water, 
zinc oxide from off the anode. Whenever a in the proportion of half a pint of com­
white deposit is seen on t he anode, add n mercial acid to one gallon of water. It 
little free ammonia liquid. Cyanide is should then be scoured with a soft brush in 
added when the deposit appears to be fine sand and water, rinsed, and p1nced in a 
deficient iu copper, and zinc is in excess. bath suitable to zinc or wrought iron. Lead 
'When the solution appears to be deficient in should be treated in a manner similar to 
metal strength-that is, h olds less than a that for pewter, but must be brassed under 
proper wot·king quant ity of both metals- it conditions suitable to cast iron. Only one 
must be strengthened by adding to it a kind of metal should be placed at one time 

• strong solution of • th~ double cyanides of in the brassing bath, and the slinging wires 
potassium, zinc, and copper. This deficiency should be of stout copper wire, so as to offer 
IS indicated when t he alloy is deposited as little resistance as possible. 
slowly, and has either an earthy or a Fin.islting Elect1·o-1Jrassed TVod.:.-When 
greenish hue. When t he deposited brass the articles have received a sufficient coating 
has a dull, dead, or matt appearance, the of brass, they should be removed from the 
deposit may be improved by adding to the vat and rinsed at once in hot water. This 
solution a small quantity of arsenious acid will facilitate the drying, which should be 
dissolved in a solution of cyanide of potas- further accelerated by placing the goods in 
sium. The effect of this addition to a hot boxwood or mahogany sawdust. They 
brassing solution is similar to that of bi- should then be brushed with a soft long­
~ulphide of carbon on a silvering solution, as haired brush to remove the sawdust, and 
It gives to the deposit a bright and lustrous rubbed with a bunch of clean soft ra-g or a 

. appearance. I t should only be added in piece of chamoi~ leather. The goods m_ay 
~mall quantities at a time when required. now be lacquered or bronzed, or otherWise 
The arsenious solution is prepared m the ornamented, as taste ma.y dictate. 
following manner :-Dissolve 1 t ounces of When electro-brassed goods are int ended to 
potassium cyanide in h alf a pint of distilled be lacquered on a golden yellow co~ting, ;Mr. 
water ma~e hot on a. sand bath, then add, Watt recommends t hat they be fimshed m a 
wh!lst the solution is still hot, 4 drams of special brassing bath, made up .similar to 
whtte arsenic (arsenious acid ), and stir until No. 3 in the foregoing table, usmg copper 
e.ll the arsenic has dissolved. When cool, sulphate instead of the acet ate. A few 
place the solution in a glass-stoppered bottle, minutes' immersion in t his bath will suffice 
and label it Arsenious Solution, VERY t o give a finished yellow collting. 
POISONous. This · poison is even more H e also says that an indifferent coat ing 
• irulent t han cyanide of potassium alone. on iron or steel articles rony be improved by 

Mr. A. Watt (who has had considerable dipping them for a moment in one of the 
· in electro-bra.ssing work) _prefers dipping acids for brass. and plunging them 

orassu1g solution made direct from brass. at once in cold water. When such metals 

• 
• ··----

have receiYcd nn extra Rtrong coating, thcv 
may be thus treated wit.h advantage, th'e 
resulting colout· of the uepo:sit Leiug er1unl 
t o that of solid brasr 

:Much interestinr . matter t·especting the 
electro-deposition of brn.sg, together with 
full details of several Lrassing sol11tion~. 
taken from l•'rench and A nH.•ri t·n.n son rcr:-, 
and others not mentioned in this article . 
may be found i 11 Mr. A. Watt's book 0 11 
"Electro-deposition," pp. 3GG-3!>-l. 

TilE llUllEAU I N GOTHIC STYLL 
DY D • .ADAlllSON. 

IIA VING gi vcn in previous p!l pers the gTOntF1-
work ot· construction of a pla in Lur.eau, ll· t 
us now see bow it may Le cm iched bv 
ornamentation- how, in other words, it ma~· 
be finished in any characteristic style tlt at 
mny be desired. 

It is, of course, out of the question tlla t 
every style or variety .of styl e can be con­
sidered here, for to do so fully in even one 
of them would require far more space tllnu 
can be devoted to the subject in it:; entirety. 
At the same time suggestions which will, tw 
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. 'fhe salient fea tures of thc~o 
will be given, omitting little points which, 
however interestiug to the antiquarian or 
student of old wood work, would only tend 
to embarrass the beginner, and perhaps 
unduly discourage him. ~·or example, much 
might be said on the minute detail:> Ly which 
the Early Tudor is distinguishable from the 
later Tudor or Elizabethan, and this again 
from the Jacobean. All a re similar, and 
yet each has peculiarit ies 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 abrtl]•t 
transition from one characteristic style to 
another. No; the changes are gradual. so 
gradual that one scarcely obser\'es them 
passing, and only recognises that there has 
been a modification by comparing the pr0· 
ductions of different eras. Then indeed. 
the distinctions are apparent, but who rn11 
say when first the slight differences which Lr 
degrees eventuated in a distinct style wen• 
introduced 1 Even during the last twent~· 
years, while fashions in wood work have be<·u 
changing with uncxumpled rapidity, it ltas 
been impossible to note the suLtle altera­
tions by which one style has superseded 
another, thou~h the most casual ob~cn·c·r 
cannot have fatled to notice tba t the furni­
ture of to-day is very diO'erent from that. 
of only ten years ago. 'l'hen the so-called 
Early Eno-lish furnitnre was all the rage, 
now our l~ading desigucrs are giving them­
selves more scope, and the stiff, se\'l:re 
" Early English •l has been replaced by 
what it is hardly too much to say will re­
sult, if i t h as not a lready done so, in a 
style a.c; characteristic of the present age a:; 
the Queen Anne-whicb, by the way, is 
somewhat vague-or the Elizabethan one of 
former reigns. It will thus be seen that 

·styles, whether in architecture or in furni­
t ure-and the two are very much akin-
~lide into each other as it were. There 
1s no abrupt transition. 

Now, although only a few varieties of 
ornamentation can be dealt with here, the 
student must not imagine that a bureau, or 
other article of furnitlll'e, cannot be made 
or finish ed in any style desired, and as it i.s 

• 

• 
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po-.sihlo he may wi-.11 tn t r r hi~ hand at li e- \ npply it to the mOllern contri'"ancc, whether 

1 
not c·ommend it n~ n ~uit.a.\,\ P. ·t ·I·-;-

s i~n i " "' t h~· o·dc o·eno . ., mn• le a hm· c \ n arch i · f n ~·n itur~ or. other art ide-, a no\ In, w~ lnwc 
1 

moo\ cm f "!'"it •n:c. it mny he s~iol't l.."ttr. 
tl' d lll\ ' " il ~ :-;\ ~ I 'I'IY t!te rlnl: .. ~ alnrally \ ll.u~ 1~1 l. olluc style, 1~ot a copy of .a p~ecc 9f • n:a~on ol 1l:; fntlun; ln dll ~n is an e\'idence 

o•noo~~h the , urn, t n re nt an)' !'""'"" ,,. """ n· · ( • nth w work. but " !"-"'" of work .' n G otlnc I ol want nf ' ·"' c ; I'" 1 it may a!m.,t, with 

T11E B f./REA u J_v G oTJJJC SrrLE. 
6oo 

1 ,.Y. · ~ , n h.!,.,!"" r '!.' t h 1lw si y le u I I h c 1 sty!, . Jl ere on . con~"" the pn nt o plc. n f grcnt er si •.nw of ''"!snn, he n •·••• I that its 

htuhlln;..:-,; " ·!t\1111 ~du cll 11 ... wa..; ph\,.,., 1, ~~) makmg nnyllunr; tn nny ::,t.yk. . ); ~.~w , n·.JediO~l I'> a. prool. of in:;tincti\'C artiatic 

thnt tll ~· d~:' t.~ner 111 _a•l.1pt111;..!' ,,J,! :;tyt ~.:s t•• 
1 

l ~· t u,;. :·we huw w~ arc t~: ~pply ;111=' prtll- • ]u.! rt·cpll_nu of 1t..; uuhluess. lt is c:-... cntiall 

mnd~nt n r l1 l'h:s l'~ ll ltwl a ~~ ~· re ul tld;lll l•y \ '·tpl c. 111. con :-;_truct.ln~ n. l•llLlnc ' burenn, n l'tyle lur !-tnHc WIII'k , :\\Hl i11 adapting it t~ 
:;tndyin~ t\ lll ;,rr\llLCl' liii'C ot thl~ l'lll'l'e:; pl~lld- lJeanng 111 !lllllcl that 110 grca,t cJahorntioll l l11U1h.:rn furuitnn: llllll:h of its UC:lUty is Josl 

in~ JH'1:il:ll. 'l'lli;;, it" ill he nh"~.n cd. '" ;t \ c;tn he n.ttcm}lte(l, but thnt tl_1c dr:si.:..::n lllll~t l\yhaps n.<;soc}ntion of !'l~as may huxe some­

very <I dk ron t mall ,. ,.. f ,.,., ... o·ot •Y • n." ',. ··~· bo sn do that :"' ~'.""'"'" o~l omh n~ ry sk o 11 t h • n~ to do " : • t h tha d osh k e tu pure Gothic 

pro• I ne> n" a' >On n• """ h t h !; u hr • h '· :S • • j "" "Id execute o t.. l h os re>tr,.toon. ol ,.,,.,,, 'I'"" c<t or h tt o oog.< !,ut whet her or not th~ 
, I'"' ht if t hi .< " "'hI hu ""'"""''' I • I i llicoo It ic·< cuoo li "~' us wi I hi u n ry "" rruw limit.<, lmt is I he rn.c the 't'y le ha.< ooevcr really tnken 
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Fig. 1.-Gothic Form of Bureau. 
would be oliminishcol to some extent, nt "' some rompens.,tion for this it must "ot i any snb>tontial poxitiOO) in Mr h omes, and 

lcn,.,t ~r~ f;·u: a-; <l~,;i:.!_nin~ j ... ,:nnrc:rn~· l; hnt \ he for~otten _tha_t simple 0rnn.mcntnt !on I ~vhcn it j.; sec1~ in furmture 1t. _I:> gcn~rallY 
when l_mlll tnr~ 1" 111 'J11o.:-i lll'!' 1t '" .alto- p_ropcrly done 1s hkc!Y. to he far more ell ec- \ 111 n. Ycry mOLh~cd fon_n. !1~ f1z. l "e s: 

""t her " " pn~ct" ·~hie. \I h y ! l• m· t h csu!' pie 1 t"·c than more om t,. tOO!" "·ork badly exe· bow we rnar ~~ ; e n xhght G otln~ charac_t, 

reason tha~ lurn tlml', n..; we nnder"tnntllt, 1:-; I cntetl. _\. sunplc rendcnng of nny style can I to the bureau" 1thout 11~ any wa_) depa~~ i 
" m• .. le,., """ ntioon. Even I bat of comt>' o·a· I •e ~i ,·en, for it is not necc<~1 ry to erowcl in fo·om the strneturnl detnols dcscnbrd, ex P., 

t; : o· ly rco·~n t l in~o< is opoi tc out of r h"'·"'·tcr I m·cry mricty of dctni I which n!• Y be attd· th~t the cock-hcMling ro~nd the dm:reedrs ~ 
\\'Jlh om 1dcno;; nl ta:-lc nnd comfort. sn that I hntell to it anc.l this remark 1:'\, pcrhnp", olmtted. It will be notiCed that the g 

1 l n : 1 11 ~" ~'~''''~l!Y!n:..::fl f• • ld t·\:a ii1Jlle" wnnhlhc n,;c- l 'c<·nlindy :tllplicahle to tl~c ~:othi~, which, of th~ rails between the dra~,·~rs, etc.~ffe~~ 
I ""• ,. ,., ·" o I, • "'I eo ·ol, I hco·c were n n \' tn ,., !'\'· oM·i n" hecn , tm·elopcd pro nco I"'" y m woo·k whnt ,. known as stop . chnm le! ed, t"" 8 
'I'" k '', r.,,. i nstan,., ·. the I" u·o•n". · W c mOy nf nn "c,·d~>instic11 doa.-:octcr, is not " ' well ti vc, n nd nt the ~""" . tune ~ snnp 

0

• "'
1f'. 

w" "I. t" "'" h c "." c .i" ( : o( hi" si yl c, "" l W O li ttcd r.... o·opruo I nr tinn i" 'loon~<! ic r n noi. of ~i vi"~." sc_mi -Goth !' f ?eh ~rg to '.'',~n b. 
, \ oall f,,j, '" ,., n, I',. "" "'"n 'I olu •·on tcm. tuo·~ Uertci n I y W el hy J '"""', "'"I one or wose pltn n precc of I mm tuoe. As uf . 

I" ,,-,,·y w i tlo i I. Tl ,,1., '" ,,.,, , .... ,,.,, ""' l "''' other d c•i •nor.< ha VC ,!ono their be>t "en by Fig. ~. wInch show• tloe '""b u·~ 
I,,, ,.,,. I. '" '"'' k i "" t l " ' I" oo·cou o ,.. i l h C: nl h io· tn popn la riao i ( nml 'ha vc ~i ven tt' , nfficien t on nn en !.-·god >'<ale, tho edges nb eve d. 
t·ltaraf'l.,:ri :-; lit·s, f11r IIH!Sil 1::1.11 he :HI:~pt.cd to evi<lcnce thnt it is Olln.ptablc to work of the I till within n short ch sta.nco 

0 

et; ~ 
i I. IV •· s"i ' " a I""', "r i 1. ""' y hoo ooo I\' "" e hi "hc<t oxocll en ea ; lout the f net remn ins 'fho front cdgeo of tl' e enrls . are "'d near 

uf "' '' lea• I i "~ fcal.nrc.i orf I inLh ic uo·miment.: th"t thoo·o i• suonothing nbont it which does o si mU.-· mnnncr, a stop heong ma ' 
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• 

rails, except on the outer edges, w]1ere I portion of the w~:k, ~he chamfering, 
chamfering runs through almost i .-orn l ~nay be more cc remently managed 
top to the bottom. To chamfer evenly "!:Jefore the parts are fixed together, 
neatly a special tool should be used, ns though it may not be absolutely 

.~.,.ordinary bull-nose plane, though effective necessary. In Fig. l it will be no­
:pra.ctised hands, is likelJ; to produ~e tm- ticecl that the dtm~'er fronts have 

·.-· "'-ttsfactory results. The little contnvance bevelled edges, but 1f preferred they 
represented by Fig. 5 i~ so s_imple both in may be left plain. In _this case they 
eonstruction and mampulatwn that the should be set back a httle so as to 
&Inateur need not waste money on the more clear the chamfers, for the effect 
elaborate planes specially prepared for cham- would be anything but plea,c;ing were 
fering It compares favourably with any of they to be flush with the faces of the 
them, ~xcept,, perha_IJs,. th.at it is J?Ot. quite so r~ils and ends. . ~n Fig. 2 the rela­
quick in actwn. ThlS 1s how 1t 1s made. t1ve correct pos1t10n of the drawer 
Two pieces of wood, say, tin. t~ick, 2 iu. or front is indicated in section by n, 

· · 3 in. w.ide, and of any convement length, the projection of the chamfered rail 
. he.ve a triangular piece cut out-the angle being unmistakable. In the same 
for ordinary, i.e., square-edged, work 
Bein~ 90°. Between these two pieces 

cht8el is placed, with its cutting edge 
up the angle as shown by the 

.uw.•"" portion of the diagram. The 
pie(!~- of wood are then screwed 

and bind the blade tightly.· 
W+-"·"k necessary a little space for this to 

and prevent any tendency to 
play, may be cut. The depth to 

'.QJ.CJil,the chisel projects below the apex 
the triangular space must be regu­
• by the width of the intended 

To use this handy little appli-
Uiee it is only necessary ·to draw it 

·baCkwards and forwards along the edge 
·of the board to be bevelled till it will 
temove no more stuff, when the bevel­
ling 'is complete. It will hardly be 
n~ry to say that one of the sides 
pMfie triangular space of the stock must 
be kept . continuously against the wood 
being cb.amfered, and that if this ordi­
nary precaution is observed the cham­
fers must be regular. 
. To elucidate the action more clearly 
'11 those who may not have grasped the 
J.da in Fig. 5, the tool is shown against 
itihe .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
sent the :portion of the chisel between 
the two p1eces of wood which form the 
stock. The ends of the chamfer or the 
stop must be finished off with a chisel, 
fo~ neither the little a.rrangement de­
scribed nor any other chamfering tool 
will do this. 

I do not know whether it will be ad­
vis&ble to remind beginners that this 

• 
0 

L 'illamfertng Tool. 

Fig. 4. -
Section o1' 
V Groove. 

Fig. 3.-Panelled End of Gothic Bureau. 

illustration c represents the sec­
tion of the bevelled edge of a 
d rawer front. It will be seen 
that the bevel is 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 w1de 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 plat1e will be in­
dispensable, for unless the bevel 
can be cut regularly it should 
not be attempted, and it is almost 
impossible to do so by other means 
without a considerable amount 

Fig. 2.-Bearers and 
Drawer Fronts. 

of labour- more than the result is 
worth. In forming the bevel first mark 
it all round the front with a cutting 
gauge, then take a little off on the out­
~!itle of the line with a chisel, taking 
care not to let this cut on to the fiat 
front of the drawer. A guide is thus 
formed for the rabbet plane to work 
against as it cuts down the bevel, which 
on th e end grain will probably have to 
be finished off with glass paper. This 
should he held round a flat, straight­
etlged piece of wood instea.cl of on the 
ordinary cork r ubber, in 01·clet· to avoid 
ronnding 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
Yelled 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 bureau be 
d esired, we see how it may be managed 
by referring to Fig. 1, where the lid or 
fall is represented with the panel sunk 
~ljghtly below the framing, the edges of 
which are seen to be stop chamfered. 
F urther, the panel itself may be chan­
nelled or grooved ns shown by the dia­
gonal lines, in which case it will be as 
well to let the grain of the wood run 
varallel with them, instead of from end 
to end of the lid. The section of the 
channel:; ot· V groo,·es, a.c:; they are com­
monly called, from their resemblance to 
that letter, ~s shown by Fig. 4. They 
may be eastly formed by the use of a 
plane, the sole and iron of which are 
shaped to correspond, but as a ~rooving 
plane of this kind is hardly hkely 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 
thnt a guide in the form of a straight 
piece of wood will have t o 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 110 
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 t in.- a small gouge may be 
used at first, the channel afterwards being 
brought to its proper shape with the chisel! 
or with a scratch or router, of which a ful 
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description wa~ recently gi,·en in these 
pa~es. Tho:;;e who posses:> n, cnrn:r's V tntl l 
ofl·a.thcr large ~:;izc may be rcminch.:•llhat 
t hoy have n. rcndy 111ea.ns of tlu111~ the 
re• tt~ired shal'ing j uut C\ 'Cll wilh its aid the 
grooves will very likely }We:.:cnt nn uneven 
.nppcn.rancc, nnlcs::~ !jOille :-;kill in lwncll ing it 
has been acquired. PrO\·idctl the I in c:-~ an.: 
~trnight, though, them is 110t much dillil'nlty 
in rctlncing them to the re~nlariLy without 
which they will be hut un;;;ighlly blclllishcs. 
The useful glass paper must he rcsortctl to. 
l•'it this o,·cr the edge of a. piece of wood, 
which has hc<!n Levclle(l to Clln e:-;pond with 
t he groove, nncl rub till n su llieicntly elcnn 
(:hnnnd hns been got. Uy n. moderate 
exercise of pnti cn cc a 111l even pa pr. r in.~, n 
1·c;:;ult which will t·omparu favourai,Jy \,·ith 
tltc more :-;pcedy Jnethotlm'\y la) o\, tninctl. 
Of com::;o in ntlJbing d11Wn the groove " ·ir.h 
glas . .;; pa.pcr. the piece of" t~oJ 1111 wl1ieh thi:-~ 
i:\ \\'l'tl)'JlL'tl mn:.:t hu held lirlllly, for if 
.'lllowed tn play fn>m ~tdc to :-; iclc, first 
:-;loping OtiC way and then the ollter, it cannot 
Le ('Xpet:tctl that n clean, :-.harp-cdgcll V 
groon .l can be got. A li ttle practice 011 a 
waste hoard is advisa.l,}c bcfllrC attempting 
to channel n Y;llnn.IJle pie('C, for however 
.simple the operatin11 may ) 1(~, n. few experi­
ments will shc>w the necessity for cure not 
only in getting the liucs ·equal, / .1'., of 
the same depth atHl wicltl1, bu ~ Cttttidistnnt 
from n.ntl parallel with each other. 

For thos~ who want a still more ('}nhorn.tell 
bureau n. suggcstio11 is gi ,·en by Fi~. 3. 
'l'herc, inslc:lll of the end bcin~ plain it is 
:-;con to be pnudletl, the edge~ uf the 
Jra.minq- being ::~top <'hamfcrcd, aml the pnnel:=; 
thcmse1ve:; being V groo,·c,l to mateh the 
front of the work. The frnmi11g 111ny be 
about :3 in. witlc, anJ sht)nld harLlly Le of 
less t.h::m H in. siuff, whiuh those who n1e 
familio.r with wood working will know will 
be little, ifa.t a.ll, over 1 in. thil'k when finished 
up. If the fmming is 11Htcle from H in. :stuft' 
it will be all the better. The panels &hould 
not be of Jess than ~in. stutr, which will do 
YCry well, as they arc 110t large, and instcaLl 
of being channelled ns ~!town, they may be 
bevelled to match the !lra.wer front::;. The 
fm.min~ is fitted together hy morti:;c and 
tenon joints, which tho:-~c who luwc a craze 
for oltl-fashionccl forms of working will pro­
bably think should be fastened hy wooden 
pins runniug throu.~h inst.cad of J,y the 
mor~ modem, less barbarous, nnd Cttually 
ctfictent glue. The panels may be let into 
rebates rw1 on the inner siLle of the framing, 
or be let into ploughed grooves. In the 
former case they should be fastened in with 
beads, in the latter the groov(':;; hokl them. 
No glue will Le required ; in fact, it shoulll 
not be used to fasten in the pnncJ:.;, fo r the 
reasons given when the necessity for allow­
ing for the natural contraction 'anrl expan­
s ion of wood was rcf'ened to. Fasten the 
panel:;; into the ~l'OO \'CS or in the rabbets 
with glue, aml they arc nlmo::~t certain to 
1•plit, Lut nllow them play, a.nd CYen mode­
rately seasoned wood may be used without 
!'enr of :splitting. Katurnlly. if there is an 
tdcn thnt the wood, from beinrr "Teen or 
ltnsca~f•ll .:ll, will 8hl'ink to any g~eat extent, 
the grnu,·es or rabbets, ns the case may be, 
mu:;;t_ be d_ecp enough to preYcut the panels 
drawlllg n ght out of them. 

Notltin~ more 11ced he Raid about the 
constmction of a ''Gothic" bmeau but no 
doubt, it will occur to those who i;1teuci to 
mnke one thn.t pitch pine is the kind of 
Wt~od which seems the most ap_()ropria.te for 
tlu ):S :;tylc. _Not that there 1s any Yalid 
reason why 1t ~hould not be made in any 
othet· wood, only somehow or· other this 

OuR GuiDE zo Goon TIIINGS. (Work- Decernber ; , tal». 

plain C: o~hic w,ood ~,·ork is gcncrall.~· ns­
sol'tatcri Ill OIIUS lllllld \·:•i:h JlllC!t Jlllle­

tll' l1erhaps I should ~'\) in minl', fll r I 
don t kunw how the iJe.t mny ~>Lrikc 
others- much in tl10 same way that Chip-
1 ICIIC.Ialu's work suggest:-; choice oltl f:ipanish 
mabogauy- only the association of id ea~, 
twthing more. Well, if pituh pine is to 
lw the tnaterin. l, see that it is dry uucl well 
~~.:n_,;nu ..:d, thoro~tglt ly so, for, unless it ill, 
1t ts ~:;tu·e to spht, anJ nfford, in a marked 
degree, an cvHlcncc of the wav wet stuff 
" " If I · ·1 goes. t te IIOVlCC wa.uts to mow whut 
tl . ' ' . " h . . f 1 I liS gu1 11g U1 CU IIS1 C lS 111 OI'Ulec t tat 
the vagaries of wet, i.t•., green, or, to use n 
less tech nica I worcl. unsca~ont'u wootl, n re Sll 

nnutcrou.:> that space furbids n. dutail c<l list 
of them. lt mn.y, however, be saitl t.bat they 
nre a ll nnnoyir1;:r, and that" goin;:r" is only 
a Ct>lltl!Jllia l n.bl•ru \·in.tion of " ·~oinr• \\TOn<•.'" 
l'i t.·h pine is ]'ecnliarly aflli utcd ~vi th tlais 
tenduncy, though if enrc is exercised in the 
se_lceliou.of sound dry stntr, it may be u:-.c1l 
wrth as lrttlc hesitation as nny ot her wood. 
It only remains to be sai•l t1tat the },rns::; 
handles and keyhole t}Sct~tcheon )'lates,_ if 
any nre Ust'Cl, should be m kccplllg \nth 
the Gothie <.:ha.ractm· of the work, for unless 
tliL'Y a rc tltcy will, instead of im[,l'o'·ing it, 
rGtln~r Le n dot.ractiun. 

OUit GUIDE 'fO GOOD Tlll~GS. 

4 
• • Fafr,rf,•c•, IIIUIIII/tU'fllrtr>, CC/Itf clt-a/~1'< !lrllrruli!t CCI'f rr­

'flll'.•lt'll I•• •end Jll'n'JICC!rt~r.~, IJil/s , rtr., uf t!.tir ~~~··mli­
t i~;; in /011/.<, lll(tr/till~l·y, nud 11'0.-J.·,/oiiJI CCJ'J•liiiii Ct'.• /11 t/1>' 
f :,litur nf II'Uill\ jfJI· 110/i<-fl ;,, "Our !;ui•/• l tt t:,~. t 
'l'hlll l){." It is rlc$imblt that .<prcimfiiS .,hrur/•1 /,• >th l 

fur r.wminccti•J" nrttll.:.slin!T iJ' u/1 et~'•• 1du•n thi.<' 111 I·· 
<l•lllr' )t•if/torct iiiL'Oitl'CIIfCIICI'. .":Jit'Cilllell~ t/<11< l't'• rit•••r/ 

11'1/l IJr l'tllll'llfrf ut the ear/ic,;/ OJIJ'OI'IIIIIii!J. /t IIIIISI /.,• 
Wldcr~l•lorl tltut CI'U!!IIIillf1 wltirh i.< uoli•·c•l, i8 ll'liiL'•' I 
OJ' il$ m•••·il~ 011/!/, !till/ IJICII, C!S it i.~ in 1/,,. 7"''''•'1' rif 1111!1 
lliiC ll'ir•J has a '11.<•'/trl urlicl.:jr•r sc•lc 111 nl•l•rirt 1/1>'11/iuJI tr/ 
{ I iu 1/ri< rlt·J-II'IIII I'IIt of II'UUJ\ 11'itlwrrt chill'!/', 1/u· 
·u••li· ···• 'lin·u J•<rrttll:t i•r 110 lt'tt1tiflhc HCrlure nf lldl'r' l'· 
li~r·11c rula. 

1os.-I'.\1'I:~T c~m!E.\KAIILE STEEL rt·Lr " ·.u:E. 
THE peculiar wnrc which I ha,·c the pleasure of 
bringing untier the notice of the r eaders of "" OllK 

in this numhcr will, I think, be wt'ltometi b~· all 
who desire to practise economy at home. It is 
known as t he ratcnt Unbrcakal•lc Sted Pulp 
\\.an•, anti as fa r as t lte wonl '· unbrl'ak;,1Jlc '' 
got's, it certainly merit" the name. It is solti 
whole~a lo h;· .i'llc-s~rs. \ \r. 11. F ordham & , 'ons, 
Limited, :lG to 40, York l~o:t tl, King's Cross, 
L omlou, X, who arc the sole !'C·llin~ ngcots fo:~; 
the Unit1!d J\ingdom. It is designed, in a great 
mcasuro, t o take the place of carthrnwat·c, nnd 
certainly po~scl'ses considcmblc adYantagcs OYer 
this material, for it is m uch lighter in weight, 

Fig. I .-Shallow Basin. 

antl is not brittle or liable to chip. I ndeed, it 
may be droppeti from the hanti, thrown about , or 
~;n!n dnshcu to the ground with consitiemble 
force without danger of breaking ox· f ear of hnrm, 
nJu.l it will ~;tn nti boiling water. At first sight, 
and on first handling it, it might be supposed to be 
n peculiar kind ofpapicr-machc, but this material is 
neither ns strong no1· as durable a.s the steel pulp 
wnrc, nnd will not etand the action of boiling 
water . Judginno from its appearance, the fotmdn­
tion for the J~nterinl seems to be n fine wire 
net ting pressed into shnpe on ~nitab!o moulds, 
and then co,·ered with a m nter1ul which fills nil 
tho interstices, the whole being subsequently 
cnnmclled or j :tp :mned; and I a m led to this con-

elusion 1'): my lm~wl..:tlg~ of th.,. t-nbslan•.•; WJII!a 
or:aquo wr.re rouhnl{, wlawh l.(lll.!riBIS of 11lu.• lA uf 
w 1ru . nd lln~ con·n·ti •m r·a• ~~ l<iolr: hy 8t!frll1 
~..!alurom; ~ub!>la J it'l'. Hut lhL~ ht rnr·rl: crJnj1-c,. 
tun; on my }lurl, fur I ha \ C urJt jCl Lu•l !tTI !iP-

Fig. 2.-0val Tub. 
• 

Fig. 3.- Crumb I:rush . Fig. 4.-Crumb Tray. 

)IIJ rluni t_r of ln·Nll,in~ np n specimen to soo 
wlwthct· or nc. t lam ric;l tt. The 1-.11 rfuco hns the 
appcaran('u Ci f (•IJI(!Jf'll\\'lll'C1 fillU lhe pntte11t8, 
pnintu l on it r l'ndN· iL highly orn:um:ntal. All 
kinds of :utic:h.ll in ~t•ncra l 11$e in (:\'f·ry llOU&'­
hold :ue 111adc o[ it, uo" Is and hnsins of uU ld nds 
(Fig-. I}, ont 1 t ttl•s for washing-up purpose., 
(1-'i:;r. :.! ), c•·nnrb lm1sht's nnti trays (Figs. 3 and 
·1 ), un·wl h~tys (Fig. f> ), fl ower-vnscs or cacl:e· 
p ots (Fig. G), wuilt:rs (1·onnd nnd oml), sponge 
uisht·S anu ShOW b ow}!!1 whic:b muy bo 8Upp0rt00 
on uraeb :ts soh] for the purpose, finger pintos, 
j 11gs, anti all Ul·ticlcs comprehended in toilet seta, 
ant.l l•latpws, G, 8, 10, nnd 12 in. in diamete1·, 
!'uitablc for painting, nod far easier to paint on 
than pon·clain. Prices range low, and compnre 
f>~.Yourauly with j •tpunncd goods nnd tarthcnwa.rc; 
thus t he cru mb brush and tray, ~:;hown in Figs. 
3 and 4, arc supplictiut 36s. per dozen, or 3s. for 

Pig. IS.- Round Bread Tray. 
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SHOP : 
•A CoRNER FOR TJJOSG wno \V'.&NT TO TALlC IT. 

-
e • NOTICE TO CoRRE!IPOSOE);TS.-711 OMI!Ieri.~r] li!I!J Oj 
• 111c .. Q11utioM 111bmitt,;l to Corl't.,po_n•l,~u~-·· ?.r ~ u. re· 

u-i to nn!{lhill{l that htu apJII!t•rrAl 111 :>hop, 1crtiU$ 
1¥ .. "'9 u:sttd 14 rtfer to the 1111111bcr and pwtt •J{mwv•tr :re W~~lt i1~ w/llA:/1. /he l'lll1jecl Ulltl~ COil<;itlcnt/iun 

1 r«i arul to give the hc;uii11g of the 1larar~r~<s.>1~ ro : = ,Jcrcnu u nwdt, aml the i~titittl.•. awl 11/"r; of 
idence or tM nom·tU·J•lnme, of the 1crtldr l1y 1o.u>n~ 

;:! u tion has bcM cukcd or to <tt'/&nll~ .et ,·tply ha.s 
liten~lrrad!l giL'ell. A 1141Ctr4 roaiiOI ue !11L't:l~ to Qllt•· 
' ion• whldl. do 11ot betrr o•~ .mujtcts that furrly cume 
.ultllinlM IC&pe qf the Jlaga:lllt. 

L-LETTERS Fno::.t Conn.,;spo~DEXTS. 

The Labour Laws.-" J" writes:-" F rom a 
recent r eport presented to tbe House of L9rds on. the 
Jaws alfectin~: the hout-s or adult labour m vunous 
Continento.l and other countries, we ,;t\thcr u large 
amount of informntion on this deeply intea·c8ting 
question f\nd we are confi rmed in ouruJJinion that the 
average 'Brllish workmen are bctler otl' nll round 
than t11ose in any Continental counll-y. " "c subjoin 
a few notes jotted down in the course o~ pc1:usal of 
this paper thinking they will be r ead wltb mtercst 
by all those who, like ourselves, are pcrsonully 

· Jlitarested in problems r elntin{:\' to the hours and 
oonditions of la~our. In AustrJa-~ungury th<? law 
limits the duratlon or work in nunes to o. sh1rt of 
U hours 10 only of which must be spent in actual 
labour. 'For factory b ands the Hnut is 1l hours, 
acluai~e of boors for rest nnd meals. Sunday rest 

\11 to be observed. 'l'hese provisions nmy be sub­
~ect to modillcations in certain specified cuscs of 
.~ergeney. I n Hungary t.hcrc is n!> general law 
&lfectlng the houJ'il ot lnbour, and m some cases 
conseouentlr thcv are excessive. A dar's work of 
10 to 12 hours is tbe normal, but In some industries 
and localities the working day extends from. 12 to 
15, and e'l'en 18 hours. Sunday rest is not prc· 
ecribed, and the factories working on Sundays and 
holidays aro 25 per cent. of the whole. There is no 
law in Belgium regulating or limiting the hours of 
adult labour, and great variations exis t in cou­
mJquence. In the mining districts the an:~rngc day 
is 12 hours, but women arc often employed 13 or U 
hours in loading trucks and similar hetwy work. 
Cabinet makers at Gheut and Brussels oftr.u have 
to work 17 hours a day. R uilway guards urc often 
4>n duty for 15 or even 19! hours nt a stretch. 
Brussels tramway drh·ers work from 15 to 17 hours 
daily, Bremen ft·om 10 to 17, nnd often half do.y 
Snndu.ys. Brickmakers 16 hours in snmme1·. I n 
trogar refineries from 12 to 13 hours. Eleven hours 
is considered the average daf,'s labour in the 
mtjority ottro.dcs in Belgi 11 m . 'lllerc arc anum bcr 
of labour decrees in Franco, but ns they mostly 
aft'ect particular trades , no briof general statement 
ca.n be given. But the report states that, ns o. rule , 
it may be said that Frenchmen in factories arc 
present at least 14 hours out of every 2! in the shops. 
.And it ruust be borne in mind that there is no com­
]lulsory observance of Sundoy, and no day of 
habitual rest. Neither i n Germany. Spain, Sweden, 
Turkey, nor in Denmark or Hussia, urc there nny 
laws limiting the hours of labour. I n Russia i t is 
stated that they vary trom G to 20 hours, but in the 
majority of cases, estimat-ed at 80 per cent.. the 
hours of labour are 12 and under. .lHunufo.ctories 
with 12 hours daily labour number 3G·8 per cent .. 
those with 11 hours 20'8 per cent., those with 10 
hours 18"1 per cent., with 8 hours 1·6 per cent., with 
7 hours o·-1 per cent., o.nd with 6 hours 0"2 p~r cent. 
Night work is pursued in 247 establishments. But 
the majority open at 5 a. m. and close not later thnn 
9 p.m. In Saxony there o.re no laws affecting hours 
o~ adult labour, but the pormal working day con­
~1.8ts of 11 hours, exclustve of meals. In Swit7.er­
land the law limits the n ormal working day to 11 
hours, reduced to 10 on Saturdays o,nd hoHdays. 
There are numerous Jaws in the United States 
a.ft'ecting the hours ot labour, subject to various 
exceptions. We can only summarise u. few of 
these. In New York mecho.nics work 8 hours: in 
most eltios of the State nearly all mechanics and nil 
connected with the building trade work !l hours, 
ethxcept on Satwdays, when 8 hours is the r ule. On 

e street and elevated railronds and in cities of 

In
oveNr 500,000 inhabitants 10 hours is the normnl day. 

ew Jersey hours range from 53 to GO hours per 
;'!~edk: in Rhode Island 10 hours daily ; i n :1\'Iarr­
~ . a.n average of 10 hours ; and tile same 1n 
VLoll'f{~la, North Carolina, Tennessee, Arkansas, 

Ull!l&na, and Missislppi, where there are, how­
ehver, no legislative eno.ctments. In California 8 

ours is the day limited by statute which statute -
however1 is constantly evaded so that some of the 
~es wnich are unorganised ' work 12 or u hours 
llumyber. Th~ examples are selected from a large 

. r,ven in tbo report, and they take no 
~tunh to exceptional cases which are recognised 

1 · e ata.tutes. They also a pply only to adult 
labour,. but there are a lnrge number o( Rtatutes 
regulating '!\'Omen and child labour, which i n some 

18 very sel"ere. On the whole, the 
trades of this country ma}· congratulate 

on holding the best position o.mong the 
workmen, and second to none i n the 
hours ot lAbour. second only in re­

thator the workmen in comparo.ti 'rely 
like the StD.tC$ and our Australian 

SHOP. 

IL-QuESTIO~s A~sw mmo uY Eorron A!\D ST ,u •. ,,.. 

P atter ns of Spur W heels.-H . L.- Jn reply to 
your inqt1irr ··how Lo an:tku pnl.te,rrn <?f " :heel ~nd 
pinion wheel to lmv\l +t teeth, pmron l.l, 111tch! m., 
widlh 'u in. •• you will cut the piuion putLcm from 
solirl niahn~l\11)", but not tiro whl'el. '1'ho blle1· 
should he built up in ovcrl.IJIJJiug!ll'){lllents, unci the 
teeth .,.lucrl on. 'fhc size:; or your ,::-car:; will he 
thns ::.wheel 41 teeth I( l iu. pitch = 2i"5 in. c ircum­
fercnce=S: in'. pitch dinmcwr: pinion. J:lll·Cth x! in. 
}Jilch =S·I in. circuull\•r.;nc~ -=: 2~ in. pilch chamelcr; 
YOllr teeth will mcas nrc ,•.; in. in lcn~tll• below pitc h 
line, nnd '11~. in. in lcnl{tl! ubm·e pitch lia~c. The 
diamet er of Lhc whl'<'l a·am Lhe a·cforc \Jdorl' the 
tPcth ure put on w ill Ul' 8~ in. The wheel bection is 
sbuwn in the tlgut·e. The )Jlatc. A. runr be Jnndu of 
a sin~lc. thiclm4?SS of wood. pn>porly witl.atmcua: two 
open JOmts, nt· 1t lllllY bo hmlt tn two thwknc~»l''l of 
segments with joiuts r!1dituiu~ towards .ll~c ccu~re 
and ovcrlapJ1inl(- tlnlt Jil, utarlo tn break JOints w1Lh 
one nnot her like bricks i11 a '' t\11. Upon cuch sale 
of this Jllatc hu ild 1 wo lit itk nc,;~t· .~ of Rwcepcd ~eg­
meuts, 11 nnd c , ul,o wil h bnntkin;.{ joint:;. '!'hen 
turn the rim to till' H•r·tion J,t"h"CII, l(irlllg no lapm·, 
or nt. Jenst no more tlmu just aulilcicnL to let the 
square touch li,;ht nntl. slack 011 top antl bottom 
faces. The teeth will bo either wurke<l to shupc 
first and fnstencJ 011 nflerwurcls. 0 1· ~.<llll::rl 011 us 
rough blocks u11d mnrkcd out and wo1·kcd i11 plctce . 
In 1 he ti1·st me thod the t eel h tnny be w01·kcu 
successi\·cly in a wooden tcmvlct ulock of the same 

P.L.. 

Section of Spur Wheel . 

section, ancl glued to the rim by their centre lines, 
the rim being pitched out carefully. In I he second 
the blocks will be glued on roul{h. tumed when dry, 
flush with the wheel fuccs, and to tile diaunclct• of 
the tooLb points; struck out on both sides a111l 
worl<ed through with gouge and chisel, usin~ o. 
rebate plane for those por tions of the faces wbtch 
can be so got at, Theil· linear uccur·acy "ill bo 
tested with a thin stt·uightedge nanow e nough to 
go between the teeth. A litt re VCl"Y careful ~lass­
papering will follow by wn.y of finish. The pinion 
1s best worked from a solid uit or st ulf, the gruin 
running in the same direction as tho t4. ..! lh . The 
block when turned will be thet·cfot•c simply a soliu 
wheel blank of 3/;; in. diamclcr, upon which the 
tooth shapes wiiJ oc marked to be then cut throug h 
with gouge and chisel. The correct sbupes of the 
teeth arc obtained by tho application ol eycloidal 
cun·es. That is the pitch hue or the wheel or 
pinion, as the case may be, is tbo busc upon which 
a. generating circle or circles nrc rolled for the 
development of suitable cycloidal cun-cs for tooth 
flunks and faces . The dimensions of the genera­
tin"' circle mny be properly vuriccl with the :.izcs of 
tbc"' wheels and the rmltlrc of the ~e1u desired. 
Hut n general rule is thut it shall not be of Jurger 
diameter thun the radius of the smallest wheel of a 
set. And u fundame ntal rnlc is that in mutual 
l\"enrs the same circle which stJ•ikcs the flank curve 
for a wheel must bo used to s trike the face C\11"\'C 
for its pinion, ~n~ that used for striking ~h.e Hunk 
Clll'\' C of the pm1on must bo used for SLI'Ikmg the 
face cur,·c of t he wheel. I t is 110t tteccssua·y thut 
both circles be o.liko, but o. di1fc1·cnt cll·cle may, if 
desired be usl!d for the llnnk nncl tho face of the 
wheel, ~r of the pinion. In practice, llq\\:cver,_it is 
usual to make ·asc of a smgle dcscrJbwg Circle 
throughout. Then any number of wheels in a set 
so designed will wm·k together cor~ectly.. The best 
application for pattcms for goo~ dcJl~rcry 1s commqn 
shellac varnish, muclc by dissolvmg shellac m 
methylated spirit, and npplicd with n brush. yer­
million r ed lead, or lum)l black are often m1xed 
with the clear varnish to impart g1·catcr body, and 
render the surfaces of the pattern harder and more 
duro.blc.-J . 

GUdlng.-B. P . (Jlatclf.ol·dtocst). :- 9nr friend 
wishes to know "bow to limsh mat. g1ldmg so that 
jp,·ilJiook bright and stand dusting." The q~tes~on 
ut once conveys to any experienced worker m g lid­
ing how -very little tho querist understnnds of the 
subject. To fully answer B. P.-howc,·er much one 
may desire to help and enlighten the perse,·erant 
worker in these columns-would occupy all" Shop" 
of this issue. Nevertheless, I trust he wil.l appt'O· 
ciate the brief explnn!ltion, .o.nd tha~ w.lucb only 
spnce herein will perm tt, boplllg that, m llme, room 
may be found in \VORK for u. complete a.nd ex­
haustive treatment of both •· water" and .. oil'' 
gilding, Our correspondent's questiou refers to the 

former process, which in,·oh·cs a distinct lrnde and 
culling. Mat nnd lmmish nre the two tr.:atmcnts 
upplied to picture-frame l{ildin){, l he former rn~:un­
ing a "deud" oa· dull surface of gilding, and the 
latter, ns the word implies. gildin): finished with u 
very hi~h ,:rluss or burnish. 'l'o obtnin 1 hcso two 
results special kno,,•Jedge and personal experience 
is nccC!:ISnr·y-in fact, the tuition common to an 
apprcnt iccship- nnd the various st.'l:;cs 1 bron"h 
which mat und burnish l{ilding h:wc to he brou:..~lt. 
ere uni \·ing ut u sut!Cessful job arc of 8uch u nnLure 
t hut letterpress cannot )ll\lCtienlly leach them. 
lllat s ize and bnrn ish size can be put·chn!:-cd from 
any deuler in giltlcrs·matcriuls: they uro ll1Cn in the 
form of n thick paste, tltc former a pink colour, nnll 
1 he burnish ·a slutr g1·cy colour. Before a frame 
cun be gilucrl it has to be gone o,·ct· n ~real numbc a· 
of tilucs. ""hen the gilder receh·rs it in the plain 
wood and "compo,'' be tirs t coats it with "thin 
white,'" Yiz., prepared ~ildCJ··s clcua· size with u. 
little ~;ilder's whtling atltlcd; I he n ull dents and 
crcdccs are s toppr•cl with a pnttr mn<lo fi"OIIl 
whiting and s trong size. After thi :s the frame huii 
four ot· !h·e s ucccs:>in.l co:\ts of white. but with a 
g1·eutcr proportion of whiling Llu\n the fh·st. coat. 
cure being 1 nit ell to kec11 the shupo uf the frnm~; 
cl cur. lt will be underst ootl that each cont hns I o 
be thoroughly dry ere udc.iing another. The white 
willt.hen be about the t',1 of an inc h in thiekncs11. 
when it is rubbed down to n s mooth surface wlt.ll 
water and JHunice nnd other hard stone, shnpcd to 
suit the fot·m of the members composin~; the design 
of the frame. This process reQUII'CS cure null ex­
perience cspcciullr. ' Vhen dry it is rubbed with 
verr line sRnrl paper. and uow it is ready for the 
coating witb si?.c-viz., the mut and burnish whjch 
has been alrcudr prepnrccl und diluted with parc h­
ment si1.e. Four or li ,·c consecut i \'O coats of si1.e L~ 
necessary to get u good sut·fucc, and thi11. when 
obtained, is wushcu with soft linen rng and wat~:1· 
to get the parts to be left mat quite smooth. " 'hen 
the desit·ed surface is obtained and thot·oughly dry. 
the mat purts arc gilded by wetting u. small portion 
with a large camel-hair pencil nnd laying the sold 
lcuf upon it. 'l'hc gilder then blows with s ullic1cnt 
force to cause the water LO pnss from undc 1· the 
golu leaf, when, bv tbc sta·cn~th of the coatings of 
:.i:r.c underneath. the gold is 11a·mly held when dt·y. 
Piece by piece 1 he lour i .:~ luid until the mat parts 
arc tini:;hcd, when, after careful cxaminntion and 
repairing of faulty litUe pluces, it is sized und thus 
finished. Burnish size-the ouly, so to speak, 
mysterious part of the business-is o. curious com· 
pnunrl of curious things, such us, I uclicvc, pipeclay, 
black lead, size, suet, red chalk, etc., the pn~pnration 
oi which is still one of those reminders oC the" good 
old Limes "-namely, a '' tracle scc1·et." Briefly, its 
nature is such that, when spread upon rounded 
surf:tces and after the gold leaf hus bcen lnid. as in 
mat (plding, upon it uud has become quite dry, it 
does not. become hard und brit tic. but allow::~ its 
component JliU"ts to be rn bbed uurt worked up undc1· 
the ~;old to u. Yery smooth nnd brillinnt surfnce. All 
the brilliancy of any gilding depends solelr npou 
the smoothness of the surfn,cc the gold leaf is laid 
upon, the burnish of water gildins- is thus cx­
plnincd. The tool, or burnishca·. used is a polished 
11icec of ftint ot· agate. mounted in u suitable hundlc 
und formctl in Yurious sizes to meet the dilfcrent 
sbupcs of the frames. Ormolu, as gildcrs term !t­
in further answer to B. P.- i.s a t·ichly colout·cd pre­
paration of spirits of wine used for adding. in SJ~nll 
IJt·oportion, to the lust coat of porchment sazc wbrclt 
i:> gn·cn to all gilding with ~old leaf, and t'or the 
pu1·pose of ~h"ing the sizo a nch nnd gold~:n colour. 
1 trus t our concspondent will Ullpreciato this ett"ort 
to explain a must dillicult. subject. nnd one. us 
before said, w hich cannot be taught by uook.­
:b'. P. 

Cabinet in Fret Cutting.-A. D.-If rou ·will 
re-read the paragraph ut .t ho top of ~olumn t.bref::, 
tirst pa.<,.c of wORK, I tlunk rou wtll see bow 1t 
is done."' But in case that account is not clcnr I will 
repeat it. First line the buck of tho wood with a 
piece of printed matter. pr~ferably a pic~rc. '! 'hen 
ha vin"" utouuted ~·o ut· trucmg of the dcs1gn ns usual 
for fl·etworl~ drill the nccdtul holes tor the in­
ser tion of the sa.w, with a lino drill, and always in 
the corner or at an acute unglc, close to the saw cut 
thnt is to be. lioltl the saw rigidly upright in 
worl<ing, sn\·e nil the '(lieces cut out, a nd huYing 
stained either all the blls, or the fretwork, us yott 
prefer (not both, of com·se), rcplnco 1 he ))icccs ufl~r 
gluing tllc SllW cut odgo of euch. It a 1lnc snw ts 
used the glue itself will sutlice to till the cro,·iccs 
of the saw cut. 'l'ho picture at t.ho uack is simply 
u. b"title, like a dissected puzzle, to as~h1t in r e­
plnci11:;. I shou ld work U1c whole on a piece oe 
~ltLSs to cnsmc o. level surface, and put all t he Ilicces 
m the buck.-J . G. W. 

Amer ican Organ Bullding .- ,V'. S. J. (Tr:"ancls· 
wortll).-1 ha ,-e already sent in the first of m)· 
pnpcrs on Awerican orgun making, and it. will 
appear o.s soon o.s a rrangements can be made for 
commencing the subject. " T he American R eed 
B oo.rd .Agcucy,'' No. :!, Oseney Crescent, Ca111dea 
}{d., N. W., wiU supply you with fittings. \\·1·ite 
fot· price list.-G. N. 

Amer ican Organ and H arm onium B ulld ­
lng.-VlntUTOu.~eo auswer to'"-~- J. (JVcwds· 
worth).-G. N. 

Bellows for American Organ.- OnoAN.-Sco 
answer toW. S. J . (Wandsworth). The construc­
t ion of the bellows will be tully dealt with in the 
first and second papers on ".American organ mak· 
· " G N mg. - . . 
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DIU'IIlOD.ta.I:D- .\ BF..GP.':om.-Jt i.t; lmpr,<;',lhl<: I 
wilhln the liruit.a <.f lili'l ar.JJwe r v, gin: guffid t:r.t 
lm!tnlCtion to enable yfJ•J v, make a harmrmlrun 
with two ~~oet& Q( r (:#!ds. If tl••: b Jltr!rf>l:';ll tlt. I rna7 
polllribly ,_,; n~ a sPri.e;! ,.,, a rti<:l<; '! on tt. t: tnbj <;t:t at 
tlOTTI'! {ut•trr: d a ·•;. .I.s u t w l.y nr,t rt.U.kt; r; J, y<.u r 
mind tl) cnnl!•n u:.-t an .\ rn•: ri•.:an or-.;anl I t -,.-,Juld 
JlT"'f"C a D? 'IEt i nt(:rt;•;•.i r.~ tal! ~;. :~r.d JllijJf:n on tr.'; 
tfubject w1!1 ap~r ;;Lo:vy.-G. :S .- !At tv.ID<:: tu tu:-~ 
t1me.- Eo.} 

r '!rlr;-em mr ~ an t hlll pt".rint. wben CIJD­
t n lJ u v, r3 wbo b& '"e o nlil."ltak.en t.o wri t.e un t.he 
su i1j!:':t enable uu, to do !0. 

Organ and Harmonium B n lldlng , Book on. 
--~l't!CTAT'Jf~-1 do r, r,•. t h ir.k tl. •: r<.; i.~ l<l(f w•;rk r,n 1 

.Aml:rit:an •· r-.r .. n o.r.d hz.r.uor. i•; m rn::br1:; ar•'l :-<:· 
f4 irin:( puLli• !~-1.. I h-• y(; r.~·;r;r 1.(:.;.:•1 ut ar.; : 
b<.ok QD t h r; sui,J!: •:t .. -G. :S. ; 

Coal lllllntn~.-0-.r.LI P.:ltY D£P•: TV.-I am afr.dd 
i ~ ·::il l "''' t;t; JIO!JIIiiJie VJ go Into Cifol mlnln" In 
\\"m~''- at all C\"f:[i~ ju..rn. at Jil'e'le rtt. In so eh an ex­
bau.~'t i VI! WIJ.f Wi fOU ~;m VJ ret4rJ.i re, lJUt Wb~Of!\'~ 
~>117 par,.:r 1..11 v.~.:n t me r1a iiDJJTfi\'~rnenV! fJn t bP. 
Y.pV:m O&t p N!:!If:nt In U-7.; and rm t h <: &.p;.ll.afs.CJ;!I 
nY:<'l it !!h.aU ~ can:t uJJy cou:it.Ltred will'a a. Yit: w V.J 
ii ,;,1: rt i !Ill. 

K a le'ldoeeope.- A. JL C. (Blrmirv.Jiw.m).-Y rm 
17olllt k ln•ll r l~r in D•iratl t hat t iH; wriV:r of tb~ 
Jllll~ rm Li.~ newly iM·~:otr.:*i khlt:i ti'H~ 1.!; a t,ll.'ly 
m:~!l, &.JJd ,....., lnt &. \ '''"-' Hmi~ .. A tiw~ tvr wriun~. 
Hl 1 ~;,t.:IJn•l fta;JL-r, illcvtr .. v-...d with \"•: ry el.:it)f,m,V; Ame rican R-eed Organ..-':!' A~•; •.~.Utzn•l .­

The fJ'";C'J.I iar cL.<.rar:v:r~t:t: r,t t!. '~ .\:r.•·ri_';::.!l r•~;·d 
l'ir'~ i~ lt:i !i"K<>elr•'z '! r,{ v.r.·~. ar. •l lt 1.· ' lftl:•,·r i,"J:r:. ; 
thfs (<·a t llre WW<;b ha? IJ. aJ!t; it. ~o ·: t;jl u ft<t;H;ar 
ta~ounv: in th~ r:~'J,I.Jtr.. J: ··'• ~'J •J!•! !,:; rlif~~~:· •. ~t t 11 

name t Lc pnndf,k11 rr,;.l:<: ra ··•· i ti.t:.~ ·J t :(i·.-b~ l~• '; 
wl:;c,le li.~-t. a'S t iu:;- aU r:~.alm v, rt~; tt, ,; ;,.,,;t i.r. t b•; 
marke t. Tbf! br;:_~"t L!J;!li ~iJ (1:-.!"'a rr'i o:t;. ' ; 't : ·.l: ~~ ~c;,...j 
~ the be_;t • .-\.m t r i r;an. :S r .. rl ;r:i:l·;;, .. :,r·:-31.;:· l:.t..~t ~ 'J rJ~ t;r. 
I t.::.so EIHIJ•Ir 'f<P.J ·~rich tit •~ r.:. ·1••· ,,1 a ;.-r,r,·i ~r.;.k•; r i1 
:rou 'IO;Ti te t.o UJ'! tb.r•Jo :,u t~'; l:/!iv1r. - t j. ~.-. 

(:u~ .. \' i r.;l'!. and hi'> thirt! r.cap<;r a lYJ, t..a ><: &J;­
;,:ar•:<l \JI:frtr<: t bi3 r';J,!Y m'*l3 ;;our t17'!, r-":1.:& '1.~ 

, :. •. t i: E: Jlr<:v : r•t TrlfJTfl!::Jl it i.~ '!IUJJ,olr lrnpr..-..-.iL!r:. 
f 6-r.i:s;: V1 llt <; ri!mlar.d f •Jr T': J.<li£:.>1 in " :: Lr.~p." VJ 
• f.wf r<t<Jm r;w .rJ:<h t'J s;.t iFfy ·~ =J<::m1a lmwt?h.av:l;. 

I J I{T';a~l7 .' ':'~'''· d!:!b.f!. ;.r~d <:au rJuJ; ;.ay tt.:st m~::.r~ 
. r11 rt:!J ':·nr~ t L!: oo~tetwn are tw~r CXJW:i•li:r-<1-
. t i•,rt.. 

Preparing Vellnm.-J'Zi~'i l!'"J:T!A:;r:z ·.•:!:1 f::.•l 
:all hi~ ' J ' l t:: ti '.:5 ar.t~?:l::""';tL ~: :s.~ rrt·J': ~. J1:i. :(: il ::..~ t~:~ 

: Beca an.d Blves.- J. J . n. IUI.J. r lirt!tf.lm), DJ:F. 
r K Y.f! i 'i.H. ar.'l r11 h •.:r r.nrr<;~;n:Jd!:11f '!.-Tii1: Y,t. ri t~~ <1! 1 p:.;-'==-~ _r,:J ~j'~a rt;.n ai•T,l icsr: ·:~qr. ··••hlt; b I l•.c.Tr; , ,,,..,,. 

1:, l..:t-1.':. ;·: J. H.<: h Jtl': iJ.drtl!:l!IJ!•B tor rn.akwl L!7t;--!, I 
Jl·r:nl·' ~ (J· , "~i r " ,. , ., 1 '1 '~ ' ~ ···1' ll J ,.- · • ' ' ; . '• r•~·•· · . ....., . • • • • .Jy . I • ~ . ... . • • ' • •• ••• • • •• • ~ • • · • •• 
l'1! fJ)}" tl) Pr .. ·zzs .. i!'l.J T;:;c5t: :- t ~.t: 4;,..,~ ·:': }~•;:.JJL r .. ;:, .,.jj'::~ t 
llr '""" -· -• ,·n ,.f) , . ·~~·~~· .,,-- '1f •.r ly ~~ • ' • - J, ,--~ .. . ,. ... . . . .. 

Leather fo r Con.cert1.n.a B<:Uowa..-':r,:;r:E:i!· 

c,.y • - .,, . , . ~~· [ t.'lf'•J:: 

· ·;~~ ··-~;- -~n.e.- Cr:.•w; .u. c;r,!;TZ :Oi 1> •

1 
r H'ollt J; I/JT'QV!JI•J·- C~:l•:tJ !.41.1; ti.~: r;tm:t·r.t~ r, ( ti:r: 
-;. !. '.- :'! ':'~t. t:. ~ :.,d dt::t.!a ct Li.t:: V1p .. 'fl..t: nll~ k . Ci -.·j,t; 
. ·. •: r) : ·~··: •:l.';l; ,,! t !JI; c•J?r.~ <;f tl.t: t·.r,·r, <li;.tt. t;lt:.""'i t,y 

J ,:. ': r3.:!··: .. r.'.l; 'Jf 1.~J t; t!i.:J.!n'; t.~-n Jo:'i!I•Ji)J . ~ll'l ttl 'l~ ::;,J; 
;J . t: 't 'J' . .. :,::.: :1:: ti;r: lJ•.:i:.:L:t c n tf bj· rr~iJ ;. Tt, '! t:•. f;: 
,Jt 11 ·;, : ~ :1JJ",+te,j, tL~~ r; f -;·!i ;:; J~l ·~7 'i. «a !Jtl t i_) ': 
t! :!fr:r:;:J'.I: 'J' t i .':V; r;·Ji,.,.:;; io.; t:F~"f,~!,~ ·Kj, jr:~a dt~t>J,~! , 
iJ ... i •:J,r:: l !; ;f': r"! T.I;J: (Jf f!iLtttJt;!/;rt j ;.Tj ;-~ ~~i"Z.J. v:}.jr;?~ 
r:; ·~:· : ;.~.it:.rl ;,1· IJ-§jl~ an·1 l 'J rw;i;£T.t) i:, l:';u.al VJ , ' ... . r·c.:· -

Wood Carving Tools.-A.. v.·. P. r 1/.'.tlr.mxf.rm '-J. 
-:!i.r cuUjr« ,,,...,_~ -.r.r....;'_:i 1.1'~ ~f!l~:~1.: tt.,~ ';Q!'"'f:l.'l ' 
,..,..,., ...~ .,,;,,..~r~ L-a:Jl!--= • ~ ,,.. ,u ... ~ ~ ·~-· ·c .-- .. _ .. " ., .,'A.j. ,., • . 4 .... • .. - - • ~- ... :: ... , . • •• .. . . .... .. _. ... -

narTtJW ~;: f.::.~~!,:_ 1~'.1--:t ~'//l V / 1l -: !. ',;r: k¥-;,~:;, ~!i 
l·u·•:"t- .... ! · ...a !'" • .,..:,~. ·~-- ,,., -' ,.t: .A . ,..:: , ;_,.. -. ) .. . ~ ,,.,,, ~ ~- r •' ...-::; . ~--:71..-·- -- __ .. . _ .... '~ ...... - - ''"""~ ""· - · · ~- · 
b- u• H'J·lJ·rr~·, .,., , ' -• t,. 'T' f) <rt ( • '" • , _ L.L.p • .. • I ' r $- • ~ I • ~ .. r' ,I .l • \ • • u~ -. u...., ., .. &A. ..,,.., .~,~ ,. :7 .. ... .., • ,~.,. .. ., ~-- ~ ... 

Gt llh~'> r•.u ;,.;rt: Hb·l.:t v .. ·r.a:••--F. ) f. 
Hydraulic Hator...-<.:. r;. rJ. fTr u.r l)·.- fv.rJ:n 

canr.o: t"'; <>;-.P.<rtJi!n t n i; ~t:'f;;.l"\m':TJt 'J1 \•~·rJf!.l! :t, 
gin:: T'/IJ a W;.<:tol ci~~il(.of} &.t:r:rr.J:Jt rJ! LrJ·r. llJ :tu..i:r: I 
a bydrauli~ m<;V,;. I ;,br, ·::d wi ;'i.;;o~: yr,a ~,., f •J:~ -: 
f:"tll li J tll-e CJbj~: ~.(i"' \!i t; :~:~ "J~ tt~ r: j t;~.;r.~ r.. ~ rm i. -;-,!:-"',. • 
na.li~ in .. r:~ .... ··~:r~ PGpo;i!$~ .r;t!•:':4"'rJ:." ~r ... ~i rr: l 
rv;:adil!~ S'l~h A"'7rl>.: a.:: :!IW . '>rt '> •· v:~v:r \~'l'~J:].; ,;~ 
l{jtll'aiiJ ik: !tf 4J\FJT: ' : iJ.f~>l-:t;:":·:: ._. ,~ .. ~~~:' v.· :J I;.I;~~ ·' : 
c,r Cul:trf ; ·· l'~·::,r.;c.J Trt~i?.,~; t; :J ti.': T:..: ·.~::..t.: .... 
.-\.nf ,,f t!ltse i/F~~ -::::-...n tP. o'.r;,::,•;;t3 f rr,m ~1;. 
r·~•T-..-. <ra r·_.,.. J· •·'· · . -. ~·-,._,.. ' ·[ · ~,. ~·~o- ; • ~ 1!".0 .. '\.o, ..,...,. J • . ...... ., GJ .. a...:.·~~ . .... . ·- .:1 • • • · - -· · -- · ... 
j V l ~nr.rt ~:,!.,·~::;. t~~!IJ l!J:t., ~;;t~J y..-.,~ ~ ]r/ :.c:! 1.-r; , _r: .. 
~S~:DI! :-. )~'rl rr.ar a~ :t;a::J t!Ja':"':J (:IJ!. f;.f; ::.a !:.~ t:.~ 
l --ari1J"l.! '1V""A t.,~ h7d:-41A.!.i'.: lfl',·'~"':"-: L',~W ::1 • .... 7.;: tJ7 
--~-i~.? " .. ;»~~ ·~· , .., •• ,. :,~- .. , ,, . 'f,_., ..... : ' " '" ~~ ~ .foiL.- .._ .&....--....c. .r;-.JJ, ,_,_ - ,~ :.. ~.. ... .:1 - ... . . -
'\'"' 1 r ; ... ~ ~ ,...,- 'S..· r ·- H-1 ,.'-·~· : ,. L',.11" ..-:+-.z a.. -;. ; ,..1., • • .. ..a..;...4 __ # - ~J-.. ;;. ... g __., r .. . ... 4 .. .. . . ~"::J,.. .. o .io ...... 

\\· ,. .. ,., .... ; :.,.. 'fr,--rl. ,~t;;....,f• "•&oo :. •,~o• T: ;..· .. 1.·~ •....-. • r ;.•£.._ ~·~ .~ -~ .Jl-~ . ... ... _ .... - -·· ..... . .. . .. . _ ... ~. 

rnr.,trJr> ~:-:; !bt; f1;3;: t.~! ;_,r:rl:;.•;:;'~":' .• ~Nl 7'/l u, ·;_:.:-. 
i..a-rt; t t': ~"~'=~ 1i~ :.i 7t:1"!ti w : .r. ':;m ~~ ..t..~ :-~.:..1 I 
JITE:!l~-;~:Y: v, "jll'"<fl'.k t&•:m Jl:r<lilt'~ i·.-{j . .E.. B. 1 

Jll.aguet.o Elect:r1c BelL-~r,;an L'·~-:r.v.·U.~-'J;r,. 
Tvni!J.-T l.<: ~~r:nw:- f r. ;;- a. r~.<::VJ t:!o/."::-3<: t...;::I I 
i~ Eimpl;- ~ Fl; <>il ~'7-•~r....-i-.nau;r, ·,r;ft~ i~ zr.n;:.- ll 
'!L"'f; ''fc,on!i vd:!: .... i:t-." f.r..~ -,l)·~r:., and rr~.J: tn 1 
N:;"'J~"<::: at 2l t~ r-.,.,.,; €.! "Th'.:fi fr: t!.t:' fi<::l<i r/. a 
JJfJ~f:~ "l! u.a~ .. ':.._ \"t;,"l fiJ:j.J ~· e~;r:~ a ~.t.lr:~: t 
trom lf<::"~- T. ~~ l.: r;r... Br.-.. - ... ;nr,:..<::: G~. i 
L1:i0':.!11::-. :-:~ r;:;r ..... ~~ i;: e~=-~ fn - J:.U)J"J" t l'r. ' 
a d eta.t 1 tA e:d a c if.-:~-: ~.ll:"i G.!::.Y::-: ~ Co::t t-: ,.. <s ::,~.r'.r • 

~~. ~r- r • ""l , . J• ,~. ,...., 
J - • "" "• 0 · ' 0 . J ....... - 0 • 

'1fPl tf_J r:A~&; 6~r:..-(j .. r.:. H.. -
Impr'"'em.ent of Woax - H. P . ( K il.mn.rr-rr.l:). 

1

1 
-:f a.tn ob:i.;{~:J.~ ·? yr.,~ t'r.: Y!J .I t !:-:1 ~~-!r:=~r..;!. 
~_,;"JU.l a f:'J":-11!'· cm ~; ~b tiLl::~ t!':J~ rw:tn::..-&13;; 
•,r,r:rrr ; f) cz c.<::r« a.:: 7l"<:!! a • v, 1Uo'l l:.--. .\:1 oJ J;<!L-"!.:0: 1/. · 

!-1~: IYI''~'"'# I '.2.:: ~~!-:!""; ,.~ 'l •..!..7-i. ~ !.! 1i'J ~~.t: T1l.~;t.r:Tt i 
~~ t;. 1..4.[1:1 .. ~; tfJ :.O:. "":..e;:-,.-;. ~=- ~: ::.l!.r;; . .~:l;f! fJ !vw.li ~IJ !,t; ;,l 

t <:::adb .:e.. 
E l.&l Tower .-r~rw •. -P.~.:l.:r..!;l<: J:k<:V:~·~:; fJf ti:.i.l: 1 

.t11rui!1~N: -.·m r..-: t'r:.L -l ir. t !.<:: IUu.~!m.l.1.d IJ.t1Vlh;• l 
St:tt:J~~ aul Orr:1.;,Mr.. :! ;;•111 ~.-..:u fi!!::S en 1!.1;::;:1; j 
~n. l 

BIMI& Ba.Ud!ng.-fr.;Jo. - 1 c:::arm<n U T v.ilb :>.IJJ' 
Ol!:'r1ai!I1T 'lll"i'J~ r.;sr..-:n fJ!1 ~}. !J t•;fJ}"="" ·.r.Jt 3,/'IJ'.:>.J. ' 
M ydJh':.a~ 1-v. ,..,.-u:i:.-1~ 17. '!". aitt~ I WS"i"l.! 1 
~n artir.:J::! oo il!l i.:t!. mr J:~brn tallW!~ •• J 
Qr.l)e, d/:. l1 10il gi'l"~ lllt: f.l.': C\UY.J!'. p:O~~">l.."t: 11) : 
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J'tlter Bed for CoucUtloniDg YArn.- w·. B. 
(BoUor1).- 'l'here are many forms ot filter; be~s. 

damp cello.rs. a.s they are CD.lled, but I WJ 11 ~~ vo 
~ one tho.t ho.s given the bes t res ults out of Uto.ny 
1 gave bad to do with. It is rather nn awk\yard 
Chlng to advise on, unless one could soe the Situa­
tion or the condition ot things as thor now st~nd. 

d I would su~C!'t that persons ask1ng qu~s\Jons ~t certain conditions would alter, should g1ve I ho 
tullest particulars when asking the question. Dut 
to the question on hRnd: the first t hmg to do is to 
'determine the fioor line, then dig or clear out the u to a deP.th of 2 feet below the proposed flooL· ~e. Should you now oome to a good solid bottom ot clay you can commence to construct tbo bcd1 bot shoUld the bottom not bo clay, or not u. g-ooa 
clay bottom, then you mustgo4 in~hes deeper .. W hen 
that is do»e, you must puddle 4 Inch of clay 1n, a nd 
level olf and Jay in drain pipes to bo connecLcd 
with a r' ipe to the lodge. You will then lay in 
6 Inch o round stones, such as you soo in brook 
beds Should )'OU get them from a brook, they 
must be washed before putting in your bed. '!'hey 
should be riddled with a riddle of 1! in. mesh, und 
the smaller ones that go through will bo wanted 
later on. You now put a layer of sanrl about 1 inch 
deep then comes the smaller pebbles or stones 3 
incli 'deep. You now put 1 or 2 inch deep of charcoal 
or gas carbon, that can be got from the gas-works. 
You lay on 7 inch of sand, and tho bed proper is 
made. You now put a brick Hoor on the sand. and 
the bricks must be put on their edge and laid half 
an inch apart from cnch othor all t·otmd. Yon put 
1lne pebbles, thn~ hn ve been wo.shed, in the spncc::1 
between the br1cks. You can now luy on yo111· 
wat~r supply, wh.ich must be a. slow but coustnnt one. at distances 16 ft. apart, and regulate the 
water so that you alway!l have the top or the bricks 
level with tbo wnter. You will soon fiud out how 
to get at thnt. Should there be anything mot·o you 
w.ls.h to know, ask.-J. W. 

GUdlDg on Gilt Mouuts.- L. M.- G ilt or bronze 
mounts are Hlade by using good glue free from 
grit, which is ~prcad eYcnly u pon the card or 
surface to bo gilt, nod bronze po wder d ustec.l on 
through a sieve. It is a dangerous process to h ealth, 
and I would ach·ise the amateur to buy his boards 
ready bronzed. He w ill tJnd it cheapcr.-G. H. 

B.uat on· Pianoforte Strings.-Cu EvroT wishes 
to know how to remove the rust from the str inl{s ot his piano. Tnke out the front or top door, also 
remove tho bottom door, under the keyboard. 
Then unfnsten the buttons, and pulling the action 
forward. lilt it out CD.refully, then you w ill be nblo 
to get a t the strings. Now prmoide yourself with a 
piece of soft leather, one pennyworth of llour emery, 
and a little paraffin oil. Slig htly damp the leather 
with• a few drops of paraffin, and sprinkle on the 
faintest suspicion of emery; rub up and down the 
steel wire. no not touch tho copper strings at t ho 
bass, except the ends which nre steel. 'l'hc rust on 
the coils round the w r est pins should be removed 
with a strip of leather put round tbo coils, and 
polled up and down. Scr"c the bolt-bends in the 
same way. 'l'o prevent a recurrence ot this, pul­
verise some camphor in a little lard f1·cc from salt, 
pot a litt.lc on a piece of leather, and rub over the 
strings. Also see " H in ts on Preservation of 
Pian.os," in No. 9 of WoHK.-T. E . 

Photographic LeD&- n. C. D. (Abcl·deen).­
You ask for a ·• tip" as to the mo.king ot :\lens, and 
though I could throw my reply into the form o f n mume of the common proccsl! of grinding such o. 
lens. ~ am sure that the reply would bo of li ttle 
practical value to you. For two or three shillin~s. 
Lancaster, of Birmingham, or any maker or 
cameras ut popular prices, would sell yott a lens 
!Jlat would uo exactly what you want, und whic h 
~t would lake years of patient labour on your pnr·t, 
it I understand your letter ri~htly, to learn to make. 
Practically this is the best mformation I CD.n ~h·o 
you. Evidently your idea as to the ·• various kmds 
of glasses, and bow they ought to bo placed in t be tuoo:: is of the s?mplest degree, and consequently 
aoy diSCussion mtl1 you as to the construction or n 
~plicated photographic lens would ha\"o to bo 
i[~nF.at its most elementary optical stage. -

81gu Wrlttug.-F. W . B. (Bristol).-The speci­
mens of old E nglish lettering given in No: 19 ?f tb_is 

urnal were drawn expressly for pubbcation 1n 

Th
ORJr, and taken from the best avnilnble source. 
e .example sent by F. W. B. is not t rue old 

EngliSh, but a cress between the old black letter 
and Anglo.Saxon. The formation of the \'arious 
alphabets vary in almost every town in the kin~;dom, 
and ~eh. '':riter forms his letters according to his 
own md1v1dual taste. Controversial matters of 
this sort1• however, do no good to any one. and I 
~uat decune to enter into them w ith F. W . B. .At 

e same time. I am always will ing to answer a 
plaink antbd practical question. As to the £10 per 
wee , ere are many men in town who undertake 
the best contract work w ho earn more than this 
even, bu~1 of course, 30s. is nearer t he mark in tile 
case or Llle ordinary country journeyman. It is, 
hodwever, to the former ideal I hope to see the 
in uatrious student reach. The r emarks about 
amateurs and o~tside competition is "baby's talk." !rmie the same m all trades and nowadays it is In PlY the "survival ot the fittest." I t F. w. D. 
fa te~ds to insinuate I am writing for amateurs, ho 
.. mt1,,_ seltaken , as I do not cons ider it work an a.matour ..., Y to take up.-H. L B. 

Ilak for Tloket Wrlttug.-PARADOX (South­
unJ. - The following ie a good receipt : - Rub 

• 
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thoroughly together eight parts lamp· black, sixty­
four parts water, and four parts fi nely pulver ised 
i ndigo. B oil until most of the water has evaporated, 
and then add l1vc parts gum arabic, two parts glue, 
nnd one pnrt ext ract of c hicory. Doilagain till the 
consistency oflastc, t hen run into·. \\:oodcn moulds 
that arc rubbc with olive oil. I t is the addition of 
too m uch gum arabic tho.t causes the ink to crack 
on tllo ticlicts.-H . L. B. 

Mouuti.Dg Pictores.- J. T. (Burtolt).-The best 
method, und one always adopted by good photo­
g-ruph mounters in the trade, is as followR: J)amp 
your p hotograph upon clCD.n glnss face downwards, 
and starch the back e venly, which is prepared by 
putting, say, sh: pieces of best white starch\ pro­
curable from any respectable oilman, in a on.sin 
and mix to a thick poste with cold water , then 
pour sullicient water-must bo boiling- to form o. 
thick paste, and use when cool. .Paste is fntal to 
photographs; when starched lay upon your card, 
a nd rub down with blotting-paper. and you will 
have it dry for use in tl\·o OL' ten minutcs.-G. R. 

Wood Mitre Cramp.-J. H. (Blackbw·n). - I 
cannot advise you with respect to making a wood 
mitre cramp. As o. sor t of substitute, I should 
sug~cst placmg a cord round the frame when glued 
together. and laying on the bench, placing a :piece 
of round wood like a htLmmcr handle, and t w1st it 
u p tight ns you piCD.sc. This is the best method I 
could devise, bnt perhaps some brother arnnteur on 
reading this will gi\•o you his experience of making 
a more pructicnl homc·nlll.de mitre crnmp.-G. H. 

Polishing Mahogany. - J. M. (Glasnow).­
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 \Vorm:. Owjn~ to its YCt'Y large 
circulation. each number of the 1\lagnziuc goes to 
prcl!s considera bly in advance of its dutc, and hence 
1t sometimes a ppears that an unrcnsonable time 
elapses before the inquirer ~c;:ts his answer. It you 
could pass a week in Lhe Euito1·'s ollice you would 
find that C\·erything that can l.>e done to expedite 
nmttoL'S is done. 

Continuous Fouutn.in tu Small Aqun.rium. 
-J. 1\I. (Glasoow).- lo'onutains must be supplied 
from a. height considcrnbly above themselves. 
'I' b us, supposing the aquarium to sta nd on t ho ftoor 
of a room, tile cistern which serves ns tbo sotuco of 
supply should be somewhere near the ceiling. 'l'ho 
fountain will work n!l long n.s there is water in the 
cistern, and the continuity will depend, tllcrcforc, 
on the maintenance of I he supply. 

Dulclmer.-GRANDJ< ... \TIIER.-A series of papers. 
conveying instructions for nl!tki.ng dulcimers, will 
be commenced shortly, and in these will be gi\·cn 
infot·ruation on e very point on which you nsk 
nssislanco. It will be useles~ to go O\'Cr the g round 
twice, first in a detailed reply to yourself, and then 
in the articles. 

Ceck, How to' Grlnd in.-S. G . (London, S.E.). 
- To grind in a cock, take out the plug und wipe 
oil' any grease l.hnt may adhere to it. and after 
dipping iu water sprinkle a little burnt sand on it. 
Now insert the p\ug in lbo shell of the tap, und turn 
it backwards and fol'\vards, but bo cat•cful not to 
put pressure on the plug when turning it back. 
'l'a ke the plug out occttsionally, nnd sprinkle more 
sand on wbcn required, nnd continue thi::1 until the 
plug bel\r s equally all round, which will eusily be 
seen by the appearance of thu metal. Finish olf 
\\ith a little whiting a nd watcL·. l~'incly powdered 
Dath brick may bo used if tho sand is not Jli'O· 
c uro.ble, but on no accoun t use cmc1-y pcwdc1·, us it 
cuts the mctaJ.-.'1'. \V. 

DisiDfectiu g Books.- J. M. (Etlinbumll). -
Sulphur Comes 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 wiU blister. It will be best to put the books 
in a box, and catTY the fum e!; !rom tho burning 
s ulphur through a pipe into tli o box. '!'be arrange­
ment of the box, etc .• will be nu easy matter. .tVter 
disinfecting, it will be well to was h the bindinl{ 
over with glnire-i.e., while of eggs bea ten up untu 
quite t hin. If you hncl stated tlie style or binding 
of your books, I could hn-ro gh·en more d efin ite 
information. Querist~ "hould bo explicit witb their 
questions, o.s it is sometimes dillic ul t to get o.t what 
is really wanted.-G. <.;. 

Cloth BI.Dding, RcetoratloD of.-ANTBROPOS. 
-It is impossible to restore cloth covers of books 
that ha,·c bccome!udcd through use. Bookbinder's 
cloth is n ever washed, for the simple reason that 
washing spoils it. The best way to restore cloth­
bound books is to r e-bind them. 'fhe information 
necessary for doing tbls is forthcoming in the pages 
of W ORK. In the meantime you may freshen them 
up n little by coating them ·with glaire-i.e. , the 
whites of eggs beaten until quito thin. Do not 
a t tempt to dye the covers of your books. - G. C. 

Book Cover , B est Mn.te rlal for. - W . H . B. 
-'l'ho best material !or ;~. book co,·er, whether it 
be red, green, or blue. is morccco. U the book is a 
small one, let tbo skin bo o.s thin as is consistent 
with strength. 'l'hc materials used for binding 
depend very much upon the nature o! the book and 
the taste of the owner. I should ha\'e preferred a 
little more information in this r espect t han your 
query contains.-G. C. 

R e-paluti.Dg Clock Dlal&-G. C. H . S.-There is 
no more diillculty in doing this thun in engraving 

6o5 
a dial, or pain ting the name on one. The chic! 
thing required is that you have had practice enough 
beforehand to obtain some skill with yot-a· tools. 
You say you use a spirit varnish . If you mean a 
puint made with colour and vai'Dish, s uch as lJt·uns­
wick block 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 bow to druw OL' 
paint sufticienUy well. lfor r onr presen t job, YOlL 
mi~ht try and get a steady lino by using a ruler to 
gmdb YI our pencil; but, after all, pnintinlj dials is u 
spcciu line, and here in London they cnn be sent 
to o. clockmaker·s materinl sbop, and they get it 
d one. However, there is no reason why you should 
not po.int. a dial yourself proper ly. but you must 
practise first. and i! you study .\Jr. llcnwclrs papcl'.:! 
on Sign Writing, you will get a good many h1nts a-1 
to mntcriuls, etc., for really it la very nearly allied 
to a s ign po.iutcr's job, is'nt it 1 Now, a s to tho 
solution t11at you have seen nscd to clean ~old an<l 
sih·cr work when tarnished by fire, it is composccl 
of 1 part snlphuric a cid, or vitriol. as it is also 
CD.lled, and 30 or ~0 parts water. 'l'hc same propor­
tions of nitr ic a cid (aqunforlis) and water (1 in 30 
or ·10) arc sometimes usctl. but the 1lrst hero given 
is the best. '!'bey arc usunlly known under the 
names of •· vit riol pickle" or .. nitric pickle" in the 
worksbop.-H. s. (}. 

ColouriDg Small Bed-r oom.- J . C. (Hollowa1f) . 
Nothing is too trivial for .. ::>hop" to reply to, pro­
viding a useful nnd rcasono.hlo question is asked . 
You say yon undcro~tand mnking white-wash ; then 
so also do you tho Uluking of blue-wash. P e1·haps. 
howeYCL.., your plan and the hou3c-painlcr's may 
sc:ucclr be identical, so I gi\·c you brief instrul·· 
tions on lhemhing. Respecting your" unwclcouw 
guest3," a room so inhalliLcd should ha \ ' C even· 
tJarticlc of wall·pnper stri/>pcd ott' it., un<l e\•cn:· 
t.hing washed oil' the wal s with hot sodt\·watet· 
untif the piLLStcr is quite clean. If the t roui.Jie is 
conllncd to cet·tain spots, saturate the parts well 
with carbolic acid, or pctrolcmu is useful. lC 
general, givo the wnUs-after all boles a nd crevices 
are stopped with plustR.r-of-pnris-.u. coat of stron~ 
patent, or ~luc, size \\itlt some carbolic acid ot· 
turpen tine Ill it (llbout 1 !{ill to 1 g-allon of size). 
'l'hcu. for finishing coat for light blue or grey walls. 
you will want, snr. H lb. whiLing. say tkl.; 1 lb. of 
glue{ 6d.: and ~ lb. lime blue powdc1·, about 3d .. 
totn l s. 3d.. P ut the glue in 1 quart cold water, to 
souk over uight, and when soft, staud ovc1· the fire 
until dissolved. 1f you can con>onlcntly get 
ordinary double size, it is the simplest; 4 lbs. of 
this is necessary, a nd the cost about ,td., und it will 
only require dissolving with a li ttle water added, 
but don't n1ake i t very hot. P ut, SO.f, one quart 
cold \~ater into a vessel, then the wluting into it. 
\\"hen the latter is soaked uud soft, pom· otr wate1· 
from the top and put in the lime blue, well mixing 
with the hand ot· a stick. When the two arc 
thoroughly incorporated, o.c.ld the qunL·t of warm 
size OL' diluted glue; thoroughly mix the lot, and 
then it is ready for use. Hem ember that ull colours 
made from whiting dry nearly half as light os when 
·wet; also tbnt the distemper, or coloaring, work~; 
best when cold. A half-paillul should do a small 
bcdl·oom.-F. P. 

Canvas n.ud Cardboard for P a iDti.Dg ou.­
V. N. (Manchester).-I am not certain of t11c pre­
cise Jlroportions ot tho paint with which the 
workmg side of canvas is covered. but it could bo 
prepared without very much trouble, 1 beUc,·c. I n 
t.he llrst place, however, the call\· us, us it is called 
is made specially for the purpo:;c, free from rough· 
ness and WlCVcn sm·fa ce. Ag<lin, the ma.nufac­
turcrsdo notcont it w ith a brush. o.s you or I should 
ha,·e to do, but tl.Je white paint i3 rolled on-hence, 
frc<'tlom from brush marks , and a perfectly dis­
t ributed coating. 'l'he cost of good J?l'Cparcd 
canvn.s retail is about 2s. 9d. l?Or yard of Z1 m. wide, 
o.nd so on in propor tion to wtdth. You will, there­
fore. sec tho.l, by the time you have bought the 
s pecial fabric, purcbascd your matetinls, and 
nccomplished your purpose. you would not effect 
much Sl\ving-in fact, the mounted canvases CD.n 
be bought ut so reasonable a price tbo.t I do not 
belie,·o it would pay to prepare one's O\Vn, either in 
small or largo quantities. Presuming, howc,·er, 
that you have a piece of CD.nvas, or any similar 
fabric, it would require to be stretched, if only per­
manently, and then coa ted with strong, warm 
patent size. When thoroul{hly dry, ono good coat 
of p11int made from while lCD.d and light copal 
ntrnish, well mixed to a stilt' p;;.ste, nnd then 
diluted with turpen tine to a cousistcncy which we 
can spread freely, would givo a non-absorbent 
surface suitable for oil-pain ting. Whether the 
amount of "body" the ouo coat contained would 
be sullicient to till np tho "grain" of canvas is, of 
course, entirely dependent upon its degree of 
texture. .After spreading the colour generously 
with the brush, you would havo t.o st ipple it with a 
large tool to properly distribute the colour, or, 
better still, cover n paperhanger's roller with cloth, 
and roll the colour over quickly and evenly. Win­
sor &:: .:-lewton, the royal artists' colou:mcl), make 
a Jn·epared ".Academy" boru·d wluch ts non­
absorbent. It has a good hard and smooth surface, 
a nd appears only to be rolled with one or two coats 
of "ftat" paint, such as above. If your boards are 
of a eh CD. per kind, and rougher and more porous in 
surface, you might with o,,.h·ant.age give two good 
coats of size previous to painting. 'J.'ho paint can 
be stained to any desired colour, so long us little or 
no oil enters into the mixture. in which case you 
will get too glossy a sur.faoo, and it will not harden 
eo welL-F . P . 
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C:re o{Bollows.-\~IIF.t:LWRIGllT.-Thc proper 
wu~· to keep ynur b<-llows in ~ood ord<'r is tu ftll 
them witb nir. tlt<'n dtain the t<'[l up, lcnYin~; the 
hellows distendl'Cl until yon wi,;h to work t hem. 
lf t hey arc new do not oil the lcuthcr. ns it will only 
hnrdcn and cuuso the lcntltcr t o be still'. Dust thu 
hellows oft<'n, C$pcclnlly in the cre\'iccs, as tlue ush 
or grit scttl<'s in nnd emtst.'s the lonther to wt.'nr 
into holes. ln somo shops thl'y on!~- suspend the 
bellows nt. the we«:'k cml and hohday tunc, nlso 
d usting it often. Oth«:'rs l«:':n·c theirs do\\ n. occu­
sionally dusting it. 'l'bo conscqncnec is thnt the 
creases in the leather <'HUSC'd by l'Onst:mt pr,·~surc 

is tbo weakest purt in the bellow~. 1 presume tho 
long bellows you hn\'t! boufbt :•rcsccoml-huud on«:'s. 
n.s tl1ose who now go in tor nt.'w bellows bm· the 
circular ones. ns the\· arc {':tsicr tlxed nnd tnke up 
less room. If your b'cllows h:H·c been oil<'cl nnd the 
leather is stitl', chtlin the top up nnclgh·o n tlwrough 
good dusting, then Wtl$h the ll'Ht h«:'t' Sl'\'t•ral times 
with warm water. \\"hen dr• rub the kat h<'r well 
with dubbing made from ttio following recipe:­
Get i lb. of tullow nnd melt it. then \'our in the 
tnllow 1 pint of trnin oil. :'tli x we I t ogt.>thcr. 
Another r rclpocqnnllr ns good :-l;rt ~lb. oi' mutton 
suet, melt in nu earthen pot in tho 0\'«:'11 , then pour 
through n sie,·c into tl l nr~c pot. I n to this liquid 
fat pour 1 pint of rtl\\' liu:;(',•t\ oil. nnd mix well 
together. In cold wt.>utlu.•t· this dubbin~ should be 
warmed bc(oro u:;in~. and enn bC' npptietl with n 
brush or n tlo.nnt'l m:;. If tho bellows nr,• used 
from 1\Iondnr to 8aturdn\· it can be clenn<'tl und 
dubbed e\·cry t welve monihs.-\\·. P. 

Small Lathe for B ench End. - E. " ·· )f. G. 
Plalt·cnt Lirtkl.-Whttl u~l' do you intent! putt in~ 
the lnthc t o 'l If you wish to turn piecl'$ ubout the 
silc oC the tlrst joint oi your thtnub, n lathl' S inchl'S 
long might <lo it, but iur o. ltu·J:cr pil'Ce of work it 
w ould be quitt' usde::s. llowe,·er. I woultl be fut· 
from discouru!'ing you, nnd. b,r nll menus, mukc tL 

l tuhc, bnt let 1t IJc long-er thnn S incht's. ::::ueh a 
s mall tltin~. except niter the manner of n. wntch­
makcr·s throw. would ne,·er ptw for the t ime !'pent 
on it. \Yhy not mnke n lathe t)lc whole len~th of 
the bench. nml so tltat it l'ould bl' r<'mo;,•d wh<'n 
not wanted! somcthinJ; like the lln:.t. I d<'S<'t·ihed in 
.. Lnthes for En~rrbod,-." If vou muke t h<' h«:'ad:s 
ot that YCr)' microscuple. it miJ.rht be contlncd to u 
spaceS inches long. Although 1 am not the writer 
ot. t he r <'ply, )Jnhe ~':?. WoRK. vet I may be per­
mitted to suggest that the tnble 1-: E could be 
nttm;hed to tl. tll·pnrato pillar a111l nt>t to tho 'ittides. 
n , to whidl it uppeut'S to l>c fa::Ht·necl m the 
drn\\;ng. 'fho pillar coulu be mucic in two, with a 
joint which eouJu tilt the table. or n semi-circular 
piece of mctnl could be ottuchc•\ to the untler side 
oe the table with slots in which the fastening screws 
would work. l t is not cas~- to muke n tilting tablu 
which ucts really w('}l uud scientifically .-SJ::Lt'· 
H Et.rER. 

Clocks in Fretwork Cases.-Yot.:xc: C'r.ocr•· 
:u.un:n.-1 mn sort·y t o su' t lmt 1 do not uurlct-stnml 
~ottr details at ull. 1 {:tithrr ::rnn Wlll!t to know 
l f your C~ISCS ure ltll';::'C CUOIII'h tO take Chilli<' ()UUI'ter 
moyements.. To that I can sar .. ye;>. plcnt~·." un 
ordmnry clumo movement bdn~ nbout $~ b,· i h• 4 
bells in height. cxtrn say :J inches, nutlno\,· bcvonl\ 
this I am tugged, ns 1 do not sec whnt .rou \nmt. 
mitre wheels on pin wheel and ccntro wheel. as 
these truins nre mndc in tho usual wnY, with n 
t hird train added gcuemUy on the l«:'(t for the 
quarter work. nod nll three tmins bcin; inside the 
plates ·i but it you btn·c u c ,·cr sccun. chime quarter 
clock, et mo ud\'iso you to get Brittcn's .. \\'ntch­
m ukcr's H andbook.'' ns on p:tc!.:C :!J!l there is n goo1l 
drn\\ing half full sizo of n mo,·cment showing nll 
the dinl work, etc .. and trains, nnd on pu){c ~ 
gh·ing full detnils of tntins. etc. The book consists 
of 3$1 pages of nsdul ntt\t t«:'r to nil interested in 
watch or <;lock work. whether roun!' or old. nnmtcur 
or professor : t ho cost is 5:;:. lC YOU cttuuot nU'ot·J 
ouc, I will lend you mine for n 'week to copy out 
the necessary mutter if you will puy postage both 
ways and return it.-.A. B. C. 

~lde~oa.rd.-A. J. (lll(ll'ow).-C'crtninly. you n.re 
quttc n::ht t o put an; questions on matters coming 
wilhiu the scope of ·won" to us. nncl I tru:;t you. 
like mnnr others. mar dcri>c increasing benefit 
both front ans wers nnrl articles. 'Vc cnnuot. how­
C'I'Cr, unclct·tnku to re\1ly pri\'nt<'ly ns you su~gcst 
m ny be done to you. t tc "::<hop" columns bcinS' in· 
tended not only to help indiddunl inquirci'S in uny 
difficulty thut may occur tu them, but to be of 
utilitl- to rcudcrs gencralh·. I nm J:rlud you send 
sketches, tor bowc,·cr rou!;h thcv mnr be, drawings 
lll'C or grcnt assistance in cnnblfn~t u. sui tublc reply 
being gi\·en . lt seems almost a pity to muko such 
a piece ot f11rniture as the sideboard of pine, but 
your renson Cor doing so is cer tain I; n cogent one, 
nnd tlt~:re is no rcuson why n pine job should not bo 
sound nnd good. 1 ecrtninlv l!hottld not ud,·isc 
you to paint uud gmiu it. 'l'bi~ llnish, which in 
any case I nm not fnnd of, would mal>e your side· 
board suspiciously like n common kitchen dresser. 
Jf you m ust paint it, l<'t the tluish be plain-i.e., 
u ng-ruincd; but 1 woultl much prefer the nltcrna­
tive ot staining nnd French polishing. I nm not 
sure whether rou do not contcmplntu rnut•king tor 
graining) with ~;tain . l n thorou1ihly pract ised 
tmnds tl1ia mny occusionnlly be to a hmltt'<l extent, 
n llownblo : but the elfcct is m rely good, t\l! work so 
finished basgcuernllya common tnwdt·y appct\rmtec. 
Cllpeciully when duno by uny ono without great 
experience. 'l'ho cnr,·ctl trusst•s u nder the dmwcrs 
cnn bo bought ; but 1 do not think you will tlnd 
them nuy iwtlro\·cutcnt ou sowu w ore !ilinple Ol'Uil· 
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m <'nta tion "''bich you conld make np YOlll'!'<'lf. 
They are. In fnct, rather tawdry thnn other wist•. 
Y <>n mi~ht. fur instnm•e, sub$ti tute a tlut or turned 
hul( pllitStl•r planted on t11e door.!. A flat piln.ster 
would hl<'k better it lluishcd with a few bends or 
thlle::>. either of which you cnn easw mnnllge with 
the uid ot the scratch d!'.scribcd in No. 7 ot ""oRK. 
The :snmc tool yon wiU nlso llnd useful in ornament· 
in~,: thr drn~nlr frnnt. which I tJ1ink, you had better 
make flut. 1nstond ot cur,·ed, us abO\Yn on your 
11kcteh. 'l'his. h owc\·cr, is more n matter for your 
peNonal con:;iderntlon, and you will, of eourse. to 
~omc extent be guided in tbo details by those of 
the snmll cupboards you intcncl to put on the side· 
board. 1'bc two dOOI'S in the centre wiU clo \'Cry 
W(•ll with lookiug-gl.lSS pnncls. but it is entirely t\ 
m a tter ot pcrsonu.l taste whether vou hn>c them ot 
this or oi wood. Glnss looks b rig)ttcr ancl li,.;htcr, 
but genernUy the doors ot s ideboard cupbo.'\rus 
lun-e wootlcn panels. 'l'rutlSJ.ll\rcut panels of course 
would only be used if you wis h the contents of the 
Cl'utro cupboard to be visible, und Wtlc.."S t hey arc 
ornalllcntnl you would not want thew to be seen. 
A suitable IC'ngtb (pro,· iut"d the space is suflident) 
fot· the sid<'bo'itrd will beG ft. It mny, howcYcr. bo 
made ns Slllnll ns;; ft. with tJ1o four doo~ shown. 
I n anythin!.: under I his >ou had better lllnkc it with 
only ono itl tLc centre. ;,·hich should be whlcr lbun 
the ends. The depth from bnc k to front on end of 
tllp shotLid hnrclly be less than 1 ft. S in. Cor tJ ft. 
ll'n!'th. It' it :is short<'r r<'ducc de!Jth sny. 1 in. for 
ea.:h tJ in .. dcwn to 5 ft. If your room will tnke it, 
111111 you want plenty of cupboard space, these 
dimension~ mur be i.Jtcrcascd, ns there is no d <'· 
llnitcl.r rixc:l rule of JlrOporthm. und t ho;;c ,.:in·n 
al'l' merely t\pproxinuttc. 'l'hc h eight of top ~houlc\ 
be about. or n lit t le more tbun. 3 it. Fu1· thu ~nil­
stance oi the !StuJf 1 should say thnt 1 in. tin J•in<') 
will be brst for most parts, panel,;. drn w{'r tn.,<illes, 
nnd such lik1• being le::s. _-\ good d<'lll. howc\·er. 
dl•pends on how you intend scttim: out the work. 
und I can only nd\'i:lll you J,;OncraU,r. You mar 
wnnt o. thick mns$i\·e lookiiiJ:: top all solid, in 
"ltich cu.sc :?-in. st urr would not bo too much, or 
you lllllY prefer using a compuratin~lr thin top 
lilwd ll\) to ~;ive t he nppearunt·e of thh:ktws.,;. ln 
l'\HIIIecuon with tlti::1 l n eed hardly tell ron t(l ~tucly 
t h e nrticlt• onlininc; up, which bus upp~urcd in our 
pages. You will nlso tind t h<' nrticles on artist ic 
(umiture, nnc\ jointing up ot me in gh·in!; you 
many hints. I think you will find the nppeumn.:c 
of your ~itlebonnl imvroYctl if you rn.i:;u t he cup­
board a few iuch cs Ol\ turned rolumns, in;; tr n'l of 
placing it dirCl'[ on top ns in sketch. Tht' :;itle 
brackets ul:;o :;:trikc me ns paltn·-lookin!,!'. and you 
will lint\ the whole look much better. aurl not in· 
Yoh·e n ~rcat amount of extra labour i( ,·ou .:~trry 
thc::.icks up to the top of the smnll cupboa'r•l. finbb· 
in); them otr with 11 little eardng- or ntouldiu~ to 
mntch thnt on the unci;: of it. Oue or t wo shclns 
should be Jittl.'d, screwing t h<'Ul from bchin•l and 
thl' inside of the cuplJoUI·d. Thrr will be ~cf"ul Cor 
books or ornament.,;, nnd if you support them b)· 
l.lruekcts or colullln;; nt tl:e «:'Ot'n!'!'<'. You will h:t \'On 
hnndsome piece o( Cu~·niturc. _>\s ri s ug:,:c,;t iun ior 
you. nnd tu make l ilY mcanin~; cll•ar. a sketch i:! 
gh·en. which. wi[hout ~oin~ into details sutliciently 
shows the intention. Jn:>tl'lld ot' t urned t·nlumns to 
thl' shel,·cs. thl·se arc ~hown wit h rllunded corners. 
nncl suppot·tcd bra s mnll bracket. If thl'rc is tutY· 
thing elso you wnnt to know nbont ns your work 
proceeds, send us word unu we will do what wo 
c.'\n to hl'lp rou.-n .• \. 

Lathe nnd Joiner 's Benches.- \ '\". T. C. (Drcn­
dal.- Y cs; \.loth thel;c subjc1'IS will be treated in 
d ll\l COlii"SC. 

IY.-Qno-.sno~s A~swERED u\' CokRESPO~D£.'\'TS. 

H or se Power of a \Vindmill.-G. C. (.Yunllcad, 
S.l:.'.) writes in n•ply to =-'l' HL'TIXEEit.. !:'re llll!'O 
5:.'tl :-" 1 Sl'lllln si m )lit' fomn1la for culcul:lliug this:­

HP.=Hor;:c power. 
Y.=\l'loeity of wiud in feet per S«:'I'Ond. 
.-\.=Totu.l urea of suils in square !eeL 

l LP _A. Y.• ·- . ,, 
10S,OOO 

Lac quer for Iron nnd Ste el, etc.- J. H. B. 
IKillgsiOt(•u) writes in rcpl.r t o Sn:EL (see pn~e 
5:.'\i) :-" Ou pn:;e 5t5. ~o. 3:.1 ot Woru.:, STEEL will 
1\uu under hcudint; · llrnss Lacquer· n fo1·mula for 
making n. ' ·nrnish which is culled ~ o. 1. lC to this 
:STEJ::L adds some aniline blue, prt!>iously dissolved 
in u littJc melh:rlntcJ spirit , he will ha>e a -;ery 
fttir blue lnc~ncr. which n1ny be a pplied with a 
sort brush. 'lho urticles before being po.inted over 
umst be perfectly dcun. By using other iiliades ot 
auiliuo instead of blue any colour .lacquer muy be 
produced.• 

Brass Lacque r.-BRASSOLINE (Glas{1oto) "-rites 
in reph' to S n;;EL (sec page 5:?tl) :-" STEJ::L \VB.nts t o 
know '"hero t() ~et blue lacquer for t in toys, etc. 
llr enn get blue Ol' ~re en ; tllcre u.re dill'crcnt grades. 
I thiuk gn.td~ K K 1s tJ~c best ut this add!'rss. 'fbe 
nnme o[ 1t 1S B ro.ssohne. The Freder1ck Crane 
Chemical Company, 2:?, Nowball H ill, Birming· 
b .• nm. 

Tuition in Carpentry. - G. W . M . ( W est· 
bow·uc Pa1·k) w ri t03 in reply to ~ATF.L'n (Bay:t­
walcr), sco J>ngc :!02 :-"You cun ob.htin tuition in 
cnrpcntering a t the Anchor Insutute, Johnson 
St•·cet Nottin.,. Hill Gaw (opposite tbo !<"reo 
Libt·n~y). durit'lg the winter session, wp!ch lasts 
from September to .i\l uroh. It you wr1te to the 
secretary he willntt'ord you every information.· 
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Trade Not~s and Ieaoraada. 

WORK 
~~ JHII•/i •1: - cf Ill Ln Jltlle S<&Ut'Qgt , LudJ!<>It ntn. l.mtd""' "' 
9 •'"t·l•·r:.· • 1 t rv Wci.f•JOdtJy Jllltnri ug. fllld M £;idd bt ..Yotmu41.lctNJ'f­

"''"Tt ' '''''"11'"" <1 tht ( ' rultd 11 !"~"""' "" l'ridd~ ol 1110 1<•'4«. 

TE n~ts OF ;;u nsrntPTto:or. 
~ monthF, tree lt)' 110n . • • • • • Is. ~l 
d Ulf'Uthr>, •• • • •• • • 3.@. !ttf. 
1~ ruout he. ... . • • • . • f§e:_ fk l 

I'M !Il l 1 rr.lcu o•r PMt Odlce OrdtN ~)'ftl•lr at th• tlenorll 
r ••• , Ot:t.-c, Loudon. IO l'AS,<CI.I. an.J C.:uiii'J.lo \', Lhuit<'\1. 

TEIDIS l'OR TU I l~ >'IRTIOS 0 11' A t•'l' • llTlSEIIIt.'IT11 IS ~ 

WII IIK LY l &>oCK. £. S. t\. 

Oth' f'nae - • • • • 1' 0 0 
u :t ' ! l':u .. ""t" .. • • • e 1 _, 0 

"•un re i.\r P:u.:~ • .. • • S I' 4 
t..a-. ~ t h •' ' :t l\1~t' • • • J 11 I 
tln•· '• sc.~mh " ' " l'•se· • . . . 1 o 11 
Ju l " lutnn. t"·r mch - • o I~ 0 

r rumiutuC rc,lftic'lf~! or n N I";, of inurtlciPI.I, 
bJI #JJtdn nrrnntJtn,. ntt. 

!'tn3ll N•l13 hl Ath·crtlt~em.-ntl', such as SlwMiooa 'I'I"AD!tol 
~n.l ~. \l'ltau .,,· . T"•·n<r Wur\ls ur 1 .. ~. Ono:.llilhllfi, a.DdllM 
I',·DII) t'<·•· w ••rd c1tr:1 i f o•·cr Twentr. 

• . • .~.J\·~ rlls,•menll &hnuld Tf'~ Cb tb~ Omre foarf.eell 
\1:1\'S ID s\II' &DCC 1>C tbe date o f i'6UC. 

SALE AND EXCHAYGK 
Cyclists.- u~e " Grapbine" on your chains; nogreue,. 

wil! n"t hull! du<l; 8 stamps, frc~.-WOLFI' :wd Soli. 
F:llcon i\:nc•l Wo1ks. D~uerso::1, S. W. [J • 

Patent Unbreakable Twist Bit.-4 in., ts. 6d.; 
~· . o .1 ' .vi • d • l " -'• 
• an., ss. bu.; • 1u., t s. y-•; 1 an ., 25. '2 • , 1 an., 2S. J gg. • 

po$1 Ire~. :d. extra.-HosoAY, Ch:lllJ.3m. 
Warranted Sawa.- Pancl, JS.I}d.; band,~: ball: 

rip, . s. 3d. Exch:anged if b uh)'. Post free, 6t.l. utra.­
H ,n;o '\', Chuh;am. 

Speola\ Quality Saws.- Warnnttd tn ~~ rift. 
~t;u:orc tron. Pn~tel, 6s.; h:and, bs. 6d. i h:Uf-rtp, .,s;.­
Hono, v, t..:hatlum. 

Odd Jot s TooL-Comprisin~ Try, T~. and Mi~ 
~quare, :'ol:ukin,. :'olortisc. and lJepth G.1ul:!!J SpillS 
Lc:,·d, :and Plumb, Comp;LSs, &c. 3s. 9d.-ttODOAV 

Ch:uham. l~t• 
Smokers, buy " Roll Call'' Pi~~ Heahhful, L~ 

rious. J::conomical. Post free, rs. Sd.-DswsJ<.v, 6s, Pat. 
wn(', Glossop.. ln• 

• 

Belt's Patent Enamelled Aclhean Wal ' 
Proof Adver&Ja~nc Paper Le~ &Dd ~ 
in :.11 Colours and SueJ.-Sole and Ongm:al Manu~ 
17, :\rthur Street, New 9xford Street, W.C. ~ 
appJ~·· S~mple sheet gr:lUS. ( 7T • 

Dynamo castl.Dge. and all requisi tes for • eat. 
electrici:m~ ; price lists for ~mp ... Dynalllo ~ 
book, 2~.-ALFKBD CJ:OFTS, Elc.tnciAil, Do•er. :a( 

Beat Book on Lathe, . price JS- • pon " :·" B 

BRITASSIA Cv. , Colchester.- Lt•t of Second-hand L .• " 
Driliing 1\lachioes, &c., :rd. ; O.u logues, 6d. 

Notice toMecbantCs.- liRJTAKSIA Co: • 
300 Varieties of Lath~ Saw &ncbes, a.od EnaiDCCIS 
-Terms : <ash, or htn: purchase. 

You n.re invited to co.JJ 
largest :L<SOrtment of ~hes aod other 
am:cs- Nu,·eltios.- DRtTASSIA Co.1 - ~JJ:::­
London. All letters to Uriunai:& Wons, C 

(Patent) Fretaawa. will cut in any 
1
_ 

dozen, free. Griffin's and Star SaW$, 3'- 3cL li' 4 

B oL ros, 59, Burm:uuofts Street, Leeds. 
ColllDa' PatterD .. -ro<? Fre.twort (~ 

ing, 100 Rcpouss8, tall full sue). JDO TQIDUII'o 

Stencils, u. e<lch pa.rce.L Catalogue (100 

Colltna' Stenona. - roo, decor.nor's. ~~== 
samples free. 100, for siJtU writcn,~ rs. u 
Stencil~. ~~ 6d. All posuge free. eou.urs. 
Pl:lce, B:atb. 

Model Work.-N~w Illastnled 
castin~;S. ~. lathe c.utio.:s, &c., id. : .a!~; 
list. s=~-STJFFIM &: Co., 324. Eau ~ 
~d~, N. . 

~; __ ,...._ 
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A DVERTISE1~!E.NTS. 

GRATEFUL-COMFORTING. ' 
' "'- )[/ For Infants and Invalids. 

m~g~~~~ N()'l' l~Aitl~ .\CEO l! S. Hkh in l•' l<'sh, Nt'rH, llrnin, 
~ aud U llll(l J-'OI'IIIt' I'S. 

BOILING WATER OR MILK. ~~ rr i< l\ fncl • h~ l. fMin~crcon~ ((\O< I< .:annot b.: <1'-:~,led hy l nfnnl<. T h!• i" 
~ ~ tho only food 111 "lu~:h t he.: ~t.lh:h hn- L.:,·n "h.>lh· ~'"'"J:cd 1111v 

solub le s ubstances, ' dudt ~:an at o""" Le.: cotwcn-.1 m the Lo.ly mt•> ltvln :c 
blood. 'J'h" rc.:on.ul.."l''" ,..,uh " .• uai:o .. •l c-u t-ulc the t .. t.ly, L)' lltlll.ttin~: •x:t~tl)', m 
t he pr,t<t"~' ,,f tn;'"" '·'ruuc. t he natnr .. ll '-'"tH.1itH'Ih nf !,,.,,:tl"• .u.tlJ'Crh:~t '!il!c,tion. . 

FRETWORK PATIERNS. I l)IELLIN S FOOD h" ltn:n cx.llnmc.t phy·t. •l··~·-=·• 'ly I.J,• the lug h ·st i\ledu:.t l 
A u tho1 iut: .... , .uhl tt• .. tt.•d du:wlt.l11 v hy t ht! Uhht ,h,tin~uhh\.·t l :\tM}y ... r!'-, nud has ah\,1)'' 

l><.cn .-1,,,,~,1 b)· t he111 A '· 11 h.o< t::·•inc<l '"·'">' .ow:ord, vi I he h it::l.c,t merit at l'ublt.: 
FRETWORKI!RS "'h" >J>prCI.i·•t,e Flr«t·d.t>S 

Ooia,:u.) :.huu.,l "" a he tor '-!Ur \.:""lul"'..:u"· u t 
au~A•ly 4VO Pnttor "· tuhmuctl ' " he: :ht: 
best 111 the Tr.uh:. C.H.I~\:UU ~cut pv:tt (rcu 
on rl~c..·lpt of 4d .• st.uu\.s. L ist "( '1 "'vis o111ll 
M~lCJ'IU.b. is a'sv t.:nclu~''" . 

E,hil,ithm.;;. 
:\0 Fn,,d in the market C":'ll\ ,how !'oUCh a \':l'l ~ulf,·\.· t il)U or /·, tn,i-/i.l,; lt•..::.dmnnl:Ll~. :tthl 

IU:lU Y t•l t he,t-• .dhulc 111 , U\ ~11hHit.m .\l \"Cl ' 'uccrc. 1U.tUIIC:I l\) tht.: t,u;t th.\t "1\olELLlN'S. 
FOOD hns s~vcd D nby f1·om D eath." 

BOOTH BROTHERS, 
TOOL MAKERS, 

DUBL:IN . 

USED JN ALL CHILDREN'S HOSPITALS. 
l 'rtt\.f c"~ tt:s, J'.tllt/'ld,.·t .,,,{ ~"\ ll~tjtk , /f'Sf , ,.,.,. r•n tlfllic·n!i,,n to flu Ill.t't.." lllot• 

tt ll f l J/ tlllttj'«t rfu r t·,·. 

G. M ELLI N, Mn 1·lb01'0u~h Wo1·ks, Staffot·d St., Peck ham, London, S.E. 

HENRY ILN"ES, THE 'rAM 0' SHANTER 
Arc Prais~c.l by nil Cl:tsses • 

.ll. IS l'l•'. t (.'T(JJtJ..'J: (JI.' T o\' 0 .10 0 1 t lh'b'-' fll.llh)\1'4 J { C"ue-~ 
N o ~,.:•:ttnlnV .. ut r"·' lnu·c , l tn :o.h .. u~"" n ­
tn(:" : UbO \\~Ul\.'l' 1'1~\ '''• u ,,,. ,.,,.,I, h•r­

J.: hht~. 1\.:t.!~•r.., l 'I.Utt• I I t'll', ' ' ' '• ~ .. :., 
trvm {hi. t..• 1-,. (\ll. , ••• ,h. I U 1. ,·.u ' .. ~ - , . ..,, 
lt!, t.h..l 0 l t4. \~)\\, , :.!d 0 oliHl !!:&, tJ\1. Jt tu: 

HIGH-CLASS LATIIES 
l-' (lf{ 

SCREW-CUTTING & ORNAMENTAL TU RNI NG, ---- l•\' l''""'t Set. t''tr.l , ant\ 4~d. (,,, ] Ciinrr, • 
.tih1 h,•,t\ \' 11\'IIC, ,,t ls. Go •• unc.,,-.:~t. J ,. 
/, /;.td ,1: tlu ,,.., ,,~,.,..,.,.~,.s·. ,\Ndtntt•t . 
_,\ ,., ,,•r\11101, ,• .. ,, 11 l ll< Y ,.rlt tt.'f /•e ttl·· 
1.1 t ,,.,(,·,'re , r, -:• rt·-· d " t .·t IIJ 

TREADLE MILLING MACHINES, HAND 
PLANING MACHINES, &c. 

c '-'-"'-~ "" ..... ~ ~.:~ 
''""~ o' s'-''""~'"C...~ 
~~-~,-~-~- '~~:'~~~--~~·~:~~ 

ln~leby Works, Brou;n Royd. Bradfo rd. COl(). t-{IEO).\L LONCON, .JOUN C. MONTGOMERIE, 
llou,• \VOt' -' tt.. 0(\\U\Ol'C', A;\' t 8hH'" •. 

ACCUR ACY AN il Ll\o liT RU1":-il:"'l~ 1:UARA:-i I'Ll:.D. ESTABLIS HED 1858, 

H. A. HDBDAY, Christmas and New Year's Gifts. SYER & CO., TOOL MAKERS, 
TOOL 

MER CHANT, 
Cllatlwm. 

Cassel l 's Classified Catalogue, .\ ro: 1H1\\ ' v tf,,.TII\l! t h,•tr llt'\V J,,~l'h!h,..l l k !>oh.,H 

TOOJ... CABI NET. 't.•iu.-,1 \\';tlnm 
...-"tour, htt~d c,uuplctc '' uh Ut~ t• I Ot.lL..:. 1,1r 

£5 !''··a nunt.!l uf .. ht•.l\111t ''""· n.·Hnl•iu .. ,l wuh 
::•'~'•' c:u·•li t,·. TOOLS AND BENCHES 
FOR ALL 'TRADES. :-., "'' I in·, . ., ~~·""I" 
r~,r \..'at.\ ii1\!_Ut" "-' .., ••• , .. i /"4 , , S I J'(. t•t , l ·"i lt :~­
liiii'Y• I . OS 0 ().\', I". C. 

contnimn~ partkulars of upwards of 0 ~ E 
TllOL'S.\:-\D \'t)LU :\IES puulbh.:d by 
r.r.:ss rs. C .\ s::.F t . t . & L'o~tPA:-\Y, ran!:in~ in 
pril.:e from Tbt·eepence to Fifty Guin eas, 
will be ~.:n t on request t••Jt Jr.·.:,,, .uty .t./Jr,·rs. 

Prlco Lis t FRE~ by 
Post. (z9 1: 

CASSELL & l\1~11'A :'> \', l. I~IITF.!', L111t';;rr!.· 1/i.'/, /.<JIId,•n. 
Ci,:S,\'t'.~ ,•I lnJi t'llf l i.'JI 1, , ,.,, •'/'•''' t:•r A I 'J tlt':trs 

,,, J J,-.·.':ll ll:',·j·, ;•, ,,,,.f,·: : :, \\ ,,,, . .._, .. ,, ,,,f . 

LCCKWDOD'S HANDYBOOKS FOR HANOICRAFTS. 
NliW VOLl'lol ll. This tlay, CJ'0\\11 S\'t\ =s., clolh h• ••I (r e~). 

r~;~._f:~s~ ~i!~,¥!~~:~~s:. ~~~~~P~~.~ 
AOasUnr. l::.tnbr•e:in;: tnh·nnOlhttn on th~e r ..,. ..... ~t ltt·u~l ... Apph· 
-ull l'luce.ses •mploJ<Od tn Clocl< .. ork. IJy 1'. ~.11 .\:.Ll:l.K . 
\\'itb upwards cl 100 lllu>tr;>.u.ns. 

•.• ,Nf1'fll rv11l(,y. lt,y tlu sottu Aut/1" r . 

THE MODEL ENGI NEER'S HAN DYUOO K, z~. 
'l'HE MECHA NlC'S WORKSHOP HA :-.1 D\' llUOK, :!S. 

TH~: PA'l"I'ERN !IIAKER'S HAND \' BOO K, :zs. 
THE WATCH J OIHIER'S HANDVUOO K, :!S, 

:t:HE WOOD TURNEI<'S HAND\'1100K , ::s. 
'lHE MJ::TAL TURNER'S 1-IAND\'IIOUK, 2s. 

l.cndoo: CROSDY LOCK WOOD & SUN, 7• S tntioner> llall-ct .• F .C. 

HENRY EBBAGE, 
344, CALEDONIAN ROAD, LONDON. 

IIIOitOSCOPES for Auolysts, Br•wers, and Slu,lowt•. 

IIICit~ • OB.JECT8 or every llescnption. Sit< le~ 3 x •· 
Eaten'3Jnmr: ~ht1t-s for e'ening cxhibidon. SS· d'-'Len. 

IIIOitO•POLAJ\ISCOPES, •nJ all acc ... om:s. 
.OVNTINO APPARATUS, and aU requl,ltu. 

CtrUI«:,., ,/11"«. /Yt~c lflltlfhc'' 111 is Jhlf,~. ( t s 

&"A Fine Art Edition ofLongfellow 
WITHIN T H E REACH OF ALL. 

NEJY ISSUE, ill MONTHLY P ARTS, 

pn'ct 7d. 

With about ~00 ILLUSTR,\. TIO~S, 
-.dally ;zm~ltJ fo,. tlris E.iil!o10 l>y SIJIII; of tlte btSI 

~· li·i. . 'V -. Alllotnclllf, an d Conlmt,. t<~l ,A,.tisl s. 

PABT 1 1-ec.uly DECEMJJER Jf), 

(To be compJ.,ted in :U !'am .) 

IJ'it4 Pan 1 • ·11 • · F · · "' rwo•. ttS 4 r ,on fos/lu t"' a 
llltWr..,.,,, STU:L P ORTRAIT •if LONGFEI,I,OW • • 

_ ,., &: CON I'AK\', Ln,UT£o, L»!~tJI; Hll! , LoHd~n~. 

HARNESS' 

ELECTROPATHIC BEL 
N~tuu1ty. sr.-.e\lal)". 3nd rf'm:,ncnth· CU I\'S a iUI\),, aU 
di>ordt·r~ al t h e nen .. ~s. :),toma.ch. Ji, ,.,., ;w .. t L.hhwy' 
a nd is the S3lc-:~t .. mJ bc-~t h~uu:J)' ~H~r •h.:..H)\t"U0\1 f~,.u 

RHEUMATISM 
;1nd kimlrcd :uhnt":nts. 'l' hi.'l-.e ''hi.\ h .l\t' :tU)' , l,nl ' •l .t"i 

to uo;; rcn•arka\llc hc.,Hn.: .md '' ~~o·u,;·h,·nm..:, prt•J•l'l l h' ' 
shou1Ll wthcnt o cclur lu,C'Ik o( tt··w ••un·.,b. ,,r ~.111 .1 \ l 
per''' lt:".lly t":-..uutuc tll, .. l"riL:in.•l"' •• t t lh• 
Eh•c-u•utllll h h· n n tl :t.:uult•t· 1 u "11 1 u ,,. ,,f ,,,,. 

;\lt•tllc•u l U 1tii<' I"J 4'11 • • 1.1<1 .. 

52, OXFORD ST., LONDON, W. 
1 t , •• , '' ,•• A'~:~;tlv-n~ /' •. J.~ . .J 

A,hi,·c ~n·•·t'( thu:·. ,~--r..,,,n,·•,· •'t t,· lt"th•r, 
\\ rll•• f ur a l: t• I m • t•ar!t ! tlt h • l 

h• ,t 1\. t·, I h ; P·'"' h .1 r__;,·t a •• 

1:\ P\\' R E.\L>\', 

Th e FIRS1' TWO .rAU1'S of' fii C' 

..i.Yl:J ir nH, UJll-J of' 

THE QUIVER 
For Sunday and General Reading. 

(Emg th.: Novem ber and D ecembsr P nrts, 
/'rr.·tt 6d. auh), . t'nlaiuin.r : -

160 Pag~s ,, f I nt.'r.:sting Letteq m ·s:t, full)' I !lu • 
t r:tt\·d. 

63 Original Pictures by L:::t.Jing . \rtb ts. 
3 New Se:1a.l S t tll'les. 
8 Contributions uy Eminrnt Divith'S. 
4 Complete Stories l>y l'opubr \\' rncrs. 
8 Poems. 

""I' \Ill l ... lllll 1651. 

BIR:H:BEC~ B.A.N'E;: • 
So.>uth:unpton Du1hhn~F . Ch!\II COr ,\' L I\1\0, Lot:don. 

Tl a: EE per CE:'\T. I :'\TEREST :tllowed on 1)1!:. 
) '( \="' 1' 1':', rcp.\\·:\lllc ,ln ,!cm.l.ntL 

T\\\l p• r L'~. :'\ r. I N n~RES r on C U RREXT 
A l \, l'l' :-.: r s ..:nkub·cd ''ll the minimum lllOIIlhly b:.bn.:e:,. 
\\ h, .. , .,,,, ,h .• wu hcJ, ,,,. C avo. 

1 :-; ll 1l.' KS, :-I L\ RE:::-. and AN~ U IT I ES Purch:~ ~e<l 

I 
:llltl :-. t.l . 

' ' I 

I l \,l\\' T O T't'RCH .\~F. A 110l'SE FOR T\\'(). 
1.1 1'\t' ~\~ 1'1 R M\1:-i r ll ,,, ... I'LUT OF 1- A:-oll F\IK 
1 t\ E Sil l ! 1.1''· "" l' l · R ~1(\!"1' 11 , with inuncdiO'\le 1'" "' 

,, ....... 11 · '5'i'l' .H thc:o l\tfi,c Ul t h..: uuao;,ULCK Ff{ l.tiHULO LASll 

.... , 1\ I 1 ! Y • . ~ .. ,ll''' \'. 
I !\,• IIIIO.:ta,CK AI.~IA:-: .\CK, with (ull I'Orttrular<, po't free 

,,., 'i t·l ,,,t· 11- l"RA~\' I S RA\' E~St..: RllFT. ~lnu.t.,:;t•r. 

TO INVENTORS. 
If}, ·u h,,, , .• ll\ i,l"· 3 f r .1n hn ,•ntittu PAT F N T 1t for .:L trirlint cost ... 

l 'uuc• tu, .met l•.m,phlet (f\•e:. 

RA YNOR & CASSELL . P ntent Agents. 
, -., 11 \:-:\'1· 1{\' l.t\ '>:1' . U':-iPO:-\, E .C. 

Popu lar, Cooket"Y Books 
l'u/ll i.~lt···l l•!l cu,..vt'/1 .t: ( 'ompcruy • 

I T il E L.-\1\(~ E~T .\~0 1\E:o;T l'OO KERY ROOK. 

I l ' l.• th, 7s. N. ; " \l.\ ltur!;h, I uS. 6<1 . 

1 Cass ell's Dictionary 
Cookery. Illun:ttrd throughout. 
t:lining :tbout 9,000 Rccip~s. 

of 

I 

Con-

~.·l h Tlw u<..·\IIJ, now ready, price 1:<. ; post f~c:. u . 3d. 

Cassell's Shilling Cookery. Con­
t:lining 36-l page,;, crown S\'o, limp cloth. 

Ju~t re:td)', Cloth !;i1t, i;ilt lettered, p rice :!S. 

Cassell's Popular Cookery. This 
\':tlu:tbl.: work cont:-.ins 364 pnges, crown S\'o, 
with Four C1' lourl·d Pbtes. 13 Short Papers on Int~restin~ Topics. 

2 Original Hymn Tlllles. 
27 S :Jort Arrows ( :-\ o tt'• ol C htis tian £.if,• and Work), 1 

Scripture Lessons for Home and School. 
Che:1p Edi tion (2" th Thou~nJ). Cloth gilt, J$. 6d. 

A Year's Cookery. By PHYLLIS 

B"O\\':\£ . 
A Coloured Picture U\' :\1. E. Euw .\ tws. . 

.S:c. 
CASSI!l.L & co~r.\NV, Luun:n, L mi;.·t:ft //ill, L~MCII, C A!'>I! U R: C o )ll' .\l':\' , L t:\ttTno, L u.f~ ' ' ' 11:'11, L tnttl,,.. 

• 
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6o8 A D VER TI SE.Af ENTS. ( Work- Deccmher 7, 1.88!). 

J. I-I. SICil~NEit L\f; CO., EAST DEitEl-li\J\1, NORFOLI{, ~ 
Manufacturers and I1nporters of Photographic Apparatus and Fretwork Materials. 

• 

J. 11. S. {(;CO. h:u·e " " '• A l:U1!e l ·oactnry with a.ccommoclation (or UJ')• 
wnuls of av • \HuL:mcn, "hit h as U"!t·cl c~clu~ivc:Jy fur tho m.uwl;ac turc: o f 
l'hr.tO:.!'·'I'h'~ 1\ ppa r~•tll£ of every dc\Cupuun, from tltc tllctlpc~t lo thu 
Un>~t t •Jpt'H'•1YC! . 

'"rlae prucc;.!. is simplichy itself. FuHim.t ructlans sur'pllcd with each set. 

3/6 Tho Eclipao Camera. Set . 3/6 
Complc:tr, cnn"'l~tmf!' of :t. r.,h~hed M:ahn~:tny Sliclinst n,.llows. U ·f'Jbt e 
Cnmer.~ to ph~tht£r••t,h full·"~c l.:UIC·dt· \ ISites, "'llh Focu, .,ml:' !:lcrc:c:n, 
U:.rk ~lul~. Ill.\\' tnotlnle•t l .. cus, Ur.as' l·•ttmt""'• JlcycJoa,• n;: am.l Fax m;: 
Solutiun-., P.11..kc.t of Jhv 1'1 U t!~, :'llld fuU Jnst ructior\S. cn3llllllJ! 3ny :uu .. -
tcur to t•kc: " .:ood J•llotO):r:OJrl>. l'ucc: 3a. bd., ur securely v•ckcd toy 
l 'ou ccl Pc,~c. 1.o. 

7/6 Complete P hotograpbtc Outfit. 7/6 
CmnJ'rbin~ T'C:I. II 'S J' CA MER A SET . ns nhovc; nlso l'JIOTO. 
(~I\. A PH h .• : 1•1.:. I NT I NG A I' I' A R ATU S, c:nns.stillJ.: or 11:uch••'ml Printnw 
Fr:unc:, With u.a~' Stirim: l tu.k. :itll\.lll .t t l A IIJUIIIIIUc;ccl l '.tpcr, (;olfi 
T omna: ~olutitua,l• • .uuc ~uluu n. (,J_,,,. H.o.ts. C;1rl l~ for M nur.UuJ:. wuh 
comph·tc lnstrut..Ut •n"O. A l>u JJ;ud"~l Fo ldmJ: Ttlt>od S t:md :tnd l·ocu~· 
~in•: Chl1h. J'rrt c 7 s . Od. ~ccut("l\• l)ilt. kcd, ,,.J~t free, Su .. Od. ff Ja.'c~cd 
111 J~rl lhlc \\wd C.:l),c, ~ ith hms;ctJ 'JJJ nnd le.01.tJ•~r )trnp, u in illu..stnuon, 
r;t.l. c-.lta . 

~~~ I· ,.,.,y Set it; c..ud1rlly ex.1mincd before bcmt: sent out , :~nd 
J:\I,H.1111'. \: t. l to be IJ\ worl.111~ orde r. 

N.B.-If Appara t us does not g ive s atisfa ction , 
a nd Is retu m ed uninjured with in three d a ys of 
r eceipt, we guarantee t o refund purch ase money. 

Jtcu er SN •. Jf)";. 6cl., :!'rs .• 4:s , toos .• t\nd upw;uds.. c, 111J•Icte t: a t11tv.,:H,.. . u( 1'h tOl'r:tpluc ApJnr:uu~. n ne 
Sl>lu f•. J. lL I!IUNifER & CO., E.AST DEREHAl>1. 
NORFOLK. 

\\'ho.Lo·,.oJc A1:cut fo r Lanclon-1. ~10TJJ ERSJI~ l~. 
"'· J1 lln w01)' l, u,u l, N ., nntl C, Suuth amplrm H.ow, wt.eru 
~.UHI"It.:· . """>'he seen. 

T i m ber Xat•cr~t, .<icr w inrt nurt P l nni•1(1 llfl /1" t:••vcrin y a bou & 
' :J'wu .J.m ·c.• u ca r l la ilwu y .S i flli tJn. 

J, 11. s. & eo. k.rJ> r•!:ul.uly in \lOCI: allou t 120,000 Ecllpao DCSII,"Il, N o. 1 02. F E ET OF FRE TW O OD, S<>lrll .utll l ·JJI)'. ''cncu J • 
..\:c ., bcsi•h.-s :\ very l.u)~f· 'tu;.nuty o( Lo.:s. l 'l.1nks • • 1mJ 
J!,,, ,d._. L .uYinr! .u u l ·ru rnn:J.: \\.nt..r~ l, ,\-c ••• md 20~l.OOO 
F11LL·S IZE DES IGNS r o r Fre two rk, w ooct 
Car vin c , dtc. , .,.,., ull."' ;m nnrneu -.c ~tnck or j ,uu:r~: 
T t)()t Chc:'t", J·retwork uuuits. IJu lls, ~.tw Fr.uncs, Uand 
3Ull Trc~dlc M>ehlncs, S.lw UJ •dcs. &c. llo:c . 

Spe cialities r o r 1888 & 1 889.- nooks or New 
O c'<ll:hS. J· Rl:. 'J \\ U J<h: 1'\ o. 1, Chut.a•n•nJ.: 12 L:HKC Sheets, 
f\riCC • ~· N o. z. cc.un.untnJ: -,o ::ih\. etr. " f J:u~t--r and 1nnro 
cl.tiK'n~te P~tt•:r n!l, ,.,., 6d. Uook n ( \VtKJotl t.ar' inr~ Ut.-..1~1\S. 
cotU1HUJ•J)' '" J•.utcrns, pr1Cc: •s ; the- •• _ a rc ~11 t'cw 1-'otttc:nts , 
fl l')l *thld m :my o&hcr 1nuu, :uu l \\OUit l, ,( wttJ ~p:tu:e.Jy, 
c l")t chrc-e o r ftJu r l tmcs the :tmnunt Cl•.a r.:rd, F'rct•·o rl.:er':r. 
J l;1udhoo k :md \\'urk\ h•,l) t;mt.le, pnte u. New Dcs1.:ns.. 
All P;.ttcrus s:re:uly ruduccd in pncc. 

C omple te Fretwo rk Ou t ftt, cnmpri<in~ ~>·inch 
Stc•·J J·r ,mu: , • SJ S~w~. 1\ ,,I, J· ilc, -4 IJ, • ., ,L!II~t t wnh ~utlicicnt 
J•l.'llh;.t l \\'nod, J!f'.ltb), .u.U J~. lbaclhuvk. l)f\ Fretwork, 
pracc :f't· (.(1., c.unaa:c ~31cJ, 12 (ect A),~cntcll J•J3uc:d l · tet · 
wuud. JS. 6<1. 

4t' .-:r S(leci;ll Fret\\nrk Ot-~is;n. in cntntnentC'u:.tinn of Hc.r 
) ! :tJC'Sty 'S JuLaJcc;, ~I..!C , 36 IlL Uy Z'.Jih. , 1J U C\: ~ td. 

C:u :alor.-uc o f M:tchine~. ncsit:n~. \\' oocl, Tnnt~. l't·c .• with 
sevt•r.ll H umlrccl llha~rr:tt1HI1'•, ~ nrl lull lt !SirH(III"lll~ (n r 
) .'rtJI •<.Ult 111C, J'Oh!.ihhw, :11111 V.,rm ,hw~·. Jlfh.C t,fl,, pt>St tree. 
(jood Ft•c:t So1w-.. •s (,rf per CtQ"\~ ~ 1,\'1,t •IIUfl , -:s, ~er c ro"s. 

W n 11 :Bracket. 
Prlco Gd. 

TOOLS NURSE'S REGULATOR . • 
BUY from the MAKERS, the Oldest E stablished and 

the Best House in L ondon. Stock k ept for Car p enter s, 
W ood Carver s, T urner s , F r e tworker s , Amateurs , and Mechanics. 

IV.RITE FOR I 'NICES OF WHAT 1"0{ ' WANT. 

OBSERVE T H E 

TOO:L. 0 
COMBINED 

Tool Cabinet 
AND 

Work Bench. 

FO LLOWING 

:J:l.VE:T. 
I' RICE, 

WITH TOOLS COMPLETE, 

£8 l.Os . 
Or Cabinet fit ted with 
Vice and Bench S t op , 

b u t wttbout T ools, 

£ . I": ,, . 
T his Comloine.J C:tbinct :tnd W ork nc:nch is rn :u le of P o lished A, h. wi1h Solid n ccch 

T op o r l.:euclo, din. thick, .111J i\ litto:d with I ro n l'.t~:tllcl \ "ice. anti wtth l:cnch Stoll 
~or. pl:uuu;.;. lt h~ a b~ck h?artl With r.t<.k fur hHitl in;! T \Xll', anti s Dr:twer,, "' ~hO\\" 
Ill sllu•trall?"· 1t ss 34 111. lugh x 36 in. wsJc X 17 '" deep I rum har.k t u fr. nil. l t j, 
fitted up wnls ~ 3 best TO?I•, \tu·h :t~ we ~ell to lllcch:tni.;,. auJ ~pcci ally ,elec ted fur 
~:cncral wurk. All o( full '".c and fully warranted. A l.j, L of Cuntcn~:.o will be ~cnl on 2 pplicatiou. 

11'01•1.; 1·nn ADJ>UF.SS-

MOSELEY & SON, 323, HteH HoLBORN, W.C. 

Patent A pplied f o r, N o. 5130. 

For a<lju-;tin~ the Irons of all Eng lish Pattern l knch l'!anes. Can be ' l 
C:l!>ily lillctl to any Smooth, Jack, o r Try Plane, without alteration o f Irons tJ 

alrc:\lly in u~e. l ' rice 2s. each ; post free, 2s. 3d. 
l ' l' ic-o J , ist s lreo ''11 JW.vt 0 11 OJ>plicntlot~ tu ::;,,(,; .lrtr l:et·if, 

CHARLES NURSE and CO., 
TOOL .IUEU C IIANTS, ~ · 

Road, London, S.E. 
P[ •. \ ::\E iliA l iE U § AND 

18 2, W alworth 

L ondon W arehouse: 12 4, NEWGATE STREET . 
• 

M on t hly , price 4d. 
C .A. SI S :E 'I:. x..· S T :1: ~ ::E 

AND THROUGH-ROUTE GLANCE-GUIDE. 

A WONDERFUL MEDICINE. Are universally admitted to be worth a Guinea a nox for 13ilious aa Wo1 
N ervous Disorders, such ns \ Vind a nd (',dn in the S tomach, Sic~ .rfJ, 
J lcadachc, Giddiness. Fulness and Swelling after :.1ca ls, Dizziness Ill! i!C:;nr 
Drowsiness. Cold Chills, Flushings of Heat, Loss of Appetite, Shor 12 ,:.; 
ncss of Drcath, co~ti\'Cth.:ss, Scun·y and Dlotchcs on the Skin, Dis turbituJc:tl) 
SJ.:cp, and all :\crvous and Trembling Sensauons, &c. &c. The fir MT 
dose will g1vc rclit"f in twenty minutes. This is no ficlion.' f~r t~ ~1 .1 
have done it in countless case,;. Every sufferer IS earnestly JOVIU:d "WJai 
try one Dox of these Pills, and they wiU l>e acknowledged to be ~ 

W o1•th a, Guinea a Bostol 
FOR FEf\fALES THESE PILLS ARf!: 

"A pr iceless b oon , a treasure mor e than wealth ; t h e b an isher of p ain, the k ey to health."cf.ti.s~ 
Tlw~e arc FACTS H·stificd continually by mcmht:rs o f all classes o f sc>cic ty, and one of thc Llc~t guarantees to the nervous and debilitated is, i2! ~: 

BEEC1IAJJI'S PILLS h ctvc the La'J'{Jest Sctle oj· any Pctte1t t Medicinl-~J\ 
•lJt the TVo1·lrl . _ .. ,'"'" Prepared unly hy tbc Proprietor, T . nE ~>:CJIA M, St. Helens, Lanc.ashire, iu Doxcs I s . I ~rl. and 2s. 9d. each. Sold by a ll Druggists and Patent M~IIC Jru 

Dertlcr~ evcrywhcrc. N. /I.- Full Dircrlionr are g·ivtn 111Uh each Box. 

l :'lU NTJCO ,0;0 l'U DLJ.SUlW II Y C ASS !iLL 8c; C OMPAN Y, Llll lTKD, LA H Kr,u : S A.UYAOE, L ONDON, E.C. 
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