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Fig. 2.- Flap in addition to Glass Door, adjusted. Fig. 1.-Cupboa.rd with Flap conc~aled behind Doors. 

A NOVEL l'OLJHNG CUl.,UOA.UD-l~LA.P. 

llY J A l\lES :-iCO'rl'. 

"TIME ls money.'' If these words contain 
any truth-and no one can doubt that they 
do-one would think that that truth would 
be o.pplico.ble in any degree awl in any case : 
that is to say, if time is oconomisud to the 
extent of but a few moment:;, money would 
be saved to a. proportionate value. 

However, it would not do, nor indeed is 
it considered an essential matter, to be 
at ways endeavouring to regulate all om 
actions in such a mu.nnet· that each and 
c ,·ery 111orncn t of time is occupied profitnbly. 
lf time-saving were uppermost in out· 
thoughts, I am inclined to thiuk that this 

reasonably goocl qun.lity would be its own 
executioner ; inasmuch thnt, in order to 
save time, the thoughts dwelling so much 
upon the subject would have the influence 
of diminishing the amoun t of attention 
requisite for the proper pel'formance of any 
particular action or nctions. This is exem­
plified in the case of n mnn nbout to tnwel 
a certain distance by foot. In order to sn.ve 
time, he may rnn briskly for ho.lf the way ; 
hut, then, for the remainder of the journey 
it would in mnny instances be (ound thnt, 
in addition to his slower progress by renson 
of physical exhaustion, he would be casting 
up m his mind how much time he had snved, 
thus mnkirw his Inter movements even 
slower still tlto.n they might have been had 
he travelled the whole distnnce at o.n 

ordinary walk,' and nlso wrongly occupying 
his thoughts, which !:ihould have hecn 
dwell in~ upon the business to be trnnsactctl 
at the JOUrney's end, which hu~iness wouhl 
then probably require more time to tran$f\ct 
than had been sa>cd by thu half-jourucy 
run. 

Of course, in tmvclling by conveyance of 
any description timo i$ most umloubtellly 
saved because then the thoughts can dwell 
upon 'the future transaction ; but I nm 
speaking of individt~nl _actions, nnu. the pur­
port of my words 1s mtendell to tllustrntc 
the fact that if certain actions, n::.~i!:i let l by 
certain methods, tnke less time to Jl.crform 
than they do by other metl~Cids, tunc or 
money is not therchr neces~nr1h· :-;:.t,·cd: 

Space requires almost as much constdcm-
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tion as time, and it is n eedless to say tha t 
a nything which economises it to an appre­
ciable extent is welcomed by those ''ho have 
not much of it at their disposal. Of course, 
t here are people to whom anything of the 
kind is utterly useless. . But then, because 
t his is the case, they should not pronounce 
them so in every instance, for I am sure 
there are many h omes and offices where 
such articles tind favour and good use. If 

tleople would recollect this, we should not' 
'e t old by cynical men, who, doubtless, can 

invent nothin~ more than a poor and feeble 
joke, that "it 'Necessity is the mother of 
I nvention,' there must be a lot of inventions 
that are orphans.'' Such remarks seem to 
spread a tint of uselessness over a number 
of inventions, but if the writers of them 
would remember that all orphans liave lwd 
mothers, they will see the foolishness of 
their words; for if an invention were found 
of necess ity nt one time, is it in any way 
the fault of tha t invention that i t becomes 
motherless 1 

con.i unction "; th. the otlt~~· ncc~ss:uy part~, ~hem. . Th~ len~th of this bon rd Khoulcl hlr 
could be a.I1pro1n·mtely utthsed, tor although, JUSt twiCe 1ts width, so that if the door~ nre 
as I ~intct previously, .t he consi<~era~ion of I e~ch 18 in .. square und { in. thick, the~ 
the tlme saved by opcmng and adJustmg the 1 wtll be 35 m. long and 17~ in. wide. )lark 
doors, tiap, and g lass by one action instead a line down the middle ont, as represented 
of, perhaps, four ot· five (for it must be by the dotted line A.' A.11 in Fig. 4 and after 
remembered t hat in most cases the doors drawing lines from A' to, n' n' c~t off each 
would first have to be opened to get at any- corner separated by those lines: The board 
thing within the cupboard, then the basin- will then be divided into three parts A B, c. 
flap would have to be broug~t down~ up, or 'l'he ~ingeing of the three _p}eces ' should 
out from somewhere-certamly, thts flap be plamly ~nderstood. from J.'igs. 5 and 6, 
could be made t? answer the p~rpose of the the letters m both dtn.grams re~resenting 
doors, thus ma.kmg only one act10n necessary the same parts. The method of hingcing B 
in this direction-then one or two brackets, and c to the doors is shown in Fig. 8. Too 
or something similarf brought out to support back part of A need not be hinged at all. 
it, and, finally, the g ass flap fixed at a. suit- for sufficient strength will be obtained with 
able angle)-althoucrh the consideration of t h e hingeing I have mentioned, as, if the 
time saved may not be of much importance, hinges are properly screwed on, theflnp will 
it will be very bandy and convenient indeed. be equally as firm as a solid board. A back 
A.s a cupboard of this d escription, I should view of the flap and doors when the doors 
advise the use of a rail across, as I show, to a re closed is shown in Fig. 9. 
be utilised a.s a towel-airer. A lower shelf If i t is intended to have the gins~ flap as 
also would proYe sen ·iceable. well, it must be borne in mind that it will 

An advantage of this flap is that it in no hang away from instead of la)~ng fiat 

Fig. S.' , 
...... 

gJn,~! A 

• \ [q' . , . ~ . : ~~~Jf 
t\\\~.\v~ ~ ;f l~ tl'l 
' ~\\ [, \~tJ ~~If, 
Fig. 7. 

I:ig. s. 
-- -- ---------- -------------- -----

A 

Fig. 9 . B. I a.' t\ u 
Fig. G.· 

.Fig. 4: 
Fig. 3.-Diagra.m showing how Flap folds. Fig. 4.-How to cut Boards to ob~ Flap. Figs. 5. 6.-Dlagrams showing Flap folded, an~ fol~n~O:~ how the Hinges a.re bed. Fig. 7.-Secuon of Glass Fla.p and Doors. Fig. a.-Diagram showing how to htnge Parts B and C ot ap 0 

Fig. 9.- Flap folded behind Doors. 

Even sul>posin~ that many of the great 
number of mvent10ns are of such a chamcter 
as these writers would intend to convey by 
their illogical witticisms, my belief is that 
no invention cre.'\.tes waste of auythlng, for 
if it is comparatively useles.-. for its named 
purl_)ose, it will generally be found that sug­
gcs~lOns are taken from it whereby useful 
a.rttcles are made. 

I have said this much because I wish to 
imply that the design I gi'"e this week is 
offered principally as a suggestion. H ence 
my reason for not giving any _particular title 
to the article as a whole. Neither shall I 
burden the reader with measurement~. I 
will only explain what it is and how it. 
acts, and name some of the uses to which it 
may be put. 1 

In Fig. l is shown a cupboard-an ordinary 
looking article. In the front is represented 
t~vo doors and a looking-glass flap. When 
e1t~er or bo~h d~ors are opened, a flap is 
adJusted as m Ftg. 2, and tbe glass flap is 
a lso placed. at an an,:de, represented nlso in 
the same dtagram. In Fig. 3 the movement 
can be better understood~ 

As a toilette cupboo.rd, the idea, in 

wa~· interferes with anything within the l ngn~ns.t the cupboard, unless.i ~ il trea~~~ 
cupboard-it folds up quite flat behind the a s1milnr manner to tbnt. "htc 1 h 3 i·ont doors. Alon" the bottom edge, nearer to t e .I 

It would also be extremely u~efnl attached of th~ flap than t o the back, cu~.::~g~;:;~ 
to a medicino or other cupboard where and place some lead or other ~ea') ~ ed lw 
search might ha\e to be made am~ng the in it. The front of the flap tS s]pportlOrt,j 
contents for a particular bottle or article. the hinge, but the back, althofg 1 s~h~ cup· 
Of course, the ~lass flap in such cases would in a. literal 'sense, fftll~ awny rom thin,. j · be dispensed m tb. board, therefore 1t 1s ~hat some c 
. Although the folding of the flap appears 1 n eeded to counterbalance 1~· ."~ robbct~l: 

stmple, care must .be taken before the proper The bottom edc,n-e of dthe a~ ~be d(\(\no. in 
result can be attamed. as are also the top e ges 0 :t ' in Fi!!. ;. 

It can be attached to any existing cup- order that they may fi~ tog~jhed~rs adju::t 
board, providing the latter hn.s two doors, Thus it will be seen ow 10 latter bonr 
each square; the main thing being to recol- the glass flap. The deeper th.j1 be tbeang•t: 
lect that the pieces necessary to form it over the former, thegrea~nd- · teJ 
must, when placed together, fit close up at which the latter may a rJ":e:i ers .. ho 
~aainst each other and the doors to whlch I have no doubt that ~:J ~ mil find the 
they are hinged. will note the above ~~tc ars ,·erT Fer· 

The flap consists of three pieces, A, B, C, suggestions conveyed 10 the~lt ana C(lll• ~.4, hinged together so that they may fold n ceable, if they auryhtbeftap att'•ched to 
as m F igs. 5 :md 6. .-\must be just. the.s~e struct a Ct}pboard Wit a d ~ri~· f~ 
of u and c put t ogether. Su.pposmg 1t 1:; the doors m the manner !:"ho maY ~­
desirable to attach a flap to an existing cup- the encoumgeruent ofkt~ose add that the 
board, the wn~~ to proceed will be to open tate to begin the wor ' may as diJ§cul& as 
the doors nt n ght angles to the cupboard, construction is by no means 
and cut a board to fit exactly in between it looks. 
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XYLO:XITE: ITS XATGRE A~D USES. 

RY D. DENXI~G. 

r:t:~F:R~ is manuf~cturec:I. under the name of 
X.\ lomte, a .matenal wluch can be used with 
n•! nmta.ge 10 many crafts and t rades. As 
\\ uR&.: 1s co~mopolitan in its character nnd 
t!oes not ~~fuse to ~otice anything ,~hich 
can b.e utJh:;~u by 1ts readers, either in 
pursUit of ~he1_r mrious hobbies or of their 
m:ans ?f .h\'t:hhood, no excuse is nece.ssary 
fo•. de\ otmg .~ome space to xylonite and 
a tew sugg~::;tJOns abOut its employment. 
Although n_ot exactly a new material it is 
not y~t ~o Wlllely known :1>~ it deserves to be 
anu It 1s more than probable that many 
of our readers have never en•n heard of it. 
Proba~ly, how~Yt:r! ~0111~ of them may be 
~cqunmtecl w1th ··1>orm~ ; " if so, it may 
mtere.st them to know that this is merely 
xylom.tc. of n particular tinish. What the 
mutc:nalis actunlly compo~edof, I am notable 
to :<tate ex.actly ; but it i:-: a prepar-.1tion the 
b~s~ of ,~·htch IS paper. How it 1s made, and 
?• "hat, ts not, ~o,~·e,·er, ot mueh consequence 
JU:<~ now, a~ tt I,. not nne of the things 
wluch are smtable for amateur manufacture. 
The u~er must buy it re.1dy made, as he 
c~n ea~tly do from the makers-the British 
~ylomte Company, Lilllit ed, l:?J, High 
::Street, H omerton, R 
Th~ appearance of t~1e p~~:p:,t r~tion is by 

no menn:) eaT to u~scnbe, tor tt 1s t u L<.! had 
t ra.n'iJiarent as gla~ or op.1• tlll'. ~now-,,·hi te 
ur Je~ · lllack, or, 1n fact, apparently any colour 
nr tutx ture of l·olours that ma.r be wanted 
I~ is n~t su_rpri~ing to tiud tlu\t this facility 
ol leuum;; Jt :-:eh to assume ~nch a variety of 
a J.'pearanee · has IJ~en taken full advanta~"e 
ut b)~ the manufacturers in giving to t~e 
pn~llc th~ "countt.'t·~·cit pre-.cntment" of 
,·anuu:-~ ammnl and mmea·:tl ,.nh:o:tau<'es. The 
~mitations <?f the real tlt in:; nre. in mn.ny 
ll1:3tances, SUUJJly wouderful in their closlol 
appr_oach to Nature. The" grained ivory,·' 
for mstance, has the pcculiat• grain anu 
creamy look which arc S(·)uom ~et.'n in sub­
~titutl's for h·ory. Tort ·.,i~e-shcll . both red 
ntll~ dark. ~·lear nnd rlo~dy amber~ the costly 
lapt:-: la;mh and mal:tchat.:, are a ll imitated 
with gn•at fuithfnlness to Xature. In ad­
dition to th t:' e and other imitations, plain 
xylonitc c:1n he bad in nil colomt~. 

I t is matle in any thit-kness up to about 
1 in., in ~heets or slabs which generally mu 
ahout 3:J in. by 20 in. ; and is sold by weight. 
The price is .ts. per lb., except for the grained 

- i\·ory, whic·b i-. 1:-:. more. Of course, it mny 
be ~sumell that in !'mall retail quantities 
highet· prices will have to he paid, so that 
the nm:1tcur must not be disappointed if 
1~~:: lu\>; to pay more. I n texture xylonite is 
c lll:-:e nnd compact, without any grain like 
r hat of wood. It is, to n small extent, 
. ~ xihle, and can lac rendered more so by 
!teat- which, however, should be carefully 
UJIJilit.'tl, as the matt>rial is very inflammable 
when ltrought into actml contnct with fire. 
It J:i only of modernt{: hnrl'lness, so that it 
1·an he <·ut with the greate$t en~e. It cuts 
freely and rleanly, without the slightest. 
t encloncr to tear, or roughnes~ of sul'face. 
CJ n tlus account it i:~ admirable as a 
111ateria l fnr ca r\'ing, ellp<.'Cia.lly for small 
t. • idl·:i which rt-quire carefully and minutely 
wnrkiug out. I uJeed, it may be said that 
nuytltin~ whidJ tlae high price of ivory, or 
c.tlu:r co:,tly material:-:, renders inadvisable 
(() r emJ,Ioyrncnt, may, so far a.s appearan~e 
ti etmcerneu, Lu sncce~;:o~fully rendered m 
:1ylonit.e. In ca. ... e the ~o;uggestion of ivory 
may lead some to think tltat carving tools 
a.s Wied Ly th~ ivory WtJrker arc wn uted, let 

it be said that ordinary cal'viog tools are 
best. .The only point in which it may be 
at a disadvantage is in durability · but as 
small ornamental articles are seldom 'exposed 
to much wear and tear, this is of little con­
sequence. . Of_ courset there are some people 
wl:io. on prmcip!e ObJect to all imitations; 
and .1~ the mention of xylonite offends their 
sens1~1ve ~sthetic feelings, because they re· 
ga.rd It as an outcome of perverted ingenuity 
let them treat it as xylouite simply and ~ 
a. m~ufactur.ed production of wn1~h many 
beautiful !lrticl~ can .b~ m0;de, without re­
ference to 1ts bemg an 1m1tatton of anything. 
The most enthusiastic Ruskioite could 
har~ly object to this, unless he is :r_lrepared 
to ~nore all new productions whlch may 
perchance happen to resemble something 
that ha.~ been pre~ously familiar to him. 

I n thin sheets (t..e., those of the thickness 
?f ':eneer), xylonite, under the name of 
Ivorme, has loo~ been well and favourably 
known to the mlnyer, or- to give him his 
trade name-the marquetry cutter who in 
!~lost cases is precluded from th~ use of 
Ivory on account of its costliness. Now 
that the once fashionable Roule furniture 
seems as though it would again enjoy a run 
of popular favour, it may be useful to sug­
~est that the tortoise-shell-finished xylonite 
1~ \Vell adapted for use, and is much supe­
nor to the common French imitations which 
are so frequently seen. 

Those who ta.ke up fret-cutting as a. means 
of recreation or profit, might greatly enhance 
the ~eauty and I?tr!u.sic value of their pro­
ductiOns by the JUdtctous use of the mat·erial 
under not1ce. Smo.ll things only would be 
m~d.e entirely ?f i~ ; but ~he capabilities of 
on~mal execut10n m working from fretwork 
cles1gns as published, are much greater than 
most amateurs imagine, if one may judge 
from their slavish following of the printed 
suggestions which are so often .,riven with 
the designs. What, for instance, is to pre­
vent a design being cut in xylonite some 
1\; in. thick, and used as an overltid fret on 
solid wood 1 Everyone knows the fro.gile 
nature of most fretwork article.-; when the 
wood is, as is genenHly the case, cnt through. 
'Vho.t is to prevent the article l ·eing made 
of wood of appropriate thickness, and then 
overlaid with xylonite 1 If this be done, 
nn article infinitely more durable, and not a. 
whit less beautiful than if it had been made 
of ordinary fretwork, can be produced. To 
give an instance from an article before me. 
It is a "postcard-holder," or receptacle for 
note-pnper-just such a thing a.s would be 
useful and ornamental in any room- from 
a desi90 which came under my notice in 
one of the periodicals. If the workin" 
directions bad been adhered to, ; in. st~· 
would have been m;ctl, with the result of 
an elegant but fra~ile article. Instead of 
that, fret-cut xylomte glued on solid {in . 
mahogany gives a really serviceable thmg. 
Anotlier consideration is that the time 
and labour were less than if it had been 
mo.de in plain fret, unless, indeed, duplicate 
parts had been cut together-which is not 
always convenient-inst-ead of separately. 
There is, however, lit.tle a.ppreciable clif­
f erence in the amount of labour when several 
thin sl1eets of xylonite are. cut at the same 
time, so that with one .operation several 
parts of the same outline can be made 
at once. At first the fte~ cutter, especi!Lily 
if he uses a machine, - ma.y find xylonite 
rather awkwnrd as it is so much softer 
than the materia\s commonly used. A very 
small amount ·of P.rn.ctiCi) will enable him 
to overcome this difficulty. ' 

One more use 01ay be ~ted for 
~ . 

xylon.ite-it h~ been found very useful oa• 
substitute for ~vory for piano keys. 

In the lathe 1t wot·ks Leautifully and being 
susceJ?tib~e of a Yery h~h polish', the usea 
to whtc? 1t may b~ put are alUJost endless. 

T<? gtve ~om~ 1dea. of it.s weight in pro­
portion to Its. stze, I may say that n. piece I 
~ now 'Yorkm~ on, and measuring G in. by 
3m. by 1. 1n. we1ghs as nearly n.'i possible llb. 
From tl~ts the npproximntc cost of n piec& 
of any s1ze or th1ckness mn.y be easily calcu­
la~ed. No doub~ th~ .Xylonite Company 
will answer any mqumes that mn.y be ad­
dre~sed to them on points and uses which 
on ~ccount of space, must neces~nrily b~ 
onutted here. I may sum•est that inquirers 
should have the courtesYto enclose a stamp 
for reply ; and that if they only wnnt t~ 
purchase an infinitesimal qunnt.ity, it wil l be 
better to get it from some retail dealer than 
to trouble the manufacturers, who however 
obliging, can hardly be expected to'lny them­
selves ~ut to supply small cuttings at whote­
sa.le pnces. 

WIIIDLEY'S RE1.0LYI~O-T.lDU;; D.l.ND­
SAW lL\.CH~E. 

13 Y THE IN\" ENT 0 R. 

THE Usz oF TilE :\LH:nt~!-: .\~D Tux 
V ilious PunPOSEs To wmt.:n JT lS 
APPLIED. 
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IT will perhaps be a.dvi::;ahle, ns eondnring to 
a clear perception and a rorrect. unJerstand­
ing of the distiocti-re principles of the table 
and guide fences of this mnd1inc, as nl':io 
the why and wherefore o£ their ndoptiou1 if 
we first investigate the conditions met w1th 
in the twisted form of a handrail wrent.h, 
whose olan must of necessity b~ pnrtly or 
wholly -curved, and its axi: p:ntly Ol' wholly 
inclined. This is taken ns a repre~entative 

case, as it involves principles and operat ions 
ns~ociated with the proJuction of mnny other 
forms of work. In Fig~. 4 and :J (page 7~9} 
we ha'"e the plan and elevation of such & 

rail. This, it will be seen, starts from a 
straight and level slto.nk, from which it. 
rises by an ''easing" to its greatest pitch or 
inclination, and thence, without further 
alteration of pitch, extends upwards and 
onwards over a circnlar plan, thus forming 
at 'ts upper part a solid helix or squnt'O 
thrl Ld-screw. The inner nnd outer edges of 
that portion of the rail standing over the 
circu lar plan, though not strictly cylindrirnl, 
way ior all :practical purposes be considered. 
and dealt With as such. nnd as generated by 
two straight lines pa.mllel to, and re't'olving 

·around tlie a.xis of, "well" or cylinder o.t de­
terminate distauccs thercfrom; and the top 
aud bottom surfaces as generated by two 
parallel lines, a b, and e d, moving hori­
zontally along two ''falling., or directisg 
lines on either the inner or outer cylindric 
surfaces, and tangent to C'p~>OSite sides 
of a smaller cylinder (A}. 1• or obvious 
reasons, the whole of such o. mil would no~ 
be formed of one piece of woo\1, but of 
several pieces joined endwise, ono of which 
is shown separately, Fig. 6 bein&' plan and 
Fig. 7 elevation. It will o.l~o oo evident. 
that this piece of rail can ·be contained by 
or cut out of a plank whose thickness is 
equal to t f. If now the plnn of wreath­
piece be marked on a board (any thickne~) .. 
as a b d «;_ Fig. G, and this is made a 
level base whereon to " horse '' or fix in aoy 
required position or inclinntion a. piece of 
plank of sufficient size to contnin the wrentb­
pioce · then working upon the level table of 
an orainary {ono Of bnnd·S..'\W Or fret-sa.-

.. • 

• 
• 

• 

• 
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fixture i lmt if lltc! piklt Vll.l' i•!li Uu:: ,1,}11t 
mu:;t he fr•:e tt! llll'll rt l'tJIJIIfi llt rl 1\ll.W 
uthcrwiHe Lhc nul .. c;uttld II•Jl IJC t;tJl to 'th: 
proper l!nc. J n J• !I{· l IJ tht} wt;t:tJ.lh-J1ikJ.1: 1. 
shown m J'l~n w1Ll.' . cmc twust cut 1.,,111 _ 

machine, nnd w~ing the plan of . wre::th 
marked upon the baseboard ns dtrectm~ 
liues to cut by the cylindric surfaces of r:ul 
may be cut, ~s Fig. 8-if the ca.pactty 
of machine will allow of the top end. of 
plank passin£1 under the upper .s~w gmdes 
a.nd the maclune arm. The condtttOns when 
this would be practically possible are few1 and 
in them the liability to saw breakage constcler­
able, in consequence of the large. amount -~f 
unsupported saw between the gutde. blocl,:s. 
The work would also be one of c~~s 1derable 
danger, consequent upon the stabthty of .the 
whole beiu n- destroyed by the act of cuttmg. 
We mirrht instead of '· hor~in~ " the plank, 
erect a~ ~uxi lin.ry incli~ed t.aole UJ?Ot~ the 
machine tnble, a hole bemg formed m 1t for 
the saw to pass through1 and the whole so 
arrann-ed that though it could be freely 
turoe~ around the sa.w- the cutting edge of 
the saw being prefernb.ly the axis of rota­
tion-it would be restrmned from movement 
in any other direction. Upon this auxili­
ary table the plank is plnced, its upper 
surface marked to correspond to an oblique 
section of cylinders, su.cb that the plan ?f 
lines will correspond "1th the plan of rail, 
as Fig. 6 ; but as this auxiliary table cannot 
be traversed about the machme table, the 
plank must ha,·e a traYersing motion of its 
O\Vn of such a character that though the 
plan'k may be moved anywhere about the in­
clined surface upon which it rests, yet any 
horizontal line upon it, as, for example, the 
minor axis of our directing curves, shall at 
all times be horizontal. This done, the 
plank can be cylindrically cut, as Fig. 8, the 
same as when horsed, subject, as then, to 
there being sufficient space under the 
machine am1 for the plank to clear-a pro­
viso that effectually limits the application 
of these methods to cases in which the in­
clination of the plank is extremely small, 
anit then in very few instances would the 
end warrant the means. 

If, instead of formi~ an auxiliary table 
to vmrk upon the level table of the machine, 
the machme table can itself be inclined 
from the horizontal and caused to turn 
around the . saw, as I have done in my 
machine, and the movements upon the table 
of the material to be cut can be suitably con­
~rolled, a.CJ they can be by means of my ad­
;nstable guide fence, with itc; double sliding 
action-viz., that in the direction of its 
length, and that transverse to the table­
tLen, a.<J in the manner described, any point 
upon t~1e material can be brought into con­
W!t ' vtth the. saw teeth, and the material 
whanccd ag:amst the saw in such a manner 
a'i trJ c:au~e; the ~~aw to cut in any required 
tl •,r'~c:tirm, the result being as before. It 
w11l alnrJ IJC ev!dent that hy 'YOr~ng direct 
llJI'JfJ tl. c~ wadune tnble we ga.tn tn conveni­
t;ur;l:, ~-;rt f tty, and range of ca.pabilities · and 
t.la'; Ut,) ,J~ u.at iA adjustable lor one pitch is 
lv! J'•"·lfll,l~ for any within ita range of in­
t;l I ll:d .I(JI I. 

lu• I am. lltrfJugly dcHirous that there shall 
he rt(! m 11\St pprchcnHion in the rni nds of 
11.ny w1th rcf(;J'(;ncu to tlte deAcdption given 
~n.d ~ltrtt tl.l(.: t:ltarl\.f;tl:r c,( tltc cut and th~ 
T•rJn(;lpleH JnVf.,JvetJ in ftmning it shall be 
t:l~arly uud<:rHUJ(Jd, l 11lmll, 1.1.t tl10 risk of 
h<:HJg t!1c!u~l t t. unncr.c~ILri ly twliiJUH, hcg my 
rMdcrs liHinl~<mce for u. mCJrnout, for L)10 
81\lcc of thoc~c, 1f n.ny, who HilLY lm.vo f£Lilc.:d to 
follow me i 11 t ho fcm·goi ng dc11cri ption w Jti lkt 
I pre~cnt ~he COII(~i tions iullto form or' a COlll· 

p~rat1ve tl!ustratton. J mngine tbo wrenth­
recc f8!1U11'8d, O.nd the COHta.iniog plank of 
. C~'it .t1uck!lell~ for Rame fixed in space at 
1t.s })I oper mclmatwn and position o.s F ig 
6, 7, and also a narrow saw, as a bow-sa~· , 

working vertically and cutl'.in~ to ~uidl liT11 
u Jon the upper surface of. th~ pla.n c, t JC 

n~ide lines to be the prOJCCtiOII upward::! 
~ · on the inclined face of the plank of the 
pfa.n of rail, Fig. 6, nnd the snw caused to 
advance in the cut, as ma.de-th~n the f?rm 
cut out will be tbn.t shown by Fig. 8.. Sup­
pose, next, that inste~d of the saw bemg a~­
vnnced to the maten al and turned to sutt 
the curve, the material is advanced to the 
saw and itself turned, then the .same result 
must follow as before ; the ~ottOn between 
saw and material being relattv.ely the same 
whichever wa.y we work. 'l;'hts movement 
of the material to the saw m the m!lnner 
stated is that which it will be se~n IS ob­
tained by means of my table and gutde fence 
as descri becl. . 

The method of working this machme fC?r 
the production of oblir~t.O para.llel c~ts IS 
fu rther illustrated by Ftg. 9, m wh.tch a 
block or piece of plank a, correspo~dmg t_o 
that shown in Figs. 6, 7 is shown m P.OSl ­
tion upon the inclined table of t?e machtne; 
the inner cylindric surface havmg been cut 
and the outer cylindric surface partly cut. 
The block a is secured to the fence b by 
any suitable mean~ i it can be secured by a 
screw passed through the side of the fence 
into the waste wood of the block, screw­
holes being provided in the fence for such 
purposes, or in the manner I have shown. 
A strip of wood c, whose width is ef),ual to 
the thickness of the plank, can be screwed 
to the fence and the plank secured to that, 
either by a couple of metal dogs d, d, or, 
what is often preferable, by a thin strip of 
wood lightly nailed to the batten c and the 
plank a. With various conditions various 
modes of attachment will readily suggest 
themselves to the practical workman, and 
need not be further dealt with here. It 
must be distinctly understood that any 
horizontal ordinate of the directing curves 
upon the surface of the plank must be placed 
horizontal when attachmg the plank to the 
machine, and this position can always be 
found by placing the line parallel to the 
sliding plate g in the table. If then the 
sliding plate g and the sliding portion of 
the fence b are each free to move in the 
direction of their lengths, and the t able is 
free to turn around the saw, the plank can 
be readily and easily cut as shown, no 
thought being ~ven by the operator to the 
movements of slldcs and table, which mo,·e­
tnents take place, as it were, automatically, 
subject to the pressure necessary for guidino­
and feeding the work to the saw. o 

Having cut the cylindrical surfaces of the 
rail, the inside falling lines are next marked 
upon the concave side of the block, and the 
upper and lower surfaces of rail cut by 
" cmdling" our block or wren.th-piece ·upon 
tlte level table of the mnohine, the block being 
c.nuse~ to tum therein, and kept axially in 
lm~ ~1tb the cradle as advanced to the sa\v. 
In F1gs. 10 o.nd 11 a simple form of cradle is 
shown, consisting of two straight pieces of 
wood extending from side to side of the 
table, parallel to each other, and secured in 
position by thumb-cramps or hand-screws 
(not shown in drawing), so that the outer 
~;urface of the wreath-piece may bear on 
their. inner edg~s and on the table, as shown. 
It w11l be not1ced that the outtin~ edge of 
the Raw dooM not intersect tl1e axts of the 
cmd lu - i.f'. , o( rail - but will C01Tespond in 
position with the lines ab and c cl Figs. 4 
l~ntl 5. l•'or this work it is necessary' to use a. 
vory nnn·ow saw. having o.. large amount of 
set, as tbe work 1s all atw1st. When, as in 
our examplo1 the wreath is of equal pitch 
throughout 1ts length, the table may be a 

pleted, an 111. po11t t1r~n for t;ontmr:rtc.: in 
the other. Ftg. 11 . liS end elevatir111 1 ~ 
same. The dotteu hncH Khow lJ'>Kitio11 ~~! 
completed '~rea~!~ at cnu of cut. 

The headmg .JOII1t of wreath deHcrilJol iJI 
formed at rig!tt angl~l'i to the axiH or f:LilirtK 
element of ~all, but 1t woul1l !>e out11ide 1t11: 
scope of tlus paper to explam how tLi.i ill 
done. 

It may be objectecl .hy some that ltowcvcr 
suitable these machmes may ho for lite 
production of wren.ths.~y the so ~a.lled bevel­
cut system of handrmlmg-my Illustra.tionH 
being of that character- that ther, would b~ 
useless for the pror~nctio~ of ,ra1.ls . by the 
SC')tul.l'e-Cllt system of workmg. rlns IS not so. 
~\'hat apJ?lies to one system of working wiU, 
m the mam, n,pply to both, each system being 
based upon the same fundamentnl principles 
In fact, wreaths exactly alike have been cut 
by these machines tC? the Level and square­
cut systems respectl vely ; the waste wood 
removed by process of sawing being in each 
case glued together again in such a manner 
as to form a hol_low ca~e the original shape 
of the block, m wlnch the wreath-piece 
could be replaced, making all solid as at 
first, the wreaths being interchangeable 
each fitting either case. Several larg~ 
buildings in London have also been fitted 
with continued rails cut to shape with 
this machine by the square-cut system of 
working. 

Circle-upon-circle framing is cut in a 
similar manner to handrail wreaths. Thus 
in the case of a circular-headed frame in a 
circular wall, the jambs of frame bcina 
parallel on plan and crown of soffit horizonta~ 
the intrados and extrados and the inner 
and outer faces of frame are cylindrical 
surfaces, and as such can be cut in the 
manner shown. If the jambs are radial on 
plan and the crown of soffit horizontal~ then 
the intrados and extrados of heaa are 
twisted surfaces, and the cradle must be 
used. 

FiO'. 12 shows plan of table as applied for 
anguiar cutting, such as roofing; the slidinq 
plate in table is parallel to the saw ana 
free to move a determinate distance, regu­
lated by an adjustable stop, not shown in 
drawing. The arrow in this and subsequent 
diagrams indicates direction of motion. 

Fig. 13 is plan of table adjusted for cu~­
ting dovetails. An accessory fence h 1s 
here shown affixed to one end of the fence 
b, but can be affixed to either end. 

Figs. 14, 15, 16, and 17 s~owplan a~~ end 
elevation of canted table m two pos1tton~, 
adjusted for cuttiug dovetail pins. In th1s 
case the sliding plate can be made fast, and 
the material only moved. 

Fig. 18 is plan of table as adjusted for 
cutting the m1tres to nosings .of stair-.treads. 

J.t'igs. 19, 20, and 21 are lllustratwns of 
work for which these machines have been 
found to possess considerable advanta.ges. 

Fig. 19 is a sketch of part of a staucase, 
having a housed wall strmg-board an4 a c~t 
outer string-board. The outer stnng IS 

detached from the treads and risers to sbow 
the mn.n ner in which the various parts . nrd 
cut, every part being cut to the ~eqmre • 
form a.nd dimension by these machmes, by 
the aid of the adj ustable fence and s~(lps 
and the slidinu pbte in table. The mttr:s 
to risers a re ~ut upon a canted tnble, t 6 

sliding plate in table being parallel to the 
side of ~aw, and free to slid~, nntl the fence 
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b t To cut tho corres-

Gt right nn71rs t .ere o .. ,.., bo·ud the fonct~ 
1,onding nutr

1
cs 1

111 ?r~~;d 1 ~ sn'i t thonn,!!lc 
must. be nugu nr y .n'hJU:sl f. ~ tr·r· n,. 'l'lJO 

l ·t "tt ec ··e o .~ c-· mad~ 'Y rnt re '' ~~d of trends next 
stopped ~qunrCI cut! nt .~tl tnhle Jevel (ns 

·. <lutcr stnng Is. nmt 0 "
1 1 

•· ,..,ht angles to 
Fig. 1:?), but .w.rth fence n1nnd'usting the 
the s:t.w or sltchng P!11~e. l:tc (~s Fig. 12), 
feucc angularly to slll~.tu:_£onrds for trends 
the square cuts to s~ tno lso tho mitres to 
to rest on can kb~ rnntl e,b~cJ- eclrto of trends 
+ ) ' bv WO!' Ill~ IC ' o t f .. rc.'lt ::-, . \ b tter nrrnnrremen or 
next the f~nce. J c · ·y· ,.,. lR-n strip 
1he mitres11s that s~~:~u l;ch~~· wide bein~ 
<>( wood t tree or :l d f e to 

Jlllt<ed between edge of trea( an. enc , ive 
I h' h .t mny be secured; tlus to g 
w 1c 1 ' h ts A~ 
dearonce to sn w between t e . cu. . I ~ 
when cutting this way the fence tS srmp ~·t 

'd' ·vut" no support to the mn.teua 
~~r~te!fl on,

0

t.be mnteria.l ~nd fence. mtb.,t. b:; 
held firmly together wlnlst cut IS emo 

m~h~ dovetailed notches to treads, nnd 
<fo,·etailed ends to b:tluster8-, eau be cut as 
s botm in Fi!!S. 13 to 1 i . 

Fi<rS. 20 a;d 21 are two com~1on p~tterns 
of valauce-boards us~d extenst~ely 1or .the 
!Ja~:!orm roofs ol railway sta.tJOus, vernu-

et.c. t· ill 
The whole of tlJe vnriou~ oper:;t lOllS us-

trated by Figs. 12 to 21, mclus1v~, cat~ be 
oe1:ecuted accura!:ely to form aud dtmel}SJODS 
by unskilled labour, no pr~vious m.a.rkmg or 
setting out of the work bemg requu·ed. 

The examples here given are ~ut a repre­
A!Ientative few of very many special to tbe~e 
machines as apart from those possessed tn 
-common ~ith other band-saw and fret-saw 
JDaehines ; but sufficient has been shown to 
give some idea of the many advantages 
these machines possess over other forms.. It 

:U, however only by use of these mnclunes 
that any aaequa.te idea. can be formed_ of 

• their ca.pabilittes and value as labour-sa.vmg 
appliAnces. 

-

E L ECTJUC LIGf£TS . 
j ]/OJJfiL 

- . h circnm~tances ~s t!te;:e, 
mnnncr .. t 1nllcr ~~1~0 :~ttclllpt cle~tnc ~~;.;~t:~ 
it is ndnsn > e tHI cl nnliiO mnclunes, u 
in" direct from t te I~ 'f clu.tr rr in" accumu· 

,.., I . the wor ~ o • o ol Ct'"Y use t tcso an . np the :mrp us en ..., 
Iators, and ~hml st~h~ areumulattors can. uc 
of the cng1!1e . . 'I 'th the dynamo dunng 
plncccl in cu·cutt Wt to receive the surp_lu::> 
the day. o.nd be n~o.cle ·hils t it is also domg 
energy of ~he engu_t~h~ the dynl?-mo 1~1 ay be 
other work. At 11/o t · li('fhts ted wtth the 
stopped, nnd the~ c\t~~cr.~unulntors. This 
energy stored UJ;> 

111 t ti ;l or obtaining nn 
is als<? n. ~oawemcn ~ m,e eta~rri ne hns stoppetl 
electri C llght nft~t n~ b(cGkdown of m n.· 
runnin« ns dnnng ' 1.' . day's work 

· "" · fter the ontat:ll.Y ·u 
cblllr.ry, ot a. . tl workship. It wt. 
] Hts been d1on~·:f1

1 ~~~of obtaining electnc 
nl::;o soh·c t. to .C 1 0~1 d f. n tida.l move-
lights Jrom wmduulls nn t OI 

ment. . . torn.rrc batteries, or 
Aecllmulntots,, ~1 ~ they nre sometimes 

secondary bn.ttene::., n:. ersons suppose, 
named, are not, a~ _some, r are as truly 
reservoirs of eJectnct~Y: ThC'y imn.ry 
rrenerators of electnctty as nny pr , tc 
, • h' h · · ox.tdt'sed to rrenera battei'Y iu w tc zmc IS . . .· o rrent 
n.n elcctt·ic cnnent. The electiJC cu 
~nade to pass through the cells of ~n fi:C· 
cu.mulator for the purpose of chH&~dgbl tt 
does not remain in those cells as, a u~ ' -~. 
mere! r passes onward, and efiects m . 1 :; 
pa.ssa~e a chemical change in.the mat;na:~ 
contained in the cells: Thts _chanoe 
simi lar to that effected m ~ platmg v~t h_Y. 
electrolysis, where the electnc ~urreut bt eal~l 
up a &'l.lt of a metal and depostts. the m eta 
itself on the uegativ~ e!el.nent m ,the va t. 
There is, however, tb1s d1fi.ereuce : The. de­
posited metal on the negat1v~ elem~nt m a 
pla tinrr va.t is usua.lly Identtca~ mth that 

. 'XODEL ELECTRIC LIGIITS. 

compo~iog the positive ~lem~nt m the .~me 
vat, and, being thus ahke m eomposi~I?D, 
they do not form in themselves the postti ve 
and nerrntive elements of a battery or 
generat3't· of electricity as do. the plates o~ 
an accumulator. At first, as m the Pht~lte 
accumulator, it is true that both !legattve 
and po itive plates are exact m com­
position beino- both of sheet lead. The 
passarre ~f the cetectric current from one to 
tho otLet· through a solution of dilute. s.ul­
pburic a.cid soon alters the compos1t10n 
of thoi1· surface:;, for, ns tlie oxygen of the 
solution is set free at the negative plates, it 
unites with the lead to form lead pero::\:ide, 
ancl thus coats the ne~n.tiva plates-with a 
salt tha.t becomes highly positive to those 
plnte!i which fm·med the positive elements 
whilst the cells were beiuoo chat·ged. By 
frequently ohtu·ging and aisoharging the 
cells of his battery, Plante ''formed" the 
bn.ttery pla.tes nnd built up his accumulator. 
.Modem accumulators are mnde up in a more 
expeditions manner, as will be seen, but 
even now much time is consumed in "form­
ing" the 11lates of an accumulator, 01·, in 
othel' wOJ:dfl making th~m fit to lmdergo 
tho cltonl iOni oha.nge wluch convet'ts them 
in~o tho positive and negnti\'e elements of n. 
)JI'llllUI'Y Lnttcry. 

DY GEORUE EDWIYSON DONNEY. 

• 
.AoouMUL.\TOM ort B·rorrAog llAT'.l'I!Bri!8-AoouAtU· 

LATOil PLATPJf-{JUAliOIJIIG .ACOUMlJLATOltlS­
p OCKn AOOIIIIULATOJUI, 

• • 

AtJCU.mulat<w1 or Storage JJattt?<i.u.-If wo 
<:an ensure a constant, steady, and cquo.blo 
~reo of J>ower to drive our dynamo ma.­
chines, suclt · as that obta.ionbJ e from n. 
goocl steam engine fitted with a. sen~:~itive 
governor, or from a water motor" fed with a 
ee>nAtant and cqunblc tfow of waeer, 01' from 
a f11rgo lfllH cngme working with a con~tnnt 
!JP.avy load, we 11haU ho aLl'\ to ensur·o steady 
~fectrio 11ght8, free from pulsating effects 
and flickering. • l3ut if t}w ~ngi.ne is' doing 
~thor work bGHJ.de olcott·le I rgh t1rrg, such nH 
drivh1g lr~tlrCIJ, pl~nOI'i:l1 drilling machines 
and dru.wlnif maolfinoH, who•·o tLa wol'k iJ 
alwa.y~ vurymg'-COIIHCfJUOnt upon mnchiiiCIJ 
pclug tnkon o~· or lJilt on ut iutorvalH, or· 
IJCO.Vy cuts be1ng o.kcu on tlto mntol'inl 
operated on in tho tnnol1itJOH wo muttL uoL 

. ~xpe~t to lro.vo atea.rly elcct1~ic Jightli. At 
. <>no t tmfl tlr~ speed wHlalo,w dowu until tlw 

red light of the ~nrnps Will be iutolernble 
and. at arlother trme the engine will rnc~ 
unt~l the ~amps twinkle with the unwonted 
flqdjnncy Im~~rtcd by extra current to theit· 
il~ments. Suclt usage must shorten the 

6Xlatence of the fila.mcnts, nnd there is 
~fways ,Q. .danger of total and instantaneous 

· ~rh,pt1on of all or nearly all the lamp filn-
1a;8tl.t8 when an. engine rages ,off in this 

, A c·cumulalm· P/ait•s.- In the nccumula tor 
111vontod hy . . M. 1~1aut1\( tho plates wero mude 
of loHg H(.J' IJIH o{ lone rolled on n wooden 
oylindt.JI', wi th insulating strips of rubber 
pltwud l,utwoon t!1e plu,to~. 'l~h!s t·oll of lead 
" :ns tllc11 Jlln_cctlm the contnuung cell in a 
dtlule solutton of suJphmic nciLl, aucl a 
st1·ong cnnont of electricity pnssecl from one 
]Jla~e to the other, backwnrcl and torward, 
unt:Il both plates Lnd been formed. 'rhis 
tedtous pi'Ocess of ' ' form inn-" went ou for 
some fourteen dn.ys, or unti('the surfaces of 
both plates hncl been rendered spongy. Ho 
subsequently found thnt he could sh01'teu . . 

t ' 

[ W o1·k- Fohrunry 21, l.89t 

tl1te P ,.1·th nitric acttl before makLug the"' 
p ntes '' · "4 

IJ into a. roll. 'I F . 
u n t it was left to 1\ • ' ame to dascover 
1 n~uthe process could be I~tuch more Hhort. 

~~~ed by coa.ti ng th_e plates \\:tth 1:c~ lead b~.fore 
. 8 1 . . 1· n« th em m the actd nux tu re. Smce 
unm " o h · d his di~covet·y tb~ process a~ n~~erve much 

ttention from m vent or:>, and I!ln~merable 
a. teuts have been taken out fot· Its tmprove-
pa t No real advance has been ruade 
men . F , 1. . ' 
1 \'ever on M. • aure s c 1scove1·y m sub. 
IQ\ ' l t . . l f ' l stituting any ot .ter mn e113: OL p ates, 

nlthough some 1mp_ortnnt Imp~ov~ments 
lawe been. efl'ected 111 the a.pphcatton of 
lead permade to tlle plates of accumttlators. 
It ,ms soon found that the red lead paint 
put ~n the bntt.ery plates peeled otf.whilst the 
pla.tes ,yere bemg cba.rge~l and dtscbarged, 
nnd thi ::; peeled-off co~t 1ell to .the. bott01u 
of the cells, where 1t short-cu·cutted the 
plates. 'fo fix this ~oat .securc_ly on the 
plates has been the ~hief ntm of tmprovers, 
and the m~ny patents taken out represent 
,·:u ious devtccs to secure. that end. I can­
not here stay to ~~.ent10n all. the many 
"improved methods of prepanng accumu. 
htor plates by means o.f en_velopes, a~d 
grids, and pa.stes, and per[orattons, ~ut wtll 
111·oceed to describe one method w htch has 
the double rucri~ of being as good as a!'y 
other in its prac~Ical y~sults, and far supeno1· 
to many in 1ts sunphcity and cheapness .. 

The roll form of accumulator pla.tP.s m­
troduccd by Plnntc has ~een superseded by 
the oblong form uow m general us~. A 
number of oblong plates are vertically 
placed in a rectangula.r tro~gh or cell, 
parallel to each other, after bemg first ~re­
pared so as to ensure the .P.lates followmg 
each other alterna.te~y pos1t1 ve and neg~­
ti,·e. To explain th1s arrangement, I will 
('f ive a detailed account of bow a ce.ll may 
be ma-de up :-First, then; th~ cell Itself­
that is the vessel to contam the plates 
and th~ acid charn-e. This may be made 
of stoneware, or of wood rendered water­
tight, but is best made of glass w_hen re­
quired for general . purposes. Ebomte ~~lls 
are used when hghtness and portabihty 
are desired as in the small accumul~tors 

1
1 

• " " " f try 11 used for tghtmO' up gem or a 
lamps. Cells marle of wood will recorn~~nd 
themselves to amateurs and readers linng 
n.way from districts in which glass cells can 
be procured, because wood cells can be 
made at home. The best wood for the pur­
pose is tenk. The pla1~ks,. or _boards, of 
teak should be at least ~ m. m thtcknc.ss for 
small and medium-sized cells, aml 1 m. for 
very large cells. It:. must be understood at 
the outset that the cells bave to be made 
not only water-tiooht but also acid-pro?f : 

0 
' h ' t d ('f and this is not nu easy t m~ o .. o. seerno 

how rapidly sulphuric acid w1ll dtsmtegrJte 
woody fibre. The joints of the "~~od must 
be well made and closely fitted. I he edges 
of the boards must be grooved and tongued 
when more than one width is employed. 
1'he end joints are best do\etailc~. Som~ 
makers put the cells tonoetber wtth bra::-~ 
screws. .After the cells ~re put togeth~r. 
they must be made water-tight and :1c1d· 
proof. \Vhere cells h<tYe been put toget~~r 
with screws a little white or red lead prtm· 
i.ng may be 'nm in the joints, ~nd th e.> ,~-~ol: 
cell soaked in hot linseed o1l h) wht~:h 3 

lit tle resin ha ~ been ad~.l c~.l. Th~ m~t 
recent method of trentin:z the cells is to rut 
the J :>arts togethm· with '"~,loYetailed or mo_r­
tice joints, n.nd th~n soak tbe cdls lll 

melted paraffin wa.x ma~.le boilin~ hot. T~e 
cells are kept in this un til bu~b!es cease 
from coming oft' the wood, wheu 1t IS known 
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> 
that nil crevices nnd pores have been filled 
up with the hot wa.x. Cell:; may be made 

). of papitw-mlklu! and theu boiled m paraffin 
i . wnx to renJer "them impermen.ble to acid. 

'J'lw dimensions of the various pn.rts of a. 
I cell must l>e determined uy our require­
.' mcnts. If we wish to store up a Jnrge 

_. volume of clcctl'ic energy, wo must use largo 
J coils. It matters but very little whether 
: we make the cell to hold a small number of 
l1 large plates or n hu·ge number of small 
{ plates conncctc<l together, ns regards the 

ctuantity of energy to be put in them. Dut 
; experience points to the use of n. l:wge 

number o( medium-sized plates coupled 

1
1 together in an oblong cell rn.ther thnn n 

small number of lat·ge plates placed in a 
l larg-e sq uarc cell. 

I 'l'l1e table at foot of page will give some 

I 

.idea of the dimensions required:-
At tirst sight the dimensions of the cells 

wouiJ app.car to be 

JJ.1o.DEL ELECTJ,?IC LIGHTS. 

intended to fit on a. wooden fmme let 
into the cells to support tho pln.tes. 
Each pinto must bn.vo n. lug at the top fot· 
making connection to the main connect­
ing bar running n.lon~ over each set of 
plates, ns shown ut .Fig. GS. When the 
plates are cut out to fit tl1e cells, they 
should be mapped out into :1 in. sections, as 
shown at Fig. 65, by first drawing a. square 
with the help of n. ruler n.nd n. scribing awl, 
nnd then scnbing tbo surface with lines. A 
hole must next be punched in each square 
section, as shown n.t Fig. GG, and this may 
be done with a large bradawl by amateurs. 
The perforations thus mndo must next be 
filled up with a paste formed of red lead 
mixed with n. sma.ll quantity of diluted 
snlphmic acid, one pn.rt acid to two of 
water. This should be mLxecl in an ent·then­
ware or stoneware vessel, and applied with 
n. wooden spatuh1, pressing the paste well 

...,..-- ,·.---.....---
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plates should hnve thick rubber bands 
placed around them, to iusulnto them from 
the positive plates when placed in the cell. 
The n.LTnngement of the whole set of pln.tes 
is shown at li'igs. G8 nntl G!l. If the cell is 
to co11tain cloven plates, six of these must 
bo nog:ttive, and theit· lug11 must all be 
soldered to ono thick strip of lead (as 
shown n.t li'ig. GB), with one end projcctin~ 
a few inches beyond the cell for conve­
nience in connecting the plates to those in. 
o.nothet· celL 'l'his strip shoulcl bo marked 
N. 'l'ho other five plates must be soldered 
to n corresponding cross strip of lead, with 
its free. end projecting be:vond the cell in 
the opposite direction. This strip should 
b~ marked P. 'l'hc strips of 'vood for the 
supporting frnme must be fitted to the 
plates when in position, before placing them 
m their cells, and their ends doveto.iled to­
gether. Thcu these, and nlso the wooden 

grid at the bottom of tho I wrongly st<ttcd-the '"'"'idth 
will nppcnr to be greater 
thnn the leugth. This is 
.due to the fact of the cell 
being viewed from the 
front, with one set of ter­
minals on the righ t nnd 
the other set 0 11 t.lte loft 
hn.n<l. i n the seven-plate 
<:ell (K o. 1) ench 11lnte will 
have n length of 12 in. nnd 
n. willth o( lll in. 'fhe 
plntcs will l1c fixed in the 
.r.cll, side by :-:idl}, nearly 

Fig. 61. Fig. 65. Fig. 66. . "Pig. 67. 
cells (on which the plntes 
rest), should be well soaked 
in melted paraffin before 

I • t .• • 111. n pn.r , 
the lon;cst 
WtW nt ~ t}H• 

• 
plate, tnkini~ 
up the tlcpt 1 
of the in­
sic le uf tlw 
cell, conso­
<111Ciltly tho 
oeoll utu~t lm 
wide cnourrh .-
to tn.ke tho 

I'ig. 60 

·­. -

' 

Fig. GS • . 

putting the whole to9ethcr 
and fitting in the cells. 

The ·cells mny now be 
filled with the charging 
fluid, which is compose<l 
of one part sulphuric acid 
in four parts of wnter ; 
or, in otitcr words, sul­
phuric acid diluted with 
from 75 to 80 per cent . 
of water.* 'l'he mixture 

shottld be 
made in n. 
strong and 
ln.rge vessel 
covnble of 
wlthstnnci­
ing the sud­
den expan­
sion caused 
by an evolu­
tion of scald­
ing heat 
generated in 
the water hy 

• • • llllXlng 1 t 

iviclth of tltc 
phtk 'l'he 
(.'Oils X o :. 1 
and ~ willlu: 
found llll•.,t 
:itlitnblo for 
all ordinary 
electric light 
work in 
small instal­
lations. No. 
J will also be 

Fig. G-1.-Shape ot Lead Plate tor Small Accumulator. Fig. 65.-Accunmlator Plate marked out for Perforations. Fig. 66.- Accnmulator Plate perforated. Fig. 67.-Shape or Bed-Plate for Large Accumulators. Fig. 68.-Section or Cell ahowing arrangement or Plates. Fig. 69.-Two Accumulator Cells connected in Series-P, Positive Plates; 

with sulphu­
ric n.cid, and 
this is best 
mo.de of 
wood lined 
with lead, 

N, Negative Plates. Fig. 70.- Cathcart and Peto's Pocket Accumulator. 

found a useful size. Nos. -1 and !) nre suit- ~ into the pct-forntion~ nncl coating the plat.c!'l 
nhle for storngo batteries whero these bo.vo on both sides. Set the plntes aside -until 
to be placcrl nway nnrler sco.ts, or in other ' the coat of red lend becomes firm, then 
sirnil:l.r low rcce:'lses. Nos. 6 and 7 will be mount them in tho po;:;itions they arc to 
the best · flir.c~ fot· portable accumulators. occupy in their respective cells. If tho 
'N<I. Ci mu-;t lJe divided into font· water-tight plates for one sido of tho cell nro cnntctl 
nnrl nc·iLl·\lrnnf comp:utmcnts of equal dimcn- with a p:t~te made of lithn.rge o.nd sulphuric 
!iion :~, ttiH No. 7 n.ntst be divided into eight 1ncid instead of the red-load paste, thcso 
ximilar comp'lrtmonts. En.c:h compn.rtment 1 mn.y be mat·ked n.t once with Non the lugl', 
will th c:n tako t.ho plnco of 11 sopn.rate cell, 1 to denote negative plntes, whilst the reel 
antl he fit.tetl wiLh its own pn.ir of plates, lend pln.tes mn.y be mn.rked with P, to 
t.hns actually enrlosin~ l:ieveml cells m ono , denote tlto positive, n.nd nll tho negative 
IJOX. I 

the senm!i 
being burnt, 

• not soldered. 
Tho o.cid must be poured slowly nnd 
cnt·cfnlly into the water whilst this is 
being ;;;tirrod with a. stick. As tbe ncid 
is very corrosive nnd very destructh·e 
to clolhing, oven when thus dilut~cl wi~h 
wn.ter, grco.t cnrc must he exeretsed 11\ 
handling it nncl its solutions. The ucst 
antidote to its corrosive action is liquor 
n.mmonia, diluted with ten times its bulk of 
wn.ter to prevent the stinging effect of its 
fumes on eyes and nostrils. 'fhe mixtmc 
must be poured into the cells carefullr and 

'L'Ite plnte "i for lhef'e colls nrc mn.de 
nf !.ltce:t lcncl, which may he of nny 
tltir:km·:~:i fmm 1

1,1 in. npwnrds. Thin­
liCI' )•la tc.i n ru not doF;i rn.blo, si nee 
tlt!'I')O :.m: npt to buckle whilst in 
\WJrk. J f tlm pintos nrc intcn(lcd for 
!illltd I :wc·urnll In tor'i, they mny he cut 
t r1 tlt r• ._Jt:qu! ,;lJown nt Fi~. G!, but 
tLc ,,lalc.i for l. trgc·r nccumnln.tot·fi 
:ihonld I Jt ~ 1-ltn pr~d a~ shown n.t l•'ig. G7, 
tl tt} nut• · lt~:d In~,; on each side being 

'rAnL.E suow1No DlliiE~s,oxs, ETc .. 01 .. .Acc tnJuL.\'I"OH::i. 

brought up nenl'ly, but not qmte, to 
the tops of the plates. The cells nru 
now rcncly to be chnrgetl with electric 
cnnent . 

-
' H.dcnwt lJIIIIfltSiou~. .YumTu;1• 

Nrt, -I.CUJ!lh. -
\V ltllh. ll"ll:ln. !f /'Ju/t·~. - -1 •• 1 13 In. li~ in. " ., . u. t ,, 

~ 7.} .. 13 .. 17} .. 11 
!I 8~ " 8! ,, 11~ .. }:; 

' G .. 13} .. r.} , , !J 
,'j !)~ .. t:l\ .. G '· • •• 15 
(l !l .. 8~ tt t:ll •• 8 
7 111~ .. D'· . .. t:l~ ,. 111 

• 

lf"ciqlt t • ;rciyhl wltr11 
of A ;•itl. t'Ofllfl/t'/o•. 

- -· 
13 lbs . 71 · Ill!'. 
o- lOi - ·J •• 11 

1l .. :;·» •• .. 
8} •• :{'\ .. 

11 .. G2 .. 
·I} .. fll ... 
!I~ •• till •• -

t"tt J"td I !1 i 11 

11111]1. 11011 1'.•. - t:lc) 
•HQ --
!l5 
"'•l I~ 

1 :lll 
lR 

• l R 

Clta'I'(Jino Accumulator::. -Before 
we connect up the plates of the accu­
mulator to the dynn.mo selected to 
ch:~.rgc them, it will bo ad visahlo to 
- --- ·-----·-------

~ 'l'he solnt Ion for <lh!\r~ln~ f.l1 0 cells shoulcl 
htwo ~~ R1Jl11Jitlc gm\'ltr of n ot Ios:~ thn.n 1'130, 
nor mora t hn n 1"1 iO. 

• 

• 

• 

• • 

• 
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ART AND PRACTJCE oF ScENE AI • ·-·- - ----- -
The HO.IIlO firm mu.lcc rwd Ht! l~ Jl'll' lsLlJI(~ accu. 
mula.tol'!~ f~)f to.IJIO Jnrn pt~, CIJ..rf u·~~ 11!111 J~, ":''d 
other siuulo.r purp()Kl!li. ,Awn.tc•JrH WJ.KLIJ)a 
to try thci r ha.ndK nt mu.k wg JlOt:ket t.t..c:t:•Jrhl~ 
Jn.tor~ can mn.kc f11irly gt"lOfl onc11 (JUt of U1 M:k 
sheet 'gutta.- pc1·c~ha.. 'fhi11 HhoulcJ he Wlllk.eci 
in hot water unttl Roft, then mould~J our1. HiH.b 
of polished 1do.to or mn.rblo cut tr1 t}J t; t~iY..e eA 
the intended cell. Tho HoftC:f1C4i ~h(;.l:t, or 
pieces of sheet cut to tlw l'C' Jilii'Cd tslYAt!, are 
moulded to the shape of the Hlo.u and th~o 
allowed to harden. All joints are then to 
be caulked with a hot iron and thW! mad~ 
acid-tight. The plates are P.repa.red ~ 
already directed and enclosed m the f~el~ 
which is then sealed with a cover of gutta,. 
percha, leaving one or t wo h oles for t he 
solution, which are also sealed after the 
solution has been poured in the cell. If the 
cell is divided into two acid-proof compart­
ments, with a pair of plates in each part, a. 
four-volt cell may be obtained. 

clearly understand what happens it ;,!i~ 
cell of an accumnlah•r wh~n an e.cc. d 
current is }w~secl through Its pln.tles .111. 

l 
. , 'be red lend put on t te posl-

so unon. 1 f tb 0 pnrts 
t i\' 6 plates is compose< 0 ro ~dd-
Iead and four parts of oxygen. n 1 
in" the dilute sulphuric ncicl to fodn . t ~e 
~te this red lca,l is decompose 1 1

10 to 
~row~ lencl, C'Ompose,l pnr~ly of lcalp sd p Tll e. 
and nrtly of brown oxide of. en . e 

- tcP'0 11 the positive pln.tes 1s therefore 
:.::uy an oxide and n . snlphnte ~f l~d, 

• whilst thnt on the r~egn t1Ye ~ln~es 
1
•s o

1 
:yd~ 

of lead if lithnrn-e Ills tend ot led enc l O.S 
been used in making the paste for t~e nega­
tive plates. On sending the ehn.rgmg c~u·­
rent from t.he positi \'a to the neg~t}ve 
plates, a part of th~ pn~te on ~be posittve 
Jllates is converted, first mto ox1de o~ len.d, 
and then, as the charging .P~oceeds, mto n. 
hio-her oxide of lend contammg four parts 

· otoxy<Ten to one part of lead. At the same 
time : part of t.he lend oxide .paste on the 
ne,native pint~ .•s converte~ mto spongy 
lead. The pos1t1ve plates wlll therefore, at 
starting the char~e. ha\'e a d~rk brown O.IJ·. 

. pearance wit.h wJ1ite blotches on the brown 
coot, and tb~ nt'gatives the yello'!ish ap­
pearance of htharge. As the cho.rgmg pro­
ceeds the brown of the positive plates 
changes to chocolate, then plum colour, and 
finally, when fully charged, to the colour 
.of wet slate. The negatiYes change from 
yellow to a slate colour, which becomes a. 
more decidedly lead tint as the chnrginu 
advances. We therefore convert the lead 
sulphate coating of one set of plates into a 
coating of lead oxide, and reduce the lead 
.oxide on the other set of plates to pure 

· spongy lead. As this spongy lead has an 
affinity for oxygen, and the highly oxidised 
plates on the opposite side are ready to part 

- with their oxygen, we have formed, by 
electrical energyt two chemical comroun~s 
capable of e1fectmg an exchange o the1r 
constituents under favourable circumstances 
and giving out in this interchange a current 
of electricity. 
If plates of the Plante type are used the 

sulplia.te of lead, as well a.a the lead orlde 
~ ro be formed on them by electrolyti~ 
action, hence the necessity of frequent re­
~ersals to" form '' both plates. If red lead 
liJ used .o!l both pJ~tes, intead of red lead on 
t~e pos1t1ve a~d htbarge on the negative, a 
aunilar reversmg process must be adopted a.t 
the ou~t to convert the lead ,;ulpha.te into 
lead 0~1de on the negative plate. 
th Dur~ng the pro~e:!i!! of cnnrging the cells, 

ere .18 created tn the cells themrwlvea an 
~JhJf!OH1!lg force to the charging current 
1.118 111 known as tho counter or hack 
&.k.F. of tlJ~ cells. It i11 low at first but 
~~1ually bnscH as the charging proc~cdf! :J'. 1 ~t ~ o lnRt, wlwn tJw celiR lli'O fully 
t ·JargjJ, lt rllllcheH ll.!i much us from 2'2 to 
/J "'J tMJ(!Cr c:,Jll. In clJOoHiu~ o. current to 

Clllir" l! t lP- CI•JJ" • ~ . : • ?• we must t teroforc tak 
lrltl, CllfiHUllmtttc,u tl~e rnnxi rnurn count ~ 
.X.II. JI, t,f rtll LIJe l·«:Jf" (t'f lJ 01 hti J • • • " " JCRO a.ro to bo c d•rlf.el Ill. IICru:H, ltH rtrmugud in ]i'j, 01)) 
an ki:O t(J 1t tJu1t tlto 1, Mf t) .,. . • , 
currcnt nxc(;(;dH 1 " .Jr. (' 10 oluu'(-{tng 
&.M.II'. flf 'ho f'l llt~~",!::ll .. c':u,~:l'· l•o f~~~mbutcd 
cummt rt:lJllircd j j ·. IO vn 111110 of 
&boult.J b() at tJao ~1\~ ll\rrlll~ IU!CIIIIJII)n.tCH'H 

aqunru foot of }Kllliti (J ['v 0.1111.1crcH pur 
tliis will do no hnrt~o Hllr ncu. .JOHH thuu 
lnrger current ilt lio.IJlo ~ ~lto J>lnto,., .but u. 
the plates thron h 0 cau~>~e buckhn!{ of 
:men this takes pface u~c~untl' oxpumllon. 
ln patches and th 'I on lng peels otf 

~ •m 11 e p o.tos are ruined If 
~ua accumulator 'th · ' 

(lleOh li tn. by 11 in.) . Wbol seven 
18 a. ut to be 

• 

No, ll'tlght. DimellllOIII. cavnclty ('Ill Yolt-
- ___ 1 • 11111]1. ho11r3, age, 
No.~ 11 oz. 2Jxlx4Jn. 2 2 
:~ 15l , Stx1x4,. 3 S 

111~ .. at x 1 x 4 .. 11 4 

Price. 

10s. 
lSs. 
218. 

Hints on working accumulators must 
stand over to my next paper, in which I 
hope to show how to fit up electric light 
installations. 

THE 

• •• 
ART AND PRACTICE 

P.~UNTING. 
OF SCENE 

BY WlLLIAM CORBOULD. 

FLAT OR LOCAL C OLOURI NG- DISTANCES - RE· 
l<'LE CTIONS - R OADS - SHADOW COLOURS -
GLAZES-LANOSOAPE SCSNBRY-PllODUCT.IONo 
oF EFI!' ECTS lN F o LIAGE. 

Flat or Local Colo1tring.-The artist is now 
ready to lay in all the flat or local colouring, 
and, as I have said before, the outlines will 
remain perceptible through all the colouring 
until the finish. 

The great object in b eginning this part ofi 
your work is the perspective. The painter­
must lay in the first colours with this firmly 
fixed in his mind j for instance, the colours. 
of the foreground are strong and bold, but 
the middle distance would be very much 
les~ . so, an~ the third distance would get 
qmte grey m tone. 
Dis~nces.-It. is far better1 if the artist 

can do 1t, to lay m the most dlStant objects,. 
such as mountains or undulating hill~ 
pasture lands, the sea, distant lakes, etc.,. 
etc., with as lit~le dela:y as P,Ossible. T~ese 
should be pa.mted m while the honzon. 
colours, and the grey tints that are being 
use<:J. are still wet, and then the whole, in 
drym.g up to~ether, gives that aerial per­
spective that 1s so necessary but which 
could not be obtained in an aft~r-painting. 

All the distances, especially the farthes~ 
must be low in tone-that is, theymust pre­
sent only a · slightest indication of colour­
t~e sky colours being used freely with the· 
~~nts t~at .ar~ employed for the distances~ 
Supposmg 1t 1s a. green that is beina used for 

d. 9 
veyy 1stant pasture land, or folia.ge, the 
sa1d greens would be quite grey. I do not 
mean that the artist 1s to mix the distant 
colours ~it~ the blu~~ and greys, but to lay 
t~em ou m JUxtapos1t10n, reducing the grey 
tmts and using the colours stronge.- as 
he gets more to the foreground. He thus 
keeps up his perspective, and by taking 
nottce of these mstructions makes the scene 
natural to the eye. ,With a. little patien~ 
and perseverance he will soon be successful m 
plea.sinO' himself and others a.lso. The hand 
IS but ~e servant of the eye. Every artist 
has a .different way of working l'ra.ctica.lly­
t~a.t lS to say, he fa.lls into tncky w~ of 
h ts own. 4B we go on, I shall explain a fe!f 
'vays of usmg the brush to produce certam 
effects, which, perhaps, could not be go~ bJ 
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Flg.· l .- Skotcb shomrg Sc;!ne With all the First or Local Colouring laid on and the Sky finished . 
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.Plg. 2.- Bltetch ahowtng appearance or Scene when completely Jinished. 
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nk~lin:.! over them for an hour or more, 
hut "hidt llHW be done with one touch of 
the hnf:-h and he fnr more effective. 

],'1 t/, d ifln.•.-~ltould the nrtist have water 
in hi.;-; :-tell\!, whether river, lake, or the sea, 
he :-houhl n.lwn,ys lny it in tln.t with" t.he sky 
colour:' : nnd whatever objects are reflected 
in the wntcr, tl1e reflections must take the 
..;nme <'olonn~ as the objects themselves. A 
l:m:e :-:ltcct of still water is a natural look-• 
in~-gln;;.~ : and if the scene around it be 
IlWtllltnitious, perhaps deeply wooded here 
atHl there, or picturesque buildings, or a 
1 cantifnl sky, every object will be reflected 
in its own colours. When painting such 
obi~~.:ts it would be as well to paint their 
rei:lections at the same tin1e. A fine white 
line, or a ripple on the surface over the re­
flections and shadows, will give transparency 
aml depth. 'l'he artist will get the neces­
sary ctr,,cts after a little practice. 

R orr•l.Q.-In our scene we have a road 
wintlin~ round the lake, and losing itself in 
tht! di; tnncr. I have chosen this road as a 
:c-:..5ou in colouring in perspective-that is 

to say, the road must 
nppear flat and recede 
into the distance. Take 
hurnt sienna, and white, 
and a little umber, or 
vandyke brown -burnt 
~ienna might be a little 
too red for the road-and 
very little of either van­
dyke brown or umber 
will t one it to anything. 

.,...... .. 
,~/ 

:Fig. 3.-Mode or ustng Brush to produce EJfects 
1n Folia.ge. 

Thi5 is for tho foreground of the road. Lay 
thi:; at the bottom, and as the artist gets 
l1igher up, let him use yellow ochre, or raw 
~ienna und white, adding more white as he 
proceeds upwa1·ds, and a. little grey in the 
far distance. As the road disappears from 
,·icw, by grndua.ting the colours as I have 
dcscr~bed, it will appear flat and in per­
~pectlve. 

Assuming that the scenic artist has now 
covered the whole of the cloth with the 
local colouring, he will have now brought 
hi5 work to its third stage1 as shown in Fig. 
1, ready for finishing, as snown in Fig. 2. 

Sltu.dow OolO'Urs.-First of all, there are 
one or two colours that be had better. t>re­
pn.re, such a.s.th~ shadow <}Olour, which 1s a 
thm glaze of ufd.igo, or a little celestial blue 
subdued with a very little vegetable black, 
or Yandyke brown, which shpuld be brol!ght 
t o a.bout the same tint as indigo. This 
shadow colour must be perfectly . trans­
parent, and of a bluish tin$e. The best ''vay 
to try the strength of this tint is to pass 
tho brush over the back of the hand leaving 
the colour on the hand. You sh"Ould be able 
to see the hand distinctly through the 
colour. · When using this colour, keep it 
well stirred, as the blue will sink to t he 

bottom..! nnd the artist will fail to cet an even bein~ used according to the depth of tint. 1:1 making this colour, do not use r~qmrt:d, touching and mark:iilg them much size, as it must be lirtnitl to fiow evenly. lngh h~ht colours where the light Glaus.-The remarks ju5t made apply catch tnem. When the branches of equally to the following- colour as well. ar_e buried in the foliage and shadow, Take another clenu pot nnd mix some will look almost black at a little diat&nca. celestial blue with a little f:' ize and water. Th~ trunks of some trees are very~ This is for glazing and wot·king in and and must be boldly painted and -well under foliage. If you look under or through marked out, as well as being brought into the branches of t1·eesj shrubbery, hedge- strong relief by light and shadow. For rows, or any mnss of fo iage, particulady an hedgerows, shrubbery, and all foliage with avenue of trees, you will sec a bluish, misty small leaves, usesmallerfoliagebrushes. Some shadow. If t~., tint is mi_xed and used trees bav~ much larger Iea:ves than otbera, properly, you Wlll get the desired effect. and to pamt these, the artist will requint Take another pot and mix some yellow larger brushes. Sometimes the leavesdi.ffir ochre and ds.m)' lake with size and water, in shape, but it is not necessary they should to be used also as n. gh'lze, but not too strong · be depicted with accuracy of form and out­in colour. 'rhis is for glazing the parts of I line like an illustration in a. work on Botanr. foliage where the sun's rays are shining Stillhevery kind of t ree has a distinct form through. More or less red-that is to say, l on t e landscape. The reader :::J buy at damp la.ke-should be used in the ~·ellow an_y artist's colour sllop a s wor~ according to the tints of the sky: for in- "Outlines of Foliage"-! think by Birket stance if it were a sunset that the artist Foster, and published by WlDBor and were depicting, he should glaze with nearly Newton. This book would be found useful all lake, if a red sky ; but if a yellow by all intending scene painters. sky, yellow ochre would predominate, ac­
cording t o the brightness of the sky and 
clouds. This is another point in wbicb

1 with practice, the artist's own taste ana 
judgment will aid him. · 

Landscape Scenery.-The different greens 
required for landscape scenery are com­
pounded with several colours, such as in­
digo and Dutch pink. A splendid set of 
greens can be got from these two colours ; 
celestial blue nnd azure blue, as wtll as 
indigo, will, in combination with burnt 
sienna, raw sienna, and the yellows~ produce 
good useful greens. Avoid raw, cola-looking 
greens. vY e know at one tinle of the year, 
at least, the trees are green, but n. little 
burnt sienna, or damp lake, or the yellov.·s 
judiciously usoo, will take otf the raw, cold 
look. The under side of the lcaYes are 
m nch paler and less glo5sy than the upper 
surface. When moved by the sli~htest 
breeze, they all catch up, as it were, different 
lights and tints in the sky, producing all 
those beautiful tints seen in ~ootl painting. 

Production of Effects in 1t"'oliage.-The 
scene painter ha~ many ways of producing 
certain effects by the tricky way in which he 
uses his brushes. I will here explain two or 
three ways to get a few efiects which 'Tould 
never be obtained by nif?gling over them. 
Take the foliage brush, fill it with colour 
by laying one side of the brush in green, 
and the other side in red or yellow-that is 
to say1 burnt sienna, or damp la.ke, or one of 
the yellows, lemon or orange-so that there 
are two distinct tints iu the brush. Let the 
artist balance the brush between his thumb 
and forefinger as shown in Fig. 3. Now 
by patting the brush on the canvo.s, the 
brush rolling backward!i and forward!i on 
the finger, the painter will in this way 
produce the touch required to represent 
len.ves, and in two different tints ; and as 
each leaf has its light and shade he gets it 
in this way. When this pa.rt of the work is 
quite dry he may glaze over with sunlight, 
or shadow colour, as the case may be, ac­
cording as h e is working on the part in the 
light or shadow. When dry, be may again 
use his foliage brush to put ou more leaves ; 
and in this way be may get :\S much depth 
and boldness as be pleases. Tone down the 
branches and foliage farthest from the eye, 
using brighter colours on the front foliage, 
a.s, by thiS, flatness is avoided, and the trees 
are made to appear round as inN ature. For 
the branches, twigs,_ and other dark mark­
in~ of the tre~ and foliage, use b~·own lake 
Wlth celestial blue. more or less of either 
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THE JURORS' A. WARDS, " WORI" 

EXHIBITION, 1890·91. 
• COl\lPLETE AND CORRECT OEPJOUL LIBT. 

TirE-Proprietors of WORK have the pleasure m announce tho.t the following Prizes and Honoun hAve been nwnrded by lhe Jurors as under:--.Lr GoLD MEDAL for bes t Exhibit in whole .-.. .. bition, with ftrstrclass Certl6cate, lfr. Taolld 
COATES, Peckham. 

SILVF;R MEDAL for second best Exhibit in 1fbOII Exhibition, with ftrstrclass Certificate, ll.r. lL .A. 
McFEETER. Sottthport. 

EXTRA BRONZE MEDAL for third best ,.~Jl~b_!~ whole Exhibition. with second-cla.88 ~ Mr. J P~VES. Westminster. 
GROUP I.- WORK IN WOOD. 

SILVER MEDAL, 2ls., and 11rst-cla.88 ~ for best Exhlbit in Group, :Mr. R. A ...... WI-• 
S~~~:r,.~tfLASS CERTJ11'1CATE for second ~ lb· hibit in Group, Mr. H. Selmes, EastbouriiA 

L'f DIVISIO~ A (FUR.~). • 
FoR BEsT Exmsrrs.-Bronze Medal, Book Prile 

10s. 6d., and seconrl-olnss Cerpticate.:-:._ • ..., 
W orkman's-Afr. F. Holltdge, ~~~'*'­Apprentlcc's-Mr. G. J. 'Vbite. ~~~..,-­Arnateur·s-Mr. N. T. Lee, Batter!ta. 

Extrn. P1-izcs for Carving:-
0 

_,. tA. 
Amateur's-Mr. J. R. Hall.rd, Dar,v1-·<!~JOI'. ., - Mr. G. Hewa ar ''"" , Erlra Prize for Fretwork:- __ u..r. Amateur'a-Mr. '\V. Ironside, .Liluren~· .. •• 

Extra Prize tor Turning:- Card I If \Vorkmo.n's-Mr. \V. Oleeson, SeCond.cllll Fon SECO!Io'D BEST Exorsrm. -
Cerliflcnte of Honourable Ment.ioo :S tto"'­

Workman's- Mr. W. E. George, Birmi'lllllaa .Apprentice's-Mr. H . TomkJnso&tlenAc&A Amateur's-1'11r. c. W. Selna, .... 
Extra Priz" for Carving

0
:-gdol ea-'orfA. .Amateur·s-Mr. n. D. o e. ""' 

Extra Prize tor Fretwork:- 8 ~ .Amateur's-1\ir. J. T. WfJIIa,orhkt-cJ .. Oird­FoR THIRD BEST Exmsrre.-
ca.te ot Honourable Mention :- St­Workman's-Mr. J. P . Lunn, ~ .... j;u;.,­

.Apprentlce"s-Mr. J. G. Bo'6:~ 

.Amateur"s- Mr. T. Evans. 
Extra Prize tor Carvingc:- tl ~· Amatenr'e-Mr . .A. T. as e. 
Extra PrU:e tor Fretwork :- d-- W .. .Amateur's-Mr. W. H. BaUD "'""' 

L"f DIVISION B (WOOD PA.TTJIBNB :, 
. MODELS .rOB FORGING, ~ 

FOR BEST EXBIBIT.-Bron~ XdliaJ. 
10s. lld .. and s~c~nd-olr'~~~ ~=~ Workman s Mr. E"xmsn -·s FOR SECOND BEST --· · 
Certificate of HonourablBeJt!~1';e! Workman's-Mr. C. • ... a "'''. •. • Entries by .Apprenticea. ou~ 
none. No .Awards. 

IN DIVISIO~N~C~~(~CAl\~'1'8,~:; FOR BEST 
10s. 6d., and secon 

WorkmQ.D's-Mr. 
. ,. - Mr. F. 

FOR SECOND B:EST 
cer tillcate or Honourar 

.AJ.nateur's-Mr. 0: ~ .. -Mr.w .... 
HiU. 

•.• No En~!.! 
cient for Thlrd-v-
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TRE JURORS' Work-Februnry 21, 189L] A WARDS, · 1' WORK" . EXHIBITION, 795 
GROUP II.-WORK IN liETAL. -

SILVER MEDAL. 21s., nncl ftrst-elnss Certificate for 
best Exhibit in Group, Mr. T. Coo.tes, Pcckham. 

FrRST-CI.ASS CERTIFICATE for second best Ex· 
hi bit in Group., Mr. w. Sur wan, l\'ew Cross. 

IX DIVISION A (DECORATIVE). 
FOR DEST Exnrorrs.-Bronze 1\!edal, Book Prize 

10s. 6rl., aud seeond-elo.ss Certificate :- ' 
'Wo•·kmun's - Mr. \V. E. Turner, Bi1-minqham. 
Apprenlicc's-1\Ir. 'l'. Dlatcher, London. HT. 
Amnteur's- " Opi!cx" (Rev. W. Fo.lkiner), 

N(tV(Lit. 
FOR SECOND DEST EXBIDITS. -Second-class -

Certiflcnte of Honourublo Mention :­
Workman'l'I-Mr. J. S. Ba.rwick. Pl1f'TTUJ'Uth. 
Apprentice's-Ml·. l:I. F. Boult, Euston. 
.Amntcur's-Itev. C. C. Ellison, Lincoln. 

FoR •rmno BEST ExntntTS.-Thlrd-class Certid-
-co.te ot Honolll'a.blo Mention :­

Workman's-Mr. W. E. Dobner.._J'hi?·sk. 
Apprenticc's-Mr. J. Dt'ielsmn, nackney. 
Ama.teur's-Mr. '1'. l:lolt, Nottingham. 

IN DIVISION D (.ARMS, AR:IIOun, ETC.). 
FoR .OE:iT ExnJili'J'.-flronzo Medal, Book Prize 

t Os. 6d., and second-clnss Certificate :­
Workma.n's- Mr. \V. E. Main, London. 

Fon SEcoxv H eS1' Ex11IBIT.- ::::econd-cla.ss Cer­
tificate or HonOUL'i!.ble Mention :-

\Yorkman's-Mt·. C. Thurklc, Clapham Junc· 
tion. 

.. • • E ntr·ies by Apprentices, none; by Amateurs, 
ttone. 1\o fllrther A words. 

l ~i OI\' lSION c (1\'IISC.I!:LLA.NEOUS). 
FOR BF.ST ]~XIII orr.-llronze Medal, Book Prize 

10s. Gtl., nud scconrl-class Certificate:­
·workmnn's-Mr. C..:. E. 'furnc1·, Birmingham .. 
Anloteu•·'!I-Mr. 'l'. Coates, Pcckha.n~ (also First 

Pril'.c in Groupl. 
Fott SEco~D ll'"s·r ExaiBrrs.- Second-class Cer­

t itlcatc of H ououralJie 1\lenUon :-
\Yorkman's- Mr. \V. Osborne, Birmingham. 
Amnte m·'s-Not Awarded. 

• . • No l~ntries by Apprentices. Entries insu11l· 
dent for thit'd-clnss 1'l'izes. 

GROUP III.- TOOLS FOH. \VORK. 

SILVEH l\Trm,\1,, 21s .. and tlrst.cluss Certificate for 
best Exhihit in Group, 1\11·. D . Low, B/.airuo•uric. 

FUtST·CLASS C'"H'I'li-'ICA'l'l~ for !iccond best Ex· 
tlibit iu Gl'oup, Mr. C..:. H olmcs, TJTatc1·loo. 

1:-r DIVISION A. (lTAND 'I'OOLS). 
FoR llr":;'l' Exrrrul'rs.-Dronze Mcrlo.l. Book Prize 

'10s. 611., nurl st:conrl-cltL~S Certificat e :­
Wol'ltnlllll's-- l\fr. 1~. Hi~gs, Camdcn 7'ottm. 
AIIIULcut•'s- !\Tujor J . U. Lysaght. Quccn~toton. 

FoH ti~<'IIND BI~H'l' 1\xiiiAITS.-~ccond·clo.ss Cer-
tificate of JluHOIII'u.blo lllcntion :-

\\' orklllan's - M t'. A. Check. 1:/uxlon .. 
No A Jlprcu Lice's Eutt·y fot·t.hcomlog. 
.Amatuu r's-:'111·. G. P ope, Lctrl.~. 

F oH Tuuw flF.s'l' J<:xmut'I'S -Tiili·d-clo.ss Certid-
cate o( Jlonnu•·ahlu J11cution :­

\Vorkman's- .Mt·. J. t:l. Grant, Bolton. 
No .-\ IJ)ll'('lll ice. 
Amull!ut''s-Mt·. A. J. Ea.de, Eclenln-idqe. 

I :-: )H\' ISI0.:-1' D (MACnl~& TOOLS). 
FoR RF.C:'I' E~WIIII'rs.-Dronzc :\[edo.l, Dook Prize 

! Os. Gd .• alltl sc•co1Hl-class Cert illcate :­
\Vorkm:m'~:~-1\11'. W. Welbon. Newcastle. 
App!'c nticc's- Mr. A. Leonard, 1.'arJistock 

::;quare. 
.A muteur's-'l'io: 

.M1·. J . W. Hhocles1 R.A .• East Liss.l 
Mr. J. E. Unllifora, ·walthamstow. f 

Fon ::;~:coN o Hl(S'r :BxHIBIT. - Second-class Cer­
tificate or HonoumlJic 1\lention :-

W orkotun's- Mt·. E. Wblbley, Peckham. 
•. • No· fu t•Lhet· :JJ:ntries noticed by Jurors. 
IN DIVISI0.:-1' c (TOOLS !tOR Sa:Al\PENING 

'J'OOf,S, .APPARATUS, ETO,) 
No Entries to ju~:~tlty Awards. 

GROUP IV.-WORK IN ORIGINAL DESIGN. 
'SILVER MIWAL, 2ls .. and tlrst,-clnss Certldca.te for 

beat Exuibit iu Group, Mr. 0. F. Da.vis, Lisson 
GrorJc. 

FtnsT-CLASS CE1t1'11"IOATK for second best Ex­
hibit in Gt·oup, l\11·. W. l!'u.rr, Reading. 

L~ DIVISION A (DECORATIVE). 
FoR DEBT Exm nl1's.-Bron7.e Medal, DookPrize 

108. Od., an cl scconrl-clnss Cortillcate :­
W orkmnn's- Mr. 0. F. Davis, Liuon (}f'ove. 
Apprentloo's - Nil. 
Atnnteut·'a- Nil. 

J'on SECOND JIP.S'l' F.xnmiTs.-Second-ol.asa Cer-
tificate of H onournble Mention :-
Workmnn'~:~- Mr. E. J. Wllliams, Btrmingham. 
.A.pprcutico's-N ot awarded. 
.A.mu.teur's- Not •~warded. 

J'oll ·rHlltO UI'.S'r l•:XJnmTS.-TWrd-clase Certltl­
•te ot H onoundJio McuUou :-Not awarded. 

IN DIVIBIO.:-r D (AnoHlTEOTUIUL). 
l'on B esT ExuwiT.-Rronfe Medal. Book Prize 

1DL lld., and II()Conrl·clnllll Cct•L ft eate :.- • 
W orkwuH·s-!llr. W. A. Dun·ow-, Brad,fortL 

• 

• 
FOR SECOND BEST· EXBIBIT.-Second·class Ccr· 

tidcate of H onourable Mention:-
Workman's-Mr. S. J . Speller. Frame. 

•. • No A wards beyond these . -
IN DIVisiON C (MECRAl\'lOAL AND ENGINEERI.KG). 

FOR BEST ExBmiT.-Bronze :Medal, Book Prize 
10s. 6d., and second-cla.as Cer tificate :-

w orkme.n's-Mr. Farr .Readin(7. . 
Am.atcor's-Mr. Whib\ey, P eckllam.. 

FOR SECOND BEST ExHJBJT.-Sccond-clnss Cer· 
tidcate of Honourable Mention :­

.Ama.teur's-Sorgt •• MI!Jor Barrr! Brockley. 
• . • No other Awuru.s. 

• 

GROUP V.-WORK IN PRIN',l'ING. 

SILVER MEDAL. 2ls., e.nd first-class Certificate for 
best Exhibit in Group, Mr. F. Sintpson, Co1·lwid{le. 

FIRST·CLABS CERTIFICATE for second best EX· 
hi bit in Group, 1\llr. G. Kipling, Londo1~, N . W. 

lN DIVISION A (ACTUAL PRINTING AND 
. APPARATUS). 

FoR BEsT ExRnnTs.-Bron?.e Meda.l, Book Prize 
10s. 6d., and second-cla.as Certificate:­

Workman's-Mr. T. Powell, Hoxton. 
Apprentice's-Mr . .A. A. G. Franels, B1'011tplolt. 

FoR S.ECOND BEST EXRIDITS.-Second-class Cet·· 
tidca.te of Honourable Mention :­

Workme.n's-Mr. R • .A. . .Alien, Islinoton. 
Apprentice's-Mr. J. J . Mnson, HolbOI'tl. 
Amateur's-Nil. 

FoR TRIRD BEST ExumiTS.- Tbird-class Certid­
cate of Honourable Mention :-No .A.wa.rds. 

IN DIVISION B (DESIGl'm~o OR DRAWI~O FOR 
E NGRAVING OR PRll\"TINO). 

FOR BEST EXHIDITS.-Bronze 1\Ieda.l, Book Prize 
10s. 6d., and second-class Certificate:­

Workman's-Mr. T. S. Routledge, Liverpool. 
, Apprentice's-Mr. G. Klpling, J..ondon, N. Jf'. 

Amateur's-Mt. J. \\'illia.ms, IIavcrstocl' llill. 
Extra. Prize :-

Ama.teur's-Miss H . M. Rigby,Clieste,·. 
~'OR SECOND BEST EXBIBITS.-Second-class Cer-

tidca.te of Honouruble l\1'entlon :­
Workman's-Mr. White Canoltb•wv. 
Apprentice's-Mt·. H. Fe\tham\.Brixt011. 
Ama.teor's-Mr. T. E. Petley, .t..Oitdon, N . 

FoR TomD DEST ExmDITS.-Third-class Certifl· 
cate of Honourable Mention :-

Workma.n's-Mr. F. C. Jeasop, Ma.sborouolt. 
APtJrentice's-Mr. J . F. Offord, Dalston. 
.Amn.teor's-Mr. H. J . Gnyton, No1·thampton. 

, IN DIVISION 0 (BOOKBINDING). 
FoR BEsT Ex.arniTS.-BronzeMedo.l, Dook Prize 

10s. 6d., a.nd second-class Certificate:­
Workman's- Mr. W. Appleby, Cltaiha1n. 

N .B.-No!urtber Awards. 

GROUP Vl.-WORK IN DOMEST IC 
APPLIANCES. 

Srt.VER MEDAL, 2l s., and first-class CerLi clcate for 
best Exhibit in Group, Rev. C. C. Elllson. {,ill(:oln. 

FmST-0LASS CERTIFIOA'rE for second best Ex· 
hi bit in Group, Sorgt.-Mnjor Barry, Brocklcy. . 

IN DIVISION A (DECORATIVE). . 
FOR BEST EXHIBITS.-Bronze Medal, Book Prize 

10s. 6d., and second·class Certitlcnto :­
\Vorkwoma.n's-Mrs. Hoclgkin, 11/ancltcstcr. 
Apprentlce'a-Mr. A. McCallun!J H elcnsbltrolt. 
Ama.tcur's-Rev. C. C. EWson, Llucollt. 

Extra Prize, Miss A. M. Burgess, Fl•ome. 
FOR SEOOl\'1> BEST EXDIB11'S.-Secoud-cluss Cer-

tificate ot Honourable Mention:­
Workrru\n's-Mr. F . C. Jossop, llfasborougl!. 
Apprentico's-No A wo.rd. 
Workwoman's- :\tlss D. Ba.rton, Rcuwt 

Street, W: (Highly commcnded.) 
" Extro. Prizes, .Amnteur's-l'lo : 

Mrs. E. M. Atklnson. Li·IJe?'J}OOl. i 
' M.isa H . B . Russell, Eoremo11t. i 
FOR '£a:mD BEST EX11181T8.-1'hlrd·olaas Certiti­

·ca.te of Honoura.ble M ention:-
Amateur's-'l'ies : 

Mr. 'l'. S. H o.rtlcy, Dalston. } 
Miss 0 . Wilkineon. J(ilmessan. 
Miss N. Dol'l'ows, I~:~liiiQton .• 

. 
lN DIVISION B (HOME COMFORT AND 
. ' CONVn:NIKNOE). 

FoR BEST ExnruiTs.-Bron7.e Medal, Book Prize 
10s. 6d., and second-class CertJflcato :-
~ W orkman's-Mr. J. Teller, LiVe?'J}Ool. 

Apprentico's-No Entries. 
.Amateor's-Miss E. May bank, Sutton. 

Foa SsooND REST EXHian 'S.-8econd·class Ccr­
Wicate of Honourable Mention:­

Workman'a-Mr. P. Cross, Chelsea. · 
.A.mateor's-1\Ir. J. W. Mumby .Halifax. 

FOR THIRD BEBT EXBIBITS.-'1'hh·d·cfllSS Ccrtlfl· 
oa.te of Honourable Mention :-

W orkma.u 's-Mr. W. Osborno, n,·,.,,,iu(Jitam • 
. .A.mateor's-Mr • .A. F. Winch, Ulctlwm. 

• 

IN DIVISION 0 (HOME RECREATION, 
'l.'EAOBING, ETO.). 

FOR BEST EXBIBl'l'S.-Bron7.o .Medal, Dook Pl'ize 
10s. 6d.,,and aecond·elass Cet·tiflr.nto :­

Workman's-Sergt.·MnJor Bun1, Brocklcv. - -

' 
Apprentice's-Mr. W. G. Puleston1 Da.Zston. 
Amu.teur's-l\h·. \\-. Cnr tcr, JJirmiii(Jitam. 

FOR S ECOl':D HEST EXTIIDI'r.:;.-Second·Class Qer. 
tificatc of Honourttblc Mention:­

\Vorkman's-l\1:r. A. A. Hollis, Erith. 
No Apprentice's entry . 
.Amntcur·s-Mr. H. S. Nol>bs, J'Vood Green. 

Fou 'l'nmD BEST Exrnurrs.-Tblrd·class CerWl· 
cate of Honourable .Mention:-

No Wo•·kruan's entry. 
.A.ma.teur's-l\11·. G. Mallctt, TVisbcch. 

IN DIVISION D (A.PPLLUlOI!:S FOil TDE SIO:K OR 
AFFLIC1'ED: DEAF, DU1liD, HLIND, on. CRIPPLlL'J>I. 

Fon BEST Exa:miTS.-Bronze :1\fcda.l, Book Prize 
10~. Gd., a.t\d seconcl-class Cct·ti fleu.to :­

\Yol'l.:ma.n's-Mr. J. H. l!:dwtuds, West Ken.­
sin(Jton. 

Apprenticc's-1\Ir. A. Dugon, B1·oc-lrlc11. 
Amateur's-Mr. J . H. Clymer. 1VillesdC7l. 

GROUP VII.-WORK IN WEARING 
APPAREL. 

Su.>ER MEDAL, 2ls. , and flrst-elnsa Ccrtiftee.te for 
best Exhibit in Group, not o.wa.rded. 

li'TRS'l'·CLASS CERTIFICATE fOl' second best EX· 
hihit in Group, not a. warded. 

FOH B EST EXUIBITS.-Dronze Medal, Dook Prize 
103. tid., a.nd second-clnss Certifico.to :­

\\'orkman's-Mr. G. Mooro, Lambeth. 
No Apprentice's nwu.rd . 
Amnteur's-1\lrs. J. L . Darker, Wa.lllam Green. 

Fon SECOND BEST ExntUITS.-Second·class Cer­
tificate of Honourable Mention:-

\Y orkmnn's-Tic : 
1\Ir. '1'. W. l~'orstcr • .-tcklinyton. } 
:1\lt·. \V. 1\Ior,:.rnn, Chester. 

... Apprentice's-No Award. 
.Amnteor's-Ties: 

.l\Iiss L. B. Iligby, TJTititcombe. } ~ 
1\liss l\I. N ancollns, St. A us tell. 
Miss A. M:cCnllum, H clcnsbu1·gh. 

FOR 'l'nmD DF.S1' l<: xrumTs. - TWrd-class Certld· 
catc of Honom·ablc l\1cntion :-

Amateur's -'l'ie : 
1\liss .A. L. IGng, Regent's Park. } 
ll.liss M. Borro we, Isl-ington. 

GROUP Vill.-WORK IN PAINTING AND 
DECORATING. 

S ILVER MEDAL, 2Is. , nnd first-class Certificate for 
best ll;xhibit in Group, Mr. J. C. Mitchell, Excte1·. 

Extro. do., Miss A. B. \-Voodwo.rd, Cllcl~ca. 
Frns·r-CLASS CERTil'IOA'r.E for Rccond best Ex­

hibit in Group, Mr. F. \V. Sbnrp, w ·indsor. 

!N DIVISION A (P AINTINOS, DltA WINOS, 
STAINED GLASS, El'C.). 

FoR BEST Exa:miTS.-Bron?.o Medo.l, Book Prize 
10s. Gd., 1\nd second-class Certificate:­

\VOI·kmnn's-Mr. C. F. Du.,·is, Lisson Grove. 
Apprcutice's-Mt·. R. Love, l>tmdce. 
Anmteur's-Mit~s A. D. Woodward, Chdsca. 

Extra Prize:-
.Aruatcur's-:1\Ir. J. M. J. Dacombe, Bourne­

?IIOltth . 
Extra Prize :-

Anmtem·'s-Mrs. E. Green, /{o,"t/Jood. 
FOit S~o:coND Dl!!ST Exmorrs.-Second-clasa Cer-

titlc:\te of Honournble Mention:­
\Vorkmnn's-1\'fr. H. A. lla.rnes, jun., Ha,-row. 
A ppreu ticc 's- No A wo.rcl. 
Atu.tt cur's-.Mr. R. B utler, Hcrlfo7·d. 

Fok 'I nrnD BEST ExmoiTS.-'1'htrd·clasa Certid· 
cate of J 1 onournble 1\fcntion :- • 

Wol'l, man's-1\Ir. H. A. Durnes, Ha1'1'0W. 
J\ Jllll'•·nticc's-No A ward. 
A lllat.·w··s-1\lliss M. S. MacLca.n, Lee. 

I N Dl \'I:<!ON D (HOUSII: PAINTI:olO, GRAINING, 
.!\1 IRDLING, DECOHATINU, ETO.), 

Fon llES1' ExnmxTs.-Bronzo Mcdo.l, Book P r ize 
103. Gtl., and tiecond-clnss Certiftcuto :­

\Vorkmnn's-Mr. R. A. D lckeon, Be1-mond8ey. 
Apprcnt.icc's-Mr. '1'. I. Mitchell Exeter. 
Ama.tcur's-Mr. T. Vv. 'l'nylor, Birminglcam. 

FOR SECOND BEST EXBIIll'l'S. Second-class 001' 
titlcate of HoJWuro.ble Mention:­

\Vorkman's-Mr. R. 01(ilvie, Elgin.. 
Apprentice's-1\ir. T. H. Jnrmn.n, ll.fm·oate. 
Arnateur's-Mr. H . Crudgington, Jslinnt on. 

FoR 'l'IIIRD DF.ST Exnml'l's.-'l'hird·class Cortlfl-
catc of Honourable Mention:­

Workman's--Mt·. F. Kell. TVoodbridge. 
.Apprentico's-Mr. A . C. Stroud, .Abi11gdon. 
.Anmteur's- Mr. W. A. Sell, JP'a·nc:UiwOI'tlt • 

IN DIVISION C (MISCELLANEOUS). 
~,on DEBT ExRIBlTB.-Dt·onze Modal, nook Pr.lze 

103. 6rl., nnd second-ch\Ss Cet'tifiente :­
\Vorkman's-Willcox Bros., Blackfriars. 
No Ap!ll'entices' Award. 
Antntcw·'s-Mr. G. H. l\1nrshnll. Luds. 

•.• No oLhct· Awat·tls. 

GROUP L~.-WORK IN 'fEXTII.E 
.AND LEA'£HER. 

FABRICS 

' 

S tL vin MEDAJ., 2ls., nnd firs t-class Certi1leate for 
best Exhibit in Group, Mx·. 'l'. Pyves, Westminster. 

• 

• 

·~ -~ 

• J . . ' 
• 

• 
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FI RST-CU SS CERTIPICATE for second best EX· h ib.t in Group, :'\lr. 1::. Lawrence, Chmea.. 
L'\ DI'M.StO~ A (F ABRJCS). 

F oR BEST Ex.marrs.-Broll7.e ~ednl, Book Prize 10::. 1'1.. and ee<:ond·da....o:s Certificate:-
\\·orkm!lll·s-~o Awnrili>. • 
_\.pprentice's-~o A wards . 
.Amateur's- ) [r. W. J . Twist, 1W11al MinL F oR SECO~'D BEST Ex.umJTs.-Second-ela.ss Cer-tifirnle ot H onourable ~lention :­
\Vorkman·,;-:\o Award.<>. 
_-\pprentice ·s-~ o A wards. 
~mateur's-Tie : 

:\fr. H. Harris. Lo11don Salfi{].Qe. Corps. } )lr. J. Pugh. H oxton. 
~o Third-elas3 Certi.ficate of Honourable ~ention awarded. 

I~ DrvtSIO~ B (LEATBDl, ETC.). 
FoR BEST u-nrBITS.-Bronze ::\Iedal, Book Prize 

1~. Gd .. nnd second-class Certificate:­
\\'orkmau's-~Ir. ll. R. Jlosking, F orest Gate.. .\pprentice's-:'\Ir. A. E. IGngsmnn, Islington. 
~at cur s-" Opifex: Xaran. 

F on ~ ECO~o BEST Ex.marrs.-Second-<:lass Cer· 
Wk~te o! llonournble :'\l entioo :-

Workman·s-~lr. T. Buck, Waltham.stow. Amateur s-Yrs. A. Credland. Lads. F on Tnmo BEST ExBIBIT.-Third-class Certift· cate or llonournble :Uention :-
Amate ur's-lli. C. E. K el'S\rul. Pl11mouth. 

•. • ~o other Awards. . 
GROCP X.- WORK IX :\1C3ICAL IXSTRU­

)fE~TS A...'\D :'\1 USIC. 
S t LYt::R ~f£DAL. 2ls .. and first-class Certiftcate for be,;t Exhibit in Group, lli. P. H. Ziedler, H allll.Jndmilll. 
FI~T·CI ASS CERTIFICATE fo r second best Ex· hioit in Group, )1r. w. Wyatt. M a711Ze.bom. 

L"\ Df\'1510~ A (Ft.'R..'nTCRE). 
F oR BEST Ex.trrBrrs.-Bronze )fedal, Book Pri.z.e 1~ fot..! •• and second-class Certificate :­

\\'orkman's-lli. A.. T. \\' ilmshurst, Berrnond-
S~JI. • _-\pprentice's-)fr. W. C. P orter, Walworth. .\ ulnteur's-lli. W. W . Tbackrah. Luds. F on ~ECOXD BEST E xtnBrrs.-&!cond-elass Cer-ti.fic.-n te of Honourable !tleotion :­

\\'orkman·s-~ot a warded. 
Apprentice's-~ ot a warded. 
.lmatenr's-)lr. \Y. H. Colline. Tipt~n. F on TBlRI> B~:::>--r Exnmrrs.-Third-class Cerlill· eate of Honourable :'\tention :-
.\ mateur·s~Mr. F . Fraine, Lambdh. 

Extra Prize:-
.Amateur's-lli. R. L. Darby, EU$lon. 

L"' DJTISio~ B (~C'SICAL CoYPOSmo=-s .&..'\'1> 
APPLU..'\CESl. 

FoR BEST E:rn.mrr.-Bronze )!edal, Book Prize 10s. CJ.. and se<:ond-class CertifiC"ate :­
.>.mateur's-llr. J . S. Bickler . Ikr:onport. F tm SECO~'D BEST ExaJBlTS. - Second-class Cert iiicate of Honourable Mention:­
.lroateur's-'rie : 
lli . ..!.... C-ostar,CroJJ<Wn. } 
~1r. W. H. S<:otcher, Hackney, 

•. • Xo Entries br A{lprentioes. Entries insufil. cient tor Third-class Pri.zes. 
G R O C'P XI.-WORK IX W.!.. TCHES, CLOCKS, 

Al.AR"l.LS, ETC. 
Sn:nm MEDAL 2l.s.. and ~t-clasa Certillcate for best Exhibit in Group, lli. R. B. :So::th, Barns· bury. 
FrHST-Cr •ss CEBT1.PJCAIE for ~econd best E.x· hi bit in Group, Mr. A.. Kienzle, Old Kent Road. 

IN DlVISJO~ A. (Ft:."B..,&Tt."RE). 
FoR BEST ExOTBrrs.-Bronze ~edaJ. Book Prize 10s. ~l. and second-class Certitica.te :­

W orl.'lilan's-Mr. E. M. FJord, F ulham. 
_.o.pprentice's-~lr. E. ~nest, Goswdl. Road. Amateur's-)1r. W. G. Humphrey, Plunutw.d. F OR SEOO:!>D BEST Ex::lnBri's. - Second-class Cenificate of Honourable Mention :­
Work man's-A. Kien%le. Old Kent &ad. .lpprentice's-Xo A "'ard.. 
... mateurs-:.\lr. R. C. Wa1kin,.., Bt:rTrWndseJ!. F o n THIRD BEST EXBI:Brrs.-Third-ciAJ!!S Certi1l· cate of Honourable :Uention :-
Workman's"-llr. J . T. Bran"'hit.e, Brighton. ... pprentice's-::\o Award. 
.-\mo.teur's-~1r. C. Wise, Bermortdscu. • utra Bronze to Branwhite for Horolog:ica.l Tur.llng ta.ken in error into Group II. 

GROL"P XIL- WORK I:s WOOD. 
EILn:n ::\IED..u., 2l.s. , and ftrst..class Certi.tieate for best Exhibit in Group. NO\hing worthy of thi8 a ward. I 
FIRST-CLASS CERTIYlCA.T& !or second best Ex· hibi t in Group: Xot awarded. 

L'\ DrnSIO~ .A {FCR..'UI'CRE). 

S HOP. 

Frns T..CLA.Ss CE.RnPIC.lTE for ~<erontl ~t Ex· hibit in Group. ~lr. F. W. 1'ca1e. JJ..Wh}itl<l. 
•. • 1\o other Awards. 

(\) ork-Fe!..nwy 21. * 
I the last really i". as a, n. F iq. L. &8.!11mlag thlt • 

I dotted lines ~t t be5e. {IOint., are tbl' w~ al ~ la:.t. T hen -.nth a prur of compa.g-.es c~ra.. lilt t~e wb.ole way round tit for a gentt} from t'IL SPECL~ PRIZES GITE~ FOR EXHIBITS i ln. w1de, m&rk Qfl' tbe two poinus c IJid D..: TAKE!' FHO:U DESIG~S IX ·• \\~OHK" yon mny know the lenlrtb of the wata. ... BY THE PROPRIETOHS OF "'\YORK." eilher eide(more e~lalfr tbe in.side,.maktUit.: you ha \'e drawn a little wider; the ~r 1'0IIIIIl:t the feather here. the smarter the waist win !If.• -~o. 5G OF .. \\'oax.· r ou al!iO make this line wider at E. Thh uO.. 1. ~Ir. X. T. Lee. Battcrsca (in addition to prize according to the range or pitch of the Jut. &at a bo,·e), Hall-Guinea Book Pri.re and Certilicate. more deAd the wais t the more the herl'llill ... 2. :\fr. A. S. Alien, Tr"c.thu·bv, Bronze ~!""- ' and under-seating- that is, it must be !eathl'red.1liclt, .. u.u and sewn under at E and feathered narrow, ... llnlf-G uinea Book. ~" n_fullnt P1 P , to pre\'ent the heel when bdll'tna 3. ~Ir. A. ~mith, F ulham, H alf-Guinea Book and p1tc~mg on tne breast. This Une. wt.~n JOG baft Certificate. got 1t e \'eo, must be cut through to about oat-IAllt CABL'\Tl' FROM DESJG~ 1:\ ~0. 1 OF u WORK.~ 
L )[r. 11. Dr\', B lo.ckhcath, H alf-Guinea \ olume a nd Ce r tificate : 
2. :lir. G. X. :\Iacint~sb, Launder Hill, !:ecood· class Certilicate. 
3. lli. Collinson, C1rcrston, T hird-class Certificate. 
~oon COTT \GES FROM DESrG~-~o. iO OY "WoRK." (Adapted tor Doll's lfou.:,e.) 
~Ir. W". Smi: b. upper Clapton, Bronze )fedal and H al!-Guine.1 Dook. 
~0'\EL Ca:ESS TABLE FROM "WORK , .. ~0. 30. 
:llr. G. White (one· armed man), Third· class Certificate. 

C.lhbXI' FROll. ~0. 10 OF "~YORK·-
Re\'. R. H. D un lop, Elic. Fife, H alf-Guinea Book. 
CniLDRE-"'s ~1.\.IL C.un-~o. 30 OF "WoRK." 
~Ir. C. W. K clly, Clerkcntccll, ~ecood ·class Certificate. 

CA.R>ED P .&..'\EL FROM DESIGX IX ''WORK." 
Mr. E. C. Godfrey, B ournemouth, Third· class Cer tificate. 

EXGIU'\ED )[0 :\0CRA.M.:;::, CRETS, ETC., FROM 
"WORK." 

)fr. J . Coopcr (Apprentice). London, W., Bronze :lledal and H alf-Guinea Book. 
GRO{jP XI\.-l:."TILISA..TIOX OF W ..!..STE. 

~.B.-There was no entry Eufficiently meritorious to warrant the A. ward of a Gold ~edal. 
STL\ER .:II EDAL. :?ls., and firet-dass Certificate for best Exhibit in Group.-lli. J. B. R usseU, Jlans­.ri<.ld. 
~ECOXD BE..~ EXIUBIT.-Bronze :::\Iedal, Book Prize liJ~ 6d .. and seeood-c~s Certillcat.e.-lli • F. W. B rookma.n, Rochdale. 
T~o B£ST Exarnrr.-Second-class Certificate. -)lr. J. ::\langnall, C.E., :Jianch£Ster. 
F ot.:RTR B EST EXHIRIT.-Third-class Certi.fi.cate. -lli. E. Ferry, Dalston. 

J Oin\ '\\. 
Ftbrtw.711, 1S9L 

SHOP: 
A Cole\'ER FOB THOSE WBO W A.."\T TO T AUt IT. 

0.-QUESTTOXS A..'\SW"E.RED B\"" EDITOR AXD STA.FY. 
S ollng.- A.. B. (..Yo ..4ddrc.ss).-'\ben you ha\'e wetted the insoles. scrape ofr the grain. fteeh the ba.ck and gently hammer them. l3c k them to the last (grain eide to the last) with four tacke, A,.&., A , ·' • 

• 
• 
• 

A : 
• 

• • • 
• . • . 

• • • • • 
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• 
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B •: -~ : . . ' . . ' ' : . . 
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Fig. 1. 

A;;-======~·· A 
6 
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6 

Pig. 3. 

A 

oC the thickness of the leather. hold.iJ:g the bJi!e f>C!rpendlcular, and then open it with a pl'itlnir.illi et 1:;:. 3) ; then cut the whole of thi» n&JT01I' itriJ ot leather away, which wUJ. ot c:oune !are &M feather about two-tb.lrds of the oril{iDIJ' sa.bot•• The war to hole it is to make a ~nd liJM: fna t he feather as you did from the tdi;"e for !M 
f~atber, and put the sewing awl in at this u., and brin~ the point out on the ed~ ot the fea!hw as A, .&., }'ig. 2. which is a t.ransHree lleCWJII otlt; insole, a lso showing tbe !eath~r B, B. 'lrhkb JDI!l be \·err s mooth and e'·eo all round. You oar .. drs up the welt aft~r Ee\\ing : .. i t you me&D afltrp. ing tbe welt in. l ha\'e a qoeo.tion in b.'\Jid IIJU!W!I' for S. T . that "ill answe r rour querr. bm u roe speak of dinding the Etitch, 1 cooclade ~ 11:11!1 mean after stitching the bOle on. Thi= ie cker (after the channel has been ~>et dono, IUid theiiGlf at:ti seam hammered) IJy rubbing the ru~ dOn with a piece of oone-Ntr. the bandlr'of u (ljdlax& brush. and after the boot is in colour. tL" t~Jttb lii di Yided with the prick.::titcb (F ig. :;.). Th.61it1k lod is ""enerolly made trow the handle aDd .hnk ol u o ld' iron table fork, being bluntly UJ~ c4aU. aod pressed between e,·ery Hitch; or roa cu n111 a fudg-e wheel round and stitch in the IJll.l'b ltllu made. and then run tbe "'heel rottlld ~t,--aa onr the stitches, a nd fi nieh the edge with the~ d the iron . as rou must also do if the prid:stitco I! usr:d..-W. G. 
B lcycle P lat l..ng.- YORLSniRE oooUl ~ P.­plate his bicycle \dthoot pro riding a ~Y P"~ plant, and e'l'en then be would baf"e IIJ Jll'Ou•..: eXllerience. Set"eral corre...pondeDts hatf ~ posed to them_«clt"e:< this same job: tMJ ~ ~ ha. t"e no sort o! conception what platlnl{ is- lo&E; 

EUIJ<E will get the p:J.rts of hls bicycle~ practical platers for a sum of l(ls. to~ to the amount of nickel u...;;ed a.nd t.be JDI,IIMf using it. Good platin~ has a depo..it oJ ptOPPU underneath, cheap plaUDg has none.-A :;. · 

Electric Breast Pin.- D. "lL K. fG"'I4.~ The following re.J?I"r to ,·oor letter hu ~l! W.U. from :lleesrs. J . £.. H.aitle:r &: Co., E!ecmt IT .._.t. .Paul's Square, Birmingham:-~ We cu: electric scarf pins m ounted with 1""11 
11 Iau'!:fl~,St.l23. Gd.t 15s., and us. Gd. each,;':~:CW q · . Ba.tteries Cor the same, car\" ..... __ .... 

pocket, 2ls. each, or of Eel~ shape. 1!8.-­You will note a difference m the J»:ice ot ~~~ quoted iD this re_P.IJ', and ~hat publ.lMed:;: !»' YoL L This cillferenc& 15 doe to~ .... frail breast -pin lamps ha\'e now to be l.IDyw­
Paris....:.O. E. B. 

Seal tor Battery.-H. lL rBristD~= ~ do for the purpose. or equa.l pal'til the Poud a..c•phaJte with an ounce of bl:eSWU ~e}uue.­of J.)i tc h "'ill be e'l'en bet t.er, beea u..<e w 
G. E. B. .&.a J 

NLck el -PlatlDg So1utio~- -\.M4~~-dir«'­
ha\'e not up to tbe present ~1'tn mu 10IJIIGI tions for maJ;;:ing a nickeJ-plaUAif ~~~ O!l.nJ,t -n1 be held responsible for rour pwure. tor .... p 
endently due to the dire:UOn5 £veDJ~urie adi one else. U you miX t~ er I. ~ ill and nitric acid, and then plo~t 1 1 ~ n lckel in it. expeeting a.s a will be ciDo:IW!CI • plating solutioJ,l. of ~ r;u acids iJl 1 po~ !3.11 ure. But if you wu. _ ,':.,.. , 1 .m ftrri.JII manner and then add the ~v. pd ton» • tha t the metal will dissOI\'e ID t.l;~t'JI p~~t!haJ• Eulpba.te o f nickel solution. }"ir6t.; ,.M ID il QJet gallon of water ~ ~ W)n_ew-ate P'!'.id OOt' (fll fl 
)lints of strong oJtnc "f!.~ 'tF, OliJ;.t~ bal• 1 
good Eulpburi.c acid. )~e tl. aad it .-ill~ SUJd baLb and a.dd your Dlt:ke 1 do ao~alrllr 
n c.-.u-1; t wo pounds of we rnett ~u.e:r £d *,... T OU t~ thus prepare your bat crom nda.,.. j,ared nickel ss.lt..'! and anode pl.l~t.. j>aafiisc-"' as liess:rs. J . E. Il~t'J ~C.Il.. ~ 1~ 1111• ~~till 
Birmingham. ~hoallmll_fJpiftJo;r plarlt.-G· £J. up and work a ~m m.... .,, __ ..-

w tdL T a:, ,.,._...,.:: sf Demapet:l.slD.g a: ~ dtGl•i_,. Yes ;ou can now ha' e • tbe pl•lftL ~ witho.ot the old E.r"tem of ~ea~ezW!e to ~ e t<:. and regildln;;. Partlel! &1111 ~dr) ... lll...-F oR BEST Exnmrrs.-BroDT.e Medal Book P riz.e l Os. Gd., and second-des,. Certiticate ·-' Workman'a-Mr. A. C. HammoD., Southwark. { Boot Soling Tools, etc. Apprentioe'a-Mr. T. Smilb.. /JqJ(ford.. •.• So other Awards. · · • 1., pull all round tbe side~ with the pincers, GROl:.."P XIU - WORK IX CHEliiC.!..L PRO- ~as r o u pull e:u;h r!U>e, pot a t.aek throu.,.->il the 

t bl'm by a~" acjDg a ~eh ~O"L.Ifl/l 3s. t() 5s.. according to ,.. a~ 
such ad n~rtisemtDU!.-J · ... Gl .IJIIIl 

Blueing Pointen.-f!DLvr~-r-;//;t ~.f: 
method for g"wng f /i"rf~~ I!CI'alllt.~.-­make a bnl!l!t tlre o ~ ,~ iiJ11. red. plat"e artielt- to bl!le 00:. .._ * fill 

CESSES Al\D PROD UOTS. j edge of. the leathe r m to tbe Etde of the 1.¥t VJ ~Pit well Etrelclled. Then block to the last till the sole is SILVER ."l!P:DA.L. ns.. and IJ.rst,.cl.ass Certi1icate for nearly dry. take <XU \Le tacJ.:". and round it up to be.&tL. Exh1Lit iD Group, lli. H. B. Stocla, lien-- I thesha-peottheb.st.excepti..n;.;atthe"'aist. Here I JIOO- Lt e&D be curved in to ma.ke it narrower than what 

held a ELOrt dii'~~;JJild. 'f--r the de!'ired coJ,Qor 1.5 w daiS ~~~-~ dept.b, from Jig'bt straW" 

• 
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t. Cinder SUter.-EooNOMY.-I am rather doubt­
~ tu! whether your question is of sufficient import-

ance to the majority of our readers, for such an 
. a rticle as a cinder sitter is obtainable at a price 
T so very lo\v that many would deem it hardly worth 
lj making. Of course, I am qo..lte aware that most 
..l amo.t.ctU'II do not-consider the lowness of cost any 
r a rticle could be purchased for that they would 
' 1 wish to mnke-tbey look rather to the pleasure to 
t.1 be fel t at the result of their akill. But you ruuat 
; agree with m e that they usually aim at something 
ll more ambitious thnn the article you wish described. 
'1 However. 11.!1 our li:clitor does not like to turn away 
1 any question, and as a cinder aUter can be put to 
1 very goud use, although unpretentious in appe~ 
:( ance, I wlll explain how to make one. As you are 

well up In joinery, rou will not want me to say 
anything about thut part. Wood and dimensions 
you must be the chooser or. I must confess to 
Ignorance of the a rticle you name in your let~r. 

I 
I 
• 
I 

I 

• 
• 

•• 

but I durcs.ny iL is patented. a nd it so, that reaaon 
alone would not allow me to describe it. The 
a rticle I hero show will be mane in two separate 
parts· the top one being ns in J!'lg. 2. to tit into the 
top of the lower ono (Fig. :I). Two boards tor the 
long sides, uur\·cd, us shown, ut the bottom, united 

Pig.I . 

• 

I .. r: 
~g.,). 

------

l'ig. i . 

• Fig. 1.-0iuder S1fter. Figs. 2 and 3.- Top and 
Bottom Parts respectively. Figs. 4 and l!. ­
llodea ot ftxtng Wire. 

· by two end bonrds und a bottom l>o::Lrd, will form 
• the carcase. A uurruw spindln. joined at the bottom 
• of cn.cb end, will be fo und con ,·en lent for tbo foot 
f to be used to rock I he article In order to eltL tho 
I' contents. 'l'lar: top pa r t cun be taken out when it Is 
· ,.desired to dh.chu1·ge the dust contained within 
·' the lower p11rt: und If a lid Is uttacbed to the 
• former, the cinders can be shaken without fcnr of 
• anr du11t risinl(. You will not want very stout wire. 
... ~Vbero to obtuin it, and how to s trolght.en lt, see 
(, past numbers of WoHK, particular ly No. M (p. 20). 
·' It should be woven as shown In Fig. 6. 'l'he 
·' strongest wuy to llx it will be to bore holes at equul 
1 dlstuncCJJ npurt all round the bottom of tbo uppoa· 
-' part, and bcl{lnning o.t an end hole, thread the wire 
1 through it and the hole e~uctiy opposite~ ba·lnglng 
f l t then round the wood (Figs. 2 and~ ) anu through 
I the next bole, and so on unLit the lll.!lt ono is 
,; reached, when both ends cun bo secllred in au easy 
:P manner. Thread the cross-,vlre in the same way, 
If weavlug itaaatated above. Counterslnkil as In Fig.(, 
J lbe wl.r'e that. shows outside by cut ng grooves 
,.; between tho holes. A simpler way of llx.ing the 
1'1 wtre wJll be to t bread it round nails (ne In Ffg. 6), 

drtYing them into the botlom edge of the Ul)pOr 
• parl- J. s. . 

laproYer.-CABlNKT MAKER. - 1'here can be 
ll tiJe douuL that on going lnt.o a shop In a larger 
&own, where your 11on would be able to have more 
~porfcnco1 he would have to bll{(ln as an lmprover. 
.., rotn wha~o you aay, I eupJ>C)80 hla k nowledge of the 
eonaLruoUon of turnll.ure le IILlln more than rudl· 
meoLai'J, proiJubly hclng confined to the rougher 
and commoner klnc.la ot U1lngs. One importan~ 
matter yc.m orniL to mention le whether he hus boon 
worklnlf chlolty In dea l o r whether ho has been 
tied t.o bard woo11. It la qulto impossible tor n•e to 

, U.f .. ~h&t WUI(Oil h e DliKht ~{et, OS everything do-
f . pen ... on l•lt• ublllty, und ho uugbt to be contont 

"'l~. a Yery moderate Oguru. vrobably not half of 
w.._ be tblu.lul hlmaelt worth. .My eKperle.nco of 

• •• • 

I 

• • 

• 

SnoP. 

lads coming trom small country shops after having 
served their time is that, to use a slang expression, 
they are not wor th thetr salt, and tho.t they ' 'Cry 
o.tten, after a few weeks as improvors, think they 
know as much-it not more-tbo.n p.ny old band. 
This leads them to ask more than the powers that 
be think they are worth. It your son can get into 
a reully good shop under a good forcmo.n, on whom 
much of the progress of a willing youngster de· 
pends. and you can manage to help him financially 
for a year or so, my advice to him Is not to haggle 
about wages. Let him take what he can get, re­
membering that after a tinle the experience he is 
gaining will be worth considerably more to him 
than a shilling or two a week hlgher wages at 
present in an Inferior berth. I cannot recommend 
him to go to London. unless be has some friends 
there who could help him into a berth. He would 
probably drift into the shop of some small master 
or sweat~. and his lot would be the same as tho.t 
of thousands of others who have moved from the 
country to London in the ho]le of bettering them­
selves. U he wants to go to London, he bad better · 
deter doing eo tW after he has spent some time in a 
good provlnolal shop. He might then stand a 
bet~r chance in London. As he has occupation 
now,lethlm stick to it, and k eep his eyes open tor any 
opportunity that may occur n eo.rer home tho.n tho 
metropolis. He might obtain a situation in Exeter, 
where there are aevern.l good fu.rnishing houses 
who have factories; and the same may also be said 
or Bath, wbere some ot the best furniture in Eng­
land is made. P ossibly he mlgbt hear ot something 
to suit in Plrmoutlt. I cannot take upon myself to 
recommend any parUculnr tlrm, but I should de· 
cidedly regard the one you name 11.!1 being most 
unsuitable tor :rour purpose. even without the 
objecHves. ne above given, to London. You. might 
try the etfeot of an advet·lisement in one of the 
locol journals of the pln.ce preferred! or In W oRK. 
Tbe more useful tools your son has, t 10 better: and 
it be btwc none, I doubt very much whether he 
would ha\'e any chance of getting employroent.­
D. A. 

Photograp hic T ent.-R. H. (Bradfordj.-Yoor 
query is rnther vngue; do you mean a tent in " 'bich 
to take portraits. or rnther o. portnblo studio, or a 
tent in which to de,·clop your nego.th·ee.~ similnr to 
those used br peripatetic photographers I As there 
is a. wide difference between the two kinds of tents, 
will rou kindly write again a nd specify :rour want 
as definitely as possible? and rou shall have tho 
required Instructions. You m1gbt also say what 
size or plate you Intend working, as the dimensions 
of the tent will depend in some measure upon 
whether you use quarter plutes or larger sizes, say 
up to 12 in. bylO iu.-G. L E B. 

Surveylng 'o.nd L eveWng .-.T. E. S. (Stoke·Oil· 
Trcnt).-So..ltalJle books for you o.re" Subtorraneous 
Surveying," by 'f . F enwick nod '1'. Dnker, 2~. Gd.: 
"Levellln~r;· _by F . W . Slmms, Ss. 6d.., W ea le's 
Series; or l i .I.J8VOlling," by T. H olloway. Spon, S• rood. 
You can also get a good deal of informatiun on 
levelling and aurt'ace-sur,·oying from N •·sbiL's 
":Mensuration," but without practicnl teaching I 
am a fmid {ou co.nnot make much progress. 'l'ake 
a course o lessons at the science clnsses whk h are 
held in most ot Lhe mining districts. In that ca:;e the 
teacher would tell you what books you would reoJUil'e. 
Also try to have some actuo.l work with o. mine 
surveyor und le\'Ciler , so 11.!1 to understund how to 
set and react the ins tl'llllle!ll9, and how to plot and 
lay the wo•·k down.-M. 

Me tal on B ooka.-H. S. (Bh·minoham).-Thc 
thin metal thnt you speak of for putting round the 
ed.,;es of books Is mitred nnd soldered. It is im· 
possible to bend, so I cannot tell ron how to do il. 
'fhcae strips of brass are called "rims." und ure 
made in s izes to suit certain books: but or nll tho 
things which I ubhor, n brass rim on a book tnkct1 
the cake. You m ay try cutting your metnl and 
soldering it, as this 1a the only WILY it cnn be done; 
but don't, man I It does not uc!ll to t he beauty or 
the book, and it really doe!in't neecl it unless you 
are golng to muke a football of it.-G. C. 

Steel Wtre.-J . M. (Southwold).-l thlnk piano· 
fort-e wire would suJt your purpose. I co.unot give 
you the name of a maker, but thnt_>·ou can get from 
uny muaicallnstraruent maker. - E. C. 

Simple Wrltblg Cabinet. - H. G. L. (London . ., 
E .O.).-U _you hnd read the artlclo on "A Slmplo 
W J·Iting Cabinet" rljiht through, you moat have 
seen tho followin11, :-• Having got, out, and cleo.ned 
up to sizes given, ' etc. I thiilK. that further expla­
nation is unnecessary.-R. F . H. 

Crest Book. - G. W. (Aird1-ie).- Fairbairn'e 
Create o.nd Monograms (2 Vols .• cloth, 42s.), Lewin. 
20, Ludgate Bill, London, would be a good book for 
you. 

Edgea of Booka. eto.- J . B. (London, W.O.).­
The colour tor red edges for books le dry vermilion, 
and it le mixed with a little white of egg and wuter. 
It Is applied with a sponge. Book-edge colour mny 
bo had from Measrs. Berry and Roborta, St. Dride'e 
Stl'Cet, London, E.O., ready mixed. Say it it wna 
the inside or outelde of book that was eolled.-G. C. 

Model llarlDe Engi.De.-W. E. (L iverpool).­
Yonr query cannot be o.n.ewered In ''Shop." Be 
pntlent until I can describe such an engine In 
W ORIC.-J . • 

'f'Wtllt Wlre.- H. S. (Wolverhampton).-It re · 
quires speoial mo.ohlne ry. Try SeUg Sonnenthal, 
Queen·V letorlo. Street. for maeblne: and Newo.ll, 
130. Stran~ for wire, or Wllklnaou and Sons, 
Adderley ROad, SalUey, near BlrmlngllGm.-J. 
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Gnrd en Framea.- Ar.oNso.&. - T he wood tor 

tbo t'l'uming of the lights you require ha,·lng 
been proew·ed, lay your stiles togetber in palni, 
inside edge upwards, nnd mnrk oil' the extreme 
length, aquarmg ncross with a squnro : then 
measuro inwnrds at one end the width or the 
top rail. nod at the othc1· end the width of the bottom 
rail or drop: diddo the spo.ces thus got into three 
parts, the L\~O inner purts to form. the mortice, n.nd 
the outer th1rd purt to be loft sohd : square across 
the marks to the back edge. and setting a mor tice· 
gauge to ~ in., run it in the centre, and morLlce cnre· 
t ully to ull your marks, taking care to make the 
mot·lices a little longer at tbo back edge of the s Llle 
to nllow for the insertion of the wedges. Tbe rnlis 
must bo measured otf in a similar manner. and the 
tenons cut.: of course le11vlng the shoulder on the 
top side of the top rnl\. the width ot the stile rebo.~ 
is longer. The lower rull la only shouldered on the 
under side. Hough sketches or how the rail !I are 
shoulrlcrcd 11nd tcnonctl nro given in Fl~. 1 (top ro.il) 
and Fig. 2 {lower ral1)

1 
and the end or s tlle with 

mortice in Fig. 3. .Fig. t shows a section or the sueh; 

F ig. l . 

• 

Fig. 2, 

r ig. s-:. 

Fig. G. 
Garden Frame Lights. 

the top end11f the sn11h·bar is mort iced in hnlf.wny, 
11nd the low• r end iR IIIOI'ticed ant! cut as shown 
tho pa•·t. pro.i· ·cting clown on Lop or the lower m il 
being Hcum·c•i from shifting by means of two long 
umds olriven iu . If you mnke yout· sashes or nny 
~::-•·cnt length. r ou hml better tnor llco, say, every 
thh·tl bur rig hi 1 hron~-th both top and low or ro.i111, to 
strengthen them. Put t.be frnming together with 
good thick white lead, and wedge up tlte teoona 
well; also put. in Lwo p,lns. as :rou suggest, ns an 
ncl!tltionul security. rho venti lators you lnqulre 
about shouJd be set out in a similnr mnnner to the 
lights. Figs. 5 and 6 will gh·o younn idea ns to how 
to join them. Notice pnrtloulurly thnt the rail ls 
shouldered on one aide to fit the bevel of the stile. 
o.nd nlso that the etllo is cut n way oot.w11rd from the 
morLlce, to admit the equuro shoulder. 1'he ro a re 
other and dllt'erent wnys of putting this clll.!ls or 
work together, and opinions vary rus to their m erits. 
I think. bowcvcr. that you will find the way here 
given to be us easy Cor you as o.ur other, havtn~ iu 
View the mo.nncr in which you nre purchnalng your 
wood. These lnetl'uctlons u1·o ncccssnrUy brief: uut 
should you dcsi.ro Cut·ther detuiis, wrlt.e 11galn.­
G. L& B. 

J'or oe·Pump.- PLUlltnEn.-You cnn got n plum­
ber's force-pump for the purposes you rcqu1re of 
l\lessl's. Warner & Sons. Crlpplcgate, London. K C., 
who mnko various kinds; about £2 would, I thiuk. 
he tho price. Refct· to the Post.Oiltco London 
Directory Cor the address you want.-R. A. 

OomblDatlon Ohuok.- A YOUNG BEOil't~ER.­
You should repeat your question. 

J olnlng.-A R EAPER.-I do not k now much o.boub 
joining gut-bands. I believe they are joined with 
ltooks 1\lld oyes: and I suppose the reason why your 
books aud eyes keeJ> brooking 1a because they are 
not good enough.-W. D. \ 

• 

., 

• 

• 

' 



The Work Magazine Reprint Project (-) 2013 Toolsforworkingwood.com

• 

• 

• 

• CoHREiiPO~or:::o~Ts. 
IV -Q IJESTIOXS AXSWJm&D BY • , ]j 

• · · nswet· to (, · · cork.-A Jl&ADF.H .'~·rtt,!!9• m ~-" y 0 u cnn buy 
(Poplar. E.)k(~ce P1n1 .pe~b~Ws' ~~· Jf~h'er, H owtwll 1!}n(~ cork !or mn tng t E 1• .· s London. !-. •• Son's, Cork llferc~111.nts, 

1 
Il . mo• {~ in bundles from 

'-'end stamp for pr1ces. t JS 90 
_., 9 L •• 
nbout. H or- cw • H c.Ncto Bromp-

Biackboard Prep:LrntlonL~PaMing/on) (see 
ton) writes. in r erly ~!'T•\ J.one pllrt of Jap:~.nese 
page 71S, ~o. 96 :- a 0 and mL"' up some 
gord size and two parts tur~~dered pumice-stone. 
drop-black witb n llbLtletlgodry with a bard dend 
and paint o~er. It s 01 

s urface." ds H B (Brighton) writes. in reply 
to~"J~"i:,a[PaddiiiOfon>. (see Pn;.~0~1~ ~~·y~11j~g 
··I ha~e fotmd .the tollo~vn~g su'i'ake an ordinary 
else.. and ~st :~ ~~~~~nlS:on and colour cloole'!' ; 
jamJar. an got best · ,·orr or drop black ground !n 
8.sk fo~J/~·p?nt of tu

1
rps (turpentine), nod halt a.gll! 

turps. Id . . the blnck should be in a. pa~ty con· 
o{ c:oacb ~. s.1t~own with the turps to consts!ency 
dttioo. . m/ ainL. t!Jen add enough gold s aze to 
~fn'ani~~f.~o{, ~uflici~n.t to caufse

1
r glo~P;!lern dgo 

F ' d the proper condauons as o o ws · 1. 1 'fd size a little at a time, stir well, then rub 0: aktf e_ 
tbnwb-nail It will dry very qmc Y . 

~:0°0 J~e~r and dead. black, try to rubitofrwith 
" q ·if it ail comes off easily it is rotten (~c .• not 
~$sumcientlrl ; add a little _more ~toldksaz.e11an1 · repeating process until the bl£l:C w1 n<! 
~ ~~~e fbumb-nail without some d,tftlcu.J t,y: af 
it ticks on hard and is also dead black (1.c., no glos:t 
..-~atever) it is in the proper condition. If your board 
•9 new rub down well with gla.s~-paper, and g1v!> two 
~ ooats of Young'S patent SIZe warm, darke~ed 
with a little vegetable black ; when dry, rrub W}th 
tine glass·paper- old i t you can getft. Now gave 
one~ coa.toC the prepared blnck, laying the boo.rd 
do'lnl flat. ";tb the side _you wis~ to J?&int upwards : 

• this will prel'ent the pamt r unrung mto waves-or 
au.rt&in& as we call them. When thoroughly dry, 
Jrire another coat same as the last, and let dry nlso. 
Now get some very tine emf:!ry-the fin.er the bette~­
pat a 6'00<1 teaSpoonful or little more m the renta m­
ing pamt. stir up well. and give one last coat an~ let 
ft dry; it should now be a d.cad barq black w1th a 
slightly rough surface. suff!caent to btte the chalk, 
bat allow of the lines being easily removed with a, 
damp cloth or sponge': the quantity named above 
Ebou.ld be sufficient for a board 4ft. by 3ft. super." 

C•mera Fltungs.- H. P. (Leeds) writes in reply 
to J . -c. (Gla.8gOto) (see No. 89, page 602) :-"You will 
be able to get all :rou reqwre well finished and 
cheap a t Watkinson & Lonsda.le's, Harrison Street , 
Leeds. The follo"''ing prices are what they cbn.rged 
me:-HaU.plate nu::k and pinion·set, Pr. IO·inch 
racks. 58. : conical leather bellows, U ·inch pull, 6s. ; 
milled screws with plug nuts, 4d. each ; ca.mcr!L 
screw with two circular nuts, 6d .. ; double grooving 

• for dark elides. 6d. per foot; focus screen to r egiste1·, 
3d. per foot. W. and L. will supply you with any 
part 11nisbed or unfinished, either bra.sswork or 
wood wort.:. They offered to sell me all the wood 
machined and planed for very little more than the 
~any cost me at the wood-yard. Had I have 
aeen tlleir advertisement in WORK sooner it would 
have saved me a. lot of trouble. I had no ideo. we 
had Bllcb a place in Leeds, until I saw the advertise­
ment ln W oBK.. I should advise evel'Y r ender 
~rested in camera m aking- to give them n call or 
wnte. It wfJ.l well repay Jum, and by mentioning 
1b1a pa.per he will get all the information h e 
req alre&" 

B.-P. rormula.-P. B. H. CHendon) writes in 
auwer to Pozzum (see page 718, V oL II.) :-"It you 
~ AIC&1n rno Lbe flgures out BCC<)rdJng to the 
.ormul& you have, viz. :-
2 A.S.P.n. he • t 

~;0011 w re-. =area o piston =78"64, 
B. =atroke 9 fo .::0·75 of a toot 
P .=prcssure= SO 1bs., ' 
H. :o:revolutlon8=300 

J OG w111 . . ..!xT8•§J x0·76x80x300_nn.,.H' p f 
..,. 3J ()00 • - - -w11 •• , D8tead 

~~=~~· uU you at.ale. There fa, however, a 8Ught L r. · te preHBure you calculate on. To get t,..., .IJ.P . ~~be a bove formula, P mOBt equal the 
'~":;'f,f• 0 1

' tl1o boller proasuro, wtdeb you have 
:: n ruur calculatfoua. 'l'he average preasure :J.:'l' bcs.j'/':tlfKlll Jn_ thl11 cuo, M thocut.off ot the 

~· b(ll~~~~or ~~t_~~~o~~~ t! c;:!8:~~ 
2xf3·'t{:Gif:::~JW:n tbb formula would etand 

83,1100 • 4UOG I.FLP., which come• very _ :ee:t t~t g~ned In rn-aotlce. The only way I can 
O&lcufa(l~ tJ1 ~vf~r~?.~~~~~~t,IC~OJ LyP· 1~ that AfMtl' 

1 ~=.P!': ~~ twfJ "" Lltoro aro two ~~~~11~~~. ~If~!.~ 
they only ~":~~·0~~~.!'1111 lhaiilGoU(JtfnJr, thorotorQ 

JUumtoattag - A A D f roplyto Orur (see · · • 1Jrlv1Llon) wrJtc1 11} 
fnll fnstruotlo118 J~~ft:/(,';fr0,: ~·~:-" You wJIJ hnd 
ot Measre. Ttowney'a shillln~e t n t'~rnhllafn~e Jn oue 
Arls~.!'nt.Jtted: "Clnhle to th r~ .. ell on tho JI'Jno 
a nd Ml881ll hdnUng ,, whloho .n,rt of DlumtnatlnK W' nrtl11t's colourrnO.n. .Both 'ltny be obtained or 

lneor & Newton supply t.o owney & Uo, and 

:Jie,~l~~~~~l~~~~~\a:~fg~b~~::!) .. 
l1'tJie lfate burnlshen of .nrlou ;.,.a::e:'•.a."-

S.HOP, ETC. 

olcl 1111 • h ·m·y Lt·nt·CL'' 
E'R<'h. J~or run_rl<in~ 1!,11~~, ~~~~~~~ \\1uny llluutlrull.ut'li 
tHownor . r,.l.) 111 ~-:~·n:l' \v .• ~ .. tl· N., fla. Ut i. wwh), tLH 
prcfCI' CldWrt! Of gl':no~·c pJunHIIll-\' nutlluu l,hllll I{OIJ•l 
g-i\'IUIJ tL 80 1.~1· Ulll. fOI'III I'C I)IIIi'l'll 110 Ril\ll, IJIII, 11 
l eaf. (lt~ld {!'v~/\:swnlct· nncluppliutl wit.lta hl'IIHtllt,., 
s inl_ply tm xc• ·I· s t reukin~St!,' mu!lL l.Jo fullychat·gc · 
wlHc h, lOtlVOil wl'ltcs iu reply to U UB'l'Y 
Cheffonlcr.-;~gtzyg[E1~) nnrlecnds t,llc followln~ 

P o OL (sco page 1 • •• • • ·hctfonica· :- " Top li nctl 
pnrt.iculnr.:l for nygk:m';,.~d~ ·lloor to top 3ft. ; glnH:i 
np 3ft. Gin. long: ba;cl· 18 i~ uv 16 in .• 'nncl !) in. liY 
plnt('S or f!U 1

1
1<'1S •111 b·Lcl~· 9 in · \Vide· epincllc!', 2 in. 7 in. ; npl'J~ lt8 tn .. ~, ., · • 

Fig. a 

Fig. 3 

Fig. 1 

Fig.~ Fig. 5 
Cheffonier and Parts. FJg. 1.-H a.lf View a.s 

complete. Fig. 2.-Moulding on Plinth. Fig. 
3.-Section ot Top. Figs. 4 , 5.- Mouldings on 
Edges of Shelves, etc. 

long; shelf 3i in. \vide, with small bead stuck 
round plinth, 4 in. deep; door frames, 2 in. w ide; 
carcase uprights, 2 in. wide; drawers, 4 in. wide. A 
nice design in mahogany, but better in walnut. 
If S CHEMER wants to know anything else, I will 
answer in • Shop.' " 

Vlolln Mute.-F. S . (Normanton) writes, in r eply 
to VIOLIN (see page 650, Vol. II. ) :-"Violin mutes 
are made in a great many shapes and forms. 'fhe 
simplest one that I have seen is made of a piece or 
thiri brass, which can be out with a fret saw and 
then bent s o as to clasp ovet· the brid~e. the tongues 
passing between the strings. Heav1er and better 
mutes can be made by tak:ing pieces of brass and 
Cllttlng them out, putting a piece of perforated 

, brass betwee n them nt the top and riveted at the 
shoulders. Before I mo.de o. mute, I used the door-

. key tor ono, wWoh, though it was clumsy, made a 
very good one, and did not hinder the bow it put 
on with the ring towards the tu.U-~iece. You could 
buy a. mute !or s ixpence at any musioal shop, but 
perhaps you want to make your own," 

Camera J'lttluga.-M. writes, in reply rto J 0 
(Gh lasoow)(ae~ page 602.,~. Vol. ll.) :-"You can obbun 
t eee from Measrs. Lanoa.ater &; Son Oolmore 
Rla.oad, Birmingham. Rack -and . pliilon tor t £. te costs 68. Be.nd 4d. for oa.talogue which .,..vea drawings and prices of ea.oh fitting,"' 

.QI!~•t.IOIJ ~V.-B}tlliii~B' o!~~~:~~~~~~ 

[Work-Fetll·unry 21, lSI)t. 

" \V 0 Jt K. " J~ X 11 I U I 'I ' J 0 N 1• R 1 Zt 
IH H'l ' JtJ n 11'1' w ~. 

- - --
A llllANCi'UM tiNTII 11 , ., Ill:! llf.'. ltladt, f•1r lv,J•Iln~ 
:M'ooting, tlt wltit:h J' l'i)'.•::-1, ~·:dlll.s, ~n•l f;,,11111: 
cntos will bo pt'C: H• ·ull!ll. !! uJI Jllli1.J•·ul~~.r11 • lU 
lJO 11nnounccu in nn t:urly num iJ•:t' ,,f W•11tv. . 

. . ·- -· ~ 

Price :Jd.; poRt frt!ll, 4d. 

"WORK " SPECIAL EXHIBITION HUMBER. 
Containing an Illustrated D~Ac'!'iPtive AA!. 
count of the mo>~t rcmarkaule .ExhtlJitH. 

1
' No one intcr e!-\t ed in the ' Work ' F.xbi­

bition shoQ.ld fail to secure the ' Rpecial 
Exhibition N urn ber ' of W ORK, whic:h 
Messrs. Cassell have issued at the co:it of 3d. 
The art.icles, on a variety of cognate . Ru h­
jects, are especially val uo.ble."-Lit~rr.LrJt 
World. 

NO'I'I CK 
~umerous applications having reached the pub­

lishers for the 

"Work" Exltibit ion Official Catalogue, 
thcr beg to sa.y tho.t a few copies can etil! be had. 
p rice 2d. eo.ch ; or pos t fre e. 2W. 

CASSELL &. COMPM\V, L wl(Jr:tte llill, London. 
·--

WORK 
i! published ~t L/1. Delle Sll.ttt:age, Lt1d9!ll11 nm, ,1And.o11, IlL 
11 o'c locJ.:evt:rJJ ll•edllt8rlay monm1q, muh/tOJ•Id be Olltamableeoerv­
wlle-re t11roual•outt11u Uuitcct liillytlom Oll Jo'ridt~.l/ t~t tiUJlatut. 

TERJIIS OF S UBSOR!PTION. 
s months, tree by post . . . . .• la. 8d. 

11 months, " . . . . · · sa. Sd. 
12 ruonti.Js, ., •• •. oa. 6d. 

Postal Orders or Post Omce Orders paJahle 1\Hbe Genera\ 
Poet OWce. Loud on. to C..t.SS BLL and OOMP.IolfY, LiJUited. 
TltR¥9 FOR TB 'It lNSJtRTIOY 01' A DVIIRTI81t\ltniT8 I !'I' II.&Oa 

W .IIKKLY 1880 &. £. B. d. 

One Pnge • • • • - 12 o o 
Half Page - • • •110 0 l;{uarter l'uge • · - R 12 8 
Eighth of a Pngo • • • • l 17 d One-Sixteenth of IL Page- 1 o o 
In Column. per In ell - • - o 10 o 

Smnll prepaid Advertisements, sncb aa Sltuntlons WIIDled 
3-nd Excbangl', Twenty Words or less, One ::!llilling, and One 
Penny per Word eurl\ if O\'l'I' Twenty. ALL 0Tu&R Advrr­
tlsements ip Sale and Excbang., Column uro cbargetl Uo& 
Shilling per 'Line (a\·eragiog eigb' wordsl. 

Prominent l'oaitions, rrr a aerfu of in~ert£o1U, 
!111 B]lllciaL arruuaemenl. 

••• AdYertlsemenu should rencb tbe omce fourteen 
l.lnya in mlvnnce of the llute of Issue. 

SALE .AND EXCHANGE. 
Victor Cycle Co., Grimsby, sell Mail Cart Wheels. [ I6 1t 

Twelve Full- Size Fretwork Desigus, post. 
free , 7d. and IS. td. Satisfaction guaranteed or money re­
turned.- TAVLOR's Fretwork Manufactory, Blackpool. [I4 a 

Tools, Tools, Tools.- The cheapest house in the , 
trade for English and American tools is LUNT's, 297, Hackney 
Road, London, E. Send stamp for reduced price list. l8 R 

2,000 Lota of Second-hand Lathes, Drilling Machines. 
Gas and Steam En~ines, and miscellaneous items. Call at 
too, Houndsditch, London, or send 4 stamps for Register. 
-BRlTANNtA Co. Tool Factory, Colchester. (n R: 

Paper L etters. Rubber Stamps, etc.-Agents 
should apply for samples (free).-Wau..cox BROTHERS, 
172, Blackfriars Road, London, S .E. 

Forty Fretwork Designs, 7d., free.-TAVLOR'$ 
FRRTWORKERIES, Blackpool. (IS R 

Lettering and Sign· Writing made Eaey.­
Also full-size diagrams Jor marking out eight alphabets. 
only Is.-F. CoULTHARD, T errace R oad, Boumemoulh. 
Note.-too Decorators' Stencils (6o large sheers), :zs. 6d. 

J'ret, Carving, and R epousse Pattern&­
too of either, full·stze, ts.: 300 Turning designs, u. ; 40'> 
small Stencils, IS. ; soo Shields, Monogr.uns, &c., IS., post· 
nge free .-F. CouLTKARD, Terrace Rd., Bournemouth. (2 S 

Set Warrante d Firmer Chisels to 1 ~in .. , in best 
OCtagon box handles, IOS. free.-SCLATER, Albion S~( 
Exmouth. I $ 

Eieotrio Alo.rums fitted to your own clod~ A 
clock, bell, battery, battery box, and switch ~~ 
from xgs. Invaluable to early risers.-A. FLOYD, 32. (J 
Road, Fulham. s 

Ploture Mould&-ts to 25 per cent. saved. Seod 
for wholesale list, one stamp.-DENT's, I mporters, T(aat; 
worth. •3 

c;ushion. Safety Bloyole.- Ormonde, balls all over;.maouu 
tyres. Brand newi and warranted faultless., aad. seldom 
scratch. Must se I ; accept 8 guineas ; bargiUD 
aeen i absolutely certain to please. Partic:ul•da ~& 

' a, Towe,r Street, Ipswich. 
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W ork- Februnry 21, 1S9L) A .D 11 ERTISE.AfENTS. 799 

A WONDERFUL MEDICINE . Are universally admitted to be worth a Gnim·., a Box for Bilious a nd 
Nervous Disorders, such as Wind and P.lin in the Stomach, Sick 
Headache, Giddiness, Fulness and Swell in~ a fter Meals , Dizziness and 
Drowsiness, Cold Chills, Flushings of Heat , Loss of Appetite, Short· 
ness of Breath, Costiveness, Scurvy and 131otchc$ on the Skin, Disturbed 
Sleep, nnd all Nervous nnd Trembling Sensations, &c. &c. The first 
dose will give relief in twenty minutes. This is no fiction, for they 
have done it in countless c:l.Scs. Ever)' surrerl!r is e:unestly invited to 
try one Box of these Pills, and they will be acknowledged to be 

Worth a, Guinea a, Box. 
F OR FEMALES THESE PILLS ARE 

"A priceless boon, a treasure more than wealth; the banisher of pain, the key to health." 
These are FACTS testified continually by members of all classes o f society, and one of the best guarantees to the nervous and debilitated is, 

fJEEOHAJ.1f'S PILLS have tfte La1·gest Sale of· a1~y Paten,t J.licd'icine 
1-11- the W01"ld. 

Prepared only by the Proprietor, T. Bc:ECHAl\f, St. H elens, Lancashire, in Boxes IS. 1~d. and ::!S. gd. each. Sold by all Dntggists and Patent Medicine 
Dealers everywhere. N. R. - ·Full Dir~cliott.s ar~ .f!iven 1uit!J ~ach Box. 

Flf-E:L'IV01t1( FOR AMATEURS OF BO:J.'H SEXES AND ALL AGES. 
EeUpso Dcalgn. No. 102. THE MOST PROFITABLE AND FASCINATING OF ALL HOME PASTIMES. EASILY LEARNT. 

• 

T H . SKINNER & Co. having Dissolvt>tl Partnerslt i.p, are offering their EIIOt'III O it S Stock, including 250.:..,000 FRETWORK 
U • PATTERNS and lOO,OOOft. of Solid and Three·Piy FRETWOOD, Veneers, &c.; 1,000 Gross of .!.!·RETSAWS, besides 
an immcn<e quamity o f TOOLS, OUTFITS, &c., a.~ a special inducement to thei r customen. to order at once. 

~.500 l s. Books of Fretwork P atterns, e:~.ch cuntaining Twelve Large Sheets, beautifully lithogrnphed, none of which would he 19ld · 
ret::.il nt le•~ than 2d., and m::.ny at :ld. and -4d. each; also . . 

1,200 28. 6d. Books of Fretwork Patterns, containing Twenty Sheets, t Q in. x t~ in. , of new designs, many of whtch would reuil 

at6d. o.::tch. TheseBooks, .£375 in Value will be GIVEN A\V'AY. 
Amateur cu~tomers ordering ss. worth of designs from Cat:il~gue will be presented with one of thl! ab\l\'C t~. l~ook~. Those ordering t os. worth 

will receive a 2R. 6d. Book. .... 
An Allowo.nce of 10 per Cent. in roods will be made on all mixed Ot·dcrs for Wood, sm:1ll TMl~, Snw Bbtlc~. :tnd Designs, amounting 

to t o5 .. :.nd 15 per Cent. on orders :lmOtmting to -aos. nnd upw:1rd5. ~OTI!..-Tit is rtt!u:lioll dot•s not nfJ'Iy to Tre.uflc tllotcltiltcs. 

N .B .- A SPLENDID OPPORTUNITY FOR BEGINNERS . 
Com p l e t e Fretwork Out1lt, compnson~: ~~·Inch Steel Frame, Fort)•·eight Sow,,""'· File. Four o~.,~.,,s \Wilh •uOidcnt l'lonctl \\'on<l ~nd ts. Handbook oo. 

Frct,.·orl.: ; An Archlm e dia.n DrUJ, wnh bras. h;uullc and Threo Ott5, will be S ENT GRATIS with c.tch s~t. t•..,., uec lur JS. <Al. Outfit~ on Canl, u. 6d. an<t 
2S. s<l. ~ I fro"'· 6 n. :ntl quality assort~d [>Llned Fr~twnod, u . ')d. ; post free. 2S. 6<1. ·~it . till too, lhll<>. ;r<. : JOOSI lr<C, ~ .... ;.t. 
" ;:.r~ATES !! I-EVERY J:'AIR WARRANTED.-Sizes, ; l in. to •~ m. No. r. Unpoll,llw llocch, tO<I. per pair. No.:, l'.oli<llccl Dct<ll, !'· 6d. per p;tlr. No. 5• 

.\erne ! "\ttern, :tll Sh:lo:l. l"· rcr palr. No. 7Ao •• Caledonia •• po.uc.rn, sc:lf·~djusun.:. one SC'fCW (:"u: UIU\! the whole bkah.:, lhe Uc~l l)flllCiplc. l-S. p er J\llf. No. tl, Metal frnme. 

'rrnll Br11eket. 
wnh :- tra{! •• mplcte, 1 ~. Qll. Pt;!~ ur; postal!'e. sd. per p.1ir. These :re not rubh1sh; we w:~rr:.nt C\•cr y (HU'. • . . • • 

1' .I!; W CA TALOIHJES of :ll>chines, Oc,igns. Wood. T ools, etc . • wtth 6oo Illustration< ami full iu .. tuclinns fo>r Fret·CUtllnJ:, l'olo,htu~. atul Varn\shm~:. price ~d., 
!l•J-t free. .\ Spccunen 6d. Fretworl.: Desip SENT GRATIS with each Catalogue; also" List nr Oe,l~:n~. Unuus. Tool Clu:sts, etc .• m Crc.lll)' " "'luccd l'rlCCS l.o dent. Price Gd. 

J. :E-X. 

NEW HAND-BEADINC TOOL, 
which is nccnmpnnied by ~ix irons, each hnving two cutting 
etlge<, cotliJ'ri" nt: iu the Twelve Cuui n~-: Ed:;cs thus sup· 
r•l icd, Hca•J,, J\ecu<, lJui rks. R c!J:ctt ' , :oud Hollow und 
Fancy Hcc•l, The npplian.:e it>clf 1< of j:tpnnned iron 

\\ ith a lmght frvu t. Its c:xlremc lent;th is about sl in. 

I'OBT :FREE, !lo. 3d. 2UO Page Cata.loguo , 700 Illuatra• 
tions, by post, Od. 

MOSELEf ,\:SO~, 323, HIGH HOLBORN • 

CAS SELL'S 

TECHNICAL ·MANUALS. 
1/luslra led lltrou~:lwut1uitlt D r Mt•in.;:s and /Vorking 

JJia;:rums, bound in t:ltJtlt, 

APPLTED MECIIA:NICS. lly Sir R. S. DALL. LLD., F.R.S. 
rlott., "~ 

liRJ CKLAYERS, nn11 WINO FOR. 3s. 
~UlLDJ NO CON STIIUC'l'ION. 21. 

C"ADIN EI' MAI(.ERl, I•RAWINGFOR. ~ 
CARPENT Efl!:l ANO JOiNERS, DllAWlNG:FOR. JS. 6<1. 
OOT.HIO I$TON.ElWORK. J\. 
lJANDRA lLINO AND l:l'rAmCASING. 35· 6d. 
LIN.I!l .lll. DUA WINO AND PRACTICAL C:JEOM ETU Y , 

:1'1. 

N. B.-All orders mu~tbe 3ccompamcd by rcmittan,c. Al'l' l.\'- • 

,... Q Mllllufacturcrs of Fr~twork Mntcrlal~. 
'-' • ' W Ocp:trtm~m. 

EAS1.' D EREII.1i1JI, N ORFOLK. 
Ke'tldly tlttn#ou 1hls JJatu r 1uluH or.lcrt'ltJ.r. 

ESTAOLIS HEU 1861. 

BIR~BEC~ B.A.N'~, 
Southampton Buildings. Cbnncery Lnnc, l,ondon. 

THREE per CENT. I NTEREST allowed on DE· 
POSITS, repay:~.ble on demand. 

T WO per CE:NT. INTE REST on CU mENT 
ACCOUNTS c."\lculatc:d on the minimum monthly o~al:~nccs, 
when not drawn below ,ltoo. 

STOCKS, S HAR E S, and ANNUITIES P,trch:~scd 
and Sold. 

HOW TO PURCHASE A HOUSE FOl-: TWO 
GUINEAS PI!R MO :-ITH or A I'LUT IJF LA :-10 F Ull 
FIVE S IIILLINGS PER MONTII, with imme•llato pn<· 

session. Apply nt the Office of the UtKKDllCK FKRHIIOU) LANU 
S OCIE.TY, os nbove. 

1'he DIRKDECK Al-~tANACK, with full pnrllculan. (JO•t free 
on application. FRi\NCIS RAVENSCROI"T, ~l.mo ~cr. 

JusT CoMM ENCED, 

A NEW WEEKLY ISSUE, consistiug of 
mot f Popular Volumes ill 

CASSEL L' S 

lltt' 

DELICIOUS TEMPERANCE DRINKS. 
MASON'S NON-IIITOXICA TINC BEER. MA SOli'S WINE ESSENCES. 

Thc'C u~~t·nces produce h\ 
:.. (c,\ minuu.-s a dc.Udous Tem• 
pe r •• nee \\me or Cordioa.l. 
~in;.: er, c trau~e. Jtaspbc:ny • 
JU.u.k Curr._lnt. Limu Fnur. 
N e. One T ablespoonlut 
of l\tiUIOil'S Extract or 
Herb~ umkcs ono l!allon of 
Spkmlid Uccr. refrcsliln.: and 
uon·intoxlcnt int:. 

A S.11nplc Bottle of either 
Es~cncu or C: xtnct sent on 
rcccopt o f 9 st:tlllpS, or a bottlo 
ol c.tdt for 15 .ramps. 

A CtlSTS WANTEU. 

NEWBALL & MASON. 
Mll~l NMti ltU ir n nl. 

NOW READY, Part 1, 

price 'i' d . 

National Library. Cassell's ~rtorehouse 
Price 3d. ; or cloth, 6d . 

-·Lll'tuu~y l 'u.b l i.~ hecl.; 

The Haunted Man . .. .. . DICKENS. 
Utopia ... ... ... ... S ir T. M ORE. 
Lays of Ancient Rome ... ... MAC AULAV. 
Essays on Burns and Scott ... CARLYLE. 
Wanderlngs 1n South America ... W ATC:RTON. 
Heroes and Hero-Worship CARLVL~. 

Voyages and Travels .. . MAnco PoLo. 
Hamlet ... ... ... ... SIIAKI':SJ'EJ\J~E. 

lle e&d/1 tlwl'lno Jll:t£rc h ; 

General Information. 
Fully Illustrated with High·class Wood 

Engravings, and with Maps and Coloured Plates. 

' I .Ur.ilAR DRAWING AND PUOJECll'ION. The T,.o Mar. 4.-The Complete Angler WALTON, 
, H.-Essays, Civil and Moral B1\CON. 

11 CASSP:LL'S STOilEIIOIISI! 1'1' GENERAL I NFORMATION 
will Le the work of ~rccinli~ts in eve'1' branch of knowledge, 
nnd, jud):in~ from the fir~t part, w11l U.: one of the mo<t 
comprehensive works in the r.m~e of popular encyclop:-edic 
litcr.tture. 1 he sixty·fonr pa~;es of this part nre crowded 
with admirably conclcnsed infurmntion, • . • The nu m· 
Lcr is profu<dy illustrateu, auu con1:1ins a . folding mnp. 
There: i>, bc,iclc~, an import:tnt extra feature m :1 series of 
funr coloured plates, clabor:1 tc in detail, illustrative of as 
ntany uranches uf popula r sdctl\:c."- Tlu I\1Jt·k. 

• 

V oh in r,ne, ~·· t.rl. 
J44CS:lN I S'rB A L'I D ENCHN.I!lEUS, DRAWING FOB. 

4L 6d. 
ME'l'A.L·PLA1'El W OitKERS, l>RAWING FOR. 31· 
lofOOEL DBA W lNG. 1'· 
OllTHOU UAPUIOAL AND lBOM ETUIOAL PUOJ.B:C· 

1.' I O N . "'· 
J'llAO'l'lOAL PER'Jl'ECTlVPl. JS• 
IIT0.11UliiiA80N it, IJ UA W U rO FOU, Cloth, p . 
bYST.JilA'lJU l.JBAVIINO ..L"l'.LI 8 lU.DlNG. 28. 

,. 18,-The Lady Of tlle Lake ... SCOTT. 
, 25.-Frlendsln Council ... Sir A. Ht;;Lrs. 

"CAS:5ELL's NATIONAL LJDRARY is n 1VOil-

dtrjul bargai11 at tltrufmza. No greater feat 
has been accomplished by any of our 
publishers during the last quarter of 
a. century.' '-T/~e A tltmtEtlm. 

11 lt~ quali ty seems goocl , its My le e:l~)' nml conversntlonal, 
and its illustrations-jnd~,;iu~ hy thl! excellent physic:tl map 
of Africn-of a high clas~. With thi~ fir~t part is given:\ 
large sheet of four rcmnrknltty \1 ctl·cxccutc<l coloured 
plates, rcpresentin" Architecture, Uut:~nr, Gc:ologr, and 
l'h)•siology. ~ -Citrts!iau IYorlol. 

CUII&LL & (;(J)IPAuv, L IMITED, Ludrau Hill, LMd-. C.usau. &: Co:.rAHY, LIMITao, Ludxalt Hill, Lo11tlon. C ASSBLL & CoMPANY, LtMtTBD, Lutlgult Hill, Lofllimf. 

• 

• 

• 
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MELHUISH'S N o. 735 FATENT 

CoMBINED GARVINC AND WoRK BENCH CABINET. 
Fitted with WARRANTED TOOLS, precisely the same as we supply 

to Practical Workmen. From £7 lOs. 
:Jlt~tle j'rom /111 .~~ W ood . .'itainetl 1111 tl l.'ulish ecl lJ'alnut, a nd. ea'~ 

l•l' unttll · to Jlurmoui:~e ll'ith nny Furni.t~tre. 

AWARDED BRONZE 

MEDAL, 

1884. 

for 

EXCELLENC.I:. 

.. 

. . 

of 

?OO LS. 

. 
~ I 

.. ~ 

GOLD 

MEDAL, 

1890. 

. 
:..-:_--:--

:-.L~ U I'O R OUR ILLUST RATE D LI STS, POST FRE~. 

R n . MELHUISH & SONS, 
~ 1, ;5, 8 7 , Ft.•Uca· l .. atu', LONDON. 

P are 1, ready F eb. 25, price 7d. 
OUR O'VV"N' COUN'TR.'V. 

:\ n lllu~lratc,\ 11 islor ic:tl anti Geographical Description of the Chief 
1 '1:\~cs _of lntcrc,t in Gre:tt Britain and Ireland. With about 1 ,200 
On;:naal llh•.,••·aeions . 

-~~~ 1/'it/; l 'nrl I will ti,· ism.:d a Large Presentation Plate (size 
40 in . ·.: .)Oin.i, f•'"'-.· ·till,' ol an E 11g·ravin,J,' givt'ng a" BIRO'S· EYE VIEW 
OF L•J :Sill):'\ I· RO ) f .\ l : ALL00:-.1 . " 

l'·\'-•f"ll. & l'••Ml•A::q·, LDllTED, Ludg-atl! Hill, London. 

I 
I 

Invaluable as a 
Strengthening and In. 
vigorating Beverage. 

Indispensable for Enriching Gravies, 
preparing Soups, Entrees, &c. 

Pure, Palatable, 
instantly prepared. 

WILL KEEP ANY LENGTH OF TIME. 

SOLD EVERYJ;VHERE. 

FLUID 
WATER RESISTING 
GLUE 

(Pat,Ht) 

PATENT TINS . 
.lwval rtaMe [,1. nil 

O llt and TJ11Iuor 
Repuirs. 

FLUID 
WATER RESISTING 
GLUE 

(Patent) 

PATENT TINS. 
N o :Brush-No Boilillil­

Willeocurely join Wood, 
Gill!ll, t.hllla, .Metala, &:c. 

fl.Y Ptul, 8 t. tu:.i J.S. 3 t'. t~r 1111. Tit r .'tt .. "J: I rJIItiiDit,.""t"'S. Clum tsts, Clt.andltrs. &t .• &J. ard u . Jt.r /Ut.. 

Ma!~f;~~red THE WATERPROOF GLUE CO., 62, Dale St., LIVERPOOL 

MANUALS OF TECHNOLOGY. 
Edited by Prof. AYRTON, F .R.S., and R ICHARD WORMELL, 

D.Sc., M .A . 
THE DYEING OF TEXTILE FABRICS. By Prof. J. J. Homrn, 

F. C.S. ll "ith Numerous Diagrams. Seventlt Thousand. ss. 
STEEL AND IRON. By \VJLLIAM HEN RY GREK~WOOD, F.C.S., 

}.I. I. M. E., &c. I Villt 97 Dia.l{rams. Fi,P.i Edition. ss. 
SPINNING WOOLLEN AND W ORSTED. By W. S. BRIGHT McLAitEN, 

11. P. With 6g Diagrams. Seco11d Edition. 45· 6d. . . 
CUTTING TOOLS. By Prof. H. R. S:o.IITH. /Vith 14 Fo/dulg- Plater 

anti 51 I Voodcuts. Third Edition. 3s. 6d 
PRACTICAL MECHANICS. By Prof. J. PERRY, M.E. With numtrOUt • 

llluslralions. Third Edition. 3s. 6d. '!. ~ 
DESIGN IN TEXTILE FABRICS. 13y T . R . AsHENHORST. fM 

10 Coloured Plates and xo6 Diacrramr. Tllird Edition. 4S· 6<1. 
WATCH AND CLOCK MAKING: Dy D. GLASGOW. 45· 6d. 

CASS!LL & CoMPAN \ '1 LIMI TED, Ludg-ate Hill, Lo11d01'. 

l'r,.,,·nh :md r• li ·1 ,., i NDI­
GESTION, FLATULENCE, DYS­
PEPSIA, HEADACHE. and all 
other ~tumat;hic I n,_.~ul:trities. 
PURIFIES the BODY, 1mp:miog 
NEW LIFE and VIGOUR. Pos­
sc::.~c~ man·cllou c; r• 'Cil JWmti ve 
propt·rtics. ls inv,du d•le in re­
Ill'\ in~ .tnd c;timul.nin~ tl:e over­
\\ u rl.. ~d IJr.tin ant i rc£U3ci ta tin.r 
Cll. h:lllSte() vit.dlly. ~ 

LI EUT.-COL. HUG H BAMBER, 40, HANLEV SQUARP:, 1\f ARCATE, <:\ys:-" I ha,·c now used 
lh.: SAL~ REGAL for. two ye:us. I h~ve much pleasure in slating that I h:\ve found it the most 
:\grec:ablc tn tasle of all Salmes, a.nd a certam cure for bilious headache anc.l furred tongue, from what· ever cause a rising." 

BRIGHTENS and CLEARS 
the COMPLEXION, and is bigbly 
recommended by the MEDICAL 
Profession. Corrects all ERRORS 
OP DIET, eating or drinki~g. 
Is a most pleasant effervesCing 
morning drink, sTJMULATING 
the APPETITE, and giving tone 

to the entire system. 2s. 9d .. of all Chemists and Slores. or by Post from the MANAGER, SALT R:C.-\:. WORKS. LIVERPOOL. 

CARVING AND FRET SAWING FOR PLEASURE oil PROFIT. 

- --·· - w 

Hi(]h e..,t A'lt:a1·d Gold lJicdal jo1• F1·etwo'l·l.; mul Cm'(1iuy Tools anA D esigns. 
The c noa·naous sale and gcnct•al satisfaction which our a-oods have given to Fret· 

workers, &c., in all parts of the world enables us for the present season to OFFER 'GooDS AT PRICES WHICH 
DEFY CO:\tPE.TITION. Our ~ locks of Patterns, &c., prob:lbly being much the largest in this country, we are 
:lhle to suit all tastes, and to send by return of post, 

FRETWORK~RS' BEGINNERS OUTFITS, at 1/3, 2/6, 3/6, & 5/6 each, post free. 
P:lrcels of Assorted F re twork, 10 feet .. . ... .. . ... ... 4s. free. 
12 Finely Lithographed fuiJ.sized Patterns ... ... ... ... 1s. , 
Sets of 12 Carving T ools... ... ... ... ... ... ... 1 Os. ,. 

. No~e should buy elsewhere before seeing our New Catalogue ot all Requisi tes, with instructions. 
Ackuo11 ledgcd the Most Complete and Cheapest Lis t of Fret Goods published. Free for 6 Stamps. 

Catalo!] ttc of Tools /0'1' Pictu;re F1·a1nlny, Brass, an<.l L eather Wo·rlc, FREE. 
Jusr P uBLISHED-THE "FORTH BRIDGE BRACR ElT." 

~.A.RGER IIJ:C.OS., Settle, Yorks. --
PRlNTKD AND PUBLISHED BY C.ASSKLL & COKPANY, Lr¥ITKD, L.6. BKLI,K S AUVAQE, LoNDON, &C. 

I 
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