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the baok s<'.rolls. If you hn.vo glued two 
pioces together, thi~ will ho to thu 1.h'pt.h of 
the upper piece. 'l'hi~ gives you o. vo•·y fn.it• 
ide& of the " mi\SSes '' of tho dosi~n. Hnt ~~) 
far tho difficulties hn vo hol)n tHU'llly till'· 
cho.niool. Tho roo.l ditliculties 11.1~i1\ with 
the carving itself, 1\nd 1\hout thi~ litt.lo tlmt 
is holpful cnn be snid in writin~. 'l'hi~ i~ ~o 
ll\l'g()ly a rul\ttor of fcoling. 1 luwo t'llllt••t.· 
votu·o~l to ' indica.to hv light ntHl ~hndll till' 
gonot-a.l di~position o( t hu pl'i nd p1d t'ttr\'t'~. 
and your own intolligonco and m·ti~tic Jlt'l'­
col'_tion mu~t do tho rost. 

'rho scrolls l'QStin~ t\1\ tho twnl fmm~., 
should h~ stl.y, t in. dccpor t lmn I he fm.nH' 
itself, tbn.t ili tfto full d~'pth nf t hl' \YLltltl 
thron~h whet•o two pio~·oli 1Wu g-hw• l ttl­
k'tlthol'. I sl\id tho lowl'l' piocl) ~h,,ult l bl' 
for tho frame and bnck ~un,lls. But wh~·1·u 
the wood is solirl tho ovnl fn1nw itst•lf mi;.:'ht 
he 2 in. in dopth, tho h:wk l'l'rt)ll:~ 1 ~ in., nntl 
tho foremost ones tho full tkpth, :1 m. This 
gives you tht·eo plnno:~. nnd ~·\'ll t•nn intl'l'· 
dnce subtler grn.dntitm~ M t h\' "'''"k twn­
~r~ssc~ so thnt ono plnno 1 \lt)~~·~ i t~~~t t cw 
~:~inks into tha 0110 hlllow it, fn1· it ~IH'Illl l 
ll\lt bo n.pp1\ront hnw mnn)' pl:ln~1:1 t ht•l·o nn1. 
Tho completl•lt work ~:~honltl h1\\'t' ~uhtll' 
qut\lit.i~.ls if it i:i to bo wo1-thy t h\• not i~.·o ~~ f 
tho rt.•ntlol~ of this pn.}'CI'. 

A fow vi~:~it.:3 to t 11.1 Sonth K\·n~in~tnn 
' :Museum during tho p1-ogrl's~:~ of t.hu 111 i l'l'llr 

fmmo would nmt.orinlly hdp tliH\ n~ th0r0 
is 1\ ~od colloction of wood {'1\I'Y in~ t.lwru, 
and ono cnn 1\lwn.~ ~~.·t holp nnd inspimtion 
t'rotu looking at good wm·k. 

HOME·3L\DE llOJ.I~IUXG Wlll-:I\L~, 
};'['('. 

DY Ol' IFEX. 

ENER\" whools of vn.rions ~izcs n.ntl th\~l'l'f'S 
of cutt ing pc.\wor n.t'O nlmost intli~pon~:~1\hll) 
to 1\ well-stook.ed wo1·~shop. nml, ns t!l<')' nro 
mther e.xpens1vo a.rttd os to huy, 1t l\\1\y 
prove a. boon to mnny n.mn.toms tn kiHl\\' 
thn.t it is quite poggiblo to mnko wry sm·­
viclmble wheels onesolf. Dosilll.li:l. th~.wo is 
tho ploostrre of mn.king thom, and t.ho ~~l tis­
factton which' ovory gonnine mochnnic ( [ 
moon amatonr genuine tMchnni~ not ~onnino 
1\m~teur) feels at hn.ving supphed his own 
wn.nts. Many amntours who livo · non.r n 
good tool sho~ and are posso..qsod of plcnt.y 
of means, .have their workshops croHunoa 
with overythiug_ that tho hoort of workmnn 
can dosire, but I doubt if thoy onjoy thoir 
\vork hl\lf so much a.q ho who mnkos hill own 
tools t\nd ~ppliances. It is mnch w hu 
ablo to soy of 11omo piece of finillhod w~wk, 
"I mnde 1t v.l~» but much better to ho in n 
position to say, "l not only mndo tll •rf, bnt 
the tools with which it Wl\8 mnd~ nro my 
own manufMture t\lso." Now nw id(\'\ ~)r 
WoRtt is that it aims at providing its 
ren.dors not only \vith insti'Uct.ion 1\S t.o 
"wh~t to. make and how to mnko it," but 
thl\t 1t stnkes at the root of thll ml\ttor of 
success in l\ll meobnnico.l work by showing 
\\S ho\v to be thorough-going ~nd therefore 
inde~ndent workers. 
- It is with the hope thn.t I mn.y holp to 
oa.rrr. out this latter object thnt I <'ontl'ibuto 
my 'm it~» in the s~n-ee of some hints upo!l 
t.he mnkmg of pohshmg whool~ nnd a.ru­
.tidal whetstones. 

I do not pretend the~o\ they a.re M ROod in 
every ~t u those mllnufactured by tho 
tr.de, but they hv.ve stood me in gooclstol\d 
in mt.n1• jo~ t.nd I mn.y 81\y thl\t I nevor 
knew wha\ comfort, witli respect to od~d 
t~ wu •Until I bv.d supplied myself w1th 
theae homt·made articles. 

• 

I ~hn.ll hl'~in with tlirol!ti~)l\~ for mnkin~ 
1\ ~'ll;\ l'~t· ·g\'l\ lt\l't l \\' h~l~'t r~ll' l'~)ugh work, ~ul'l\ 
n:~ ~l'ind i nr t•hi~~.·l:;, ctt-., ok., nnd lwro it 
11\1\Y ho n~Kl'tl, "\\·hy not \l$0 nn 01'\linnry 
grintlstnno 'I'' Hut that. i ~ .in~t my point. 
an~l my 1\n~w~r is tbnt [ tintl tho t\l'ttlidtl l 
~ttllll'. tl ri non in t\. ~mn ll mnl·hi no (~~'tnO· 
t.hin~ lik\1 that ~twwn nt. pn;.:'o 11!) ol Md· 
hni~h·s ~·ntnt~~~ll\'. tlnh- a tin tu hcl\\'il•r. nntl ' . whil·h \'ll.l'l'i\·~ nil mv wiWL'l~). 1\1 1 ~\\'t'l's b~'t.tor 

• • t h1\l\ 1\ ny lll'ti 1111\I'Y ~I tllll', liX~'t'p t , of l'OUI'SI)1 
fo 1· larg\l hll)ls. 

~twit '" wl\\·~·1 M in~t. 1\ll'lll ill1Wtl shonhl ho 
nhnnt. nill\1 i1wlws in tlil\11\l'h'l', nn inl'lt t\1lll 
1t hnlf wi~l~'. t\n~lmny bu ~·~ntl ptl:>~·~l of l.'lllt' I'Y 
\H' s:\1 11 l. 

lf llf th~l f~ll'\1\lll', What is kn~lWI\ 1\:~ ~rintl · 
in~ ~·11wry ~h,,utl l ho H~l~~t : 1\111l h~ro it mny 
b~' wl'll t· ~, }'11int. tl\\t, t ho llill'l'1'~·n t mUI\l'~ by 
whil·h 1.'11\\'I'Y \'ll\\'tll'l' i~ known :- 1. Corn 
CIIW1'.\' : ~. t ll:\r:;o )!l'indin;.:' Cl\lt'I'Y ; :J. 
Orind in;.:' ~·nwry: ·1. Fin~.1 ~ri1Hli11~ Qnwry; 
f1. l'\npl' l'lilll' \'till'\'~· i ti. t \llli'So,l lhHH'l'l\ll'I'Y i 
7. Flt~tu· t'llll'l'Y : ~. l•'ino tlour em~· 1·y ; U. 
SnJWI'Iint' tl,nu· \'nl\lry. 

:-\ll, :l will suit bt·~t. t\11' \)1\1' pn,~ont pnr· 
P~'~''· hnt. 1\~ t lhl ~rnin ,,f I hi~ ptnnlm· is 
l'~l:\\'~t'. it. wi 11 h~' tWt'l'~s:H'\. ttl 1Hhl ~~~~~~~., flno 
ptn\'dl'l' in tH"Ill'l' h' snpt;l,r "bl)tly 1

' to tht) 
mi:dlll'l' tlf whil·h tiH' wht•l•l is 1\) h\1 ~~~)ll\· 
l'''st•d; in ~~thl• t• Wtll'd$ h' till np t.lto dtinks 
whit·h l'l't'll1' botw~·lln t h~., ~1'1\in~ of tho 
l'O:\I'so pnwth-1'. 'l'h\1 t\l lwt· in~r~·~l ionts 1'0 · 
qnirotl 1\l'tl slH'lli\C1 l'~'~in,n11tl 1\ sm:\ll qunntity 
,,f t'yt"t~' conwnt. 'l'lw pwpurt.inns of thQsO 
ingl'l•lli~.~nts 1\I'O M t\1ll~n\'s :- No. :l emery 
jltl\\'tll' l', a lb. ; ~·nwt·y n~l\11', \\'1\~ht'd, 1 1 b. i 
:>IH•IInc, ·l \IZ. j l'('~in, 1 ~)Z. j l')'l'lo COII\OIIt, 
1 tiZ. 

'l'ho flt'lll' ('1\h'I'V ~lwn ltl bo wMhod by 
mixin.~ \n•ll in w:ittw, tdl~lwin~ t ho COI\l'S~;l. 
pnrtid~~~ t.n snh~itll' . nntl pniU'ing oil' tho 
WI\Ltll'. 'l'h i$ i:~ l\l'~'l'S$1\.I'Y h\Jl'l\ 1\SO the 1ino 
dust wonhl nh~orb llhll't' t hnn it~ shnro of 
tho ~:~lwlll\(' in t ho nfkr pnWt'ss of melting. 
'l'ho ~hd h\~~ is pnl n•n~:~~'~l ns fi ncly ns 
}'\lssihlo in 1\ nh•tal llltll'lnr. nr, fniling this, 
1t. mny h~' ptnnkrl•tl hy tyi n~ it up in n. 
clt."'s~· ly \\'tW~·n dnt h, lllltl lwnt.i11g it on 1\ 
_hlod~ with n. lh'il\'Y twstllltl\'111nll~.•t. ' Vhich-
0\'CI' nwt hlltl i~ \' lllplnyt.'tl it. 11111st bo rodntwtl 
tt) ptnnkt· whid1 will p1\ss through a 1ino • • WII'O ::110\'l', 

'J'Iw l't•:o~in nml cydo ('t'lllcn t nro trentotl 
in tlw s:tlllll wny, nntl if 1\. smnllqnnnt.it.v of 
omory Jlt'Wd\'1' i~ mix~·tl with thl' lnt ton\')ti lo 
pnnndin~ it will ~·:-.:pl', l itt' thll OPL'I'I\t.ion, 
otht•t·wi~:~o it. i~ 1'1\.thl'l' a tlitlit-utt. $\\hstn.n t.'o to 
rt,rlm'o to powtll'l' ; hnt. l ti11tl it atlmimblo for 
sn\'plving toll!lll l~l'ss, n111l mtwh mm-e work­
l\h ~~ t11nn vuknm~otlrnhhcr. 

When tho ~:~lwlltw, c l<'., hn,·o h~on pul­
vori$ocl n ntl p:\..--sl'tl t hrn1~h t ho sioYc, nU 
ingr1:>tlil'nt~ n1·o Wt•ll mixotl hl~ot hm· . 

A snit.n.hlu monhlmn~t now ho prl'tm.rod i 
this t!houhl. of ~'0\\1':'1~'. bo ~) f t.l1o oxn.<·t si1.o 
of t.he propn~od whot'l, nntl I luwo alwnys 
nsod t.ho bottmn p~wt· ion of somo tin vossol 
for tho purpn:-o : fm· tho smn.llot· -sizod 
whools nn old lohsh.'l' tin, otc., hut for this 
ll\r~ sizo it is nnt nlwnys oMy to find a 
suitn.blo ve..~ol. I uso pn.1·t of 1\ drum in 
wbidl soft srntp is s~'ld , which is 8~ in. in 
din.motor, hut tho ron.dor will provido for 
himself ; wlmtowr is U:'iod it must bo por· 
fcctly round, tlbont. 1! in. \loop, n.nd ns froo 
from donts M J.)Q.C~.$iblo. 

Pt\int tho mould oil ovnr tho insido with 
an O\'On <'On.t of bln<'kload mi~od with beer, 
etc., and when rlry it ili rcndv fo1· use. 

A oonsitlernble dl'gt•ce of hoat bns now to 
bo l\pplied t.o the mixtnro, 1\ncl grent co.rc 
will be necossn.ry lest tho shellno, etc., be 
burned. A goocl vcs~cl t.o use ili a. smnll 

• 

cn$t-iron frying pnn, not n thin sheet iron 
01\l) on n.ny nccount, or tho result will 
it\lwitnblv bo fn.iluro. • 

l'lnco tho pn.n upon 1\ hot, donr fi re, and 
sti1· t.lto l'tmtunki with nu iron spoon etc. 
~:~~·1·npin~ tho mixtmo fl'om thl,) bottom ~f th~ 
pn.n M tt melt ~, nnd removing from the fil'O if 
1t. shows nny si~n llf humin~. It should not 
bo hl'l\tL'tl sutlil'lontly t.o smuko, nntl t.ho hont­
in~ shonhlonly b~' c~)nt.inuoll until tho tu!lss 
ha:; l ht'~·omo t.hOl'tHt.~hly incorpomtoo. Do 
nut cxpt'l't it tn ml'lt in tho sNt:>o of becom­
in~ thud, but wh011 it hns bl)como thoroughly 
hcntctl, I m·n out. into the monhl M quickly 
ns }'t's.."ihlt•, nntll'l\m woll !50 t hnt thoro mny 
hu no bl't't\ks or tlt\ws. A~ thi::~ mixture 
keep~ its hcnt flll' n. con::tidornblo time. 
t'spt·~·inllv in l'I\SO of a.ln.rgo qn1\.lltity, it will 
hl) $ll fl\ in t hi~ i nstn.ncl\ to l'~n-o1· t ho bottom 
1\llll sitks ~~f tho mould with 1\ thick cont, 
nntl wh~.•n t b i:~ is well pushod in, fill up with 
comp~--.~i t it)l\ f1·om tho pan, which should be 
hpt htlt tlmin~ t.lll' t)t'l'rn.tion. 

Wlwn th~' \1\lllllll 1s fnll, or when tho 
rcqnirt•tl thh·km·~ is obtl\inod, tho uppcl' 
smf1Wt\ ~h~'nlt l h~,, $11ltlot.hod O\'Or, nnd tlw 
~~d~t' nu\tlt' c~\\11\llll't, $0 tht\t when tho whcd 
1~·1l \'l'S t ho uwn 1 t t ht'l'u nmy bo no tin w l'l' 
~np at. t hl1 \'l)\'1 \l'l'~ of tho ~·utti~ face. Thi~ 
sll\lll't hin~ should hl) ~tono w1th o. brond, 
plil\hlu knif~'. nr " sp:ttult\..., 

'l'lm pMking 1.1f tht' mould is one of tbo 
most impm'tnnt. t'l\l't:o; of onr ~uhject, M Ull· 
l l·l'l~ t hu ,.,,m pnsi t 10n i$ well pnshod in thoro 
will he tlnws ~)n t.ho nndt'l' sido o.nd odges of 
tlw wh~.·~·l, ntul n l ~~~ t.l1u opomtion hns to bo 
s~' qnil'kly p~1·t\wm~.'d, in 1.1r~l01' thnt tho sur­
fnt'l' mnv '1wt hn.Yo timo to cool, so thnt tho 
so~·,,ntl :;ppli~·n.tion may morgo in tho first .. 

Any Cl I Ill w lw ht\~ wn k hl'd workman la.y­
in~ down " Ynl do tnwors ., ~~r nny nspha.lt 
r~)l\.dwn.y will htwo t\. ~ood id~·n. of the con­
si:;ton<·y of thit~ cmN·y \'~lmposit.hm, nnd. o.lso 
tlw m~tlllltl 1.1f workin~ it, ns tho $Uhstances 
nud tlwir tron.tmont m·o very mndt nlike. 
Whon tho nwuhl hns hL'('omo C\lld, tho wheel 
ll\1\y be ~'1\~ilv tm1w~l out, nnd tho noxt step 
is hl Hmko a' holo tht•ot\gh lho l'ontt·o for the 
spindle. 

F iml tho centre on oo d1 sido with a {lt\ir 
of l'ompn.sso~, nnd boro with n retl-hot p1eco 
of ronntl h·on, of n. suit tt.hlo si1.o- that is, 
somcthin~ snmllor tlmn t.ho. sf'indle. Be 
cnroful tn tl\1\ke t.he lwlo at rtg tt nnglcs to 
tho sidl's of the whcd ; n.ntl whon made, 
but still bot, press tho spi1Hllo thl'O\\gh and 
SCI'OW Up. 

'l'ho w hcol mny now ho nm in tho lnt.he a.t 
~od spou~l, nncl tt·notl uv with n roll-hot 
U'On. 

1f tho tUtHthl hns heon ri~ht, nml the hole 
hns b1.•cn carofully h~wcd, tho wheol will be 
fnil'lv h 'Ul', but it will be n~cossn.l·y to h~vo 
it perfectly so. 

Use a mthor thick h·on which will rctnin . 
hoot for n. considomblo time-nn old lnrge­
sizcd tlnt Iilo is wht\.t I 1\lwnys usE\. Whil~t 
rod-hot hold it to tho shlesof the whcol until 
tho surfnco becomos slight.ly melted, when, 
by applying tho ed~e of tJto tool, nny un­
ovonness m1w bo easily removed. 

O wing to tho spood of tho whool, tbore is 
groot dnngor of tho hnt pn.l"t.iclos !lying into 
tho fnce of tho opemtor, nnd this should be 
gua.rdod agninst hy wntching tho otl'ect of 
tho hot ll'Oil through 1\ pi~ce of gins.~ which 
ll\1\Y bo held in tho loft hnnd or by n.nother 
por~on. . 

Tho face is then mndo true hy the same 
mon.ns, and our ti~t whcol is mnde. 

'l'hus fn.r, llt tho risk of boing thol:lSht 
tedious., I ho.vo entered into all pnrticulars, 
howo'\'er simple, knowing fr()1\l experience 
thnt thcro ru·e few thin~"S requiring more 

• 
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careful manipulat!on than th~ subject in 
hand. Remembenog many. failu~es res~lt­
ing from ignorance pf these detalls, I g1ve 
them in the h ope that any rea.der who makes 
the attempt may be spared much trouble 
and disappointment . 

Another ,good wheel for rough work may 
be made of sand. two parts, powdered glass, 
one part · the other ingredients in the same 
proportio~ as in thew heel already described. 

The sand should be what is known as 
" silver sand," and must .be well washed, 
thoroughlydried1 and allowed to become cold 
before mixing Wlth the other ingredients. 

The glass may be composed of any frag­
ments of broken decanters, dish es, etc., 
usually to be found about a house. It must 
be pulverised in a metal mortar, and passed 
through a. fine wire sieve. 

In Spon's "Workshop Receipts " the di­
rection is to melt the shellac and stir in the 
sand, etc., but I do not think this practicable, 
as the shellac is so small in bulk compared 
with the other ingredients, that it would be 
impossible to incon>orate, say two pounds 
of sand with two ounces of shellac, unless 
the two substances were thoroughly mixed 
while cold and in powder. 

I t must always be borne in mind that we 
should aim at using a minimum of shellac, 
re.qin, etc.i otherwise, whilst the forming of 
the whee will be comparatively easy, its 
efficiency will be lessened, as the excess of 
r esinous matter causes the pores of the com­
position to clog ; in fact, t his is the great 
difficulty to be overcome with all wheels of 
the kind, and the only preventative, even in 
the case of th e best, is to keep up a constant 
and copious supply of water during use ; 
either running the under side of the wlieel 
in water, like an ordinary grindstone, or by. 
a. constant drop from a small cistern of some 
kind a bove t he wheel. 

So far, I have given directions which are 
only the expanding of receipts obtained 
from such sources as Spon's books, etc. If 
there are any other published instructions 
on this subject, I have never been fortunate 
enough to come across them; but although 
this method works well in t he case of such 
1·ough wheels as above described, I have not 
found it sat isfactory for those of a finer 
~ke. My: experience of shellac is that it 
18 very difficult to reduce to a very fine 
powder ·; and that even when finely pulver-
1~ it. is rather unmanageable in combina­
tton w1th such substance!! as those which 
form t he other ingredients in polishing 
wheels, etc. When mixed with t hese in­
Jre<lients in a. d ry state, and t hen h eated, it 
Jl .apt to become absorbed by ~hem, and the 
tuxture th~refore refuses to l;lmd ; if heated 
te excess m the least degree, the same 
Je!U!t ensues ; . if insufficiently h eated, the 
snt.ty and resmous substances fail to be­
oome th:oroughly amalgamated, and the 
mbture 11 honeycombed and crumbles when 
~~; whilst if the shellac is at all in excessi 
.._ wheel, etc., as mentioned before, wil 
~ in uae, and is therefore worthless. 
Loonntering these and other difficulties, I 
WU led to adopt another method which 

Mf!lll most &at18factory, and is, as far as I 
uouaua.l. 'rhe process is briefly as 

kni,.;-Ia the first place I dis~olve t he 
m methylated apirit, forming it into 

and t hen, heating the dry 
mix the whole, working it 

. all the grit ty particles ar e 
~~ m the ahellaC. 

•" ahella.c to A. thick past e, put, 
iiiM Gl four ounces into a. , ma ll veRsel, 

.&Lout & wineglllo88ful of methy­
UpoG li. Boil water in another 

vessel something larger than that which 
contains the shellac, nnd, when boiling, 
place the latter in it. The shellac will soon 
melt, and the boilin~ point of spirit being 
much lower than tlla.t of water, the gum 
will quickly be reduced to a thin liquid, 
which, upon cooling, will become a paste . 

If, however, it remains liquid when cold­
the consistency should be that of thick 
treacle-place it again in the boiling water 
until more spirit is evaporated, and by 
this means the proper consisten<:y may be 
obtained. 

The next step is to prepare the other 
ingredients. For each ounce of shellac, sron recommends a piece of resin the size 
o n. walnut. This I think a little in excess, 
and use twice this quantity to three ounces 
of shellac. 

Powder the resin in a mortar, and then 
take the same quantit.y of cycle cement, and 
melt it in some small metal ves~el. When 
melted, add the resin and a small quantity 
of the shellac paste. 'Vhen well mixed, this 
should be added to the proportion of shellac 
required for the work in hand, the whole 
bemg again melted and thoroughly ml.\:ecl. 

Now heat the emery powder n.nd other 
grit in some metal vessel. I always use 
home-made copper bowls for all these opera­
tions, and find them more satisfactory than 
iron pans, ladles, etc., as the heat takes 
effect so much more quickly, and may be 
more easily regulated, which is a very im­
nortant consideration in all these processes. 
l!'or the method of making these copper 
bowls, see my "Hints on Hollow Work in 
Sheet :Metal " in No. 18, page 282. ' 

. When the emery, etc., is quite hot, apply 
h eat once more to the shellac, and, having 
placed the powder upon a metal slab, which 
should also be :moderately heated (a piece of 
sheet iron fixed above a spirit lamp will 
serve in the absence of a. thicker slab, which 
would retain the heat), with a strong knife 
or small trowel work up the powder and 
shellac, when the latter, being partially 
diluted with spirit, "'rill thus be equally dis­
t ributed through the mass, and will coat 
each particle of the powder. 

The mixture is next returned to a metal 
vessel, and subjected to a strong heat, great 
caution being necessary not to burn it. 
This will drive off the excess of spirit, a nd 
more thoroughly melt the shellac, and when 
this object is accomplished, turn out the 
mixture as quickly as possible into the pre­
pared mould and proceed as before directed. 

The following are some of the substances 
which I have found most useful for the 
finer wheels, etc. :-1. Fine emery, 2 ].)arts; 
washed flour emery, 1 part. 2. Finest 
emery, 1 part; washed flour emery, 1 pat·t. 
3. Fine emery, 2 parts; very finely powdered 
glass, 1 ~part. 4. Washed flour emery, 2 
parts ; Oakey's Wellington knife polish, 1 
part. 5. Fine powdered glass, 1 part j fine 
powdered pumice (washed) 1 part. In 
each case shellac, resin, and cycle cement 
in the proportions before directed. 

All of these mixtures when moulded in flat 
cakes also make excellent a rtificial whet­
stones and slips, which will be found most 
useful for various ptuposes ; and the ease 
with which they may be grooved, or made to 
assume any desired shape while hot, renders 
them pecu'liarly suited for sharpening carv­
ina tools, etc. etc. 

J: strongly recommend all workmen to 
adopt my plan of making polishing ·wheels 
at home. It is not work that presents any 
special points of attraction in Itself, bnt it 
has t he eminent merits of being useful and 
practical althqugh not orname11tal. 

LOCK REP1URI~G AND KEY F l1.1TING. 
BY THO:Il:\S WILSON. 

REPAIRS OF 'V on~ KEYHOLE- CO M MO~ RACK 
SPitt~G L OCK-D ESK L OCKs-l\lOH'rt:;E L OCKS 
-PADLOCKS, 

MosT of the locks that are maue now are 
bushed at the keyhole with a swall extra 
plate to avoid wear, but the loek ~hown in 
the last paper and a few others arc made 
without a Lush, so that occasionally the 
k eyhole is wom awn.y, and tho key works 
loose in the lock. Pig. 3 shows covering 
plate of lock with worn keyhole. If it is 
only slightly worn, it can be remedied by 
making a number of centre punch marks 
with a centre punch, as shown in Fig. 2 ; 
hut the keyhole of lock case cannot 'Le dor1e 
in this way without removing the IJri(lge 
ward, which is rather a troul>le:;ome job. 
The best way to bush a lock is to cut ont a 
small brass plate with keyhole, and ~older or 
rivet it over worn keyhole, but a.., this is ratht:r 
a difficult matter for an amateur, l will de­
scribe another plan, which, although it may 
not look so well~ will answer the purpo:;e. 
E\'ery one is familiar with the iron washer:; 
used for putting under the head:-; and nuts 
of bolts. Buy two of these at an iron­
monger's, of a size to fit over the pin of the 
key-about fa in. will be required for a key 
similar to that shown in tue sketch of lock 
which appeared in the last article-and file 
one side of them bright; now scrn.pe or file 
the keyholes of lock bri(l'ht, and lay the 
washers on them with the bright par.tJ.> 
dowmvards. Procure a pennyworth of 
spirits of salts (muriatic or hyd rochlori<.' acid\ 
pour it in an old cup or gallipot an~ put 
some scraps of zinc in it-if you have not 
any old zinc get a pennyworth of zinc nails. 
When it has done boiling, put a little of the 
spirits on the washers and keyholes, place a 
small piece of solder on the top of them, 
and h old them in the flame of the gas or 
over a clear fire until the solder melts, then 
lay them on one side to cool. They will 
now appear as shown in Fig. 4, and after 
the part marked A is filed away they are 
completed. '!'he collar of the key will pro­
bably require filing back to allow for the 
extra thickness of the bush. A soldering 
tin id called "Solderine" is sold by most 
ironmongers. This preparation is ready for 
use, and does not require "killing" with 
zinc before being used. A stick of blowpipe 
solder can be bought for a penny or two, 
and the washers at a penny a dozen. 

Fig. 1 shows the mterior of a common 
bn.ckspring lock. The cheapest wn.y to re­
pair these is to take them off, buy a new one 
antl throw the old one away. A lock of this 
description can be bought for 4d. or Gd., so 
that it will be seen it does not pay to repair 
them. 

The old lock should be taken as a pattern 
when purchasinq a new one, so that the new 
lock mny fit in tne same place. It is some­
times difficult to get a new one of the same 
pattern as the old, and then it becomes a 
question whether it is better to repair the 
old one or to cut the woodwork for a new 
one. If it is decided to repair the old it 
will probably be found that the spring is 
broken. This can be easily remedied by 
cutting off a piece of a stout feather spring, 
and fitting it in the slot of the bolt at B. To 
get the bolt (A) out, bend b;tck the rim 
gently a t c, afterwards bending it into 
position when spring is fixed. If a new pin 
IS r equired, a piece of wire must be used 
considerably larger than the pipe of key, 
and filed down so as to form o. Hhoulder as 
shown at A, Fig. 5. The pin must then he 

• 
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held in the vice at c, and the part marked B 
rivetted into the lock. 

In small locks, such a.s desk locks, the 
bolt is sometimes broken. Theso cannot be 
repaired, a.s any extra. thickness at the place 
where it is broken would prevent the bolt 
from working, but it is comparatively easy 
to make a. new one. The broken pieces 
should be filed bright on one side, and laid 
on a. piece of brass of the same thickness, 
and soldered on a.s described in bushing a. 
lock. Now file away the brass plate around 
the old bolt, hold it in the gas to melt otf Flg. I .-Interior of Common Back Spring Lock. 
the old pieces, and you will have 
your new bolt. (Fig. 6). 

Before finishing with warded 
locks, it may be as well t o say a. 
word about mortise locks. If 
these are out of order, it will 
usually be found to be either the 
spring or the follower that is 
wrong. To repair or replace these 
the lock must be taken off, and, 

Before taking leave of warded locks I 
may mention that when a new key is ~e­
quired it is not always necessary to get a 
blank and cut the wards. All ironmongers 
keep a large stock of keys with the wards 
ready cut, and one can generally be found 
that will fit the lock with a little alteration. 
As these are the same price as blanks there 
is nothing gained by taking a blank if a key 
can be got instead. 

In lever locks, which I shall take occasion 
to describe in the next paper, keys must 
be cut from blanks. It would be useless to 

enumerate all the patterns of 
warded locks in use, as it would 
fill several numbers of WoRK, and 
would serve no useful purpose as 
the directions for cutting the key 
t o rim lock, as described in No. 21 
of this Magazine, are really appli­
cable to all warded locks. But 
should any difficulty arise, I shall 
be pleased t o answer any corres-

Flg. 2.-Mode of Repairing Worn Key­
hole by Enlarging Hole. 

Fig. 3.- Covering Plate of Lock showing Worn Keyhole. Fig. 4.- Mode or Repairlng Worn Key. 
hole with Iron Washer. 

c 

• 8 

l'tg. 3.- Jilode of 
RepairlDg Pin. 
. 

Fig. 6.-Shape or Bolt of 
Drop Lock. 

although this is a simple matter, it may be 
as well to describe how it is done. 

Fi~. 7 shows the edge of a. door with 
morttse lock fixed. To take it out remove 
the knobs and spindle, then take out the 
screws of face plate A A, under this will be 
found two other screws. These must be 
taken out, then if the screw-driver is in­
serted in the keyhole, and the lock pushed 
forward, it will come out sufficiently to be 
grasped by the. hand and pulled right out. 
If the follower IS worn out, a new one must 
be fitted. Those for mortise locks (Fig. 8), 
and indeed for most· rim locks, are not 
riveted in as described in my last paper, but 
work between the two plates of the lock. 
The. old one should be taken as a pattern in 
buYl!lg a ~ew one, ~ut it will probably 
requue a l1ttle alterat10n before it will fit. 
The spring is pretty certain to be a. feather 
spring, and a. new one can be bought for a 
penny, as mentioned in my last paper. The 
:ierews of face plate are very short; and 
liable to be lost; should this be the ca.se the 
plate can be fixed by ordinary screws lon~'~' 
enough to reach the woodwork. ' o 

Kers to padlocks must be fitted by ex­
o.minmg the wards, as far as possible through 
the keyhole, or by blacking the blank as pre­
viously described. Warded padlocks, how­
over, can be instantly picked, by holrlinrr 
the lock on one side and raising the tumble~ 
~th a pie~ when the bolt will.drop back by 
1ts own weight. 

• 

~'!&. T.-Edge of Door With Mortlae Lock l'txed. 

Fig. 8.-Follower 1n Mortise Lock. showing Form, 
etc. 

pondent who may sblnd in need of assist­
ance through the medium of "Shop.:' 

A FEW WORDS ABOUT SCRAPERS. 
BY A C.ABI~ET M.U~.ER. 

I~ a recent article in ·woRK, called " Friendly 
Hint.s to Amateur Wood Wot:kers," by D. 
Denning, the writer alluded ·to the use of 
the scraper. At the time, I must confess, 
the necessity of calling attention to such a 
well-known tool did not occur to me, or 
rather it occurred to me as being super- . 
fluous. "Surely," thought~, "every~me m•Js~ 
know about the scraper w1thout bemg toldi' 
and I wondered why the ·writer did not te 1 
us about something we did not know of. 
The utility of mentioning even the ordinary 
tools of one's own trade, soon however, be­
came evident t o me, for a customer, who 
is hardly an amateur in his own calling, 
dropped in and referred to WoRK, speaking 
of the article above referred to from an 
amateur woodworker's point of view. I 
know be does a l ittle bit in the cabinet­
mnl...'ing line, and one thing leading to an­
other, he said be wou ld like to know some­
thing more about the scraper which he had 
seen mentioned. He had heard of it before, 
but did not think it much use. Was it 
really important to use it 1 How wa;s it 
made 1 and a good many other questione 

• 
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besides. Not that I minded being asked 
them, for the querist is a pleasant young 
fellow, who does not come bothering about, 
interrupting and hindering one at his work 
with all sorts of silly notions, leading one 
to suppose that be thinks he is conferring 
an honour or, at the least, condescending 
very much to ask opinions from a trades­
man. Amateurs like that can't be much 
surprised if they get a rebuff, but if they 
will be content to ask without pretending 
t o teach, they will not often find that an 
artisan is afraid to let them into what they 
call trade secrets. H erein, if I may express 
an opinion which is not immediately con­
nected with scrapers, this Magazine will do 
a great deal of good. It concerns itself 
with both amateurs and vrofessionals, who 
will by it be more drawn mto contact with 
each other. The result can only be bene­
ficial to both. All this, however, is rather 
a digression, which I have been drawn 
into through noticing the stand-offisbness 
of some gentlemen amateurs, and the rather 
extraordmarr way in which they sometimes 
meet the artlSan. P ersonally, I never object 
to tell anyone what he wants to know if be 
will come and say straightforwardly what it 
is, or if it is any matter I don't feel myself 
at liberty to speak about I tell him so. 
When, however, he comes as though be 
'vere afraid to ask, and, as it were, tries to 
'vorm the desired information out of one, 
then I "dry up." If he thinks he will be 
so clever in extracting my supposed trade 
kecrets from me, then I am vam enough to 
think be shall not. Now, no doubt, some 
adopt this course through ·diffidence or fear 
of mtruding, and this feeling of reticence 
on their part cannot be blamed

1 as a trades­
man's time means money to nim. When, 
however, a good practically-minded amateur 
is willing to learn, I don't think there are many 
men who are such churls as to refuse to t ell 
him what they can. There are a few, but there 
are not many, and in my own experience I have 
rarely come across one. There is one kind 
of amateur who won't get to know much ; I 
mean the man who does not care to lie 
under a supposed obligation, but wishes to 
pay for lessons. A very praiseworthr. ";sh 
on his part, but he sometimes spoils the 
effect when terms come to be spoken of. A 
case in P,Oint oc~urs to me, and will show 
very well what 1s meant. A wood-carver 
a~~ng my acquain~nces, one who ~s always 
willm~ to tell anythmg he can while going 
on witn hi'l work, was asked to give some 
lessons at the puP.i!'s residence . . Said would­
be learner was mllrng to pay- hsten, brother 
craftsmen, and amateurs too, for future 
guidance-the fabulous sum of sixpence 
per hour. The offer was, of course, mdig­
nantly refused. Committees and such-like 
eelf-promoted bodies for the spread of fine 
art labour have been known to fall into 
similar mistakes. Now I hope no amateur 
will take these remarks &.miss. I don't 
think they are couched in offensive l!~fiuage, 
and I think sensibly-minded men · give 
~e credit for wishing to put them on the 
n ght tack for getting over any little diffi­
cultY, they may encounter in their pastime. 

With regard to the scraper, very likelr 
there are others, besides the reader I 
have teferred to, who would like to know 
10~ething about it. Certainly it is much 
ea1ner to tell a.nd ehow a.nyone how t o use it 
than to explain on paper · sti 11 the thing is so 
~imp le that no doubt I shall be able to make 
myself intelligible. It is difficult to know 
exactly what a. man who is quite unae­
quainted with a t ool wishes to be told 
about it. It all looks so simple to one who 

has been in the ba.bit of using it, that be is 
apt t o condense his information when asked 
to explain how it is used, and tell his in­
quirer to do so in "the usu.al way." Cor­
rect enough, no doubt, but hardly specific 
enough to enable one who has never seen 
the tool to use it efl'ectually. Perhaps in 
this.instance I cannot do better than incor­
porate the questions and answers on the 
occasion referred to. 

To begin with, the scraper is a thin bit of 
sted of any convenient size, say a.bout 5 in. 
long by 2! in. wide. I don''t know the 
exact gauge of the metal, but ~- in. would 
be too thick. Scrapers are to be bought for 
a few pence each, but they may very easily 
be made from a piece of a broken sa.w. The 
edges, after the piece has been separated 
with a cold chisel, must be fileJ down 

rig. ~ Tig. 2 . 

;rig. 3 . 

Fig. I .- Edge wrongly t'ormed. Fig. 2.- Edge 
rightly formed. Fig. 3.-0utlines of Shaped 
Scrapers. 

straight and square. If it is to be a scraper 
for fiat work, of course it is necessary that 
one side at least must be perfectly true. 
This can easily be made by runnin~ t he file 
lengthways along the edge, whtch must 
afterwards be smoothed down by a rub or 
two on the oilstone

1 
just enough to remove 

the file marks. It 1s necessar;r to be careful 
not to round the edges like Fig. 1, but to 
keep them perfectly squa.re like Fig. 2. 
Both t hese illustrations, of course, are given 
in section on a very much enlarged scale to 
prevent mistake. The edge, it will be seen, 
1s not a cutting ono, but scra.ping in its 
action. Such an edge as shown in Fig. 2 
will certainly scrape, but the operation 
would be so very tedious that the tool 
would be practically worthless. To sharpen 
!t properly is not .a difficult ~peration, but 
1t 1s one that reqmres a certam amount of 

knack, which, however, is soon acq.uired 
with a little care and attention. It 1s not 
so much sharpening that is requjred ali 
turning the edge over to form a k ind of 
burr ou each face of the steel. A properly. 
sharpened steel ca.n, apart from its action 
on the wood, easily be t old by holding the 
plate between a fi nger and thumb of one 
hand and moving it with the other, when a 
very perceptible burr should be felt. A 
suitable piece of steel does not require much 
sharfening ; a few strokes with the sharpencr 
is al that is necessary. The sharpener may 
be any hard bit of steel, but perhaps there 
is nothing to beat the " currier's steel. ·· 
This is a thin steel rod set in a handle, anJ, 
I believe, can be obtained at most t o(ll 
shops, but instead of it any ha.rJ, smooth 
piece of steel will do almost as well, the 
rounded back of a gouge for instance. To 
sharpen the scraper, support it fi rmly on 
the bench with the left ha nd, t he edge to be 
treated being perpendicular. Then draw 
the sharpener with a smart firm stroke along 
the edge a few times. Don't rub it up and 
down i1·regularly, but take vigorous sweeps 
with even pressure from top to bottom. If 
the sharpening is too prolon~ed, it may ha.ve 
a. contrary etl'ect from that mtended, as the 
burr may be scraped away. As I sa!d, to 
do the sharpening properly requires some 
knack, though it looks so easy and really is. 
If the novice can·t manage to acquire it 
a fter a few trials, he will do well to ask 
some one to show him how, or better still, 
let some competent man see how he does it. 
The chances are that he will detect some 
fault at once. 

When the semper is properly sharpened, 
the next thing is to learn how to use it effec­
tively. Scrapin"' is rather laborious work, 
but when a really finely-finished surface is 
desired, it is not well to a.void the drudgery. 
Both hands are used, the thumbs bearing a 
l!Ood deal or most part of the hard \TOrk. 
'l'o show the action of the scraper and the 
war. to hold it is easy enou~h, but to de­
scnbe it without fear of be10g misunder­
stood is another matter. However, I don't 
think any one can go far wrong if he will 
attend to the following directions. I may as 
well sa.y that it is chiefly on large flat sur­
fa.ces t hat the scraper will be found most 
beneficial lTrom this it follows that one of 
t he loo~ edges is mostly fn requisition. 
This bemg so, grasp the scraper in both 
hands, the thumbs being on the inner or 
nearer side, and pretty near the centre, and 
the other fingers so disposed tha t they have­
a. good grip. Now incline the top edge of 
the scraper a'va.y from you, the lower edge­
being pressed on the wood. Then scrape, 
the motion being always a pushing one, with 
the steel held at a.n angle to the wood. 
The sharp edge will scrape off the surfnce 
and leave it smoother than any plane almost 
could do. Of course, discretion must be­
used not to apply the scraper too much in 
one part to the exclusion of others. It will 
be noticed that the pressure of the thumbs 
causes, or ought to cause, the scraper to 
bend forward a little in the centre, so that 
sharp corners are kept from dig~i.ng acci­
denta.lly into the wood. It is for tnis reason 
tba.t steel i in. thick would not do. A cer­
tain amount of pliability is essential. As 
soon as the edges refuse to bite properly it 
is time to sharpen them againt and if in 
course of time they get roundea off, a rub 
with the fi le or on the oilstone will soon put 
them all right again. 

Scrapers need not be always rectangular 
ns this shape is only required for flat level 
surfaces, but their edges may be curved to fit 
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any special surfa.ce. For instance, here are 
three outlines of scrapers in actual use, 
given in full size (Fig. 3). They o.re not 
often required i still they come in ho.ndy 
sometimes, ana. when a special curve is 
wanted it ca.n easily be filed down. There 
is no fixed size for such fo.ncy scrapers, as 
everythin~ depends on the work they are 
intended tor. 

Wit h these r emarks the subject must be 
closed. I don't think any material point 
which the ingenuity of the worker can't get 
over has been omit ted. If it has, no doubt 
inquiries will be duly answered in the 
" Shop " column, and as I see ''" ORK has a 
very extended circulation in the town where 
I reside, I don't offex· to tell all nud _sundry 
who might ca.ll on me for lessons on scra1;1ing. 
Hence I merely subscribe myself n "cabmet­
ma.ker." As a.n excuse for the crudeness of 
my style, I may further say I am " one in 
the white," i.e., without "polish," but so 
long as the "stuff" is right, that is only a 
secondary matter. Good furniture is recog­
nised more by the material than by the 
polish, which is, like this concluding sentence, 
only a ''finish." 

. 
SOME ARGUMENTS D" FX't"Ot;R OF 

VENEERIXG. 
AN E.UMINATION OF SIR CHARLES EAST­

I .AKE'S OBJECTIO~S TO YE~EER. 

BY DA.VID .ADA.MSOK. 

ONE objection that often operates against 
veneer in poJ?ular opinion is its alleged 
want of durability. I say in p opular OJ?inion, 
because those who are most cap3,ble of jud~­
ing~ that is the people whose business it 1s 
to ne in constant contact ' nth furniture, 
know perfectly well that Yeneerinq is not 
a. source of weakness, even if it aoes not 
increase the strength, as it is sometimes 
considered to do. 

The question of st rength is, howe'"er, of 
secondary importance wlien compared with 
durability, and on this score there may 
possibly be some objections of rather more 
weight than some of the others which hnYe 
been alluded to. It must not, however, be 

· inferred from t his that furniture when >e­
neered is not quite as reliable for ordina.rv 
pll.rposes as wh.en solid. It is only less so 
when constantly exposed t o a. moist, warm 
atmosphere1 such as that of some tropical 
r~ons dunng the wet or rainy season. I n 
thLS country veneers may be used without 
fear of their not remaining in good condi­
tion, always {>resuming, of course, tha.t the 
articles of whlch they form part receive fair 
usage, and that the veneer itself is properly 
laid on a suitable foundation i we do not 
require to make furniture as if 1t were to be 
constantly exposed to all the changes of 
weather. It must be made with due re!ml'd 
to its subseq_uent use and position. an°d if 
this be done, 1t is a. very questionable arO'u­
ment to urge against veneer, or any other 
method ?f construction, that it is not adapted 
for furmture. It would be reasonable to say 
tha.t veneer is not fit for the external parts 

• of build~ and it may fairly be supposed 
that architects '\'fhen decrying veneer some­
times, overlook the fact tha.t- furniture is not 
exposed to b::!h~in, and storm. It is well 
known that ·tecta are seldom successful 
designers of furniture, and this may be, 
al.tos:ether apart from their not understand­
ing 1ts construction, to a. great extent nttrib­
utn.ble to the a.pJl&rellt impossibility of 
freeing their mindS from ideas of the larger 

• 

structures they are commonly called on to 
devise. I am aware that these remarks 
may not be a ltogether palatable to members 
of the a rchitectural profession, who com­
monly snpposo themselves t o be capable of 
designing, not only furniture, but anything 
else connected with the house ; without, 
howeYer, in any War wishing t o CaSt refiec­
tions on their skil , it must be said thnt 
they are not the most competent peoJ?le to 
express nu opinion on domestic furmture. 
Some few of them may be acquainted "ith 
the subject, more or less, according t o the 
time they have devoted to it, and their 
opportumties of studying it practically. 
They then nre equal to the furniture dc­
signe:· who is a specialist, in fact they have 
qualitied themselves to design furniture. 
Among such, the late Bruce 'l'albert may 
be instanced, and, to n smaller degree, S ir 
Charles Eo.stlake. To both of these, by 
their " ·ork in connection with furniture, 
much of the impro>cment which has taken 
place within recent years, may be ungt·ud~­
mgly attributed. Enstlake, however, as IS 
shown by more than one remark in his 
admirable book, "Hints on Household 
Tuste," was only par tially acquainted with 
furniture, or rather (should I say1) with the 
furniture industry, with its commercial or 
£. s. d. aspect; without a knowledge of 
which no man can be thoroughly compe­
tent to correctly judge of the capacity of 
cabinet-makers to design and manufacture 
sound artistic furniture. 

.As Eastla.ke is by many regarded as a 
thoroughly reliable authority, it may be well 
to see what h e has to say about veneering:-

'· Y eneering has been so long in Yogue, 
and is nppa.rently so cheap and easy n means 
of obtaming a valuable result, that it is 
always difficult to persuade people of its 
in expedience. \"en cering has been con­
demned by some writers on the same 
grounds on which false jewellery should, of 
course, be condemned. But the two cases 
are scarcely analogous." Then after re­
ferring to the practice of silver-plating, 
which he states 1s "too uni>ersally recog­
nised to be considered in the light of a 
deception," he continues, " I do not see 
exactlr how Yeneering is to be rejected on 
'mora 'grounds." Further, the impractica­
bility of using walnut wood, by which it 
may be presumed burr walnut is meant, in 
any other way than in· veneers having been 
admitted, he states that when, "for instance, 
in piano cases the leaves are so disposed as 
to reverse thei1· grain symmetrically, the 
arrangement is not only very beautiful in 
effect, but at once proclainls the means by 
which that cfl'ect i:; attained. There are, 
howe'"er, mo.ny practical objections to the 
mode of veneering in present use. To cover 
inferior " ·ood completely in this fashion, 
thin and fragile joints must be used, which 
every ca.binet·maker knows are incompatible 
with perfect conl'truction. The >eneer it­
self is for too slight in substance, and even 
when laid down with the utmost nicety is 
liable to blister, esyecially when used for 
washing-stands, or m any situation where it 
is exposed to accidental damp. It is never 
worth while to buy furniture >eneered with 
mahogany, for a little additionnl cost mo.t 
P!OCure the same articles in solid wood. ' 
He next refers to a. "substantial oak table," 
which he had made from his own design "at 
a. price which wa.s much less than I should 
have paid for one veneered with rosewood 
or walnut." "The most legitimate mode of 
employing veneer should be in :t,>anels of not 
less than a quarter of an inch m thickness, 
and, if used for horizontal surfaces, the 

inferior wood should be allowed to retain a. 
a border of its O\vn in t he solid." · 

I hnsc ventured on this fairly lonO' quota­
tion in order that both sides of th~ vexed 
q uostion of veneering may be presented to 
the reader, and Eastlake's remarks are fairly 
tyrica~ of some of t~e more commonly urged 
obJectwns, though 1t must be admitted he 
writes in a more unprejudiced manner than 
some of those who ban discussed veneering. 
Some of his remarks havinO' alrea{}y been 
disposed of, others may be t~en and exam­
inci::L In the first place, be refers to it as 
a cheap and ens~ means of obtaininO' a 
desired result. JS ow this, I think, ~ost 
cabinet-makers will dissent from, for they 
all know that >eneering increases the cost 
of any article, and that it is not what may 
be considered easy. About the cost I shall 
haYe something more to say shortly, but 
this seems a. suitable place to make a few 
remarks about the "easy " l?art of the work. 
I don't mean to say that it 1s really difficult 
to nu expert artisan, or that the physical 
toil is great, but for all that, if by t?asy 
we are to understand that it can be managed 
properly ";thout skill and experience, then it 
must be acknowledged the t erm is incorrect. 
To lay Yeneers thoroughly tests the skill of 
the worker, and is a constant t ax on his 
general intelligence, so that one who can 
manage veneering is by no means a. mere 
mechanic. He must liu>e brains and be 
able to use them as well as his hands. Per­
baps the qualifying word "arparently " 
should be looked on as an admission that 
this is the case. 

The ob5ern:ttion about 'mlnut veneers 
proclaimin~ the means by which the effect 
is producea. when laid in a particular way, 
beo.rs out to some extent what has been 
prcYiously said about veneers not being 
decegti,·e. Of course, when laid in the way 
Sit· Charles admires, any one can see that 
veneers have been used, but in any case the 
practised obsen ·er is very rarely at a loss to 
tell when wood is veneered. 'l'he deception 
then is only in degree varyinrr according to 
the perceptiYe powers of the beholder, and . 
seldom depending only on the wa.y in which 
the work has been done. 

The statement that thin and fra~le joints 
must l~e used wheneYer an infel'lor wood 
has to be covered with veneers will be news 
to most practical men, at least to those who 
have not read "Hints on Household Taste," 
and one almost wonders how its talented 
author can ha Ye been led into making such 
an extraordinary assertion. That bad j oinery 
may be concealed by '\"eueer is, no doubt~ 
incontrovertible, but that fragile joints are 
by any means necessary or usually con­
nected with Yeneered work is1 fortunately~ 
not correct. I n practice the JOintin ... used. 
in any piece of furniture is the same "~ether 
the surface is Yeneercd or plain. It may be 
good, bad, or indifferent, according to the 
worker's skill, but the veneering, per se, · 
makes no dift'erence whatever, so that this 
objection, which might carry weight, may be 
dismissed. 

Were it not that silence about the state­
ment that >eneer is too -slight in substnnce, 
might be construed into an 'admission that 
it is so, that expression of opinion would be 
passed over for what it is worth. Beyond 
custom there is no arbitrary limit to the 
thickness of >eneer, and -nrithout 1..-uowing 
what thicl..-uess Sir Charles Eastlake hnd in 
mind when writing. it is rather difficult to 
say that it is too thi·n. It is sufficient for us 
t o kno'v that veneer ns ordinarily cut is 
qnite substantial enough for ordinary usages. 
Something more will be said later on about 
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·thickness of veneers, meanwhile it will be 
sufficient to state that wood one quarter of 
an inch in thickness would hardly be re­
garded as a veneer in the ordinary sense of 
the word. 

That veneered surfaces, to pass on to the 
next objection, are liable to " blister " is 
not to be denied, though the liability is not 
so great as an inexperienced person mi~bt 
su:ppose o!l reading the q~o~ation in whiCh 
it IS mentioned. Indeed 1t 1s so very small, 
when veneers are properly laid with the 
utmost nicety, that it may almost be re­
garded as non-existent. Blisters generally 
indicate bad work"1llanship, and they are 
so well nnder control that where they are 
found it is generally safe to infer that they 
depend more on careless manipulation and 
supervision, or subsequent improper usage 
than on any inherent defect in the form of 
construction. Occasionally an apparently 
causeless blister will show, but very rarely. 
If any rise after the article has left the 
workshop1 it may generally be taken for 
granted tnat damp has been the cause. Of 
course, no one could defend the use of 
veneered tops for washstands any more 
than he would advocate the employment of 
brown paper bags for toilet basins. Marble 
is so commonly adopted for washstand tops 
that it seems almost needless to suggest 
that these are sometimes made of wood. 
It will be observed that in the quotation 
from the "Hints" no mention is made of 
any special part of a washstand, but I infer 
the top is meant, as no other part is liable 
to come in contact with any exceptional 
amount of water. So far as acc1dental 
damp is concerned, it may be said that few 
articles of furniture will stand much of 
it whether they be ·veneered or not. If we 
are to discard veneers for this rea~on, we 
must go a little farther and refuse to admit 
:my upholstered piece of furniture into our 
houses-nay, let us go the wh<lle hog at once, 
and have nothing about us that will ever 
wear out or that can, by fair or foul means, 
accidentally or designedly, be injured. 
Then, and not till then, may we consistently 
say that we object to veneer because it 
mrght be injured by accidental exposure to 
damp. We hav~ only got to act up to the 
id~ of getting absolutely impe!ishable 
thin~ to land ourselves on the heights of 
absurdity (wherever these may happen to 
be situated). 

••• 
WROUGHT IRON AND STEEL GIRDER 

WORK. 
BY F.RANCIS CAMPIN1 C.E. 

CONNECTIONS AND BEARINGS-EXPAN· 
SION J OINTS AND BEARINGS. 

APAB.T ftom the joints in each distinct part 
pf a structure, such as cross and main girders, 
there remain to be considered the connec­
tions of these parts with each other, and 
alao their beanngs upon each other, and 
qpon other places of support. The bridge 
~ itself mo.y be <'arried by cross 

'lire\~~~ ~1 croBS girders supportin~ lon~­
hd ~era or bea:rers, or by mam longt­
tadiaal8izden only. I shall take for example 
the moet complete form, that in wh1ch 
buritadiDal and cross girders both occur 
!~_the loorins, the latter being carried by 
w. meia ,Uden. .The covering of the floor 
will be Jlp&r&teiJ dealt with subsequently. 

la t"ore eau where one girder rests upon 
of another, there is no question 

apclla tbe rivets or bolts used, their 
tben con1ined to keeping the 

supported elements in their proper positions, 
and preventin~ them from bmng displaced 
laterally, or lifted during the passage of· 
a load. I n other positions, the load carried 
by the girder, together with its own weight, 
will come upon the connecting rivets, and 
it is always safest so to urmnge the attach­
ments, that they shall be in shearing stress, 
as we arc more absolutely certain of their 
strength in that direction, than when rely­
ing upon the resistance of the head wbich, 
unless the workmanship is unin1pen.chable, 
may be open to some amount of doubt. 
The cross bearers in light foot bridges are 
commonly riveted np to the undersides of 
the main girders, but upon the~e the load is 
small, and the ~nargin of strength very ample. 
On a foot bndge 10 ft. wide, with cross 
bearers 4ft. apart, the maximum load would 
not exceed three tons, and the bearer would 
be held up by not less than eight riYcts, 
which, allowed to be as little as t in. in 
diameter, would show a wo'rl.:inq strrngtA of 
more than twelve tons. \Yhen, ·howeYer, we 
have to deal with the hea,~· tmffic of road 
and railway bridges, the case is \"Cry dif­
ferent. 

In studying the connections now under 
consideration, it must be remembered that 
at present we are dealing with plate girders 
only, in which the web, being continuous, 
can receive the load of the cross girders at 
any point in the length of the main girders 
without putting nny bending strain upon 
either top or bottom flange. 1 call attention 
to this because a. ditferent state of affairs 
will sometimes occur in lattice girder struc­
tures. 

• 

I n Fi~. 11 is shown a method of connect­
ing long1tuclinal with cross girders, the tops 
of the girders being made flush to receive 
the floor covering. A, A n.re the ends of t\YO 
longitudinal girders in elemtion, being nearly 
the same depth as the cross (l'irder, n, n, t o 
which they are connected ; they are shown 
deep enough for the bottom flange plate of 
the longitudinal to run under that of the 
cross girder, in order to give continuity of 
structure. It, howeYer, >err frequently 
occurs that the cross girders are much 
deeper than is necessary for the intenne­
diate longitudinals, as shown at D, D, ends 
of longitudinals attached to the web of the 
cross girder, E, E. Additional rivets a t·e here 
introduced into the junction by means of 
the brackets, G, G, the ends of which rest 
upon the anrrle iron of the bottom tlange . 
In the first figure, the joint is chiefly made 
by the angle irons, c, c, and iu the second by 
angle irons, .F, F, and brackets, G, G: E, E are 
the flanges of the cross girder. Below is 
shown · a horizontal section of such a joint. 
H, H are the ends of the longitudinals ; 
r, I, r, 1 the connecting angle irons ; and 
K, K the cross girder. 

It is very desirable in S\lCh a combination 
as the above, to take the load as fully as 
possible directly from the supported girder 
to the web of that cnnyinO' it, as by so 
doing the tendency to twist the cross girder 
on the passage of a load is much reduced, 
and an undue stress on the horizontal angle 
irons obviated. Terminating the top flanges 
of the longitudinnls at M assists in this, and 
secures a flush top to the girders. As shown, 
the angle irons which connect the flanges to 
the webs of the longitudinal girders, are 
turned round at the corners, so as to form 
a solid continuous frame throughout ; but 
when the girders are of considerable depth, 
say, 2ft., t he angle irons may be cut-through, 
as shown at N, N, but the corners should be 
kept solid to protect the ends of the webs 
from diagonal shearing stresses. In setting 

out these girderR, sufficient depth should 
a.lways be allowed to admit of a comfortable 
j oint being made, one that can be properly 
got at by the riveters so as to ensure good 
workman::;hip. This is a point that it strongly 
b~hoves the manufacturer to examine beforo 
commencing the work, for should the room 
available at these connections Le insufficient, 
a ~ad 1_1.nd ricketty joint must result ; nnd 
th1s bemg constantly ma.de worse by vibra­
tion, the structure must in the end become 
shaky, and very likely, positively unsafe. 

'!'he next connections to be examined nro 
those between the cross girders and the 
main girders. If it be necessary to place 
the former beneath the latter, they sliould 
be so suspended that shearing stress only is 
brought upon the rivets; this nuty be effected 
most conveniently when the main girder is 
of box section. 

Box girders ha'"e two webs connected 
with the flanges by angle irons, as in single 
web girders. In order, however, to allow <lf 
the attachment of suspending pieces for the 
cross girders, the angle irons joining the webs 
to the bottom tiange must be put inside the 
webs, as shown in Fig. 12, '"here A, A repre­
sent the lower parts of the web plates, and n 
the bottom flange, in vertical section. It is 
obvious that this form is only suitable for 
large girders where t here is space between 
the webs to get at the rivets. The cross girder 
end, c, must also be of a. form suitable for 
the attachment of the straps, D, D, by which 
it is carried, and of which fonr :will be re­
quired, two on each side. The required 
form may Le obtained by stopping otf the 
central web of the cross girder at L, ~ and 
there connecting it by angle irons w1th a 
strong diaphragm, and therefrom to the end, 
makin~ it of box section, as shown at H, H. 
The siae plates are joined to the flanges by 
angle irons, and stiti"ened by ri(l'id internal 
frame.s, G, to ntl'ord a substantial hold for the 
lower ends, .F, .F, of the suspending straps ; 
E, E is the bottom flange of the main girder. 
shown in vertical section on the d"otted line. 
B, n. Referring a.gain to the upper view. 
the straps, which are made of an~le iron 
or steel, are fastened to the cross girder by 
the rivets, r, and to the webs of the main 
girder by the rivets, K . Both in these and 
the connections previously described, great 
strength is required on account of the con­
centrated nature of the loads to which they 
may be subjected; thus, in a railway bridge, 
the longitudinal girders and the cross girders 
recei ,.e the concentrated load on the driving 
wheels of the locomotive, and on ordinary 
road bridges that occurring in a heavy trac­
tion engine, or steam road roller. 

When the main girder is single webbed, 
the cross girders cannot be .thus suspended, 
and in any way that they may be attached to 
the bottom flanges of main girders, the load 
must, at length, hang upon rivet heads, if it 
is only on reaching those that fasten the 
bottom flange to the main angle irons. It 
is therefore necessary to fasten the cross 
girders to the ma.in girder webs above the 
bottom flange, if we want a thoroug!lly re­
liable job ; such a joint is shown at Fig. 13, 
where A, B is a vertical section of the lower 
part of a single web plate girder; c, the end 
of a cross girder fa.stened by rivets at D to 
the web of the main girder. The bottom 
flange plate of the cross girder is stopped at 
F, und the angle irons and web run on as 
shown, the former being fastened to the 
bottom flange by rivets, of which one is seen 
at G. N is one of the ordinary t ee iron 
cranked stiffeners, and 1 an inside stiffenet 
turned up at the bottom, and fastened to 
the cross girder by the rivets, E; thus the 

• 
• 

• 

• 
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effect of the stiffener, I, is continued to the 
bottom flange, B. It is to be remembered, that 
to get the best result there should be enough 
rivets at D to take the whole load on the 
cross girder in shearing stress, and no pres­
sure should come upon the flange, B, nor 
drag upon the rivets at E; then this connec­
tion, when properly fitted, makes a very 
solid piece of work. 

Another arrangement is shown where the 
end, K, of the cross girder is placed higher 
up the web, and clear of the oottom fiange. 
It is fastened to the web, N, by the rivets, L, 
and its position further secured by means of 
the brackets, M, M, placed above and below. 
An objection to this is that the bottom 
flange loses . its stiffener on one side. In 
botn these forms of joint, if the cross girders 
do not fall on the stiffeners, the web of the 
main girder must be supported by a J?late 
on the other side through which the nvets 
holding the cross girder will pass, as the 

• webs are generally too thin to be subjected 

, 

• 
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Fig. ll.o......Conneetlon of Longitudinal Girder with 
Cross Girder. 

to the possible drag upon the rivets, due to 
the vibration set up .by a h'eavj passing load, 
such as 15 tons, moving at a high velocity; 
and this will constantly .occur ·on railway 
bridges, and on those carrying a double line 
of way there will sometimes be this on each 
end of the cross girder. . 

The expansion and contradion of the 
metal that occurs with chan~e of tempera­
ture mns~ of course, be proVlded for when 
t~e work IS of any magnitude ; this varia­
tion of length amounts, in the English 
climate, to 1 in. in 150 ft. between summer 
aJ?-d. winter, aJ?d is pr~vided for either by 
sliding or rolling bearmgs: If this expan­
sion were not met, a. great stress, equal to 
about 6 tons per sectional square inch of the 
meta.l endeavouring to expand, would be set 
up ; and to me it seems curious that it has 
not been customary to provide for the lateral 

• a.s well a.s the longitudinal dila.ta.tion Of the 
material, for although the lateral movement 
will be less in dista.nce than the lo!!gitudinal, 
it will be equal to it in intensity. The expan­
sion bearings should evidently be a.rranged. 
to move in a. di~nal direction instead of in 
one parallel to the length of the main girders. 

A 

:o 0 
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I 

• 

0 0 10 0 0 0 

Fig. 12.-Connection of Cross Girder with Box 
Main Girder. . 

When the piers supporting the work are in 
themselves solid a.nd stable enough to with­
stand the horizontal resistance of the friction 
of sliding plates, these may be used ; but if 
there is any doubt upon this point. the gir­
ders must be put upon rollers. Where a 
number of consecutive spans follow on, if it 
is desired to connect them together, expan­
sion j oints must be introduced ~t intervals, 
and the same course pursued m regard to 
the flooring. 

The expansion joints between the girders 
may be conveniently made by connecting 
them together by means of bolts passing 
through india-rubber washers of sufficient 
thickness to allow of the necessary expan­
sion; such joints have been made w1th blade 

·springs instead of the india-rubber washers, 
but such work is clumsy and would not be 
fou!ld in structures designed by men of ex­
penence. 

There is another movement in the ends of 
the main ~irders that in large spans requires 
to be prov1ded for, it is that caused by the 
deflection of the girders under a load which 

A 

0 0 

0 

N 

Fig. U.-Connection of Croaa·Girder with Stngle 
and lt&lll Girders. 

will tip up the extreme ends. In short spans 
this movement is accommodated by bedding 
the girders on some slightly yielding mate­
rial, such as felt ; but in larger ones, a rock­
ing bearing must be used, so that the load 
may be distributed equally over the surface 
of the bearing, otherwise the pressure will 
all fall on its inner edge. A side view of a 
rocking bearing upon rollers is shown in 
Fig. 14 ; A, A is the bottom end of the main 
girder, and to it is bolted a. casting, B, B, 
preferably of steel. The upper surface of 
this casting is planed and fitted to the 
bottom of the ma.in girder. This is done on 
an ordinary planing machine, the work 
being secured to a. travelling plate which 
moves backwards and forwards under the 
cutting t ool. Ou the under side of the cast­
ing is a hollow cylindrical surface, truly 
worked in a. shaping machine, and this i~ 
fitted to rock upon a cylindrical saddle, c, 
forming the top of another casting, D, D. By 
this arrangement the angular movement of 
the girder end is accommodated, and the 
pressure is always uniformly distributed 
over the lower surface of D, D, which is planed 
to rest upon another planed surface, such as 
E, E, or upon rollers, F, F, interposed between 
them. These rollers are to be accurately 
turned all of exactly the same diameter, 

A A 

0 '~ . 
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E I I 

H 
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Fig. 14.- Expansion Bearings. 

otherwise the bearing upon them would 
be taken only upon the larger ones. The 
axis of the saddle, c, must be at right angles 
to the length of the main girder, or it will 
jam in rocking, and if the rocker does not 
act, all the load will, when the bridge de­
flects, come upon the front roller. The 
lower or bed plate, E, E, is secured to the 
pier or abutment by holding-down bolts. 
If these bed-plates are carried on a trans­
verse girder, they will accompany the girders 
in the lateral expansion of the bridge, but if 
firmly fixed to masonry, the girders must 
slide slightly upon them. At the ends of 
the rollers are pins which pass throu~h · 
holes in the side bars of a. light frame, held 
together at the emis' by distance bars ; the 
rollers are thus placed in their proper r~la­
tive positio':s, a.nd _prevented f~om nt.nmng 
together while the grrders are bemg adJusted 
upon them. · 

The larger the diameter of the rollers the 
better bearing will they afford, but the more 
space will thel take, and thus increase the 
tota.l length o the bearing to a. perhaps in­
convenient degree. To obviate this difficulty, 
parts of rollers are used, as shown at G, G, 
their relative positions are secured by the 
side rods, u, u, at each end, and the arcs 
o.re made of sufficient lerigth to amply allow 
for the movements a~cruing from change of 
temperature. :Meta.l, as I have said before, 
is liable to expansion in hot weather and 
contraction in cold weather ; and this alone 
n.ccounts for the use of roller bearings. · 

- • 

• 

• 
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furniture trade, that sideboa.rds of a size 
between the chifionier and the ordinary 
sideboard are finding a. ready sale ; a.nd 
in order that the many readers of WoRK 
may be kept well to the front in all that 
is going on in this direction, this paper has 
been written. 

'fhe usual chiffonier measures along the 
top, 4 ft. or 4 ft. 6 in., while the ordinary 
sideboard is 6 ft. long ; so that a small side­
board with a top 5 ft. long comes in between 
these sizes ; and in a small dining-room or 
in a moderate-sized parlour, it is much more 
imposing than a. chiffonier, with its usual 
two cupboard doors, and one drawer under 
the top. One of the latest styles of these 
5 ft. sideboar.ds is that shown in our illus­
tration. It will be seen to cocsist of, in 
the lower part, 'two cupboards and three 
drawers, with an open space in the centre 
for a jar or other ornament ; and in the 
upper part thero is a shelf extending right 
across the back, with three bevelled mirrors 
above it. A novel feature is the roof over 
the centre plate; it lends importance and 
di~nity to the whole article. If any readers 
object to the extra work entailed by this 
arrangement, let them read right on, and 
they will by-and-by find various suggestions 
given, and it will be strange if they be not 
satisfied with one or other of them. 

The important matter of what wood our 
sideboard is to be made of must be decided 
before · much can be done. Oak is the 
fashionable wood for a dining-room, Ameri­
can walnut coming next in the race for 
favour; Spanish mahogany will, however, 
always hold its own as a. furniture wood ; 
and it is frequently used for the dining­
room by those who want something different 
from what they see elsewhere. 'l'his wood 
has the additional advantage of attaining a 
splendid rich tone of colour in the course of 
a few years. But as it is wholly a matter 
where taste is allowed full play, there is no 
need to say more about it here. 

As the illustrations of the details of the 
sideboard will occupy the greater part of 
~vo pages of the Magazine, it has been 
Judged better to reserve the whole of them 
for the next number, in which the different 
parts and their construction will be fully 
described. . 

At present any intending maker will do 
well to look up some sound well-seasoned 
wood, either oak or American walnut, or 
Spanish mahogany, as he may choose. It 
is desirable also to study carefully and 
thoughtfully the design of the sideboard 
f!iven in figure~ so that the workman may 
tix in his mina. its general appearan.ce and 
formt and the relative position of the parts 
of wnich it is composed. Time thus spent 
will be found not to have. been thrown away 
when the work of construction is commenced 
in earnest. 

MAGIC PHOTOGRAPHS: HOW TO MAKE 
THEM. 

BY WALTER E. W OODBURY. 

. 
AT the present time there are being sold in 
Paris a. large quantity of so-called magic 
photo~ra.phs. 

A piece of white paper mounted on ;paste­
board is all that they appear to conslSt of 
yet by dipping one into water, the portrait of 
~ome popular actress or celebrity soon makes 
Its appearance. · 

I feel sure that a. great matiy readers of 
WORK, who dabble in photography, will be 

• • 

glad to know that the method of producing 
these pictures is a very simple one. 

Take any negative suitable for the pur­
pose. The quality of the negative is of 
little importance. :Make a print from t his 
negative on a piece of ordinary chloride of 
silver paper; it can be obtained from any 
dealer in photo~rnphic materials. 

Without tonmg in the gold bath, place 
direct into the fixing bath corn posed of a 
ten per cent. solution of hyposulphite of 
soda. 

This will cause the print to assume a dirty 
yello'v appearance, and it is then necessary 
to wash carefully in several changes of water 
until the hyposulphite is entirely eliminated. 
This is the most important part of the pro­
cess, as unless every trace of the hypo­
sulJ?hite is removed from the film no iu­
vislble ima~e can be made. 

A bath is next prepared containing a five 
per cent. aqueous solution of bichloride of 
mercury. In this the pictures are placed, 
and if watched the image will be seen to 
gradually fade away, until it finally dis­
appears altogether. 

When no trace of the image can be de­
tected, the. prints are again subjected to a. 
good washmg, and afterwards laid across a 
pole or hung up to dry. 

Ordinary cheap photo!ITaphic mounts, or 
even pieces of pasteboard, will do to mount 
these pictures on, but before mounting we 
have another part to prepare. 

In a strong solution of hyposu1phite or 
sulphite of soda dip a few pieces of stout 
blotting paper, so that it becomes thoroughly 
impregnated with the soda; then hang up to 
dry, and cut into small pieces the size of 

,your .I?hoto that we have left ready for 
mountmg. 

In mounting, one of these pieces of the 
saturated blotting paper is laid between the 
mount and the photographic print. It is 
only necessary to paste round the edges. 
As these J.>rints have to be dipped in water, 
however, 1t is preferable to use a waterproof 
mount, such as shellac dissolved in alcohol, 
or india-rubber dissolved in benzole. This 
will prevent the print from leaving the 
mount, as it would be apt to do if made. 
to adhere by any substance soluble in water. 

When mounted, your magic photographs 
are finished. To obtain the image, all that is 
necessary is to dip in water, which apparently 
acts as a developer, but the following is the 
actual chemical change that takes place. 

The chloride of silver paper is composed 
of silver and chloride, which form chloride 
of silver, which, when exposed to the light, 
assumes a darkened colour due to the " re­
duction" of the silver. When this is placed 
in the bichloride of mercury solution which 
is a. corrosive sublimate, chloride of silver 
and calomel are formed. Both these sub­
stances are colourless, hence the disappear­
ance to the eye of the image. But m the 
presence of hyposulphite or sulphite, an­
other tran~formation takes plac(!e-the image 
again becomes dark, and owes its colour to 
the formation of sulphide of mercury, and · 
probably sulphide of silver also. 

Therefore, the real developer is the piece 
of saturated blotting paper _placed between 
the print and the mount. In its dry state 
no change takes place, but when the water 
S?akR through t~e pr~t, attackin~.the blot­
tmg paper and d1ssol nng the sulphite, 'vhich 
immediately acts upon the latent image, 
development is at once the result. 

Prints made after this manner and not 
mounted can be developed with water, to 
which a few drops of ammonia hR.ve been 
addeg, or tobacco smoke even. This latter 

method of development was the one first 
used by the Parisians ; the pictures were 
made to fit into the tube of a suitable 
cigar or cigarette holder, and in smoking 
the development took place. That this de­
scription of the method of making magic 
photographs may afford some amusement 
and instruction, if not profit, to some 
of my readers, is the earnest wish of the 
write~ · 

NON-SLIPPING WOOD PAVEMENT FOR 
ROAJ>S. 

BY J. CHARLES KING, AUTHOR OF " ROAD­
ALUUNG .AND HIGBWA.Y LAW

1
11 ETC. 

IT seems strange that so excellent a. paving 
for road ways as wood is made so as to be a 
curse as well as a blessing·-for its quietness 
and cleanliness constitute it a blessing to 
the inhabitants of the houses of t he streets 
in which it is laid, and also to the riders 
over it. Yet it entails a great ::tmount of 
suffering to horses that have to travel on it, 
by its being made so smooth and its joints 
and surface so slimy, that it is a source of 
constant accidents to horses, drivel'S, and 
vehicles. 

'l'his non-gripping surface is moreover 
rendered more costly by too rapid wear, 
SUJ?erinduced by the manner of'laying it. 

Let me describe the usual plan of pro­
cedure in London and other cities, for there 
is little difference in the way wood-paving 
is laid. The roadway is cleared of Its olrl 
paving1 and gangs of men arc set to work 
to dig mto the hard sub-surface of the road, 
from which the old paving had been re­
moved. 'fhis is done to the depth of from 
six to twel ,.e inches or more, and the stutt' 
is sifted, the rougher and larger stones arc 
harrowed about without much sense or 
method, and e\entually pitched somewhere 
on the roadway, raked level, but left loose, 
remember ; then some of the finer siftings 
are harrowed about and pitched on i the 
top of the loose stones, and raked le\'el and 
gauged down smooth with templets to the 
convexity of the intended road. Here at 
once is a. bad foundation, the loose material 
being unequal in its depth of density-some 
parts being loose for six inches, others loose 
for twelve or more inches deep-so that the 
settlement will be unequal, and the wood­
paving above it will in a short time present 
that billowy appearance of surface which 
marks the wear of wood-pavin~. 

On this loose surface is la1d a coat of 
lime concrete and gau~ed level Now comes 
the wood blocks, wh1ch too often reveal 
more sap than should be. This is a cause 
of decay and quick wear under heavy 
traffic. 

There are two systems of fitting the wood 
blocks together : one close, the other with 
space between the side fitting. 

When laid, the tops of the wood blocks 
mostly have a coat of gas tat: poured over 
them, which finds its way down between 
the joints, partially saturating the sides nod 
ends of the blocks. Now comes a. dressing 
of river drift or fine shingle and sand. some­
times mixed with lime nod water. This ·is 
supposed to afford a bite for the shoes of 
horses. When done it looks as nice and 
level as a. country taproom floor. 

The contractoi·'s unscientific job of mis­
chief is done, and the ratepayers settle by 
local taxation a costly and deceptive job­
too soon to be repeated and agam paid for. 
It would have been less trouble and cost to 
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ha'\"e done the work properly and the right 
way, and ensured a more d urable wood­
paving upon which the slipping of horses 
would be materially lessened m wet weather. 

The senseless digging do'm and breaking 
up a hard sub-surface of road was the 
reverse of what should have been done. 

It should have been smu~cd for convexity 
and mended where too hollow with concrete 
and granite, and rammed or rolled leYel 
and h&rd. No other sub-surface is needed. 
The wood blocks selected f rom wood free 
from sap, should be saturated with gas 
tar- as is usually done with the best work­
and the blocks dried and weathered with 
t his coat of tar. Then they should be laid 
with t of an inch space between the sides, 
and t of an inch between the ends forming 
the joints of the blocks. Into t bcse spaces 
granite of n ot less than, a t-inch pol!190ns 
should be rammed tightly, after t he manner 
of caulking a vessel- not with the con­
tractor's unscientific broom-and the wood 
pavement is complete. N o need to sand 
and lime the joints and surface t o make 
slime, to ma.ke the pn.vement more sl ippery. 
These interspaced ridges of g r:mite would 
be the grip for the horse shoes, and not 
being concreted together would, as they 
wore, break and form a ~rit for the smface 
to a.id the horse's foothold, saving the cost 
of sanding it constantly, forming so much 
more slime when worn a nd cburn~d up wit h 
the rain, or water from watercarts to lay 
the slime dust. 

The paving should be watched, and more 
~~nite polygons rammed in to any 0pen 
JOtnts. 

Breaking up roadways to cut off gas or 
water should be prevented. I t is a common 
error to suppose that wood-pasing i:s easier 
for horse draught of vehicles tha n granite 
pitching. It is so only at first ; ":h en it 
becomes unlevel it is mucll, harder for 
draught than the rough granite p itching. 
This estimate of draught is with iron tires 
to the wheels. 

OUR GUIDE TO GOOD THINGS. 

79.- 'V An's ELBCTtto-::\hTAt.Lt.raoY. 
AT the present time, when so much interest is 
shown in every description of work in which 
electricity is pressed into the sen -ice of mfUl us 
an a~ent or motive power, the volume n ow under 
cona1deration will be welcomed ns n ~erv iceable 
addition to the many technical treatises un sub­
jects in ~bich electric action plays the principal 
part which have been already issued, or nre 
11till iasuing from the frnitful press. " Electro­
}feta~urgy: Practically Trented," to give it its 
full title, 11 by ~fr. Alexander W att, author of 
"Electro-Deposition," "The Art of Leather 
:Uanufactu.ru," "'fhe Art of Soap-mnking, ' ' e tc. 
!t ~ye ~uch fo! its popularity nnd ~tility when 
tt 1s wd th.nt .tt has reached the runth edition, 
having been eubjected to considerable en large­
ment and revision, furnished with addit ionnl 
diagrama and illustrations, and brought down t o 
date by the incorporation of the description of the 
moet recent proo&IS88 in metallurgy that have been 
introduced of late years. It lorma No. 13S of 
Weale'a ftudimentary Series, and is published at 
3a. ~ ~ lfe•n. Crosb y Lockwood. & Son, 7, 
Stationen Hall Court, Ludgo.te Hill, London , 
E. C. The book itaelf ie divided into two purt:~, 
of whlcb the ft.nt doala with Practic~l Purposes, 
and tbeleCODd with Practical N otes. The first of 
~beee ileab4h•14led into aevera.lsections, whoso sub­
Ject mat&. dealt Mpal"Stely nnd in order with the 
followiDr 111bjectA, Dllmely, the various hat t.lries 
110" iA eYerydAy u-, tbe eloctro-depoeition of cop­
per, &M electro-depoeitiou of eilver, the eleotro-de­
pu•kioe olpld. and the electro-depoeition. of braaa 
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and bronze, platinum, lead, nickel , tin, zinc, on ono sitio or ta kin A' off tho r oversing bnt'k, this 
eobal~, nnd '\":\l'ious alloys of m~tal. T ho second 

1 
beioA' J nnt.' h~· simply n •lcasing the spring catch 

part compl'isos n. \':lriot\· of notes nod l'C'cipt!S for llllll tnrning- tlw l.l:tck ronntl ns 1'c>quired . 
"nrious procC'SSO~, tlnd· n clo:1r nnd snccin('t U•1· I ' ' T horo is also an imprO\'Crn ~·nt in the '\"erticnl 
scription of the methods to be followed in etft.'ct- I swing to back in tho mean:! of p i,·oting, by which 
ing n. very largo n um ber of things whil•h the I w t':ll' and tear is los~onod, and perfect rigidity is 
working electricinn is called upon to do Hery nlaint:lin.-d, a n•l in t ho tipt•cinl nrm ngcmcnt for 
day in connection with tho work of electro-du- claunping thC> front Rid\l sw ing ' in position and 
posit ion. Among these are t he whitening of t he l';l."Y workin:; and manipulat ion of t he s.'\me, 
silver article:~. the whit~ning of bmss dials, of al,10 in th,, cLunpiug of tho rising a nd fuUing 
timepieces, cololll'in~ gold articles, coating t•n- front, which ena ble:! tho operator to do so wit ll 
gr:w~d plates with iron, and much t!Ise which it one hand whil~ focussing . 
is n ot possible to dwell on in dlltnil. A t the .-nu •· The rack ami piniou side swing to the back 
of t he book will be found a copious li;;t of articlt.'s 1 is an inno,·ntion for the sha rping- of distances. 
r equired in el~ctro-pl:lt in~ and gilding : n l ist of I " In intn,dtll'ing- this canw m, the chief aim hns 
r eqttir ements for nickol pla t ing- on a mOlll•m to 1 bee'n to make i t as l'Omplete as possible, both in 
scale: 11 comp:tri :~on ·of the r t.'b t i,·e Y:llm•s of 

1 
construction and worlmltUlship, for aU clnss£>s of 

Centig-rade nnd Fahrenheit ' thermnml'tl'l' Sl':\ll':! t work. Cla:s;;in~ tngl'thllr the cxtm conveniences 
from frel•zing point to the point a t which IIH'l'Cm·y ' nnd impl'O\'l'llll'nts in this camt:>m, it \\"ill be found 
boils : a table of W\li~hts and measures auu tables I to bo an instmmt:> nt s implo, compact, light, and 
of the electro-ch emicnl u latieu of elemunt:,~: t he 1 ca pable of sta nding g-t·eat wo:u- und t ear, perfectly 
qualiti~s of metals, showin~ at a Yil'W whil'l1 nro I rigid wh~u Ct'l't·trd." 
the most and lenst malleab l~. tho mo~t ami least T lw s izes in which the " D r1w ton " cam ero. is 
d uctile, and t he most and le:ts t t t:>nal·iou$: tlw m:tdo 1~m~e from ·I } in. by 3! in . t o 15 in. h~· 
conductivity of m.-tal:! : the relat inl wl·i~ht~ of 1 ~ in .. ; 1111l the pri t•t.'s from £.) for the ~>m:ill~st 
d illerent m et:\ls in cubic inchl's : thl' nl'W lll~:\ 1 sizt' or £5 1 :!s . with extra double clark slide to 
st.1ndard wire l-"lu~e: tho compositi,lll of l'l'll1llitHI I £ U 1\ls. for t ho larg-t'St si?.o or £16 6s. with 
aUo~·s : th e weight . siz•'· and snrfac.• l'f \'<'1'1'•'1' I extr:\ d,,u l>.l•• u:1rk slidl•s. T he ea m oras cnn be 
and bms::. t ube$ 10 feet long ; and a tabl,• of hi::h 

1 
:mppli t•d with lt!ss than t ht·oe d1u·k ~iues if 

t emperat ure, showing the ti iffe reut l'llam rt,•ritotil'd • J e;;in•d. 
of each : thus the characteristic or d,,~ai pt i,,n uf j' In audit ion to cam em s nnd the dil:ft>r rnt np-
980Q Fahrenheit is a red heat, that of 1,;00 au l iauces that uro ue1Hh•d by the photogrupher, 

Fig. L-Drayton Camera closed, with Revolving Back partly turned round. Fig. 2.-Ditto open. 

orange red bent, a nd th:1t of 3.000 a whit~ lH'at. 
A good in do:t cf eight pa!.i<:S wl'll ('vtnpl,·t~:; t h\l 
volume, aud add:! much to tts ,·alut.'. 

I ) h•S$rs. Ilumphries & Co., keep n lnrge and 
1 ,-aricd stol·k of magic lanterns, suitaWe for all 

1 
das~es of e:thil.litions: '~'ho ~cnses nro snid to 

, bo r l'markably good of then· kmd, and uro fitted 
80.-HtmrnntE~ & Co.'s I t.U ' :<Tlt.\n:n C.\TA- l with m ck and l'inion , nnd with t elescopic dro.w 

LOOCB Of PnoTOG itAl' IUC ...\.1'1' .\ H.\lT$. 
1 

tube, which g in•s inc1·eascd focRl ~tmgth. The 
This is nn illustrntod cnt:llogut:> ami pril'u li;;t I coudt:>nser:S nre composed of two pl:lno-com·ex 

of tht) photographic 'apparat us ;\!I ll :tpplianl'l':! 
1 

ll'nscs of 4 inch1~s in diameter in brass cells, 
kept in stock, nnu snpplied b~· )f,.,,_rs. W. JI. 1 nnd the lan k rus are furni~ed with 3-wick or 
Humphries & Co., wholt.'snle, retail, :mu r xport 4-wil·k r efulgent lamps as mny be desirAd. 
manufacturers, 268, Upper I slington $lrl•ct, Lon- $ mall l'r lantr rns mnge in price from £1 l Os. to 
don, N. It is sent post f ree to any applican t on 1 £~ . but th\l triunial lnntern.s mnge from £16 to 
receipt of threepence. Tho cameras nnmcd nnd • £ $0. 
priced in 1\Ics:~rs. Hnmph1i es & Co.'s ca tahlg ull :\I'll I ~1.-TnB " r ATERDUR"r WATCH. 
all of t heir own desig n and m:mufuctur\l. T ho 
principnl specinlty of Messrs. H umphril'S & Co. One would imngine that the Wuterbury Watch 
seems to be the " D rayton," a n t:> w lt)llg focus • has been so widely and efficiently advertised 
camera, which is shown closed and open in tlw thnt e \·erybody must know nil about it by this 
accompnnring illustrations. i time. The ' Yaterbury ·watch (Sales) Company, 

The manuf11ot urers claim that- Limited, 1 i , H olborn Viaduct, L ondon, E.C., 
"The special ities of this cam em are it :1 com- howe\·er, seem to think differently, for a spcci­

pactness, portnbility, st rength, a nu rigiditr. It is men watch has been sent with n request for a 
f~e f rom loose parts, nnd ca n be set up in a few notice in ''Our Guide to Good Things," and 
seconds, and comprisos tho following mo,·e- pt'rhnps t his is so, for w hereas as when the 
m ents: - long nnd short focus : rising and Comptm y's lt'nding specinlty was fi rst intro­
falling f ront, with doublo swing : falling \1.'\so duoou for sale there was, if I remember rightly, 
board ; double swing to back: rack antl pinion onl~· one kind, t her e are now four, dist ing uished 
side swing , a nd r o,·olving mbptor with chock as the L , E, ~, nnd J watch es. Of these the 
action, which cannot o,·el'turn, and is 'varruntcd E watch es are supplied at l Os. 6d . each, the F 
not to stick ; lcnthor bellows. nt l os., nnd the J ut 1 i s . 6d. It iR claimed for 

"The imp1·ovomcuts introduced into this cam(ll't\ t hese watches that they are key less, r eliable, 
are the easy working of all i ts part.s : the specia l d urable, nml. nccumte. The long time occuJ.>ied 
arrangement for re,·oh ·ing the ndnptor in meta l . in winding u p will be r eckoned nn object ton, 
1·ings iustend of wood, which renders it fr ee from pcrhnp:~, by some, but it should be snid that 
climatic changes: and the stop act ion to tho snmo in the m ore expensive watehes, i . 6., those sold 
when in posit ion . . nt 1 i s . 6d., t he w ind is short nnd they nre 

"The revoh·ing adapter being always in posi- ' j ewellcu and dus t proof. Every wutch is 
tion, the camera is r eady for use at any moment, guaranteed for t wo years, and the cost of repairs 
and obviates the old method of turning the camera is but trifling. Tn EDITOa. 
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·A CoR!I&a I'OB Taose wuo W A.."iT TO T .u.s: IT. 

•.• Noncw: '1'0 Coa.aaPO:orDI:lC 18.-Til an.nDI!ri~ a ny of 
IM "Quslon~ mbmUlttl to CorTupoorult:nLf," CYr in re· 
ferrl'fi!J to onytlaf"!] tllat Juu awar-.d in " Shop, "'ID'Titers 
an~ to -nfo'r to 1M 11umber and fXJI}e of numl~ 
of Wou: f• wllich t/14 mbjul under con.tilkratitm 
GPJ'«<nd, and to giu tAt llttu:linu of tJv. para{JT'J.ph. to 
wh.W:/1 rtftrent:e is made, a nd the ini li(tLf and plau r;f 
ruUkna, &r tAt M!ll·dt· plmne, of the tcriter by u:hom 
tM qllatio• llas bca cuk~d or to 'II;'Mm a 'Ttpl!J hcu 
~ alrtndy gjreJ&. AMu:en cannot be giren to quu­
tiolu 1PAicA do ftOt bmr on •uhj«U thtU Jairl iJ come 
1CUhill U.. MJOpc qftJu Afogcuine. 

L - LE'IT&R8 ROll CORR£SPO:SDD"TS. 
Screen Secretary.- G. F . W . (So-uth K~9ing­

f tml writes :-•'I have been a su bscriber to " 'oRK 
from ita comme ncem ent, a nd, I must say. am very 
much satisfied with every i tem ot Jts contents. I 
am a joiner by trade. and some little while ago I was positively longing for some sort of a standard 
work on the lines of · a rtistic furniture,' as de­
scn'bed by David Adamson. I am always getting 
out designs for odd pieces of furniture and orna­
ments, such aa cannot be bought in the ordina ry 
way ; but still I wasn't quite satisfied, I wanterl to 
know other people's ideas. and when I saw the first 
edition ot W oRK I said to myself, • That is t he very 
thing I wanL' I have succeeded iD obtaining six 
aubecribers towards it, and shall never Jose an 
opportunity to get some more, because I think that 
it 18 something which will become useful to m~ 
chanics and amaten.rs a like. and as such must not be left to g o· wrong, and so slip through oar fingers. 
Now in WORK No. 10 there is a screen secretary 
by David Adamson. I t is a very useful thincz. But 
&here is one pOint which I s hould tike to poin t out, 
and try to improve on it. which is this: I n Fi~. 5, 
the lid or tl.ap is abown tha..s. F ig. L Now, air, 1 

- . 
I 

. 

- -... 
' 
" • 

. 

Fig.2. 
• 

1 
I I 

• 
~ ~ 

• 
I I 

; 
~ --
~. = - -• 

think it would be an improvement if it were shown 
like this, Fig. 2. Yon see that by planting that 
bead on thac under shell it completely hides the 
ugly Joint wbicb must otherwise be !!een. The 
bead la at the same time ft ush with the front edge. becaue the lid sta.nds back just that thickness." 

Bollcnr •~ Plate Work PRACTICAL ll..\N 
(Lolldon. 8. W~11writes in reference tO 0PIYEX (see 
~282):-.. method of hollowing metal hemi­
l!pflen:a, or •ncers. etc., I do not a..--ree with. In 
tbe dra place. ~tamping ,ball balls cannot be done 
in one blow. To etamp a half ba.U would require 
1lve or six bJowe from a drop p ress (not a fiy press): 
it would not pay a router to do them under live 
blotn. Of c:oane each blow woold be a different 
tool ~ from ooe only a little hollow till it is 
~to the rigbl aba])e. Spinning can be done iD one 
operation.. The nen way Is hollowi ng the way by 
which aD Dl"8Ctical men work tin, iron, zinc. copper, 
braiB, niciel and eiJTer. U given to me to ge t to a 
required hollow, I would do it bJ' thi3 method 
which is the eeaialt. cheapest an.d quickest, and 
belL 0) Yoa want a block ot oeJr: or arv hard 
wood exceediugtJ dry, and nee it the gr.itn up. 
Well onr bJocb are e"Dctlr the same as a butcher's block, miJ' they are eolid inslead ot having le~. 
(2) Yoa wan1 a boDe& barn mer-a caat iron one will 
aaswer well. We ba~e lbree or four iD the factory 
DOW in ClOI stem' a.se; ODe with a face about H over 
on t.be 8!D•IItf!t llide would be a c:onvenien\ size. 
These eaa be .. ocwed a& any tiD plate warehonse. 
(3) The metal : I tbinlt tin plate will be the best to 
start CIIL U 700 CO to a tin plate warehouse. and aslt for a abefl of ooe CN• 20 by ll charcoal prime. 
Of eoane if TOO .Mk for this you will get the metal 
tbG wDl won:. which wDl not cost more than 5d. 
Now f« WOik : irU your COIDIM'•es and IICOre a 
5 bt. drde. ea& oa. o.& with a pair of amp.; now 
dmw a dide alltAUUa. jail to live you a guide 
to the •-= he;. licnr :JOG Will want a little hole or llloiJDw m s de In the . wood block about 3 in. 
over aad t la.. ID tile ceat.re or deepea pan. Now with Ulell"«<'m the JeAMM, b•mme-r in tbe right. 
pNCI&ell to lta•21 • ea the edge of 7oar metal &nd 
CID the edp Cif JUCII' hollow in the wood. and 
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gradnally go in to wards the' centre: a nd the 
greatest ad vice any m echanic can give is jQin your 
blows, the more you }f~~s them the smoother your work will become. · way your work ~;11 not 
require to be annealed. L"tcose me for taking so much or your valuable s pace, wis hing W ORK 
every success. This is correct you can be sure, as 
I am a practical man." 

ll.-QUESTJO:SS A."'SWERED BY EDITOR A)o""D STAFF. 

Making Sllver-plattn~ Solution. - W . H. 
(Pollokshaws).- When a ailver -IJiating solution is 
made up as you describe it-namely by dissol \·ing 
old Sil\"er in nitric acid, thro\\;ng down the silver 
as a chloride with salt. and di:ssol \'ing the ch loride 
JA'lte in cyanide of pota.ssium-rou l(et chloride of 
))Qtnsh in the solution, a nrl this 1s bad, for it has a 
tendency to cause the &iJ \·er to f!O on loosely, and 
thus strip under the bumis her. The solution will 
abo give up yielding a good deposit sooner than 
one made up of cyanide of silver alone. If you must 
use old silver , adopt the following plan:- Di!!Solve 
as you do now. and convert into chloride, and well 
w ash the chloride ; then immerse in the wet mass a quantity of scrap zinc, and stir occasionally. 
After a. time tbe wh1teness of the chloride will dis­
appear, and leave nothing but a dirty grey powder. 
Thrs is finely-di\"ided pure silver. .Ar,'itate the wet 
mass in water with the zinc until all traces of the 
aih·er chloride have disappeared: then well wash 
the grey pas te in hot water to dissol \"e out all the 
chloride of zinc. Take out the zinc scraps, and add 
a. little sul~h.uric a c!d to dissolve any little bits ~f z1nc remammg; sur up a few times, wash untr l 
clean as you do now. then di.~solvc the whole in 
nitric add. Afte r this, e•aporate off all the acid 
and convert the solution into pure nitrate of silver 
crystals. Dissol \'e these in distilled water , add 
cyanide of potco.ssium solution until an the silver 
has been thrown down a.'l sih ·e r cyanide; well wash 
t his. an<l di!!sol\"e in cyanirle of potassium solution 
to form the silver plating bar h. I prr.fer boyin~ the 
s il\·er nitrate to making it myself. To prepare 
articles for silver platin!(, w ell clean them, d1p in 
a cid pickle to remo\'e loose speck.<! of dirt, t hen 
quick them in a solution ot nitrate of mercury. and 
tlnally rinse them in clear water . Tbi<J w ill be 
thoroughly rlealt with in m y •• Notes for Elec tro­
platers." If you meet with any special difficulty in 
preparing the articles, p lease write and let m e know 
e:cactly what it is, w hen 1 wiU try to help you out of 
it.-G. E. B. 

SUver Plating. - W. H. B. (Leiu.9ler). - You 
cannot =ea bette r solutiQn for silver plating than 
one made up of the double cyanide of silver and 
pOt&Silium in dis tilled water. Dissol \·e the n itrate 
of siJ\·er in distilled water, precipitate the sil\·er as 
sil \'er cyanide. weU wash the precipitate. t hen di;;­
sol ve in a eolution of cyanide of potassium in dis­
tilled water to fonn the platin(\' bath. If yoa wish 
for details of the process, together wi th w eight (per 
gallon) or ingredients to be employed, please wri te 
again and h:t me know the class of work to be 
plated. For ordinary trinket work, one Bunse n 
cell will do fair ly w ell ; but a large Daniel! or Smee 
is best for spoon and Cork work, since the cnrrent is 
not so intense from these M from the Bunsen. 
(2) The length of time an a r ticle should be k eP.t in 
the so lution depends upon the quantity of s1lver 
r e.quired. and the volume or curren t passing throngh 
the solntion. Now, one ampere ot current ~ng 
through a silver-plating solation will deposit sixtr.­
one grains of silver in a n hour. This current ~·111 
be ootaina ble from a large Daniell cell charged with 
sulphuric acid (one acid to tweh·e parts water) iD 
t he zinc compartment, providing the slinging wires 
a re oC No.I6copper. the connectionsareclean,and the 
aoode not too far from the work. Y on must, there­
fore, calculate the area over which this deposit ha.'l 
to S'Jlread, and you will then get a tolerable Idea of 
i t.~ thickness. This must gmde ron in determining 
whether the coat is thic k enoug h or not. (3J <.:Jean 
t he hoop well as tor plating. then wipe dry with a 
clean soft linen rag. T o the inside apply with a soft 
brush some good copal vami~h tin ted with red lead 
or with ultramarine. Allow this to get q nite hard in a dry, warm room. or dry it in a lacquering stove 
before putting it in the p lating solution. The 
"stopping" may be afte rwards removed with rags 
moistened with wann spirits of wine. :\lany thanks tor your kind appreciation of 'WoRK, and for your 
suggestion. r e ba njo. Can't yon jo!!t write and tell 
ns bow you made your banjo l-G. E. B. 

Goat Cart- F . E. B. (Landpm-f).-A paper on 
how to make one is be!og prepared. 

Btrd C.ge.- :McrER tDvkehead).-A.n article on 
bird cage making is in preparation. 

Coi uplke.- J . P. <St. Keyru:).-I do not know tbe 
implement termed a cornpike, but eupp0ee it is a 
ki.nd of fork. It so, it is not the practice to temper 
tools of this kind. They are made of cast steel, on­
tempered.- J . 

Loadstone.-W. L. (S1u;tkld).- 0rme. ot BarbJ­
c:an. London. can supply you with a piece of natural 
Joedltone. You would only get a m~aD fragment 
for s..- J. 

Lantenl(Darlmowth) asks :-•• Wbat advantage Is 
pined by the ue of cardboard carriel'81,. U the 
alideil are properly mounted and marked wit.h white 
spots or white lin.e ou tbe top front edge and care­
IWlJ' placed In boxes Drlo-r to exhibition. a carrier 
wmcieu.tly long to bold three or foar llldee, 3! in. 
~uare. one in each lantern. so that when the I88C 
slide is placed In the carrier the 6ntt il pnabed oat. 
is an thal is needed. A properly mounted elide bu 

• 

[Work- August 31,1889. 

only a paper bln.ding. SllP.pingand m echanical slides, 
of course, requue exceptional a rrangement.- E. D. 

Size of Pulleya.-F. A. Cisli71(1ton).-The diam­
eters of the pulleys on the oeng:ine shaft and on 
the driving s haft ot the machine, most be invel'lld7 
as the speeds. Suppose, for instance. you have an 
e ngine running at 60 revolutions per minu te. and 
you want to drive a machine a t 200 revolutio1111, 
the ratio of the diameter of the pulley on the engine 
shaft to that of the pulley on tbe m achine ehafs 
m ust be as 200 to 60 - that is, the engine puUey 
diameter will be 3j times that of the machiDe 
pulley. To state this as a general formula applic­
a ble to all kinds of machinery. Jet D=diameter of 
driving pulley and N its number of revolutions per 
m inute : and d and n, the diameter and number of 
rc\·olutions of the drivenpull~y, then. . 

d=Dx~. 
n 

In t he above case let the engine pulley be 50 incbel in diameter , then 
d =DxN 

50 
60 • -= x 900= LSmchee. 

n -This formula w ill also apply for calcnlating tbe 
diameter oC toothed wheels and cha in wheela.­F . C. 

Yellow Piano Keya.- J . A . (Sal.f(lTtl) has a 
pi!'-no, the keys of w hich have tamed yellow, an.d 
'lnshes to know how to ble.ac h them. I presume 
the keys are ivory, and not ccl.luloid. If you will 
kindly sec reply to H . W . fSh(ffield ), on page 317, 
you "";u find toll details for restoring keys. To 
bleach try the following :-Afte r taking the polish 
otf w ith tlne glas!lpaper, take a pennyworth of 
spirits of salts, and dilute with two-tnirda cold 
water. :-;ow rnb over the ivory which is very 
yeUow, a nd allow it to remain a. few moments

1 
and 

watch the result. not allowing it to re.main too .ong. 
as it will burn it; when r ou see an improvement 
rem ove the surplus with a cloth dam~ with 
methylated !lpirits and t\ne _paJler and pobsh, in the 
manner d csr. ribed to H . \\ . Caution, do not epill 
the Sl>irits of sa lta on your clothes.-T. E. 

Electrophorus.- R G. (Prttltm).-Charge, the 
tra y of your electrophorns with a. mixture of eight 
parts r esin. one part s hellac. and one part beeswax 
or Venice turpentine. Mix well. melt together, &I>d 
pour into the t ray. The cake thus formed will not 
he so liable to crack as one of pure resin, and may 
be excited by rubbing with a p1ece of fur, ftanneJ. 01' 
s ilk. The upper pla te or co\'er may be made of 
sheet metal or of wood coated with tinfoil. U yoa 
make a ne w one of wood you should well dry the 
woorl by ba king in a slow Ot'en before you make h 
up, but any s heet m etal may be used for a cover. 
and this will not w a rp. The handle must be at 
~lass or or wood well baked and then soaked In 
melted paraffin wax. linless woorl is thus treated 
it absor bs moisture, and becomes a condu~i whereas you want an in.rulatul handle. A p 
bottle may he used aa a handle. Embed the neck in 
a boss of baked wood fastened to the upper plate. 
You may \·amish the back of the plate. bnt mOll\ 
not varnish the face nor the tinfoil U you nee thi•.­
G. E. B. 

T estiJlg Plattnlllll Colltact.. - A R EADER or 
'VOHK (Cheplfl 01D). - When ni tric acid is applied to 
platin11m it has no action whatel'e r on the pwe 
metal, bot should the IJ}>CCk of platinum be 11Ughtl7 
coated with solder (and this may haplJCn accident­
a lly), the a cid would leave a black stain on the 
eolifer . Nitric acid will stain with a dark spot eoch 
alloys as pewter. eoldcr , Britannia metal, and steel 
It will also leave a dark stain on iron and on silYer. 
BJ adding one part of chromic a cid to si.x pa.ru of 
diluted nitric acid. another testing liquld may be 
made which will leave a blood-red stain on !ilver, a 
bro wn stain on German silver, a black 11tain OD 
Britannia metal, bat have DO effect at all on 
platinum.-G. E. B. 

Telegraph Instnuuem&. - H . D . CHart:rftml· 
wut) writes:- .. I am delighted with W oRK. nia 
really an excellent paper for amateurs, and h&.'J ~ven 
m e great pleasure to recommend it to all my fnends 
at home and a broad. The articles by i\!r. Bonner. especiaUy, are not ouly practical. but are singularly 
clear and interesting. ' Vo RK may not be great m point or circulation or popularity, al though tha\ 
m ust surely foilow when it is more widely known; 
b11t in Its a ims and objects, in Ita oseCulneM and 
comp rehens:ivenesa, fn the ability and COUrte8'}' of 
editor and etaft', the J18J)er l5 witho11t a nYal 
Accept. then1 my bearties1. will bee for its success. I 
have detemuned to try and ma1te a telegraph instru­
m ent for my own nse. Could you ten me where J 
could get a book up0u the telegraph and telegraphy l 
I ehould Uke one that W'ould describe the dld'eren~ 
kinds of instrnment.l; and shall go in for the atady 
of the subject. Bot. ne~erthelese, I shall eageriy 
wai' for a d escription of the fDStnunent. trom your 
able pen.,. - I thank J'OU for your encouraging 
words in both of your letters, and your eft'ortl for iD­
creasing tbe circulation of W oRK. U an oar 
readers worked as you do. our c:ireal&tlou wonld 
eoon be g1 eat indeed. When I c:ao ftnd time to 
deal witll the subject. and c:ao make IIUJ"e of hariDg 
the tine clear to ruo my train of thought. I hope to 
lu11y illustrate a nd descn'be a telegraph inttromeD' 
111chaa yonc:an makeyoanelf. )fe&Dwhfle; perhape. 
you mar be .. asted tn 7oar stndles by reaMng Mr. 
E . B. Bright' a book on "The Electric Te~ .. 
price2s.M. There are eenraJ books ~bUshed OD tbe 
wb:ject. suc h u "Telegraphy," b7 W . B. PJeece. price 311. ad. ; .. Electrici ty and tlie KJectric T~ 
papb.'" by Geo. B. Prescott. 5U nlnatradoM. 1Jrice 
1k From &DJ' of tbele yoa will ~ a &Oierabl7 

• 

• 



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

Work-August 81, 1889.] 

tceneral idea ot the various telegraph instruments 
111 use, but t.bey do not give detailed illul!tru.tions of 
the various parts composing a. t elegraph instru· 
went.-G. E . B. 

Subacrlption to WOJUIIt.-W. A. D. (Govern­
ment Land Surveyor, Vredefort, Orange 1'reo 
States. South .Atrica).-The particulars have been 
sent you by post to save time. '!'hanks !or your 
letter. 

PoUabtng l'retwork.-N. M. (Nortoich). -The 
"ea<~iest and best" way to polish fretwork is to 
clean and polish the wood before f.retting, but as I 
gather t:rom your inquiry that it is now too late for 
you to do this with the piece ot work you are en­
gaged on, it will be satisfactory for you to know 
that fretwork is generally polished after it is cut. 
The polishing is done in the ordinary manner, 
except that the tgrain is not filled, for the simple 
reason that the filling gets in the corners and is 
difiicult to remove-in othe.r words, the filling is 
more trouble than it is wort11. It is not possiblo to 
get the best results ot which French polish is 
capable without lllling. This can eo.sily be applied 
to the plain wood, and hence the renson why it is 
best and easiest to polish before fretting. You ru·o, I 
presume, acquainted with the p1·ocess ot French 
polishing, so these remarks are gtven merely about 
poliehing fretwork. It you polish the wood beCore 
cutting .you will understand the work must be 
toucheCi up afte.rwards, and that it is necessary to 
scratch a way polish at any joints to be ~lucd 
together. It you have already done the cuttmg it 
may be useful for }'OU to know that the pioces.of fret 
should be polished s eparately before finally fixing 
them together. To minimise risk of breaking 
points let your rubber be small and firm. Don' t 
attempt to polish inside the cuts, and carefully 
scrape away any polish which ma~ accumulate as 
the work proceeds at tholr edges.-u. A .. 
PoUabln~. - A. B. (Lower Edmonton). - The 

three va1·ieues of wood m entioned by you require 
different treatments so far as darkcnmg them is 
concerned, the stains employed being ditfe1·ent for 
each. 'l'hese stains you can buy ready made, at a 
low price, at any oil shop where polishing mater·ials 
arc sold. It the stains o.s bou~ht are too dark, dilute 
them with water. \Valnut 1s seldom darkened by 
staining unle88 it is ebonised. From your men tion­
inf{ this wood with the others I think you may have 
m JBtaken the Sliffht darkening by oiling for stu.in­
ing1 and if I am r.1g!lt !n tkis supposition omit stnin 
ana simply use or.l m 1ts place. Prepare the wood 
by cleaning it up thorOU[fhlY with glass paper. Rub 
in a little ra. w linseed oli, but do not si\Lurnte the 
wood with it. Allow the work to stand for u time, 
then fill the grain of the wood by rubbing in either 
some filling which you may buy, or one composed 
of whitening made into a po.ste either with turpen­
tine or with a mixture of linseed oil and polisb. 
Clean off superltuous filling and polish. 'l'ho 
polish itse)~ you had bettc.r purchnse, but if you 
prefer makmg your own, d1ssolve some shellac in 
methylated spit·its, say 6 oz. to 1 pint. Get a piece 
of soft ra!f and cotton wool to form a rubber, 
moisten tliis w ith the polish, apply just a touch <of 
oU to the surface of the r ubber, and go over the 
w ood to be polished, with an even motion, covering 
every part equally. \Vhcn the work has boon 
bodied in with polish fin ish by spiriting off. '!'his 
consists ot using a r ubber with methylated spirits 
instead of polish Just sufficient to remove the 
smears left by bOdymg in. Finishing with gla.zc is 
not nearly so difficult, but it Is not o.s durable, and 
should nc,·er be resorted to tor tlrst class work. G lu.ze 
can be bought so cheaply that it will be hardly 
worth your while to make your own. If you dotor­
mine to use it, omit the spiriting otr, and go over 
with a rubber moistened with glnze. Such is a. 
brief outline of the process which will be fully 
treated in a series of papers .on polishing as soon 
aa practicable. Meanwhile I hope the foregoing 
w ill be of assistance to you.-r>. A. 
· Po11sh1Dtr Oak Overmantel. - J. K. (B ethnal 
Gru").-'l'o darken the job to the extent you name 
I think you will find that it will on ly bo necessary 
to oil the wood.and use brown polish, but, of course, 
a good deal de\!ends on the colour of tbe oak a.s it is 
"in the white.' Jo~ven it it may seem too light ut 
1lnt, remember that oak is a wood wWoh soon 
da.rkens. Should a. stain of some sort seem desir­
a ble use a. very weak one of bichromato or potash 
and water. Put this on with o. rng, but don't use too 
much of it. 'J'o avoid risk of spoiling your O\'Or· 
ma ntel by making it too dark, finish up o. smnll 
piece of wood of the same kiud o.s that used in its 
construction. It this test piece is too dark, subse­
quently, you w ill ace that you have used too much 
ata1Ding.i. w hile, on the contra ry, it too light., more 
l tain Will be required . Do not on any account 
TIU'Dlah your overmantcl, but polish it in the usual 
'W&f. For fu rther remarks on polishing see above 
auwe.r to A. B .-D • .A.. 

RoU.. - J. G. (Wirk.<Jworth). - You 
l&<:e the centres of your bottom rollers 

a par t, the rollers being 6 inc hes In 
your heaviest iron cold will re­

about two tons on the rolls ; the 
made adjustable.- F. 0 . 

'1f:;~~to:,.~a.etst Water &Dd IDIOOtl. .t -'l 'he queries which lt. W. 
'b41en answered. Iu his 

·for Information, be forgets that 
dema nda u pon ·• Shop" apace time 

the receipt or a qu~tion and 
& reply to lt.-8. W . 

•mrt•'• J. 0 . (Hu.ll). - Aa arUole on the con-
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struction ot. selr-a-cting fountnins is in hn.nc1, and 
w11i bo pubhshml o.s soon ns po~siblo. It would be 
impossible to ~fh·e sn fli cicnt details in the colurnn11 
of "Answers. -C. M. \V. 

Automatic CIU'r io.ge Brake .-H. A. II. (Diall 
Ste1~11ess).- In my OIJinion your invention is in­
gcmous u.nd thoroughly pmclicnl, tmd it~ extreme 
simplicity precludes its getting out of ol'lior, und is 
a guarantee for durability. '.!'hero should bo no 
ditliculty in Jielting th~ inv~ntion take n UIJ, but you 
should obtum protoctron (rt only costs £1) before 
showing it in the trude.-F. C. · 

Wheel f or L a the.- A. P. S. (Hcaton Cllapcl).­
A wheel of 20 in. diameter, u.nd weil{hing l! llbs. in 
wci~ht would be too small and too light for a lnt.ho 
of 6 m. centres; whether for wood or met.ulmnkes 
no difference. Such a wheel is ouly l'lt for u. sewing 
maelune or fret su.w. l<~or a lntho of 6 in. cent1·cs 
to be d1·h•on by o. man. you require u. wheel of nt 
least 2ft. diametc1·. nud wei~hing a bout 70 lbs. For 
u boy's lathe. of 4 in. or 3,1- in. contr·es. n wheel of 
about 22 in. din meter, null 45 to [10 lbs. in weight, 
would suit W(;;ll. Two wheels like yours ulight do 
pretty well fo1· u. 3~ in. lu~he.-F. A . IlL 

Cbe val Screen E scritoire.- 1'. 1'. (Rliswol'thl. 
-'l'he drawinb"S of the screen e~cr·itoir·o w ero to 
scalt;l. Un.fortmmtoly I ha\'u mislnitltho uetuul size, 
but 1C you take tho ordiuur·y heil{ht of ~~ tal.>le for 
writing, o.s your u.scertuined measure, theru will be 
little trouble in tlutling the rest, cspocinlly ns the 
actual dimensions U1'o not imporlaut to u.n inch or 
so.-J. U. W. 

Cabinet 1D Fretwork.-A Suuscmm~n FllOl\l 
'1'11~ lltWINN'1NO (~lorcyh}.-Your pen IUliiiO is a 
fuv ou1·ite one I know, hut is it not a "lccLie" pr·c­
mnture to adopt it yot 'l Aftc1· No. 1,000 it will ben 
nice oue to swagger; but seriously 1 u.m plcn:sl'll 
you like \VORK, and aplll'Cciato the l'CUl ctl'urt:~ of 
the contribuLm'S to aiel it.:; lroude r:;, 'l'hu partitions 
of the cabinet s hould go l'ight thr·ouKh- the tlopth 
to be about .t iu.-tho width i:;, oe cOtu·se, the full 
size, o.s shown in the workin~ uruwinl,l'. H fret cut, 
t ho drawe t·s mny be white with the cnsin~ of the 
w hole !-)ling blat,;k. For inlaying full instructions 
were g1ven.-J. G. W. 

C em e n t, etc. -ON!!: IN TTI E D.\RK writes:­
., \.Yuutod to know how to malw nu incxpcnl:l h·o 
cement or compound, which will posscsl! the follow-
1ng prope1·tics: - lt must b~ capable of bl•inl{ 1.rsed 
m a body ns t luck us u. man s u.t·nr, to set hard rn l\ 
few hours, wi th little shrinkin~. to bC'11r a null :l in. 
long, bl!ing d1·ivcn ill when lmrd. unci not to causo 
cracking or 1lnwing, nnd to struul n modcmto 
amount of hont without injut·y. 'J'he colou1· i::; no 
object."-'l'o this the I'CJ!IY is: -lA mixture of 
plo.stcr of Paris, with tw1ce it:; bulk of vlastl'rcr's 
putty, and water, will sot in ~~ few hum·s ; can bo 
moulded, and will benr a moderate umount of 
heat. lf too brittle fo t· tll'ivinl-) .nail in, uucl mo1·c 
putty, or use PariR wbito u.nd luiu g-lue, inl!LCud of 
putty and Wtl.ter.-K) 

Violln Purft!Dg Tools.-G. E. D. (TTampstcad). 
-Ono kind of purtling ,cutter is sold by \\'ilhers & 
Co., 51, St Martin's Lano, London, for 4s. 6d.; 
another style is sold by J. Schccrer, CO\'Ct'cd 
Market, L eeds, the price of which is 5s. tid.- JJ. 

Lithography. - AI'PIU:N'l'!Cg.-A tint such as 
you describe often results from u~:~iug rotmnsfcr 
ink too s trong; the remedy is to mix li t hogruphic 
printing ink with it until the tinting dist~IJIH:urs. 
You must be sure also, that your grtun sponge and 
damping cloth are perfectly f1·cu from grc11sy 
matter, as want of ct\rc in that direction will cause 
yon much u.nnoruncc, and contribute to fu.iltu·o.­
J. H. M. 

Pboto-llthography.- P EN AND l NR.-l t is not 
competent to fully tloscribe this process in the pa~cs 
of • Shop," but u.s yon say you tll'e i.Jot h jlhOLO· 
grnphcr unci lithol{raphe1· _you will, nu don Jl,, bo 
able, from the outline that I ht' t·o givl', to arri\'c at 
the necessary infoi'IIJation which yon luc.:k, couce1'11-
ing the combirmtion oC tho:~c two arts. hut [ wurn 
:rou to summon to your u.itlall the skill that you 
arc maslot· or. In the tirs t plu.ce the lens in com­
mon use will not do for the pul'IJOso, ti.B the picture 
it gives sult'ct·s a disto1·Lion ut t.he edges that in 
somo subjects is vct·y disn~recablc; you 11mst, 
tilorefore, p1·ovide yourseH with n lens that is free 
from this VU!{O.ry. 'l'ho tie tail or the copy to be re­
produced must be cleu!·ly ~xprnsset! by stipiJii!IJ::- o r 
linos, and a ~!{lass ncJ:taLi vo ll! t.akon m the ordHtar·y 
nrannor. A sensitive pape r ill used, tho coating of 
which consists of equal parts of bicbromatu of 
potash nnrl gelatine, thoroughly dissolved in H 
Limes thei1· combined weight of water. 'l'ho coated 
paper is lll'ied in tho durk room. After a p1·int 
tuken on this prl.pot• has undergone oxposnt·o, tbe 
duration of which OXIJOrience must decide, it is 
evenly und entircll coatctl wi~h t1·unsfa1' ink by 
pulling th1'0UI{h a htho press ovOl' o. stone thut has 
boon previously cove1·ed with tmn~fcr ink. The 
print in this stuto is sponged with gum, and wnshcd 
repeatedly in warm water, und. Utili opcmtion ought 
to etroct the clenrinl{ away of supet·lluous ink, tultl 
develop n trnnsfor tho.t may bo dMlt wiLh in the 
usual marmot• oC litho pl'iuting.-J. H. M. 

Japanese Cabinet. - Cr.tuucus. - It is the 
koone~;t plcasnro to hear that any urticlo ono has 
written has been of the leti.Bt use, aml ono that, 
o.lthouKh not absolutely without precedent, can 
never lose its 01'iKinal ploasure. I like 'the itlca or 
red enamel for the cu.binetJ but should use for that 
no carved work, but gold apanoso paper, 01' gilded 
lluerusta for the panels. Liberty, of Hogcnt 
Street, wo.s selling recen tly, .bundl011 of odd lengtlJB 

of the former nt ls. and l s. 6d . on.ch; those o.re most 
useful. 'l'hcrc is 11 ~;oltl over red pattern (not gold 
011 u. crimson grounrl. which is quite distinct), that 
wmrltl look extt·clm cly w ell, coultl you ~et lt. C. 
llirulley &. ::lons. Oxrurd Street, 'V., nll!O cut lengths 
of tbo Juptlllc:~e ·KUid paper. F or other purpusetl 
n now wootl CU1'Vin~: (::!purr's pu.lcHt) that is to 
bo shortly introducetl iu .Engla11d, will probably 
satisfy you, a~. l!a\·e Lhe cost., thoro is nothinK 
to distingui~h it from the Hnellt haud-wroutsht 
wor·k. H .\'on could get nt u.n oriental warchouso 
dtunal:{Od lncquc J' tea-trays chcnply, they would 
corno 111 "'JJ.lcndidly for tbo pu.nels of the cabiuet. ­
J. W.G. ". 

Enlo.rglng. - \V. P. (TV:isliech).- A camera. 
bellows i~ o11e of the things thu.t cannot ver·y well 
be dcscl'ibcd at lcngl h in "::lhop," and wc~,;ltl re· 
quire a pupcr to it:;clf. The ·morl'IL.~ operandi is 
somowhnt as follow~ : -Muko ~~ box, tile outl:lido 
mousurcmcnt of which i~ the sa1110 Ill! the inl!ide ot 
tho bellows. l'rocurc enough bluclc silcsia to go 
round the box in two thicknessc>:~, nnd lap, say, 
nbout a third ovc1·; pusto u, sheet of stronl{ brown 
pupor between the silcsiu, and 1:orm your l.>cllo.w~. 
foltl by !old, round thu box. )JI'cssrng cad1 foltl as1t 1s 
mud e. close up 1.0 the prcccrling one; leave on the 
box till quite tlry. This may Kive you nn ideo. how 
to 1{0 uhout the thing, or pcl'lmps you can persuade 
tho l<:ditor to gi\·c you u puvcr with diug-raws.­
G . LE ll. 

B ook MIU'blln g. - T. \V. \V. (Mold).- Tbe pro· 
cess of trun~l'Mring the patt ern from rnurblo paper 
to the ctlgo of ~~ book is t~ ':omptll't\lh·oly CII.BY one, 
nlthon~h ~~ consitlcmblo amount of dexterity will 
be required ill. 1 he ma11ipuh~Lion. Huvo 1't•ndy at 
hand tho t'olluwinJ,\' articles :-!::iomc hydrochloric 
acid (spir·its of salt), a broad Ctl.lnol's·hair· bt·ush, 
some 11tl'ips of mt~rblc pupcr, a little broader thrm 
the cdgt• to be opcr·utcll upon, 11. fe w shC\!ts of scrnp 
whilo 1Jar1er u.mltL hununcr. Place the book in the 
lying-pt·css between pressi11g boards, nnrl screw it 
up a~ li~htlr a:~ possible. 'l'a-kc up some of the ucid 
iu the um:;lt, and pass it c1nickly O\'er t.ho edge. lny 
on u. striiJ of umrble ,pupc1·, O\'c r· this place a sheet 
of pupcr, and tup ~cntly but tinnly with tbe 
h:unmc1· ovm· Lho e ntire edge. Lift otl' the paper, 
and. the putl e r·n will be fouiui to have been tmns­
fe rTcll to t ho boo le. It requires a gootl deal of 
pruutico, u.ml noltL little _pu.tiencc to n111ko a ~;ood 
ctlgu l.>y this mothotl. I hopu bookbindc1· will 
succeed. 'l'hc book will require to bo llut u.nd very 
smoothly cut. The uuu·l.>lc lJHIJI.!1' must not bo Yory 
hil{hly ~;lnzed, in fuct there 1s a specinl ptl.por sold 
for this purpose. lt can bo hnd f1·om JJc rry &; 
Ho hens. l will be plcasou to know how you succeed 
with this.-G. c. 

MUllng Cutters.-K~o:nvAY.-You can obtain 
milling cntter·s for cutting keywnys in shnfting at 
anr hu·ge toolnH\lto1·'s: send to J. JJuck, 5ti, Holborn 
Vitlduct., fot• price lis~. H you mount the cutter 
between Cl'nll·cs of lathe you will have some trouble 
to llx and at.ljust the hcil{ht of shaft. AnoLhet• way 
would be to use a slot-clt·ill in the clt-iliing spimllc, 
mounliug the wo1·k between tho centres; but this 
rcquit·cs n dt·illct· u.nd o\·or·hcud motion. 1'ho size 
of cutto1· to u:;c in u. smnlllathe, is very vague-say, 
2 in. diameter. 'l'ho speed the cutter should run, if 
well oiled, would be about the speed you would 
uso if it were of bru.ss u.nd you wore turuing it.-
1<~ • .A.. 1\f. 

Lettering lu G old.- T. E. T. (Kinasland).- I 
am !>leased to see that you hu.vo been succoss(ul in 
binc ing your own book~. and o.m nlso very pleased 
to givo you the infot·mu.tion you ask in regard to 
lettering in gold. JJcgin by washing the leather 
cover with pu.sto wate1·-i.c., water with a little 
pttsto mixcrl in it. lf the co,·or is of calf, rub it 
well over wit.h paslo to fill up the pores p1'eYious to 
washing. \\' hcu this has become d1·y J;t1\'0 the title 
nml pn1·Ls to be gilded two coats of glture-white ot 
eggs benton until ns thin 11s wuto1·-ul!owing the 
tlrst to dry befo1·e ttpplying the second. When per­
fectly dry, rub it over with an oily ra~ kept for the 
purpose. I don't m enu a mg drippmg with oil­
thet·e must bo very little in it. Spread out the gold 
on the cus hion, nntl cut it to the srzes rcqnit·ed. To 
nHl.ke the !{Old atlhcrc until the lotte1·ing is finished, 
rub the pnrts whore the gold is wanted with hog's 
hwu or olive oil. l•'or calf, use the lnrd; for ull 
other lonthe1·s use the oil, and use both sptl.ringly, 
a>:~ lcathm· cun be eas ily stni ned by these su bstu.nces. 
Lift the gold from the cushion with cotton wool, 
u.nd p1·css it tirmly on the book. '!'he tools are 
hcnLotl in a gt~s stove, and must be wu.rm enough to 
"bizz •· when touched with the wet linl{ct·. 'l'ha hot 
tool causes tho gold to adhere, nnd whether it is an 
Ot'IIIUIICIIt or a le tt.o1· it will be Jlrmly impressed upon 
the book. To letter, you will require guiding lineli 
tt) keep your lcttcr.i e\·cn. '!'his rs done by drawing 
a tine thread ovc1· the gold. \Vhon the lettering is 
completed, the surplus gold is mbbed o!l' with the 
oily rug mentioned nl.>ove.-G. C. 

Gold V ein lu Marble P o.p era. -DESIROUS 
(Druulce).-'l'his operation is a YU1'Y dHllcult ono. I t 
reclui1·es no smnll degree of skill and dexterity. I 
die nut think thl\l an amntem· or small tmclosman 
would h11ve attempted it, because of the cost nnd 
trouble connected therewith. The gold vein dous 
not ul ways adhere oven on the London marble 
papers, for the simple reason that instead or gold 
powder metal bt•onzo is usctl. \Vbon youo.sk for gold 
powdor, see that you get i t (as they say in nd ve1·tise­
m ents), us herein lies the sec1·ct. Metal bronze is 
too heavy, and requires lithographet•'s varnish to 
ma.ke it stick. Tbo substance used to make gold 
powder sLick or adhere to the paper is prepared 
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with wbite ot egg and spirits of wine in equal pro­
portion and two parts ot water, beating all well, and 
leaving it to clear. .Mix a small portion or t.he gold 
powder with the liquid, and use n camel's hair 
J>encll. I hope our friend will succeed. Of course, 
1t is much cheaper to buy the paper already pre- . 
pared, and tar better, for the designs are much 
prettier than it is possible to make them in a small 
w ay.-G. C. 

Tlc.ket Writer's Ink,- H . T. :r. (Newport, .1\Ion.). 
-The colours should be bought in n dry state. 
Always use the best, such as lamp "black, vermilion, 
ro7.al g'!'een, and ultramarine. Mix your colours 
w1tha thick solution of gum arabic, and grind them 
well with a palette kriite on a piece of glass or 
marble. To make colours li~hter add flake white 
until ot the required tints. 'I here are other recipes. 
-H. S. B. 

Watch and Clock OlL-AMA'l'EUR REPAIRER 
(Kent) cannot possibly do better than use Ezra 
Kelley's oils tor watch or clock, at least. that is the 
conclusion I have come to after eigllten years at the 
bench. For coarse, heavy watches I sometimes use 
Windle's chronometer oil. To cement stones use 
very best and new plaster of Paris, mLxecl with 
water. With clear settings a little coaguline is a 
good cement.-A. B. C. 

Instrument for Enlarging Drawings. - I N· 
VENTlON (Liverpool).-'l.'be .. instrument" you refer 
to is doubtless that known as a pantagruph. It this is 
not the thing you snw, a panta.,<>Tapli will serve the 
snme purpQse, as it is commorily used for enlarg­
ing drawings. I do not. of course, know in which 
shop you saw it; but it you are a .. down town" 
man very likely it was at Ma.theson's tool place. 
You will also be able to get one at several shops 
in Wbitechapel. As tbe Dinglet omnibus passes 
his door, perhaps you will find Jelfery, the artists' 
colourman, at the top of Rensbaw Street, the 
most com'enient for you; but you can hardly walk 
along the streets without noticing tbe pantn.graph 
in many shop wind.ows. The construction of a 
pantagraph will be explained in WOKK in dne 
course.-D. D. 

Colour1Dg Oak Overmantel.-:r. K. (Bet/mal 
Green).-A good deal will depend on the natural 
colour of the wood as to the amount of stain 
required to darl<en your ove1·mantel to the tint 
required. You can best ascertain by experiment­
ing on small pieces ot waste, and you will ~robably 
find that by oiling before polishing and usmg ordi­
nary, not white, French polish, you will not require 
any stain. .If you should find this necessary you can 
buy a small quantity at many shops in your neigh­
bourhood, or make some by dissolving a liLtle 
bichromate of potash in water. To pre'l'ent the 
oak being stained too d::.rk, be sure and add plenty 
ol water: but it you try the result on waste, as sug­
gested ttbo\'e, you are not likely to spoil the job. Of 
course •. you know the stain must be put on before 
the polish.-D. A. · 

Carpenter's Bench.-J. F. R. (Nottin(Jham).­
Your want has bee.n partly anticipated, as unarticle 
describing a small bench is now in hand and will 
shortly appear. I have said "partly anticipated " 
as the bench described is ot rather an unusual kind 
and while it will be useful to a Yery large number 
ot readers it may not be just what you want. If so 
I may say that t he construction of an ordinary 
bench will be given ere long; and surely you do not 
need to be told that in order to render your bench 
easily removable you can put the parts together 
with screws. Criticism, as you suggest, is not objec­
tionable wben fairly given; and opinions are often 
~aluabl~ though many ~f them m!l-Y suggest altera­
tions which are impract1cable. Still, they aU receive 
attention. With regard to advertisement pages and 
wrl!-pper, it must suffice. to refer you to remarks 
which have a:Jready appeared there on in "Shop." 
Your good Wishes are appreciated.-D • .A.. 

Rough Frame.-G. S. B. (Rotherhithe).-Tbe 
rough gilded frame, I confess is beyond me. I bear 
it is done in the usual way, bu.t fear that will be 
little ~~AAistance to you. It seems rather more than 
an amateur can attempt.- E. B. S. 

Cheval Screen Btnges.-c. M. :r. (Limavady) 
-The long elbow hinges I got nt a country iron: 
mon.g~r:~l whose name and address I forget but 
Ch= or Melhuish would be sure to be' able to supply them.-E. B . S. 

Books on • Estlmat1Dg and MeaaurlDg,­
L. G. (Oambridne Road).- The following o.re good 
books for measuring work connected with the 
build.illa: trades:-" La.xton's Builders' Price Book " 
4.8. (G. "Wilson); "Lax ton's Bnilders' Tables " 5s. 
(Spon); " H orton's Complete Measurer,'' 4.s. (1ock­
wood).-J. H . 
Bea~ Greellho1Uies with OiL-SIGNALMAN 

(Lancashtre).-My experience with heating appara-­
tuses gene!al.l:vleads me to give the preference to a 
stove outa1de the house and hot water pipes within 
i t. It the wick of the oil lamp rises-and sometimes 
it wll}. rise- above ita proper height, the result 'is 
the d1scharg~ of copious showers o~ soot, which will 
spoil everythmg, or almost everything, in the house. 
There are many oil heaters. but I give my prefer­
ence to the "Tower" beater, of which you may 
ascertain all particulars by writing to Mr. J ohn 
Wailer, A.rabin Road. Brockley, London, S.E. The 
hand-lJght to which :rou refer is an invention 
of my own, not of Mr. Le Brun. It Is not yet 
patented. and< therefore, I· cannot describe it at 
present. It is unfortunate that your soU is so sa.ndy 
but the remedy-namely, the admixture o! plenty of 
good loam and humus, or leaf mould-would be 
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worse than the ailment, on o.ccount ot the expense. 
I should recommend you tO' trr to do more with 
greenhouse work and growing m tubs and boxes. 
I have a fine display of geraniums in fancy boxes on 
walls. and grow cucwnbcrs and marrows in tubs, 
training the former over the roof of the greenhouse, 
and the latter on trellis work o.nd along the top of a 
wall. Results from work of this kind will compen­
sate for the hungriness of the soil. in which, by the 
war, you ought to be able to get first-class carrots. 

Garde n Frame.-J. H. H. (SJ!denham). -Sash 
lights are not suitable for garden f•·ames. You 
should make your own frames, and this, I thinlc, 
you may do f1·om Mr. G. Le Brun's instructions for 
makin17 lights for the roof of his "'l.'enant's Green­
house.' It you want more detailed information, 
write and say so, and you shall have it. 

ill.-QUESTIONS SUBMITTED TO CORRESPOl\"DENTS. 
Bllllard Slates. - CE~El'\T (Cork) writes:­

,. \V(luld some kind reader give men. recipe for a 
cement for .the filling up of chipped billiard slates~ 
I Jtave used resin and beeswax, and find in the 
ironing it is inclined to stick to the cloth." 

Lathe Work.-A READER OF WoRK (London 
N. IV. ) writes:-" \Vould any b1·other-rcuder of 
\VoRK l.bat's well up in lathe work kindly tell me 
how to adjust compound rest on lathe, to gh·e the 
r!ght :taper for male and female tapers, also the 
r•ght place to d rop nut into lathe screw in cutting 
odd threads per inch as 7. and broken threads as 4.t in. saddle taken back by hand a.t every cut for 
starting again, lathe screw 1 pitch 1" 

Screwing Maohine. -INQUIRER asks:-" \ Vill 
some reader kindly tell me the names and addresse:~ 
of the latest screwing machine manufacturers 1" 

Blacking Hooks and Eyes.- 1:1. R. (London) 
writes:-" ~llould be thankful to any of your numer­
ous correspondents who could acquaint me with the 
process ot blacking books and eyes, and the like." 

!V.-QUESTIONS A.~SWERED DY CORRESPONDENTS, 
Hand Saw B ench.-B. F. (Liverpool) writes in 

reply to G. H. L. (Hull) (sec page 222):-·• I send sketch 
of band-saw bench as r cqnil·ed. It does not want 
much explanation. H e w1ll find it hard work; the 
heavier the driving wheel is the lighter it will be 
to turn saw when it gets on a swing ; the smaller 

1, FAst RDd Lnoee T'ulle:;. :!, Knoh tor :lfnYingthe Strnr nnclc and .Forward. 3, Fence to be .lluvcd o.s reqUired for 'llo Cut. 

6 

0 

0 
3 

1. Collar. 2 Spindle. 3 Saw. 4, Nut tn Ti.l"h t~'n SRw. 
5, Place tor Washer. 6, Puh.y. 1, Dclt. 8, lo'ork i.u Move tbo Bel,. 
the pulleys are the greater the speed on saw, but 
the larger they are the less power. I should sny 
abont 8 or 10 10. diameter, the driving wheel not 
less than 5 ft. There is another war by having an 
extra driving shaft; but the above i fitted up and 
worked to cross cut firewood ; it worked well, but 
required a strong man to turn it, and keep up the 
speed, cross cut planks, etc., also ripping 2! in. 
boa.1·ds." 

Tobacco Pipe Making, - A PIPE 1\L\NUFAO. 
TURER writes in answer to S:\IOKE (see page 222) :­
.. I wisb to inform him that there is no book pub­
lished on the above trade, that I am aware of; but 
it SMOKE wants to know anything concerning the 
same, I have an E',seay on pipe making ·which 
treats on all subjects, trom the clay to the church­
warden or imitation meerschaum, etc. and which 
I w ill submit to the Editor it I may do so."-[! shall 
be glad to see the article on approval, to which 
you refer.-ED.] 

• 
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Trade NoteR and Memoranda. 

OUR contemporary, The Engineer, recently ga,·e 
illustrations of an automatic pill-picking machine 
the joint invention of a practical chemist and oC ~ 
practical mec.hanic. The machine can be set to 
reject any pills which are in the least degree 
above or below the stnndard size, or which are not 
perfectly round, while for commoner qualities of 
goods it can be arranged to reject only those pills 
which are conspicuously defective in either ot 
these respects. 'l'he machine is already in ex­
tensi t'e use. 

AN immense engine for rolling steel rails is being 
erected at the works of Palmar's Shipbuilding 
Yard, Jarrow. It will be capable ot exerting 
10,000 h.p. The crank shaft is 21 in. In diameter, 
and tbe forging for the shaft weighed over 40 tons. 
The weight of the entire engine is over 300 tons. 

1\:t. BOLLINCKX is casting the valves of Rider 
engines w1th c.hilled faces. The chill penetrates to 
a. depth of ~in. to ! in. As the surfaces cannot be 
cut with a tool, they a.re grotmd with emery rollers. 
It is claimed that thcsesu1·taces are not only dw·able, 
but that they do not wear the surfaces upon which 
they work, and that the coefiicient of friction is 
very small. 

\VHAT will be the longest tram-line in the world 
is being constructed in tne Argentine Re~ublic. It 
will connect Buenos A.yres with the outlying towns, 
and will be worked by horses. There will be five 
sleepin~ cars, IS ft. long, each with six bed~;, which 
in tlie anrtime are rolled back: to form seat-s; and 
in addition the1·eto. four two-storeyed carriages, 
twenty platform carriages, six ice waggons, tour 
cattle trucks, and two hundred goods vans. 

WORK 
fa 7mblilhtd nt Le Brlle S11urage. LudgnJ• Hfll, Ltmdtm, at 
11 o' dock <t:cry lVcdnrlfi<IJI mnrwuy ,111111 slwllltllle o/Jtaiuableecerv­
wl••rC tltruuvl•ottt tl•e Cluttd J, i11ydum "'' .1-'ridul/ ut lite tAl telL. 

TEn:IIS OF SUDSCntPTlON. 
s mCintlls, tree by JlO&t .. .. la. ad. 
r: 1UC1tllh~, u •• •• •• 88. :Jll. 

1:: nwutlH~o, ,. •• •• •• ea. Gd. 
l'nst:tl Onler~ or l'(IFt Omce Orders )>1\)'Rhle lit the General 

Pon Olll ~e. Lvudou, to CAS>!IILL and COlll'.J. • .'O', Limited. 

T ERliS FOR Tllll l :>!'ERTIO~ OP ADVKRTISE)IIt!ITS IS UCB \\' .b~KL\' 1880¥. 

On<' P•go • • • 
Halt P:t,.;•~ - .. • • 
(,•uarter Pa~-re • • I 
Ei,.;hth •J! •• l'n!<O • • • 
One·Sruccmh of n l'use · 
ID l:olumu, J>lll' luch • • 

• 
• 

• 
• 

• • 
• 

£ a. d. 
• • 12 0 0 

• U IU 11 
• 3l:!ti 

I 17 d 
I 0 0 

• 0 10 0 

Promiutllt l'o1itlo111l or a •crlcl nf illltrtlolu, 
IJV ~p,diJ WTIIIIVtllltllt, 

Small rrepl\id Ad,·ertl•t>ment!, sucb RJ! Sltnntlons Wonted, ExrbnDI;t', <·t<·., Tw~nty W urtlH or lcu, One obtlhug, 11nu Une 
l'~ouy 1ocr Word extra it o,·er Twemy. 

••• .Adnrti&f'mentl Phould rcncb the o mcc fourteen 
tlnyatn l<tl\'auco of tbe daLe of ltaue. 

SALE. 
Cyclists.- Use " Graphine" on your chains ; no grease, 

will not hold du~t; 8 Stamps, free.-WOLFI' anu SON, 
Falcon Pencil Works, Battersea, S. W. [I R 

Hats Made Easy. Br.~ces made perfect. Fits all 
sizes, hat:. or braces. 6 stamps.-1'. l<AWSON, Hcaton 
Lane, Stockport. (z R 

Your Name, Sir ?- A complete Font of Rubber 
Type, consisung of two alphabets, with box, ink, pad, and 
holder, post free, IS. 6d. ; extra alphabets, 6d. per set.­
E . C. PRESTRIOGE, l\lanufa.cturer, Cumberland Street, 
Bristol. [ 6 R 

The " Era :• Pocket Prblter, Regd., print> any­
thing; supersedes stencils ; post free, IS. 6d.- F. UowoiTCH, s, WaJdo Road, Kensal Green, London. [9 R 

Cab1Det Portraits from any photograph. Six sent 
post free for JS. 6d. Onginal returned uninjured.-HENRV 
Hnos., The Spot Studio, Derby. ( r4 R 

Cut Your Own Clotbtng Systematlca.lly.­
Suits, Trousfrs, Overcoats. Enormous saving guaranteed. 
- Particulars, jAMES HoPKINS, Practical Cutter, JA, Chest­
nut Road, Tottenbam. LISR 

Belt's Patent :Enamelled Adhesive Water­
proof Advertising Paper.-Letters and Figures 
ornamenutions in all colqurs, U to 24 inches. Sole and 
O,ri~al Manufactory, 17, Artbur Sueet, New Oxford 
St.reet, W.C. Liber:~lterms to Agents, Special for Export. 
Sample Sheets gratis-Noted cheapest house for gilding 
and gold blocking. , (19H 

Patterna.-Ioo Fretwor:C, too Repou.ss£, 200 Turning, 
300 Stencils, IS. ench p:.rcel. Catalogue, 700 Engravings, 
3d.-COLLtNS, Summerlay's Place, Bath. [I s 

Stenclla.-too, large, working si-le, ready for cutting, ss. 
Samples post free. 12 cut Steocils, :as.-COLLINS, ::iuu.­
merlay's Place, Bath. ~" S 

"Bow to Make a Dynamo. "-Second editior., 34 
illusuations 2 S. Price list of ca~tings for dynamos, t.i. 2d. 
stamps. CRoFTS, Electrician, Dover. [3 s 

FJne Art Decoration. - Superior cut ~.encils of 
every description. Sample dozen, 25. G. ]~>Ha, Designer 
to Her Majesty, East Cowes. [4s 

Money MaklDg Trade Secrets.-Over 4,ooo un­
solicited testimonials. List (new edition), td.-STANLEV, 
s, Billsow Street, Poplar, London. [ss 

• 
' 



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

• 

• 

Wark-Augud 31. 1889.] AD V ER TISEJJ1"ENTS. 

SPECIAL NOTICE·. 
MELHUISH'S Ne~v Pcttte1~n 

Combined CARVING and WORK BENCH 
CABINET, £8 14 0. 

. 
:Made from American Bass W ood, Stained and Polished, 

and ca.n be made to Harmonise with a.ny Furniture. 

Fitted wit h the following List of Warranted Tools, precisel y t he same 
as we supply to Practical Workmen : 

I Duplex Iron Plane ... ... 
I Straightedge, 3 ft. 6 in. ... 
1 Bright Hammer ... ... 
I 2ft. 2-fold Rule- ••• •• • 
3 Twist Gimlets ... ... ... 
3 Patent Bradawls ... ... 
I Screwdriver each, I od. , 1{6 
I Cabinet Scraper . . . ... 
6 Assorted Firmer Chisels .. . 
3 Assorted Firmer Gouges ... 
I 6 in. Combination Square 
1 Bright Bench H oldfast ... 
I Boxed Oilstone ... ... 
I Can Liquid Glue ... ... 
I Beech Mallet . . . . .. ••• 
1 Beech Mitre Block ..• ... 
I Frame Bow Saw ... •• • 
I 9 in. Tenon Saw ••• ... 
I 2f in. Jack Plane • • • ... 
I 2 in. Smooth Plane . .. .. . 

• 

~ ~ ~ ~ 
I ., 

.) 

I 6 
I 6 
I 0 
0 10 
0 8 
2 4 
0 5 
4 2 
2 I 
2 4 
5 6 

3 0 
I 6 
I 6 
I 3 
3 6 

3 0 

5 0 

3 4 

I Joiner's Hammer ... .. . 
I Melhuish's Handsaw .. . 
I Box Drawing Knife .. . 
I Brace, and Set of 24 well· 

assorted Bright Boring 
Bits . . . . . . . . . . .. 

1 Pair Pincers .. . . .. .. . 
I Spokeshave ... ... 
I Beech wood Gauge . .. .. . 
2 Rasps, handled .. . .. . 
1 Pencil . . . . . . . . . . .. 
And our Patent Combined 

T ool, Joinery,and '\'cod­
Carving \York Bench 
Cabinet, with Vertical 
Bench Stop and Patent 

I 
... 
.) 

I 

2 
6 
9 

6 9 
I 

0 
I 

... 
.) 

9 
~ 

.) 

I 10 
I 0 

Vice, &c., complete £5 10 o 

Total ... .. . £8 14 0 

Send for our lliustrated Lists, post free. 

I!STAP.LISHEO 1851. 

BIR~BEC~ BA.:N~ 
Sollthampton :Building•. Chancer.v Lane. London. 

THREE pe.r CENT. INTEREST allowed on DE· 
POS ITS, r~payable on dem:v•tl. 

TWO prr CENT. 1 NTEREST on CURRENT 
ACCOUNTS calculated on the minimum monthly balances, 
when not drawn below i•oo. 

STOCKS, SHARES, and ANNUITIES Purchased 
and Sold. 

HOW TO PURCHASE A HOUSE FOR TWO 
GU ll'EAS PER ~10:-ITH or A PLOT UF l~ANO FOR 
FIVE SHI!..l.l:\GS PER MONTH. with innnctliate pos­

•ession. Applv at the Office of the lllRKBUCK FREEHOLD LANI> 
SOCIETY. M nbo,·e. 

The ntRKllECK ALJIIANACK, with lull pnrticulars , post free 
onapplicatton. FRA:-ICIS RAVI!l'SC ROFT, Mann~:er. 

LENSES, SHUTTERS, TRIPODS, &c. 

HUMPHRIES' CAMERAS, 1889. 
THE DRA Y TON .-l\fost compact 

Every movement best workmanship. Highly 
finished ; low price. Illustrated Lists free. ­
W. H. HU.l\1PHR1ES, Photographic Apparatus 
:Manufacturer, n6, High bury Hill, London, N . 
Factory, 70, El fort Road. Drayton Park, N. 

TO INVENTORS. 
I( you ha.·c an idea for an invention PATENT it for a trifiing cost. 

P.uticula rs and Palllphlet free. 
RA YNOR & CAS SELL, Patent Agents. 

, 7. C HAKCERY 1-A~E. LONnON. E .C. 

.!'OR 

SLEEPLESSNESS 
S I.•:E J"I.t:!SSNESS. - The Rt. Hon. LORD 

BYRON s:,ys that-.. HarnLs.r-' Ekct,.4jttthr'c Belt 1:r 
,;r;m/ual!l~ /()r sleep/ess~:tss, L rtCD1111ne.11d it to all 
rny friends. •• 

Guaranteed to generate a mUd continuous current of 
Electricity, which speedily cures all Disorders ef the 
Nerves, Stomach, Liver and Kidneys. Thousands of 
Testimoni:lls. ~ampiJlct. & Advice free on 
applicntfou to ~lr. c. U. Jinrn esa, CoJtmle. 
illJr Elu:rr~ia11, the lU etlical Battery Co • .l.tdo 

Only A.cldrcss, LONDOtf, W, 

52, OXFORD STIRa~f.g;::J>~e.J 
Cnll to•d If ble.orwrite nt once 

GRATEFUL-COMFORTI NG. 

MANUALS OF 

TECHNOLOGY. 
Edited by Prnf. A.J!RTON, F.R.S •• ancl 
BIOB./JBD WOIUlELL, D . 8c., JJl.A... 

1'BB DYEING OF TEXTILE FABRICS. By 
J. J. HI.IMMEL, F.C.S., Profe~sor and Director 
of the Dyeing Dep:u-tment of the Yorkshire 
College, ueds. I,Vitk Num,rous Diac,.ams. 
Tlu",.d Edition. s~. 

H ilL AND IRON. By WJLLTAM HENRY . 
GRE&Nwooo, F.C.S., M. l.M.E., &c. /Vit!t. 
1{1 Diagrn,tsftom Oril{inat Wprkinr Draw­
u.p. Tlii,.d Editio,. 5s.. 

l lDI..,_"lfllfG WOOLLEN AND WORSTED. 
By W. S. B~rGHT M c L AREN, M .P., Worsted 
Spinner. WiJI•fx}Diag-nwu. Suotui Edittl1n. 
.... 6<1. • 

CO tl'DfG TOOLS. 13y Prof. H. R. SMITH, 
Prolasor of Mechanical En;; ineering, Sir 
} oteph Mar;on's College, Birmtngham. With 
Jj Foldin~ Plntes and 51 Woodcub. S t cotui 
Editi~~~a. 3'· 6d. ' 

n.AC'l'IOAL !IIIECHANICB. Ry T. PF.RRY, 
~.£. , Profc:a'!Or of Mechanical Engineering, 
q ty aDd Guil.ds of Lopdon Technical College, 
Faosbury. Wtth numerous lllu~trations. T!t.trd 
811111-. ]1. 6d. 

IJr TEXTILE FABRICS. By 
T. Jl • .AsH&JIIHIJRST, Head Master, T extile 
~t, Hradford Technical College. 
WJU 10 CIIUJIWid l'!ntts atui 1o6 .Diacramt . 
'TIUrd .ltlitiM. 41. 6<1. 

WAftJI AIID CLOCK MAKING. By D. 
G&.A~w, Vie~ l'raident, Jjritil;h H oroloaical 
liiiUruU. .-, 6d. 

C.Maj A CoMrAHv, J.nuTJto, Lutlrat• Hill, 
LP,dllll. 

' 
BOILING WATER OR MILK. 

CASSELL'S 

TECHNICAL MANUALS. 
Illustrated tltroug!uJut 'Witlt Dm<c•i;~!,'S and 

J;Vorki~tg Dia,t;rams, bou11d in dvllt. 
APPLIED MECHANICS. By Sir R. S. 'DALL, LL.D. , 

F.R.S. Cloth, 2s. 
BRICKLAYERS, DRAWING FOR. 3s. 
BUILDING CONSTRUCTION. zs. 
CABINET MAKERS, DRAWING FOR. 3s. 
CARPENTERS AND JOINERS, DRAWING 

FOR. 3s. 6d. 
GOTHIC STONEWORK. 3s. 
HANDRAILING AND STAI R CA S ING. 3s. 6d. 
L INEAR DRAWING AND PRACTICAL GEO-

METRY. 2s. 
' LINEAR DRAWING AND PROJECTION. The 

Two Vols. in One, 3s. 6d. 
MACHINISTS AND ENGINEERS, DRAWING 

FOR. 4s. 6d . 
METAL-PLATE WORKERS, DRAWING FOR. 

3S. 
MOD1£L DRAWING. 3s. 
ORTHOGRAPHICAL AND ISOMETRICAL 

PROJECTION. 2s. 
PRA CTICAL PERSPECTIVE. 3s. . 
STONEMASONS, DRAWING FOR. Cloth, 3s. 
SYSTEMATIC DRAWING AND SHADING. 2s. 

CASSELL & COMPANY, LIMITED, Ludcnte Htll, LoJtdm. 

USEFUL MANUALS. 
THIRI> EDtTION. Price is. 6 tl. 

PRACTICAL ELECTRICITY : A Laboratory 
::tnd Lecture Course, for First Year 
Students of Electrical Engineering, based 
on the Practical Definitions of the Elec­
trical Units. Bv Prof. W. E. AYRTON, 
F. R. S., Assoc. M em. Inst. C. E. With · 
lv'umcrous lllustratio1ls. 

Price 2tt. 61l . 
NUMERICAL EXAMPLES IN PRACTICAL 

Mechanics and Machine Design. By 
ROBERT GonDON BLAINE, 1\l.E. With 
an Introduction by Professor )OHN 
PERRY, 1\l.E., D.Sc., F.R.S. Twmty­
six Diagrams . 

P . , fi ., Q .l n ee .v.fl.: post ree, ,.,.~. - n . 

APPLIED MECRANICS, ELEMENTARY 
Lessons on. By Sir Rom·:RT STAWELL 
BALL, LL. D. , Author of " The Story 
of the Heavens." With 140 Questions 
for Examination. 

Price 7.~. 6t1·. 
THE AGE OF ELECTRICITY, from Amber 

SoUl to Telephone. By PARK BEN­
J Al\11 N' Ph. D. 

}l'ST COM~IENCED. MtHlthl 'lf, price Gel. 

Electricity in the Service of Man. 
A Popular and Practical Tre::ttise on the 
Applications of Electricity in Modern 
Life. Edited by R. WORMELL, D.Sc., 
l\I.A. With about 850 illustrations. 

CASSELL & CoMPANY, LIMITED, Ltuicat1 Hill, 
Londo11. 
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J. H. SICINNER & 
Manufacturers and Importers 

CO., EAST DEREHA1VI, NORFOLI(, 
of Photographic Apparatus and Fretwork Materials. 

J. H. S . & CO. h :l\'C now a l:t.rgc Fac·tory "ith accomntoc.btinn for up· 
warJs of 100 wo rktnen. which is used cxclusiw:Jr for the: uMuu l:tCtur c of 
l'hot\1gr:lpluc ApparaUh or t!\t!ty descupt~on, Jrom the chc3).H;~t to the 
nJost ex pc:nsh·e. 

1' he procc::.s i..; simpliciLy itself. Full Instructions supplied with C;\Ch set. 

3/ 6 T he Eclip s e Camera S et. 3/6 
Complete. consisting of ~ Polished M~ho~rony Slicling Hcllow•. !.{ -rl~te 
C:uucrl . to ~.i •otoJ.,!r.tph full-~ite c;ute·dc:~·ts.ites, with Focu .. .-m;! ~~rccn. 1 D:\rk Shdc, Bras .. ·mounted Lens. UrnS::, l· tttltiJ.:S, Oe\·clopml{ mul l ·•xihg 
Solution~. Packet of Oty IJbtcs, and . full ht\lrvcllons. cnalthn!: nn)' :'\m:\· 
tcur to t"k~ n good Photot:raph. Price 3s. 6d .• or secure!)' pack~;(.( l.Jy 
!'a reel Post, 4s. 

7fG Complete P hotographic Outtl.t. 7/6 
Comprisiu~r ECl- ll'SE CAM ER A SET. as above: •lso P110TO· 
C I<\ A l'H It: I' RI 1"1' I~ G A 1•1• 1\ RA TUS, consistill\!" of J l nrdwuo•l Pnntil lc:' 
Fr~mc, wath Urn~s Sprint:- Bat.k, Sensui.,t:tl AIUumiruscrl !*:tope r, GoJd 
T oniu!: Solutwn. Fixu1g !)(,lutinn, Cb"is 1-:.ods. C;lnts fur M o urotl11).:, ''nh 
compiCtc tns· rucuons. Alsu Hardwood Fohitng Tripoli St~nd and Focu.!i · 
•ilu: Cl<)!h. l'ri<e 78. tld. :;ecurely p~ckccl, J>OSI free. Ss. Ud. 11 """~ed 
ut pNt.1Ult1 wood east:, \\ ith hiuged hd and h.:ather strap, as in iHu~uatiou, 
9'1· cxtr.>. 

E\'ery Set is carefnll>~ examined lJe(ore l>cang sent out, and 
gua.r.111tt.:ed to b\! 111 wo rkmg ord~.:r . 

N. B.- If Appa ra t us does not give satisfaction, 
and is returned uni njured wit hin three days of 
receipt, we guarantee to refund purchase m oney. 

Better Sets . tos. 6d., 2cs •• 4"5 .• too.;;. , ancl op,,·a.rds. 
Comvlctc C.1tnlo~uc . of l'hoto\!rapluc App.u.1n1~, o ne 
st~:np. J . H. SKINNER & CO., EAST D.ERE.HAM. 
N ORFOLK. 

Wholesale Aj!ent for London-J. MOTll E:RS ILL, 
6o, Ht'llow:~)' Ro.:ut, N .• :mtl6. SoutftamptOit Row, ''here 
Samph:~ nl.':'Y be se;en~ 

X i1nber Yu1•<l R, Sruvin(l n nd. Pln.nim(] Mi.lls Olltter i ny about 
1'wo .ll cJ•es u e".,. .llt&i I •ouy S t a t·ion. 

T. H . S. & CO. keep regularly in stock nbout 120,000 
FEET OF FRETWOOD, sohtl , nd J·ply. ' '"""""' 
&-.: .• hcsicit:~ " very lar~c quontity or Lo~:s. PJanlo.:~. and 
Hm•rcl ... C.::l r\ iu(!" ;uut Turn in~ \Voorl, &c .• aJJd 2 00,000 
FULL·SIZE DESIGNS f or Fretwork, Woo d 
C a rvi .,g. &:c •• l!esidc~ an rmmc:nsc Stock of j .. iuters' 
Toot C.:h~sts. Fretwo rk Outfits, Urills, Saw FtaJUC:S, !land 
ilnd Treadle ~lachines. Saw Ulades, &c. &c:. 

Specialities for 1888 &: 1889.-Books of N.,,. 
Dt:~•to:n5>. FRl::.T\\'O KK t\ o. s. eont3H1111K c-z Larl(t!Shects, 
pncc 1s. l'c>. ~. c:w,t.tininJ.! ~ Sheets of larJ:(!f and tnore 
clahor:ue J'.utcrns . !lS. 6<1. Uook o f \Vootl Cnr\'ing l>c!'igns, 
coutaminJ.! 14 l '..ittcrns , price JS. : these arc allt'cw Pattr.:rns, 
uot snld in au)' other lo rm, nud would, i( sold SCJ>:\r.\lt:ly, 
Cll.!~.t thrcoe o r (out tunes the! :unrmnt ch;uged. Fretworker's 
H :uulbook anc1 \Vork!-~ohop Guide. p11ce ts. New Designs. 
All P tntcrus gre;\tly rcduccLl in price. 

C omplete Fretw ork Out1lt, compri<inl! to-inch 
Steel l · r~mc. -48 S:\wS. "''1. 14 alc, 4 Ue\l~ll't ,with o;ulficicnt 
planed \\'oo11. J::r :lli~). a1:d as. llanclbouk on FrehHlrk, 
pri(:C JS. 6d .. ca.rfliliiC: v •uJ.. 12 rcet A),:.Ort..:d l'Jancd Fret· 
wood, 35. 6d. 

e- Special Fretwork Design, in commemoration or He.r 
~: ~•Jesty's Jut..nlcc, s ize, 36 in. by :."6 iu., pnc.: ~. 6d. 

Ca.,loguc of Machines, Ocsigns. Wood , Touts, ~·c .• with 
St:\'Cr,'\1 Jlundr~tl lllustm tions. :and lull lu:,tructions (o·r 
Frct-cuttinc, l'oh~hin(!. nnd \'arui~luo~. prkc .ul., post (rec. 
t;ood Fret S;H\'S, ts. 6d. per ,c:-ross; bt:o,t dittO, 2~. per .:ross. 

' 

Ecllp 3e Design, No. 102. 

W all Br~ltet. 
Price 6d. • 

~~~ N01~ i~lfix~~~~~.tsRi~::~~l~~ ~~;!,~:.~in, 
133 

L ondon Warehouse: 24, KING EDWARD ST .. NEWGATE ST. 

~~ :uul none .Formers. 
~J 5 J T is a fact that farinaceot" foocls cannot be d:gested by Infants. This is 
-~!:'-" the only food in which the starch has been wholly changed into 

s o luble substances, which can :H ouce be c<Juverted in the bouy into livinst 
b lood. Thi< rcmarkabte result i< attaineol outsid., the botly, by imitating exactly, in 
the J.>rOCC« o( m:~nn(acturc, I he 11::\tural CllllUition' ot healthy :1110 per(ect digestion. FRETWORK & CARVING. 

lliglicst. Awaru-GoiJ ~lcdal for Toois anu Pallrrns. 
Machines, Designs. T ools. W ood. l'tlirror s, Hinges and 

Fittings, Var.uish, E tc. 
Fret-saw Outfit on Ca.r'-1. \\ith lnstrut.tiOnf\ fr~~c. ~ ..... 6d . : !\o ~. wHh wood

1 o:s 6d.; Supetl"'~ r o itto, 6~. v,t, ; Set o f r.: LC!tt C .. tnwg Tv0ts, \\Jth Lox"ooa 
hanclle:., reacly (or u,c, price. ( rcc, Q,. u,t. 

11 you want ~ooU dc.,t~n'\. :~nd ;.(r,: co tnpetiog- r .. u exhitution. tr}' ours , for 
wluch we n :cci,·c ttstnn\Jnl,d-.. d.titr. 

rt:Ir SC'c our C)Hil •lctc Cat.-lo,:ue, 6.a ptage.;;, qn'lrt.,, cout:tinlnr: the L>e:.t 
varacty of designs puUhshcd, sent free :or 6 ::.t •. t tnjh. 

HARGER BROS., SETTLE. 

ME LLIN 'S FOOD h:~s hccn c~:unin"tl phy.;iolugic:.lly hy the highest Medical 
Au1hori1ic<, and tested chcu1icrdly by the mo.t distingni.hed An:t lysts, and has always 
been cla~sed by them A 1. lt h:~s gained tnany awards of the highest m"rit at Public 
Exltilri tions. 

No Food in the marht can <how such a \":'1St collection of homt-_fide testimonials, and 
many of the,;c allnJc in an emotional yet >ince•e m:mner to the fact that •• MELLIN'S 
FOOD has s"ve d Baby from D eatb. " 

USED IN ALL CHILDREN'S HOSPITALS. 
Pros!ecfus, Pamj>lzld and Samj>!.•,f>t>stfret: on aj>plieatiou to tlu J nventor 

rt11tf Jll u ILtt J'ttctll l "er, 

G. M ELLI N, Marlborough Works, Staffo1•d St., Peckham, London, S.E. 

NOTICE.- The F irst N umber of the N ew Volume of Cas sell's Saturday Journal 
w£1! be published Olt Sept. 25, pr£ce ONE PENNY, £n wh£ch t!te fol/ow£ng, amongst 1mmerous other 

N ew Feat'lt'res, H.Jill appear:-
A Stirring Sensational Story of Modern Times. By J OHN True Stories of Dark Deeds, being vivid account s of Strange 

l!ERWICK HAR\\'OOo, Author of "Pau: Knox, Pit man," &c., entitled •• 1 he L::~dy and Exciting 1\lodern Cases on the Continent. By WJLLIAM \VEST ALL, Author 
E geria; or, Brought to Li~tht,•• lUustra ted by Got< DON lJMO\\'NE- of •• The Phanto m City." 

A Story of N ew York Life of To-day, entitled "Jack Celebrated Catastrophes. N arratives of N otable Railway and 
Gordon, Knight Errant." Hy RA nCL AV NoRTH, Author of "The Diamond Colliery Disasters, Fires aud Floods, Shipwrecks and S torms, &c. 
Button," &c. Illustrated by W. HAT.HERELL. Tilt! FIRST NUtli/BER of the NE ~V VOLU.lfE will con!Jin, in addition 

R epresentative Men at H ome. I n terviews wi th P opular to the New Features CllliiiUTOted, a Complete Story, by FLOREI>CE 'vVAROEN, 
Favourites and other Celebrities of the Day. With speci:tlly-drawn Illustra tions 
of their surroundings at Home. enti flfd " The Earl's Secret." 

N . B.-Each number of" Cns.9efl' ,q Srr.t11rtfrty .Tororurr.L" contains 24 p ages, Illustrated, price One Penny. 

CASSELL & COMPANY, Lt~IITED, Ludgt~le Hill, Londo11; nnd all Booksdkrs. 

·l 
• ' I 

COLOURS-EXQUISITE. SURFACE-LIKE PORCELAIN. 
Testi m o nials fro m the Queen of S w eden, the Marchioness o f Salisbury, &c. 

FOR !LL SURF !CES OF WICKER, WOOD, MET!L, GL!SS, E!RTHENW ARE, CHIN!, &o. 
"Simply Perfection."- The Quem. 

Made in .over l OO Colours. Sold in Tins, 4}d ., l s. 3d. , and 2s. 6d. For Baths (to resist Hot 
9d. and 3s. 6d. W ater), l s. 6d. and 3s. P ost free, 7d., ls. 6d., 3s.; l s. 

READ Y F OR USE. A CHILD CAN APPLY IT. 

SOLD EVER"V"VV~ERE. 

ASPINALL'S ENAMEL WORKS, LONDON S.E. 
' COLOUR CARDS FREE. Telegrams- EDWARD ASPINALL, LONDON. 

.PlU:ST.Ii:O AND PUBLlSURD BY CASSELL & C0111PAN\', LlllllTII:D, LA ll!!:LLE S AUYAOE, LOXDON, Ji:.C • 

• 

' 
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