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Fig. 1.-Perspective Sketch, showiD.g ·rrea.tment of Room wltll Slop ing Ceiling . 

HOW TO TRE,\ T _\ SLOPIXG CEILI:Wi. 
A SL\IPLE MI::TEJOD OF UTILIS IXl; TIED­

POSTS . 
BY F. W. K£r-i~ElR TARTE, M.S . . \. 

• 
accordingly, it occurred to me that these 
coulcl in some way be utilised in making a 
pic.;t urcsque gallet·y at the sloping end of 
this room. Fig. 1 is a perspective sketch 
of tbe way in which the room was eventually 

" 0 treated. Should the reader not considet· fl YI)U su~~cst a. way of improving tlti :-; him ·elf capable of carryin<T out this himself 
use u but ugly room 1" said ;L fricn(l to -which 1 certainly hop~ will not be thu 
fue not so ~cry long ago. 'l~he room he re- 1 ca.se-h.e will _find the c_ost ve!'Y tritling in 

1 r.~ed1 to "as aiJ(>ut 12ft. w~de by, perhaps, • comp:mson wtth the efiect gatned by the 
. " t. <_>r~g, and about 7ft. h rgb, with n. :--lop- I addition of the" gallery." The whole of the 
~~ cetlrng alon~ the window encl. The ' work ha~ in this case been executed in old 

1 pe extt!nd~ 2 ft. back from the face of tue oak as the posts were of this wood, but I 
P ~r. see no rea.-on for oak, nod should not my. 
lu ~ home w~ were in was a snug and self hesitate to have the work carried out 
ti,!bnou~~ f~mtshcd co~ta,~e, with massi:•e in the. sof~er woods, and pa~nted afterwanls. 
The Chi'! I!. 0Wtng on the mstde of ~he r:ooms. 1 am 1_nchned to ~avour n n ch bt:own coloUI' 

. ~ n.pc of tue room wa~-; certamly r nr·f)n- for pamted work m most receptwn rooms ; 
:b:ti'~t, 1hu\ at thu sam~ time it wa:-; wishctl ~xceptin~1 of cour~e, dmwing-t:ooms, and. it 
forta 11 1

().11 1~ b~: made Into a ~mug and emu- 1s not ltkely that a room wtth a slopmg 
frien~1f . ~~~~tug- and ."m?king-r<>l>m. .\ly , ceiling would be s!3t npa_rt f~w this .rur­
~ J<:lll,., nn <:ntbu~ra:;trc <·ollector of old Jlose. When the rrght tmt IS obtnmed, 
be Wtk, Jt e lt:td:uuougst(II.IH.:I' things 1\.IIUIII- JI'OWn is a colour of wh ich it takes a COO-

t 
0 cx<:ecdtngly lra.nd:.<mtc oak bcuposts; I siderable time to grow weary. 

I ~hall, therefore, considt:r th:1.t my reader 
intend:; to paint the work :.t completion. 
Fig. ~ is an elevation of the ''gallery.' ' 
Fig. 3 is a plan, and Fi).!. -1 a. section 
of the same. lJeta,il A is a :-ccti l)n tltrough 
the beam a.nd arch, ~howing n side clemtion 
of the addition to tltc bcdpo:-.t:'. lJetailll 
is n ~ection th rough the !<t':1.t. .:\.11 of these 
drawings are drawn to :-cal~·. 

I n describing the way tn ,. ury out this 
work, I will comnH:nce \\ ith the beam ncroS$ 
the room. This need not ncce;-;. ... :nily he 
:-ol id, a case will scn·e the purpn:'e equally 
well, and shoultl he C('nstntl'kd with two 
1 in. dea.L uoan.b 1<1 in. wide. and a~ l~•ng ai\ the 
width o f th t} n)tl lll. The:-;l' "'ill I>L· the front 
and the back of the hcalll. The top nntl 
bottom pieces will ho the s<"t.lllL' lenglh and 
:2 in. le:-;s than the rcqnirc• l total width of 
tl11~ beam. These :-~hnul•l he tonguetl nnd 
g rooved together as shown in ] >d:ti l :\,and 
the bottom piece, 0r nndcr~idc, f)f the beam 
should abo Le gr·otwcd I n rcn~i,·u the heads 
of tue posts and the tongues of the arches. 
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When the beam has been constructed, it 
should be fixed to the wall at either end 
by holdfn.sts driven into the walls from the 
underside of the beam, and, if possible, made 
additionally secure by being screwed into the 

1 ceiling joists; these scre:vs will be ~ventua_lly 
; concealed by the cormce mould1 ng wh1ch 
!! will afterwards be described. 'l'he l·ack 
:· edge of 
· ... ·~.· the beam 

. ·'§{~ ·~. should be 

, ,, ,, , 
:~ . 

in theangle 
formed by 
the flat and 
~lopingpor­
tion of the 
ceiling. 

Ne.x:t, the 
posts mu~t 
be coma­

. del'ed. It 

'!)etall A.- A. Ceiling IJne ; B, 
Caae Beam ; c, Head : D, Arch ; 
B, Capital ; F, Oak Dowel ; G, 
Neck1ng ; H, Joint . 

will l>e 
found that 
bedposts 
a r e not 
more than 
5 ft. 6 in. 
long. This 
is the 
length of 
the posts I 
am writing 
about; and 
it was 
found ne­
~essary to 
Increase 
them 6 ft. 
6 in. This 
was done 
by fixing a 
short por-
tion of 
shaft, n. 
small turn­
ed capital 
a nd head 
dowelled 
and glued 
to the old 
posts with 
1 in. by3 in. 
long circu­
lar oak 
dowels im­
mediately 
above the 
necking s 
(see Detail 
A). The 
j oint thus 
is practi­
cally con­
cealed. In 
lengthen­
in g t h e 
posts, of 
course, the 
totallen~th 
when nn­
ished must 
be equal to 
the height 
between 

the floor and the underside of the beam, 
a nd the head 9 in. long, or equal to the 
depth of the arches. I n addition to this 
there shoul~ be a tongue on the top of the 
head, to fit mto the groove on the underside 
of the beam. The bead should be grooved 
to receive the arches on either side; and the 
central heads should be grooved on three 
faces, so as to receive, in addition, the arches 
shown in .F'ig. 4. A post should be placed 

at the extremities of the beam, and the 
intermediate posts should be equidistaut, 
or, as in this mstance, opposite the window 
frames. Should the window not be in the 
centre of the room, as in the case in the ac­
companying drawings, the an·hes will be of 
different lengths · but this need not he con­
sidered, as it wih add to the pictureRr~ue 
effect of the whole when completed. 'Ihe 
bead should be screwed into the beam from 
the sides. The feet should either be ~crcwed 
to the floor, or inserted into square compart­
ments formed with half round deal, mitred, 
and then screwed to the floor, by this means 
forming sockets for the reception of the 
posts. 

The position of the posts having been 
arranged, it will be necessary to set out the 
arches. These should be of a length er1mt! to 
the distance between the posts. The a rches 
should have a tongue along the top and sides 
to fit into the grooves already described 
along the underside of the beam and the 
sidM of t he heads. In cutting out the 
arches the wood should be H! in. wide, the 
half inch being the tongue. Care should 
be taken to keep the shape of the 
arch fiat. Do not get a "fat , curve 
on any account. Three different widths 
of arches are given in the elevation, and 
the reader cannot do better than follow 
these lines. The arch shown in the section 
(Fig. 4) will depend entirely on the length 
of the slope of the ceiling. And should the 
room be as shown in the drawings, it should 
be cut from 12·in. stufi'hwith a tongue on the 
edge next the post ead. This tongue 
should be inserted into the g roove already 
descr ibed, and screwed to the upright post 
forming part of the window framing. Should 
the ceiling be uneven, as is· very often the 
CMe in old houses, a moulding should be 
fixed to the arch along the ceiling line both 
back and front. The s£>at should next be 
formed. This is shown 14in. in height and 
formed with panelling, the styles being 
moulded and 3in. wide, pegged to sill and 
top rail, and grooved to receive the panel­
ling. The moulding along the top of the 
seat is 2t in. deep; this sliould be secured 
with screws to the top rail, which should be 
made out of stuff 2t in. by 3 in. deep, 
grooved on the underside for styles and 
panelling, and rebated along the back edge, 
for the frame of the seat. The sill should 
be out of 2-in. by 2t-in. stuff, grooved on the 
top to receive the panelling and styles and a 
splay should be worked along the fron t top 
edge. The Detail B shows the splay and the 
way to frame the fronts of the seats. The 
sill should be screwed at the back both to 
the floor and to the top rail, and mortised 
into the posts at either end. If it is thought 
necessary to simplify the front, a good way 
of doing this would be to have a It in. 
board 13 in. wide, and t he length ot the 
space between the posts, the 3 in. mould­
ing being carried up 1 in. above the board to 
form a rebate for t he seat· boards, with a small 
moulding nailed along the floor and front, 
to form a low skirting. This board could 
t hen have small panels formed b~ mitred 
mouldings, naile~ on the face.. This was 
frequently done m the 17th century, and 
the panels thus formed are rendered exceed­
ingly fantastic by the methods of mitring. 

Bearers must be secured to the walls along 
the sides and back, and 1-in. boards laid 
across from the rebate on the top rail to the 
bearer at the back. A cornice moulding 
2t in. deep should be nailed along the ceiling 
line of the beams ; and, should there be no 
cornice in the room, it will be better to 
carry this all round. The seat may be made 

I o 

• 
in a variety of ways and I mu t 1 • 
reader to determin~ upon wb~t eaye t,. 
fancy. I Khonld say that a &UJte h~t . 
cushiou, about 2 in. to 3 in thick, ~ov&ble 
ably the best for m of seat· as it -18 pr~b. 
be removed and dusted. ' can ea.t1ly 

And now for the painting 1 al 
and shall continue to reco~mend w~ys uae, 
paints." The trouble that one has pa.~nt 
quently to go through in mixing up t~ /&­
for.workme.n is thu!l avoided, and tb:: 
term! .used m patent .Paints may generall 
be relied upon as bemg first-clasS uali 1 
I!l my O\~'n professional work I mlx t?~ 
tmts reqmred at the paint manufact rer' 
own work~, and then it can be order~ ·1 

a.ny quant1ty. Whateverpaintis used 1 t~ 
be egg-t:lt~ll _gloss; this is far more satisfac~ 1 

than a h1ghly glazed or ~name! paint. A~ 
the l1astard ot· flatted pa.mts are rather t 
rl ull to be put on work . in rooms for eve; 
day use. If a patent pamt is used twocoau 
will be found ' 

D 

• 
' 

sutlicient ; if or­
dinary oil paint 
be preferred, it 
will be found 
n ecessar y to 
have three coats. 
I hn.ve seen the 
process of paint­
ing described in 
back n u m bers 
of WoRK, and 
therefore consi­
der it would be 
superfluous to 
again repeat a. 
description of 
the operation. 

Mottoes are an 
old and excellent 
form of decora­
tion, and more 
freely used as 
such in the 17th 
century, and, in­
deed, in the me­
direval times. We 
never see a motto 
in a room but 

! ~ 
l 

• our gaze 1:> ar- · 
rested. Mottoes 
may be written Det ail B.- A, Moulding, tlll.; 
. l B, Boarding, 1 in. ; 0, 'foJ 
m any angua~e. Rail, aln. x 1! tn.; D, Puell, 
But as we l1ve !ln.; E,Stylea, atn. x ijb.; 
in England, and F, Splayed SW, 21n .x IlL 
thereisno dearth 
of exceedingly appropriate lines, ,., 
depart from our own tongue 1 Probabll 
the reason why mottoes are so ~ely eee 
adorniog the walls of our homes lS beal 
of t he general want of knowledge of wh• 
they should be placed ; and also, JlOSI. ilb 
because of the abuse they rece1ve 
churches where we see them written 
plain blo~k lettering, on sheets of tin, 
nailed in the very places that wo~tld be w., 
if left without t hem. But no ml.Stake Cll 
made if the motto is appropriate, the 
tering good and the frieze or beam of a 
selected as' its position. Shakespeare 
supplies a. sufficient number of mol~tOCI 
t he most fastidious to choose _froJ~. 
one shown on the perspective View 18 
Herrick : " Wltatever comes, content. 
sweet." And I have found that th11 
appeals to nearly every person who rea&11 
The let tering has been placed~~ the 
gilded letters, the capitals 1 m. hJgD, 
the smaller letters 5} 1n. high, sm11~U 
ornamental stops being placed be~:-
of the words, and the whole wen 
down with burnt sienna. The 

• 

• 
I 
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this room has been 
uansformed from an 
ugly and cheerless 
one into one where 
it is delightft~ and 
refreshing to Slt. 

The fumiture h.ns 
been purposely onu t­
ted in the perspec­
tire, with the e~l'ep­
tion l'\f oue cb1ur, 111 

order that ns nn~l.!h 
of the eou:-tructwn 
as possible may be 
seE'n. Perbap:> I 
might be allowed 
to say that the cur­
tains shown :ll'e 
hung on rods nt the 
backs of the arehes. 
Heavy material is 
better thnn light 
muslin fur curtains, 
as it adt!s to the 
richness of the room 
in a L'Sse oft his sort. 
and is more inriting. 
For heaw material, 
plushette is th ~ 
least expensive in the 
end, as it will wear 
for a considerable 

• 

I ; 'I 

. . . I 
I t '• I I 

• • 

" 

• 

• 
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Fig. 2.- Elavatlon of Gallery. 
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period without fading or looking :-eed~· 
anti, even when it does fade, the colom i$ stili 
~'l:ceedingly pleasant to see ; but if ~<.'Ctn(•my 
Isa considemtion. I know Cif nothing better 
than art ~erge. which t•an be hou!!ht at Bur­
nett's in Kin~ Stl·eet, (.\.>Yent Onrden, at:?~. a 
yard. 5-t in. wide, in many different colour~. 
all o~ which are very beautiful. If St'rge 

• curtams are used. let the cushions on the 
seats be made of the same material. A 
~ort Ynlance should be placed across the 
wmdow. 

, In conclusion. perhaps I may be allowed 
to. say a few words with regm·d to the 
l!lndm~·s of rooms where snugness is a con­
SideratiOn. . In the tirst place, plate glass 
may be cons1derecl as an article calculated 
~ -~estroy all attempted artistic feeling. rs .... m, ~n.rge squares of sheet glass mny be 
P accd m the snme category. For artistic 
and, so far~ I am aware, for lighting pur­
~l • the.dm.mond shaped, or small squares 
o ead hgbtg, nre much to be preferred. 
~~bly the fi rst thing a person does after 

• Vlng entered o. room is to look nt the 
~m:owband the room will afterwards be 
Gf 

1
ed Y ~b~ scale tnken from the sC)uares 

g ass. ! hts may seem n compnmtively 
. consideration to the uninit iated; hut 
11 not so to the nrti ·t. who is careful 

to overlook such n poin t ns this in 
•ork. The ceiling is another matter of 

and it.<J treatment may either 
or mo.~ tho gonoml ctfoct. Do not 
t.ny etrcumsto.nces have a. pattern 

I 
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Fig. i.- Section of Gallery. 
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l'<l"l r fill it. Pl:lin white t' l ilit::..' <Ht' u:-:ua!ly 
prL<.l'l';lhll'. but thi.' whit i.'lh~ ... ~ 1 :: n~· l:t' tl'lh'd 
,hn \ :t ii wi~lled fl' ha rnH'ni-.t' "ith tht• 
~i.'lh'nl l schem~ Cti t't'lomint=. 

Tbt> rlt'<'l' ::houhl be ::tainl'tl "it h t Wt' t't':: r:: 
oi .T;ll·k~on·~ walnut ~t:lin. wlll'l'l'Yt'r it i~ lltlt 
t't'Yt're>d lw ru~ t'r l'arpi.'t. :\thl tt' t•ompkrt' 
the whole', an Orient:ll rug m,'\y bt> laid on 
the floJt' bt'IO\\. t ht> window. 

PLAIX AXD DECORATIV E HOrSE 
P.U~TIXt~ . 

BY A LO~P0~ DECORATOR. 

OIL~, YARXI~RE~. A~n OTHER YEHH' t.F.::: : 
SoLID A::\1) LrQnn "lhn:R~ .. (r(ln fin u(d). 

.A.s n, useful pr:lctit·nl appcnd:ll!t' t11 th~ re­
marks in No. -1::! ('Olll't>rning t l~t• 80llr('{' nnd 
nature of painter8· Yamishes. the $Ub.ioini.'d 
teSilnlt; Of tht'St' J"ill'tit•uJ:w \'fil'iCtit'S in 
general nse will commt'IHi itself to the 
interested render and Wt,rker . 

For thl' tint>~t intt' l'i,,r "'''rk. t l'lu'tl' ,,if 
1-•m·ni.sll, tbat i$, a liquid "hil'h t'<\11 bt' 
spread :md worke,l npt'll bnlf\11 ::urf:tt'e.::. and 
such as will dry in ahont l'i~ht lwlll'$, i:> 
very requisite. Yuriou:; emint'nt firm$ 
make such a Ynrni~h fLW dL' t'Or!l tCtrs and 
painters, and sell it nndl' l' ~u,·h fanciful 
names as '' Cobnr~:· "Ttalinn Oil,'' anti 

' " French Oil Yarni::h.'' Thl' ehil•f attribntl'$ 
aimed a.t are freedom from vt'llo\me::s nnd 
the possession of ~ood "hand-polishing " 

... 
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~1ualitie.-,-tl1o latter process I will explain 
in the advnnccd prtrt of the subject. 'fhe 
]Wicc of such a white interior varnish would 
l.m from 20s. to 30s. per gallon to the trade. 

After this "polish mg" vamish, a maker's 
l i~t usually contains one or two varieties of 
what a.re termed supe-rfine copal varnishes. 
These range in price from 16s. to 20s. per 
gallon, possessing different names and 
features, such as '' polishing " and " extra 
Jmrd-drying." 

L ower down in the scale of costliness we 
ti nd the best kinds of•ordinary copal vamish. 
Many varieties are made of this quality, 
aud for s uch purposes as the names 
in.sidP copol and outs1:de copal convey to 
the purchasers. The prices of these range 
from 1 ~~- to 1 G.s. l>er gallon. 

The "cheap oaks," as they are usually 
t~rmed in the trade, are generally a most 

' .-:<~rviccable cln.ss of va rn ish , and can be 
JIUrchased, suitable for all kinds of interior 
·~nd external surfaces, at from 8s. to 12s. per 
gallon. 

[f there is one article above the other 
"thousand and one 11 used by the house 
})ainter in which quality is tlte essential 
c ons ideration, that article certainly is 
Yarnish. The prices given above arc more 
f or relative comparison than as any guide 
t o purchasers, but they are well repre­
senta tive of the b est makers· current pl'ices. 

P reparations of coarse oil and common 
resin::. arc placed upon the market at much 
lower pnces ; such as these . I would 
c :-:pecially warn the worker against, and 
~ti "·ise t he iucxperienced, especiallyl to 
purchase always an established maker's 
goods through- if necessary at all-a 
n~liable retailer. 

There are yet a few other varieties I 
must mention, and of these lta'rd d?'J;ing or 
·"hurch oak varnish is a "good friend" to 
us, a lthough in · copal oil varnish, quick­
ll c.~s of hardeniug must generally be accom­
pa nied by a tendency to lose gloss and to 
<: rnck from excess of resin. A preparation 
known under the above names is always to 
b o had for seats of public buildings, stained 
tioors, and common furniture, for which it is 
invaluable. This make of varnishhretaile(l 
.at about 2s. per pint, is the "rig t stulf " 
for kitchen furni ture and so forth; since, 
unlike many and even expensive painters' 
Y':\rnishes, it does not get soft and sticky by 
the warmth of the body, whilst its oily 
nature ruakcf> it very durable. The litharge 
or similar substance with which it is pre­
JI:tred, howe ver, considerably darkens the 
-<>il, so that this would not do for light­
coloured paint. 

Maple varnish is but another name for a 
.~ood quality of interior copal varnish, made 
from the lightest gums and refined oil, so 
that when coated over such delicate 
"fi~ure" as the imitation of maple and 
.c:;atm wood, it sha ll not disadvantageously 
:affect the colour of the grainer's work. 

The varnishing of wall]Japer.~ is a very 
i mportant item of painters' work, and 
whilst the old pa.ner-stainer's abominations, 
'" sienna-muhle ,-papers so-called, are being 
Tapidly relegated to theiL· proper-the lowest 
--s-phere in the scn.le of .esthetic beauty and 
-common sc·nse, covering the walls of middle-
-<!la.~s houses with pattern papers suitable for 
-varnishing on staircase, bath-room, and 
kitchen walls especially, is a commendable 
.n.nd g rowin(r practice, consistent alike with 
.11<\nitation, aumbility, and decorative effect. 
}i'or all palHH' h u.ngings on which the yellow­
uess of co;,al va.rnish would not be detri· 
tnenta.l to the colour of the design, a good 
quality of this variety is fa r prefemble to the 

"paper '' varnishes sold by the manufacturing 
hom10s. Whether used Uj)OU walls or wood­
work, a moment's consideration will show 
thnt the colour of copal "oak'' varnish 
would sp~il sue~ tints as French or g1·cun 
greys, d elicate pmks or white ; but for what 
we term "terra-cotta" shades buti's and 
Cl l ~h IJ • ) I 

ea" er, or cmnamon colours, the yellow-
ne!\S would be no disadvantage. 

Where wltite paper varnish is necessary 
we use that which is termed C7"!JStrtl 
J.>aper or fin e }Jale 1)ape1· varnish. The first 
1s the whitest, and as it can contain but 
little linseed oil, it requires very expeditious 
and experienced workmg over large surfaces. 
Crystal paper, copal cabinet, and quick 
furnitu-re varnishes come under the heading 
of 'volatile oil varnishes; so also does 
!uastic varnish, used. for van~ishing paint­
Ings, maps, etc. Wh1l:lt genume "mastic" 
co~ts about 50~. per gallon, the cheap substi­
tutes given above range from 1-!.s. to 20s., 
trade price. 

Amongst the purely spirit varnisltes, 
"white hard " and "browr. hard s~irit 
varnish 1' are the two most useful. They 
are similar in nature to French polish, ail 
being prepared from various kinds of lac­
shel-lac, etc.-and spi~·its of wine, or " methy­
lated" spir it. The l ustre they give is 
nearer to that of F reuch polish and 11 softer '' 
than that given by a ' ' eo pal oil,'' h em:c 
''white" and ''brown hard" are much wmtl 
for 'furniture as a substitute for t he more 
tedious process of French ' polishing, and 
also upon those portions where the 
"rubber'' could not be used ; they cost 
about as. per gallon. 

Bath varni15h, is a very hard-drying, white 
liquid, similar in nature t o the "enamels" 
now on the market, but is a more durable 
article, and resist.:; the action of hot water 
to a g reater extent thn.n the other prepara­
tions. Its price is about 20s. per gallon. 

Beyond all these herein en umerated, there 
is a further variety of "carriage," "boat," 
and " implement 1' varnishes. These are 
outside the scope of this paper, but any 
information concerning them will readily be 
given to any inquirer through the invaluable 
and entertaining columns of "Shop." 

Before turning to the subject of "driers," 
there are a few vehicles and liquids used by 
the painter which scarcely come under the 
above heading of "oil.s and varnishes," but 
which are, nevertheless, indispensable to 
the trade. The '"ord varniRh is so identical 
with a ?lossy surface, that the name 
'' flatting ' or " lustreless" varnish, given to a 
preparation of oil of turpentine, copal, and 
wax, is somewhat a misnomer. It is not 
often called for, since it possesses very little 
body, but, upon timbered and ornamental 
wooden ceilings, can be used with decided 
advantage over ordinary copal, the small 
amount of wax gloss it gives out being far 
more restful and natural for such positions 
tha n a ·bright hard glitter. Black japan 
is a species of black copal varnish, made in 
various qualities, and the best for carriage 
painting. House painters seldom use it for 
other than blacking grates and ironwork, 
although there are many purposes it can be 
used for Thinned down with "turps," it 
makes a capital stain for wood of a rich 
brown colour. Berlin black is another pre­
paration useful for various purposes, as It is 
a dense black, drying with only an ega-shell 
gloss ; it is prepared, however, like bruns­
wir.k black, chiefly for ironwork. Cheaper 
black varnishes, aimilar in nature to" Bruns­
wick," are also to be purchased at 4s. per 
gallon. · 

Patmt knottin.'J, or knotting composition, 

is a brown spirituous varniflh .. · 
for ~ouehi ng over the knot!$ 1 uaed dbielt 
pr~v10us to tho 11 pt·iming," or flr~~oo w~ 
hemg Hprcad. It is alRo ttlleful f coatt!lf. 
over stams. and othe1• cff'cct11 of da~r coating 
wal!s pr~vwus t_o their paittting. Pnees on 

J· amtslt sta·ms are lic}uids of . . 
nature and prer~aration to b sunilar . . . h rown ha d 
spmt varms , but are coloured with r 
nent vegetable dyes to represent peha. 
spread on clean white wood. the ' . W. en 
colout·s of oak, walnut m~ho nv&rlOlll! 
\Vh01~ applied without ~ny pre~o~ ~ 
parat10n, two coats are nece.'lsary to Pt 
gl os..:;~ e ~ect upo_n new wood. ~a v~ 
and stam c~m bmed, they are most uaeful 
and convement . for picture-frames, fret. 
work, and other httle matters. 

J apm~ gold size, or." Japanners," isaliguid 
u~~cl for a _great vanety of purposes. Not. 
~nth~tandwg the name. ar.pea':s to connect 
It wtth processes of g1ldmg, It is seldom 
us~d fo~· that p~rpo~e, hut rather as aliquid 
~ners. m ,coml_nnatwn with '· turps" aod 

flattm~ pa1~t. Jap~n gold s1ze ia a 
preparat10n of lmseed ml and litharge and • 
w~ll usually dry _in about half an hour, 
W b c:n noarly dry, 1t has t o a slight degree · 
that property of tack£11ess which is eo 
"haracten stic of oil gold size, but with very 

! • i ttle of the brilliancy of .th? latte~. Only 
on out-door work, where 1t 1s advtsable to 
eo m plete the gilding forthwith, for tem. 
ponny work, or for sigu writing can it be 
recommended as a gotd size. 

In coach painting, engine work, and, to a 
minor extent, in house painting, "lllling 
up ., compositions, prepared with japu~ 
gold size for hardening it are much used, 
and in preparing '·dead " black from ltKYf11 
Black ground in turpeutine, this is also the 
best and safest binding liquid. 

Having now reached the "binding" or 
dryin~ agents, a few l ines will suffice to 
complete my paper. 

In noticin~ the properties of the expresaed 
oils, the a a visability, and generally the 
necessity, of adding some substance powerful 
in oxygen to our paints, in order to ensnre 
their proper hardening, was brietly_ touched 
upon. Of these substances there lS a con· 
siderable variety, which may .be UBed ~ 
more or less advantage, according to thllll 
chemical nature and their effect upon the 
colour of our paint. Red lead, Cor insb:~ 
is a good natural drier, but, of course, ~ 
would not do for assisting the tuhitt palll~ · 
to oxidise. The subjoined articles, however, 
represent the principal d.ryiug sources o=f lW 
liquids and paints : vu;., &uga;r o!t 
sulphate of zinc, litharge or oXide O; 

white copperas, wltite sulphate of ~f 1t)i1rl 
and 1vltite borate of mangane&e, o . 
list the two last are the most ex~ 
Nowadays, it is not necessary to "rub up 
our own litharge or sugar o{.)ead, fa 
are offered to us in the less pure, per. . 
but far more convenient for~ of 
driers and patent. dryers r~pect~ 

Terebin.e, or ·liqUid .dr~ers, 18 • aou 
prepared in a manner s1milar to J&JII 
size, but with a great~r pr~portlOD 
solvent oil of turpent~ne: lD fsedac~ 
substituted for the hnseed u · 
latter. Its price is about IOs. ·or 
gallon, and 1t is most useful forde 
dryina of all dark and outst. 
Patent driers, in the paste form, ts 
white load paint. About 
weiaht or bulk, is enough fo~ all 
wot1:, and less under good drym1e 
of the air when one o~ce to t 
ample. fts price is a. little abol:'8'; 
genuine white lead. 
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IGN-lVBITlNG AND LETTERING. 
BY IIEYRY L BE..liWELL 

. 
~ GoOD AND BAD-TTh'T MCUNG FOR 

SIGN-WRITING USES- TABLE OF THE PBIN­
~ CIP.&L TINTs, HUES, A ... 'ID SHA.DES USED BY 

• SlGli'·WBITEBS-" GROUND " .AND .. UTTER , 
• (loLOUB8-EoGING LETTERS-DOLOUR TABLE 

I'OB BEGINNERS. 

~ (JoN'fi!(UIN& ~y remarks on colou:ing, we 
[ aust now conslder one or two practical sub­
: ~in connection therewith l>efore leavinq 
~ 11ae subject. The genend qualities of go0<1 
' pigntent.~ technically called colours, are, ac-

cording to the authority of .Mr. George Field, 
11 follows: (1) Beauty of colour, which 
illeludes pureness, brightness, and depth ; 
(t) body ; (3} transpare:ncy or _opacity; (4) 
.,orking well ; (5) keepmg therr place ; (G) 
drying well ; and (7) durability. But few 

. pipents possess all these qualities in equal 
jerfection (I have alrea.dy pointed this out 
m a previous chapter). Body, in opaque. 
tpd white J;>igments, is the quality of effi­
aent covenn~ and hiding ~ound: but in 
iranspa.rent ptgments it sigrufies richness of 
eolour or tinting power ; working well de­
,ends much on sUfficient grinding, or fine-

' •• WJI8 of quality ; keeping their plaees and 
· ~ Cying well depends greatly on the vehicles 
i iftth which they are diluted or tempered. 

Durability also depends on the fine quality 
Of both the pigments and the vehicles, and 
the varnish used as the finishing coat. Bad 
fti1lish, as every one knows, or ought to 

• know, ruins a sign as quickly as bad oil and 
colours, and is the most general ca.use of pre­
mature deterioration of work in this direc-

. tion. This being a subject which the student 
requires to have exceptional knowledge of, 
and space not pennittmg of its further ex­
tension here, I must ask him to continue his 
investigations by referring to Chapter IV. 
in .. The Grammar of C.olouring," and there­
by well grounding himself in useful know-

1Te now come to the mixing of tint.s_ in 
..meh great ca.re and ca.ution are necessary, 

· not only to be able to obtam a lli$ting 
colour, but also a bright and clear one ; 
'Which, owing to insufficient knowledge and 
carelessness on the part of '"orkmen, are 
generally those very qualities which are 
absent in home-made tinted colours. Now, 
as. a rule, the ordinary house painter is a 
failure a.s a tint marupulator, mostly be­
eause he uses the wrong colours, or too many 
of them ; is not sufficiently clean in his 
methods, and does not devote half the 
necessary time required for proper and 
thorough mi."ring. H ow often does one see 
hJure, bright, clean tint, and one which 

not faded f But how can it be otherwise 
when the one result of improper mixina, or' 
I should 58:Y, the insufficient ama.lgam~t.io~ 
and blen_drng of the colours used, is a 
m?dd~, lDlpure, and uneven tint 1 Now 
thi:o ,~iJl no~ do for the high-class decorator 
and s1gu-wnter; he must have bright clean 

. colou~ or ?e Will prove a failure. I~ corn-
• poudndmg tmt.~ one great consideration is to 

fin ~>ut bow to get the tint, shade, or hue 
requu-ed with the _least number of colotrrs ; 
a.q, gene:rally ~peaking, the less the number 
~ <:<>lours ~a in making a tint, the purer 
rt L'l. But 1t must be clearly understood 
~t we must not depart from the proper 
ro 01111! ~e<-e...~y for the correct reudenng 
Gl &ny ttnt and ~ubstitute others, for the 

rea.~~l tha.~ th~::y are fewer in number 
those g~ven m the recognised formula. 

; we Ahou)d be &.~:~ mu('h wrong that way 
th. other ; hut there are often more way~ 

one for obtaining most tints, et<'., and 

• 

-
those which contain the least number of in­
gredients in the shape of colours often give 
the best results. 

White is the basis of all tints, and here 
again it is upon the virgin purity of this basis 
which depends the success or failure of the 
resulting tint when the white is stained 
with colours. Of course, we must have the 
best and palest linseed oil for diluting and 
thinning, otherwise that fault alone would 
spoil our work. The theory and practice 
amon~t workmen, in regard to corn pounding 
tints, lS this. The very best white lead (or for 
indoor work, zinc white) is thinned down to a 
working consistency, or nearly so. and the 
r equisite amount of driers ad.ded. The paint 
must here be well stirred, and left in this 
sta.te lon~ enough for the driers to incor­
porate wtth the oil, etc., say, for half an 
hour. Next, strain the paint carefully, and 
thin out the colours required for the tint; if 
these are t.o be added in certain proportions, 
which are given, such as three parts of one 
colour, two of another, and four of another, 
they should be measured, well mixed to­
gether, and gradually added to the white, 
whic-h must be kept constantly and well 
stirred until the desired tint is obtained. 
The theory is. that there is a certain amount 
of white J.~int which we desir e to t.ransfonn 
into some delicate tint, and to do this we 
dye it, or, as it is technically called in the 
trade, " stain it." It will therefore be seen 
that this is a somewhat d ifferent proceeding 
t<> taking up certain portions of any two 
colours, such as red and yellow and mixing 
together t<> obtain another colour-orange. 
H ence, certain transparent colours, such as 
Prussian blue, sienna.s, and lakes, are called 
" staining " colours because they are used to 
obtain certain tints, commonly called 
colours, by dyeing their basis white to t he 
required tint. 

The sign-writer seldom has occasion to 
mix tints hut in very small %'i:ntities, and 
he often does this work on · palette by 
dipping his brush in first one colour and 
then the other, and rubbing them out on his 
palette and adding the white. This is a 
airty, untidy method ; it is much cleaner to 
Utke a little of ea..ch colour on the tip of a 
small palette knife, wiping it clean of one 
colour before introducing to it the next. and 
then mixing with the knife or brush. I now 
append a. selection of tints specially used by 
stgn-writers, taken from 

THE SIGN-WRITER'S TABLE OF TI ::\TS .U."D 
SHADES. 

Buff.-This is a mixture of pale ' clrrome 
yello~ and white, . ~inged ,,.-nh a _little 
Venehan red ; ca.rnat10n. lake. and white. 

Chocolate.-Vegeta.bte black and Venetian 
red ; or white.. Spani~h brow·n, Venetian 
red and veaeta.ble black. 

Claret.-R.ed, umber, and black. 
Cream.-This i~ a mi..'\:ture of chrome 

yellow. Venetian red, and much white. 
Drab.-Raw or bmnt umber and white, 

with a little Venetian rt>d. 
Commo11. Fltsh Cui•Jur.-Stain white lead 

with light red, and ntld a very little yellow 
ochre. 

Fine Flt:.~h Tin t.- White, lake, vermilion, 
and X aple~~~ellow, or yellow ochre. 

Fawn.-White and burnt sienna., ground 
very fine ; white, burnt umber, and Vene­
tian red ; white, stone oclrre, and vermilion. 

Grey Tinu.-Wlite and verditer, a blue 
hue ; white and indigo, a blue hue ; white, 
Indian red, a nd indig(), of a brown hue ; 
white, light red, and Prussian blue, of a 
brown h11e ; white, burnt sienna, lake, and 
indigo, of a brown hue. 

• • 

• • • 

Green 'l'ints. (These are ~otuewhat im­
portant in fancy work.) - White, Italia n 
pink, Prussian hlne; Pru:<:<tall lJlnc-, dtro111e 
)'ellow, and burnt umber (oliYe 1-rrecn) ~ 
Prussian blue and yellow r· ltrume (I iahlc to 
fade) ; yellow ochre aml indig-o ; m w 
nmher and indigo ; browu, pin k, and 
indigo; raw umht:r and Pru:-:<ian J,Juc (~age 
green) ; white and Brun:swir·k green (pea 
green). 

L ead.-\Yhite, bla(;k. aw l ittdigr). 
Peach.-Yermilion, I ndian red, llllrplc· 

brown, and white; white I~ad t inged with 
or£!meut ; whit(', red, blue, and yellow. 

Pink.- White, nrmilion, and h:tke : v. hite7 

crimson lake, or :;ca rlet lake. 
Pearl (;re!J.-Pru&:ian blue n.nd bla•;k ,. 

equal portions, and whit e. 
Snuff.- Yandykc brown and yellow. 
Sk!f.-Pru~~in n hlue anJ 'dtitc. 
Salmon.-"·hite t ingc·d with V ~ ot:tia rt 

red ; 'vhite tinged with \'t!l'l llilinll ; whitt-­
tinged with yellow chromr, mw utuhcr, a n(l 
vermilion. 

Silver.-r se white le-'ld, indi;.!n, n.nrl n. 
little black, a ccording to the shade that it 
is required to produce. 

St·raw. - ·wbite and pa le t·hrome. 
Violet.-Prus~ian blne, hlack, vennilion. 

and white ; French u ltra.Jlltu·ine, white, aud 
a little black. 

Gold.-White, stone ochre, aml red ; pttre 
light ochre ; white, yellow chrome, aud 
burnt sienna to desired shade. 

Lilac, L auender, and .Frend. GU!JS. -­
Wbite, lake, and indigo ; Indian red and 
Prussian blue; white, indigo. and rose pink : 
white, Prussian blue, and a little vermilion 
(French grey); white, 'vithalittleviolet. (lila-~.} 

This list, which has been carefully t·om­
piled, will, I hope, be found of great serv it·e 
-to the young sign-m-iter jru;t starting in 
bU:Siness especially-t.o readers and workers 
alike. I t must not, however, be taken as 
accurate tlrroughout, and in some cases, ev~u 
where it is perfectly so, the worker may fa.il 
for a long time in getting the desin:d 
tint, owing to the W'I'Ong proportions being 
added of the varioU:S colours composing the 
tint. The~e proportions can only be fouud 
out by repeated practical e."tperiments, as of 
coursethecolours a-renotmixedin equa.lparts. 
but in such proportions as are necessary to· 
give the t.int or hue required. Mr. Fielrl re­
commends the student to mix the various tints 
in different hues. giving in ea.ch experiment 
a predominance to one or other of the com­
ponent parts. This is excellent advice, as I 
ca.n prove from experience, as although I 
h ave only late ly seen these remarks, it w~ a.. 
method I thought of, and pra.ctised when 
younger, and ~-ith good results. It will 
be found, when experimenting, that th~ 
smallest addition of any one colour gives 
the predominating t.one of the tint, whit:h 
also makes it warm or cold ; by addin~ 
more white we produce a. lighter tint, <lloti 
by adding more of all the ohrker colow-:< a 
deeper shade of the tint.. But to thorou:.!hh­
understand and grasp this subj.:r·t., the "st ,\. 
dent must study and understand the proper 
technical meauin~ of " tiut~" " ~lmdc..:· 
"hue," and ·' tone.?, The leading, or ·• k ··.•,:­
colour," I may adrl. always ~-in;.s the la.ttE'r, 
which is the general .:tf~ct of the coluuri11~ :l~ 
influenced hy what are c.1 lled warm or -eoltl 
colours. \Varm colour~, ~o o:-n llOO, are thn.-..e 
in which red or yellow )!reJominate ; anll 
cold colours those in which blue and green 
tints a,ppea.r. 

I have not yet spoken of neutral tints. 
Grey is termed, by way of eminence, the­
neutral t int, being the meau between blade 

• 
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and white; but any two of the secondar{ 
colours will neutralise each other as wel , 
a lso, as the primaries in due proportion. 
'fhe neutralising or compensating power is 
the foundation of all agreement or harmony 
amoug:st colours. Another thin~ which re­
quires much thought and study IS contrast, 
which, fully explained, is the "opposition 
of nuy two t hin!!S as to character, whether 
it be in lines, lights, shade, or colour," or to 
place figures, or colours, in such opposition 
or dis=-imilitude, that the one sha ll give 
greater visibility and effect t o the other. 

We h ave next t o consider a few rules r e­
lating to the arrangement of the colours 
used for the letters, and their -harmony and 
keeping with the ground colour upon which 
they are painted. In the first place, the 
ground colour should not be of a bright and 
glariug nature (except in special cases where 
a certain colouT is used as a sort of trade 
mark or distinguishing sign) ; on the other 
baud, it must be of a subdued and quiet 
toue. A ground of some bright colour will 
not show up writing of a brilhaut and showy 
description half so well as one of a quiet 
and neutral tone. Letters always stand out 
with greater prominence and distinctness 
ou '8 quiet secondary or tert iary colour than 
on a primary colour, unmixed with white. 
L etters on a neutral subdued ground are 
brought or thrown forward ; on a bright 
gaudy ground they are lost, the greatest 
prominence being given to the ground itself. 
Another thing to remember is that the 
stylei arrangement, and colouring of a si~n 
shou d be suitable and in taste with tne 
trade, business, or prOfession which it repre­
sents ; for instance, .a sign with gold shaded 
letters on a lavender _ground, surrounded with 
a black and gold moulding, although prov­
ing attractive enough for an undertaker's or 
a mourning warehouse, would look miser­
able and entirely out of place outside a gin 
palace, a confectioner's shop, or even a 
photographer's studio ; althougk ·the latter 
ts more or less associated with the " black 
nrt." The great point in colouring a sign is 
to make its colours, as far as possible, 
emblemat ic, and suggestive of the business 
indicated thereon. Of course, the style of 
lettering employed must also be chosen on 
the same lines, but with the alphabet we 
have, at present, nothing to do ; suffice it to 
say that in every process it should be the 
earnest effort of the writer tG em blematise 
in some way every sign he paints. The 
great thin" to know is the exact effect a 
given combination of colours will produce 
as a fin ished whole. W e frequently see a 
yellow and even a red letter on a black 
ground; now you must always pity the poor 
fellow who dtd that work, for he has not 
one atom of judgment or taste, and has in 
his own self his worst, bitterest enemy, as 
fn:r as regarJs his advancement in his a rt. 
Such colouring always bears a common 
stamp, both of effect and workmanship. 
There is a given rule that one colour shall 
not ride over or overlap t he other, so that 
it is necessary to divide the letter colour 
from the ground colour, with a thin line 
running round the edges of letters. Let us 
suppose we have painted some green letters 
on any dark ground with a redd ish hue, 
such as, say, purple brown, and notice the 
harshness of the contrast; but outline the 
letters with white or gold colour, and see 
how all is softened down by this simple ex­
pedient. Again, put in an emerald green 
colow·, and write your letters with vermilion 
or Chinese rerl : the result is worso than in 
t he tir~t rnse; but edge them with blnck or 
go!d, and you arc a:;ain safe. ~[r. J nme:~ 

• 

Callingham;,. speaking on this subject in his 
work on "ula!:!S Embossing and Writing," ~ 
points out how important it is to bear in 
mind that coloured letters on a coloured 
ground should never be used unless they a re 
at least invest ed with a white or gold edgin~; 
and if a gold thickness can be added, the 
effect will be heightened. A black cast ­
shade will throw the letters out, and help 
to give.them a raised appearance. In some 
cases a coloured thickness may be rendered 
effective on a dark ground, so long as th~ 
indispensable gold or white line be not neg­
lected ; but it ought never to be allowed to 
impinge upon the colour of the letter itself, 
unless that colour be an imitation of, and a 
substitute for, gold; in which ca..~e it ought 
not really t o be regarded as a colour at all, 
but~ the thing for which it is substituted. 
This principle was exemplified by Mr. Owen 
J ones in the interior decoration of the 
Great Exhibition of 1851. Here, the pri­
mary colours were so arranged as to neu ­
tralise each other ; and in order to avoid 
any harsh anta"onism from their contact, 
or any undesired complementary secondaries 
arising from their immediate proximity, 
a line of "hite was interposed between 
them, which had the effect of softening and 
givin" them their true value. I may add 
that the fore~oing remarks do not apply to 
letters on a t>lack ground, because black is 
not a colour, in the strict sense of the word. 
The edging round the letters must be boldly 
and neatly done, especially on gilded work, 
with the best sable pencils l it must show no 
sign of timidness or indeciswn, otherwise the 
line will have a rough, ragged !!ppearance, 
and completely spoil the letters. Gold letters, 
in fact, show up an unequal line in an instant. 

It will require som~ little time before 
the student tinds out what coloured letters 
look best on the different grounds ; but 
sign-writing is not by aor means a hidden 
art, as we ha"e only t o perambulate the 
streets to find hundreds of practical exam­
ples. Mr. Callingham's book, just men­
tioned, also gives a host of information on 
t his subject, and to which I must refer the 
more advanced student thirsting for furtLer 
information on this subject. For immediate 
use I append a short table, each item being 
numbered for possible future r eference. 
A TADLE SHOWING W HAT Col.OURS TO USE 'FOR 

L E1'TERrxo ox VAtuous CoLOUK ED Gaou~os. 

Grcntnd Letter Colour. Slwdows. Colour. 

1 Stone colour Black Whit e an d 
dark stone 
colour 

I) W hite Any colour .Any colour w 

3 Black White or gold !Plain) 
4 Light blue Dark blue and L i g h t b tu e. 

vermilion dark shade, 

Gold. ye llow. 
black, etc. 

5 nronze green Ve r m i I ion . 
red emerald green 

G Marble W hite incised -
letters 

7 ::.\[ a h. o_g a. n y Any light eo- Various 
~ra1mng lour and gold 

s " ' u.lnut .Any lighL CO· Various 
lour and sold 

!l Ottk ~raining, Gold or re Dnrk eo low· 
chtr ;: ttnd black 

10 Oak graining. 'White Black 
Jig lit 

Pink, salmon. Letter colours 11 Chocolate 
fawn, priUJ· und black 
rose 

12 Dark blue Gold, outline Plain 
white 

13 .Medium blue Gold Orancr;e and 

Gold or yellow 
Van yke 

u Vermilion Green, white, . and black 
15 Sttgc green White Purple brown 

o.nd black 
I 

. • .. :::ltgn-wrltiug nnd Glass Embossmg " (Drodle & 
Miudlcton. 5s. 6d.) 

The preced ing is but a short liat
1 

i11Jef111 
here for the Kpecial purpo!!e of givi113 ._. 
slight a:~:~ i stance to the be~otinner havto1 • knowletlge on the subject, and refaa 
mainly to simple ploin lettering. 'n. 
l~arner. should now be able1 from the dU.. 
t10ns gt ven, to proceed wtth the practical 
application of his colourA with some decrt~ 
of success. 

.MEANS, MODES, .A.ND UTHODS, 

A NEW MATERIAL FOR BILL- 8TICn.. ' 
PASTE. 

SINCE Free Trade has cheapened the cona • 
for t he people, we hear less of a.dulteraticm 
of tlour by salt, alum, ground bones, ete.· 
but, cLeap as it is, it i!! a pity that tons if 1 
flour are used up for paste yearly by hlll· 
stickers. It was said at the last School • 
Board election for London, that the flouruMd 
for p;).:)te for the bills of the rival candidatla 
would have supplied bread for many weeb 
for the famished children sent to the schoola. 
Unfortunately, it is not the worthless floar 
that is used, but some of tha best. Arq 
thing to prevent this scandalous waste ~ 
~ood food deserves a .welcome from thoughi. 
f ul persons. · 

A good substitute has been found ~ 
Mess rs. Bull & Hofsten, natives of Norw&J. 
It is prepared from the whale's blubber. U 
is colourless, quick-drying, and very adhe­
sive. Of its cost and continuity of S'Upply, 
no statements are to hand. But from the 
seaweed that forms banks on our beacheua 
endless supply of gluten sufficient for bill- t 
sticking could be made cheaply, and the 
by-products, by their utility and sale, would 
serve to make it cheaper even than flour.-
J. c. K.. 

A BRIGHT RED V .A.RNISH. 
Procure some red sealing-wax, or any ' 

other colour, according to taste, and also 
some spirits of wine. Break the wax up 
into small pieces, about the size of peal i 
put these into the spirits, and put the bottle 
by in a warm place for a day or so. If, on 
examination, it is too thiu, add more wat, 
and if too thick, a little more spirits. Thia 
is a capital varnish for i ron or wicker­
work, as it dries quickly, and with a good 
gloss. The varnish th~s produc~d will . be 
found useful for colourmg ur coatmg fishtDI 
fioats, and a variety of like purposes.­
E . A. P. 

[Varnish of any colour, as it has ~en 
said, may be made in this way by USIDf 
sealing-wax of the colour required.- Eo.] 

IMITATION CoRAL. 
Procure some acorns or gall-nuts; cut a 

little piece off ea.ch end, and bore a bole 
throu~h them lengthways with a bradawl or 
short knitting-needle. Th.en take s~me of 
the red sealing-wax varmsh, and dtp the 
acorns or nuts well in it, rolling them ah?ut 
until they are evenly covered ; then stnDg 
them on wires until dry. They make very 
~ood imitation coral necklaces,. and are use­
ful fur a great many decorn.ttve 
Small twigs can also be med, and are 
like corul branches.-E. A. P. 

[Smaller articles than acorns or gall 
should be used for imitating coral for 
necklace.-ED.] 

CHEAP INK. 
Take a :Jd. ~acket of J udson's . 

colour accordmg to taste ; dissolve 1l1 
small bottle with a little hot water, 
when dissolved, fill the bottle with 
water. When required for use, pour & 
into the ink-_pot, and dilute with water 
requil'ed weakness.- E. A. P. 
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PJUCTICAL IIIIITS 011 .OUIITIIIG 
OBJECTS t'OK THE .ICKOSCOl'S. 

BY'!. T. 8M.1TU. , 
:0 

GUM D.urMAR_ )'I1UAJtATIOH-GLTOIRllI'. JII.I.I-
}'ARJLlNT-AlOUHT1NO SICTIONIt. 

AI the method of preparing objecta for 
mounting in gum damR}a.r, as well ILl . the 
actual proceas of mountm8, does not differ 
(row that empJoyoo for mounting in 9&lIadll 
bt,'-aDl, it ill hardly nCCC85&r,f to ~p~tl~la.te. 
and I will oontent myself with Just glvlUll a. 
f.w biots BB to the best we.y of prepllnog 
&.be medium itself (or "_ It ,bawd btt 
~uued III follows :-
Cb~ a few clean a.nd clear piece. of 

the ~UIII and droll them into a httle pure 
beQ1lUe. When the gum is diSBolved. it 
the 8OIution is not pe"rrectly clear, strain 
through several tbickn088eS of fino dry 
mualin which hAs Ilreviuusly been washed 
qllite clean by p8$8mg througb it 8. stroDj' 
Itream oC cold water. 

The solution should now be perfectly 
clear, &Dd like the solution of balsam, of 
about. the consistency oC olive oil. or 
ped'''!" aJigh~y' thinner. It shnuld be 
kept ID a similar bottle, which, indced, 
trill be fouod Q. very convenient form for 
keeping all kinds of ruoWltingmedia in, a8 it 
" import&nt. that all dust be Qlost carefully 
aeluded. Thia is almost impossible in the 
ft'seof anordinnry corkedoratoppered bottle, 
for when the medium is in use the cork or 
ltopper ia bound to be placed on the table 
on It.II aide, or with the bottom turned up, 
in either of which }108itions it ill 8ure to 
pick up fra.gments of fibre and dust from 
the atmospbere or the. table, 8.!ld these 
aubilequently find their way mto the 
medium. 

Glycerine, as I think I have already said, 
is, in my opinion, ODe of the most useful 
mounting media. we have, it is capable of 
IUch universal application and gives such 
beautiful results. 

There are, of course, some obje('ts such IL8 
diatoms and some crylStals wwch cannot be 
lucceaafully mounted io glycerine. but. thC.:i6 
are uceptJOIl&, and, IL8 a general rule, e\'cry 
elasa of object is better displayed, and 18 
seen to greater advantage in glycerine than 
!fhen mounted in a.ny other mediwn ; and it 
Il an undoubted fact that there are many 
objects which from their very nature it 
,,"ould be absolutely imp088ible to mOWlt 
~ucc72efully in a.nything else. It is in 
G.lycerine .. too, that those beautiful prepara­
tions of Insects are preserved which have of 
late attracted 110 much attention. 1 refcr to 
those mounted in cells 80 a.a to retain u 

I oe.nly &8 po68ible their nlltural form and 
colour. 

Glycerine as a mounting medium is 
~J?fLble of such endless modification that 
It 18 almost impossible in tho short space 
at . my disposnl to do more than iudleo.te 

- ~rl~tiya few of the principal forms in which 
It .I I! used for mounting specific classes of 
objects.. and how these objects are best 
Ilrep.ued. 

] have. alr~y referr~ to the preparation 
· of glycenne Jelly and Farrant's 80lution nnd 

!he two other forms in which I have f~ulld 
It most useful arc in its natural state with 
the addition of a little pure carbolic acid, 
or.diluted with water and a trace of carbolic 
Il.cld. 

G.1ycerine jelly is useful for mounting 
eectlO~S of green wood either stained or 
unlitamed, roots, leaves, some of the coot3er 
for.ms of ,!-IJZ<.e, .a.nd, genernlly ~}lcakin.ll, 
objects , which Without dC'terioratioll will 
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bear the .Ii,ht unount or hoat nKluil'lte tor 
mounting 1Il the WediUlll, but will DO~ 
.t&ud tbe drutiQ courtu ot h.-tlncot 
necuua.ry (or pN~tion .od moulltin, in 
Cat.lID.da balAaru. 

The objoctl relerrud to above refluire yttry 
littlo pr~p&ratiou USCUl)t jlLlt CIonllully wuh· 
ing ill water, and thlm lOfLkiug in pure 
gIYl.'erin~ for a few houfI l)reviolLl to 
mounting ; alld when tll., object i. tbocougllly 
laturuted with ,IYL'erille (which &lllould be, 
the 8troO~t ami vurellt obtainables) it 
should be traollf"rrOO direct from th8 
glyc~rine to the L'6l1tre of a glUII &lIiV, all 
lJuperfluoUIIglyceriuo carefully rewov~ with 
th", help of Q piet.'8 of blotting ptlper or rag 
placed at tbe !lide, and then, a/wf gtDtJy 
warming tb~ Blip, a drop of warm glycerin" 
jelly IIhould be placed on the top of the 
object with a. pointed glau rod, IUld the 
co"er glUH apphed iu the uaual way. 

Some worker.t prefer to get the object 
into J.K>flition OD the con,r gla» tint and 
then inl'ert it on the 81ip. If thi» r.lan 1. 
pursued, you shouM after carefuUy c eAlliug 
both cover glus and sliv, breathe 011 th.., end 
of the slip o.ud then plAl.-e the COl'er SlaM on 
the condell.sed moi.ture ; it will adhere (Iuite 
firmly eoouih to remain in poaition whilst 
you are a.rrnugillg the object, and wheu thia 
la done, the cm'er gla.u shoulJ 00 gently 
pusbed with the twet}z.ers to detach it from 
the slip a.nd deftly iunJ1ed in the centre 
of the lflidc. 

• 

• 
.Pte. 1.-IPOO2 ror Traut~ IICUou ,,, IltA. 

ba- FIOD' ne .. (AJ and. 114. Vlew la,. 

The glycerine jelly ahould now run out to 
the edge of the cover glos5, but if it dOOl 
not, another drop shoulJ be Ddded at the 
edge, which will at once run in and till up 
the vacant apace. The slide should now be 
put aside to coo~ and then it should be 
ringed with gold size, and finiahed olf aod 
labelled in the usual wa,.. With a little 
practice, it is possible to make uL-eedingly 
neat mount.8 in thU lra~-, the gleat obieet 
bein$ to get euctly the nght amount of the 
medium on the cover gla.i.s., 110 a.a to avoid 
tbe neceS$ity of cleaning away aupcrfiuolU 
WediuUl before riogiog. I have some ex· 
ceedingly pretty slide:l of fresh water a!~:e 
which I mounted in glycerine jeUr fully 
ten yea~ ago, and the)' look quite u well 
now ~ tbey did wheu llewly mounted 

<I Furront"' is 0.11 exceedin~ly usefullOMium 
for ulountin~ tbe more delicate k inds of 
al~ iu, a.nd It iJ; al8Q wed \'ery lugt:ly for 
mounting delicate yesetabl~ alid animal 
ISectiollA. The la.tter wiU oot staud much 
handling, and as a liesc ription of their 
prel)a rntion would take up wore ar,ce than 
I ba\'e at lily di.sro03al a t pr~ut, will just 
defer gi\' iug it until a more ron\'ement 
opportuoity when treating of section cutting 
and staining, Q.ud gi\'t) l OU here a few hmt8 
IU to the method:; ha \'e (ound 1000t 
slIcccS$£ul in the mero proc~ of mounting. 
w~ will suppose that the sectiotu are 

already cut find stained, aod are pow h'in", 
either in spirit. or in a iiOlution of carbolic 
acid in water. 

The chances are that the sections will be 
, 11 curled up and w u«! together iu &U 

• 

almo.l il)d (ll!W;riLaLh~ UI~. If thi. '" t .... 
cue, thoy "lltlUItJ 1J4I t: IIII,tI~ 1 Ollt ",U, • 
I ...... iu or clua" r.,ld •• L(:r, when tho, viii 
!JrtMluall, ~I"'ra~ on!J f' um tilt, ut l,er, .. ,.d 
the UlV<\t IIUllAl,l" toUf.:iII 't., lUotmtllJi( ca . 

t1.um Loe JJlckCltl oul with • tin tctillf • 
needlu. 

AA lbuy .re picked Ollt. t11b1 IIMuld t. 
dro~,*1 iuto c1t;a u 1I1"rit, ",wJ .. lien the,.,. 
thoroughly ~ktJI l ill I lu .... .. "vl. 1(1 .... {if' 
IUII1lll IjlJrc"hulI tBy il lwuM I", fill.,..1 wj&.b 
cleau 00J.1 wil.LtIr. 11""1110( .elected tb. 
ItOClioll you w~h to moulll, I' . Iwuld t.. 
lift \.-d out uf lhe alJi rit 'Ill lit" Jouint (if • 
II t!o\..JJe and Vlal.:oJ lIpUII th~ "u,fo.cc vi Lhi.. 
Wu.16r. Tb.;, reotu lt "" &llIu ..... l m""rYtJlou.. ; no 
lI1u.tt6r how much tit., aoc;: t lUU II lk1 I~ curltd 
up ill tb" 6pi ri1. a.s aorJIl M It toucbC'l tt.. 
.IIIurfa&c,,'8 or ttH;) W4Wr. it wll! lu.o .11 It. 
fold. illstantaotlOlbly, Ilnd L.:ouu injf P"" 
jf'd/V fiat, 600t UiA'" IL" IIUrlace ol t.b. 
water. 

Tbia i.oJ euctJy u it .iLouJd be ' but now 
OOW"-i the 'Iueativu- " Huw aIQ j l oi na{ tu 
~rau.fer .it to tI~6 .1i~.Ji; wit"u~t ~r~J11 li lanJC 
It up 11&"1110 t.. Jo ortuullldy, 1111.11 lhfficu 11 la 

easily:;olved. Ta.ke a. .. hurt Vicco of lltoo' 
brJl.S6 ur ("Ol)per wir" auJ Q. IJicc~ of thin 
ilhlSet bmoo or topper aw.lJUd AA in .'ig. 
a.. IKiIJ"r tLe twu tUKdh tlr AA abown. al)" 

you will lw.yo a "el')' CQI1"cuicD' little in· 
.trulUent. 

Now t:Lkc thiA spoon, if I lIIayao c&ll it.. 
&lid placiu,; il gen tly und urneath tb" ~tloU. 
lift it ou t of th~ " 'a t O;l r anJ I'I liJJ it off OD tu 
the .Iip or ro Ver glnM 1'( ' I ~nxl for iL A 
.l11all C&U1erlt.lw.ir IJru"h will I,., of Jllllh=rW 
uz;istauct: in lUak ill t\ llltl traulot~, and wheQ 
tho sect ioo U ill .Jj(JoIulion NIUOYe the uper· 
fiuoll.l ""u,ter wilL !Jlulti ll~ JXl Ik!r BA before. 
Now ilW,'U a dn)Jl or t'll>'O of }'urrallt OD &.he 
IiCCtiou a.nd thell Q, PIJh' the CO \'tl r gla ... . 

You will timl that ."auranl lAke. IiOllle few 
day. to dry properly, Ilud hOlII t: tilllt! •• 
mount wwcll 8ppcanxl W h&\'e no lack of 
med ium when put aoiJe will, a fe" day. 
after, hQ,\'e sowe large vacaut lpactIf at tha 
l.-dgea. This CAU only be rt:U1oo ioo by 
adding lUore Farrallt iu tha usua.l way, and 
then when the edges &re tillaUydl')'. t.b t: lid" 
can Le ringed with gold sw, and tin~ 011 
u before. 

It iI nec:ee .. n ... ,fY befoM!l ringing ,-oy glycerine 
IUOUUu,. to make quite i urt that the . urfa.ce 
of the CO\'er gl.a.sl and of the ' lip uound 
the edge;s of the awe are "eried)' dry, olb«· 
wise t.he gold size ""ill not adhere, .. od the 
re3ult "" ill be that after a. certain time ai.t 
Lubblee wiliapl.oeat. 

J hn\'e triC(i a great number of cement. 
for tbe puq~. of te!Ja t illg tbe . In,?t 
power of Glycenne, &II~ ruy e.xpent-UC't ~ 
that tbe ordm.o.ry gold alW 13, tl h.~r ..tl ttu, 
best, with, perIJ41d, d id u cepuon of &D 
indiarubber ceme ut ul&\le by ditKJI, ing puns 
rubber in wood uBphtha. J t la Juo.:t im­
portAut IbBt the cement, ""butcw r it i..., 
. hould be ver)' linu nod ad ba6.in", aNi nOl 
liable to truck "'ben dry. 

7 I 7 

E!lGR~TlH; O~ lIET.lL. 
BY SOk».A~ llAC1 r. ~. 

E."GlUl' Uhl O~ l ''E.'TDa 

T813 braneh of en~ying i:; IDlOzlt u­
dUS1\'ely confined tu ~mlon. ill DO othu 
place &re pewter pots SO ten~vt':lr taed. 
.oU a vigoroll3 UIi!thod i.i ad QPleJ in clNlling 
them by the Woe of ih'er or Call1i ... DJ, 
tbe engraving often", ut.i rt'newing.. 1I t'.n!, 
then. i.i an openiug for ~Ie t".lI t~inl 
workm!l n, who faili to fiuo wvrk iu w.. 0'" 
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line of business, to qua.lify himxolf for re- warm the plate over the ga~ holdin 
engraving these pewtcrs, nud forming n. co.rner '~ith a pair of pliers, a~d wi.vegclCifte 
connection nt the vnl"ions lnrge innx aml with a p1ecc of rag. Now warm the cem~ 
public-houses in nnd about tht' mct.ropoli8. over the ga~. anci remount the platens be 
As these articltls are in constant uxc, the ~ore. On the 11lntc ~ow rule parallel lin~ 
engraver W(1ttld probably be required to do ··t.:~ ~n. apn.rt, ngn.m. ruhng cross li11es to form 
his work on the premis(•s, nnd shoultlnt up "A.. m. s~mtreR, ~vlnch may. now be engraved. 
a small hnudbag with thu fow necossnry ·~·hese hn~s hemg cut (n~~mg, of course, frotn 
tools for tho purpose. I need hardly sa.y t.Im~ to tnno the. co.ncht.wn of the graver~ 
that a respectable exterior in the n.pplicant fill m the s~uares w1th lmes from corner to 
for work at such plnl•es goes n long way in cor!ler, the hnes to be as nearly as _possible 
his favour. If t.he workman l~l\ use the :/2 1n. apart, of the ~>ame depth. Each at-
graver, but hn.s not been used to lettering, ternate square should .be filled in with lines 
he can easily drop into thu ~t.yle of work on from corner to corner m the orposite dir~ 
pewte~, which i!I.mo~t ~uses is sit,lply ~t.alian tion (Fi~. 28). This kind o "filling" ia 
or ordmary wntmg (Ftg. 31 ), wluch IS ('.My t ermed ' c~lourin(;," and the style of orna-
enough. 'l'he inscription usun.lly consists of ment done m an uregular manner makes , 
~he prop

1
rietto

1
r's namt~' with.tt11~knamtehoff the Fig . ..2S.- Example of "Colouring " Plate. goodd background for ecclesiastical lettering mn or 10 e ; some trues 1 .,.. es e orm an ornament. 

?fa rather nice ~onogmm.(Fig. ~9), ~ngrav~d Thi!!. is termed. n. "black print," and if : . In makin"' short cuts with the graver in 
~~ ornamental _e1pher, which, wtth tt.s spng-

1 
pr~'pc~·ly t.nk~n will lay do~m a d.ozen or h?e work, the graver is manipulated in a 

gmg or sprnymg, looks very pretty: • I 1 more tmpre~!;JOns. As the 1mpress10ns get d1tferent manner to that used in cutting a 
have s?,metimes seen the l~gond, "~t~len : fa i1_1t, du~t them m· er wit.h .the pounce ~n:.r, , long c~mt~uous line. This method or knack 
from- · here follows th.e nnme of the m~- 1 ~dudt Will mn~e them plamer . . If the mk : of spnngi.ng the graver forward when within 
keeper and uame of t.he m n. I suppose hi$ ~ IS very soft, t}I!X a. ~m3:ll qua.!ltitY, of finel_y : a s~ort dista~ce ~f the stopping line is pe­
customers were rather doubtful chnrncters. 

1 
powdered wlutmg with It ; this will make tt cuhar and eflethve, and requires consider­

For thi~ line of business a. vc~y f~w hlols ~~itrer, !'-nd n9t RO liable t o smudge _or smear. 1 !lble proc:tic~ t? n~quire it; but once acquired 
nro reqmred. A saudbn.g .6 111. tn dmmeter, I he pnnt bemg taken, draw the hne down ! I S used for nmshmg the cut on all kinds of 
tw~ or three gmyers \~It.h c~rks ~m the ! the cen~rc of all .tl~e pot.s to b~ engraved, ; work, wh.ether colouring, veining, shading, 
pomts, n. lend penctl, t.racmg pomt, Oil$tOnc>~ · mark with the dtviders the hetght of the 1 or blackmg out groundwork. The pre­
oilca.n, small bottle of tur~en~ine,. paper, 1 in :-;c ri~~tion , nt~d proceed to "lay down" ns 1 cision w~th which !l.ome engran·r~ u~e this 
small pot of letterpress pnntmg mk for 1 many unprc.~swns us you cn.n see from the I method IS remarkable, ne\'er once slipping 
taking blac~ p~nts, pair of div_ider~. a short print. From no,:, all. "pointh~g in " is dis- : o ver ~he 
lengtli of crmoline steel for ruhng hnes, and I pcnscd with, the tn~crtptlon hem~ rut .{1-om s t opp 1 n g 

. a few clean rat,~. tit(' print. This will uo doubt De rather lineduring 
~U~ are 1l.ll that are awkward nt fhst, but with a little practice, a day ' s 

likely to be re- ;ulll rather a lon~er graver than usual, soon work. 
quired. bct·om~s easv. The graver for this soi·t of A f e w 

In renewin~ work should. be of nn acute angle. and not words a­
the engraving ,,f "~'et otf " more than fiye degrees, and should bout grn­
a pewter ta k~ tut deep n.nd narrow. 

1 
Yers. Som<::­

t.he most. iegiblo , The other style of engraving on pewt.ers- : t im es we 
n.nd recut the orml.mC'ntal cipher- is the same I tnlian find i n 

l'1C· t9.- Init1&1s for Pewter. line..s us care- lettering embellished with srrays. It is u Sing a 
fully as pos~ible. u~ually entwined, which wil be seen in . newgraver 

Perhaps t he engraving wi ll be so far F i!!. 2n. The work is done in a similar · that th e Ftg. SO.-Creat forPew1er. 
gone that it will require dmwi ng nfre:::),. manner to that I have just d escribed. point will 
~uch being the case, dmw n line down • l 'ewter work is rather dirty, and owing to persistently break off, or be rapidly rubbed 
the pot oppo~it-e t.o the handle, mlll : the presence of lead in the composition, care a way ; in either case, t.he graver is ~ 
acro..<~S this line rule with the th~xible . ~hould he tnken to wash the hands after no use in its p resent state. Wben th11 
steel, parallel line~ i in. n.pn.rt. fM the ca.pit.al 'I work. It is n.lso n.dvisa.ble to wear a.n apron : occurs, do not think that the tool is a bad 
letters, and t in. ~l'-'trt for t.he snHl.ll l~t.trrs. with a. "bib ' ' or breastpiece, to avoid soil- 1 one, as it ~ometimes happ~ns that. t~e ~nd 
Rule the~e three h nes in t he centre, miJway j ing the clothes, ns the pewter, and most I has become overheated dunng the gnn.dtng 
between top and hot.tom ; the centre l'a.n b~ article:' tlnring the process of engraving, 1 or tempering. The best thing to d~ 1s to 
got by means of t.he dividt>r~. Drnw in the come in cont;tct with the breast. I break off about } in. and re-wh~t It. If 
name .care~ully, bn.lancing the i~tsrription so H:wing, ~ hope, successfully sta:rted the 1 the breaking of the point contmu~ let 
that It w1ll extend a g1ven dtstn.nl·e e.n.eh workm~n m the brass plate, zmc, a.nd down the temper a shade or two, USlDg for 
side of the line opposite the hnmlle. N ow pewter hmm·hes of engraving, I will now t he purpose t he end of a red-ho~ pok~, and 
cut in carefully. making the rune$ ~mceful, take up the voung workman and endeavour , plunging into clean cold water nt:nnechatel' 
and the turns of the letters o.v<\1, t htckening to ndYn.~ce him a st~p. . One side of the , th~ colour ~as changed. For ordmary wo

1
r 

the down stwh$, not forgottmg the dCit~ to plate bemg engraved, 1t w11l be necessary to l I find a. fntnt straw colour does best. . n 
the" i's ''or the ~tops at. the proper places. remount the plate on t he block. Spring off I the case of the point of the gra'"er rubbi~ 
See that every word is spelled correctly, and the plate, and ruh the dirty side over with I a\Yay, it. must be hardened and tem~red 
put in any ~mnll im provement. your own a ptece of t nllow candle (this is the best again. Heat in a clear fire to a ~berry , 
taste mn.y su~ge:-;t .. Hn':ing dont) the ~rst thing I know of for removing cement), and plnuge it~to col~ water, rub OJ?e s1~\of thd 
one to your own :-ntt :::fal'tttHl, the next t.hmg graver w1th a p1ece of stone t.ill bng'='t, an of 
i~ to take a "hlnl·k print." Tnko on the end temper as before directed. T~e breaJUng 
of your finger a :;mall qnnntity of ink n.nd n graver in the place ~eqwred seems o! 
rub it into l'Yery cnt. Then tn.ke a piece of simple matter, and there Is a _Prope~wny be 
paper nn~l wire. l ltf t hu. ink. from t ht> surface ' doing this.. Place the £!_rave~ _m tend to to 
of tho pot, 11.!:1\' tng the lllk 111 t hl' cuts. N e:~t. shortened m a. hand ne~, "1th the end . 
damp a pi l·cu of paper-writin~-paper will be broken oft' abo'"e the .1~ws. Takesha '=' . 
do- nnci ln.y it on t he engm.Ying : place (If pliers and nip the end firmly, and ~ 
another piet"e of p:l Jit'r llll tho t op t";st the end of ~he gra'"er 
of the ti~t. nt.ul a pil'Ce ~,f ptltTh - ~he engraver hRVlllS well ~ 
ment f ' ll top ol the wlwl~. and rnh tised the e.~amples £1'en for 
wi!h tho rouml ~lhl of t.ho point • ' p~ctice plate, mayno:/"l~ 
(F1~. 23, pll.g'-' !"l!lli) on the pnl'l'll · tlung more ornament ~ <i 
!Dent until tho pnp.l'r . i ~ fon·rd racter, such as the outline ·ea 
mto all the cut-S. bnngmg nwny scroll work, etc. Excellent-cop!.._ 
the ink in its course. • by Yere Foster, Esq., m&Y 

bought at any artists' 
• Ooculon&lly. tbe engrn,·lnll takes 

the form of & creet u iD Fla. 30-tbe 
•• Boar'• Heed. • 

• 

• 

P\g. 31. -S~yle of EDgraviD&' Wr1Ung on Pewter&. 
etc., dealer's at tuopence 
which includes oniaaata' 
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r C. Hulme, Esq., I I , 
~,· 3, e.nd 4;., Flowers, 
E 1 and 2 ; u 1 and 2 ; 
Marine (for vignettes), 
M 1, 2, 3, and 4 ; Am- F 
mala, o to 1 0.. The 
whole of the s~ncs IDf!-Y 
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How TO MAKE A PIANO. 
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appliances ; of course I 
am n ware that the ve­
neer may bo ruhLed 
down with n. veneering 

be had for nme shil­
lings, or ninepence per 
part, and will always be 
lourid useful. The scroll 
work may1 if a. change 
be desirect, be put on 

: 

F hnmmcr. For n. ea bin et 
maker to do this it 
might l,e n simple 
matter, hut to the nmn­
tcnr I llll l nlmi(l it 
would be v<:ry cl i{fi<-ul t 
on so large n surfn<'e ~ 

F1 1 Plan ! E B tto tr 4 th a pia no ca~c, unlcs~ he 
g. .- o ey o mu seen om un emeas ·, . I r , has hncl cxpcn encc in 

8 ; : ' . • • 

one side for a time, and 
4, Front rail ; s , Bact rail; c, H untiJl8t , or crou l"'lill; • · Lock front; :r, Choek. l ea c• I me 1 tc• I not. · I · ' VCIICel'lll!j. 11 n p1an0 

letters and numerals be taken up. Vere 
Foster's A 2 dra.wing book will supply ~ood 
copies. The workman at this point wiJl do 
well to consider which branch of engraving 
he likes best, as if he wishes to get his living 
by it he will require to devote n.ll his 'time 
to perfect himself in the particular line he 
desues to follow. 

HOW TO MAKE A PIANO . 
BY ' ' ~IL DESPERANDUM.'' 

CAsE : ITs CoNSTRUCTION AND 

PARATION FOR P OLISHIYG. 

P RE-

WE have now arrived at the const ruction of 
the case or exterior, or, as it is technically 
termed, fitting up ; it is so called because the 
pa.rta of the case are fitted on the back after 
1t has been strung and chipped up. The 
parts of the case are made for the fitter-up 
by O.J?art makerhwhich in most factories is 
a distmct branc of the trade. You have, 
no doubt, observed, in perusing the paper::; 
on piano making, that I have taken one 
branch in each paper, but in this I will dcn.l 
with part making and fitting up togeth~~r. 
AB the reader is aware, there are a variety 
of designs of exteriors, and I must leave it 
to the individnal taste of the render how he 
shall embellish his case ; there is no rule 
for fancy : it is unlimited. Perhaps he 
would desire to make it so that it is i 11 
keepin~ with the furniture of the room 
where It is to occupy a. position ; or he may 
wish to paint panels for it, or plant mould­
ings on 1t, or put tiles or crewel-work in the 
front of it ; whichever way he decides to 
adopt in making the case, so long as he is 
sa.tisfied1 I don't see 
that it 1s my place to 
grumble. I shall here 
give the names of the 
parts of the case as 
they are known in the 
trade, so that when I 
speak of the way in 
which they are put to­
gether he can follow 
me. They are named 
as follows : the ends, 
cheeks., top door, bot­
tom aoor, top back 
hollow, fall, loci~ front. 
plinth, trusses or 
brackets, truss toes, 
pilasters, and key bot­
tom. 
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F1g. 2.- End Section of Caae. 

A , Euil of back : n. F.nd ot rn!<' to rhc>l'k : o, <'h<'•'k ; o, T rn>t; 
~:1 T r UF! tuc; 1', Eml ,,r ke,·Jwttulll: o , l ... r k rruut : u . 1\ ,·y 
ll ock; 1, l'llmc hvar<l: J , )o>,•l tt•cl t all ; K, Tnp wuh ~plndl•• 
rail; r.., J>ud of botlnlll b•mrd; 1111, Boil of tllla~tcr. 
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factory the Hut parts nrc ve11ccred l.y rncnn ~ 
of sheets of zinc onc·cighth (If a n iuch in 
thickness, made hot., ant! plnrccl het wren <:a eh 
layer of veueer after being- g-lued to the: wood 
and pressed down with iron c-rnlll}l:-; : th t'~e 
pres::; the glue out, nncl lea vc t hc111 pcrf ect ly 
tlat and free from blixtcrx. Now, the l1nc k 
hollow and fall of a veneered t·n;.,e are 
usually shaped ; they nrc jointed up i11 ri l·:> 
of pine, and worked to the :-hapc wi th 
plane::;. Then there a rc wha t :ll'l' llG IIH:<l 
t·anls : these nre lllado uf wot1tl, nnd !-h:lJ•t<L 
one to tit out."ide of t he fnll nnd t lw othe:1 
inside: the:;c nre lined with zin(', nncl the 
fnll, with the \'encct· glned on inside a.nd out> 
i::; p~·e:-;sed into the rani wi th iron rrn 111p~. 

H aving given n hrief out line of the 
method of veneering. the rl'acl cr will sec 
that to he ::;nCC(':58ful he would need appli­
ance::; : that i ~ my rea~ou fo r rccomtm·ndmg 
a solid cnse. 1 have xkctched the :-: im)'lc:-t 
style of c-ase from u. lll l'l'h:tnic '~ pt•int of 
viewf but when t•omplete it i:-: very ctfet'th·e, 
and e~we::; room for the amateur to dil-play 
artistic taste in more thnn one dire(' t ion. 
Jf you desire n. Llnek cn:-;r, it wou ld he ns well 
to make it with American wh it<.' woNl and 
ebonise it, an<l have :-;omc go ld lin e:-; i twi~c·<l 
on it to relieve it, hut the cn~c I introducE­
to your notic·c r intcn(l to he mnde ,,f 
Engli~h walnut., as it lllat('hes O\'er-mnntc l~ 
and the preva iling style of li .::ht nud artistic 
furniture ; hut, ns 1 ~howpd before, it is a. 
matter for the uutkcr's d i:-ocretion. 

Procure n.t a good timber merl'hant':-: some 
dry English wn.lnnt; you will require also a 
lO ft. length of 2 in. ::;qunre l)ine for your 
key bottom. If you will kmdly reftr to 
Fig. 1, you will r-;ee how th is j:o; made : it i~ 
4ft. 2 in. long and 1-t in. wide. Ytlll !'lane ono 

llidc of your pint• <wcr 
nnd SlJUare the edge~ 
then <'Ut otf your 
muntings or t· ro~~ 
rails 11 in. lon::r : you 
will require the of 
t.hese. Now <'ut your 
front ra il 0fi' ~ ft. :! .~ 
in. : also ynu want ii 
l •nck rail the ~:nne 
length of 1 iu. 11ine 
nut! :3 in. witle: : these 
arc dowc ll ~t l t n·•ether . I e-wlt 1 l'()Uild p~·gs 11 f 
hc•rch wood nb0ut ~ in . 

• • thn.mctvr. ltll'C'd hard ly 

The case I recom­
mend the am a teur 
to ma ke is what is 
known as sol id : that 
is> orie that is not ve­
nc~r~d. My l'OO.'>llll for 
th1s 1~, that l tbink it 
would be difficult for 
him to manage tho 
veneering of the parts 
of the cn.'!e without rtc. 8.-0ue 1n Iaometrical Perspective, Dotted Linea showing Top and Bottom Doors, Front of 

Key Bottom, and Bottom Board. 

~ny th:H you u"e glue 
as well : when t hi:> i-. 
d ry, y0u \'la no the tl'~ Jl. 
side lrn~ nrn,._:-:, n 11d 
~trnig-h t iu it:: ll·n.::th. 
This hy hnt !(' lll i.; tl l•' 
port ion of the r·ase 
where the keyboard 
rc~ts on. ~L'"' tnke 
t.ho hnr k of the pinuo, 
nml plane ca<'h end of 
it straight a.nci s'lnare, 
lny it on your tre:-:tle!i 
::; tri ngs uppe rm ost , 

• • 

.. 
• 

• 
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and cover it over with a sheet to keep the 
shavings and dust from it. Now you make 
tile ends of the case ; you will require two 
lengths of ! -in. walnut 3 ft. 7 in. long X 12 in. 
'vide : these are the finished measurements 
I will give you, so that you can allow a. trifle 
over these for working. Plane the sides 
over nicely and shoot your front edges 
otraight~ and square the ~op ends. Now, if 
you look at the end sechon of the case, you 
will find that the end stands from the front 
edge of the end to the wrest plank 6 in. ; 
select the best side.s of your ends for the 
outsides, and put a small nail in 6 in. from 
the front at tlie top of each end1 and one at 
the bottom of the treble end 7i m. from the 
front. These nails are only driven in t em­
porarily, and allowed to stand out a little 
way for the ends to rest on the back ; rest 
the treble end on the back, then take 
the bass end and rest the nail on the wrest 
plank. Stoop down and look across the top 
of the two edges of the ends, and either 
raise or lower the bottom end until it is 
level with the edges of the treble one ; then 
make a mark and drive a nail in temporarily. 
Put some handscrews on and see that they 
fit close to the back ; if tbey do so, get your 
too thing_ plane and go over the parts to be 
glued. Now warm the ends and have your 
glue bot, so that it runs nicely from the 
brush, but not too thin ; now glue one side 
and put your handscrews on as quickly as 
possible, then glue the other side in the same 
manner, keepmg the square tOJ?S of your 
ends level with the top of the p1ano back. 
Having done this, you now prepare the 
cheeks, two pieces of walnut 10 in. long x 
7 in. wide, and the same thickness as the 
ends ; these are dowelled on the edges of the 
ends, at a distance of 1 ft. 9 in. from the top 
of the end to the bottom edge of the cheek. 
Put in four dowels i in. diameter and 5 in. 
Ion~ ; glue halfway in cheeks; you can mark 
for .noles by making a template of a piece of 
thin wood the width of cheek; pierce four 
small holes in, and mark through on the 
ends of your cheeks and also on the edge of 
your ends to correspond, so that the dowels 
m your cheeks will enter the holes in your 
ends, and you will see by diagram that the 
cheeks are put on the end of the key bottom 
in the same way, with dowels. Having 
glued the dowels in your cheeks and holes in 
the ends, put them in their place t emporarily ; 
see that they are square mth the ends ; now 
take your key bottom and place the top side 
of it to the bottom edges of the cheeks, with 
the back rail resting on the ends; now having 
~ot the cheeks upright, make a mark inside 
the cheeks near the ends of the key bottom at 
each end, then square a line across from 
these marks, and plane the ends of your key 
bottom to these lines, so that it fits between 
the cheeks ; keep the bottom level with 
the bottom edge of the cheeks, and 1 in. 
from the top end of the cheeks ; put a. hand­
screw on each side temporarily, and then 
you can mark across with a small square 
and pencil over the bottom edge of cheeks 
and key bottom the position for your 
dowels you will require, three in each ; now 
if you take it out and gauge a line 1 in. 
from the bottom edges of key bottom and 
cheeks, and l)qunre across from lines pre­
vio';l~ly made, It will give you the exact 
positlOn for holes. Glue the dowels in the 
key bottom, leaving them to stand out § an 
inch ; try the cheeks on, and see that every­
thing fits ; now cut a piece out of each end 
Qf the key bottom t in. wide, M per sketch, 
from the bottom of cheeks to the back :this 
is to ~ive room for the pedals to work later 
Qn. Now make the ends of your key bottom 

OuR GuiDE TO Goon THINGS. {Worlt~anuary 11, l8la. 

warm and glue your cheeks on ; put a couple 
of bandscrews on ; now glue the ends of 
your cheeks and the holes in your ends, and 
put the dowels in their respecti~ plact>s, 
and drive dO'i\"11 with a mallet, having a 
piece of hard wood on the ends of the cheeks 
so that you do not bruise them ; you will see 
that the cheeks and key bot tom are put to­
~ether at one operation. You now wake a 
bottom board : this is fitted in between the 
ends, and level with the bottom of piano 
back, cutting a piece out to fit over the end 
of bent side and plate ; it is glued on the 
bottom of the back and at the ends, and 
dowels are put through the ends into it : 
this is made of H in. pine, 4 ft. 2 in. long x 
6 in. wide. 

You now make the plinth : this runs along 
the edge of bottom board and runs through 
to outside of ends; you will ha'\"e to cut a 
piece out of your ends to allow it to do so. 
This is 4ft. 3.}. in. long, 3 in. wi.de, and 1 tin. in 
thickness. 1 ou can glue a piece of t-in. 
walnut on·1-in. pine to make up the thick­
ness. N ow make the pilasters of walnut 
2t in. wide ; these are two in number, and 
are fitted one end under the cheeks at each 
side of the case, and the other end resting on 
the plinth, and the edge glued inside the 
end. Now, for the present, you may take 
your case off the trestles. To make the 
back flat and fall, you will require two pieces 
of walnut i in. thick, and 4 ft. 4t in. long; 
the back fiat to be 3 in. wide, and the fall 8 in. 
wide ; the edges to be planed straight, and 
to fit on the top of the cheeks ; the ends to 
stand O'\"er the cheeks at each end ,\- an inch 
and rounded ; then you will want a name 
board of ! -in. walnut : this is 2} iu. wide, and 
is glued on the under side of the back tint, at 
the front edge: it lays behind the keyboard. 
Now make a front flap to fall : this is at in. 
wide, and fits between the cheeks under the 
front edge of the fall, and is hinged with 
small butt hinges to it. You can now fit the 
lock front : th1s is 3& in. wide, and also fits 
between the cheeks, and is glued to the front 
edge of the key bottom a fter beiug cleaned 
up with glass-paper. The top is now made: 
it is what is known as half-top; the back 
half is 7 in. wide and is glued to the top of 
the back ; the front half is also i iu. wide ; 
allow it to stand over t an inch at t he ends 
and front, and bevel the edges. The two 
halves are joined together with fancy hinges 
to match hinges on the fall ; in fitting these, 
it is only necessary to screw them on tem­
porarily, as they will £Jeed to be taken apart 
to polish. You can now make the top and 
bottom doors. These are made in frames to 
fit the openings : the top door from the 
back flat to fit under the top, while the 
bottom door fits from t he plinth to the key 
bottom, and between the two pilasters. The 
frames are to be made of ~ -in. walnut U in. 
wide. Plane the edges square and cut off to 
the len~h you require to till the openings, the 
long rails to go between t he short ones, and 
a couple of dowels put through each rail. 
When these are glued together and dry, 
plane the sid es smooth, and then you can 
get some ~ -in. walnut: t his is to make the 
r.anels to cover the ft-o.mes above mentioned. 
The panels to be planed over smooth and 
d eaned up with glass-paper, and the open­
ings may be cut out ; the trefoils can be 
bored out with a centre-bit: then these 
panels are glued on the frames, with pros­
sure from small handscrews along the edges. 
The edges of t he openings are also to be 
cleaned up, either left square or bevelled. 
Behind these openings t here al'e four 
smaller panels fitted : these are made SI"}Uare, 
t o cover over the t rcfoils, and after being 

polished, a design can be incised and gilded, 
or ~ainted on them, an4 screwed on from • 
behmd. The top door 1s screwed to th 
ba~k fiat from underneath, the hack: fl~ 
bemg placed on s~ort dowels in the cheek.s. 
the top ?oor bemg fastened with small 
hooks Inside the ends to eyes in the back 
of the ~oor. The bottom door has shor~ 
dowels m the bottom edge, which fit in a 
couple of boles in the plinth, while the top 
part is held in position by two small but­
tons. Now you can make the trusses or 
brackets ; you can glue two pieces of i ·in 
walnut together to make up the thicknCSS: 
or buy 1!-in. walnut; these make 20 in 
long. Now make the truss toes, 6 in. lon · 
a~d 3 in. thick ; they are dowelled on to th: 
p}mth, and stand over the ~nd ! of an inch. 
I hen you make two end phoths. 3 in. wide 
t of an inch thick, to butt up to the truss tOO: 
and glued to the bottom of the end. You now 
make a rail, ! in. wide and t an inch thick 
and procure from a wood turner 2~ doze~ 
spindles 3 in. long, with a. i-in. pin at each 
end ; t.heu, after put~-ing a t-in. bo,•el on 
each stde of the rail, bore corresponding 
holes i~ the back edge of the top and miJ, 
and mitre the corners for the shurt rails. 
Now you can fit in your lock. Mark the 
centre of your lock front then set your 
gauge to the pin where the key fits on, from 
the top edge of lock; make a slight mark on 
the lock front to cross the other, gauging 
from the top edges ; now you want an 
escutcheon of brass j bore with a small bit in 
the mark you lla\·e made, and fit your 
escutcheon in with a l -in. chisel You now 
fit the lock in from the top edge by boring it 
out, and marking it so that the pin comes 
to where the escutcheon is let in ; glue thL-i 
in, and clean off level with a file ; now, 
having fitted the lock, you will need to fit 
the link plate in the front flap of your fall . 
Take your key, and turn the bolt up as 
though you bad locked it ; now tn kc some of 
the black oil from your oilstone and place 
on the bolt, turn the bolt down, and close 
your fall ; now turn the key again, as though 
to lock it, and it will make the mark on the 
fall where you are to fit the link plates. 
You must now clean up the whole of your 
case, preparatory to polishing. Have your 
smoothing plane set fine and sharp ; also you 
wa.nt a steel scraper and various sizes of 
glass-paper from Stron~ 2 down to No. 1, 
using the stron~ paper first, then using the 
other sizes until you finish with No. 1 ; you 
want a square piece of cork to wrap your 
glass-paper on : these are sold at most tool 
shops. Any small holes may be filled up 
with shellac, using a hot iron or old tile 
to melt it in the holes; minute holes may be 
filled by rubbing over a piece of beeswa~ 
and then papering level. Exercise great 
care in cleaning UJ? the case, as it makes a 
better finish when 1t is polished. 

OUR GUIDE TO GOOD THINGS. 

• • • Pa.UnUu, man~cturers, and dllllurs !Jenera.lly ar~ ~­
qutsted 1o .send pro~ptctuses, bills, de., e>/ thetr .•ptctal•· 
ties in tools, machiMTY, a1td 11.:orksilop aJ•J>li<IIIUS to lhr 

Editor e>f W0/1K /111" notice in "Our l;uidt to Goool 
Things." It u duiroble thal 8JlCCi111t>U sht~ultl_ be sthl 

for e:Nminalion and tuting ill all casu u·he>: tins at!l '"' 

do~ withovt inconveni<:!t.ee. Speci11ttll$ thus t'tteiLT•1 

tuill be returned at the earliest OJlJIOTiunit.v. 11 11111SI /,( 

tmd~tood that ertrylhing whit/a is 1wlit~l, il nntrrrl 

on its mtdl.$ only, and thal, a.t i t is i11 tltt _J>(!Wtr of '"1'1 

011~ who hM a useful Clrticlefor 114/t to <lUll m m~nt1u11 •:I 
it -in th is tleparlnttllt of II'Ollh." 1uilhcmt chc1 rgt, /,\• 
notice& gi1•m parta~i1t no 'IIN.yujtlae ttalllrt ojad.-e•· 
t iseTMII.ls. 

115.-BELLAlts' llal'ROVBD Dl'RGLAR ALARt:)l 

Co:-<TACT. 

WHBN burglar alarum contacts arc nUowoJ to 
lie idle for many weeks or p l' rb:tp$ months 

hidden in a window frnme or in a uoor 1'<>-l, tM 
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1le&ring parts are apt to become corroded and 
ctoaty When the contact points are thus pro­
~ by a layer of dust or corrosion, the 
appliance fAils to act until the protecting coat 
w been cleaned off. Many persons have ex­
perienced the annoyance of ha~ng to press a 
~ button in bard several ttmes befor e the 
bell C&ll be got to ring, and this inconvenience is 
often cauaed by a. dirty contact. W e cannot 
expect the intending burglar to be so considerate 
as to take all this trouble in making an alarum 
bell ring, eo must have the contact in working 
order when he calls. This condition cannot 
always be ensured with the old style pin and 
spot contacts, although tipped with platinum. 
Hence those appliances which a.re furnished with 
rubbing contacts are preferred before others. In 
the Improved Burglar Alarum Contact, invented 
by Mr. H . W. Bellars, a rubbing contact is 
ensured, and the working parts of the appliance 
are kept by this provision in working order. 
From Fi~. 1 and 2 below, it will be seen that 
the rubbmg motion is ensured by firing one 
ca"ed German silver spring to an insulated 
ebonite block on the base of the instrument, and 

• causing the bent end of another German silver 
spring to rub against the other, when the door 
or window to which it is affixed is opened by the 
prowling thief. On comparing this with the 
contact shown at }'ig. 53, page 485, a simila.rity 
in the mode of construction will be obsen·ed, 
but Mr. Bellars has given a longe1· rubbing 
contact to his springs. I prefer, however, ~ 
metal ma.rble to a fixed lug of brass· on the 
spring, because a ball or marble by its r olling 
motion cau11es less strain, wea.r, and tear on the 
spring and on the window sash. Mr. Bella.rs' 

~B 

Fig. L- Bellara' Improved Burglar Contact in 
Section- A, Braaa Plate ; B, Brass Tongue ; C, 
Ebonite or Hardwood Block ; D, Rubbing 
SpriDg. 

Pig. 2.-Ditto, in pla.n. 

• little appliance is strong and well made, and is 
very cheap at 12s. the dozen, the price at which 
they o.re now sold to the trnde. 

•• 

•• 

116.-hRISTALI!\E, 
Under this name the firm of Messrs. J. & E. 

Hartley, Electro-platers, 13, St. Paul's Squar e, 
Birmingham, are importing and selling a colour­
less lacquer suitable as a protecting coat to 
electro-plated or namental articles. The lacquer 
ia made from a kind of celluloid or gun-cotton 
dissolved ancl held in some etherid solution 
which soon evaporates in a temperature of 90° 
Fahrenheit, and leaves an extremely thin but 
durable and almost invisible coat of protecting 
varnish on the article. The odour of the 
Yarnish resembles that of pine apple, or the well-
knO\\·n pear drops. It mny be used for coating 
gilt or ~lectro-brassed goods, or ma y be coloured 
if required for this purpose. The same firm also 
sell a cheaper article for lacquering bmss. The 
prit:e of kristaline is 16s. 6d. per gallon. 

117 .-PooL's REPOUSSE WoRKER's AuJU:u. 

. R~pousse ~orkers will, I think, find a good shil­
ling :~-worth 10 Part 1 of the Repous~ W orker's 
L\lbum, recently issued by Mr. Charles Pool the 
Meohani<:s' Tool Depot, 2i, H ockloy, Nottingham, 
and sent vast free to any applicant for stamps to 
~he value of l s. ld. The eight sheets contained 
Ut thu part exhibit twenty good designs for door­
plattls, serviette rings, trays, crumb scoop, letter 
rnr.k, }Jcn tray, pipe rack, brush backs, photo frame, 
hollows plute, an~ stationery rack ; affuruing an 
ahundunco of ch01ce t o those who aro fond of this 
kind uf work and may be on the look out for new 
pattt:ms. Mr. Pool supplies in adt.lition to general 
l tJIJii! u_ll too,ls a nd requisites for ropous~ work, 
OIOOI·III_nK, l n·twurk ,_ woocl cnrving. chip carving, 
cngru\ 1ug, ant.! turmng. THE 1::111 ro1•. 
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SHOP: 
A CoRNER •oa Taoea: wao W £NT TO T u~r:: IT. 

NOTIOB TO CORRESPONDENTS. 

•. • In consequence of the great pre88'Ure upon the 
"Shop" columns of WoRK, contributors are 
r equested to be brief and co11.cise in all future 
questions and replies. 

In answering any oj tM "Q1ctstion.t 8UbmittM to Corre­
~." or i1l re{errVrv; to an.vtltir;g that Mu appeared. 
in. " Shap,"' writws etre req-uested to refer to the 1\Umbtr 

aM pa.ge of numbtr of WoRK in which. the ntbjul 
u7Uler con..rideration etppwred, and to give IM Mctding 
of IM paragraph. to which r<ferenu is macle, and the 
initicW etnd pia« of ruidmu, or the nom-lk·plu,~. of 
tJr.e writer by whom tM questim~ 1uu bun <Uktd or to 
10/lom a rq>ly Mu bun alreo.dy givtn. .An~wcrt can­
not be given to quutWrls wlli.ch. do 1101 bear Oil iUb· 
jecu t.h.a.t fairly Wllll wilhin tl~ scope of the Magazine. 

L - LE'M'ERS FROM CORRESPONDENTS. 

Window Co1111ervatory. - SANCRO (Glasqow) 
writes :-" I n No.l2 of '\YoRK, instructions are g1nm 
in detail how to construct portable or tenants' 
greenhouses, which are weU adapted for houses 
sucb as villas and cottages in country and suburban 
districts. But what are we residents ot cities to 
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l'Jg. ~-
Window Conserv&tory. Fig. L - A.pgle Iron. 

Fig. 2.-Mode of Maldng Framing. Flg. 3.­
Mode o! Cutting Angle Iron. Fig. 4.- Window 
Frame or case complete. 

do, should our fancy lead us to the training or 
plants and fiowers, where eYery available ya.rd or 
ground is built on, lenvin~ as little space tor ottlces, 
etc., as possible, l'or builuiug thereon. and where 
the houses are built so compact internally, that 
little or no space toro. si m; le pot and plant, either 
in the way of household dutiell, or in a plnce where 
it would not thrive it left on the window-sill outside 
without any protec tiou, to die t he ftrst sign of 
winter1 l n the sketch gh·en, I presume every 
workman will understand its use as a window con­
servatory. My mode ol' consh·uction differs from 
the usual way of tilling up window conservatories, 
which arc generally frtuned complete and laid on 
brackets. 01· brackets fixed and built in place. 
\Vhen rcHuoYi..ng (ns workmen in cities very often 
do, like birds of pllt~SI~ge, only to suit their respective 
employment) - 1 quote my own cxpcrlencc- the 
whole framework has to be taken asuuder, or lifted 
out bodlly, and seldom without mishap, and then, 
perhaps, it wiU no~ suit new p1·cmises without n 
dP.al o! trouble. Then it is luid usidc and neglected, 
and our hohbJ.: for tlowc;os hM flown. and the taste 
for the beaut1!ul gone. To make one portable and 
in sections, procure two pieces of angle iron ne in 

• 

F ig. 1, 1l in. x U in . x ft.. in. Make two trames 
after the shape e&own in r lg. 2, bent 'trice t1crsd for 
window sides. or instcud of bending the anglll iron 
QUt inches out nnd bend the fiat only, as in Fig. 3; 
alter fitting exactly aUke, ha,·c two viecca ot angle 
iron to go across, us ut x Y in Jo'ig. 2. To fix framo 
outside window, the parts marked B must have a 
hole bored ut end for a. holt 1·un into stone with 
lead, and bouud wilh nut on top. The parts marked 
o must bave a holtl bored at end to fh: with iron rod. 
screwed both ends, ooescruw longer than lbc other, 
to allow !or slip into hole~ in Joltouu side of window 
corrc.;~ponding with holes i11 uui(IO irun. The rod to 
slip through iron (uugl~;:) into slonr! hrought back 
half nnd slipped throu~h Iron and Blonc oppo11ite 
side. bound Ill place by Jamb nuts ur screwl! at ends 
of rods. The anl(le irons nt x und Y mu~t ha\·e 
holes in ends witb holes currcK)JIJJJdiul(. for fixing 
with small bolts and nutH. 'flu: ft·u1u1· cnmplete i6 
shown in Fig. -&. ~ext make the ~lt\.i:i frarnE:A or 
cases. The top, D , neatly Nttcrl in 1- par:t· : Jo: and •·. 
supporting top; r;. arlditionul '>llppurt f•Jr trJp; 11. 
sole, wood only, bindjng the rhrec l(la!i~ frarncH ur 
cuses on upright at bottom. For \"Cnlih1tirm u.t uny 
tiu1o when the lower sush of h0U;;(! wiuduw i.'! 
clot~ed, a small opening coulrl he madf: iu top or 
front glass frume to bo opened and closed at will."" 

Spinning Wheel Mirror.- P . H . (Allenrlal e) 
writes:-" I ~end a sketch. or ra ther photo. of ll. m irrur 
which I made and have in posstHSion for publica­
tion in WoltK, hoping it may be of use tn so rue of iti 
r enders. Thocar\"logs are carr-ed in wood! in. thick. 
and the scrolls at the foot of pHiars ~ in. thlck glued 
on to brown oak (the carved feet or da ws arc but I 
in. thick); the rim which run~ round insirte ni "h•;cl 
rim to form the rebate to hold tLe l(lus.'! in ;., i in. 
thick. The fretwork or carYing on 1or, nf mirror i.:1 
of stuff l in. thick. and the front of stand is ,·.:nt·cr . 
All the ornamental wor k is in Lh!t·k oak. 11r. to 
name it rightly. bog utlk. The ::~pinni11'!" who.:r:.:l 
rim and rest or mirror arc or oltl lJrowo oak. The 

Snlnnlng Wheel Mirror. 

whole in combination makes a splendid mirror. 
being, as I ha~e said, of black and brown oak. I 
have made a variety of hanging mirrors with the 
rim only set with carvings. and some of 11 fretwork 
a.nd carving pattern. of wbich I wiU enclos.: 
pattern, four of them to co'"er tbe rim. Thl• 
pattern is of my own design. I think it is usele~s 
to attempt to describe it any plainer, as most people 
know, or at least can look at a sn;ng mirror to 
see. how it is built. .Alter you have purchased a 
little spinning wbeel take the spokes out. anJ. glu \.' 
joints afresh if it needs it, and then conrmenee t<"~ 
make your mirror. etc. The mirror stanc:k :? ft. 3 in. 
from table t-o top of can·ing. aud bottom, 2 ft. to 
H in. from edge to cd..:-e of bottom mould." 

Rubbing Down OUatones.-C. H. ?.I. ( TT.ylam) 
writes:-·· Under the heading of "Means. :\lode"'. 
and 1\lethods." in No. 31 of ''v'ORK, I see \\". G. 
shows how to prepare a board with emery hl 
be used in rubbing down oilstones. His metho1t 
seems unnecessarily long. I was taught in my 
apprenticeship days. twenty years ago. to usc a 
sheet of course en1ery cloth tackerl on to u board by 
the corners. I t mil{hl be ~luell to the board, but. as 
the oilstone is always a hlllc greasy owing to the 
oil sinking into the stone. the dust ground oil" i-. 
able to stick to thC' emery cloth. \\hen the cloth 
is only tacl•cd to the bourll. it cnn be taken off and 
be well beaLen on the back. This get<> rid of the 
dust so well that the sheet of emery cloth lasts a 
long time. A sheet of 1\o. 2 ot· 3 is the best to use. 
lUld the barde:>t oilstone :;ecms to t·ub oft"ahout o.s 
ensily as chalk ..:omes 0 11' on a pkcc M «nwol h woo(!. 
Ono would luwe suppO::!\.'tl tbat so simple o. plo.n 
would have Ion); ugo round its way nmon~: e\·ery 
one who used o.u oi!stonr. but 11s l ha \"C often come 
across workmen who t>l ill ~l"ind up their oilstones 
on a grindstonE' or tlllt !lunti:-IOIIC', it may be wnrth 
publishin~ wrohul.>ly f•ll" not llw fll"l'l time by a loug 
way) the tllctbod ot grinding by emery c!olb."' 
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lltmple lnoubator.- '1'. T. (liillhmn) wrllc•t< In 
reply toW. I,, ( K in(1Hlan1l ) (two pn~o M7): " ( 'oulli 
o. thermomr l,('l' ho III$Ctl In tht• lllculmtor7 If tsu, 
would IL do to put lt In I ho tmnll 1" 

Iron aDd S teol : I t a Analyala. - A Fou ..:MAN 
JN TIN \VouKI4 wrltc11 : - " O winl( tu fndlit ic·~t 
nlfordod to till' proKCII t l(t'lll'mtlun fur l!df-t·cl ll t'n t iuu, 
to t.hr. innut'ncll of Nu1wonfo1'111iHL milliKI.c1'14 n l(tdm!L 
drink beiug tho 0110 l(rt'al. olojt:Ct of Jifo, and tu t lW 
prN4(•nt rtLihCI' lliKh ll<'nlo of WtLI(<'II llt tho Sytluc•y 
Tin \VorkH, u ci<·Kiro for sd1'11Liflc lnfurnmtiu11 hnR 
b\•romo etslnhllshccl In clllllf4t~H where {ornwl'ly llw 
r ulc-of-tburnb routlm• t~Wtullpctl all L~Hplmtionll 
relating to IJit' IICicnllllc proct't<I!CJI! in mnnuft~t·turcll. 
Your abovo urtlrl(• l11, it. ht to ho hope<l, u11ly IL pro­
ludo to a wt•<'kly tw ric-H of tsltnilur i11forumtlon un 
rmch llni'H. M t~Y Wl• ILHk fur u. pcret·nl~lKC JIHL IJr 
de~~crlpliOil of lhtl Hi lll{t! rt'lo!U)tlnl( frOIIIIIIIIcillrll irnn 
and steel w orkH, u,.-. w o feul 11ure 1 hnt if pmc tlcal 
attention wc·ro dil·,c tc cl to tJw tmhjuct tlu~t 
11omc comnwrdal unci prollt.nlJie UHO could uo 
brought a bout. for the m o un14ina or lllttg nt JtreMI'nt 
block ing np 1 lto work!i." 

Comblnatlon Bedroom Sutte.· F'. C:. wrlll'!i :­
" I am 1111rc: .lltr. Hcott will IIUL IJe olft.:lldt•d nt 
T. H. lt.'~o~ f4111(1(1'Rl.ioiiB- aL lcnHL I h.opu nut. ns 
there i11 nn old ~lyinl(, 'two ltwLdH ttru loclt.or tlmn 
one.' 1, tou. w11.-. 110 utuch plc:1U11:tl with the !n­
genulty Of lhn tmito llmt. J t.ouk tlu: llrl'l IIIJPIII'IIIIl~ty 
ot my bdug in our IWLLl'<'Ht l'tJIIRidcrlllolt: pro\'lnc ml 
town to nrtler lhfl wood nrcl:~'<ary fnr it11 t:OIIHI rue· 
Uon. whh-li hy the wuy, co!! I. IIHI In yellow pine 
//,2 2!1. whiclt tmrpr1Hctl 1110 liOIItcwhnL, 111:1 I luul 11ot 
thought it would t.nke f40 11111ch. All '1'. H. lt. 
remllrks (Hf'C JIU.I-W :,;~~>. l g<ot. I! in. l!tnJf fnJ' the 
tram~ nnd lu·ru pnrloupl:l I 111ny lte pt·ru tillt•d W 
remnrk that I 11111 11urc it wuulcl hr: n l(rCt\t t:on­
vcnienCI' l4l 1 ltr: not vc•ry experienced ILIIII11t~ ur 
cabill(:t nmkt•r if IL lllltnlltlLry uC the tntnl nn111111tt of 
wood rc•tnlrc ·cl Wl•rt: l(lvcn nt lh<: c·1HI of thc·nrt ic·lt·. 
l would JllyHclt luL\'t: clmw HOIII('t.ltiiiK hy wny or a 
etart on tlti'! cnlti1111L or wnc·elt·oho t<OOUl' l', luul I 
been a ble wltlwut tr·o~thlc·, l4r 11o.y to tlt,l llll'l'r-lmnt 
wbut I cxut:tly Wllftlctl. Moro c xperit•nct·cl luuuiH 
may be able l~t f40.Y ILl. once wlu1L Ill neoclctl fur Mtll'h 
a piece or work. Ot1H·I'I4 who o.re beside thr· wcotod 
et.oro cnn ortl ~:r IL j1111t tU! they want, but 11 iH tL 
dltrc ren t mutl<l r whrn you nm u:. lcu,.<tt 11ixtv milt·H, 
111 mtlltary u tt•n would Hay, from your bn~i1:1. 11'hnHKh 
M r. Scot.t cxprcstlly l!t~YH ho does not. J(O I11IAt tlw 
conl!tructlon, and hiH tlcHcrlptlon of lotH c xccllc:nt. 
doalgn is very full . Utero nro undou bt~·rlly Hr. V t ~ r·:d 
points whl1:h nro not clcured UJl by Lhu dri~Wiiii-(H, 
and. though 1 um hy no nw.ans a tyro In Hlldl 
work, l full to 11eo how thoy arc to be f•nrrlf'll 
out. I ho.vo not. tlw flrnwlnl( hcfuro me: nuw. KU 
can from rnc1nory only Kpco.k of one pni11t. 'r h<: 
l!hort.dru.wcr fron t. on ldt in hottout C(llnpnrt.m<·ll l 
ill drnwn 11111~ fmrnccl (rout. 'l'hiM fur n clmwcr IF<. I 
t hink, a vury unuHunl rnoclc• u f C:OIIHirtlt'llou. for 
unle1111 thn frnmlng 111 111111:k - i .r,, m r- r!'ly HlipH 
pegged or glllf'tl nn to fron t.-Lho rlrcLwc·r t~itl c·-. 
cannot ho dovut~LIII·d to tbo front, nH they nul(ltl tu 
be. Whut '1'. H. H. Hll)'ll or t.h<· lonkinl-(·l{h&.HII lolt.tl 
atruek nto too. AIHn lho r l11k, in ccutc tlot: HJtriiiK 
cnt.ch tor holcllnl( IL up tthonhl ILL tmy 1111111 full, o f 
Ute glal:ltt tulllnl( down and htll n~oe broken. I t.ltink 
the blll!in IJIILCetl In n d ri\WI:r, LU1 HUI(J.'I!HI c·cl, 
w ould perhaps on t.ho wlwln llli the more c:riii­
Tenlent nrruugcmenL. lU. jnl( mll(lot bo plnn·tl 
11lt.tlng In l t i n tho Uf!unl wo.y, or else put 111 1 he 
central com)mrtmrnt righ t 11\' l' r lhe haHin wh<·n 
closed In. Another poin t nuw mxnrK tu cue·. I 
think Mr. Scott Rpeu.ks o r tloo drt~W(•r ft'lllt ti-IIL'< if 
t.h ey w ero to ho flush with Utn c't&.HC!. l11 the: clru w­
ing tb u cflgcH t«lom nH If bnvdloclnlf, 110 1111 to 11111kc~ 
the front projed nt least t in. or i in. ht~yoml tltu 
C&Be. Js this 1101 l bo(lc Mr. !;cult will t'IIIIHiclcr 
the euggr11tJonH 1(1\'l'lll, nnd ftOint. out nnytldul( ho 
may 11ee llj(alnf!t. thc•m before n 11y of us COIIIIIIl·nco 
w ork. I ltave oft•m tomul th1~t many would-ho 
Smr.rovcrll, whrn I lwy IICO 1wyt.hinK t hl'y like·. lllly1 • 0 a, lt wouhl bn rL grent cl t'ul huLler H' IL wore• HO. 
Where1111 thut \'cry point. with mrmy ru.ut.h nr hns 
been bf' foru llu: lnvt.:nl.ur'H 111lnrl, nod lto haH lle­
JII:K'ratoly r<Uct:tctl it fur 1101111~ ~ood ri'IIJ!OII. Now, 
wblle I clo nut. 11c·c nny objut:lton lA• 1110111. nr tho 
l lll(gc!ltlonll of '1'. U. H ., lt. 1nu.y be the lnvc·ntnr 
d0011, and thr-rcforo w o woulcl ho glntl to lw vc. lt iH 
vlc w11 hcforu 1111. Though I run Ht .. ruck with I he~ 
t nl(enuity o f the device for lllllking the huw: JOIIIII'I 
11c rve 1114 woHhhund tub le, .I tltiuk IL ht ILt.l c:utl c:cl 
with fluch clhso.dvnnl.ol(<'l! Ill! rnnkc tl~t· rlmwcr 
nrrongc111ent fo r llllRIIIruurh 1•rr:f• ·ruhlc - r .(/., tllth·HB 
youleun: your f'lolltrH In the: Jtrf•Htt llltfmtdl ciiLY tu 
duet.. \o\1ltt·Ht:Vc•r }'011 wiHlt l.n WaHh Ylllll' luLnch', 
you hnvr} tu 0111' 11 t.ltr• clour, lr·t. tho Jtlllll'l clown, 
arrnnl(c ht~iu, c•tr: , ILIHI tlu·n wlu•11 tlmtt: p11t. ull 11)1 
ILI(Ilill. 'J'IJ IH 11! IL 1-{fiOII t)l•ll) Ut lot• tiOIH' 1•11dt 1 111111 ; 
bl~ldCf4, the: Jllllll:l l~t "'"'''In 1111 w•·t,a11rl will Rhrwtly 
)J(l(; OIIIU cllt«:ulollrl'd a11rl ~<lud•hy Jr t<O ut<c•cl. If Hit ut. 
up wet. or c: vc·n tiiUIIJI, it 111 nut guorl fut· whul ,.vt:r 
fiiiLY Ire In tlu: prc•H-.. 1111411 'tu l 11f tmyinl{ ull Hllllf of 
i In. and Hl.yl f·H of I In. c.r 11 in., would 11. 11111 lw 
w ell to KnY rlmwr•r t ruuiH In lw nt. lw~t 'In. fJI' Z lu. 
In r olll(h, tlh·htlou f rniiH'H lll't.WI'I:II larl(• ~ olru \\'I'I'H tu 
bo I In 1 llnlf hu:h ltc•rc: Wollld lctiJk t<ldu' \'Y· I 
quel!tlon, Lou, wltd.l11:r ~ 111. f tJr ver-tlt:al dl\'1 11 r'm of 
cornpr1rLrnoutf! will nut look c ·qtll~ lly Hklcupy.'' 

n .- QO EI'C'riCI~H A NH W l•:l<lm 11 V F. I ll'rlllt A ;-.Ill !-''1',\I' Ji'. 
Camp Sto ola.- A. H. S. (l:ltrHicirr J.- 111 IIIIHwc·r 

t.o yonr IJIIflry, I hllvo nllllntJII.t•cl to cleHI:rllu: r wo 
t ormR ot co.mp HlouiH. 111 holh 1l hLKt'utuH yuu will 
obKervc thc~t 1 havo only gl Vl'rt tltrco-lc~l(ecl IU' tid<·tt, 
u I liCe tho.t l.he tour-lllgl{ed ones nro lJ!LLelltr·cl. 1 
d o not think you w ould oo Jntrloglog uuy 11nl.cnt 
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r)j.:ht,. hy mrlldng ono for yonr own 111111 (nltltn11gh 
rrty knowlcugo c:onoorning the puttmt luw lli not 
vpry nxlt•nHivo), hut I c\Ortfllder Utnl., hy pllhltHhlnJ.f 
Hketdtr'llllrtd rl e~<c rl)ttinu of mnklrtl{ lt lwro, 1 Hh ~ulcl 
hn lW I i llf{ fur from rlgh~ tuwt~rrll! Lhn pnlt·n tee. 
Your h·t1,.,. inclncod 111 11 hJ try to 111ukn u motlel of ~~ 
four-lc•l-(~ec-11 Rt.ool, Hhuttlnl( HfJ Into on11 lcnl(th, !Jut 
htwhtl( IL tllfl'c·nmt. iulnt.: llltd 1t you cln uot ~m• tw· 
t!ltl1nr or thn t.wo 1torn Hhown, j w oultl bo wlllh•IC· 
wlll'll it ir~ tlniKlJOd, t.o Ht•rul you u. roul(h 11kctch uC 
11., through the ll:dlt.or, ulthough 1 sco no rcu.Hon to 
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nhjN•t. ngninsL c·itlwr or tlwse two. The Rccllon of 
thl' tltrN• lri(R of lt'i l(. 1 iH shown In Jt'l~e. I A. 'l'hu 
Ridc:H or 11 lu~\'1: tn ,,,. cut nt tlu: nraglo shown (1<'11(. 
J 11). nnd 1 h IlK 11. w i 11 hCI Hcon t.but. when A Rill I c nro 
t.ttrnt·rl on tlwir ph' IIIH, If they nro exaf'lly cut, tlHI)' 
will 1'1'01111 c11111Unntl11 'r nt. t.hr-lr joint.. Thu 110aL wJll 
holp t-o HlrCIII(Iht•lt lhmn. You w ill nncl it. l'l~thur 
cliltlcmlt. to Cllf. I lm II(I(C'hCS <~xnrtly In tltlll RIOCJI, hut. 
with J<'l ~oe. 2 you wtll I' Xpuricnco lc1111 tr·mtltlr•, 1utrl I 
t ltin k tL .,, roUJ.(t·r jolt r·on he mnclc urt rr Lhit• pnll t•ru, 
'l'wiJ or thni•·J.CII ill Fil(.:! will bc: RtJIInrc lnlhll'klwfll!. 
11111 ntltc·r 111111 ltc·illl( tl11• .. tmtc wulth n.-. llo<•!-1() two 
loJ,:I'Ih1•r, IUH( lht' HIIIIIO tloir·l<nC•J,fl (lrlg. :!11). A iK 
rl\·1·lr•cl lo 11 1111rl r: In c·. l u tltht Hloul •·urlt lt•l( • • will Ill' ! ' XIL< :IIy ILl ri~o:lol ll.lll(ii'H le~ the• )t•!; 11 c.a·o!-f~e·H. 
J\ pl1•t ·t· IM c:111. o11t. ol' A l.u I'I'I:C'I\'t• !l, In O)lt'llllll-: 
lhiH 11t11ool, A iH I.Urlll'll 11'(1111 )l'ft tu J'il(hl. O.lld 11 ht 
t11rnr·d forwa1·d 111. tlw 10(1. 'J'Iw wny to ruHIIlll 
tlu:Hc• tlu·c·r- h•I(H wllll11• to rrn!<ll nnncl c·, n111l r1111 n 
pi vol. I h rroiiJ.{JI 1111'111, 111111 1)1(' 11 (11111'(1 A llf: I'OH!C 11, Hll 
t I till. Jt,. tldo-1< tll 'tlli 1~-o 1111dc:r I ' : you will 1 hc·n "''I ' 
wlwrt: yuu w iiiiiiLVC: to c•ul tltt· pil'<'tl out, tLIIol fntol t•lf 
A tu 11 • • 'l'l111 tnp of ,\ 1'1111 hiiVll I~ pic•<'ll 11111. OJI I' 011 \1 
Hiol1•, f'II ILH 1101. to IIIILit n l ltt• t:(II'Her 11f thll HI:IIL ILIIY 
wirlc·t· tllltto 1 ltn olltt·n•. 'l'l11• mllf! 1111\Y bn I'OIIIIIiorl 
0 11 t lu• Hiclc·H, nnd Htl uuLl~t•l Item eollrc·LI \'Ply dr-cuhLr 
iu Ht'l!llnn , hut. if thiH 1-. tlwtt•, it will ho lHWI'StttU'Y Ln 
c·ut n diJfc•rf'IIL KIIIIJtl'll 110id1 in A. ' l 'ho cnrncrH of 
thu IIIILI<•r·iullo ful'lll thc l lllll~t. ntlgltt bo cuL uftOI'Iho 
IIIIUIItOr J )ULV() !j)IOWII in !I'll(. :1. 'l'htl pfcc:o IH bortt 
I'OIIIIIillllcliiOWn lhl'lllll-(lt 11111 (,WO 10111( doLLCrllt111111, 
t ho Lwo oornul'l! nho vc th11 otllllr doLl-ed lines bolng 
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HIIWn (O t.ltll 111lcll'rJliLrt. or l,hl' lnJLI.c\rJnJ. '('h6 ~ 
C:Cltl hn Clll'l'lt•el ~<t• Jtnmldy , hut. lt wilt bo 1)()1~ to 
tuck lt I u Llth l<•l(n. - ,J. 1-:1. 

• 

P oltahtn g <'balra.-.1. Jl'. ( Mrtnr.lcrHirr). -1'1~ 
to ltl'ar you lrtiVO round WttJtK HO URI'ful. Yon c\ 
not. Rrty wltnt wood Uu: r.lmlrK )'Oil w (Kh to !!lain an: 
vurniHh urn tlltHie ot, hut l IIUJIJttlKO they lire IIJtht. 
c~olourl!d, nnrl "i11 tho whllo.'' By "KI.al~tt·tl vurniKb" ' 
J nl!su 1110 1 hut. you wunl.cL colcmrNI VI.Lrtal:tlt, hy wt1tcb 
you can dnrkun tho thiul(l! to walnut <:ltlour uL one 
fllu·mtlun. 'l' ltl11 lltH.y h<· 1t ocH•, hut lt IH not 10 ~~&tle­
fnetu:y nil ltlnlnirtl( nnfl \' llrltiHhlnK se)larattly, tor 
I ho 1111nplc rt·uHnn !.hat. H thr coloured vorniKb chilli 
nlr, till' wuoel undr.r it Kho wK 11.8 ori!Onal colour 
Wheu the wood h1 PI'C'vlnu~o~ly HltLine1l t ltl~ c1oes not 
hnppcn. ltowevnr, ir you wiHh 11 cotnltlnc·d Ktaln 
nnd vnr11i~h. err r1~thor t.o IIH(l n vurnialt whl1~h will 
c:uluu t• yuur t:halrH In lllllt.nt.lon or Wt~lnut, nil YOU 
h rlVC In do 111 to cnlour Llto VIU'It i~o~h ncworcllngly 
Y !"1 mnv clo 110 hy !nixlng 1\ lltt.lo ICLU! black and 
lltHmnrck brown w1th llll' vnrnish, nod 11lralnl!li 
I ltrou,_la Jnuf!lln prt~\'lniiH to HHn. By 11ll~rlnJ( the 
(Jropurl ionR n( I he bluc•k Ulld hrown )'OU Jn l\y ge~ 
nny BIHLIII: of w1Linul,, lJ11n Hplrlt varnlsh.- 11. A. 

T ools. - W. Jl . H. (St. l 'rt.m·'H Pm·k). Without 
luwwito~ H!lllt<:thlnl( mor·o t.hrul I tlo about 1h0 
chL!'H nf wcork you intend to undcrtnkr-, ( CllllhOL 
give you u lial of touiH which wonhl be c~:rtnln 
to CO\' I·t· tLI I ynur wnntll, hut. tnr gr-nemlllgbtJoinery 
nr l'Jdoinc·.t, making, ,YOII Will find thu foTJowlng 
IUill•l1• : - Surno you rnrght. do wlt.ho111. - for example, 
tlau j1u·k Jtlrm o could bo dit~pc·nHnrl with, 11 your 
wood i~< hnul(hl. ron.dy pluncd : hut. if you ~ect nil the 
flrlluwiiiJ.C you will hnve 1\ V<'ry l(ooll klt with which 
you 1'1111 u•nnngo nhno11t. 1U1ythln~ yon urc likely to 
wunt. 1114 IL lwgfnncr. Of c:ounw if you wnnl to go In 
( m· cur,·inl(, I nrning nml shnplng, or frt·tllng, you 
wnuld ltuvo t.o c xt.cnrl thn llHL l(l'Clltly- .lnck pilUle, 
t ryinl{ plnnc, runootbinl( plrmo, ru.bbct lllllne, 
hruul ~~w. tenon 11nw, do\'l'tnil H!LW, dtit«Jie from 
·~ ill. tn I ln., umco unct ltltK, j(imleiH, brnde~wla, 
f!Crr~wd rl n :rs, 11crnpcr, cor le ru hbc:r for gi!LIIAJIItJter, 
hu.111l l!f' l'c·ws, ollst.ono, hnnunor, mullet, ttquare, 
cull i ug u11d murklng gnngtllj, ot.c. J.ot.8 or other 
thing!! w ill como In useful ""' your Rkill lncrCIU!ell, 
but. you c:~m ndd them na rt'qnlrcrl. I nm aCr11ld this 
may bo too late to oo of m uch twrvlcc ((I you.· -D . .A. 

VeneerlDg.- C. T. C. (/Jrocklrv).-Tltn rcmllth 
tn which rou tako objection lll'c quit.c t·urrect, ancl 
110 mist 11 ke hill been mu.do hy I ho w ril.cr. 'fhe 
h onrt !!irh: iH tho proper ono on which lo lny tbo 
vcmocr. lt iH nlso tho 11ido which tcmll! to berome 
ron,·c·x. ILithonl(hJcm sny thnl it w oulcl "surt•ly be 
the other Hido, u.n llmt Lhc formation o ( the wood 
if!III{ILinHI- 1 hu henrL 11irlo oocomlnl{ cunvf!x." \Veil. 
fac 'IH t~rc• f,llllJborn l.hing3, lltld, fiOWO\'t•r YOU hl\\'6 
nrrhcd nL tho doclt<ion you hnve, it will not. alter 
thr·m. I u.m nfruld yon han1 nc,·cr tr·lcd (lrl\l'tl­
c~tlly to ,.,.o whot.ltcr your n~<~:~orlion l!! r·vrrrcl, for If 
you ho.rl you would neve r hnvo ma1lc "uch a ra.a!a 
Htntcnu•nt. Suppo11o yon wc ro to try t hn ex vert· 
numt of vcrwer lng one plcco or o. bunrd on ihe 
lte·1u·1 ttidr, nncl unothcr plcco on the other, and 
wnt rh tilt' rrHniL. The wuy tho bonrd benda h1 not 
n r11 a t ll'r nf opinion, but. of trwt, IIQ thnt a t.ost. ae 
pmpm•l'rl would be morc eonvlnciug and ln­
t.c:lhgiltle to your cornprehOURinn tluLII anything 
(')He. 1 qull.e ni(T'oe with ynu Lhnt it. Is an, hnpor­
tunt mnt t.c r, uut. you know lhoory r.nn t stand 
al(ulnst pmctleal <'XpcrloncoJ und l ah.,uys advlae 
o.mntcurH nntl novlcee to try ror thomsclvc8,lt they 
t hink prllctlcnl men w rong In t.holr mclhodl . Ala. 
rule, tht• prnctlcnl a rtisan knowH more or hiA own 
t.rrulo t h1Ln nray other people, und In the abl!cnee, or 
v nry 11t.rnng proof to tho con lra1·y, I he aseumpuon 
!alrly muHt he thuL ho Is not nl t.ogctlaP. r wrong, M 
you would Imply he 111 In t.hle in11tnrat.e. l t woulcl 
f!ervc no p:oou purpose to oxplnln nt prceent how 
the board 1(008 tl-lllt doe11. - D. D. 

Whtte Acld for Glaaa Emboulng.- NARl'V 
(Sivfflrlrt). - 'rhe "white Geld " mentioned by rou 
is probt\IJiy hydrofiuorJo uclcl, COOlJWI!Cd Of hy~rO· 
g en nnd fluorine In their c:cunhlnl11g proporUons­
nc\mcly, 111 pt\ri.H of ftuorlno to 1 pnrt of hydrogen. 
Jt lli ohtuincil by dl!l8olviuK tluorRpnr in ti111Jihurlo 
acid, und condensing tho nulcl t ume.<t In wu~r. It 
mny Ill' got. thronJ.(h nny chcmlflt. nncl clrlll{fP81. In 
gutt.n.-percho. bottles 'rho n clcl IR clRngNOUBIY 
corro!!h't!, nnd w ill cause ruduful wonncls If allowed 
tu touc h :.ho 11kln. It. will diH!Ioh·o glrt~tt. or uoy 
oth1•r- HllltRt 1~noo contnlnh•K sllll:on, 1111 t:lcinn und 
unrLh(•ll WILrA, by the noLI em of I he Jluortne o

1
n 

tlto ~lliNm In the glns11. h1•11 M lt. must be kept n 
Klltt.a-Ju·rchtL ,bot tles, on which IL bU8 no uctlon.-
<;. K t ) 

F uturo Subjeota. - W . F. R . • <flllmottlh .­
'l'ltallkH for t<IIJ::I(CII:II.nrl Rllh,lrc:t l'l, lWec·t RhuliKbO 
Kh't•n to ymu· Huggesl.lonslll Vol. U . of Woru<.- o. 

Restoring Writing Doek .- A. n. (Lontlon).- l 
HIIJIJIO~<· it lH nnlr t.hu pniiHh of your clcHk which hill 
tu•puf!(·orr·ltC'II. nnd UmL the woucl ll.l!elr Is uninJured. 
If thi!l i-.tltn nMc{ all you hnvu to do I~< t

1
o
1

1!Cr11
1
fOJ! 

d•!un np wll h g nae paj>cr, o.ntl repol e 1. 
wnt~cl iH i 11 j ur·orl lt, will >0 ~~ more s<'rioutt mo

1 
Her, 

n11rl 1 11111~t lmvo CurthOJ' portlculnrH ~··fot·c can , 
lll'lp rnu. If l'OU wunl. furlhor adnro from Ul 
Ht~Y if you c:ttn' Loll lt, t.lto kind or wood. and.{~ 
po·dallv Kll)' wlwt.her lt IH veneered or solid. (, v 
nnv de·t~dlhl you nmy tb lnlc import.unt, for In lhl8,;! 
In 'rnnm· oLhnr C'l~OII, the moro pnrliculnrs we hu. 118 tho hcti.e1· it nn answer ts to help you 1\11 muc 
11 mil(lal. 'vu not be ntrald or giYing t.oo 111~~ 
tlc uln.r11. thinking I bey will bo of no use. not 
1 hcv wi 11 not llll be ueoful, but those that are., 
so -\vlll ho tlklpped. eo rlo not. thlnkyou Olltti!O Ul 
trouble by writing too oxpllclU1.-D . A. 

• 
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PI~ Frame.-Wu:i MARE.-You ask how 
you can decorate the top o~ a. picture frame. of 
wbich you send a. paper c utting. Now, ho w can I 
possibly tell you anything th~~:t Is likely to .be of the 
sUghtest assistance to you Without k nowmg m ore 
than I do about yow· ca}labilities 1 !<,or inst.ance, if 
you can carve I should suggest that by carvmg you 
might vastly imJJrOve the appearnnce of the to\). 
although so far os I can judge fron1 the paper it 1s 
hardlY worth while wasting much time on a thing 
which is fundamentally p~o~·· As this, how:evc:r. is 
a good deal a matter ofopm1on you may be mchned 
to }fvisb work on it, and I should certainly re­
commend carving. If you are unable to do this 
you might put pi~ces ot silk P!ush at th_e bu.ck of the 
holes-<>r et"en p1eces of a. different kmd of wood 
You do not tell m e what wood the top of your frame 
is made of, nor the thickness, nor whether it is 
aimply as an overlnid veneer that you have a vailed 
yourself of the piece as per paper. I might go on 
conjecturing for ever what wolLld do for your pur­
pose and still fail to hit the point. It is reaJly a. 
pity 'that so many inqui.rers frustrate etforts to help 
them by withholding details wluch might be eu.sily 
supplied.- D. D. 

PolJ!IbiDg Music Cabinet.- W. H. C. (South 
Norwood).-Your music cabinet must, indeed, be 
an elo.boratcly carved and n1oulded am~ir if you 
cannot get it polished for less than a sovere ign, und 
I am inclined to think there has been a mistake 
somewhere. The fi~ure is a ridiculous one for 
such a piece of furmture as a. music cabinet; but 
are you sure that this is what a cabinet maker 
would call your contrir"ance1 Is it not rather what 
he would call a cnbinet-witbout the mus ic-and 
consequently u. much larger atfair than ot·dinarily 
known as a music cabinet 1 If you wish to try the 
finishing yourself in the way you suggest, you can­
not do better than use a mbcture of whiting and 
turpentine, wilh rase pink for colouring. ~'or vo.r­
nisb which .. rou could put on with a brush that 
would look lJett<.'r than ordinarr varnish ." all I can 
say is that much depends on what you call ordinary 
varnish. A spirit varnish is what you should use. 
but this is the ordinary varnish for such w ork. Of 
course you 1nust not expect the same d egree of 
finish as if your cabinet were to be properly French 
polisbed.- D. A. 

Loadstone. -A. B. D. ( Whitbm·n). - N a tura.l 
loadstone (more properly lodestone) consists of a. 
COOlbinat.ionof the protoxide and peroxide or iron. 
I t is found in considerable mnsses in iron n1ines in 
Scaodina via, Germany, I taly, Spain, Chinn.. and else­
where. To procure it A . B. D. will probably haxe to 
g o to some d ealer in mineralogical specimens. Mr. 
W . Cuttci'S (naturalists' agent), 35, Grc:.tt Hussell 
Street. Dloo01sbury, London, \V.C., w o uld be able 
to supply him. He will get a serviceable lump l'or 
a bout 3s. Unless we are mistaken m uguets are 
more commonly made at the present day by sub­
jecting soft iron to a strong current of electricity. ­
M.M. 

Bichromate of Potash v. Chromic Sa.lt.-T. F. 
(Manchc.~ter Squar e).-Chromic salt or chromic 
acid in n battery gives more lasLing strength to the 
battery than bicbrome of potash .. - G. E. B. 

B.eollniDg Chalr.- CABINET ·M AKER (Rawten­
stalli.-The copper rh·cts you inquire about can be 
had from S tnuton Bros., 73. Shoo Lane, E.C., or 
Faithfull, Boro·, S.E. 'l'he cost is about l Od. to ls. 
per lb. Hoth these firms are in London. I do n ot 
know of any place nearer your home where you 
can purchase nvcts, but why not use iron instead ; 
you c.a.n then have them made cheaply by your 
local blacksmith, or, if at all handy witll tools , can 
easily make them yourself from a piece of iron rod, 
p urchasing the necessa1·y washers ut the it·on­
m!>ngers. This would save you trouble, and econo­
m iSe postage or carria.ge.- G. LE B. 

Practical Electrlcity.- S. G . (Norwich' .-An 
autboritath·e book on this subject is A yrton's 
"Practical Electricity,'' Is. 6d ., Cnssell & Co.-
F. J. C. · 

CopfiDg Preaa Makers. - P tCKWIOK. - The 
followmg a re good makers :-Hughes & Kimber 
W est Harding Street, London; Mordan & Co., 7' 
<.:heu.pside, London. A. book on engine3 and boiler 
con:~truction is vVilson 's "Treatise on Steam 
Boilers" (6s.), Lock wood & Co.-F. J. c. 

Small Stdebonrd with Drawers and Cup­
boar~.-PBAIJEN. - You send o. proper s tring of 
quesllons to be answered. Several of them need 
ecuJ•cely have been asked, as they are answered in 
the text a ccompanying the designs. But you want 
apparently to thorouKhly understand what rou are 
go1':1g to ma ke, and some doubts are troubling you 
wh1ch you want set at rest. 'l'his very laudable 
ambition o.n _Your P!Jort I shall endea vour to assist 
you In attammg. li'ust then, I presume you find o. 
di~culty in carrying the moulding shown on the 
takmg part of the pediment along the ends. After . 
clampiJ1g the moulding on the pediment. and finish· 
lng it as seen in the front viewJ you must place a 
pioce of wood behind the pea iment to work the 
m oulding ou tllllt reaches the bo.ckmost j>art of the · 
C'.Orolce m oulding. This piece of moo ding that 
la put o n behind the pediment need not follow the 
rake of the perl iment-it may be quite fiat on i ts 
t.op edge (see Fig. 1). (2) 'l'he upper part consists 
of one frame wi th 6 panels in !t-3 below the shelf 
and 3 a hove- on the top of which rests the canouy 
and ago.inat w hicb the shelf is screwed. 'th~ 
cornice, therefore, l!Jld the shelf and bn~.ckcts are 
a ll iere wed to tnis back frame, nnd nro held 
together by tho.t means. 'l'he two side vu.rt.s of this 
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large frame are dowelled. or pinned to the cen tre 
glass frame. (3) The panel under cen tre glaas hna 
a. planted moulding rouml it of s ame section 11.'1 that 
round glass. (4) 'l'he u pper por tion is secw·ed to 
the lower portion by m oans of screws f1·om bolow 
the top entering the bottom rail of u ppor pa1·t, and 
b v the pins turned on the lower ends of the pillars. 
These pins should fit tightly into the holes bored 
for them in the top. Do,vels should also bo put 
into bottom edge of b rackets to fit into top in s ame 
mnnner. (5) It the fillet shown be hind moulding 
under top (Fig. 11) be the one you refer t o, it is 
required to ma ke the drawer 'II'Ork properly, and it 
is screwed at front and back to the gable. (6) 'l'h e 
division between two top drawers is the same 
width and thickness as the drawer fore edges, and 

Ilg. ], 

l'ig. 2. 
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has t wo beads scratch ed on its face. It is m ortised 
between the two fore edges . (7) The fore edge of 
centre drawer is mortised into the inner gables (8) 
w hich a re t in. thick. (9) The inner gables ·are , 
fnstened between bottom rail and foro ed~e by 
m ea ns of a pin or dowel. A fielded panel IS one 
which has a broad shallow eh am fer or bevel worked 
on its edges. Sometimes the fielded side is placed 
to the fron t a nd sometimes to the buck. (10) T he 
graJn of bottou1 s hould run in the same direction a.'! 
the top. It should be secured to end gable rails by 
moans of dowels. 'l'here is not much fear of 
bottom splitting when it is bloclted, it the wood 
is dry when you use it. (11) 'l'he s haded portion 
(in Fig. 12) under bottom rail refers. of course, to 
the little brackets underneath it. (12) The mould­
ings, shown in Fig. 2, in line w ith drawer fore edge 
consist. of two beads scratched on top rail of guble, 
near its bottom edge. T his top rail ili broad enough 
to receive t ho drawer bearers on inside, so that it. 
thet·cfore, appeo.r~ in a. line with the fore edge or 
dro.wer. A halt-plan, showing horizontal sections 
of gables and cnrcase backs, etc., is given in Fig. 2. 
whlle o.n upright s ection of outer go.ble is ~iven in 
Fig. 3, of cnrcase back beh ind cu.J)boo.rds m F ig. ol, 
and the same behind recess in Fig. 5. The inner 
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ga ulcR hcing phun - not. framed - an upright !lcction 
fs t.llllli:Cc>~:<~ary. -- A. J\1. 

SUver Platlng.- '1'. Jl'. ( llfanchr.,fm· SIJII•Lre).­
Wh•:n sih ·ct· o; o!IIC>! olf fi"OIIJ un arlicll, 1l nring the 
f\uis hinp; proccli~ of Rc rutc!J.IJrushinK or lourui>!hin~. 
it ~; hows eithcr-(ll That tlw pl1.4ting Molutiou i3 not 
prolJerly made up ;(:!) l.lmt, llu: urtii:lo wu!i n11t p ro­
per y !'rcpnrcd fo r plutiug; (;11, or t.hnt llor, s ih·•;r ha.'i 
been lorccd on too fust.. 'l'ht: limL foudt y~ou t,a\'C 
ccrt.ni uly full en into. You lliiiMI !IIJt:ul.Jthcr:;:unidc; 
to lhe uitricucill !:lolution •1f Hih·•; l", us ll oi>~ will ;.:-h·e 
you ni t rutc of potw;h iu yoHII' plal.illl.( s<JIII I i''"· and 
thus c:mse the s il ver logo on iu a loone c;IJ il lli tion. 
Aft er dissolving the si l\'c r in 11itri<; ao:icl. cl ilnted 
w ith one.flfth it..'l hulk of disli llNI wn.tc·r. ,.,,111 in ut: 
to heut t he ut:id solution of s iln:1· molll ul l Lht: l'rt:c 
a cid has been driven olf in the fcmu M !i iNLIII. und 
only o. waxy pu.sto n; mnins. 'J'hi!i pa; lu will be 
n itrate of s ilver. and w ill fonn 11 Holiol l11rnp when 
cool. Dissolve this in 1listillc-d watc; J·, uml add to 
tho ni trate of silver solut.iou a solution 11f cyanide 
of potassium, a little~ at~~ time·. st irring frc:qu ently 
with a glass rod, until th C> I:yuniclc "''lul ion ccu'lcs to 
throw down white cl ot:-~ IJf s i I n : r 1'\'aniclt :. Allow 
i t to rest for a fe w 11\inutCf<, rlu:n 1"';". a war all the 
liquid from the s ih·c r cyanide J•reci pitalf:, u.nli pour 
in some clean water on tile prcr:ipitalo:. Allow 
this to rest for a few minut e .... th c.:n !Jflllr i1 on·a~ain . 
This is the w ay to w ash 1 hn si l H' l' c:yuuldc;. und 
s hould be repcutcd t wu Ill' t ln·ce; 1 ill lbl l" wash a wuy 
all t races o f nil mto or polt~sh. \\"hen 1 his i..; done. 
dissoh ·o the ;<i l\· .. r cyanic it- iu a sulul ivu ,,f r·ruuidc 
of potassium to form the J•lnl in;.: .;ol ulion. ~cotu the 
w eil{ht of polas!li 11111 cyani cJc.: u:~c •l "' co111 pll'ttlr 
dissolve tha s il\'cr· eyunidc. llllfl add o11n-tlfrh uwrc 
to form fre:: cyani rlc~. ~lukc.: IIJ> the: AO)IIliou with 
disti lled wu.tc·r tu coutain at least 1 <J uncl' <Jf :,; il \'l,: r 
in t•a ch gallon of so1t11 itm. T hl! Jlt'I'son whc,., ,; in­
strnctions you f.,lltnn ·cl, omitted 1huso iuoporlanl 
detail::~ . ~cconrlly, .it i:; not enough to brn.;h thc 
arricle clean. Hy ll't· uting thcn1 t hns. you loan: 
only 111ade thC1~ 1 1ncc.:h:ulically . clean, wh en:!'-" I hey 
lllliSt he chl' lllll'U.!h · c lcun Ill IIISUI'c a pcrlc!cr. acl· 
he rc ncc of thc- si I \'e r cout.ing. .·\ 11 tu cc hullicul 
clcanin~ s till lc•a \' CS Oil 1 he arLieil' :sn11w purl ides nf 
dust, or of loosl' ll• '•i JtH' ta l. u1HI 1 1,..,.,,. must be.: di!i· 
solvctl olr in <.L pickle before the 11rlidc i-; pl:u.: Nl in 
the bath. Dip the m tir:,;l in olclnilric ucitl d ilntcrl 
with wat er. Lllf' n i11llte cy:lllid t: clip. a~ you pr•Jpo~c. 
bct'on' plat:i11,1; thCin in 1 he plat ing bath. (::'cc also 
my article ou ilruss fc~t· an a ccount u t' pickle.,.) Lf 
they are to be hu1·111s hetl, thcr ><h•mlcl u.lsu be 
quickcd ill t L lUlutc ,;ol uLion of nil role uf mercury 
(~ oz. in 1 g-ullon of di!; t.i llcrl wu.tc1·) hcfon1 bciug" put 
in the plutin!' vat Thirdly, if you use to•J 111ucb 
batte ry power uutl force on the s ih·cr too fa:;l, it 
will strip oft' whilst being· hurnis hed. 'l'IIC current 
from one or two Sllll\11 Da.nie;ll cell:; .. •>I' !:;1uee cells, 
in series, will be qu ite stron~ c nou).('h l'or your pur­
pose. Let the si! ,·er anode expm<~ ·d in 1 he plaLing 
vat presen t the same sur fuec us t hut of Lhe article 
to be plated. I shall be pleased to ud \"ise you at 
any time.-G . B. B. 

Acorn and Cone Work.-F. H. (Dw·lill{llon).­
l.<'or the work to which F . H . r efc1·s lll ttny objects 
which may be collected ill cnunt r y rumbles w ill be 
found useful-all the nuwy kinds of lir cones. acorns 
ft•om the dift'en•ntspecicso( oak, t h e beech-nu t with 
its husk, grotesque and lmottccl twigs. etc. l t is 
w ell to have )Jlcn ty to select from before beginning 
work. These objects can be dried by putting- them 
in nn oven that i:! no t too hor. Acorns will need to 
be taken from thcit· cups u.Hd glued in ~gu.in . FC?r 
picturo.fmuws~ brackets. ~?lC., t bo fr!Lill,CWOI'k. IS 
best mac:leof pmc wood, whwh can be stamed \nth 
umber to an ouk colour. The s maller objc·cts are 
merely g lued on. the lur;;e r u1·e sccnrcd e iLhe r with 
small brass pins. tho projec.ting ends of which arc 
cu t oif ·with nippers, or with uecclle-point,; (which 
aro sold by the pound fo1· SlH:h purposes) the project­
ing ends of wluch are readily broken otf. Another 
WO.f is by breaking up !urge fir cones and gluing 
tbe1r sca les over the entire surface of the wood so 
as to form a complete g round, and on this Ji.'cing 
the larger objects. I n uny cnse the whole. 'vhen 
finish ed, has to be T'Ul'nished. Any ~ood copal 
varnish \vill do, and by grinding burnt umber in it 
the work can be brought to the colour of old oak if 
desired. A cum cl-huir brush is used for putt ing on 
the varnis h, and two thin couts a ro better than one 
thick one. \\"hile d1·yiug-, the vat·uish must be kept 
from dust. Another method of utilising acorns is 
b y pim·cing them from cncl to <'nd, thron!{h cup and 
all, with a large needle (which musL of course be 
done whilst they nr<' yet softl. nnd threuding them 
on wire. Dy a Colllbination of s uch wires of ucorns, 
bas kets in which 1.0 SIISpcnrl JIOI.:> O( ferns or flowers, 
and other half rusti,, mutlt•r:>, mar be formed. 
'l'hesc also need vnrnish ing.- 1\1. 1\1. 

Power of Daniell Ba.ttery.- LINK'IIAX.- If the 
cell in whic h the zinc element is pluccd i ~ chnrged 
w ith a solution of zinc sulphate, und the coli in 
w hich the copper pinto is plnt~etl is charged with a 
concentraterl tlOlution of copper su lphate muin­
tainod in thi~ coudilion by u resen·oir of copper 
sulphate crystnls. the JU \1.1<'. of l'ach puir will be at 
starting about 1 , ·olt. nud this will probably work 
up to 1·07 vol ts. when the copper plate has been 
coated with electro-deposited copper. 1'ho E.M. F. 
of the 12-cellcd buttery will. the1·e(orc, be 12 volts 
a t starting. working up to 12'84- volts in the conrse 
o f halt un hour. The internal resistance or a. Daniell 
battery varies considerably, and as the volume of 
current exp1·c.'ised in mnpcrcs d epends u pon the in­
t ernal resistance or the ceLls. ono cunnot say exacUy 
what the output of yours may be, apart from 
actual measurement. I t is, probably, something 
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bet'"'een n quarter and a half amp<'ro for the 
whole battery but not 111ore. If roppct· is nllowcd to 
deposit on the porous p:11·titions, t h\! .-unent will fail, 
not only on ncrouut or n hi~hcr intcrnnl resistance, 
but also bernuse this short circuits th t' cells. To 
pre"'cnt thi!', kccp thl' zinc. and nl~•) thl' ~ino mud, 
from tou..:hi n~,; tl h ' pClrous partitions.- G. K ll. 

Eleotro-deposltion of Copper.-.\. J. ( .lfan· 
c1te.stc1'.- (l) 1 do not know of n. ho11k ,ll' \'tltt•d cn· 
tirely to in!nrm:1t inn "''"Pl'Ciing coppC'r. "British 
Manufacturin~ I ndnslril'S, .. \" ol. n· .. 1111 :< an a rticlo 
d e"'otcd to C'opprr. ln Rloxtlm's t ('XI book on 
m etals, you will tlnd ru1 article on this snbjt'ct. 
There are also :'omc vnlun ble lcssons on copr,er 
working in CasseiJ:. •• TC'chnical Jo:d ucntor.'' 'I he 
electro-dcposition of C'Oppcr is fnllr t rcnt\!d in 
"Electro-depos itiC\n,'' by A. Watt. a book fre­
quently mt'nt ioncd in W otu.;:. t:!) It is p0$Si ble to 
deposit a thin tilll~ of coppl•r on both ::.ides of a 
sheet of blot ting-pnper; but I •lo not know of any 
method npnrt from that of electro·dC'position. " -hy 
do you object to this method I Gi1 'l'Llcre is no 
liquid which will softe n a sht>et of COJ1pcr, either 
w1th or without dissolving it. A sheet of cop~1cr 
can be thoroughlr softent>d by l1cntin~ it to a. dull 
red heat. ( 4) Copper will oissoi\'C m sulphm ic 
acid, and form copper sulphate: nlso in nitric acid. 
forming copper nitrate. (5l It rou nsk for annealed 
sheet copper you will get it soft: but if you wnnt 
the softest copper obta.inablr. rou will htn·e to get 
pure sheet coppt>r w eU UJUlt'aled .-G. K B. 

Cbaage Wheels. - E. G. ( n· oll't'l'lla mpton).­
Though_your query was worded "chuin" wheels, 
I perce1ve that you must ban~ nwant change 
wheels. and can picture your pleasure in coming 
upon the articles on p~c 43S of \\"om~. so clearly 
e.~-plaining how these aro armngcd. 1 hope you 
will thoroughly master that cxplnnntion. A Ycry 
simple wny to pic-k O\lt the ri~ht whcds for the 
moro ordinary threads is to pnt on the mandrel 
a whet'! bn"'ing ten times the number of tcNh as 
there nre threads per inch in the lend St'rew (in 
your casr it . would be twenty), then. on t.he lend 
scre\v, ten times the number 'or lt'CI h as there are 
to be threads pe r inch in the screw you ";sb to 
cut. Thus. if rou ha."'e two thrca~s per inch in 
your lf'Ml screw, put twenty teeth C\n the mondrcl: 
then if you want to cut six thrends, put sixty on 
the lend srrew; if ten. put 100 on the screw. etc.­
F. A. M. 

Screw-Cutting and Boring : Screw-Bore. 
-( JVarblttonl.-It weakens a screw Sut'h as the 
mandrel no!'e to cut a groo\'e for the tool to run out 
into. You can a>oid this either by drilling a little 
hole at the end oft he th read, or by putting th<' left 
hand on the pulley of the mandrel to control its 
re"'olution at the end of the thread, and then 
gradually withdrnwing the tool with the right hnnd 
by means of the fccd screw. Of course tl:is requires 
a.littlf' dext,erit.r. The long hole in the ro.sting of n. 
poppet head must. bo Yerr accurntc ind<'C'd. and it 
you cannot use 11. bar to bore the. hctuls in po~ition 
on the bed. I should finish t hn t hole with a parniiC'l 
r hymer: a rose drill should do nbom M well if 
.rou leave "'ery little for the lnst one to take otr. I 
should Ul!e a ! ·in. bC\ring bnr in your l'I\Sc. turning 
up the cutter witll the bar so as to ensure its 
cutting equally at each cnd.-F .. -\. M. 

P1cklag Locks. - E. G. B. (Rorhrstn·).- Ordi­
nary lever locks can be picked in the mnnn('r de­
scribed in No. 26-i.c., by rais ing the lcYcrs curt'· 
fully one by one, and keepinK sutlicicut prt'S!'ure on 
the bolt. to retain them in tht'ir positiC\n. This cun 
be done with nn mstl'UJllent such ns described. or 
with two small picks. It is. however, a. tedious 
job, and it. Is usually much quick('r to force the 
lock and re pair it a fterwards. Locks which have 
patented improvements,. such n.s. movable stumps, 
wedge, bolts, et<'., etc., m addtllon to lc"'ers, nre 
practically unpickRblc. The sn.mo may be snid of a 
Hramah lock if it is in good condition, but the 
w~~s ot this lock frequently get worn, and when 
thiS 1S the case U1e.r cnn gcnt•rallr be opened eitber 
with a blnnk or a goose quill. The ordinary letter 
p_adlocks are only made to open at ono ward, so 
it you take down the letters off each drum, and 
put them on paper , you can sec at a glance the 
different words the letters will make. and can try 
them in rotation. T hese can be bought for less 
than two shillings. so it does not pay to spend much 
time in trying to discover the wnrd, nnd the 
quickes t way is to file the shackle off. The inter ­
changeable ones, however, can only be opened by 
chance unless you know the combination. Lett-er 
locks ~re need exter.sivcly in .America, but are not 
m uch 1n ftwour in this country, owing to the risk 
of ! orgctt(ng the combination. being overlooked 
whtle sett!ng the lock_, or ha "ing it extor ted by 
personal nolencc.-T. \V. 

IV.-QU£STIOX8 ANSWERED RY COltRESPONDE:STS. 

<Eollaa llarp.-S. )1. (Glo1tcr.qtcr) writes in 
reply to G. L. G. (see page 4iGl :-"I happen to ba"'e 
t":O recipt·s by me tor the same. whil'h I w ill sub­
mlt for your pcruenl, and use if you think fit, though 
I can say nothing R~ont the practknl pnrt. of them. 
To const r :1ct. nn reohun harp, n box s hould be mnde 
ot very thin cedar, pine, or other soft, w ood. It 
sh_ould be of n lcog;tb. cxuctly answering to the 
Window 1n which it IS mtendect to bo placed 4 or 5 
inches in depth, and 5 or G inches in width • Glue 
on it, a t the extremities of the top, two pi~ccs of 
wainscot, about l an inch high and t ot nn inch 
thic k. to serve- aa bridges fort he st rin~rs. nnd inside 
at each end g lue two pieces of beech about an inch 
aquare. and of eqnllllength to the width of the box 
which is to hold the pegs. Into one of these bridgcti 

• 
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fix n.s many pcgs (such as are used in a pinnofot1c. 
~honl{h not so lnr~tc) as there arc to be stringR. nnd 
1nto th(' other Custcn o.s mnny bra..<~.'i pins. to whic h 
a.ltnC'h ono cnrl of the strings. Thcn strin~t the 
ins.trumcnt with amnii catgut or first fiddle strings, 
rtxm~; ono end of them, and twistiug the other 
round the opposite prg. 'l'bese strin~. which 
should not bo dmwn hght, must be tuned in unisC\n. 
To procure tho proper pnssnge of the wind. a thin 
bot~rd, supported '\>Y four 1~e~s. is pi need O\'er t ho 
strmgs at u.bout 3 mches rlistnncC' from th<.l sounrl­
ins-bonrd. 'J'ho instrument. mu!lt be expos('d to 
wmd nt a window pu.rtly open, and to increase the 
force of the current of air, either the door of the 
ro_om, or nny opposite window, should be oprned. 
~\ hel) the wind blows, the strings begin to sound 
m umson but us the force of the current increase!~. 
the sound changes into a plrnsing admb:tnrc of all 
the eight notes of the diatonic scale. An 1\'0iion 
harp is constructed after this mnnner: on ohlong 
box of thin drnl bonrds, about 5 or 6 inch<'s d<'cp. 
wit}t a ci rcle drnwn. in t.he middle of the upper sidc 
nn mch and a half m d1ameter. around wllirh nr~ 
to be drilled small holes. Alon(l the 'upper side of 
the box seven, ten. or more smnll !'trm~s of V<'n· 
fin e gnt nre strctchcd over bridges near <'nch enJ. 
like the brJdges of a violin, and ti~bten<'ti or re­
laxed with screw pins. The strin~s must be tuned 
!-0 one and the same n~te.at1d thcmstrnment plarcd 
m some current of a1r where the wind c·on pu!'s 
over its strings with freedom. A window which is 
exactll· equal to the length of the harp. with the 
S'\sh first raised to gh·e the air admission. is n l'ood 
si~uation. \\"hen th<' wind blows upon thc st rlli J:S. 
wtth various degrees of force rlirfercnt musi<'ul hlnt's 
will be sounded. It G. L . G . adopts eithf'r of t h('se 
m ethod:>, 1 should very much like to know t.l.le 
amount of success he meets with.'' 

Battlesden Cart.-.~:\' .A~tATEUR (Paris) writes 
in reply to\\", W. W. (sec page4-H ). who says .. · be is 
astounded nt some things Sltit\ in r cfercn<'e to 
makin);t n. Bnttlcsdcn Cnrr.' That feeling will sub­
sitl.e m; his int.clli~t'nca expands. H e snys he ill an 
impt·o,·cr. The few words I hnvc to say will be of 
ser\'icc to him. as be is ob,·iously anxious for im­
provement, and desires it in a branch of his trade 
closclr nllicd to th<' brandi('S h<' is waiting- to ha"'e 
explumcrl in \\"oRK. llur rirst. to tbnnk. you for 
your conrtes\· in nllowin~ ad,·crsc remarks to . . ~ 

appear m your most useful ('Oiumns. whic h. amongst 
oth~r f~nturcs.of worth: enable workmen to expr~ss 
tbetr news with unu.brtdged freedom. This latitude 
will, l trust. tench the amenities of corrl'S{lOndcnce, 
and mt\y be the starting-point of ctcscrtpti>e cx­
ccllcnct'. too often lacking in workmen's writing. 
which should make us bear and forbear, if some 
tri"'ial mistakes in terms or omission of a word 
occurs to mar the completent'ss of good intentions 
in writing for others' guidance more than for t.heir 
own gain. I know nothing C\{ the writer of the 
article on 'llnttlcsden C11rt :\Takins.' so thnt I ca n 
say the few improving words to \\ . \\" . \Y. whil'b. 
upon rctkction. he will appreciate. First, as Ill it 
being written br n. clerk- it so, it is to his credit. 
One of U1e leading writers on conch making. bolder 
ot prizes and certificates from the Coachmnkcrs' 
C'ompany and International and other exhibitions 
for rc porrs and impru,·emcnts in carriages. was a 
workman like " · · \\". \V., and wn.s olff'red the 
position or clerk and manager at greatly increased 
wages. 'fhis did not detract from his competence 
to write on concbmnking, which is appreciated even 
in Am('ricn, by the tact of seven dil1<'rC'nt. journals 
copying one ot his nrtieles as soon as it was SN'n in 
the Stnte~. and heh; now suppl'l' ingmatterfrom the 
}' rcncll J<:xposition for thirty J(mrnnls. English and 
American. which nre extensiYely eopied into other 
,lOUrnnls. But to the pnrt of my le11er '~hicb I 
write spcciully for \\',\\·. \\'.'s improvement. The 
writer on '.l::$uulcsden Carts • spoke of shafts of 
American elm, which is ditferent to the elm which 
seems to ha.\'C come under his notice. It is exten· 
sively used tor shufts in America. F!"anc(' , and. to a 
large extent, in :b:nglnnd for cheap carts like those 
referred to. _4..merico.n elm is ust'd for the side!'. 
in alternate strips about four inches wide. Birch is 
used, but if the writer omitted that word, be would 
of course admit it, as \\'. W. " '· n1ust ndmit his 
q uotation omitted the word' .American.' But 1t is to 
be of ser>ice in instructing the writer. and those 
who he said he asked about elm shafts, tllnt I mainly 
write to inform him that ther e are about rifty-four 
Yarieties of elm, .most of which grow in Entiland, 
one extensivelf. which deser>es the attent1on of 
W. W. W. I t 1s the w.rch-elm, a straight-grained, 
tough pale yellow wood, often with a small heart 
of dark brO'I\'ll colour . I t bears the male and female 
blossoms on the snmc tree. and it is supposed the 
brown heart. is due to the accidental impregnation 
of the female seed by the male seed of the brown or 
common elm. As this brown is not quite so tough 
as the yellow wood in some parts of England. t.hc 
wych-elm is used for plough-beams, '"'nggon and 
cart shafts, or parts where toughness or stren(tth is 
essential. It culth·nted with the same a ttt'nllon to 
pruning tor straight growth as ash, it w ould be a 
useful wood for coacbmakers, as it, is now for 
wheelwrights in the country for waggon and cart 
work. It is a little dearer than the brown or 
common elm." 

Simple Inoubator.-NOVICE (Johnstone) writes 
in reply to W . L. (K ingsla11d, (see pnge 55i) :-" I 
flnd a very ust'fnl article under· Simple Incubator,' 
which I mean to try. "<' hat. kind of lamp would 
you nd vise, and how long will it burn 'J I s there 
nothing about regulating the heat, and has Mme to 
be kept constantly a pplied to it 1'' 

[Work-Janunry 11, t&n 

Tratlc Not e!! nod Memoranda. · 

'filE folJowing, n.s !'.fl!'xiblc paint, is said to 
tn~n s~t ftl ctcnt flexibtht v to enable a sheet coat~ 
wtth 1t tq bo rolll•ll :-8ott sonp, 2 oz.: boilin wa 
12oz. D1ssoi\'C nnd wot·k well into usual 0~ pal~~~· 

COl'!!"fRNTINO on the <'C\f't of C'ity improvemt la 
th.e C1111 P7'c.<ts says: "'l'hc widening of Lud ~ • 
1 h ll !lltS COI'CI'Crll\ period of nC'OI'Iy Lwenty la to 
nntl1::: now almost COlllJllC'tC'd. '!'he houses se[ ba~ 
urc all on the so ut hc rn side. The first lot inclu~ 
th~ l~ouscs front {•1 toil. Lutlgntc-hill, cos't the Com. 
nuSSlont'rs of Sewers !!._"5,405 .A. few years late 
another block wn.s tnkcn --19 to 35- at a cost J 
£43.$25. The houses, 11 to li, necessitated an outlaJ 
of £63,26$, nnd the last operation. including 37 to 47 
and 5. St. ::\lorlin's Court. cost £131.828. 'I'bis make& 
a tohd expenditure up to the p resent time of 
£.1'24.3'~6 : but lh<;ro wJII he a <'onsidcrablc recouJ)­
ment m connecllon wllh the last item. 

WORK 
~~ J>rtl>li•l'< d 11f l .n n l'llr Srnn·nyr. /.71tf{lilfe flln 1 modnft, <11 
9 ()' rr.-.r .\' , ,., r,tt ll"rd ,u '''!' Jl m (if' ll!llfl, on rt ,./tt•uld ~~ ,-.bt; .. ,;nlllt ff'Cf'r· 
' t"ll tre t h r. • "sJ'''''d I J,, t '' lltd 1\ '"f'dom cm Fridav (ll t J,t ltllt "· 

TER~S OF t>U USCRII'TlO~. 
S !ll•'nl h~. frt•(' by )!OH .. 1~. 1!4. 
" JU,•nt hs, .. • • • • :ss. 3d. 

) !! Hat ttU lJ S., • • • • , 6f.
4 

6<1. 
l'I'Hnl t>nlcrA olr PM! om~r (lrt'trr~ J'l\!~hlP Ill lht' Geatral 

PoH unkc, t..Judou,to C.A~IIKt. L and l'••)II'A :Sl', Lu11ii,-Q. 

TEil)lS FOlt TR il l:SIIl!llTlO:S O P A 11\"ERTI::.E.ll lt.'~TS Ill I AITI 
W~i>KLY ISHi l:. £. Ld. 

t1n,• J>o!'t' • • • • • 12 0 o 
Un 1 f rno.:o· • • • • 6 10 0 
~uant>.r l':t~<e • • • s 12 e 
E!l'hl hut a l'n!'e • • • 1 t: e 
\ln,··Sixh·rmh uf 11 Pnso • • 1 0 o 
In l\•lumn, per mriJ . 010 o 

P,·omiri~Pit J'O,ifif'tl,•~ ,..r n ~fl1(l$. tt/ ;nttft£ou•, 
bv lil•• rual orrnutl(tlfi'HI, 

Small 1•rep~1d A• I l'rrll~•·mcniF, ~uch as i'ltu~liona Wonted 
~n•l Kxcbsn.l'•'· T\1 o•oty Wolnl s Clr I<'F• One i'tlllltnll. nn•l Vnt 
r.•nn~· rer Word CXll'll it ,,·pr Twcnl.:. .o\1.1. (lTUKR Advrr­
ll~t·mcms in Sale 11nd ExrlH\IIJ:P Ci.Jumn ArC cbnrstd Oat 
:'bilhnl' i'<"T t.ino tn\'t'nll!lllfl <'l!'lll word~l. 

•. • AdYertl s<'meniA Fh"uld r('a~b tht> Otnc-t' fon~n 
dan 1n ,.d,·ance ot tbe date of bsut'. 

SALE AXD EXCH~rG£ 
Tools., Tools. Tools.-The cheapest house in the 

trade ft)r I::n.:lbh :tnd A mc:rican tools is i.l'~T' s, ~97, Hackney 
Rrod, London, I::. ::iend St:lmp for reduced price list. [2 a 

Notice.-We take in Exchange Lathe.~ and variou1 
tools for bell er. Catalogue, 6 ~tamps. Li.st of Second·hlllld, 
::d.-Britannia Co., Colchester. 

Largest Stock of Engineers' and Mechanics' Lathes, 
Shapers., etc. Stocks and Dies. Forges, etc.-Bnlli.Oni.a 
Co., 1.x-, Houodsditch, London. 

Call and select from our stock at 1co, Houndsditch; 
but allleuers addressed Britanma Tool Faclory, Colche<;ter . 

Brit•aala Co. supplv Gas or St~am Engines, and fit 
up workshops complete. Terms, Cash on easy terms. [31t 
~moken, buy "Roll Call'' Pipes. Heahhful, Luau· 

rious, Economical. Post free, 1s. Sd.-At.LB~ DswSNAP, 
65, Pikes Lan~, Glossop. 14 1t 

Patent Unbreakable Twfat Blt.- i in., rs. 6d.; 
tin., IS. Sd.: t in., IS. gd. i 1 in., 2S. 2d.; tl in,, 25. Jod. i 
post ire~, ad. extra.-H ODDAY, Chat ham. 

Warranted Saws.- Panel, 3s. 9d. ; hand, 4s.: half· 
rip, 4s. 3d. I::xchan~:ed if fauh )'. PtJSI free, 6d. extra.­
Hl•UDA\'1 Chatham. 

Special Quality Saws.- Warr.lnted to cut 1 in. 
~Guare iron. .P:uoel, 6~. ; hand, 6s. 6<1. ; half-rip, 75.­
HoBt'IAV, Chatham. 

Odd Jobs TooL-Comprising Try, Tee, and ~litre 
Square, Marking, Morti~, an<l lJepth Gaug!1 Spiri1 
Le\'el, and P lumb, Compa!s, &c. 3s. gd.-HOBDAY, 
Chalham. Is a 

Belt'• Patent Enamelled Adhesive Water· 
Proof Advertising Pape r Lette rs and F1gura 
in all Colours and Sizes.-~ole and Ori;;inal Manufac1ory, 
17, Arthur Street , New Oxford Street, W.C. AgeDt.\ 
apply. Sample sheet gratis. 16 11 

Tools of J:very De•ortption at CLARKE's, 165, 
Fore Street, Exeter. I llustrated catalogue, post free. (7 a 

Model Work.- New Illustrated Catalogue: engines, 
o;a; rings, pans, lathe castinjts, etc. , 4d. :screW>', bolt!', nuu: 
lis1. stamp.-STJFFIN &: Co., 324, Essex Road, London, N. 

11 s 
Jlrllcroacoplc Objecta of every description. ~f!ler· 

taining slides, ss. dozen. Microscoves and all ~equL<tiCS. 
Catalogue free.-H&H RV EBBAGE, 344, Caled. man Road, 
London. I2S 

Six htghly-llnl.ahed Cabinet Photographs (copied 
from carte or ca binet ), post free, JS. 6d. All classes en­
largements equally cheap. List fn:e. - H&N IV Baos., 
Photographers, Derby. (1o I 

Cut Your Own Clotbtag SystemaU~U~; 
guaranteed.- Suits, Trousers, Overcoats, any SlZIOS « 
>tyles.-J AMES HoPKINS, JA, Chesout Road, 'fottenbul, 
Middlesex, [ul 

CoUta•' Pattern-.- 1oo Fretwork (new), :roo Can­
ing, zoo Repousse, (all full size) ; 300 Turning, 400 Slell­
cils, JS. each lot. Fretwork ca.talogve, coarainiQC 700 _. 
gra1-ings, 3d. 

Colltna• Stencdla,- 100, decorator's, ~. 6o•e&.!-
2S. 6.i. zoo, for sign writers, :s. 1 2 Assorted Cot S.PI ;• 
1s. 6d. AJJ 110" &ee.- F. CoLw•s. s~· ... 
Balh. • 
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A WONDERFUL MEDICINE. 
Are universall y admiw·d I () h•· wr,rth a (juin•·:t a J;nx fo r I~Ji ic,n ; a nd 
N ervonc; uisordt:rs , !>lldi a ' \\' in ·l :l nd l'.un Ill Il l!: ~l•Hn:tdJ, ~ick 

H eadache, Giddiness, Fulne~.~ aur l Sl\t· lll ng af t• :r :.:.::.1 ,, I I JI.t.iiW • :tnrJ 
Drowsiness, Colcl Ch ill c;, 1.-lll '>hiug'> ,,f I 1•·:.1. I "''" ,,f ,\ f' IWli":, Slar>rt · 
ness of Brl'a th, Costi ven•·,s, St:nrvy arad l!lrt l< la•· ; <JII tlu: Sku,, I Jr ~ t urlwd 
Sleep, and all N ervo us a ncl Treu,I ,Jirlj.: ~t:ll ': t l i<;u · , ,".i t: •'<C. T hr; frrc;t 
d ose will give n ·hl'f in LW•·u ly 1111 11 11 1• ·, . ' l lrt , I'> "'J frr:IJ•,r •. fr,r tlwy 
h:we d o ne it in cuu ntl r·~o; ea··.• · .. 1:;,.,. ry •;11ffr·r•·r '' l·:orn•: ·, ll y JIJ':i\l:d to 
try one Box of thc>e !'ills, and tlwy v. 111 f,r; a< k rt r,wl•·d ~:··rl tr, Le 

, 
' Worth a, Guinea, a, Box. 

FOR fE~1ALES THESE PILLS AR E 

"A priceless boon, a treasure more than wealth; the banisher of pain, the key to h ealth.' 
These arc FACTS testified continually by members of all cl<1sses of society, and one of the !Jest guar:tntet:s tu the nt·r·:rJu, aurl rl··l,.llla~<·rl ''· 

BEECHAJJI'S PILLS hctve the L cu·aest Sale 
'i1~ the JVorl(l.-

of ci/Jty 

Prepared only by the Proprietor, T. BF.ECHA~t. St. Helens, Lancashire, in n oxcs I S. I ~d. a nd 2s. 9d. each. ~o ld 
Dea ler ; CI'Cn•where. N. R.-Full D irections are giveu wiiiL eac!L flu.>:. 

NURSE'S REGULATOR. 
Patent Applied for, N o. 5139. 

For adju~ting the Irons of all English P:lttern Bench P !ancs. C:tn ue 
easily fitted to any Smooth, J ack, o r T ry Plane, wi th<ntt alteration o f Irons 

already in use. P rice 2s. each; post free, 2s. 3d. 
Price J.·i.~ts free by po.~t on f£1'Pli.catlot~ to 8ule .1Ca.Tcer6, 

CHARLES NURSE and CO., 
PLANE l'UAKE RS AND TOOL lUER C II .<\NTS, 

182, W alworth Road, London, S.E. 
(Estab lished 1841.) 

RUBBER STAMPS. I 

JI. S.A VAGE, Manufacturer and P at cntc('. I 
Rubber Stamp$, Rubber-faced Type. The "Climax" 

nnd other Dating Stamps. Patent Ink Pads, &c. &c. 
lllakers of Boxes, M ounts, Presses, Vulcanizing an1 
.llloulding Mllchinee, Braa11 Turnca Ovals and o~aer 

Shapes. 
.1/ATERIAL and all S ttppliu / or 1/t.t Trad<. S:at< yo:rr 

rtqu' rcm <n ts to 

H. SAVAGE, 33, CHEAPSIDE, LONDON. 

TO INVENTORS. 
Jr you have an idea for an inventi•m PAT F:NT it for a trifling cost. 

Parti cul:u s and Pamphlet rrct . 
RA YNOR & CAS SELL, Patent Agents. 

3;, CHANCeRY !..ANE . l..ONIJO:o-i. E.C. 

E STABLISHED 1851. 

BI R. :s:. BE c :s:. BAN' :s:.. 
Southampton BuildingF, Cllanc:er.v Lane, London. 

THREE per CENT. I NTEREST allowed on DE· 
POSITS, repayable on dema11d. 

TWO per CENT . I NTEREST on CURRENT 
ACCOUNTS calcula!cd on the minimum monthly balances, 
when not d rawn be low i, roo. 

STOC KS, S H ARES, a nd ANNUITIES Purchased 
and Sold. 

HOW TO P URCHAS E A H OUSE FOR TWO 
CUI~cAS PER ~10 :-.ITH or A I'COT UJ' LAND F OR 

, FIVE SH !LI.INf,S PeR MO NTI! , with lmrncdlate pOS· 
'~••on Applv at the (Jffice of the liii<Kill!CK FREEHOLD LANU 
'i<JCII!TY, '" ol>ove. 

Tho Bl K K BeCK ALM ANACK, with full particulars, post free 
nu;ov~hc«llon. FRANC!S RAVENSCROFT M , anager. 

The Amateur PhotoRra ph er. 
PubUahec1 EV£ R."!!r FRIDAY, price 2c1. 

L nnrlt lt: llAZ:h i.L, \VATSON & VJS F!.V, Lhn tttd, r, Crrerl Lane. 
Speruu,~n C..-,;py a 1VI Li ... t c,f Photographic Publications on application. 

H. !. HOBD!Y, 
TOOL 

MERCH ANT , 
Chat ham . 

Price L ist FREE by 
Post. Is R 

l';qJI!r covo:r", l s . ; j.I(J<t 

free , l s . ld. 

How to Avoid 
Law. 

By A. J, W !LLIMIS, M .P. 
New Editi,m . 

Ctrss,/1 tt Com,Pa11v, Lbniltd, 
Lud/{ale H ill, L oudon. 

C ASSELL'S CLASSI-
FIED C ATALOGUE, 

containing parr i cul:~r~ of 
\1 pwa rds of 0 N £ T H 0 USA ro: D 
V O LUMES publisht:d ].y 
Messr5. C A SSeLL & C cJM· 
I'ANV, ranging in pnce from 

Threepence to Fifty 
Guineas, 

will be sent on re<IHCst po• t 
/ru to any address. 
Cassrll d' Co•njmu_v, l,.l m ·itrrl. 

Lud~rnu l!t /1, LJ'ud.n •. 

SE fUAL ISS UE oj' CASSELL'S DICTIONARIES 
French, German, and L atin , in Monthly Parts, nt :id. ' 

On J anuary 27, 1890, will be jmbh:;h~d Part 1, pria 3d., of 

CASSELL'S FRENCH DICTIONARY 
(Fren c h-Eng l ish, E nglish-French). 

' ' Thebchea pest , th~ m~st c;omplete and extensive, and only thoroughly 
accurate ook o f the kand an this country. "-Runrd. 

Tlu~ 111 HEE IJ I (;T10N -i-nr E.'l wilt ''"' f'Qutpletetl tn abo u t ::o /'art.~, 
ccu h <:o ntainitt(f 06 Pa,(/Cif. 

CASSKLL & CoM r•ANV, LuuTao, Ludrale Hill, Lo11 dtH1-

• ao? 

S (ver 
•!id iq9 

Ladi.ea note thia! ' Six Y•"i. Sprin~ u ... nru-h \' H' f• ~~ \' f n ;p ~ JI I;"'f • , riJf rh·· r,( • t ! c~yto ,..., 
Jf , ,me il nt1 Church IJl.., . .,,;,t ••11., \~ llh the.: ''''"' ·uu,.~.: ,,( JIJth· ·•~ ... ~~ ' '( ,,,IIth • ~,,,,,,wt t, t,.- ··~c' ' -:o'l h y 
\\'tnuer~. rrmu:. "·' ""' r i'l tc ~\'t!'l t l:. u rl Sltt,p. Sax J,:Uihca ~tlk lt at~ '-'tl'tlw ~:• ctl.t"' t •t .LC ( r f,o:t · J,..mt•l 
Competitors . Full parttc ula r:a fJ' ' ':t t ircc from 

DANIEL JUDSON &: SON, Limited, 77, Southwark Str eet, London, S.E. 

PICTURE 
FRAME 

MAKING • 

Fol'rtTII E o iTIO:<l, Enl;. rged :tnd 

THE FRAME MAKER'S INSTRUCTION BOOl 

l nstrur l!on< in .Joining. Finin;!, ;\ l ')n tlt Cull in:;. & c . 
Al~o l'nt.c~ of l\l ouloltu::<. :.nd " '·ery l{ct1u". t" i r r the 

Tr:u.le. P v>t Free, 6 l:.tnmps. 

GEO. REES, 115, Strand (Co rner of Savoy St. ) ; 
ll(ouldinu D e7•t., 41. 4 2 . 4 3. Russell St .. Coven t G arden. L ondon. 

' 
For Infants and I nvalids. 

NOT FARINA.CEOl:S. Ridt in Fl (·~h , Xen~, Brain 
aud UOII C J·'Ol'lllHS. ' 

J T is a fact 1h:n farin~ceou~ food s cannot be d igcs led by l nf:~nl <. This i.s 
the only_ food m wh1ch the s ta rch ha.~ Ll!cn wltrJJi y changed int-o 

soluble . s~batances, whtch t;an at.once be _converted tn the. hod>: i11 to ltvin" 
blood. 1 h1s remarka ble result 1s auame~ .outstde the body, by llll ttann c; r.~actl y, m 
the pm•:es• of m,anufacture, the natural condnron• of ~ea lt~y and perfect di·~e,tivn. 

M~_LLIN S FOOD h~ been ex:~mmed p~r;•olo!{tcally by the highest .\ ledical 
Authun ues, and tes ted chemtcally by the moot dl5ttnglllshcd Anii ly,t>, :\llJ has al" :tys 
h~:~..-n. ~~~·~ed by them A 1. 1t has g:1tned many awards of the higlte,t m ern a t P ublic 
E xhJI.tttons. 

N o Food in the market can show such a va.<t collection o f bonlr -fid~ t c<lirnn ni ~l• and 
m:~ny of th~<e allude in an emotional \'et s incere manner to t h~ fact that "MEL'LiN'S 
FOOD baa saved Baby from bea.tb." 

USED IN ALL CHILDREN'S HOS PITALS. 
Prosfcctus, Pnmpltlet nnd Snmpl<!, post fru on npplicalion to t/1, lut•ettlo r 

antl ,U tutu{rrrturPr, 

G. M ELLI N, Mart borough Works, Staffot•d St., Peckham, London, S.E. 

Issue of" Fa.rrar·a Life of Christ " in HaHl)enny Weekly Numbers. 

Messrs. C AsSELL & C oMPANY 1uil! pul>h slt In W eekl"' N u mben; ,,,, .. 1
, ,,· J ~ J . ... I 

The Life of Christ. Rr the Ven. Archdeacon F nrrar. 
W ith about 300 Original Illustrations. 

(To be isSiud in M onthly Part.•, .'Jt.l.: Pa·rt 1 • Mtly ./A .Y. ::! i , 1S911. ) 

T his New Edi tion of Archder~con F'«rr:l r's celebrated work " ill be >et in large 
~andsome type and produced ou Royal4to paper .. un! f.)rm in , ;7.,, wi1h rhe f'·>purar 
l•.dt i iiJn of THK D o ru!. B111L1~ now m cour>c of pu l..l rcauon. Rr me:-ons of thi" new 
Eduion the work will be placed within re:u;h of the ltumblesl ho me•. 

• • • ProsjJuluus tt~r.u u a dy nt all B oo.l:sdf.-, .'. 

CASSELL & CoMPANY, LrMITI!O, Llld!{nle Hill, Londtm. 
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Mortise 
M :tchlne. 

We Recommend our 

It will do TWICE the work of other 
Treadle Saws. 

We Supply CASTINGS, FORGINGS, &c., for Lathes- for 
Amateurs to fit up their Own. Patent Saw. 

:J:T..A.~~x...AL eo 
100, HOUNDSDITCH, L ONDON. 

. , 
A LL LET1'ERs-BRIT ANNIA CO., COLCHEST ER. 

J. 1-1. SlCINNEl~ & 
Manufacturers a1;1d Importers 

CO., EAST DEl~EHAl\1, NORFOLJ\, 
of Photographic Apparatus and Fretwork Materials. 

] . H. S. & CO. hov" now" Jar~:" Foctory with neconuuorl>tion for up· 
w3rc1S O( lOU wo rkmen, \\ h ie:: IS USCd e~dnsh·t:ly for the Jll;l nutac turc ot 
l ' hoto..:_raptuc App:u.uu!. ot every dcscri}Jtion, fro m the cheapi.'Sl to the 
m ost cxpensavu. 

T he procc.s is simp!itlty it.•df. FuU Instructions •upplied with eath set. 
3/6 The Eclipse Camera Set. 3/6 

Com p1.,tc, cno"istin.: of:. p,,Jo,hed Mnho)(ony SlidinJ: Bello ws, Ji ·plate 
C"lmcr' to phulOJ.!'T.tph full ·SIZe c:. rte-de·VtSHes. vdth Focussmg Screen, 
D:trk Sh,lc. lh3U.·Il)l.toUnlett Lens, Uroass Fuungs. Developllt(! and F1X11tt: 
Sntvuuu,, l';1tkct of llr~· l'htcs. flnd full Instructions~ enablmg any a mill· 
teur tu t• ke a good rh~t<l',:roph. I'IICC 3s. 6d., ur securely packed !Jy 
Pat eel PH~t, 4.s. 

7/6 Complete Photographic Outfit. 7/6 
Comr>r"in~: ECI.II'SE CAMERA SI! T, as nbove; 31so PHOTO· 
C '-A 1'11 11 .. 1'1' 1 ::-1 T I :0.. \; A PI' A RA T US, consist In~: of Hardwood Printin~ 
Fr:uuc, with Bttt'\t; Sprin~ R.u .. k. Sensltbccl Albuminisetl Paper, Cold 
Tonm~ ~ohatiun . 1:a)o.w~ !'>nhnian. Glass ko,1~. CO\ rds for Moua.tlllJ.:. wuh 
cornplctt: h l5 n&t.tlCIIh. Abo I b rd wooll r-ohlinJ: Ttapod Stand am1 1-'ocu,. 
•iu)( C:: lna h. l'rocc 7s. 6d. Ser urel)' p3cked, post free, Bs. 6d. If 1»cked 
m ~r-t.1hte \\ QOll cn!loe. \\lth hm~cd hd and leatbe.r :.trap. as in Ulu~ltarion, 

1~r;;;~~~~ 9'l extr~. 'J F' N)' 5<'1 is c;:refully examin~d before bemg sent out, and 
t uaroUih.C l h\ be m W•Jrkmf: o rder . 

N. B.-If Apparat us does not g ive sat isfaction , 
and is returned uninju red within three days of 
r eceipt, we ~;uarantee to refund purchase money. 

n eth.'r Sets . .lOS. 6d .• 2 t S .. 41'S., JOO'i., and upwards. 
Ct~HlJ•ktc Cat.tloc::ue: of 1 1hoto~r.lJ)hlc Appar.1tuc:, nne 
5'·'"'1'· J. H. SKINNER & CO., EAST DEREHAM, 
NORFOLK. 

,.._ \\Jo.•h·~''e A):ent for L• n<1oll-j. MOTHERSILL, 
~..,,, .. 6o. 11 tlf'"a}' J.:oad , 1'., and~. South;a.mpton Row, where 

S.unpl~ moay L~ >ecn. 

1 ·. Tim /Jer Ya7'<l.~. fitttt•in(1 a n1t Pla 11 in(! :nTillH ()to uerilly 
2'wu • .J t•r <·.~ lll' tll' J t fliluwy .Srnt iOil, 

" bout 

J. 11. S . & CO. k••ep r•~ni.J r1v in S\"Ck ot.?u t 12C,OOO 
• FEET OF FRETW O OD, so·•·l .,;J J·pl). '~u·.~n.. 

,·c. bc"ita .. ·~ .,L \ C'I) Ltr,.:e qulntit} 01 L•· ... '· J•Jutl-., .,:\tl 
J!oarc! .... t:anm~ :ancl Turn1H!;_ \\'oorl • ..\:c •• o:ol 200 ,000 
FULL·S IZE DESIGNS f o r Fretwork, W ooc:l 
C a r vin&:, &c., 1-c,.ade~ 3U nn:m- 1 ~, .. !'>t • .. k m J m~r .. 

Ecl.pJo! Dcal~;n, No. l Ol. 

1 Tool Ch.,.ts, !•re: work OutfiL,, Drill>. !>.1" l'ranoc •. 11.• 1.1 
and Treadle Machl11es. Saw &l!ldo:s, &c. &,. 

Specialltlea for 1888 &: 1889.-Boo~s nf !'\e"' 
Ot:,l){n~. FRET\\'URK N11. 1, cnHLaiiU!lJ; •~ La r<c!'"~•et:t ... 
pncc rs. No. 2, conuuulnJ;_ :ao Sl:co:~ m rartrt•r au~t 111 r·· 
elahor.:ue Patterns. 2$. 6d. Ueok ot \\ o-xl (. ..tnu:..: f ~1-:n,. 
cout•unirlS!' 1~ Pattern~. {lrtCe r..s. ; the!)e ;ue a.!l :'\c" !'.uc ... rn!'.. 
noc <nld m any o ther to r m , :and would, 1~ s.,kJ :..,.t .~r l"c:.) , 
c..,t three or fuur unu;, the .:unount dur.,:-J. f rf t~vr\..~·r .. 
H>ndhook and \\'ork>hop c;uide, pnco: tS. ~e" u..,. I:"S. 
All l'.ttterns great!) reduce•! tn vrice ... 

C omplete Fretwo r k OuUU, c.,rrpris:n11 r.·inch 
Steel }-r~me, 43 !:»~"":..• A " l. 1' 1le, .: Ue,.l).'l\\ " da .. um"'u:ut 
pl.,ncd \\ ood, !:Till>), JU:cl JS. l!an·Jbo .. J: on 1-r~l"nrk. 
pnce JS. 6d .• carrJa.re patd. 12 feet A::t:..or-ct:J Pt"ned l ... ret· 
wood, 35. 6d. 

e !r Speckal F retwork Dcsi~n. in commemor.1don of Her 
.lo-:a)es• y's jubile~. Sl&c , 30 11\. ll)' :6 on., p ne< "'· 6d. 

c~ta1ogue of M"chines. OeSI!;I\5, Wood. Tools. &c .. with 
se"cra.l HunJre-d Wu:atr~.uion~. and lt~:t l1 struction~ (--,r 
Fre:·cuttin~, Poh3>hin~. 3.1\d \'tJrnbhlng. 1 n"'e ~d .• ~c lr~e. 
t;ood fr~t S.1w~. ~~ 6G. P-!r cro~_,: L~t tu::"· 2S. pc:r lr:h)u. 

" A . !/~'~'" t wa ut i.~ .'< IIJI]dit•d in •Srit·urt• J'or .·111, ' "-GRAPHU.:. NEW SERIAL I SSUE in M onthly Parts, price 7d., of 

Science for All. A Popul:lr Tre lti:-e in which the \\'onders of Science are m:tde interesting nn.d intelligible to all. 
Jlfllsfr~tlivu.~ :lllu JJinrtrllm:!. PART 1 rea:;• January 27, 1890, j>ru( 7d. 

With about 1,500 

••• lf.'itlr PART 1 1uil/ bt• issu('d as a Fr.mtisj>i<.-e n ;·aluablc CoLOt: RF.D PL.ATE, slunuinz lite Ord.:r tif SuCt'f!ssion o/ lk varzous R od:.r lira I compose tltt C rttsl o/ l.~e Earllz. 
· .• Prospcct u,es :\1 all l:ook ~ellcrs', or po~t free froml CASS ELL & COMPANY, LIMITED, Lurf.:rnlt• llill, Lond>Jll. 

TOO s. 
.R t ' J. fi 'OIII t/u • ,liA KRTl .f;, tllc 0/tll'.~t E.~taMi.<lll'rl rtllfl tltt' l k.vt H o u.se 
i ll Lolldou. .O.:torJ.· /;(•jlf for C'fii'JIPII fCI'... n ·mJ•l {'fll'l'f'l'.~, Ttti'II C'rd, 

.Frctu:orl~t· •·.~, A11tatctt1'•"• (llld Jlif•c ltrrn it's. 

WRITE F OR PRI CES OF WHAT YO U WANT. 

Fretwork and Carving. 
GOLD !t!EDALS AWARDED TO OUR CUSTOMERS. 

• y\ OBSERVE TilE 

~ )', c;;~~~;~~·s 
IT 

CONTAINS TOOLS 

Just o ut - List.s N os. 41 and 4o.of ~:nest De>i ~n~. " !th l n;~ructioos 
for Fret Cnttong, free o n apploc:llloo ; Complete l~atalo;:_ue, Nos. 
39 and ~8 of Design~ f\l:lchin.,s, Tools, and 1113terol\ls, wuh • , 40~ 
Engravmgs, .9d. ; ~~ok o!' Woo~·Car.vins,. for t he Guidanr.e of 
Beginners, wnh so allus trataons, go. ; fave :Sporung P hoto ·frames, 
N o. 845, includong illustra~ed 011e, 3d., free . .Please quJte num· 
bers of Design> when ordcrang. __ _..::: ____ _ 

/ ~ B eu isterecl 
& 1 '1, 'L·TOOL 

CABINET, 
PRICE 

£2 2s. eac h . 
S iu:, 2 1 in . high 
J 'Y 14 in. wide, 
made of f'olblwcl 
Oak, Y. ith T wo 
IJrawers . and 

"ith Lock :1 ncl ·, lw .• t.ovc is a str<>n(l', wcll·made Cabonet of polished 
K ey nnci \\ nh • ·~• ..• n,J ever y tool Is full slu , senic~able. and war. 

, r t,.t,.tl. ~I he contents cowJ.risc ,-uch tool~ at :~.u· 
l wo I .oop:. tO u•u•lly re•1uored fen repairs, &c .. In a hou•ehold. and 

the mve\tlu('nt of its sm~U c:c,st will s.oon be saveJ by (.a.sten it 10 a\\ all. the wor k dnnc wil11 thern. 

;llmtt' lcy &: Su 1~·~~ JtltJft•tl TOOT- CllE.STS from 2~. 

NOTE T il e ADORESS-

AS FOLLOWS :­

M allet, 
Chisel, 
Gouge, 
Axe, 
Two Hammers, 
Saw, 
Three Files, 
Two Turnscrews 
Square, 
Claw Wrench, 
Pliers, 
Two Gimlets, 
Two Bradawls, 
Pincers, 
Glue Pot and 

Brush, 
Plane, 
Compasses, 
Na.Ua & Screws. 
6 11. to £10. 

MOSELEY & SON, 323, High Holborn, W.C. 
. ~-- -

N o. 

HENRY ZILLES & CO., P uolislurs of "The Amateur," 
24 a nd 26, Wilson Street , F lnsbury, LONDON, E.C. 

FRETWORK AND CARVING. 
~o. 7lJ 

0CCASIO N-' l Tl\8tl:. 
$1~£ 26:6 If 13 tNS. 

H Jcbeet A war<! - Oolc1 Mec1&1 for 
T ools anc1 Patterns. 

M nc'lioes, Designs, Too : e~!\Too.d, Mirrora, 
H .uges and Eitti.ng e , vanuah, etc. 

T. ~.writes :-" I g ot a First Prize 
from one of your Designs." 

R. \V. A. :-"Received your Cata­
logue to-day, and consid er it the best 
I have S<'en. ·• 

R. B. M . :- " Machine to hand, 
am highly pleased w1th it." 

J. A. S.:-" l .have take~ Eight 
First and O ne Second Pnze w1th 
various patterns of yours." 
/1/uslrakd Gll.zlt'ff11t of all Tools, 

1-Vood, de., and 500 Afiniature 
Designs, f ree for S1x Stamps. 

Harger Brothers, 
SETTLE, YORKS. 

NO 730. 

PaL--.TBD A~D l'UBLJBH E.D BY c ,\SSELL &. CoMPA:O:\', LuuTh:o. LA llELLE SAUV.AGE. LONDON, :&.C. 

• 

• 
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