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Fig. 1. - A Lean-to Summer-House for a Small Garden: Front Elevation. 

A LEA~-TO Sl':lDT F.R-UOUSE f OR .\. with :1. nnrrow -..tri l' of grm tnll. lfl· hn... lll" t per ... n,,.... lt' clilllen-.ic)ll' an': hm~th, 
mnro wall . ., or l'l'twe . ..; uf snmc kin,[ tl1:1n "tt.; l•r~ndth, :1 Jt. :~in.: l ~t.! i.~ht, ;-. ft. 

S;lU LL (L\.Ril EX. hnri7.nntnJ spac·u, :~ml !tu 111:1y .!..;Tud.!.:c' ~'~''H I I It..; gL'nt:ral arrnngL' II Il' nt is "l'l'll in the 

B Y A R T ll U lt Y 0 l! K E . for a sntnlner-houso tha.t wnnlLl takl' up gnmncl plan ( l ·'i,~. ::! ). 1:11l1 r pill<\l's, \ , L:, n . . \ , 

• much of hi.; open ).!rouncl. 'l'his one has, oc'l'llpy thL· front. ThL'"L' arv p,k ... :{~ in. M 

A 
therefore, Ml been t,la,nnerl that it ~hnll ~et in 1 I in. in diaull'tl'r. ~\ny rott;.dt a111l h)lcrahly 

0\'A:\T.\f:F.."'O t'ALEA:>·TOt'Oit :\ .')f.\LJ.f: .\RilF.:>- . . l '11 I l I . I 
AtcR.\Nc:t:)lt:NT o t· GII(JlfNII PL .\~ un~sTnuc- the way as little. n.,.; pns,.;ihlc .. l t 1s ll!tond~cl stra ight w•ull \\' 1 clc1, 111t an· t '" t o •u 

TWN- El.t:V ,\TIO~ Ol" FIVlNT- Dt·:l'•llt.\TION ot·· to IJc stuck n.~n.tnst a wnll , lrnm wlueh- tt:> Jll'l'i'crrL·cl. Tlt l''l' ri-;l' :1 l't. nlul\'L' ,!..:1'\11111 11, 

£N1'ERI01t lt(Jf~t'-:-lH rNr. l.~:s : \\11.\T ,.,~ .M.\tH: cns e:; n. t,n.rt-it will projec;t litllc more t han a11d shnnlcl not lm w k:-:-. thall :! ft. l·clnw 

·riiE)r o~· A~ n " 1'w To l ',.;e TH~:" -' .\nrots ; a ,·nrcl. tht· :-urf;lCC. The ,J,\.:\ rt' pillars :-llpp"t'titt~ 

.!III!THOII'> ~'()ll Ll:>INC RtJ()~'. • ] J 
l'erltnp:> in no hettcr \Y:\Y rnn a c enrl wall · th1.· :--1.·:\ t arc markecl l', c·. c. T lt' 'L' siHlllhl 1,,_. 

IT has bcon aptly oh-;crvecl thnt tn nine or the l•nd: of snmu unsightly outlt nnsL". l'f :-imilnr st nll', hut mthl' l' stnnlkr. ' l'ht•y 

111en out of every ten li fe is but n. suries nf snch n.:-; is pretty smc to present it:sclf in shnw 1 -~ in. n \,n,·e, nnd :- hnuiLL l•l' lntried 

lnnkeshifts. This certainly Jwlcl ..; true of such n gnrclcn as we are cuntemplntiug, h<> abnut ! l in. bl'lo\\' ~rnuud. The t•il;t:-tl'rs­

tbn~c who love gardcus, fell· few there nt·c bc·ttcr utilise•l thnn as the background fnt· if the tNm ma~· -.n lou appliL·.t - wl,iclt 

who have uot to cQntent them:-elvc•o.; with such a l.mil tlin ~'~'. t:y n\'ailin~ OUI'sch·cs nf appear at n. n n. re c)f ralhl·r I:H';..:'L'l' :-tntl' ,;;1wn 

,,(lllletl~ing fnr short tl f the :unple :-t.ncl : it wu mny s:w e
0

alJout one-ha lf c1f tho tnntc- in ha lf. Tlc rst' are nnl,r ;, ft. l"n~. a,; tl1~~ 
··harunng parn.cli,;e which f,n·m:-; tl iCit· idea l. ' ria l:> n.ncl la hnnr tt t'el'ssar.v tC) prm·i<le the I nt•c•cl not cnt vt· intn thL· ;.: rt~ttncl, l•L·iu<-!' tixctl 

The stunrr1 er-hnuse.wl!idt is thl' ~~~ l~ject of ; :--amo amount of n<· t·ommodn.tion in a. sum- ' unly l1y :-lt'llll~ nniJ,; !11 lh l\ \rail. 

the present paper 1s tntcndccl lcs:-; for tl1e . mer-bou:-e !mill in tl1c npcn. Thl.· ends of thl.• slllllllh.' r ·hllll:-L' (tlt t• sparL' 

h:~ppy tenth man than for his niiiL' l e,-~ ~ I n Fi~. L we ltns c a. frnnt elevation of the fnHn .\ tu n) are l\f :-mallt•r l1:tlf-:-:mtl'. ran!!t'll 

fn rtunate ~m;thren , awl it will hn found tltn,t i very lltnclest strnctnre propo!:ied. Perhaps I si ,Jo },y :-itle (a:-; );CC'n a t ~-:. E). :mtl nailc.l tn 

~he nmktilltift element onters lar••cly iuto Home will rather itwline tn L'a ll it n rov<•rctl I tliC' l'l't):'s-piet·l'S, F nncl c;, "hi··h appL•ar in 

l tH COUIJJOHition. ,.., · sPat than a :-lllll tllcr-hou~u. It will, 11cver- l·\~. :t 

In. _many, nod especially in su l,urb:w, tltel css, a tl\wd sittin~ room, with eomfort- l n tit is )a-;t-named li .~mc' also appear,.; one 

locahttes the gardener l.t u.'3 to make Hhift able shade untl shelter, for half a dozen or of the wall -plates, n•-.t iug on and nailed to 
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The makeshift sug- . 
ges_ted is one of wooden ~ 
sh~ngles- things "' 
w h1eh any rough hand t 
at carpentry can pre- _ 
p~re and put on for 1 
h1mself. As will be , 
seen horn Fig. I, it is. 
easy to give an orna,.. 
mental character tQ , 
these. They will have 

the tops of the pillars 
(u, Fig. 3), and at r is 
seen where one of the 
front wall-plates meets 
it. There are two of 
thel'e front wall-plates, 
each re~ting on the 
t wo pillars to right 
and left of the en­
tr-ance, and their inner 
ends a.ppear in Fig. I, 
where the ends of the 
purlins which form 
the small gable rest 
upon them. The wall­
plates are of large 
half-stuff, with the flat 
side above. In Fig. 3 
wi 11 be seen how the 
short cross-piece which 
carries the sloping 
and of the roof is 

---------------------------------------------------- a rustic look, which 
will go well with other 
parts of the structure 
and, if clumsily made' 
the effect will be non~ 
the worse. What- I 
would recommend for 
the purpose, as at the 
same time cheap and 

• 
' 

A 

~upported ; and F ig. 4, which is a section 
t hrough the centre of the building, explains 
J10w the ridge-piece of the small gable, E, 
rests at its inner end on a cross-piece from 
rafter to rafter

1 
seen in section only, and 

marked M, wh1lst N shows the point at 
which the purlins meet and support the 
ridge-piece towards its outer end. The 
intersection of the diagonal braces in the 
gable is indicated at o, and P shows the 
course of one of the rafters, and how its 
npper end rests against the wall, and UP.On 
a ridge-piece of half-stuff, Q, strongly nailed 
to the masonry. · 

The elevatiOn (Fig. l) explains prettv 
clearly the ornamental details of the front. 
They are not elaborate. I t will be seen 
that the top of each pillar has a small cap, 
formed of four pieces of quartered stuff, 
mitred at the corners, and that across the 
opening on each side of the entrance, near 
the top. is a "transom " of straight wood, 
with a little arran~ement of crooked bangles 
round it. Over tne entrance are diagonal 

. . ' 

• 

Fig. 3.-Inside of Eild of Lean-to Summer-House: 
Elevation. 

8 B 

Fig. 2.-Gr ound Plan of Lean-to Summer-House. 

braces crossing, and also a little filling-in 
with bangles. The entrance is 5 ft. IO in. 
high, and will, therefore, admit any person 
of moderate stature without stoopino-. 

I n order that an ornamental and appro­
priate lining may be given to the back of 
our summer-house, it is recommended to 
plug the wall, and nail over it a level cover­
mg of thin boards-say, of ~in. match­
boardin~, or, as a still less costly makeshift, ' 
of packmg-cases from the grocer's, which 
will cost a mere trifle. Upon this the deco­
rative work can be bra.dded. The back of 
the seat is shown in Fig. I to be of rustic 
mosaic, a kind of work fully described in 
the former article on summer-houses. Above 
this, as well as under the seats, a covering 
of bark has been introduced. Our home­
grown bark, such as· elm, can be made to lie 
more flatly, and, therefore, makes better 

1 work ; but as in any but rural districts 
this may be hard to be got, virgin cork may 
be made to take its place. 

Fig. 3 gives an inside view of one of the 
ends, and from this it will be seen 
that the ornamentation of those parts 
varies little from that of the back. 
The lower band, however. answering 
to the strip under the seats, is nnt 
bark, which, in this place, would be 
liable to be kicked and destroyed by 
the feet, but of smaller half-stuff, so 
arranged as to break joint with the 
outside pieces. This will be seen by 
referrin~ to the ground plan. Any 
chinks m the ends should be neatly 
tucked with moss, so as to make them 
wind-proof. 

A 
well adapted, are the 
sta vesof paraffin casks. 

Such casks may be bought in any town at 
fi rewood price (indeed, the greater number 
of them are split up for fire-lighters when 
emptied), and they may easily be sawn ro 
the required length and shape, and so 
trimmed with a hatchet as to make them 
lie fairly even. Being of oak, a·nd tho­
roughly saturated with oil, it may be in- . 
ferred that they will be durable, but on this 
point I cannot speak definitely, as my ex­
perience in connection with them for garden 
purposes goes back about eight years only; 
but in any case they will not, like thatch~ 
need renewing every tenth year. The dis­
agreeable smell of the paraffin soon goes 
off in the open air. For our present pur­
pose, we suppose our shingles to be I2 in_ 
by 4 in. The lower ends may be sawn to a 
variety of ornamental shapes. 

If this covering is used, instead of nailing 
laths across the rafters, it is proposed to 
cover the whole roof with similar boarding 
to the back, and upon this it is a simple 
thing to nail the shingles, placing them just 
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In a former article thatch was 
emphatically spoken of as by far the 
most appropriate and pleasing of all 
coverings for buildings of this class. 
I have no wish to retra~t anything 
said in that place, yet it will be ob­
served that the roof shown on the 
structure before us is not a thatched 
one. But this summer-house, as be­
fore stated, was intended partially to 
show what could be done with make­
shifts. There is no reason why, in 
situations where the thatcher and his 
materials come readily to hand, it 
should not be thatched, though on so 
narrow a building the thatch will 
neither look so well nor stand so well 
as on one where the stetches could be 
longer. But in those especial situa­
tions in which this design is intended 
to be of chief use, thatcher-man and 
stubble can probably not be had. 
In place of the best possible roof, we 
must then use the best available one. 

Fig. 4.- Section through Centre of Lean-to S11mmer-. 
House. 
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· u tiles might be placed. Whilst nailing 
lbem on, it will be necessary to have some 
person within to hold a heavy hammer 
~t the place, otherwise the vibration 
Wlll jar off the shingles as fast as they a re 
fixed. A i in. board. rather wider than ha lf 
the length of the shingles, should first he 
nailed along the eaves, to make up tbo re­
quired thickness. It will be noticed that 
the ends of t he rafters are made to proj ect 
so u to give a good breadt h of eaves-a 
desirable feature in so narrow a build ing, 
alike for shade, shelter, and the appearance 
of cosiness. If, however1 the roof should 
be thatched, the projectmg rafters will be 
unnecessary, as the thatch alone will form 
eufficient eaves. 

But to return to our shingles. Down the 
"valleys 11 at · the juncture of the main roof 
and the entrance gable a strip of zinc will, 
of course, be nailed before the shingleR a re 
put onl whilst along the ridge.'3 tt. !)trip of 
zinc wi 1 be nailed upon the shingles ; anrl 
this latter will need painting to match the 
colour of the wood. 

As regards painting the shingles them­
aelv~ the question is chiefly one of taste ; 
and l imagine that the best ta!ite would 
suggest that they should be left unpaintcd. 
Nature will soon tint them with her deli­
cate green mosses, and give a fa1· mMe 
pleasing colour than the bru :-~h can give. 
This, and the natural colour of tho wood, 
will go well with the rustic work, and I 
presume that, saturated as they will be with 
oil, paint will not be needed to keep water 
out of them. If, howevelj paint should Le 
used, it is recommendea t hat a hrown 
colour, in harmony with the natural bark 
of the rustic work, should be chr,scn. 

Various suggestions may be given fo r 
finishing the inside of the roof. ~upposi ng 
that round or half-round larch :-~tu lf ha.s 
been used for the rafters (the latte r is to I 10 
preferred for shingles, as giving a level snr-

. face to board upon), the space between the 
rafters may be covered with bark-vir~in 
cork or otherwise-the chinks being stutl'ed 
with moss. But if thi~ is done it will J,c 
well to fix the bark with screw~, a.'l the 
vibration caused by driving nails would dis-
place or loosen the shingles. 

A 11econd plan under the like circu m­
stances would be befot·e na iling the boards 
upon the rafters to stretch matti ng across 
the latter - either ordinary gnrdcn bust 
matt ing or, better, the more substant ial 
rush matting, both of which arc very inex-

1 pensivtl. These have a pleasn.nt natural 
" colour (the last- named especia lly, of a 

greenish hue), and are so unarti ficin.l in 
their structure ns to appear in no wa.y out 
of place among rustic work. 

Or it may so happen t hat suitnlJlc lardt 
stutf ia not to ha nd, and that ord inary sawn 
scantling ha~ to be used for the rafters. If 
so, the whole roof may be hung with l in~, 
as directed in a former article ; or the rush 
matting may be stretched across the lower 
side of the rafters and tacked there, being 
afterwards more compltltely secured and 
fin ished by nailing a split hazel or other 
rod down the middle of each rafter. This 
la11t plo.n makes a neat and pleuf!i ng roof. 

• 

It 13caretlly needs to be Hnid that to make 
flluch n. Ku rnmer.bouse look its best the wall 
on eacb aidu ought to be covered wi th ivy 
or other creepers ; a nrl it will nlso he obv iouH 
ti1at, if the height of the wall pt·rtnits thu 
floor of t he surnroer-hou!le tu bu miKP.cl a 
at.ep or two a bove the surrounding level, 
the Mtructure will ga in therohy Loth in 
d ectiveoess of apJien.mnce anrl in plcasnnt­
BUI u 1. ple.co in which to 11it. 

T H E A Jt T 0 F H R A I N I S (:. 
"HY A L() ~ IJO~ D IWOJtATOit. 

G ROUNDS ANIJ ClJtAJ N JNo Cowuw.; Fo rt ALf, 
VA itiWf l l!:~ OJ•' O A K. 

f'trr; ,justly ucst:rvccl popularity of on k gra.in­
mg for woodwork in situation~ wlticll n. rc 
yery much cxpo:-;ecl to either the vn.ria.blc 
mfiuenccs of our· English climate or to harcl 
usage and wear, is n. fn.ct pn.teu t 'to most of 
m;. A passing ~lance at the house~ in 
a st reet of middle or working-cla~::s huild 
wi ll usually discover that nine out of ten of 
the front , or entranr:e, doors arc !)0 t reated · 
a.n_d alth<;>ugh we fin~ that amongst tl11; 
anstocra.t1e ' l uarters o[ tlw rnct ropolis and 
other large centres, very <.lark shades of 
bronze green, maroon," leather," or cinnamon 
colours a rc mueh in vogue, with here and 
there an OCc:HHiona l e11 tra.nco door of Cll­

amclJecl ivory white, oak graining of some 
sha.de and colour is st ill well vatron i-;cd 
even in these high place.<;. Notwithstandiu~ 
the " monetary a.<;pcct 11 is, without douJ,t, 
t he ma.in rea .. <;ou of this pn.rtiality to o:tk f11r 
front doors-since woodwork fiuishrd in 
pla in, varn ish eel colours rcq 11 i res don I du the 
a mount of prcun.mtor,v work that snfli ees 
for work to be grained on-the pat rcHtS of 
tho imitative !Ht n.re snrlicicntly nlllliCrou;-; 
among the wea.lt,lti t:r rc~id cnts of uc ost 
towns to foster 1\Tt tlltlgst grn.iners tl11: study 
ancl in t roduc;tion of distinct varictic ·s ,,f 
colour, instead of tl w monotonoul'! repcl it iou 
of ordi nary }JolisheJ on.k. To thi!) cause, fa r 
more tltn.n to r~ ny considerations of th ci 1· 
suitabili ty for inte·rim· work, tlt c present 
use of " li~ltt oak,'' " metlinm," •· (lark,'' 
"antique," aud other similarly ter111cd gro.ill ­
ing elf'c<:ts, is undonlJtcdly d nc. In th e: 
papers upon onk grain ing alren.oy publislt(·cl 
1n WurtK, I have confined my cfl'orts t'J 
in!itruc:ti n~ the learner how to proc:ce(l in 
the imitat ion of ordinary figured onk of one 
colour only- vi z., light, or w:ti11scot , oak. 
My object in so doi ng-~hat t ir e e rwr~ic.<; 
and attention of both wnter and student 
might the hct ter he conccntratecl upon tlw 
imitation of gmin and figu re- being 1111w, I 
trust, satisfactCiri ly fu llilled, it ili l•e,·c d c·~ i r­
a.blc, in order· to obtain some mr.n.stt l'l · c,f 
COIII)I Ietcn c:-~:-~, tlmt. the lenrner shonld c·x lc• tll l 
his k nnw I cd~e and practical stud .v to t l11 '-"': 
other va.r i eli e:-~ of fign red on.k, Ll a: d•:run11d 
for and o.dva11 ta~cs of, wbic·h lravt: IH·Pil 

a.lr~acly hriclly indicated. 
1'/tc /,a.~is of all oil pain ts which arc prc­

par?tl a.'l.grounding colours for oa.k wa!rring 
1s, rnvarutbly- or ~ho!-l ld be-. tLo ordr nnry 
white lead, grouud tn lmsecd 01!. Altltou~lt 
wltcu tuix i rr~ the grouncl for n. very dark, or 
"antiquo" or~k, the amount of such i!), natur­
ally, muc~1 less i ~ proportion t~ t~ u1t re~ni recl 
for light or medmm groun~s, 1t ts prefet·ablo 
to consider the colourccl p1~ments ns vuroly 
sta ining factor~:~- called " staincrs "- than 
as " body 11 or hnsc pigments. .Beyond the 
main con ::~ ifleration of tint or shn<.le-~ qucs­
tiou materia lly Rf~ected by the lcad- 1t maY: 
he pointed out, wtth n.<l ~a.ntage, that !'ono ol 
the ord inary c?l~ured prgmen ts .furnt :-~h the 
opacity or sohdtty, no~ the dcs!red nmount 
of dnra.Lility, tha't whrte lead rs ~ toted for. 
Wlt ilst in resJ'cct to tbe colours ol on.k, tho 
gra.iner who a wn.ys use~ wl rit? len(l i ::~se l cl~m 
guilty of t lr~so unt~aturnl ly l!nght au(l ga.r!sh 
gr·o u ~uls wl rwh .1\!'e wron~ lrom cv~;~r~ )JO II~t 
of vrew. HuflH.:teut wl11 tt: lead f9•. nnos 
purpose, ~ltcrcfo l'l:, , with the _nddt ltnn . of 
n.l10n t ono-ton t it ol 1catr•n t. d ne rH, ha. vlllg 
been well hrol: t:n up in I i n_seed oi I~ tbe 
st11incrs n.ro acldccl,, a rr cl w~lluuxccl ,, nntrl ~he 
required colour IS outatned. 'lhe pamt 

shonlcl th_cn hu st rni n~<l th rough a pic~r·e of 
olc_l !itocktng, or ~'~.lll'lt li ke _lll ,~sh , a111 l, linally, 
thmne<l to workrug r·cHts tstcucy with n.l.,Jut 
two-.thircls c~ f linHc«;:d oil to one: of turpP taLine ; 
or, tf rcqurn:d wrtlt l c:~s g l rJ~s U11d to bu 
quickly gmiuccl upou, the prop0rtiouH tnay 
I le rcvcr~:~ec I. 

J_'lw Jn:ymrnl .~ 1t.w.:cl f u·t· unk in all its 
va!·wtie~:~, whutltei' for groruuls or grai ning 
ptuuts, ma.y be Lrit:fly cl:~s~i fic<l nH t:ithcr 
''J'fLI[Ite or l 'I'Wt.vnt?'t·n l . U nclcr till! fi rl-.t l1eatJ 
ing arc the chromes, t lxfonl a ncJ yellow 
ochres, and V cnct in.n red ; n.n<l t hese shoulcl 
<•nly he used al:i sta inorH in mak ing "ground!i." 
Alt1rough tire degree of transpn.rcn<:y lJOS­
sessed by the cOIHlli'S in tlr c: other cJ i vis ion 
VfL ries considcm\ ,ly, not 11nly one from t bc 
other, but w i tit <I i ll'cren t •tua l i tics or one 
pig111cnt, th cy a.ro su flic:icn lly translucent ~~~ 
gi vc due d J'ect to n.ny coloured ground they 
arc: superimposed upon. Jlaw a nd burn t 
sienna - or 'l 't•rrct di S ienn(l. - raw n.ud burnt 
'l'nrkey tuul ,cr and V an dyke brown, a rc tl rc; 
111ust useful uf t lr is <: la~s; wlri lst fur t ire 
}'llr}'oscs of glnzi ug and ovcrgra.i n i11g, ivory 
and blue ulnck:-11 \Vi tit J'russia u aud i ud igo 
I ,Juc, ma.y he a.c ded to the I ist - the IJi neH 
Lci 11g, howcvcr

1 
seldom rcq 11 ired or ad v isalllc. 

J\ deta.ilccl a cscri ption of the a.l,ovc, n.ud 
all other lwuHc- pa.i u tcr:-~' pig t nent~, havi ng 
lwcu gi veu in tire clcmcnllW.Y papers iu 
Vul. l. of WortK, it wi ll only he necc~sa.ry 
here to briefl y rct·ottsidet· tire former in their 
rcl:~tion to gra.iu ing purpo~cs. 

()/u ·ouu·, of c·itltcr the " middle '' or 
"orange " colour, JU:LY be useful, to a .<:liy!tt 
f•.clntt, in staiui11g grouutl colours wl~t: ll v<~r.v 
bright and riclr i 111 i La.t iouH are d f•l-.i red. Jf UHe<l 
with other more :-;outbro staiHt·r .. to lower its 
tone somcwlrn.t, nud provid i 11~ the ~ra.inin~ 
colour and (JVt·rgmi uiug arc Usl·• l tll still more 
ltcod i fy its wLti vc hrigh tness, l he efl'cc:t Ill f.! y 
justi fy the mcU.IIS; hut

1 
generally COtlHidcrccl , 

c lt rome iH 11ci t it er coru.t uci vc to good co lour­
iu~ or a nu.tuml, woody t>.frcct. Al t !Jou.~h 
ouc mny sometimes sec n. cloor ground('cl witb 
a bright cltrowc-ycllow tint for light o:Lk, 
or n. cl cr.idecl or:mgc-rccl colom fur medinrn 
onk snch will ccrtn.i uly not be the work of 
one. who ha.s stud iccl a nd worl<cc l from t lrc 
rc·:tl woodli, mnch less n guucl gmincr. 

YI·Uow oclt1'(', o.~:jord ochre I 1 talian urkl't·, 
:11cd so forth, ltro a ll of one similar na.Lurc 
: 1111 I colour, th ci r mn.in cl i fl'crencc being t lr ttl 
of 'lnaJity and price, and the degree ol 
\\'at 111 th or red ncss uoticeo.ble-t11e so-termed 
"Uxford " bei ug the richest. Their proper 
fn uction in ~raining is purely thn.t of stain­
ing the while lead paiut for ground colouys. 
1 t is no lUlcommon matter to see an JD­
curnpet~n t y erson prepare f?rll.i':l i n~ colour 
with UuH prgm~nt, n u~e wluc.h tt tli totally 
ummitcd tor, smco, l1emg dectdcdly opu.quc 
J,y nature, th~ d ue eflcct of the ground it i ~ 
spread upon 1s very much maned. Jf very 
n ch a mi light oa.k iH I'ec tnired

1
rn.w sienna i11 

ti iC yellow pigment wh ich ou~ 1t to he used, 
bn t even th i:-~ is seldom rcqtm ed, fts decided 
yellow a.nd bright tones are not t rue cho.rac­
tcristics of rC'.n.l oak colourH. The ordino.ry 
corumercial yellow o('hrc is1 moreover, thr 
only one of this ~ ~~<;H or pt€{~ent we n~ed 
U!)e since tho n.dcltt10n of n. httle Vcncttan 
reel' wi ll mn.ke any warm tint desired. ' l' hil:i 
latter pigment, a species of bttmt ochre­
whereby the redne!is is acq uin'd- is the ouly 
ono commendable fo r· obtaining wo.t·wt.lt i rt 
grounds, not only fa t· oo.k, but nlso I'm 
tbo reel imitations of mahogn.ny, etc. 'l'uT'II -
i ng to tho t ra.nsparcn t a nd sent i · tl'anspn I'O II L • 
pigments, raw and burnt umbcrs are the twu 
most usefu l among:>t th_em1 n nd, as ~u.ch, 
demand n. litt lo moro nottc(' 111 thesegramtng 
papers than thoy have heretofore received. 
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Um,ber is a natural pigment, consisting of 
a. mixture of clays and br~wn hematite, 
originally obtained from Umbra, whence its 
name. The best is now obtained from 
Cyprus, and is usually known as 'l'u1·ketj 
umber. Besides the usual washing and 
~rinding, which all such native pigments 
.l.lave to undergo before being fit for com­
mercial use, the umber is subjected to a 
moderate amount of h eat to obtain t he tone 
we know as raw umber- an almost neutral 
brown. When strongly heated, the pigment 
attains to more warmth and richness, and 
we then have the burnt umber of commerce. 
This pigment is also largely produced from 
other artificial sources the bulk of cheap 
umbers being of this kind. Besides being 
valuable on account of their transparency, 
the umbers are also particularly noted for 
their good drying qualities in oil, so much 
so, that under certain circumstances they 
may be employed as drying factors. For 
graining purposes in oil colour this is a very 
commendable property, and one which the 
competent worker will practically bear in 
mind when using lar~e proportions of the 
pigments. If t he gramer was possessed of 
only the raw and burnt umbet·s for staining 
his oil graining paint, the imitation of 
varieties of oak colour would rather gain than 
lose in natural colour status ; fnr tl.te former 
is not to be bettered, generally, for very 
light imitations, whllst burnt umber may be 
used from light to the darkest of "antique" 
~aks. They are, further, invaluable for 
mixing grounds. 

R aw and bu1'nt simna, which were des­
cribed fully in the elementary papers, are 
useful for oak colours when a forced rich­
ness is required. Similar in nature and 
preparation to the umbers, they app·ear 
rather more transparent than the latter, but 
lack the natural drying qualities of umber 
when used in oil. Their chief province in 
graining is for those imitations of woods 
~vhich are obtained with pigments ground 
m wa.ter, and for mahogany, maple walnut 
etc .. they are almost indispensable. ' ' 

~andyke brown i.s also an earth pigment, 
~vhteh owes. both Its name and, I believe, 
1ts populanty to the celebrated Dutch 
painter, by whom it was largely used. 0Ul' 
modern Vandyke differs but slightly in 
nature and preparation from the ori..,inal 
pi~ment. I t is a very dark ahd rich br~'''D 
ne1t~er inclining to yellow or red, but yet 
so n ch and deep as to make ivory black 
look poor against it. Since in its nature 
~t P.artakes largely of bituminous substances 
1t IS a remarKably slow d1·ie1· and if used 
~lone in oil will require to be 'diluted with 
ltttle else than terebine or a similar dryina 
liqui4. "Japan gold si~e," it may here b~ 
montwned, IS not a suitable drier to use 
with linseed oil paints ; terebine is far pre­
ferable,..alt~ou~h with turpentine mixtures 
tho gold s1ze lS an admirable d rier. Like 
the sie?t?~S, Vandyke brown is mostly used 
for . gra~~ng when ground in water. In 
overgr~tnmg oak, ~t is the principal pigment 
used, 1ts colo}lr, m water, bemg . usually 
warmer and ncher than when used m oil. 

.The few remaining pigments mentioned 
~1th the transparent colours for oak grain­
mg are all:of the "cold" type~viz., neutral 
blacks and blues. Of t he former blue 
bl~ck. is the most useful for oak a~d that 
p~mclpally for overgraining in combination 
wtth Vandyke. Black is also useful in mix­
ing the dark, " drabby " grounds necessary 
for obtaining very "ancient" oaks. To some 
~f my reade~s who have worked, perhaps, 
m a professlOl'l.al way at graining the use 
of the transparent .})lues of . Prus~ian and 

indigo may seem a questionable, or, t o say 
the least, a curious, mnovation. To those 
whose minds a re open to the results of ex­
periments and practical experience, I com­
mend the study of such natural oak colour 
effects as are to be obtained by using occa­
sional touches of "bluish" washes made 
from the above transparent pigments. It 
must be remembered that richness of colour 
in woods, as in polychromatic effects, is but 
a matter of comparison and contrast, and 
therefore, if, instead of forcing their colour 
values by bright grounds, bright graining 
colour, and richer overgraining, some con­
trasting cool tones are introduced, it is J?OS­
sible to obtain more natu1·al colour vanety 
and yet retain the native modesty of the 
r eal oak contrasts. One of the most suc­
cessful pieces of interior oak graining that I 
remember to ha ve come across was such an 
example, which had been worked upon a 
g rotmd slightly "cooled" wit h blue, and 
with a graining colour anyth ing but rich in 
tone. Again, Prussian and indigo when 
ground in water are vastly difi'erent to the 
same prepared in oil ; whilst the mellow­
ness gtven by ordinary copal or oak Yarnish 
is, generally speaking, Yery much in exce:->s 
of that which either French ot· wax poli=-h­
ing will give to real oak. lt is by far the 
bet ter plan to work the tir:>t stages of a good 
piece of oak in sober tones, le:.wing to 
the g lazing and overgraining to enrich, if 
necessary, the work, than to :-tart wi tit n. 
false brightness, and, in the final phase, 
struggle to modify the fault. 

1'/te uilz,lin,g of d isil'liiJU' I' .'Jm in ing Jlirt­
?Junts may here be t ouched upon ere con­
cluding this paper with a few definite 
ret;ipes for onk coloms. T!J e principle which 
underlays the use of a gum with water­
colour paint.ing, and with which the pig­
ments arc fixed to the paper, is the same 
when the water colours are connected with 
graining. Beer for the latter purpose is, 
howcYer, the u,;;ually accepted IJind ing 
medium. Although it was once a rcc0g­
nised imposition for the g rainer to reprc::;ont 
beer-and that in no Yery minute quantity 
-as ab:;olutely necessary to his work, a 
more honest and educated knowledge is 
now current. Y andykc brown requires no 
binder fo r overgmining in water, and the 
siennas but very Little, and that in excep­
tional cases. When using black or the cool 
tones-either alone or in combination with 
warmer colours-a little beer is necessary, 
since black has no bindin~. power of itself. 
Althou~h if mixed with v andyke in ef1unl 
proportiOns, the latter will bind the blnck 
also, it is always bes t to be sure that the 
overgraining will not work up when v:u-­
nishing our work. For black alone, "'hen 
finishins ,: antique" oak, the wash must be 
strong m beer ; and for mixed washes, th o 
half beer is a safe proportion. F or the 
student's future use and reference I now 
append a short list as a gtlide in mixing 
grounds and (graining colours of the varie­
ties I have indicated, at the same time corn­
mending him to work ultimately more hy 
knC?wledge and understanding than by 
rectpe. 

F<Yr ve1·y liglLt oak tM ground colour is 
made from white lead paint, tinted to a 
decided cream with yellow ochre. The 
graining colour may be stained with raw 
sienna and raw umber, or the latter alone ; 
a nd the work overgrained in water \vith 
Vandyke brown and blue black or indigo, 
used very weak in colour. 
Ordina17~ li,gl~t oak requires a clean buff 

ground, stamed by ochre, and occasionally 
a rouch of Venetian red or umber, according 

to ~eq~ired ,w.armth or coolness. · Ra.w 
umber 1s suffictent for the graining colour 
or bumt umber, if desired of a riche~ 
cas~;, Vandyke and blue black for over­
grauung. 

.Med-ium oak is best upon a warm buff 
the red and ochre therein being sliahtly 
toned d own with umber. Burnt ~ber 
alone ma~es a splendid g~·aining colour, and 
Vandyke lS usually suffietent for shading. 

F01· dcwk oak the grounds are best made 
with three pigments-ochre, burnt sienna, 
an~ bur!l t urn ber. The bes~ grounds for 
th1s vancty, although showmg a decided 
yellow cast, requi re more umber than the 
preceding one. The presence of red should 
be very apparent in the mixture, but both 
that and the yellowness should be sobered 
by lUll ber. The g raining colour may be 
burnt umber, or bumt sienna and black, 
overgraiued with black and Vandyke 
wa:;;hes, either used separately or as a mix­
ture. 

r e?'!J <lm·~· o1· antif)ue oaT.: {p·aining has 
been of la te year:; in comparatiYcly ~t.ron()' 
clema nd- a treatment douLtle!:!s introduced 
by the use of so much ammonia-fumi­
~ated real oak. A neutral, "drabby" 
grow1d i' most suited for this, both the red 

I a nd yello\\' being Yery :-:ubserrient to the 
um ht•r or bl:\ck tones. The ~raining colour 
for tiliR may he either \ randyke. grounu in 
oil, 01· ivory bln.ck and burnt uml1el'; whilst 
the o,·ergrain ing wi ll gh·e YCI'j' deep and 
tran.:parcnt ctfccts if blue hlack or even h-ory 
hlncl,:: is u~cd. A little Yandyke toning­
here and t here-will impron: the work in 
it:-; entirety. Yandyke alone for· the orcr­
:!raining will make it Yerr rich, but trans· 
]1nrcnt IJlack tones n,re more characteristic 
of tbe rea l ''antique" colour. 

:.Iechnn ical and patent aids nn<l imitn­
tious will be considered in tire following 
paper of the series. 

PIL \. CTICAL J).ET .\.IT.S OF DOOK­
DIXJHX(;. 

BY (; I L:U£1!1' l'L.\ J:K:O:O~ . ----
C O\'Eil!XG P.ur ru LF.TS-·G ,\TH ~· ru :se: .\:S o COLLAT· 

r:so- n oLLI:SC A:sn Pn ~>,r:sc . 

Af'TER pamphlets hasc been r-;ti tched, 
whether with wire or thread, the next 
operation i:; that of co;erjng .. proYided they 
arc to be covered. Tlns 1s a very easy 
matter hut as I see that opero.tor:s in dif­
ferent 'places go about thi:; process in .as 
ma ny ditrcrent ways, it will not be out of 
place to :.ay which method I like best, ~nd 
which, t o my min~. is t he m.ost c~on01mcal 
of time-a very tmportant 1tem m a long 
jol1. . 

We will suppose the pamphlet to contam 
16 or :!0 pp. ]'roc~ed tbus.:- ;Lny tlre covers 
out on tlic table mth the ltl:>ide UJ'pcrmost 
and the head at the right ha nd, knock up 
a pn.rcd of, ::;ay, twent.y or fift~ pamphlets, 
and pa.->te or glue the ba<'ks. t ~c paste by 
nil means, if th ere is time to leL them d':)~· 
Set them down at the right hand, and ltlt 
one and piace it tlowl~ in the ce.nt re of the 
cover and draw the front over 1t. Repeat 
the opcmtion throughout the job. The 
operator will thus be able to watch wh~ther 
the covers aro Leing drawn on stra1ght. 
The front of. the cover Jms genemlly ~ore 
printinrr on it and if there are any lines 
t hey c~l be k~pt even, and the pamphlets 
will have a decent appearance when t~iy 
are cut. A good workman sl10uld be a Ife 
to covet· close on a thousand per hour. 
the pamphlets contain a number of pa.ges, 
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' II'Ll ll the i>tone and well beaten over with 
t lte hammer, drawi ng it with the left h and 
tcJW<trJ s the body. so as to bring the various 
part~ ~ucce~h·cl y under the hammer, and 
,·:\re ~l.wuld be taken not to give more blows 
i 11 t he one part than the other. The section 
i::. the·n tu_rned and the beating repea.ted1 and 
-;u on until the whole book has rece1ve<1 the 
s::uue treatment. It will be necessary during 
thi;; prol'css to keep the book knocked up 
e\'eu at the head and back. 

If there a re a ny plates in the book it will 
Le well to put them in now. Care should 
Le taken to make the margins correspond 
wit h the text of the book. They should be 
placed to face the page where reference to 
tlwm i::. made : plates that a re folded in the 
cent re should be pasted out from the back 
or mount.ed upcm a strip of paper called a 
)jlla rd, $0 tha t " ·ben the book is open the 
entire plate will be seen. Sometimes a book 
will contain a large number of pla.tes, and 
the directions giYen will necessitate them 
beino- placed at the end ; in this case, they 
wi 11 h a\·e t o be O\'ercasted and sewn on the 
ba.nds-a procc.-:s which I will describe 
furt her on. 

Ddore commencing to sew, i t will be 
nc•::e.:c-sary to snw a number of grooves in the 
l•ac k of the hook to take the bands upon 
whiL:h the book i:> to be sewn. 1'he number 
of hn.llll:; i~ determined by the size and the 
~tyle in which it ha~ to be bound. Besides 
t he Lands, a grooYe is made at the bead and 
tail of tbe book for the catching stitch. This 

1
1t'en.' nts an.r u nevenness showing on the 
JU.ck. (:)cc Fig. 10.) 

;-\a wing is done by first knocking the book 
up an d placing it between two cutting 
huard:s, a llowing it to project over the edge 
of the board, and afterwards screwing it up 
i11 t be lying press, the whole being suffi­
ciently eleva ted to prevent the sawing 
daltlaging the cheeks of the press; care 
:should be ta ken not. to saw too deep, a~ the 
book would not look very nice when it 
wonld be opened. 

·when there are a great number of books 
to be .sawn, the operation becomes very la­
borious, and a grea t deal of time is taken 
up : matter$ of no small importance in these 
day::. of cheap bindin~. To effect a saving in 
Loth of these items, "Jfesf>rs. John Greig and 
, 'ous make a circular sawing machine (Fig. 
11) which does the work better t han it can be 
dune \;y hand. nnd a very great deal quicker. 

The opemtion of sewing a book is one 
wh ic:h retluirc:; extrem~ care, as a book 
unles::; it is well sewn will not be a success 
when bound, no matter how much care is 
tak~n wit h the after processes. 

.l! tg. 12 show:; a ' 'sewing bench," set for 
five band~ . The bench is formed of hard 
wood throughout. The bed has an openina 
extend ing to within a few inches from eac~ 
end. U prights are fixed at each end, and 
these are screwed or t hreaded almost the 
entire Length, and are provided with nuts on 
which the cross-oar r~ts. 

~l..te l~ands a t·e fastened to the cross-bar, 
wluch n ses or fa lls as the nuts are raised or 
lowered. It can be ea~ily made for a few 
shilling.;;. The handy a:mateur can construct 
his . own, ~r he may ,use. the back of an 
ord tna.ry kttehen chatr 10. heu t hereof. F ig. 
13 show:; a key for fa.stenmg the cords to th~ 
Lottom of the bench. 

A good three-ply cord should be used for 
the bands, one that will scrape nicely. The 
real'ou of this will appear by-and-by. The 
thread also should be well selected : a good 
linen thread as free as possible from knots 
and burrs. The most useful sizes are 3-cord 
25 and 3-cord 18. 

Books can be, and are, sewn in a variety 
of methods, according to the size or thickness 
of the sheets. If the sh eets are thick. or if 
th ey contain a plate or a map, they should 
be sewn all the way u p, or to use a tech­
nicality-" one sheet on.'' There are very 
few books sewn one sheet on, unless there is 
something special about them. The most 
common methods are two sheet on and three 
sheet on. Sometimes, indeed, they are sewn 
four, five, and six sheet on. But what is 
meant by this " sheet on" business 1 asks 
some amateur. I will try and make it plain, 
although it will be somewhat difficult. Five 
minutes in a binding shoJ? watching a sewer 
would do more towards g1ving the requisite 
knowledge than pages of writing. 

When a book 1s to be se,...-n two sheets on, 
set up three bands on the bench. Take a 
sheet, turn it face down, and place it with 
t he saw-marks close up to the bands. Insert 
the needle in the mark made for the catch­
ing stitch at the tail of the book, bring it 
out at the far side of the first band, bring it 
round the band, put it in a~in at the near 
side of the same band, carry 1t to the second 
and third, sewing in the same manner as a t 
the first band, and brin~ it out at the head. 
Take the second !!heet, msert the needle in 
the mark at the head, bring it out at the 
bottom side of the third band · take the 
third sheet, insert the needle at the top side 
of the same band, bring it out at the bottom 
side of the second band, put it into the 
second sheet at the t op side of the second 
band, bring it out at the bottom side of the 
first band, put it into the t hird sheet at the 
tor. s ide of the first band, bring it out at the 
tall, and fasten up. Go on in the same way 
throughout the entire book, a lways working 
with two sheets until the last sheet i~ 
reacher1 ; sew it all the way up as the first 
was dc. .. e. The first and last sheets are 
more liable to break away than the others. 
Perhaps the diagram, Fig. 14, will help us 
to understand this better ; A, B, and c, 
represent the first three sheets; I, 2, 3, 4, 
and 5, the saw-marks, and the position of 
the bands. The small letters, if taken in 
alphabetical order, will show the outs and 
ins of the needle. Thus in at a, A, out at b, 
in at c, out at d, and so on until h is 
reached ; the needle will be at the outside 
of the first sheet or A, which will have been 
sewn all the way up. N ow in at i, iu the 
second sheet orB; out at j , D; in at k, c; 
out at l, c; in at m, B; out at n., B; in at o, 
c ; out at p, c : and fasten. 

The diagt·am has little of t he appearance 
of a book on the bench ; it was drawn as 
you see it, for the purpose of showing this 
intricate matter plainly and simply, which 
I think it does. 

Care should be taken not to draw the 
thread too tight at the head and tail, and it 
is better to allow the book t o swell a little, 
as this will help in the rounding process. 
Much of this, however, will depend upon 
the taste of the binder. Some men like to 
work with books that have been sewn tight, 
and kept well down on the bench while 
sewing. Others again prefer the opposite ; 
i.e., books that have been sewn slackly and 
allowed to swell. In the case of tight sewn 
books, the backs will always be flat, no 
matter how much they may be hammered ; 
and in the other case the backs will be very 
easily rounded-in fact, too easy sometimes. 
I have seen many a little bit of unpleasant­
ness arising between the sewer and the 
binder over this matter. It will be best 
then for the general sewer, unless special 
instructions are gi \'en, to take the middle of 
the two extremes. 

When a book contains a large number of· 
plates, or when the back is so far gone that 
they will not hold the thread, as in the case 
of music, it is usual to overcast it. This is 
done by first knocking the book uf at the 
head and back, and taking a smal cutting 
off the back to make the sheets even. It is 
then glued and allowed to dry. When dry 
it is sawn in .the usual way. Three or four 
sheets, accordmg to the th1ckness, are then • 
taken, and commencing at the catching 
st itch, they are whipped over and over 
allowing a sufficient number of stitche~ 
between the bands to give the necessary 
strength, ending at the other catching 
stitch. The whole book is treated in the 
same manner. This forms it into sections, 
and the sewing is proceeded with as in an 
ordinary book. 

There is ano~her method of se\ving 
which is now resorted to for high class 
books. It is that of sewing on raised 
bands, known in the shop by the term 
"flexible." In sewing in this manner, it is 
only necessary to make a saw-mark at the 
bead and ta il for the catching• stitches, and 
for the sake of keeping the sheets and 
bands st raight, it is better to mark with 
pencil where the bands are to be. This is 
essentia l in good books. Bring the thread 
backwards over the cords, for if brought out 
at the near s ide it will be sure to tear the 
sheets. 

Silk thread is generally used for this class 
of work. The effects of this style of sewing 
can be seen in the fine Bibles and Prayer 
Books emanating from Oxford and Cam­
bridge, and ~fr. Samuel Bagster and firms of 
like report. 

CIUCl!LA R SAWS : THEIR ADJUST· 
lllENT AND MANAGElliEN'l', 

BY M. POWIS BALE, :M.I.M.E., A.M.I.C.E. 
.Aut/tor of '· JVood-workin!l ill achinery," "Stone· 

m:wking i)fa.chi1tr~'!J," ''Saw-mills," etc. 

I MENTIONED in page l 38 of W o.RK, Vol. II., 
the first seven causes for circular saws some­
times running out of truth, and I showed how 
these various defects tn working might be 
remedied. I said t here were fourteen other 
causes yet to be brought under the reader's 
notice, and I will nO\Y proceed to enumerate 
and deal with as manY. of t hese as the 
space a t my command wtll allow. 

Stated in proper order of sequence they 
are:-

(8) Saw hecoming "buckled" through 
overheating from the friction of the wood 
or heat from bearings, etc . 

(9) Collar or steady pin of saw spindle 
out of truth. 

(10) Saw plate of too mild a t emper or 
untruly ground. 

(11) Saw not compenl-3ated, hammeredt or 
distorted enough when cold-by the maker 
- to run true when warm and at its full 
speed. 

(12) Too much '' lead " or rake on the saw 
teeth. 

(13) Saw teeth allowed to get out of space 
or shape. 

(14) Too long a saw guide or fence, causing 
binding of the wood. 

(15) I mproper packing of t he saw. 
(16) Binding of the timber through not 

being "opened out" as it leaves the saw or 
other causes. 

(17) Chips getting between saw and pack-
• • mg p1eces. 

(18) Through end play on the spindle. 
I will now consider these eleven causes 

.. -
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If and the means for counteracting them, 
a( ".lee.vincr the remaining three to be dealt 
" Jrith ~ another brief paper. 

(8) A very common cause for saws run­
a ning untrue is the heat conveyed from the 
ci bearings through the saw spindle to the eye 
a. (){ the saw, and many plans to get rid of 
,. this have been tried. It arises, of course, 
i · in the first place from the bearings being 
> out of order, screwed up too t ight, or from 
.I 

r 
driving with too narrow a belt, which has to 
be strained too tight, or from running at too 
.short centres, which also necessitates a tight 
belt ; thus undue strain and friction are 
put on the bearings and heat engendered. 
'fhese defects can usually be remedied with-

. out much trouble. .Many schemes for keep­
ing the saw spindle cool have been tried, 
including one m which it is made hollow, 

' a.nd a streo.m of water allowed to pass 
through it and escape at the collar on both 
sides of the saw, the centrifugal force dis­
tributing it over the surface of the plate. 
To this spindle is fitted a contrivance for 
relieving the saw and allowing a little end 
play wl:ien necessary, and when the saw is 
through the ~ut the end play is taken up 
.automatically by means of a wei&}lted lever 
.and knuckle-joint arrangement. .For sawing 
pitch pine and gummy woods which clog the 
.saw plate, this plan of lubricating with 
water should be decidedly useful, as it keeps 
.the saw clean and cool, and it may con­
sequently be run with less set. With the 
same obJect in view the author has recently 
constructed a new form of ventilating bear­
ing, th rough which a steady current of aix 
_passes ; this has been tried, with very satis­
factory results. A saw spindle has also 
been patented, in which the collars are 
.arranged with a circular groove, and several 
rows of curved grooves extending to the 
a>eriphery ; when the spindle is in motion 

' a current of air enters into the circular 
f .grooves and escapes at the holes at the sides 
f ·of each collar, thus acting somewhat after 
· .the fashion of a fan, and keeping the saw 

.spindle cool. It is needless to say especial 
• eare should be given to the matter of lubri-
• -cation. Get an oil with plenty of grease in 
• it, and add one part of finely powdered 
~ plumbago to three parts of oil, and, with 
~ properly constructed bearing~, little trouble t :shoulc.l be experienced in keeping them from 

heating. • 
I 
I (9) Bear in mind if the collar of a saw 

spindle is only slightly out of truth, this is 
multiplied considerably in a. saw of large 

i Jiam~ter. Aaain, a seamy saw svindle with 
.a bit of metaf torn up is enough to throw a 

• .saw out, or if packing is ll::!ed between the 
.collars, nnd it is rucked up or uneven, it will 

• have the same result. Saws are often blamed 
for cutting untrue, when the fault lies with 
the collara o1· pins. The side of the saw 
neare~t the wooa should be constantly tried 
with a straightedge, and should it be found 
t o bulge in the centre, it will vrobably arise 
from the saw collars being out of truth, or 
improperly concaved. The collars should 
be cat·efully tried with a straightedg~ and 
any ineltUalities or lumps removed. 1f the 

• colla r attached to the saw spindle-that is, 
the one nearest the wood-1s perfectly flat, 
have it r~moved and slightly concaved, when 
the bulge in the saw plate will probably 
disappear. Inequalities in tho saw collars 
may be temporarily remedied by intro­
ducing one or more paper or thin leather 
wuhers between them and the saw plate. 
If e. l!&W should permanently buckle or 
bulge e•en slightly, from any cause, it should 
be at once hammered, as by use the trouble 
will be increased, and be more difficult to 

~emedy. A s~ilful sawyer can tell by t ry- friction rollers in the fences arrauaed to 
mg a saw wtth his fino-ers when runnin"' vroject slightly heyond the fac~ of tLe0 plate. 
whether it is buckled or

0 

out of truth eve~ (15) The proper "pack in a" of a saw un-
if it be only slight. ' less of very thick gauge

1 
is :matter of l;a.ra-

. (10) This rests with the saw-maker. All mount importaucu in 1ts ctfcctive working. 
ctrc~lar saws should be made of the finest The. object of }J~cki.ng, in additi?n to sup­
q_uahty of st~el, comuining, as fnr as possible, portmg and lubncnt111g the saw, 1s to allow 
toughness wtth hardness, be uniform in tem- it to expand equally from the friction or 
per and gau~e, and be ground on a face heat created by the packing rubbing against 
plate. It is tmportant also that the saw be it. To ensure this tt is very ueces;:;ary that 
scientifically hammered, so that the tension the saw is packed ~vtnly and equally. The 
or strain is properly distributed. "Cheap" plan generally pursued m this country is to 
(7) c9mmon saws-m fact, all kinds of wood- screw pieces of wood to the finger-plate, 
cuttmg tools-are dear at any price. X o and below the saw table on either stde of 
professional workman will he troubled with the saw, the wood being rebated to allow 
them, and no opportunity should be lost of the hemp gasket, or other fibrous material, 
wa~ning ~he amat~ur agaim;t purchasing in- charged with greas~ to be pncked in tightly 
fenor arttcles, wluch will only be a source on either side. '!·here are a right way 
of trou? le and vexation to him as long as and a wrong way of doing even this simple 
he contmues to use them. operation, and care should be taken that the 

(11) No. 11 also rests ,...- ith the saw-nHtkor packing is put in evcu ly, and bears uni­
to a considerable extent, but not entirely, as lormly and without undue pressure on both 
the speed at which the saw is run should sides of the front half of the saw. How­
determine the amount of distortion neces- eve1-, iu preference to the above, we can 
sary. Thus a saw may be hammered to run st rongly recommend the following simple 
perfectly true nt a slow rate of speed, :say, plan :- Take either two pieces of hoop iron 
6,000 ft. per minute, but if this is quickeneJ or strips of hard wood ot the length of the 
up to the standard speed, say, 9,000 ft. or saw from the teeth to the eye, and of a 
10,000 ft. per minute, it may become wa,vy width that will reach not quite tlush with 
and pliant, and run out of truth. It there- the top of the table ; then take some finx 01· 
fure follows that, if saws are to be rnn at rupe yarn and lap it e\'ellly rouud the strips 
any uuusual spet::Ll, the saw-maker shuuU from end to entl till they are made thick 
be so informed, that they may be distorted enougll to fill the packing space and bear 
or hammered to a suitable tension, a1lll the e,•enly and not tightly agaiust the whole 
tension uniformly d istributed. If a saw is front half of the saw plate up to the spindle. 
distorted too much, either at the teeth or In ·tend of packin"' the back half of the 
centre, it will, wheu subject to improper ~aw as some do, take two small discs of 
u~agc and the friction of sawing, become leather and attat·h them to the wooden 
" rim-boun1l " or '·dished;" hence the im- packing pieces which are fitted to the frame 
portauce of a perfectly adjusted saw to of the bench, so that they bear on either 
commence with, and the absurdity of expect- side of the saw nt the back and near the 
ing fine work from a cheap saw. It is, of rim or roots of the t.eeth, and :50 steady and 
course, apparent that the rim of a. circu lar o-uide it. I t is a mi:-;take to us~: much oil in 
saw nms faster than the eye, and conse- the packing, a::; this is wasteful and unneces­
qucntly heats and expands faster. To over- sary. The aboYe will, I think, be found a 
come this unequal expansion, and allow the decided improvement over the plan gene­
sa,..- to expand equally and run t rue when rally pursued-of ramming down packing on 
in work, aduitional heat is created in the either side of the saw, as this is, at the best, 
centre by means of ' ' packing" in this uncertain, as should the packing be ti~hter 
country, whilst in America the same end is at one point than another, or should 1t be 
attained by rlistorting the saw to a greater lumpy, the fricti~n 01~ the saw p~ate is un­
extent when hammered by the maker. even, and it wtll often cause tt to run 

(12) In sharpening saw teeth with a hook " wn,vy " and ont of truth. 
to them, such as is fot~nd in the d ifferent . (16) In sa~ving wool1~-fibred and d~fficult 
forms of gullet and bnar teeth, care must tlmber spec1al means should be taken ~o 
be taken that too much ''rake '' i::, nut gi \'en open them out a:; they leave the ~aw. Thts 
to the teeth, or they will be found to trl.!mblc is _usua.py doue by the sawyer w_tth. wedges 
in work, di .. , into nnd draw the wood, nnd 1 dnven mto the kerf by ~and: th1s 1s often 
run from the line ; of course, ::mu1e wood;; ~eglected, thereby ,causmg. many . ~ saw to 
will stand more rake on th~ saw than Jamb and buckle. .ro obvtate th1s, the use 
others. of a revolvi11~ opemng weqge ea_?. be r~com-

(13) Allowing teeth to get out of space me1~ded ; t~ts should be. fixed 1mmediately 
will m some cases make a saw run untrue; belnnd and 111 the same hoe as the saw. The 
say,' altemate spdces set wider than the '~edge s~10uld be made lJreferablY. of st~el, 
others · the teeth followin a those spaces cm::ular 111 form, and say half an mch th1ck 
have n~ore work put upon them, _and being at i~s ce'?-tre, tapered d<;nvn t<;> a blu~tbe~ge 
set all one way-say

1 
to the n ght-they at tts ctrcumferen9e, 1ts dtameter emg 

naturally pull hardest 111to the wood in tho.t regulated by the s1ze of _the saw. It can 
direction consequently the saw runs to the either . Le arranged to project tdhrough the 
· ht H ence the necessity of keeping all face of the bench, or be mounte on cen~res 
~b~ teeth uniform in space. This can at the end of a lever, and. suspended behm_d 
reatlilv be done by using an adjustable sheet the saw. The wed~e ~ tt enters th~cut 1i 
steel · temt)late shapeLl to the teetll in revolved_ by the fnct1ofn of the wo.d , abnlc 
h · thus reheves the saw rom a const era u 

s arpemng. · · h t f "d f "ct"o 1 I nstead of a re-(14) The author is of the opmton t n.t a amo~ o Sl e n l 1 • . rr if 
not by any mean:; unusual cause of a. saw volvmg wedge a fixed steel ds~r~dmo·kn e 
·am m in and buckling is the use of too long or wec~ge can be e!11 ploye , m_ any case 
~ saw ~ide or fence, so that the timber be· somethmg of the _kmd 1s certau~ly to be 
comes ~rowded ngainf->t it and has not room recommeJ?ded, as .1t t~nds to. rt1eve :he 
to open out. A fence for rip saw should saw constdera.bly, aud 18 alwayl) t ere w en 

t le proj ect above three or four wanted. . uld 
~o·he~s be;~nd the roots of the saw teeth (18) End play ~n the saw spmdle sho f 
~ncless very th in stufi is being sawn. F <? t' be pr~vented ; tlus can be done by ruea.n.s o 

· d als etc some maket·s now fit an adjustable lock-nut. . sawu1g e , ., • , 

• 

• 
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; this by putting. thin colour, i. e., colour I "yello~ lake,'' and grind t~p tlto~ougl tl~r in 
I largely diluted w1th '~ater, ~m freely rather ! tt~rpentme, nnd a:-; Y'_i ll u:-.c ~ ~ re.1111x n l1 tt}e 

1 than solid colour o.n tdhmly
1
• w1th a .. dry bruslh1. I w

1
1t
1
l.1 .a :-:mn ll q t11~111t1ty ut \ en1re tnr1,, 1n 

r When the outli.ne 1s ry, somet.une:-; wa:-; . 1 a rt. 1t10n tn . on 11\a~·y t uq '"· Tl ti-: )·~]low 
~ a little , ery th m colour on cer~am parb ot sta 111 act~ w1 t h ,·ar~·mg :<t rL' l l.~th (111 cl1 tl!:rl'l1 t 
J the pattern, say where on~ leat come:-; over mn.kc::; of . .L:Ia,.:,.;, <1n•l .nnu " ny tu t L' 'I t h ~: 

another, 01' in the centre ot .a ~?w~· r, or ;t,n~· - , stre ngt}~o[ ytot~r :-t;ll ll 1:-; to pair1t n .li tt.k Ill!:! 

where where a want of relict 1:-i fo· lt. l llr>: ~111a ll )11 l!c0 u t :-dol.'' and 1 ola<:v n u1 lhv 
washed-on shading. if done wit h fc~: liu.~, il.Llds uri .~.dltt::-r parr ut ,, t•IL:ar tire. \\' ll tJ il tIll,; 
to the artistic lJUality 
of the work. as it les­
sens the mechani L"n l 
appearan~e. Nhoulcl 
it be des1rahle to do 
this lihading in a li t tl e 
more exact \yay, a littk 
colour (ancient hrown) 
fi nely ground np ill 
turpent ine, wi th a,., 
mn<:h Yenice tuq ~t:n­
tine t.o l1ind it 1111 the 
glass as the ;-;ugnr d id 
in the tracing co lnur, 
will accol!lpl i=-h t hi:-. 
Tbi:->oil f>hadi ng colvm 
is put on wi th camel­
hair brn::;be::; ,·c:rv 
thinly. It should l;e 
put on free ly and in 
a liquid nHHlllC! r, l.Jut 
if you put an cxceP-.' 
of turp:- in i t tbe c:olonr 
is apt to spread on the 
~] a..,.s. You m n:-;t ll"L' 
1t thin enough to fl my 
freely, ahd nnt too t 11 i 11 

to run. When tla i=­
sbading cn lour is gd­
ting dry. dabbing the 
finuer O\'er it C\'Cllh· ,... . 
will Ji rrhten a dark 

0 

Pas~rre and rr ive a ll 
n ' •'":: 

evenne:-:s of texture to 
it, aftl' r the man n~.:r 
of lantl'rn-=-litle pa int­
in(!'. NIJOuld it l.c: de· 

~ 

sira l•k- t o l't: lt!ll\'C thi-: 
oil -;Jmd ing, t: nm 'd 1~,;:1 
Cjllite: dry, a litt J ~.; tUI ' jl' 

on a :-oft ra~ '' i 11 d t'el·t 
I 
• V 

t Wi . 

f:lT .\JXl);L :. 

\Ve nr•w t•nme to a11 
in tcn::->ti n~ 1Jrnnc:h u f 
011 1' . \\' l) l'k, tl'·~ .• ]11'0 -

dn<:l ng th:~t heautifn l, 
g:,lde11 yd lo\\' r·t,)q tt r 
r 111 g la:-.:-:. .: \.:-; 1 
LJ. vc h t: l'dr•f11re :->aitl, 
('IJ[OUl'(;d :!l. t:.;.; i:-. Iliad~; 

• in tht: " 1•' •t," and t lH.:rc 
J;. •Jllly orw r·oJ. •ur that 
('all 1 n; J.!, j \ 'L: lt t'l .:.da.-::-; 
aftr.:r it i., lllad r·, whir ·lt 
~·Iller.., ··lwll tir·a ll y illt · l 
th ('ll fiii HI,, itiltll <111 •1 
f>tain -1 it \\ itll'•ll t 1,.,_ 

• S(:lll llg 11 .., t 1'0111 :-. [ •:l 

drep nm nge, lmt l\:-i .~ ge."ro rrd rult: yr,ll ''" ly 
wn11 t tP im\'en,;o;u:-<pH' I''ll' ol 1 hr· y•·ll• '"' IJ,,atllt;.!, 
a.,; it \\' t• l'L·, fl\' l' r .\'t•llr ]':t l l •: rt t, witl 1 1,, r•· :1 11'l 
tlwr•· a -:t t ·t • ll .~vr l"ttt ·h t" .~ i'" .p·t ·• ·ltl 1•• 11 

T l! i:-; ye )) .,\\' :o: tailt ,\'!Ill ;qoply l'l 1lt1· /,,,.f: •. 
the ..:la:-;.' wliL•t t \ ' PI I l1a \ ,. t r:wr·d it :· i . . ' 
llttht ll l \'l'l' 1'11ll lL' Ill 1'"11\: ll'l \\ i1J • t,t )tt I 

r••hlltr:-. 1\ l't' ]' tliP ,.(ai n \\i l l i1o-id• · tit• 
J•nttl:!' lt , n11ol al"a.\ :- lru.k ,..f r:. i~l lt tl•r• •tt!i> 

A 

( ~~ l' :.:1.1.,.,, 11 \ IJ I( ltJI>k 
at it ;t l t~ l· ,,·1- · 
fll'l' oll•l [11 " 1•1 

-.taill L~_·~· '1~<1 tll" 
lith·. 

l l.t\i ll~ tr;lf'o·d 

\ r ll ! 

tll' 
I Ill '· . 

.'""1 4tlll' 'i .\1 1IIJ' ~~tl_......, 
:-t•Jtd 1\ \ to ] .. . lollt l ll 

'J'),,. li1111 I lt.l\ ,. lJt t lt­
io·•lwd \\Ill lo111'11 l l !111 ' 

\toil,l.lii \\ ht 'll'\l )' \' Ill\ 

;.,11• :... 1 1 l1 i11a ],ll;' lll . 
till,, . ··.,J , \11 11 }!:1\• 

\'11111' ;..!. t'" li•r·ol 
~lt•·lllolt h · 'lilillllil\ •' 
• . , 11 J I~ . ' 111 t I IC ' \\ ! 'ilk. ' . : 
,..)Jt•ltld tlo•l • IH :t1t\ . 
do•l•·•·t-- ll o tlw I o·. •· lJ :c.. 
t••t ,,·i, ' lJ ' a''' I lt: ' ,. i· 
rvr;r,·tl. .\1• ·:•· tlt.lt t ll , 
;.:In.,..: ol!d~· 1'1 '• I tin·­
lvarlilo'!. 0 1 t'"' . l'.-1.: , it 
i-: i!Jlj lll,;,jl tk lt • gl 
":r~· oi· ·· ·J•l.\ iul" liP: 
:tri 111 .:..la,., J•aintin:.o. 
in ti ll' 'I'"''' ' thn.t cn1. 
1.~.: ,[r.:\·ot•·cl Le• o)l!L' -.ul•-
ivd. I Ilia)' perlta ]'' 
lll; I k l: :-r 1111 •: I'L'I 'I ' I i.; -
toll t ilt ' ~ll l·.i· ··· ' 11.:1!1'( 

l':li nt i11 '"l 1 hL" u,.., 
•>I ·t 1111 ~h,,.; iL 
I otl '• l· ! ··:! "'''· i11 ::~ t!-
,]i l i••.l 1 • t ill' l·ri .. ( 
lliltl,.. !..:: \' 1: lh'l'l 11] , 

:im]·l·· .:.: in.,, p.tim-
111 :..:. 

.TI1•' illn-tr:d i"n' n··­
(·nJ np.t u:• 111.~ tl1i-: ar­
t i,·le ;\1• l'r.'J•I't1dtll'et1 
fr,.lll lnJI , j /\ • llL''i.:..:·ll:­
flr;t\111 L'\ J<I L''·" I~· ftn· 
tlw l'' ll']l"'l' uf :.:la-:-
1 ra··i11.:.:. and tln.: l' L':1 ol~t · 
llll" ]lt (to IJ.-1\ \' 11<1 olitJj . . ~ 
L'ttl l ,. i11 vt:br:..: in:! anY . . . . 
o •I I ht•lll t l' l hL' 1'1.:­

lfllil'l'Ll :-ill'. r l \ ' \l-.111.!.:. 
t llt' lll <I' :.: i\ L' II ill t hL· 
}lfl .~l'" pf \\ ' •IJ: IL 

1: i :..:-. 1 i" n. dc=-i~n • • 
:,nit.t l.lr• i'• l t' t hv ct-ntrc 
11( tl1 ~· \\' it~tln \\. thl' 
l•·fl han• l ltnlf 111' 1\·hil'h 
i..- ..-1111\\' ll in Fi:..:·. :.?. 
ll t·r,·. :1, ti ll· tk--i..:n j , 

~ 

tl , f "llllt " l•• J,l. l't· .- :-

/'' ,,,, ,,, :l ll\ tl\'1.' ll i\ tll -

l':l li ,ti r· '1\'k l'<lll \\·ith 
• 

nd,ant a~L· i •L' n.d.,pted . 
HIll' \ ' . ( ' ldtll·idt· '>i' 
a-il \1:1' i., t hl· n.d i \'1• 

• j ' ·l J._ 0· w . 1>es1gn !or Window, s l!owiug Trea t m ent of Floral Qua rries round Centre Panel 
;tlld ll w intrlh l ndi~tn 
pf ltitlb "' t ill ' t it :-. 
1111 I ),, . l or:llll' h ,,f 

' 

a;.rr:11l • ,f '' yc·llow 
• ':.Llll ,. I l f': UI l ,t · Jll;l tl t.: J, y di :-.:-fl h' i t l~ :t 

j'rr·t··· of 11rd innry ni lra.tu t,f ":ii,·•·r, wl1i d1 c·a.lt 
IL' l ' ~'~!'''llf·~ l •d a •ka lr· r 111 ]oltut".~ra pl11 •· 

' ' '1l'll"IV·o.;, 111 \\<tt. •l' and prt· t· ip it atill .~ it l ,,v 
I ftP •\\ Ill ;! in Ill I lti " .oo~ t d llti lllt o;r•nw , .,lltlll trt lt 

t: d,J~·:-.al!. \\l tt' ll tl ~t · .. ilv• ·r will f; tll l 11 t lw lo11! ~ 
! >J ~ftlll llt• • fiJI' IIt •lf :1 \\ l li l •· jl l'l ' t'j l ,jta l l . 11111 11' 

'• tl t ht · 11rpl11 \\:tl •·r :11• d """'11 11,.. t•· iolll<' 
'1 f,..v. f 11 111'~ ill IJ11l \\a(I •J'. . \ li Lt• \ lloi Wit j j r• 

I'' • '" ' 1 
t l 1 • d r ~ . u tt d a , i 1 i , , ·t, 11 ' ' , • 1 ' • I i" 1 11 

Jl w d I da.l k' ' I~ Ly L' :.; rIll, 11 " .. \ \' 1,. 11 I it \ . 1~1 j X 
''~' la <dJI•Ht t b tt ·l! u t '"Ill 111 111 it , "'''..:lot ,r 

"h ... ..., · ,, ·I-: t l1 or' • tt!.! l1 I \' n : t l hut. t n h ' i t t' 11 t, nn d .- .-. . ' 
\\! It'll l'fl ld 1'111, toll' tht• \'L' II r. •W la ke ( l11 i:... i:-> Pil l \' 
11:->•·d a-: il ltP •rd :l l ti. :n.ld h. t,.; !Hi vll'vl'l 0 11 t lt'e 
g in-:.,), :u11 l ,.. ,.,. wh:ll oo~ t reng tl1 111' yc:l l""' .\·,,n 
lt:tVt• r. l ,t:t ilwd . 'l'lt ·· \\ h i t t• r· t ll" g l;l."'" t ill' 
,.. l nt ll .~· · r -: lai n ~'' " t'fl l l u,;c•, and t h t· l tH•rc 

r·tolll tll ' ; it•· \\'t•n l. o·r. Tn :-.1:11 11 ~t ll llt' -.]J a.J, .... 
,,j ·•r• , 11i " l1 "ltil" it i-: l tl' l'~"·"<ll'\' [1 1 ;) .] ,] ;1 - . 
:_:1111rl .l •·n l "!' .\ •·ilto\\' bk r•, fo r it d t~l ':O: llto l d•• 
I I' 11 11'1' 1.\ [1111 :I ll 1 11 'd ill.ti'.Y -: tail I {\1\ n ·ry 
1 h11d .\·. 'l'lw ltlfll't' ,; fa i l • Y<lll <ll'ioi .Y l o ;.; la.'" 
tit · •hrl.• r rl ' ' I Jil t';" uu l 1111 ti l \ tlllt 'il l t :.:•·t it a • 

l lll' d hr, giYL' pl)int. find a•Tl'n l t tl lhl' dl''ign . 
1·\!!. :.! . in :ulolition tn ·:IH•\\·in;.: thL' kft­

h:m rl .'idt• pf the wind.n,·. :t ff, ,r.t -: de:-.i;.:n~ 
:-:uit:t loll' ft~ r l tl• in.~ rt>t•val t•tl a' •1fl• ·n n, 
llr 'l'P:-:->a r y, Ull l il the n·qni rvtl ll tl ll tltL'I' 11\ 
~q lta rv:-; an· pn.i nt..·d. \\'ind~·\\· ·: t'll lnpn:-.l 'd 
,,f :->• r ll:ll'l~" tl~<\l. <ll'L' llll'l'r ' l .' · t l 11· n •pt'l l l illll 

•I f titll 't' I l l' fnl tr "'illiJ•lt- ;(IJ•I 11"1 !1"' 1111/t• 

,·.rlt .-lt•• rl l':-> i ~ ll :O: nn · 1\ llo :- l l ' ll< •t• l i \'(' <1111 • 
l .. ·.ll tlifnl . til t· yl'l ),,w ,.; lain .!.!' i,·i n;.: a. ~n::1 t 
\ ':l r ivl,r 11!' t' •tl•illl'. Thl' q llarry .\. may hL· 
nlll' l'l liltt·d wit 11 thr~ n .. ral ll ll l':.; . 
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!lhattis suftlcicnt to drive ~w. as I S<:'C no fly.whecl copal varni~h. Prcvioturly muko wul crliKht with 
m sketch. I now dcscr1bc pnrls of macLinu ~:~e nt: putty.- !•'. 1'. 
A are st~ndo.rds of OVt:l·ucud g ear: H, lleiLllt uhml( Gilding Frames. - '!'. ~- (1/ulifu.r. ). 11) Tl ., 
top ; 01 ptns to .hold 0\'Cl'ill.'lld s hurL: u, fram~ 11xcd best to u>~u is the ~ild cr'ti oil of ~o;t•lrl xl:t.•·, wi.H:It 
to bea and r1gl~t-hnnd l:ltundunl of mac hmc by yo11 can buy of twy rr.-;p••c tabl•· ,,il ur.tl • ,J,,ur· 

NOTICE TO CORRESPONDENT8. wedges; ~<~. lo'. gmde rods fa:>tl·ncd Lhrougu H und u tnnn. (2) It l'l>t JIIire:oe 11hont t wcl\·e h• 111r" l'• dry. 

~ ,,. th t th by nuts at each end, rods coming llowu b,·Lwuen Tho usnal met hot! ndopt ccl in 1 he t rutl • iH 10 ttHt> 
atl. • In consequence oJ e rrrea pressu?·e 11pon e slot in lathe bed a d · •· f •· d 1 1 d · · I f · · , . · I , .. " Shop" columns 1 WORK, contributoi'S are n Ill u·onto on•ruea s taft, o. so it at nig tt, au 1t If! n ·n1 )' 11r Kill Ill).{ 111 r 1•1 

--'t b br' d · · llf t as not to rub; H, !t•etft·ame slh.lin!{ on guide ru1ls . morning-,tmdlsnl~o les~ liat.IH ' " go·l 11 11., 1. <•r g1·iL 
""", request""" 0 e te an CO?tetSe tn a u ure F, and worked wtth an eccentric· 1 an on.: rheatl upon it. (:J J Tho' lJt·~ t to use is Ent.:li!!lt l{t>l tl J•·Hf. s nl•l 
~~ 1 

questions and. replies. shaft of lathe: J is a ph• through 'rod ant! box. to in books uL ahout 1 ~. lid. hook. \\'hell t hl' w•ltl >~ i:w 
~ • ansu•ering any qflhe "Q~USticn.s subm.itUd to Corres· allow for play or e ccentric autl give tno tion to is just wckr tuko a fuw lcu n·i! u)" m pmrt· t ~-oluou . 
)11 ptmdentl," or in 'referring to anything that lra.s a.p- frame, u. Of cout'Se, it is a w ell-known fuct that cut into strips the width ytHt I'I ''JUin·. aut! pi<' k u t• 
-.11{ pea.red in "Shop," writers are re']ttested to r~jer to tits w!teu~vei' an e ccentric is pitche d out of CC' ntt·c i t with tip in right hantl, anrl p htl't' it at. lt·tl o·ntl ur 
~ ~ n1un~andpage ll[ .munber ofWORK i.n ~uhich the •:cb· Will gtye double that throw, so that if we han~ thi~ mott.ltling or parts you propust· KildinK; ami ~->t• •;r•n­
··~ 1 J«t under con.sidemtwn appeared, and to gtve the hectcltng one. ol 1.n. ou~ of. centre, we ::;hall get S in. throw, tittuc utHil the whole is l>r upf· rly con·r··d wit lt !,:01rl , 
\o . of the paragraph to wh.ich re.ferena is matle, aiiCt the w!'uch lS about r1ght for n fret saw. K is a block us in" a cotton-wool dab 1cr tu !{et it \\ CII•Iuwu: put 
ti initials and place of m1idence, or the nom-d~·plu.me, of Wlth tenon cut to go between htthc bell and fu.s ton a side to thoroughly dr')', the-n wipe r un ud with 
u • the writer by whom the questio1~ ha.s been asked. or to underneath with wedge; L. taille on top or block ut cotton-wool an cl. clear s iw with \'Clluru s i:t.c. W hen 
)9 

1 tohbm a. reply ha.s bun alrw.dy given. An.>wers can- lit; 0 is the saw, fastened witll usual ela11111::1. 'l'ho dry it is rc udr for 11:>e.- G. H. 
K J not ba giwn to questio11s which do not bear on subjects table can be shifted along the bed fo r con \'1! 1\ ie ncc Gilding Mounts.- \\'. }-(. (Siot·kJim·ll. - Y ou can 
\1 tAatfairly come wit11i11 the srope of the Magazine. by baYing a. saw cut down same, fot· fre t saw to run bur hest g old pi\ per·, gild et! in guJcJ lcat. not :;owh u~ 

'·' I.-LE'M'ERS li'ROM CORRESPONDENTS. along. 'l'lte arms of the frame could, of course, be is used fur bon-bons, r l':\lly prepared fut' li S <' at 
made longer, from tlt'St stay of same to saw clamps, abont l s . lttrgu sheet. whkh requ ire:~ cuttin;.c into 

D Dulcimer JCrrata.-R. F . (Norwich) writes: to allow more scope of work. I thin!.: I ha\'C ex· tHliTOW strips tuo wicllh r cquin ·d :u·t:{Ja·rliul{ tl) 
~,..·~- reply to H . M . L . {Coatb?idge) (pa~e 159, plo.ined all that is necessarr. namclr, the saw , as tbickncss or your be \·cl: cut the ldt hand at an"I'1 

?'e D Dulcimer, the natural sign (Q I ts con· the lathe ruur be made from pru\·iou:> instructions (if for square mount). mois te n the p1·cpan:tl s ide '' it h 
aqbiJIDd.ed with the ftat sign (1)). '\Vberever the word by SEU' HELP.tm, the only addition bljing the O\'cr- yow· tongue, plucc on the ucvrl neat a nd .. rrail{hl. 
~ ;l•i:slo:ic1c~~urs~· the paragraph in ancl rub d o wn "il h u li•wu ru.!( 
!.l ouldreadnatural." until it nil s tick:.. " lti1·h )'uJ 

• BardeniDg. - A will find do n •ry •'H3).-· c: . I:. 
writes: - "S. H. is Mitre Cutting.- J . • \. < •• h:. 

mistake in saying (lJarac.:n).- lt' l u11 ,., . ,. , ." ) 1•1 11' 
••.. , Vol. II.) that • only machine to a sulidh- tix..:•l 

is treated thus.' F f be nc h, and hnn' tl 1:{01);1 , 1, trp 
~~~~~ri: all patent axle-boxes a1·e hlallc in and gcn1ly pu, h ' IJ lll' 
J< truu-or all qualities, too: C .,... handle on•t• ft 'OIII ldt tu righ t 

are all case-hardened in w•withnut ::;toppiug-, rourffttit !{I'{ 

way as steel and a c lean c ut without ch ippiu~ . 
or malleable iron.' l)f course if the machine ~i n ·s. 

Addresa. - or you hn.Yc it llxed to a tublo 
writes:-" I think in t luit jolt:>, you co.nuot a Yoitl 

reply of T . W . to E. M. , dtip:> : u. s hurp knife is ulso 
!asJI701D](seepa.gel43,Voi.II.). \ Ye rr imj>orwnt. I lta\'O usetl 

reference to Messrs. B. I ' IJI\l' for t lis past tWO yeurs. auu 
& Co., lock manufac- !'I 

1
· 1 / '' lllakc· muny fnu cy fl'illlli!S with· 

etc., WiUenhall, is · : , oul the sli~htcst chippiug. e x-

and should be North ~~~~~t~~~~~~~~~~i~f~~~ ., ;I• <'l' ltt throu);h myown can: lc.ss -
Wolverhampton. I do ~;~~[j~~]~~~§S~~f~~~~~~.!l~J~3~ ncss.- G. 1:. w of a. firm in Willen· ·-- .--.::.1.:_ ··::::.:::: -;;- · . ~ Books on Metal Working. 

of the above name.'' - - ' --:\b:T.\L \\'<11t h t.:u t1'it·crlOII ). 
- B. A. B. \\\1 -Thcr~ al'C lu> ::ot.: pamt<:' works 

to H. B. \ ', on subje~·1,; you 111e ntion : you 
(see pa.~e P" · f will proba b ly tlnd Lhcm in 

Il.}:- a.m not able .. S poa·s "'o rkshop Hcceipls.'' 
the.- terms used in \ \ of whic h there u.t·e J Yols. p uh· 

and would hail lish<:'d, pt·ice os. ea c h, ::3pon & 
any effort by C'o.. 1:?5, Strand, London. -

a ny one else to make ,. . . j
1 

F. J. C. 
language easily and 1 1, Chinese or Japanese Mo-

understood by the d els.- Ut HD l' ,\ G r: t Folkc.~lon t•) . 
beginner . I know . • 1 - In makin~ a binl cage I fl~r 

Ill u c h better it would E;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;::;;;;;;::;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;,;;;;;;;;;;;;;;;;;;;,'_r-~--1"-~ t h e m o d c I o f u <: h i n e se b o use 
all learners and all I would lwrdly help you. a s it is 

~~;~ri~~~~t But the fact re· too crowded with balconies. 
the operations of the ~ ~ verandah~. and so on, to gi >e 
are named not by roo111 for the wire work. I have 

,~~rk ~~a!:~~~. of w hich the many hundred ,·olmues of J a-
~ composed. but, usually, panesc books, and amon~rst 
li •fter the tool by which the them a serie~ of dru wings of 

work is done, and the name is , \' houses b,· the famous urtis t 
1 IIOt,always consistent. Some· Hokusai. ·r ban• just completed 

times the name tells-its own .~\'• a sketch of a bird cage after 
tale, and is suitable such as t.he details gin •n there in. 
1. plane. a joiner's tooi to make which, if not a model of a J u· 
h t l!nrtaces. Work on which panese hou,e, will be a fair 
a plane Is used is said to be Imitation of one. This dmwiug 

!l!::ed, even if t he work is far I am sendint; Ll) thr Eclitor. who 
[ m the ideal plane. '\Ve have will doubtless ptlblish it in due 

luoh contradictions as a corn· Fret Saw. course; but reme mber please 
~-plane. I could give plenty that engra\·ing takes time. and 

•Of insta.nces of confusion aria· that a pupN· with the drculu· 
IDg from careless nomencla,.. tion of \VoHK is arrange d many 
ture, still 'I must hold to my position that it does head gear , which will be found very useful for wcrks in ad~ancc: so that if time elapses before 

.. llot matter if the material to be perforated is metal turning. All the saw parts may be r emoved to it appears, it will be from the r~sult of ci,rcun~­
• or wood, the terms remain. A steam-engine cylinder leave lathe clear for turning, as may be seen. The ; stances, und not the fuult of the Edttor or of K B. :S. 
ti ii metal, yet it is said to be bored; a.l?iun or rifte only part that may not appear clear is the rc moYul Gold L eaf.- M. L. (Clapl!am).-Gold bronze.> fOi" 
k le also said to be bored, H. B. notw1thstandinl?i· of the eccentric, but this ma:y be eas ily mo.nagc!i by ~ilding is sold by H ugbes &. Kimbcr. Feu er Laue. 

Only small boles bored with a drill can be sa1d having a set screw to clamp 1t to overhead sho.tt, so E. C .. who. if they do not, also keep gold !ear. would 
~ ,beWh4irilled, which, ot course, throws us back that when screw is loosened it may be pushetl along doubtless giye you information concerning it.­

" .., at is a. drill 1' which H . B. knows as well a s to right-band end and taken off by undoing ~<:'nt!·e E B s 
t &Dy reader of WORK.'' pin; the pin at J may also be marle so th.at 1t 'lnll · · · 

slide in and out easily, to connect and dtsconnect Transferring Papere.-J. T. F. (Sundcrl<Wd).-
~ tb0p&111Jtto Topaz.-OLRAC writes:-" I notice in eccentric rod to saw frame.'' The transfer pictures for decoration ure sold at nny 
' e r eply of H. S. G. to L. J. P. (Wellinuborouoh) fancy stntioncr ·s. But I doubt w he ther th~y could 
• ~r~e 1~, Vol. ll.) that he states • almost posi· II.-QuESTJONS ANswERED SY EDITOR AND STAFF. be etfecth·e on a painted surtaee. The glacier win· f hlve Y t a~ 1t ~ongs to the .same class as saflphir·. Paint for Boats. _ ·w. H . (1\'ottinnhnm).- dow decoration you suggest. won.ld ruost certainly 
01.~ that 181 1t la a prodnct1on of the chemists not Special prepo.rat~on~ of paints and. varnish arc not be satisfactory, since it needs a. transmitted 
fact ature'a. I beg to call H. S. G.'s attention tO the made for the shlppmg branch. It 1s not neces· light to show the pattern. If you cannot paint the 

· 1~a~ there i~ a s~ne, the work of Nature, called so.ry that snch should ulwnys be used, al· decorut ion required, I would sugg<:'st thnt you buy •i:E lrme, whtch 111 the name given to a blue though, if any nuantity of work has to be done, some odd patte:rns of handsome cretoune:: tmd cut L ety of spine! which comes from Aker in Swe· I 1 should certa1nly advise them: it stands to the tlowers out. 'l'hc.>se would be far more effective 
St n, ilnbedded in limestone; also in For'la.nd and reason that materials made specially fo1· resist· than transfer pictures, as tll<:'Y are bolder in dl·~iflu 
ltoo~kan,~n Mora via. My authority Is H. Emanuel's ing water would be preferable to such as arc 1.1s.ed and colour ; bes ides, the texture shows out w e ll on 

on wamonds and precious stones.'' for all ordinat·y work. Thr<:'e or four quahtws n pa i•1tcd surfnce. \\'nil papers might serYe n.s 
A 'J'ret kw Blnt.- J. H . N. {Mal·L'ern fVells) of copal boat varnishes ure maae by most tlr~1s, well if you could ~otet access to a !<Olld pattern book 

V
Writee :-"Seeing a fret saw in 'VoHK /age t)36 ranging from I Os. to 18s. per gallon, fli'!Ce dependmg aml choose a few U!Jpropriate sbeets.- K B. ti. 

ol. I .. 1 deecrJbed by A. A. {Coventrv>: thought chiefiv upon colour (see lJO.per on vnnushes). l\1nn- Screen Covering.- J. T. F. (Sunderla11d).- The 
"· P ty for any one to go to the trouble of dcr Bros. Wolverhampton, make all kinds of var- Japanese gold leather paper, sold by 1\Iessrs. C. 

• kd.ng lt with such a bed without adding lu.the nishes, o~ Messrs. Farmiloe, of Rochester Row , Hindley & Co., Oxford ::!tree!, or at Liberty's. 
eat..atooks. I ha'\'c sent a rough sketch of London, N., mo.ko the above at prices quoted. }{eg-ent Street, or of any good decorator's, is the best Ce maot.

1
1ne on aarne principle, whlcli I think will Mess!'s. Pontifex & \Vood prepare special "anti· screen covering I k.now, costs ls. a squnre yard, up· 

~"hoanh mprovement. Besides, it is n ot every one fouling compositions" (val'nish paints) for ship and wards, looks well, wears splendidly, and is gorgeous 
... _ A ~ ad bea.m to fi.Ujteo fret frame guides to. boa t work; their L ondon offices are in Shoe Lane, in its colour and design. Failing this, there are 
...... ~ oee not show beam fastened to bed of E .C. If you don't require a gallon, you may make prettv cretounes in imitation Japanese desif!.'ns 
·B-ob.ine, I prcaume It Is a Bel>IJ..r&te affair. 1 your own paint, using plenty of boiled linseed oil at Liberty's and elsewhere. A plain covermg 

aleo WOAdering If the w eight oC the crank- for mixing and varnishing with any good outside of American cloth, w ith the pattern or a good 
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cretonn~-a pntl(lr cut out and stuck on-as an all­
o ver design IS also ctre<·tive.- E. l!. :::;, 

A Ball Lamp.- GLACIER (M aidstone).- The 
method you mention in your letter would be as 
suitahlc us any for m a king a squa re hall lamp. but 
if you cons! ruct. one. I s hould say make one s1de as 
a d oor, whic h is easily done, instead of having a. 
~la..<:s to slide upwardt~. I have designed th.is lump 
ho·rc, whic h is mtcndcd to be octugonal in shape. 
The dimcn !!ions depend upon the &izc of U1e lamp 
you wi:.h to place m it. F ret-cut ei~-Cht cornpara-
1 i,·ely thin bonrds after the pnt.lcrn of .l<'ig. 1. 
Secure si~ of these as in Fig. 2, aud the remaining 
t wo by themselves: these latter will act u.s a door. 
Frame up tlome nnrl'ow rails and spindJes to 1:'0 
under the bottom of the lamp, and then have eight 
olhet· rails the widt·h of the combined thickness of 
t.lll' Lot tom bont·d, bottom of the fret frame. and top 

'SJoimllc rail: pus!! the e through tbc spaces s howu 
in plnn, Fi.(\. :?, in the bottotn board. and nail or 
Sl 'l'l'W top aucl 1Jo11om hnl( of the m respccti\·cly to 
th•· fret fratote aud the &pinclle rail. This will prp. 
n·ur any w eig-ht pu~hiu~; out. tl .e bottom board, 
wloid1 \\'OIIIrl h1· n St• t'iOII!< IIlO. I 1 c; r i ( it Ol'Cut' rCd when 
:" lo~htvrlJuu·u/lln luntp wct·c upon it. '!'he to(J board, 
c·r•: .. 111i~ht bet I'Cuted in a s ilnila1· manner, nlthou~th 
tbi;, lOP boar·d DIUSt have tue greatest pun Of its 

[W ork-J une 14' 1800, 

"Technical Educator " to Whlcb -
evidently think, ought to be a practi Wfax, as YOtl 
As the one gives you the thcor ea eupplemenL 
latter to gi\·e you the neccssal' 80 ougbt llle 
enable rou ~~ carry out that theo~y k~owtedge. to 
~o_wledgc I!CS dormant in the mind ~~ Practice, 
u cc: I!> the endence given before th c' \\ hi! at Prac. 
Opuuon that proves the deponent\ 0~ot PubiJo 
dcrs L<?od his lessons in theot·v and h':t d~Y 1111-
for h1msclf theh· utility aoii' value to th vbel'!cl 
world. I glean from rours that ou hay e .. 0111J 
out for ronrselt u rather amLitfous eo e 8!1a<:eol 
I a~1 glad to have this opportunity of g~1~· lDII 
ad nee that \\:ill be of. ser,·icc to you loovmg lOll 
r~·~ can po•s1bly attnm the summit or g tie ore 
bllton. anrl.may sa ye you, if you net u Yfur &Ill­
a Wt·ary rutle of eh m bi ng. "Let all nre>~n~ man, 
aim'st at,". as . 'hakcspcare snys, "be· .. to 

1 
~ thhon 

!utt l' l' suhJCCt, "truth~:· Truth absolute a e 11 
lll worrls n~utt.ers less. th!ln in !iceds, but in ~~th, 
~ruth of_ " ot·krnanshiJ~ 111 net 10n is ot the hi h':' 
.tntl tnost JmJ·awount unportuncc. Accuracy ~8 ·~ '!IOdt·rn nato•e: but I like the grand old An l 
~axo11 nun11· Illt' bet tc1·. In set tin~ out to m gk(}. 
nnrtl~ ing-, the. d1'a11.i11g is tho truthful way of~~ 
JWCSSinJ; your· tntcnt10ns. 'l'h erdor·e let ~·our dra:. 
tug be pcrr~ctll' e!cur, hone~ • . antltruthful. 'fbere 
arc tt~rec cllmct.tSIOns-length, bt·eadth, and thick­
nc:ss. 111 all. sohrl form s. Hcfo•·e comlltcncing to 
Jlln.ke uny1lo1n~ at !'11, make n drawing, which will 
!:thow you. uo; m \\ uHK, lenj:{th as In " clc,·a.Uon • 
brcadt.h ~ i!1. ·• plan," and thickucss o~ in "side 

StlcksforWoodon Bird Cagcs.-.~T. A:snRF:AS· 
B ERG.- \Vith regard to the sum~le of s ticks used fot· 
making the lltnnll H arl:t cu~otcl! ut ::it . Antlreasberf.{, 
in the Hurtz )lo uutains, I not t• thut they arc 
rather more thun ! in. in. rliunwte r. uud not n:ry 
perfectly rounded otr. ) ou ul!k. me to 
su~est. a tool to make tlao~rn With. If 
I wLi hcd to make uuy myself, l :.hould 
get. wood 1",; in. thic~ . cut. it !nto stril's 
of the same width With IL cull111g guu~e. 
and then take otf t he :.harp . e<lf.{I'S 
with a scrull·h in the form sl1own 111 the I 
accompanying illus ll'lllio.n. To prc ,·ent 
brNtkuge. clamp you1· sucks. down on a 
pie<·c ol' boal'tl while sc-ratch•!•lf 1"! 1' scrap: ··· ... 
mg them into s hape . You w~ll hrHll"!" . 
to nmku a sc1·atdo complete w un nrndc enmlcrl, 
"The :-=cratch ot· JJcadiug Houtcr." in Xo. ;, on pu~u 
101 or Vol. 1. 

Tricycle Making.- J. T. (HI'(trfj'orrl l,. -. T h!'l.suh· 
jcct will be tukc•n UJJ in due c·mm,l·. hut 1t Jb d!lla;uJt 
fo1· me to say when papers will uppcur. 

Banjo Maktng.- E. n. (CICI11hrt11c, S. Tl') - I~ 
you }Ill VC p lenty or WOI'k ir~ )'Olll'. 0\\'11 l.'nC Ot 
bus iness. my ucl \'ic:c to rou 1:; 1ro st lt:k to Jt aud 
leaYe banjo mnkiug as n. hus ln!'::!S aloue. I tm·­
sHmc f rom }"OUI'letrcr.that j"OII do ll!lt k!IOW lllii C: h 
ahonL mnkmJ:: a ban.JO, and LIH:re •s. IIIOI'C art. 111 
making a banjo than most pco!Jlt· c red1 t. Hr t!J1s [ 
metm to make un in !>t runocut to take I'Oil rHl to 1lw 
trade and otter it in cou1pf'lition a!{aitost other 
makers. I h:we no wis h to fli,Ji ca rtc.-u you: c,·c·•·y 
one must ha\'C u. beginning, 1>1,1t to SlttJ,..t'y your,~; l!' 
you nught mnke up t~ decent llll:!lruuteut anrt take 
it round to the vnrious umsic wm·chou,:('<; au<l 
mus ic shops. and ask whut you .tllink woultl be .o. 
fair price tor it, reckoning mnt~:nul and laiJu•ll·: tt 
ls ten to onc· if they do not show you insll·•m•<·n.ts 
they haxc bou~ht for o. third or onc loalr le.'.~ m 
price than you ask for you1-s. Yo11 mi~>l•t staud u 
chance if you hnd capitul nnrl coulllti t up a wm-k­
shop with m nehine1-y and c1nployerl chC'ap labou•·; 
e\·en the n yun woul<l have to !)(' lhol·on; . .d•ly pral·· 
tical yOlll'liclf, and sef• all material cut allllUiic•_l up 
to the bes t nd,·nutu).{c. If s on conlol mak<~ a tu·:;t­
clnss instl'lll o1 l'n t, oue tloal \WHile! ml n·rti~e yon 
whe ne,·cr it was seen and locanl. anrl. sell d il'eCt to 
the public . thnt. WOUJI[ }J(l 1Jte be~t way for YOII 10 
get on. The n ag-ain you mus t han~ pradice. that i;;, 
make n. fe w iuatr·utne nts bo·fot·c r on ~et into the 
style unrl swinf{. 'l'hC'I'C an• Jot!> of ;,Ill all dirlic ult io·s 
you will cnconntcr uu<l wiJir·h exp<:rit·uce alone 
will teach you to fllll'lliOunt. Th e bc..; t, tiut <· of the 
year for you to crJtnmcu<:c wonld he the 1Je~iuni114" 
of winter· t.ltis hn :; iu c~;s iu s untut cr is wo•tdet·fully 
quiet, nntl aft et· tunking- n Rturt, if .rnn ~tot tnuu~h 
business to kc1·p rou going nil thl'nng lo t he smnuH•t· 
you would bo fot:tunu.tc imlt·c·d. Yu11 could g-et tlu: 
fit.tinl'!ll froon the mus ic wn•·chou~o·';: if yoo1 wantl·•l 
your bru.c ke ts ~tood ~·nu s houlrl get t ltc·rn 111ado· tw 
some brnss wo••kt: l'. Thl' looops ,,f 1111' lot·;.t IJ.uojro:; 
are mude of v t: t'lllnn f.i ln·r. anol the· c·ol~:o·o; ;.l•lln 
over two steel wil·cs. whido you would loa' c· too ;:c l 
made fot· you br son•o m e till spii111C'r. It would 1101 
pay you to cut your own JH'tu·ls. 1 he~· "'"ulol 1·or-r 
you muC'h less lly g e tti tt~ 1 hc111 made hy a Jwa t·l 
cutter . I t woulcl br} (•xpectiu~ too llltlt'h fr11111 
human nntnro to n!'k a haniu malu·l' to j.{i"<' rnu 
addresses of fl1·ms who mukc a1·tides in co1uoeo::tiuo 
with the trade for him that he can not 111ake loim­
self. Borrow a. dii'CClOI'Y (if you hu\·c uot got one), 
nnd look ont the addrcS&es of pc·oplc in the 'ar·ious 
lines that nrc nearest your own hot ne; tnkc your 
designs and size!! anct J.Wt them made to ruur uwo 
liking: if you hnvc unvthi11g ne w and no\·cl.so uutcll 
the belt Cl· chance roti will hu\·e i11 ruaking a naoue. 
You could buy your 1ittinKs fr·cun a 1-{ood haujo 
maker until you tna<le two ot• thn·c iu;,trurnl·llts 
and snw how son 1-{0t on with thl·ln: it wuulll 
hardly be wise to lay out n lot of rnuncy to star·t 
with, until you we re s ure of what you could do and 
knew cxaclly what ron wanted. 1 Ulll a[raicl this 
reply is ho.rdly whnt you expect. hut. what l ha\·c 
told you is cot·r·cct aud takcu fr·om my owtJ cxpe­
rience.- J . G. W . 

Scale Drawi n g .- Know.-" Drawing to ScnJe.'' 
by \Vilkinson, 2R., J nl'l'old, 3. Pntl'rllos tct· Huiloli11gs, 
London, istL book to lll lt;wet· your pm·pose.-1<'. J. U. 

Dulcimer Maklng. - Nc>vrc t;; HoMo. - [ nm 
n.fraid he would find sow c tlil liculty in bnriuf.{ 
eighty holes I i11. dt'CJJ, n.ncl rd l in cxact.lr the same 
direction, in a hat·d block willt such u pl'imith·e 
tool as a gitnlct. However, if he cuunnt be~, bor­
r ow, or annex the ncccsRury at•tiC'Ics f01· tlw s horr. 
time he m ight require them, he may LIT his !JUud 
with the tool he has, but I trcm blc for the result. 
'l'ho h ileh-pin block is only bored about } in. with 
a. small bradawl, and the p in is driven iu with 
a hammer to within ! in. or ifs length. T he top 
part of the w rest pin, viz .. the part thut is flattened, 
iR the part to blac ken. The dia~rum on pa~e GJ5. 
Vol. I ., reprc.<~cn t R the tlnishetl 1' instrnment. that 
which wu.s mentioned in the li1-st paper, but whether 
t he instrument tltands in }1~. ~. lJ, or any other key, 
tJ1e scale is the snmc.- H.. 1<'. 

Tins for Blacking. - STAuxc n (Carnan-on­
.<1/t irc). - You wiU be able to g-et boxes of the kincl 
ron rcqn.ire- viz .• Cor pnste. IJlucking, mu! so forth­
or the follow in~{:- A. '1'1·uclove, 11, Co.t·ver Sll·ect, 
Shettleld, or G. ::ihndlinJ.C, 21, .l<~loridu. Street, Retbnal 
Green Hoad , London, .K: p1·iccs 1 cannot gi vc. but 
they will, no doubt, quote them to you ou appJjcu­
tion.- R. A. 

I'ig. 1. 

Tig. 5. fig . . 1 . 

A Hall Lamp . Fig. I .- Lamp complete . Fig. 2.­
Plan of one Corner . Fig. 3.- Edge or Frames. 
F ig. 4. - Correspondlng Part to A in Fig. 5. 
Fig . 5.-Sectlon of Uprights to secure Glass. 

middle cut away (making it reaily an ocl l,l.A'On 
fmme) to nllow the hcotr to pn~s through. Et~ht 
piece~ of fretwot·k s lope n. li.ttlu distn1_1ce on the top. 
hut, not fu.r for Lhc reason .JIISI mctltloncd conccrn­
in~-t t.he top hoat·<l. 'J'ho cclgrs thus fo~·med br thcut 
should be plotnc•cl tlowu, •~ncl small .ptcccs of S<:I'Oil 
frctw01·k joined nlung 1 he m. ::illla.ll brackets !\I'C 
al><o joined unde r t.ho ll~ltom ~r 1 he Jamp: I Ll~111k 
s ullideut vculilnt ion wtll be Jound m th1s desig-n. 
1•'01' t.be insertion or the glass. I lHI._\'0 l'ejJI'CSCn!ed 
the f1·au1cs in ~'if.{. 2cut n.way to rccct\·~ thcm .. bcu!g 
he ld in position by uprights, s hown 1n sc!ctwn m 
l<'il(. 5; but I think t.hat if the uprig-lits w~1·e litted 
into each corne1· t hc1·c would be no m·c~:.<SILY to cut 
the fretwork thinner: neit het· do I tlunk the heat 
from the lamp will injure th~ glue. Of co!n·sc, rou 
mig-ht have c.ight boards tluckcr at the s1clcs t!Jan 
that part whic h will be fret-c ut. and shape the ~Jdes 
the same as Fig. 5, but each would ha v,c: to _b~ done 
septu·at.cly, whc rCli.S, you may mukc ~.tg. <> m ouc 
Ion!> piece. and slice it up to the rcqutrcd lengths. 
F or· the glass, I think if one Wl·rc red. the next 
yellow the next blue, and the ncxL yellow. and so 
on. so that c,·ery opposite _pair w~uld IJc 1 he same 
colour, n. pretty and ctfec tlvo nrt1clo would be ~he 
result. Your s uggest ion t<) attac h 1 he put c n t ,:rl:lc1er, 
to imitate stained gla ss, IS n good one, a nd I men· 
tion it for the benefit of others.- J. S. 

Modelling, etc.-C. E. H. (1/ul!).-After a >cry 
careful perusal or your lcttct·, I w111 dn my best to 
supply you. and, doubtless. thonsnuds of othcry, 
who npprcciatc us you do the excellence of Cussell s 

~le~au~n. J o connr:tce rour:.t:lf t hat the dtnwin 
1n rca:;1 bl_c u nd prar.ucal~ make se(•tious. to sho: 
!Jow you m tent.! the mtcr10r untl ot hc1· hiclde'! por. 
~ions to be.: c~C<'Ut('d. Then if you ha I' C fallen 
li}IO err~r. mdmrubucr aud tho!•Kht. will put you 
r~~dtl. w1thont .'' xpen~c. Drawu1g IS bc·tter prac. 
Uce than you tl11nk. Now, suppose yoo1 have done 
what was clone before the )l<·nui Suspension 
l!ridge. 1 he Tubulm· llrid~c, tltc ) lanchcster and 
Liverpool l!ailway, the J:.orth Bridge, the Eilfel 
'l'ower, anol e,·e1-y othc1· <:nginccri u~o. work, e\'ery 
pubHc builcling-. C\'CIT ~CU·j:{oin~ ship, wore com. 
m cw·cd. III'CJlarccl tl d•·awin~. to be followed in 
en·rr particular conscicntionslr in the con~truction. 
Go to work consult ing L110 drnwinK wh.icb you 
must (ha dng dcddccl that it is cort·ect and true) 
cons ider a-, un uulhOI'ity- in fuct, as your judge-
111;\'C· r to be departed from upon nuy pretence. 
H c 11u.:mlwr this. that. if you caunoL m~tkc a correct 
amlt rn1 h ful th·a 11 iug or what rou wunt to do, you 
cannot lwpc, unnitlccl, 10 cxeentc in the solid your 
i•lcas aud plans. 'l'h is fnct. which son uppear to 
ban.:, to su111c extent, rc:nlbcd, will be more im­
prc~ud UJoOn you us ron go on, uncl you will no 
clouiJt flrat yoursdf. us 1 and otlocrs hll\'e done 
uC'fore ron, t haL you will I ut 1·c to u\Jan~on the 
lauunr lm~incss und go lJu~·k lu the tlmw1ng part 
of it and t•eeonsidcr the dmwin!IS, COI't'cct them, 
rc-moclil'y them, and co•••n•encc ai(ni!'· with t!Je 
actuul cul't'dnl-( out of the work 111 1Ls material 
form. "'hich you d enonoinatc ' ' moclclling." I 
lttudlr know whn.t bool<s o1· too)s to •·ccomruend, 
your ra11~<: is so wttle :. better .bCI)IO Ull~er the fore­
going aclvict', nud \Hllc a~a111 tot· Ui:>SISI,nnce, not 
before you beg-in. hut 11 h<:u you meet wllb a real 
rlilliculty: (·xprl·ss it n!> clearly as you can, and I 
will tr.r and wipe uwuy .the cobwebs for. you. 
Th<"rc m·c witldn n few tntlcs of yuu spi~!Jdld ex­
amples of architecture: Yo1·k )ltn~t"l', lhornton 
Abbe; ::i('Jbr (.;hur·ch, llowdcn Jlflnster, ~ndless 
eh urchcs, u ncien t a111l uwdcm, Lccd!l. G Ulldbnll, 
and ot he•· examples wbich you cn11 I'Cnthly measure 
and take all particulars ot': then reduce theru to 
rlrn wings and rCJli'O<!uce then~. The cln~ ,used for 
modcllill•" b :3tatrorushire ptpe clar: I he Hull 
School of.\rt, if it clcclincd to '!UPJ•lr 1t, would 1!Jll 
you where to f{ct it. Canon1 n~cd a pocket. knife 
and ~~ )Jieec of u broken woodl·n !!latter; Jlll~hnej 
_ \ ng-clo a Jliecc of urokcn. recti, wlu~·h h~ w!J1.Lqe 
to the r N 1nir•t:d shape wnh the kmre ."t_tll. \~~ 
he ate his bread u!'d cheese, anr! the st1ck he ' th. 
for his uoucul'O!II• r!l.r mo<lcl.hng the clay m 
Go thou a111l do hkewtsc !- .J. \\. ll. . 

Zinc Etching. - l~Qt:JnER (Po1·tland •. Matnt, 
U.S . ..t.).- 'l'be plunt fot· zincogmphy consiSts of ! 
lit ho~<mpbic or copp(H'PlO:lO )JI'CSS, ha!~ ad do~tb 
rolle1·s fo1· ink and vurmsh- somo CO\ ere Wl d 
flannel. sorn~ with calf l~thcr-o. trouffh m8u~~k 
on rocke rs , mk nnd vnrmsh slt~bs, n P ane .

1 
a. 

ur table of i•·on hcntccl by mct'lns
1 

oh g~ or ~~ard 
C.II'"UI·tr sa.w n freL sc~w. o. meln s oo mg . not 

~ • ' b 1 tc I NQIJ illEitJs 

~~~-V~~~fie1i1t1:~, ~~~~~a~~<;~~~-~·efr ci~t~rtn~te ~h~::~ 
he nt('ans photo-zincOJ.{I'I\phy or tn en lcr them to 
d rn w int;s in 1 ine on trnns f~1· Pill~{· ~·an~1·om them. 
stone nnd then make ztnco o~ sd . a cheap 
.·\ll the JH·occsses arc fully ~$scnb\ !!\'cchnical 
llttl~ n,~anJtal by J~s~V~~'iik ~t ~:l18l~anccry ~e, 
~~fan~' E~C.6di' cg,i,/c. ll}SO, that. thea~r~:: 
Litho{,rrnphic Publisht~g Co., 3?· ~~t~ book, but 1 
New York have puiJhshed a sum al in "Shop" 
hnxe not r~d it. f::;ec ulsodm~~ntJISW,f.I'S(Bristol).-
to J. w. :::;. (Sitc:Dtelcl) an s: • • • 

J. W. H . s tlng A loU· 
Joint Making and Roof . wea . . ·~ ing 

TEel·<.- Therc ought to. be no cliOic~~~1~'taJ le .its 
brass bosses int? lead JJI~~ to ~c~g~n 10 wipe too 
pro11er heat. '\: ou shou no commence to 
soon; let .i t. all get well 8ot be~~i~J'0~gard to your 
wipe; t.iu _the bosses 1 

rst. t 't down to cxhnlations 
roof s weating, I can on Y pu 1 time 1 must BAY 
from the earl h; but at t ~c s.ume nrth ttoors under 
that I ha Ye seen iron ~'<?1° lsf·r'cNettC~o~1 this pcculladtT· 
tJ1em that have been qu1 c 
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· .:....c- • wood 11oor or a 'good sto>e, or , better 
· ·~otthem.-R. .A. 
....., ua Ball Bar.-B. F . ,E.. (Carl isl e). - '7he 

1'11 ot W oRK is alw~rs willing to rind mc~ns ·-r! entilation ot new ideas, and w ould g1ve 
,..,. .. " !deration t~ anything you ha,·u to com· 
tMptllll

1
CODil A. consultation w ith a prnt"t ical man •uila :!n enabled you to a ttain in n s hort tif)le 

..-b.ich has, you say, cost seventeen years to m· 
---'"'->ta. Many experiments have . been mad e 
-.-.-- baaa bar and I should be m terestcd to = ::! tooe resUlting from t he working out of 

a tbeorf.-B. · .... ••r cycle Company.- P. ''"'· (Bowling) .- .-\.s 
! JMI!IY ha.s not sent any other address tban 

:: ,J;;e, I am at a loss to B!lY at _whf\t part o f 1 he 
..- ooest their place of busmess_ts s •tu;n ed. P er· 
.._they ,011 kindly send on therr full •HI1re83 for 
• benefit of our readers. In tbc m e.lnllml! you 
-~your axle and a pair of rubber-tyred wheel: 
lflidm !lr. G. P. Lee, 00, Tib Street, )[anch ester. 1hfle first for him to quote a price for t he same­
- forgetting to give the diameter o f wheels r e­
t - incloding the carriage fare for seucling 

on to you. Dot I should think that you w ould 

( 
11a•eble to get them at your neares t town- flmd­-;:-W. P . [The address of t his comp.m y is •et·y 

• Jy advertised in our Sale and E x change 
· n, seu page 'i3t. \ ol. I .-Eo.] 

J'ldare Subjecta.-U. C. (H it r ltin •. A. E. C., 
~·and others. - Papers on th~ :-uhjccL you 

. t ~ut mar a ppear in tbc presen t ,·ol unu: of 

arttug.- W. R. lL tLeetls•.-Ar£· you sure 

• 

• 

M ue not comparing r otrr 'l'amishe.t wor k with 
Jrt~~cb polished goods 1 If yon uo. oi l·ourse you 
'llll110t be satisfied .... itl\ it. a s t he sam e hh.:h linislt 

be got with the brus h as \\i tb th~ r uhbct·. 
assuming 1 hat yours doe;; n•ll took so 

even vnmished work IUt\Y do. it ~ecms to 
one. if not the principal, cnu'l' o C you r 

being inferior is t he s tuin )-ou u:;e Tht? mi x· 
ohcd ocbrennd glue will !fi\·e n m udtlr apJ tl':H· 
to work coloure d with it. Try a li•tnill tt'alls· 

stain irultead , and I fanc y you wtll tlnll the 
ot your tables. etc., greatly improYI!d. 

SHOP. 

tlrml'l' together. nnd set on one s ide to dry. One 
genenu re mark nbolll gluing. Care must be taken 
that a ll joints aro: good. The re m ust be no hollo ws . 
else there will m ost certainly be an unpleasant j11r 
in the instrume nt. R ound-headed scre ws must bo: 
usl!d in the pin block to recei\·e the wires. Procure 
from a music shop n s uttlcien t quan t ity of piano 
\\ire of the smallest gauge: the quanmr can be 
ascertained by m eas urem e nt by u bit too muc h 
rather tbnn too little. C ut the strings three or four 
inc hes longer than the d istance between the blocks. 
At one end twist a s mall loop. and pas;; it o\·cr the 
pin. Carry the other end under the belly. and pass 
1t through the hole i n t be wrest pin. 11nd w ith a 
wrest key twist the w i re on t ho: p in. but not tune it 
up to p itch. \\· hen a ll t he :;t rin~s a re on. roughly 
tune i t bra piano or other instrumen t. co m nh:ndng 
at t he mido.lle c. and l.ly it t u nc the lower c ; then 
the hie:hcr G. and b\· it the Jowor G. T n ne t he o ther 
DOtt:S Of t he SCale. work ing alterna tely on cO.~h Siue :10 
that the s truin in t u n in..: :::-hull be equa lly distributed. 
I t will be Wlders tood- that all the woou must be 

Fig. 3 . 
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J'll in t ThE' bcxl r should r('cci q~ -i x <"o:u- •Jf t h i- Jilli ng. 
fl.al' rlr:; l 1 wo co:H:: hu \' t•ll day t·twh tu th·.• 111. tf,.. n~· 
u taimh:r Ll'in:.; 1•111 ou 1\\ o ""·l'' .1 ,!,,)-. l t 1 lr• til'•l 
l'Oat 1\l'ies ;:hiuy, too m ut"h '.t rlll•h '" 1r1: t .. ,.,. u ... clr 
thi:>. p m sOIHt· powtlet· tlllim: iu tlrt· •·au '·' il l• " lt ttl ·· 
turps : t his\l'illall:::orb,.vtut•oft!t..- ,·.~rni-h. Tlr t• Jill; . .; 
" hen on s hould l.J~ d ull " lt~n dry. \\·~· Jt\11'· u tlX 
~~'me stainin~ lty pu ll in~ In H «ll h.: r n::ce·!JiJ th. ul' Ju. 
tlmn re d in tht• n•tnniml.: t· o f t ht· tl\li ll!; t. rt in lht· 
t•an. n JHl 1 hinncd d o" n "ith t urp:;. 'l'l ti-. '' tll 
c ha nge the <"o lont· in the eau. 'l' h~· rt we :.:i1 ,. t h~ 
bod,· a t'O:tl of ·st:l i n i n~ u ll 0 \' t•J'. a ll tl t hl.· ll lt:a\ ,. 11 tu 
dn·· i ot· a fe w lla,·,. - T he hl)lh will uow !ta1·e a 
, .... ·IT J'Oil!:h app~·~tnlncc. 'J'o l:l' l t he h•rd r quit·· 
~mot.>tlt . ,\-o !ta,·o: to,rnu thi:!istainim: <'t•l••ur tinttl wt· 
~t· t it all o:r by lllt:liii:S 01 a pil'l t: 01 pumin· -.tou .. 
:-awn uct'05S th~ grain. H avt: by y(Jur si•h· t•n a 
little ta iJlt? a rb t pi cC•' nt' n tla~::. "it h a :;pont:c ,11ul 11 
leather . a bo a bucket oi watt·t·. H ot.\ tbe l•iu·•• oi 
pumice SltJnc in tbc ridll hantl. a111.l rub the :-a1·.n 
par t on t u tht' stoo l'. u :: ino.: alitth· hrickdu- t Ill nt.tk..: 
tlw pumice stone b ite and ' '' hl'lp kcl'i' it clvnn. 
llolcl the W(' t ;:pon~c in t hl' ll.'ft hanrl and w,•r l hl! 
pnneltu a::~i::.t t he stottc in rubhin.: t h.: ,,and ,ltnnt 
until ~ ou !-=Cl ull t hl· stain in~ u tr. tlt,•n ylln h:\ ' l' t hu 
1 •ant:l r1at : wa t l·r mnst hl· f1·,.,. ty n,;,., I. :1 111\1 h v JlUilt il:c 
,: lone kept d~an. llt' cJ:.~ i t will lt·ar tl11• till in): up. 
\\' h c:n al l th~ rubbin~ dowu ha' IJ, dl : ... ,.,.IUJ•li· h· ·rl . 
ll'll ,-o: for 3 few tla'l', tv tin·. Jt' "''11 Ill'\\ ruh ,·,.n r 
hand ,n·t-r t h~ ti:ti . J•:tnl'l:: itwr wi lt f, d a ~ -1 r.i1..:hL 
arll l :>m ooth :c. m.trhk·. \\· ,. tw :-..1 t!n- t th,· loody u rf 
wdl. ,\lhl mix ::.O llll' lt' :ttl ,.,,J..ur np 'o·ry tin,· .• 111u 
~:h· l' l he bod' a Ill<:<' and l.,·,·n , tJ.I t of ,.,,J,•ur: -ll· .. kc 
the pai nt '' ~11 du" nand :H·t•hl all :·uu,-. :.11 • !.:, "· 
antl bt·u,.h 111:\rk-<: wht·n th'''· in a h ' " .• :.t, .. 11 \' 

h11k• plact: ot· -...:1-:lldtl'S c.tn 'lw li::,.t 111• '' i·t th~· 
:-lt>Jlpin;; anti rnltltcd t!ttwn with th,· v:t,,!, ,· -· lll': 

ll t :O.t tla ,·. when Jn·. al::o rub tit,· b,,,!,· •lo11 ·' ;' t•h .1 

l•k,·o: oi' rlut: :<Jwni Ntlltl-p:qwr: tlu-i " di .. t:. altoL 

;:h·,. it a t'll.ll (If ll•:td eolour. wi tlt .Ill:'! :-IHlit it-nl ••tl 
111 thv euh)llr lu k,•,•p l ht: l•:tillt fr•llll lnuldn.: ,J,t11)' 
11 lll·n dJ'L \\"h.-n I hi- Ja,ll'O:II or lo•:hl eui•J:: r i• t:n. 
wl· rul.o t'!a· h,1t!y :Il l on·t· "i tlt lhL' ptl tt tkt' .;t,,u,· :ll it l 
\\Utl'l'. kl'l' joiu,.: t it,• ~11)11<' d·•an nutl t' t·,•• !ll•' lltl;o nt h· 
hin): it ,,n l h,· tl.t).i. atHl Htll u-in.: b:-kktln:;t tlti-: 
tirn,• a-< it woul•l mal~,· the :-lunt: tOtl ko:cn. ntlll 
"t•nhl. in:>!t'ad .,r Jh\lttn:.:- tht• ]•:11111 tlown. f~ td1 il 
t111 in-lt:.lol: tlll"t nit' ''.-If. :tthl dn· th t• l>Ct,l\" a co:lt 

, O[ ,],•,tti lo},\..:k. Ill:!• it• L• i 1k:td [)\,tl k ;.:T0\111•\ in IUI'I'S 
and lollllhll "llh :.:t>hl :-l:!C lltix,•d: t l• l<' will UIT iu a 
t\•11 hum·,. .\ll• n1 .1r.l ::- !!h ,. it a u l:tl ••i tl .. : hest 
l.ll.tck t·atTi.l;;t· .i.tl':tn. In .1 ,·l•nplt· ,,,- tl.ty,. .trh•r , 
li:ll t\11• htl,\y 1lt"' n with .1 1•.nl a11•l Wt't pumice· 
stun.: l'•mdo:t·. \\"h, n th~· bnoly i- ttu-,•,\ down. it 
will lot•k likv l' hlllly. l n lla11 iu.: tu: t .• i the ,•d;:es, 
uml be :-tn·,• to wa::-h the hooh· ,,n "•·!1. :tud •>nh· rlu t 
antl wa.,;h ~·tr u p.tud o1· 11 l'lillp\,• ,,( t .til" ut a i im c . 

'n:-in.: n wat,•r t•'Ol in t \t,• l'l• •·n,·r- a111i "il'it t~ o tr 
wl'll '' it h llte kalht: l".ltW i t anr !!r it i.- ldt Pll. it w ilt 
t:l't int n tht• ntnti-<h u11d ::!tn w: · ::::tJlllt' J•:tinh r:< t:h ·e 
t hl' butly t\\·o n•.ll:> u t· .tap.tn. oth,r:' ,·:tu mal~e it 
ln••k " l-11 w ith on,•. .\II,·J· it i:< tl:tlll'd d tH\' !1 ami 
tln·t•' d ••tr. we ~:h l' it a , .,1,11 t•t' l';trr:.t!!•' or un•kr · 
l'tl:Hit.:.: both' , ·:it·Jti:-h. th.:u 1.-ar,· f,:• a w,.,, k to t!n · ; 
tl.cn ilat tl~1wn :ll::.till \\ .tit tht• tlllllllll· ::i•l!lt· .tiHt 

Fairy Bells. F ig. 1.-Fairy Bells as seen from , 
above . F ig. 2.-Section of the same. F ig. 3. 
- Wrest Block. F1g. 4.-End View of Wrest 
Block. 

tlt pm\. \\:L'h. a:ttl du-1 "'•:1 ,,,r. a!l•l l!ltJ-!t l.Jy­
_t,it . .:lh<' hod) a riondm: u>:tttll till' l•, - t .!u;·.th!l' 
t .. r,\ ~ ,-arui~h . In paillllll..: atui '.>l"' .l'Llll'-=. always 
, · .. ut,,. t\11• pann <lO\\lll l'tllll t lw lt•;• ;,, iht· lovil ltlll , 
a • ol l .. ''l' unl all r nu::: alllllat t•li!!"t' lt,·t•'!''' t lh' paint 
•'n .,.,.r thc Y;u·ni:-h "'''"· l u \' ,tl'llll:·lti~r.:. ihl·,.:u,·cl•,:;; 
,ut.! 1 t.,• "~'Cl't't l it· ~ in :1 :;tlo,\ n11·ni-h l..lru'h and. 
1 111 1 iu:: it t)ll tt·o:clr. w ot·kilt!! i1 all Ol' t'l'.l \t,•n ::-t r okinc;­
n ""'' 11 . l\ ll tll ,•n , ·ing- it w llvw llUt s m oot h in:\ Wtlt'lll 
ntUtll. t he heat l..ll'i n~ k ept u p untiJ ,h·~-. T ltc iusitl o 
1.'(\\1 ue pninl !'ll ltn it'. illl' ltollt1 lll ptt ill ll'" b l:tt•k : lhu 
wh,·l'l:>, :::h a fts. :11 11l spr ing-, J•tdu lnl Ycrutilitln, 
pkkrd out b l:ll·k. o r :ln y oth,•r n>lour to lll:t tch the 

thorou z h\'1' w ell seasonerl. ('\se there he " ·ill 11,· nn 
cncl o ( wti-t•piltl.(. \\' h en tini:> hcd :-11 fa1-. i1 lll ll• l he 
Y:unis hcd wiLll fin e whit e Yarnb h . ~out,-. 1~<' 1'· 
haps . w ould like it. he tt o: t· if thl' w ood " Pr.- ,t.liu,·•l 
rclldi:;h or yellowish . . \ $ to cosr. I ::houltl .iu tl~,. 
it would he u nder :"!$. 6d. The w ood oudtt Jllll '" 
l.lr more t ha n t\1. , tbe IJins l s .. and thl' :>trinL:, 
:mother !1.1. : b ut I real y think t his sum "'''Hitl 
iul'lodc ~I ne a nd one do7.t?n ro untl-beadl et WOt)tl 
scre w:; fo t· the pin block . re the joint~ are 
~:ood. no _;,crews will be neederl . except pel'lwp:; 
juin in p in blork , ns the re will be cousiclerahl1.• 
le r c m ge E'Xe rted on this. Fig. 1 r cprcst•nts 1 h<> 
instrulllc nt comple te. Fig. 2 gi,·es a sectionnl vie w 
- -\ the bridge ann B the wrest bloc k. Fig. 3. n 
wrest block. showin~ the bridge . . \. ta king the 
s trings. Fig. 4 is 1 h t· enrl Yicw of th e block. s how ­
ill<: t[lc pin, s tring . and bridge . .-\. Notc.- On lookin!{ 
O\'Cl' m y drawin~:!-. I think 1t \\ill be nn ndvnntug-o 
if the rh:ht hund. or G ~· l101l•. is brought forwnrtl 
two inct'tcs with the corresponding wi~est bloc k.-
0. B. 

Painting Polo Cart.- Y A:S ll t:n.DER (Gla.Q{lOW). 
- I n the tl rs l Jllacc. you h nre s tn. rtetl wrong in vuint­
ing it in larnp-blnc k !Cl'Ottnd in oil. as this colotrr will 
ne ve r dry without p len ty o f driers: and in the 
second place. paint ing it in a sh ed at that time of the 
year (Januu.ry), unless well heated with a sto, ·c or 
hot water pipes. l n the first place. sc rape nU the 
old paint o tr the body with o. stl'el scraper, or tho 
e dg e of o. )Jicco of g lass, sand-pape r. nnd dus t w e ll 
otf. Ui•o the body n ront of leacl colour composed 
of l.loilcd oil, whit e kC){· Icud. and a littlo black to 
colour it, also in this cuse udd a lilllc drie rs : when 
m ixed, giro t lte boclr a cot.LL, letL'I'e it for n week to 
dt·y. the n ><nntl·pnper it down. du ><t ntr. and g-in~ it. 
n uotlw r coat ur leatl colour, lea,·c for n day, tltcn 
s tup ull tho scre w aud nail holes up and a n y 1liut s 
ot· c.·ac ks, etc .. w it h s topping mado of keg-lead. 
gold si?.e, and tilling. as stl tf as putty. " 'c next 
mnke a r un ot tlll in!(- t iLko of keg white lend one 
part. n nrltwo parts u( filling. mix o n the s tone with 
the pnle ltr k nit(' in to n pruue with turr s. place into 1 ho 
can. a nd then tlti!S lllhnp: down with equal parts o f 
aold size, nrnis h, and turps to the consistenc7 9t 

1 uphol:>t c ry. H t h<'rl' i.~ nny httlt' poinr i n CtJill'h 
puinting w hich you 1\o nut nnd ,•r:;tand. l 5hnll bl! 
p least•u to o:xph1in it ll) you.- \\ . l ' . 

Lock P ick.- . I. :-:. 1 ·' JJil.<b!/ 1.- Th<' pkk you m e n­
l ion mn ,- lw ll~l·d I ut· :\11 ,. ldntl t •i :-t'l id w:utkd 
locks.l'iiht•t• rim or lltut·ti::,•. You conhl obtain 
exco:llt·lll "'-'!" of pick:: t mm l;. ll. Buck. :!eH. 
Edl{wu rc l :o:lll. l.t•thlnn. ~ .. on ('nt'\o- in~ traul) 
curd and Sltllin~ what rvu r t:tJ uir ctl.-T. \\'.-

Galvanic Battery.- .!. S. (h'i l'l.:cnltltt1 .-_\. ~nl­
Yn nic: IJ•tlll' IT is :1n appnr.tt u-< for ll lltk ing l'lec­
t ri l'it ,.. Tlt t> r~ a rc snutt• ti••Zt' ll t' of vat·kt it•s 1111\\' 

ill ll::'l'. nncl you mus t pk•nSl' i'II Y wltid1 you r l'quit·c. 
uml whn t you wa nt it fo1·. l.H• r'm·t• 1 enn untl ,·t·t a ko 
to tk scribt· it in ·· ::: tulp," .\1 son11• iut\l!'l' litn t• I 
hope to write a >'t' ri o:,o tll :u·t k lcs on "How l tJ ) la kLI 
Guln tnic Hattl·ries at llu m c.' ' for the twnclit of 
nmni Nlrs and youths tal.. in~; un illlc rcst in d ectrkul 
subjt•ets.- G . E. U. 

Small Electric Lights. - Po Jh 11 (Swcr,.q,·nt 
- Ytlll willtlnll lllll ciNail .. in m ,· nt·ticlt•;: ''n nwdel 
e lectric lhd tts. All t he parts w ill !.I,· d L•seriht•d a nd 
illus trutct1 in them :shonly.- G. E. ll. 

Electric Lamp, etc.- " ·· \Y. ( flu1Ji in1.-I :un 
p\cn,;cll With the al'COIIn t O( )'Ol\1' S\lCCC:'~ in 111:1k iu~ 
an clcctrk bell. hut l•·a11nut mh bt• you t •) u ud,t• an 
nccumuluttJr to li){bt Ill' t\ lll c.p. i nt'llll th'->t·,·Ht lam p 
Cut· thn~e houl·:> a uig-ht. s u<'h nn :u tuulat o r w lJ.­
<'hm·~o: rt with •·urrr nt frlll\1 1\ pt·imu r y hn tto' r f . YCtu 
lwu w n ut wltnt rou a ;.k. Yuu hn "' 11•J i<ka u! I Jt,· 
cost in mutet·ial and lahtJm·. Ullllt ht• ponr rt' llll'll fot· 
1 he s ame. This yon will ll'um by r ctul ing mr articles 
on m od t> l c\cctrk ligbl~. Jf,Hfter •·c ati ill); them. yon 
feel r ou uccd fu nher instrtH·: ion. t s ha ll be pleased 
t o g h ·c it. A , ·oh is t he ""11 o: eiect r ical p n•ssun•, 
nml is eltllnl to that obtuiuab \e ft·om the o:u rn•nt 
ftiYeu by one cell of a lJunic ll buttery . An ampt\ ro 
lS the unit of eleol.rica.l volume, 11Dd is .repr,escut.ed 
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by 1 hr ' 'CllnnH' of rurrrnt obtninnbl<' I hron~h the resi:-:ltlnn· pf oni.' ohm 111 11 prl'::;:mn• nf um• I'Ull.­
G. E. 11. 

Galvanome t e r .- {': .1 "" A:>;l' ) t (J1fll nrhrstn·).-~\_n illn ~t rat.·.! ,1,•:;:.-ription uf a ~-:uh· anonl\'tl'r to smt your purpn,;,• will 1,.. ~i,· o·n wlwn !:'pun~ Clll.l lw fnnnd fur it in \\'pi!". :::o1ak tht• Jllll :>tcr 1n di)Utl' Jlllll'intk al'iol. (: . r:. ll. 
W ood Ct\r ving. - To f'ol (.~ltcphrnr.~ Rusllt­

_'\ ll n ••hl. I( l 'll ll prdo·r :<horll•t· hn111lk~. hy all llll'llll~ lilt'<' tlu•i11. l'ho• wrill'l' ut' th•· nrt~t·l.•• J;H\'l' tlw ll'lll.:th-< fl"' l>o'lll t; bt•:<t in hi::< t1pinion. and 111 thnt pf 1111111\· :lllllwrilit•-; on tho.> :mhjl'l.'t. Then• i,., how-1'1'1'1'. 1io in1 nrinhl<' rule. ILntl, of l'ourse. IL ~mull. t <'nl wouhl not n·qui ro.> ~o lont-: a hmulll' a:: Olll' ol a tar~·· •· ,.izl'. -'"run hn1·e appnrcntly .• muil' :<omc pro~rt•:<.-< in lho.' nrt t>f l'tll'l'illj{. you Will lHitUI'IIIIY ktuH•· what ::iztl wol ::uil~ you bt•si. ami rou t':lnnot. tlo hrtt t·t· thun follow th•• dirliLtrs of rxpl't'tellt'<'. Of •·our~··· wh,•n llll'lllionin~ thc length of new tool:;., wrnr wu:< not tnk••n into nccount.. .:\:< rou say thnl 
YOU in•·nriuh))- l'lll nn iuch 01· so. (rom y~ur new ha nrl h·s. in order ll• makt• them 4! m. long. 1 r !I<' I' IllS to uw that \'OH hn,·r. "hill' tinding fnult with tlw h' rwt h ~latcil in thl• nrt icle. proved thu corri'Ctncss of rlll' sizl' prcfcrn•d by 1 he writ,·r of it. - D. }). 

Po.I.Dtcr s' Blouses.- (; n.\ 1:-: ER (,1[(1ncllrstcr).­Y ou will ~;et thl'>'<' at L'hnrks llt1ker &. Co.'s. ILL the t'tlrHl'r of Euston and T ottcuhum il'ourt Hoads. L<•.ulon.-D. _\. 
Rubber Stam~ Matters.- QtTJCt.:l'tL'\'F.TI (Jfnn­chrstcl ·l. - (Jui rk:.:tln•r I'U IH:tiniu~ llll'ri.'ly dirt may lw puriticd llr tiltrrinc it se1·eral tinH'" throuj:rh 11 tiller made in t he fullowin~o: mnnnt•r. anti thc'n !!'<JUI'CZinJC iL thront-:h clean was h-lcnthl•r :- l<'rom n pt l'I'C of d ean writinr:--pnpcr cut n dt•culnr di:.:r. ti\·c or six inclws in diaml'lcr. nnd fohl it t" il:e, so 

:t" to form n quadrant of ionr thickrwS:'l'S of pnpcr: ill :>t~rt a tlng-c·t· inlhc cnr\·cd cdgc in snch :t lllltltner tlutt on<' tltickm•:>::; o( the pnp<•r shnll be on ono sick nnd thret• thicknc!'!<t'S on the other. and 0~\('n 0111 ' '' c pnJtl'r in the fm·m of n cone: pri<:k 1~ hnlo i l' tloc poiuL of th r cone with rt pin,mul nllow tbo quicksiiY<'I' to run tht·uugh. Hcpcnt this se,·rrnl ti111es. nsim; n. fresh pit•cc of pnper each tinw, nncl takin!:{ cnt·· · tomnkl' tltt• hnle no lnrt-:t•r than ncces· &lr)'. ::iltould till' qui.:ksilver t·ontain nwtnllic im­purities. such a,.: zinc ot· tin. it shoultl be pltlCCtl in11 widc·HHlttthNl hottll' nnrl t'O \'I'rt•cl "ith diluto littlphnric. nriol . which shoulol be l'IIHII~t'd two or thn•c times nnclt he wholt• W(•ll ...:hakcu at inlt•rntls. 'l'ltc ndd will tli~soln• the impurities. n1ttl the <tnicksilq~r mu;;t tltt•n be washl'rl SI'\'C1'al timrs in J>llt'O wat t•t· aud dried. nfter which it will uC\ tit for u«t•. 'l'o till t he thermomrtcr tube. atlix IL small pa per or ,:tlai'!i' fu nnel to its open Pnd. and phH'I' m th<' funnel n. little quicksilver. Gl'tHiuully hmt. the empty bulb hy mettns of a spirit-lump, which u1ust then be rcrno1·cd. whrn some of the quick­silver will be found to enter the bulb to rcplnC'e tlto nir urin•n out by t·he hc1tl of the Jump. 'l'hi 'l por­tion of the qllit'ksiiYcr liiUSt then bo mnih' to hnil 01'1'1' the spirit-lump. nnu whcn it is jutlJ.!t'•l that all the nit• in tltt• bull> anu tube haS ht' l'll I'X· p<'lkd anti rl'plnN'<! by the morcnrinl YllJitlllr, the lamp must be r4:nm rrmo,·ed. and the tul•<' a•tCl bulb will speedily bcco1ne tlllctl with qnick:;il \l'r. c.nro havin~t. of cour:;e, been taken to kt•cp tlw open end or tbo thrrmomcter tube imme rsed in the quicksih•cr durin~ tht• o.>Jttin• opt•rntion. 'Vhcn sntisfnctot·ily tlll rd . the tube must hi' rlmwn out brforc the blow pi pc unrl h crml't h:ally sealccl. lite tnbo bciug kept qune full of quieksih·t•r nil the time b y hcntinl( the bulb. A tuoo of wide bore must be used for the purpose now under considemtion.­Qut VtVE. 
Handratllug.- T . 0. (Boollc).-Your question on tl1i!l subject bus be~·n nlrcnlly auswrrcd. I nm cutlcnvouring to find unothct· wl'itcr to Lake up the subject. 

Bicycle E .namel.- ,V . .A. K (.Mnnchc,qfcr).-1 don't think you wonld better the (•nnm el sold by uny ~ood mttkcr fot· tho nrticle under noticc. .A good black cnnmel could be mndc from lamp black mixed with citltor bnth , ·nrnish or" cnrriagt•" copnl vnmish. Unless you used )li~mcnts out of collup­siblc tubes. r<;IU would not. m most cases. g<'l th••m ~round suiHetcntly fine to mnke u s mooth tmrfacc when mixed with Yurnish. You would find l'ithl'r A spinnll 's, Wills'. Davics·. or nnv such make of enruncJ far better nntl cheaper for your purpose than anything I could instruct you to mnkc your­sclr. Sony 1 cnnnot ad \' iso a s to cement. Can't rou buy a little, or wl'ite to a bicrcUng- paper?- F. P. 
Gralnlug and Marbli.Dg.- YooNo GH,\1:-IEn. ­A more wolcomo answer to your inrruit-y will have apJ.H~'.' red7 the pnpcrs <;>n gm in i n!_C-dou btlcss. be foro tl.us IS prmtcd. I behove you willllnd them sutli· c1cnt for your purpose, ami pro,·iclin~o: plenty of ~cor•c. for your talent. "Ma1·bling •• will nppear m thiS Yolnme; uncl both series will b (• illus­t mtccl ns much ns appears useful to the lctu·ncr·. I tl<! not. bt-liove there i~ any En(Jlish w ork pubhsh ncl. on tho art nnd Illustrated in coloUJ'S us you deo;;t re. although I expect SUI'h n '\'Ohnno will soon Sl'c till' light in ) 1nnehes tt:'r. 'l'ho "bru!<h nncl pencq .. m et hoti of mnrl!l ing is the ono we sht~llll·clt.t , ns l1u1ng 111ore convenH'nt than tit<'" c1·nyon" pr<•· <'C'""; lliHl 10 ltlllkC lltt•Jit tlult'Ougltly Slll'eC'!I!Oflll 1 Lope to lte nble to supply hnud-pnintud snmples on PILJlOr, CXC~lll lctl by IL lllC'tlalliSl in I lw W OI'k, at IL p1·1eo to !IHtt students. providing lho .Etlilor is ngrt•e· able. L itloo specimens of nuu·bling in colour nro 'ASually very poor copies.-D ECORATOR. 

SHOP, ETC. 

A Ratchet Drtll. - SPOKES. -SPOKES wants n. rat chet. dl'ill to drill hoh:s from ' in. to ! in.; thi;; i~ entirely out of the qm•stion. No hund drill will drill holes up to t in. SroKES would swetLt a good deal o1·cr td in. h ole. If be wuntR to bore out ~pokr stumps. tho ratchet brnco with bent pinions will do it, prn'\'irlcd he puts on enon!{h pn·~surc. with tho drill made lcrt-hunrled nnd the brneo clril·t•n backwnrds. when ho mny possiblr wiud the stump out of Lhe hub with little or n o drilling-. I hn \'tl n machine for drilling- out t;poke stumps wht•1'1'in the above ratchet brnce forms a part. l L i"' mr own in,·cntion. and does the work "ery quickly ami c trectmtll\. Jo' ig. 1 in tbe annexed sketch is tho rntdt,•f. brace 'referred to entire: I first of all cut the shnnk ott'nt the point, A. nnd J:lt the mutilated bruco to the nppnrntus ItS in J:o'ig. 2. which s hows tho brnc1• in lJince rcnrly for work. I n Fig. 2. B is a round ~ in. steel b1tr 22 in. long; c is n bracket formed us in l"i~. 3. 1t is V hollowed on the upper side or each arm. us sho\vn. 3~ in. from the centre of the bnr . B, w hidt is the disLH n ee of 1 be drill-point from a lino drawn downwunls tht'ough CNltro of bar. 11: and the top of Lhe drill brace is ulso tbe same distance 

::Eig. 3 . 
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B 

'J'ig . .L 

I 
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J 
A Ratchet Drlll. 

from the bar, n: c. Fig. :l. slitlcs on U1c hnr. B, nnd umy he lixccl at rtny di:<tnnce to fit wheels fr·om :m in. t o 110 in. dittlttcll•r-. h it~ nn nrm which cunes from \lltclet·tho leve1· hJLndlc; at :l~ in. from the line of I ho bnr. 11. it is bored to receive tho lower end or tho drill hracc: thus the brace is supported by this nrm nut! I hnL 11mrkcd d, nnd movct~ freely up and down in them. '!'he wooden hnmlle. a. is nlso ~;lolled to slid I} on the bar. u. An UlHllltl·down mol ion is 
~i,·en to the brnce by n1cnns or a link nttn(:h~d to t.ltC' lowe r sicle of I he 1 )-sllllpctl ttMt and to tho wner en cl of the leYCr hundle: 1 his link is mnrkcd/ in tho sketch . . About midway on the arm, h. a~ in. rod pn~tSCS, with nuts on <·it her side : thi :~ 1·orl rfcsccncls to nuout the length of the drill used. where~~ foot, J. is provi<lctl with a V cut in i~ forwnr·d end; Ulis rest ~:; on the rim of t.ho hub. 1l1l<l through the foot nt. 1 ho V is drilled n. smnll hole to nllow tho drill to pass through: now you hM·e the instrument com-

r.lete. To use it, you r est I he foot last described on the ub rim, with Ute hole ri~ht over· tho broken spoke. then p11sh tho ll.l'm, c. upwnrds till it ,iams tlrrnlr ngninst tho inside or the wheel rim exactly nt tho plnco wbcro the new t~poke is to be put in, and with the rim in lhe V-hollow of c . Now. the drill is in JlOSition to bore i11 the exact direction for tho spoke. 1\lot ion is given by the right-hand hnndle. a'. n.nd the lc1·cr hnndlc bl'ing pulled with U1e left hund in the direction of tho Hrrow, gives feed to the <h·ill1 ltnd r~ very powerful feed it Is. I haYe dcscribeo this apparatus at some length ns it may interest Rome others, if not SPOKES. .As thoro is no drill rtppo.ratus of this form in the market. of course Sl'OKES would hnvc to make one, or get ono made, which would cost him from JOS. to 508.-A. S. P. 
V. -DRTKF A.CKNOWL~DOJ\IENTS. 

(Jnr~t ion~ hn ,.,. IJeen rcct'l\'<'11 !rum r he f lllliiWJnfl r11rrc~l'0n· •lt-nt~ .and nnswcr~ 11nl)'nwn11 l'l<•et• 111 t'JJOI',III'"" wtu..to L ocro is):ro'lltl•rt'Sl't•ro :-Jo'. t'.c l/o J/lr<~tdl ; ~'.~ti'(.J. (filll~tu•w) ; ,J.T.Il. t/,io•ff(•llf'l): "'r. J,. t•. tLnudoml ; ,J . M. I'. & Co. (1\'nttiuolwml; .1. 1'. 8. tSwmti~IJ) · tr. H. W . (l'vrA·); W •• 1. \lltl/fl~l); W. n. 0. cNc u·uhaml; .1. G. 1
\V. 11/nd"lttJil: c.;. 0. tOiolhllln) i. IJ. U. tEdill· burqlo); CO,\OU 'I'JtU.UIIIR; (,. ll. (1/l!t•lml); W. i:. 11 • . (U ull); F. C. (Br.lfn•ll ; I mu:; ll. A. N. \Citorltyl i 0. L. D. tDrtdport); TUKO; V JOTOII OYOL& Co. 

Trade Notes and Xernoran«a. 

A SO!IIEW~.AT bold depart!U'e ia bein 

• I 

t h.e lqcomot n es of an .Amertcan rail g d~e ~ Sllt.ullng solid connecting rod ends ~ ih r ~ !ui.Ju:;tnble nrrangement. Tho locom rl e 1111111 wtcn~cnt of 'be line in Qt1estion asse~v~:'-' ~xpcr1cnc~ wtth e nginc.s fltted with strn tt "-111 t ho <?1'thnary wny has shown \'Cry :n:~­that ndjust mcnt of t.he erank·pin braasea 1 l,.._ IICC:l'S!illl'y thnn or the ends of the COO ll:O .... c~pcctully If the crank-pin journal is or ~h g ~ • SJ ~l·:m1d tho best materinls aroused. On tt~~- 4 
mtld ~:~tecl. ease-hardened. has for some Yeart C:: 1 
employed for crnnk-pins with very auooesstul sult~. the onlr p recaution found necessary be!Da ~ n \'Old such high cnrbon steel as would harden lo grcnt d~·pth. nnd thus 11rove dnngeroua. It 1 
f,ound thu~ the enl(ines on tl~is line would run f::' tiftecn to c1ghteen months wltbout.ndjustment ot UJfA r ent· end or the connecting rod being requi....A aJ this. led to the ~d~ption of solid ends in&;;tM'new C_!l~llle~ no,~· bu1ldmg. 'rl1csu engines hu.ve cyllndera l1 m. m . dtnm~ter. an~ 24 in. stroke, the driYIJJt " :hc.el bcmf. 62 ~· ~n d.uuncter. Tho main cranl[. pm JU~1~na IS 5 m. m dturneter and 5 in. long. The ' d umlnlrt.y of the bl'llssrs and pins is l&rgelt "­t~·ibutcd to the use of hnrdcut"d steel, and it la oon­s•dc1·cd that the succ<'ss of the new departure will 1 be .qncstionnblc if soft s teel pins were employed, I I t. !~ \' Cl' \ ' 1 1rob~blo t hat. the. SUCCCSl;fUI workJna ot solttl. em! co~tpliuK rods hns m n mcu.sure suggeeted tlus mno,·auon, but we question very much if eoUd conll(;eting rod ends will prOYO as sat.iafacto,., 1n workm~. · • 

A ~OTIIF.R Blue nook of 10£ pnges, completed by • 1\fr. Hurnctt of the Labour Department of UJe lloarrl of 'J'rnde. dcnle -rcry exhaustively with UJe 
suhjl'ct of strikes and lock-outs. From thJa '' appears t hnt n o less thnn 509 trade dlsputa, bt· Toh·iug s1 oppngo of work, ba.Yo beon recorded ror tho ymrlSS$ . .ln thl'so the cotton trade t&kee UJe l<•ml. numbl'ring 15.1 strikes, and con! miningtollowa with l:li. If to I hcse brnnchcs of industry we add the shipbuilding amd cnginee1·lng lrudea, then In t h('S<· fom· i ·l '6 pet· cent. of the disputes ot the :rear luwe Ol'CUrred. Of the total Of tJO!I, 392 etrlltea happcnccl in England. 22 in Wales, !Jj in Scotland, nud 1 in Jrelaud. .Again, in 320 lnstancea, or62her cent. of Uto whole, Ute strikes were for adv111oelll wtLgcs. Of these 175 were successful, 111d 7$ part itLlly succcssfuiJ the remainder having falled1 or· I he result is uot Known ; M strikes were apbtat. rl'Ciuction in wages. nnd of these only 12 succeeded. 
~~· ,·era! miscelluncous causes make up the ~ maindcr. Then, ns regnrds mode of settlemeo'ot the 60!1 reported ensos, 332 were settled by conollll-t ion. 15 by arbitration. 85 by the submiBilou ol workpcoplc, 23 by bands being replnoed, the re­Rult !< of t h o rest not boin~ known . .Aa renrdl unmbe1·s, these strikes attectcd dlreetlf 111"iliD· clirt•ctlr 118,:!88 person11. and as far as l8 bto1fll thl'it· ll!('J.trcgato clnration was 7,265 days. Tbe whole of the l.lluo book bristles with tables of stntistieal figures whlch may beiolltably alnd.led in exfcll.'lO. .And not tho least" bloj!Vtot the r eport is the enrly section, whe n Mr. Burnett t.mces in ontlino lho whole histor of t.h.Q. wa.rtare brt weeu tho employees n.nd t he _,loyell. &nd of pnrlinmcntnry lcgislnllon boa rinR ~n trom l S~N to 1&>8. Finally, there is a snmmBry otforeiiJ!l strikes, which goes fnr to show tha t the .Engllth workmen nre no moroguilty or driving trade abroad by striking than the workmen ot some other conntrios. Thus, i n the United States, be~~~ 1881 nnd 1886. Mr. Burnl'tt states that 3,902 e .. ~~ took plnce, involving 22.30-1 establlshmenta, """' 1,32:1,203 hn.nds, and that in 1888, 5,689,678 days were lost in unsuccessful strikes, an d .1.972,002 in thOiet which w ero successful. After g1vlng an acOOUD of some continent~lstrikos. Mr. Dnrnett conolnd•.J "Violence and bloods hed seem conoomitantl ... most continental strikes. Workmen appear • turn out in n transport or passion, and after a mr dnyR of Yiolcnco antl uproar return lO work, atl8' 1111 v ing bcon subjected to severe ~oatmont oy the 

unt horit ics. Details ot these fore1gn dJspuiA!I = necessarily meagre, and in most Cl\8es even dumtion co.n only be fixed apprpximntely~'bdut lt ~ quite clear they are mostly brte!, !Wthdd!~.:­e,·er, go on for mN'''"' nn.d r~ w1 ,. "1111"" ..­sistcney ns oft.en bap! ... · •n England. 

• • Ad,·eniaeruents •bould ~ub the Olllte tollfUtD • days in ad\'ance llf tbt date of iuue. 
------

SALE AND EXCHANG~ 
Bolt's Patent JCno.meUetl Adhest•• ~ Proof Advertletng Paper Let~ antiJui'lctorJ, 

in all Colours and Sizes.-Sole and Ongmatfc ~· 17, Anhur Street, New 9xford Sr~et, • • lt4 a 
apply. Sample sheet gra11s. boos 

Tools. Tools, Tool~.-The .cheapest 
2 

t .ICI!~ 
trade for Engl ish nnd Amencan tools" L111'1!5•. 97iisl. 
Road, London, E. Send'stRmp for~r~e1~d~uj,c~e:dp~~rt~~~~:.::f! Stx Cabi.Det Ooplel, from or 
for :\S· 6d. Originals ~turned 
Ht>NR\'1 Alvas1011, Derby. . Whetll. Victor Cycle Co., Grimsby, 'sell Mail~. 

On Sale .-1\lednllion Lnthe with D1p::=,, Mc:dnllion l>hchine.-J. W., 17, St. 
Preston. 
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A DVERTISEJl!IE_VTS. [Work- June 14, lS90. 

year 

' 

AND INVALID I 

(( 3r, 1/arr<,•t'tld Sqlltrrt , ~Y. Tfl . 

" :\I r s. :\ [ TLLAR's little boy-taken the day he was a 

nld-brought up on ME LLI N'S FOOD till then.' ' 

Sa1n ples 1 P a mphl et, a nd Prospectus Post Free 
on Applica tion to 

MA S T ER MI LL A R. G. L :i:N, 
~~a r 1 b o ro~ Works , PECKHAM, S.E. 

r , '·I 
·t : ;- 1 (},~. 

ri ucd 
c <>nq•kr: 
wn '1 "t1 r 
r.tm• , h 

Took 

- m.....,..,. , ___ _ 
gw I 

RD. MELHUISH'S 
P\11 .:\1 

WORK BENCH 
TOOL CABINE~. 

.-

1 "" <11'"'''" f .i' ' • 
}~·, ., ,. ,,,, J",, .. ,, 

Excellence of TOOLS 
for Wood Carver s :tnd 
a ll Metal Workers. 

Bronze Medal • 188.:. 
Gold Medal • • 1890 

\\\.~ h ,,J,I t il • m, t c rn 
p'c tt: ....,l k • f T 1... ~ l 
H .trJ,,,I :c! ia thi ... t..•)' lllV ~· 

RD. MELHUISH & SONS, 
84. 85, 87. Fetter Lane, 

LONDON. 

Invaluable as a 
Strengthening and In­
vigorating Beverag·e. 

Indispensable fop enriching 
pt~~e pat"ing Soups, 

G ravies, 
E nt l"ees, &c. 

Pure, Palatable, 
instantly prepared. 

WILL KEEP ANY LENGTH OF TIME. 

SOLD E VERYWHERE. 

I 

0 I SEAS E r from the System. nnd 
· EXTERM I NA T tO enry form of Ncr"ous. e.,. 

Muscular: \M EA KN ESS speedily on:rcome: with· L ~ 
or Orgamc f f out Poisonous D1 ugs ~ 

..... . ~~ ••• ~~~ or Quack Medicines. ~ 
In-.;lli I,; ,.hould I'll" ''' that there i~ po.,iti,·cly no ~ .:, · 

~en·.: T onic :m•l If.:nl:h Rc,-tor:llm:ngc nt nu ~ ' 
C l l'lh , 1) \:\lu:1hk an•l l'armle~, :~ ... ~aturc', ),f' " how~h 
''"n rcm~.:d }· •· ELECT RlCIT\' . . , ~... ,§.~ to be 

' ~ \ • 

!Vf~.:.E·., ~: .~~~~~~s, ~ ./· ,:·~~!~:~; 
.lh.lz .. tl f:.<;,·tr:naJ!S, \. · >h·)uld wear one 

fr >m ~11£1...\IAT I C~nd :S ~.h.\OL:-- ~ Q> ,\ppli~ncc<. 
.\£ n : CTI0 1':-, 1.1\' E R :tnJ KID· 
.:\1.\' D I:--EA!)I::S, LAIJ I I:.S' ~ ,::' The,·~re~:u:~ran teedto 
A I L :\1 E.:\1'.;, or :tny. ~·orm of ~ ~·' · i•rcduc: :1 1ni.ld, >OOthi.ng, 
Loc;~l or (';ener:J.I D cb1l tty, to ~ \~ im 1,:•Jraun:;, lmpcJccpu~lc 

\\t!:lr hi· J>:ucnt ·.~ .... :,...., , current u t l·. !ct.tn<..t)' wh1ch 

ElECTROPATHIG ~ <:,;()' , pecc.h ly ' ' itali,c• C\W)' Ner'~· 
• -1, :'ll ll•clc, :1nd Or<::ln of the Bod) . 

BELT. 
Thousands of 

Te::.mnonials. 

,, . 
L~ \\' 
~ '-"' T hey Pre v ent and Cure all 

""-. ~ ,;;. NERVOU S AFFE CTIONS, 
L ~ -~'' a nd are inva lua ble l n catel of 

.,., ~v RHEUMATISM. 
WRITE FOR ... •\~;_ SuiTcrers •hould c~ll wit hout dela)', an~ in· 

COPI ES. e.,. ,<· ~pect the '1.' /wrt .<aJul.• or' Tc~tiiii OIUOIII 
'~ ~ rec~i "cc.l from :lll cbsses of society. ,;:' 

•• 
CONSULTATION FREE •:/ Ckor;t. ttriM<Jil) 

' , I 1/t:>!IIJ ,,.:J IN 
or /ly l~:!~r. t''' a!: 1mlf!trs r ( 1Jit1t4, " .J . li 

· t - ~ 1/ 11:1 -~ Ollof .):r•m&S 
a.t, .. !u.ltt,JII f'/ Curat•;t }•,t>ttrllt.') •• •' . .. • Dt mr 

~" .tf~, lhu::c-.rl ,t:,+ctrcUts. I/ yNt tut:ll t r.r/1, -::n it /~Jr ~ 
~ S'!l '"' r.,~:rlt,._. ,,., ,,· l'n:.ou r1.r:1u Fu·m 

~ s2:·'o;t;,o-;:~ s;~:~~;;~N, W. 
(Corne r o ( ~Mhbooe Pl3.:e), L. 

All Cam,um,·,·atio~ts treated n.s STRICTI. I ' PR/I' A TE iT CO,\'FID!iNTIA 

1'1UNTEL> A;xo PUBLISHED B~ CaSSELL & COM!'ANY, L IMITED, LA l:IELLE S4VVAGE, L ONDON, l£.0. 
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