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A SlUU, JI.A~G I~G (;Ul>ROAUD WI 'J' H 

l'IU~ 'l'WOUK JJOOJtS ~\ND E~lU(.;H
llt:~'I'S. 

BY E. BO~SEY STEY~E. 

THE love of human nature for handy recep
tade~ in wllich to store accmnulated odd
ments-treasures, perhars, to tl1 eir possessors 
if lumber to all others-is no doubt ws old 
as the love of collecting such things. 
Whether the virtue of tidiness is equally 
old is another question. AB we delve into 
ear4y history we are surprised at the 
antiquity of vices. From the coml?arati.\'ely 
harmless pun to the most trag1c cnmes 
that set a continent aghast with horror, we 
find, alas, that our ancestorR knew them all. 
Of some virtues we may almost tmce the 
first example, and tidiness, we fancy (if it 
be, · indeed, a virtue, and not a deplorable 
vice, which delicate point may be left to the 
casuists amon~ our readers), at least in its 
modern sense, L~ an artificial product, caused 
by the more artificial conditions under 
which we now exist. Tidiness is, we know, 
a very domestic virtue, if not exclusively 
femiuioe, yet une that is specially inculcated 
hy the rulers of home, where the Salic law 
is so rarely in operation. C(lnseqnently, if 
the powers that be object to " more useless 
ornaments,'' when the amateur craftsman 
presents his thirteenth bracket, his twenty
fifth pipe-rack, or his fiftieth photo-fran1 e, 
let him take warning ; and that his hobby 
may not become a curae to his household, 
let him try a few useful urticles to propitiate 
the offe.nded goddess, whether she be wife, 
aunt, sister, or " a uearer one yet and a 
clearer one still," as the poet has sung with 
unconscious satire. 

Of all articles makeable by an amateur 
·}· oiner, a set of two or three shelves with the 
ower space enclosed by two plain doors is 

surely among the easiest. By pl:Lin doot·s I 
!Dean the use of ju.~t a solid piece of wood 
m place of framed and panelled ones, whid 1 
are, of course, preferable, if the skill of the 
worker i~ able to achieve it. 

The form of this little structure is so 
commonplace that it hardly needs explain
ing by diagrams, for if any piece of furni
ture m the whole range of such is easily 
seen and studied from the actual example it 
is surely this. In one near me as I write, 
the shelves are ju.st screwed into through 
the u.Prighta; in one I noticed ten minutes 
ago m passing a shop the shelves were 
bOldly tenoned througli the end · piec:es and 
secured by pegs. Another has them grooved 
into the upright& and fastened by ~ail.e. A 
backing of wood serves. the double 'Purpose 
of enclosing the cupboard and keepmg the 
framework taut, with no lateral play of the 
joints. It is best in all such work to fit the 
doors before fi&Wing, then, by simply , un
Kcrewing the hinges, they are ready to re-
ceive the design. _ 

But whatever may be the way in which 
the pat·ts are put together, the appearance 
of tlie finished cupboard a.'! shown m Fig. 3 
will be much the same. In Figs. 1 and 2 
are shown full size the fretwork doore .and 
bands. 'l'he pattern of the band. may bo 
repeat~d from ~d to end, or broken by a 
medalhon, aslihown Ly dotted lines in Fig. 2 
and the del!ign reversed. · ' 

'!'he .shieltls. arc intended to bear a painted 
hsra ld1C dev1ce, a crest, or to be decor
ated with a monogram cut in very thin 
wood and glu~d on .. ~r9 end in cookery book 
phrases - Rtam, poln;h, or otherwise finish 
to ta.'!te; time (uncertain in season at any 
time), sufficient for the .n~eds of one person. 

~1 JV A RMCJ-fAJR. 

F1g.3.- Cupboard complete- A, Doors ; B, Borders. 
·------------------------------------·--------·-

Fig. 2.- Ful!-Slze Working Drawing or Border. 
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(Work- FeLruary !4, lS'Jl , 

A~ Alt~tHAIR: llOW TO XAKI:! TU& 
J'IUliE A~D UPHOLSTER 11'. 

BY D_\ VlD ADA.HBON. 

S.e_u>S <w CHAIR~MATERUIA r oa UPROL~l'!IT
"'EmnNG-CA.~VAS-STurrrNG-WAoOrNa .. 
CtJVEiuscs- Moaoccos- Bo.u;s - LurHa 
CWTH - VELVETS- 8ADDLJ:·BAG8- THIIollllBCII 
- UPHo r.RTEUtlt'R TooLS-StllETCH~c AID 
Fl.lmw W BIIJI- LA Yl)IG Cuv .u. 

As is well known, seats may be either 
spriuf{·fituffed. or lu~rd, button~ or plain. 
We will cons1der thiB one a.s bemg without. 
either springs or buttons1 a.s tbi11 arronge
lllent presents fewer d1fficulties to the 
novice, besides being perhaps rather more 
in keeping with the general character of the 
chair. Besides being simpler to make, a 
plain unbuttoned seat allows of a greater 
range in choice of covering material'i ; but 
without giving reasons in full for the selec
tion of this kind of upholstery, it will suflice 
to give instructions for stuffing and CO\'Cring 
rseat and back in a proper manner. 

The materials proper for the work are. 
webbing; thin canvas; scrim, which iB a 
very loosely woven cam1a.s; calico ; &ome 
stuffing material, of which cw·led hnir as. 
prepared for upholstery ,PW-poses is the 
best ; wadding ; ta?ks ; twme; outer CO\'.er
ing ; and several1mnoroddsand ends, winch 
will all be considered in due course. 

Perhaps a few remarks on the principaJ 
materials may not be at.niss·before ltegi nmng 
work. All of them may be got from ll~lY 
upholsterer in quantities whiell may be smt-
able. Wholesale dealerAJ and ruauufactur~r•,. 
as a rule, will not supply in retail quantity. 
so that the novice, at any rate, will do well 
to purchase what be requires from soma 
local furniture shop where upholitery work: 
is done. 

'fh~ webbing is a. handing of. about a 
coupl~ of inclles in wi.dtb. It 111 of the 
utmost importance that 1t should be ~( goocf 
quality and .properly stretched, as, 1t llUtr 
ports tb~ gr~ter part of the ~tuOwg. 
the webbmg g1ves way, the scat 1!:! bound U. 
follow. . 

1
• 

For the canvas, scrim aud ea JCO .are
generally used, though almost any f1~1 ~Jy 
strong fabric may be used., and ~he 'lualtlb 
requit·ed will be easily perce1ved as t. & 

desct·iption. procee<;ts. For the tacks, a lUll-
able siZe w1ll be t m. will d but 

Almost any fine strong twinkin~ d of o,hl.P-
that used by upholsterers (a w TB 
cord) is th~ best for the {)Urr.oae. • 
qua.lity of the stuffing matenal 11 b,. ~ 
porta.nt for not only tbe comfort. u hair 
appeara'nce and durabilitr of ·the e 
Jnrgely depend on it. bllir ia tJato 

As has been said, cur!ed ho~ ualitr ;. 
best material when it 18. of 5~ q of Old. 
but let me J:fltuPion all. aga10st the ueken out
hair- that is, hair wb-tcb baa been .:Wing
of old -')·ork, eapec!dly that '"\'fhat may bl' 
. unless 1ta source 11 kn~w.n. ft"ered at nrr 
called secon4-hand hall' 18 o low.ela• 
low prices by mar~ ne store ~J::P toot.f 
broker11, etc., but 1t sho!lld inl hair. bt$ 
on with suspicion. It 11ed~th ~'new' 
it iR not to be comJ?Ilr W1 obri.oiJI. 
stuff' in any wa;y, wbsle there ~- 'beeJI 
risks attending 1tH ~· u~~ !a.., far all 
thoroughly rc-mn.de ; ID w 1b reprded 11 
practical purposes, Jt may 8 be gealrallf 
~ew material. It hm~y notnot be 1implr • 
known thnt curl.od . &U' canthoroughly re· 
wa~>hed unlei!s 1t. Ill al~ vcr)' Joug ago 1 
lhcsscd. I say th 1s, as n~ I\Orrte iJIJtrll""-
Ft...,'\ w in a. popular mngazme tG tenovate oU 
tions purport111g to tell how 
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· hair, ~ncl among other details, it was stn~cd 
1 

and handsome, the principal manufacturers 
that tt sbo~ld be. washed. Now, washmg s~mping them with. various good patterns. 
\voulcl ge~ nd of cltrt, of course, ancl to thut 'Ihey are however like moroccos not the 
ex~ent mtght be of benefit· but if merely easiest m~terials to' use ' 

1 drt~•l afterwards, o..<J w~ <firected in the Very closely resembling the real thina are 
arttcle ref~rre~ to, the. h.atr wo~lcl have lo~t some of the imitations, or leather cl~ths. 

l all the prmc1pal quaht1e:-~ wl.uch render tt The better qualities wear remarkably well 
t valuable as a. stuffin~ matenal. I~ w_ould -far better than some real leathers. 1 

be _dea~ and hmp, Without. the spnngmes.~ Crockett's leather cloth is of world-wide 
wh1ch 1s ~ne of the t'sscnttal featur~ of a fame, and, apart from its durability, is .pre
goofl stu~ng.. The proper preparation of ferable to some of the newer introductions. 
curJed . htt:tr IS rathe~ an elaborate one, I need only remind those who think of 
wht<:h 1t ts !Jeedle.c:s to enter upon here in using an imitation of leather that some of 
~et~tl. It will. s.uffic~ to say that t!1e hair the leather cloths are very inferior, and 
1S first made mto t1ght ropes, wb1ch are that as the best is very inexpensive it is 
sub~equently ?&ked or heated, after h~;wing scarcely worth while to use anything ~lse. 
.heen soaked. m water, and t~en. untwu~ted. Velvets and various woven fabrics are 
When suffictently loose.ncd, 1t ts ready ft!r much in use now, and have to a great 
use ; nn~ I sho~ld. o.dvtse readers to. buy tt extent supplanted leather, as there is no 
towscc.l mstead of m the rope. It wtll cost question that for durability some of them 
yery httle ruo~e, nnd th!l la.llfJU.r of unpick- are superior, even to the' best morocco. 
mg the rope 18 v~ry unwtercstmg, and not This applies specially to velvets. Of these, 
at all re~nu~eratJve to the man who ca.n the sutta.ble kinds for such a chair as the 
emp!oy hts time otherwii'IC. Goocl hair iR present one are the plain Utrecht or mohair 
l)ht~mable at from Is. tn l R. (jrl. pc~ ponnd. an~ the frieze. The former ar~ generally 
It 1s to be had at. ~uch lower pncc!-1, hut plam, but may be had stamped. The latter 
tile commoner. •tu~htlC;'4 M'O gun~rally largely have a pattern woven in with them, and 

1 n.dult~rated "Yith 1~fenor m.atl\rtals.. have almost supersedl!d the stamped Utrecht. 
~ l3estdc.'4 hatr, v~mous other rnatenals may With these velvets m&.y be classed the 

lJe used for stuffin7 purpo~l". Among the now well-~nown saddle-bags, which, with 
-
1 
m~~t general are Cnn. wgtt(ll._ or vcgetah!e few exceptiOns, are. made up only in squares, 
lmtr, cotto'! flock, smd alva. 'the former 1~ so that for covermgs they are generally 

i ~ prepnratwn of the fibre.-. .()( a plant, anrl used along with plain Utrecht to make up 
1 l H ch tefty brought to th1s country from the necessary sizes. · 

the northern coast of f'\frica. l<'Joc·k is too Very much resembling saddle-bags i~ the 
well ~nown to reqmre ~11y explanation. material called moquette, which is made up 
Alva ts a ~caweed, of ~vhH·h ~here are at in the same style of semi-Oriental patterns 
least two ktnd!i used-v1z., thn U('rman nnd and colours, and in lengths like ordinary 
the 'Frcn~h .. Th~ former i:;. inferior t .. !he Pi~e-stutf.'3. Ye! vets of_ the ordinary k!nds
~at~er, wh1ch I'> cwtper an(l w1~h 111ore sprmg I Utrechts and fnezes-tt should be satd, are 
m tt. None of the vegetnhlc hl•rc» nl'e, how- only macle in self-colours, but are to be had 
ever, to be compared with ha i1·, as tllc:y clo in almost an endless variety of tint. 
not pre!ient the same amount of clo )o(ticity. l~eyond these few, there is an immense 
Let the novice take a. hmulful c,f t•nf:h variety of covering materials, but none of 
material and compress it. < ;,,od hair will them are so suitable for the present chair, 
expand again on pre::~sum lK·in~ rcmovet.l, unless, perhaps, it may be some of the 
while the others will do 1'0 c11dy tn n. very ta.pe.'itries, and a few others, which, th·mgh 
limitefl extent. In U~W, ~'\tl' stuH'cd with not in general use, may be regarded as more 
them uccornc hard aml lumpy very ~oon, or less fit fo1· the purpose. 
while hair rctainR it.'i ~:~pring fot' a c;onsi<l t: l'· Various trimmings-such as gimp and 
ahlc time, thuugh, of cour~:~e, it too eventu- studs-will also be necessary to give an 
ally become!'! matted. adequate finish to the upholstery. They 

The wacluing is what is often known as will, to a great extent, depend on the cover-• 
"cotton-wool," being a. finely worked cotton, ing material, but as it is clearly impossible 
w lrl in }f.IOS(:Iy fitted Rhcct.'i si1.ed over on to define them all, it mu11t suffice to men
both Hide.'i. The size, drying, forms a kind tion one or two. With a · rea.l or imitation 
of Kkin. T think it ifs to be had from dra.- leather covering, the best gimp to use will 
pery as well as upholRter,r ~:~hopR. Jt is pre- be leather; the studs also may be either 
pared either grey or wh1te, and is sold by covered to match or plain metaL Without 
the yartl. 'fo use, it is Rplit open, dividiug any banding, these may be used by driving 
itM thickne.'4s ; and it.'i object iH principally to them in close together. For velvet cover
l!oft(·n the ha.r.~hness of the Rtnfting to the ings, either a leather or velvet bu.nding ma~ 
Hitter. It is ROmetim~ omitted. be chosen, and the studs be as before, or 

About the covering a good clea.l might be velvet-covered. 
said, hut .I can only glance n.t n. few of the Now, with some general idea. of the mate
watel·ialH, leavin~ the worker to mak'e his rials to be used, let us see how to work 
own H<:lection. There arc len.therR of various them up. To do this, beyond a long uphol
kindli, and these may ho tn.ken first. sterer's needle, no special tools are abeo-

MoroccOli ared&~ervcdly popular, but they lutely nece.~sa.ry, though an upholsterer's 
arc harclly xuita.hlo for a be:{inner to work hammer, a. web- strainer\ and a regulator 
with. They wPar well and can he had in will be conveniences. Tney may,.however, 
1drnost auy Hhadc or colour. They n.ro goa.t- be dispensed with, and easy substitutes 
Kk iwc, and mnMt not be confounded with found for them. The hammer generally 
roa.nH nr Mhcep·KkinR. The two urc reml\rk- used hR.S a. long, thin head, with a very 
ably ••lik~ in general npJicnro.ncc, but there small face and thin claw; but for occa
iM much h :RS wear in the latter, which are Riona.l use an ordinary hammer will do v~ry 
uft•:n tmf,Mtituted for the other11 by unscru- fairly. The web-strainer may easily }>e 
pulotJH dt:a.lcM~,onaccountofthcir lowcrprrce. made at home, but as I purpose at no very 

J<'or the uuhtidea of ho.ckR, where there is dista.nt date describing 1ts construction in 
littlts tJr nu wear, roan!! do very well int~tcad detail, those who are not provided with one 
uf tltu ruore C0!4tly and durable moroccos. may make use of a stra.i~ht piece of wood 
JJ,,g·KkitJH. t~pecio.lly prepared for U(>ltOllitery, for the purJ>ose of stretchmg the web when 
have c ·um~ rnucla ir1to fa.vonr wttltin the tacking it iiown. The Aizes of this extem
lut lt!w ytarll. They are both durable porised tool are not important, ns will be 

• 

77 1 
seen later on. For the regulator (which is 
a stell'l rod t.a.periog to a point at one end, 
and fla~ened out towards the other), tho 
needle may be made to serve. All tho out
lay, it will thus be seen, may be contined to 
the actual materials used in tbe upholstery, 
which the learner is now suffictently in
formed about to be able to proceed with . 

First, the webbing must be faRteoed to 
the seat and back. Let us take the former 
for the purpose of description, premising 
that it is understood the piece.'i fr·om bnclt 
to front are interlaced- that is to say, first 

. over and. then under those extending from 
side to side. Four strands each way might 
do, but five will be better for a. chair of thiR 
size, and as the webbing is inexpensive, it is 
better to err on the side of excess. Tho 
spaces between each should be, as nearly as 
possible, the same, but extreme accuracy is 
not requisite. · Now, please follow the move
ments thus : 'Turn under the loose end of 
the web, and put it down on the top of the 
back (or any other) rail, the length of the 
web being town.rds the opposite one. Fasten 
the end down with, say, four tacks, not less 
than half an inch from tbe inner edge of the 
rail. Now get the piece of wood serving 
for strainer, rest one end of it against the 
outer edge of the rail opposite to that to 
which the web has been already to.ckccl, 
pa.ss the web over tbe other t>nd, gra..'ip it 
a.nd the web tightly with the left hnnd, nnd 
depress it till the web is thoroughly taut 
and level with the top of the rail. fltill 
holding tight, drive three or four tacks in. 
The stretcher for this strand has done all 
that is required of it, and may be re
linquished. Cut the web off, sny, nn inch 
from the tacks, turn over the loode bit, and 
fasten it down with a couple more tack~. 
It will be seen that the improvised web
strainer acts as a lever, and all that is re
quired is that it should be at least as wide 
as the web, stout enough not to break, and 
long enough to get sufficient pressure. 1 f it 
is found impossible to hold the web nnd it 
so tightly in the hand as to prevent tLe weh 
from slipping, a remedy may easl.ly be found 
by passing the web along the under Aide of 
the lever, and gripJ>ing it between the end 
and the seat rail. The remainder of the web
bing is fastened in exactly the same manner, 
and every precaution must be taken that it 
is well stretched. Sometimes, to mnke sure 
that it is stretched to the fullest extent, it 
is strained before use by letting it remain . 
suspended over a beam with heavy weights 
A.ttached to the ends. However, it does not 
matter whether this is done, provided it is 
strained to the utmost before it is tacked 
down. 

'J'bc webbing on the hack is done in the 
Rame way, the tacks being driven into the 
front-thR.t is, the webs lie on the inner side 
of t.ho back, 

Over the webs lay the canvas, or, as it is 
often spoken of, from the kind that is used, 
He.c;~;ian. AB this canvas does not have the 
same weight to support as the web, s~nll~r 
tacks will do very 'veil for fastemng 1t 
down. The best wR.y to proceed will be to 
cut the canvas a trifle larger thnn the seat 
frame to allow of the edges being turned 
over t~ the extent of 1 in. or so nll round. 
Then put one tack through the centre at 
the back, and. drive . in other tacks . at 
intervals of llm. to 2m., a~ the sa~e t1me 
pulling the can.va.s ahrays t1ghtly w1th the 
left hnnd and driving the tacks through the 
turned-o~er rnargiu. When the whole of 
the back rail hns been done, continue nlong 
the right side of the frame townrds the 
frdnt rail, always pull ing tho canvas tightly 

• 

• 
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with tht: left hand. Procetd in a similar 
manner along the front Q.nd rE:maining Hide 
rail. Care muHt he taken at the leg~t not to 
r.ut the f:&nva~t too finel>if as if thilf ia done 
the hair or ~ttuffing wt very likely come 
tbrough. It will be t,.,tter to leave the 
canva.M full ltare, HO that it may be slightly 
turned up, and af nece,..~ry, tacked to the 
hi(M. 'J'he back aJHO La., can..-as laid over 
r.lte web in a Hirnilar way. 

T J1 E A R T 0 F G R A I N I~ G. 
DV A LI)S IJ()S DBf:O.J!A TOP.. 

lMITATHJN~ tJY lsLAJD Wooo!J. 
TnY. art uf inlutJi1&fl-.a word that explains 
itHelf- hw. l•cen practu~ed to tM>me extent for 
roany ccnturie~S. ~1osaic-perLapH the most 
andtmt- JWLrf(IICtry and J'antuetry, and 
t.h~ inlrtying ,,f mctaht, are all four clif· 
forrmt nact.lt•:KIK ,,f working. out the aame 
idc.o. tJf ormummtation. With the metals 
~&ncl miracml pru<luct!i we have here no 
concern, whiiKt the t;onnection of thette 
pa(JerM with uutrrtuctry work- the inlaying 
of furniture- and JJA.rfllletry- its applica
tion t'J flr,ont-can fJn ly be of a HOmewhat 
r(Hnc,te nature. A general rl,6ur"6 of these 
inlaying JLrtK would dnubtleHS serve as the 
JJCMt. intrrtduet.ion to Ktudying their painted 
imit:Ltim•M-sinto hoth painted mosaic and 
nmtfd inlayM Jll'(: l&lt rro.(;ticaJly UHeful in 
dcc•,mti(m M tho~re o woods-but for the 
pn:iiont the Ktudont rnuHt )()()k for thi~t in 
other diret!tirmM. All I ca.n attempt to do 
in u,,; Kpace of twu Hhort J•n.pcrH JH to ex· 
plain bow, in conrter:tion w1th thc~re lessonR 
on ~aining, the technical proceHHes of 
painting, ~raining, outlining, Htaining, etc. 
a.r1; K() manipulated art t.,, ,,iJtain the deliircd 
imitlltiom• uf inlaid woodwr,rk. 

SuittJ.Uc iJf-HiflnH ,fr1r /nlO-?finq are factors 
iu thi,., \vr,rk upun which n11teh of the re
Httltant 11ucceHH will depend. The production 
,,f J.{OOf} orm~uwntnl dcKign-thnt which iH 
original- ca.u Heldorn he forthcoming without 
tfu, •;mnhiucd rcHr>urce!i nf n. natural in
vr.mtive faeulty aurl a traiued eye and hand. 
Very few gro.incrM lay cluim to being also 
r)rruuncutrLI de~tiJ(nerH, and fewer still can 
.i •tatify thut claim. PcrhapH the next best 
tbing tn IJcing n.IJie to "create" an ornament 
iH to know wf~en tl de11ign iM Huitable for any 
pn.rticnlar purpoKc. 'fbi~J knowledge should 
IJe pnHHeKKcd t,y the imitator of woods in its 
:Lpplir.a.tinn t(l inlaid work. Without, there
fore preMuming to initiate my practical 
rcl\drJrK into mytJaica) principles of idcali!itic 
linCH and <:ontourH upon wluch1 presumably, 
ornamcntlll fonru~ arc producetl, I will indi
t;ate Kimply how, and why 80, a design for 
iulaying Khould be arranged. 

'L'he ornament, in the fir11t place should 
bo of the nature termed "tlat," and therefore 
R.kin . .to that for" Kte':lci ll.in¥,. The basis of 
tho tdea, that of lnymg m ' one wood upon 
another, ret~entH any nttempt at shadow or 
rounding, whilKt the tirst principle of con
Htruction- vi7.., utility- is outraged if we 
attempt "light and Hhacle" upon surfacea 
like table topK and the floors we walk upon, 
whether it be in mosaic work or parquetry 
Uolour in inlaid work has certainly som~ 
purpose an~ mis~ion, but form is of chie, 
Importance, b.~d tl~crefore. very careful and 
ru;curate drawtng 18 reqUired. Contrut of 
light again~Jt dark, and not colour-contrast 
-a distinction with a difference-is the 
means whereby the ornamental form iJ dia
played. In the mor~ elaborate specimene of 
marquetry, conventional repreaentationa of 
material forJDB and figure. are, .)lowever, 

• 
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sometimes executed. Outlining with light 
wood or black is then resorted to,' that the 
design may be properly defined; and, in such 
caHes, the colour-stained woods are tL~ed to 
give a soft richness and to help make a 
picture. The margin between tliat correct 
art, which ornaments the constructive and 
meful, and the bad arl, which sacrifices all 
sense of use and first purpose to ornamenta
tion, iH here but a very narrow boundary 
line. The coloured inlays of the Italian 
medireval work and the costly "BubJ" 
work nf French production are usually free 
from any such reproach, since in these pro
ductions we find tliesameexcellence attamed 
as in the best Persian painted decoration1 

where light and shade 1s IU{Jgelted to per
fection, hut never directly repre1ented. 

In the imitation of inlays a learner's best 
effects are commonly obtained by graining 
woodH in their natural ~'olours1 leaving the 
pyrochromatic arrangements tor the per· 
fected Kkill of experienced workers. His 
scope is by no means limited thereby, as a 
glance at the woods mentioned in the pre
Ceding paper will prove. Two or three 
well-arranged variettes, worked into a good 
design, give but little trouble! and amply 
repay the time and labour invo ved. 

We will now interest ourselves with 
simple methods and treatments, chiefly in 
then connection with and applicability to 
the woodwork of buildings, leaving to the 
final paper the execution of more difficult 
and intrtcate panels and table tops. 

The Grouni.U /01' Imitation lnlay6 should 
invariably be bght in colour. A perfectly 
level surface must be maintained, and 1t 
is by this desideratum our methods are 
governed. It is quite apparent to anyone 
JlOssessing only a slight knowledge of paint
mg that an opaque white ornament cannot 
be ohtained against a dark background 
without the former being coated so many 
times as to destroy the even surface. On 
the other band, it is possible to cover up 
portions of a light ground, even to blackness, 
without any appreciable thickne88 of pig· 
ment, hence the reason for light grounds. 
When white, unpainted wood is the ground 
worked upon, for simple inlays we may 
pre~re the surface with a coat of varnish, 
and thenceforward treat as a painted ground . 
For delicate work, however, in wliich we 
deaire to stain the wood itself, a totally 
different plan i8 advisable; thts we will 
consider later on. 

inlaid Ji'loO'I' .Margim have ocC88ionally 
provided work for the grainer for many 
weeks in the "good old days." Althou~h 
the real parquetry is now so cheap that Jts 
imitations may seldom furnish employment 
for the operattve, thia branch may well be 
followed by the amateur worker. Many 
persons now use a margin of imitation par
quet linoleum, in place of the plain staining 
of floor board!, but there is little doubt 
that a stained ornamental border would be 
generalJy preferred to either. 

The two simple border-ornaments (Figs. 1 
and 2) in the accompanying page of illuHtra.
tions are arra~ed nJ?C!n the scale of one inch 
to the foot. The wtdth of eighteen inches 
ia one that can be easily adapted to the 8ize 
of ordinary ~oor boards. Fig. 1 is intended 
for two woOda only-dark walout upon a 
light oak. Fig. 2 is made more ornate and 
effective by the further addition of ebony 
wood imitation. To aJ?p1y these designR we 
first make a full-size line dra.win~ of the 
border, and from that make a tractng upon 
a piece of cartridge-~per. This is easily 
done by l'Ubbing over the back of the outline 
drawing with a little dry red or black lead, 

• 

th_en pinni~g tb~ two tt'l;t ther upon a table 
wtth. draw!ng·ptns anti markin~ over the 
draWUlg wath a fine-pointed Btlck or 
holder. The colou~ _18 tb(;rehy preaaed ~ 
the face of th(; cartndge-paper. We makea 
tracmg upon cartridge-paper for each cfif. 
ferent wood uscd- htJtt t: two for border Fi 
2-and the!' cut out the parts of the da.: 
con:e11p~niling to the wood. When the 
des~g!J 1s of on.e colour only, one stencil il 
sufficient;, but 1t may be necessary to make 
good .the t1es by hand aft.erwa!"ds, in which 
~ 1t takes as long as working two atencila. 
The floor must be well cleaned, and 11 
smooth and level M we are able to get il 
It is advisable to strike two or three chalk 
lines1 marking the centre and extremes of 
~he oorder to which we work the stencil. 
The .corners are best set out. separately aDd 
put m. by ~and, un}ess of an mtricate n&tlllt, 
when tt will be qu1ckest to use l!tenc:ih!. A 
coat of hard-drying oak varnish, 11tained 
with raw sienna in oil and a little raw 
umber, is first ~prca.d over the whole margih 
to get the oak colour and prepare the wood 
also. 'fbe border being set out when thi" 
iH dry, we fi.rst stencil in the walnu~ using 
burnt umber wilh the Hame varnish arid 
tbeo lampblack with varnish for the e\x;ny. 
The first varn ish coaLing enables W! to lii.Pncil 
these cleanly, and the marginal lines are 
put in la.'!t with a fitch and straight~edge. 
A coat of hard-drying varni11b aU over, and 
then rubbing with becHwax and turps, will 
make a good and durable finil!b. 

Plain Panelled Dado6 and Waimcot are 
wood work of a l1igber order of coo11truction, 
and with such as these simple inla18 may be 
admirably worked. )'or cbapela or acbool· 
rooms wherein are large quantitie. to he 
treated, our ornament must bo both nitable 
and easily executed. The "bo&rd-rooms'1 

of public bodies are often provided lrit}l 
cheap Jmnellin~, and when the wood 11 
pitcli-pme the mtroduction of more eJabo. 
rate inlay treatmenU. would be very appro
priate. I ·therefore show two eugge&~lOnt 
of design {Figs. 3 and 4), in both or 'wb1cb I 
black outhne may be pencilled C?D with beer 
and lampblack after tbe stencila are Ul8d, 
or the design may be all black. The ~ 
paratory coating of varnish i& here • 
advised, and the ornament e1ecu~ Z,:. 
the same plan as for the floor bo" 
1'hese, I am well aware, may be but bu
tard" imitation inlays. It would, however, 
be worse tban usel0118 to attempt ~he •: 
expensive method for cheap pa.nelbng ~"if 
should use upon a table top. Sten.c:.t, 
specially designed and c~oly cu~ and ~Cl il 
will bear all reasonable . tn~ctl~n, ao Jack 
time can be spared to P!liDt tbe fine btible 
outline by hand, there wdll?e no per~p Ued 
thickneM to mitigate agamst the ' ea 
inlay effect. G' . d j)()(!fl 

Simpk Inlay DeM-gn6 fM' ra~nt •ho 
will now he within tbe scoP,C of learne~rest
bave worked at the prev1~us east er are in· 
ments. These samples .(FJgs. 6- B) fes of 
tended to be worked m two vanbt: wed 
wood upon a third .. Figs .. 6- 7 may u or 
upon ma.pfe-graintnp; Wit~ fnlfi:! Jetai) 
walnut ornament, and bla.c or walnut 
and Jines. E'igH. 6 and . 8 are upon hair-
ground, with ornament m ~aplethg,rey com· 
wood and amboyna. fleslflc!t ·b ~ rker 
plete' panels, which w_ill entia~lh ~ 0 ;:e~ I 
to judfl:e the effect of a 018 e corner 
give in l'igM. fJ und JO some very d~yleaailll 
ornament!!, which m:1~e up neat a~ !nd join· 
no.nels by using them m the corne ..-pt 
,. . , ... ,. 1 1 and 12 rep' ...... a. 
mg w1th fine hne111. r Jgll. f 1 "therfor p&DP 
simple scroll border11, use u el hitrave. 
or the fiat member of a door arc 
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A zealous student with a little knowleclge 
of drawing will very soon au_trmont this 
lit tle selection of omamen ts. We are snr
rounded at all times, in the streets of the 
city and at the fireside, with different orna
mental forms aml expressions. A facul ty 
for adapting lineal forms to the special re
qui rements of our ' vork is t he eHsence of 
that which is commonly termed designing: 
for the beauty and perfection o( an omnment 
~s n?t judged solely by it~ lin~s of grn.co or 
1ntncacy, but ratl1er by 1ts fitness fo t· the 
posit ion it occupies aud exigencies of the 
material we work in. It is, therefore, iudu
bitably apparent that the man who executes 
t he inlay should make a better design th~tn 
the draughtsman who is ignorant of the 
p ractical work and technique. 

.Methods of exewtinq. G·rainecl I nlays may 
now be explained. Smce one general s;ys
t em of working will apply to a ll my panel 
illustrations, I will take Figs. 7 and 8 and 
show bow to gmin them upon painted 
grounds. 

For both panels we "get up" the surface 
and "ground'' them for maple imitation. 
Our fi rst sample being darket· woods upon 
maple background, we proceed to imitate 
tbo latter wood- with distemper colour as 
previously described-all over the panel. 
.A.s we are to enrich this panel by ornament, 
we purposely keep the maple figure very 
subdued and finish it entirely before we 
varnish. The panel being now ready for 
t he other wood~, we have fi rst to make a 
<:areful drawing of the ornamcntnl outline 
and prick this through at very close inter
vals. FM small work a sheet of thin note
paper answers ndmirably. Having now our 
]JOltnced drawiug, we also make n little 
muslin bag of cheap dry ultramarine, or any 
similar finely ground pigment, for conveying 
our design to tile panel. Before this is re
qui red we take our distemper colours, van
dyke brown, etc., and a lit tle beer, and grain 
over the cornert~ of the panel or wherever 
the walnut portions of the design come. 
This ca,n be roughly judged by the eye 
alone, or if much walnut is wanted we grain 
the 'vhole panel. We . have now to secure 
1.hose part$ of the walnut we want for the 
{lesign and to remove the superfluity. This 
end we attain by painting the design with a 
vehicle of any nature wbicb we can after
wards remove by a solvent and brush, and 
such as water will not effect. For this pnr
vose a little finest Brunswick black will 
~\nswer best with painted in lays. W c, 
t horefo1·e-tbe walnut beiogdry-now pounce 
the design thereon, and then carefully paint 
t he walnut portions in with a sable pencil 
and the black. 'J'he latter dries quickly, 
and the superfl uous walnut is then cleaned 
ofl' the maple with a soft sponge and warm 
water. We have now the black, or ebony, 
to execute. We take a little black pigment 
- lampblack will do, but far preferably 
ivory ~lack.(see preceding paper, page 7~8)
a.nd thts betog ground to the finest (luahty is 
rubbed upon the palette with a little beer 
only. \Ve now take a soft camel-hai r brush 
or the mottler, and brush over those parts of 
t he pa.nel where black is required. If the 
d i~temper. black. is spread ca1·efully a. very 
thm coating' wtll cover. When this is 
d ry we again pounce in the design. If we 
use fine d~wing-paper and drawing-pins 
w.e f!l3.Y .easily fi x. the pounce correctly by 
pmnmg 10to the fi rst set of holes. We now 
cover the black parts with the Brunswick 
blac!<, and wben dry cl~an off the superfluity 
of dtstempor colour wttb water. All ngain 
hoing thorough!~ dry. we carefully damp 
over the Brunswtck w1th clean, puro oil of 

turpentine, and after a li ttle t ime we are 
enabled to remove it a ll with a l'loft camel-hair 
tool, leaving the walnut and ebony orna
ment, sharp and clean, upon the maple 
panel. 

With panel Fig. 8, upon walnut ground, 
we adopt the s.1.me expedient. Ftrst we 
make the grey hai r-wood. pounce ana black 
it iu, clean the panel, and then grain maple 
all over or where wanted only, j ust as we 
please, but keeving the figu re very faint , 
since walnut will cover most of it. ·w e 
paint in the maple pat·ts with Brunswick as 
before, and then, without cleaning off, since 
amboyna is a stronger coloured variety, 
grain our a m boyna parts. This being bound 
do wn where permanently required, we take 
our boor colours ant!. overgrr mers and grain 
the panel walnut all over. When thoroughly 
dry, we take the turpentine solvent and soak 
ofl' and ren1ove the Brunswick black, leaving 
the ornament in maple, hair-wood, and 
a.mboyna a~ainst the walnut background. 
The panel 1s now ready for two coats of 
copal varnish, the lightest and best quality 
of which is desirable. 

--- --- --

~as nothing to do with tbe formation of the 
1mage upon the screen, its function bei~ 
to concentrate, or condense, all t!he light 
emitted ~y the jet upon the small trans
parent slide, the front lens, or objective, 1111 
1t is more properly ca lled, serving to project 
the pict ure so illuminated in a magnified 
form upon a sheet or screen placed for ita 
reception. I t will thus be seen that it is 
the duty of the condenser to collect the ra71 
of light emitted by the jet as much as pos. 
sible, and project them forward in a parallel 
form through the slide. Having become 
acquainted with the function of the con
denser, it behoves us to com;ider the best 
form suited to the requirements of the 
lantern. As a single condcnsm· would not 
answer properly, by reGSon of the spherical 
aberration arising from tbe necessarily short 
focus required, it is usual to employ a com
pound condenser, which is goncmlly fonned 
of a couple of pla.no-convex lenses, mounted 
close together m a metal cell, with the flat 
sides out, as shown in Fig 35, this arrange
ment giving a lens of short focus and good 
optical qualities. Although various other 
combinations have been suggested from time 
to t ime, it is yot doubtful whether there is 

TJIE TRIUNIAL OPTICAL LANTERN : any distinct gain in their use, with the excep-
HOW TO MAKE IT. • t ionof the condenser introduced bySirJohn 

DY C HA R L E S A. PARK E R . 
Herschel some years ago, in which a ~i
convex and a meniscus lens arc mounted m 
a cell together, similar to Ji'ig. 36, with the 

CLAMPING PLATES F'OR TOP LANTERN - FUNO· concave side of the latter ]Jlaced nex.t to tho 
TIONS o~· CoNDENSERS AND OB.r.EoTrv&s - source of light. Condensers of tins form 
CO~IPOUND PLANO - CONVEX CONDENSER- ar·e undoubtedly the best for USC with the 
MENrsous AND Bt-CoNvEx CoNDENSER-SELEo- lt"meligllt, but Ull fortunately there are but TION o~· CONDENSERS-BAYONET FITTING l<'OR 
CONDENSER CELL- LANTERN OBJECTIVES- few houses now supplying them. In fact, at 
LoNG Focus LENSES-FLAS~BS-PnEPARA- the present moment the writer can only call 
TION Ol!' OXYGEN GAs - RETORT-PoaurrRn- to mind one firm-Messrs. J. Otlway l\: Son, 
OAS-BAG-PnEPARATION Ol!' Hrnnoot.:N GAs 178, St. J obn Street Road, London, E. C. 
-GAS IN 0YLlNDEliS- BWW-TRROUOK JKT- b f f D 1\ftxEo Jwr-JET TRA r- Luu:s-D1asoLvun- Genm·ally 13l)eaking, tho u::;t orn~ o co · 
HANDLES-CURTAIN TO SCREEN LIGHT n tOM densers are t lOSe which, from tho1r sb~rt 
.JETS-LIGHTING Ur -SonuN AND Sonz&N focus permit the transmis::~ion of 11 Wide 
STAND. angl~ of light, and ~istri~mte thi:~ over the 

IT will now be requisite to affix a couple entire field of the d1sc, wttbout ono parto! 
of screw clamping plates to the upper port10n the screen being better lighted than anoth~ 
of the wood work on either side of the second The size of the condenser, of ~ours~, depen 
lantern, for t he '{)Urpose of securing the third in a gt·eat measure upon the dtmensiOD!I oftbe 
lantem in posit10n. 'l' hese clamping plates slides to be exhjbitcd ; and as. tho stnn~a~ 
a.nd screws can be obtained ready for use size for ~he latter is now Ulll\'Orsnlly fix 
from any manufacturing optician, or, if at 3.} inches square, 4-inch compou.nd ~~ 
preferred, the registering stops previously densers will be found the most sUlta.bl. 
mentioned will be found to form capital employ. I t must be understood thatlts a 
substitutes. In this case, however, the 1Aate distinct dir.;aclvantage to use a con en~r 
of the clamp will not require bending, but laraer thnn is absolutely uec<'s:;ary, as m~h 1 

should be screwed on to the upper portion of the li rrht i ~ thereby wasted ; but, on 1j of the woodwork of the second lantern with other b~ncl , it . should ~1o t b~ too ~~~~d ' 
a small bush (simila r to the one wldered on othenvise the ~ptctures wtll be msuffict ~ 
the plate), screwed into the woodwork at the illuminated. In purchasing conde~sers, 1

t 
bottom of the t hird lantern in a suitable is advisable t_o see .that the lens collldgfn:, 
position to engage the milled screw of the to the slid~s 1s ent&rely free from 11 th:/ are 
clamping plate, which is then screwed into such as atr-bubbles or

1 
stn~i' n:crecn with 

the bush, thus serving to secure the top apt to sho'~ unpleasant Y on 16 

lantern in position. It will be found some negat1'!'eli. tl condensers 
sufficient to cut in half the ordinary bush It is advu;a.bl~ to l.mve ~therwise the 
supplied with the clamping screwt soldering loosely mounted m thmr coli~, WiC them to 
one-half on to the brass plate, ana screwing bent of the lantern may ea the sudden 
the remaining half into the woodwork of crack, and, for the same rensoh~ avoided by 
the lantern body. The arrangement of the expansion of. the glass should revious to 
cln.mping plate will be readily understood by geutly warm m~ the ulcl>nfeb~erl ~p A fe" 
reference to Fig. 34 (page 708), whi~h is a the Ja;ntern be1,ng f Y 1g c~Jl will permit 
sectlOn of the lantern body, showmg the holes m the renpher~ of the hich may bap
plate screwed in position on the woodwork. the escape o any molshtur~ wt•r faces of tbe 

As tho preceding papers have been entirely pen to condense on t .e 1011 

occupied by the construct ive details of the lenses. 00 !an to 
lantern, it has been necessary to reserve all It will be found a. gol J'with a 
mention of the condensers a.nd the objectives the collar of each stage-~ jd·n the 
until this, the concluding paper of the pre- 1 slot, for the purpo.<Jo 0~ 1d 1 t~is, file 
Rent sc!·ies; and as various '!latters of more sers more s~curaly. 0 0 of 
or less unportance still remam to be treo.tfld, shaped slot m the hPV':e~r11~~~: it will be requisite to dea.l but briefly with and then insert t e U ·\e81t
the optical portion of the subject. Tbe the ~ition for a. am~_.~'" 
reader must understand that the condenser whiCh is then sorew~N 
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lll &nd tapped for its r eception, in the cell of 
~( the condenser. If the latter is now pushed 
•tiinto the collar, witll the screw-head passing 
.~hrough the longer arm of the L-shaped slot, 
~ ·~ slight turn to the right or the left will 
"U3erve to secure it in position. 
~ l Althougk it is necessary to employ good 
~-condensers, it is of still greater importance 
;to have first-class objectives, as the latter 
~may truly be said to be one of the most im
'llf portant parts of the entire lant ern, as- the 
tJtfnrilliancy of the pictures is, t o a great ex
~ttent, dependent upon the quality of the 
d''(}bjective. The best form of lens for lantern 

use is, without doubt, the ordinary portrait 
combinati()n of the photographer, which 
.consist s of a double convex and a. piano

:> oconcave lens, ground in such a manner that 
tthe convex sid'e of one lens can be fitted and • 
oeementcd into the concave side of the 
-other by nleans of Canada balsam, the front 
~ombination being a pair of similar lenses 
auounteu t ogether, with a sli«ht air space 
Ot:twccn. A good lens of this form, while 
heing achromatic, will pqssess sufficient 
d epth of definition and ftatne~s of field to 
be capo.hle of gh·ing vet·y brilliant pictures 
.on the screen. 

An opemtor who i~ desirous of combining 
b ntern with photographic work will find 
.ordinary half-plate photographic combina
tions answer his purpose Yery well ; but, on 
the other hand, the same person 'vill do well 
to Lea.r in mind that a lens made specially 
for lantern work is not always suitable for 
1Jhotographic use, as the visual and chemical 
foci a1-e not coincident. 

The better class of lantern ohje::tives are 
n ow provided with several ext ra lenses of 
varying foci, mounted in brass cells, all of 
whir.h fit into the same mount. and thus 
-enahle the operator to speedily effect a 
4:han~e of Jcnse~, according to his require-
1Uent~. ll.r means of this arran~ement, the 
.exhibitor, after ha\'ing erected his lantern 
in the most ~Suitable position, can iUlmedi
ately show a Hix-foot or eighteen-foot rli::c 
by the aid of these interchan~eable objec-

. tive:;, a" they each ha\'e a different focus, 
end tbu:s tnable the operator, Ly a. suitable 
:seleeti?n, to c;»btain a la~r or small_e~ disc 
&i des1red, wathout altermg the J>OSltlon of 
the lantern. It is also usual to fit the best 
latatern ol~ectiYes with sliding shutters, or 
"'flashers," as they are wore generally called. 
Tht~>e fta~hcrii are formed of hinged brass 
disrs, which are permanent fixtmes to the 
front of t-he leu8 mount, and replace the old
fashitmcd len!J cap. By means of a rapid 
tul'll the flas.her may be made to revolve, 
enrl instantaneously disclose the fresh pic
ture, thu~ producing a very good effect with 
11ome Hlides. F'ig 37 represents a lantern 
l ens fitted with a flasher. 

Briefly :;tated, the limelight is produced 
by allowing a couple of streams of oxygen 
and ltydrogen gases (eithet· separate or 
c:ornhincd) to impinge upon a· cylinder of 
unslaked lime, which is thereby rendered 
jn<.-anclc!;<'cnt, and capable of emitting a. 
most .rowerful white. li~ht whilst in this 
eowlitaou, the only reqmsites for the pro
durtitm of the lil{ht being the ~wo gases 
and a cylinder of hme. The oxygen gas is 
uaado l1y heating a mixture composed of 
(:hl•,rate of potash and black oxide of man-

. ganese in a metal retort over an ordinary 
lire, the ingredients being mixed together 
in the proportion of two pounds of chlorate 
to half a pm1nd of manganese. It may here 
Le 11tatetl that the above quantity should be 
.ufficicut to produce about t en feet of ~ 
" ·hich will keep a blow-through jet abght 
for about a cOU(Jlc of hours. 1'he chlorate 

• 
of potash ahould always be of good quality, 
and obtained from a firm of repute, in order 
tho.t it may be entirely free from all ignitable 
forei~ matter whatsoever. The oxygen re
tort mto which the mixture should now be 
put is usually made of iron or copper, in the 
form of a cone, as shown in Fig. 38, having 
a projecting pipe at the top or apex of the 
con6, for tl:ie purpose of carrying off the gns 
as generated, this pipe being connected by 
means of a piece of flexible tubing with a 
wash bottle (Woulff's bottle), containing 
water. This wash bottle is used for the pur
pose of cooling and purifying the ga.s, which 
1s then conveyed, by means of tubing, from 
the bottle to the gas-bag. The retort, when 
charged with the mixture as above directed, 
is located over a good tire, or, better still, a 
Bunsen gas burner. When the ga..q is being 
giyen off pretty freely, i~ will be seen bub
bling through the water m the ·wash bottle, 
and after having first allowed it to run to 
waste for a. few minutes, the bottle should 
be connected with the gas-bag by means of 
another piece of flexible t ubing. Before 
making the connection between the purifier 
and the bag, it will be neces.c;ary to tlatten 
out the latter in all direction~ in order to 
expel any air it niay contain. Lias-bags are 
made of mackintosh-cloth in the form of o. 
wedge of varying size, according to the 
quantity of gas they are intended to hold, 
and a small brass tap is fixed in the middle 
of the apex of the wedge, to afford an inlet 
and outlet for the gas. When two gas-bags 
are used, one for each ~. it is usual to 
paint a conspicuous 0 and H on the side of 
them, for the purpose of distingu ishing the 
hydrogen from the oxygen. As oxygen does 
not keep well in a bag, it will be found ad
visable to make the gas a few hours previous 
to the entertainment, carefully emptying the 
bag afterward~. 

Although pure hydrogen is always pnfer
able to the coal-gas of the household supply 
(carburetted hydrogen), yet the lantern ope
rator is generally glad to put up with the 
latter by the simple expedtent of making a 
connectiOn between the j et and the nearest 
gas bracket. Hydro"'en gas can, ho\V1·ver, 
be very readily made by the action of d ilute 
sulphuric acid upon scrap zinc. For this 
p~rpose a large glass bOttle ,is fuf!Iished 
With a. good sound cork, t o which 18 fitteci a 
glass safety funnel and a delivery tube. Tho 
bottle is now half filled with clilnte sulphuric 
acid and water, in the pro{>ortiott of six of 
water to one of acid, wh1ch IS poured down 
the safety funnel on to a quantity of clean 
scrap zinc cuttings lying about an inch deep 
at the bottom of the bottle, the latter being 
afterwards connected with a purifier and 
ga.s-ba.g, the same o.s·before. 'fh~ bags, whe~ 
filled in the above manner, w11l be ~eady 
for immediate use, and as the gas needs 
t o be forced through the jet under great 
pressure, the bag or bags should be placed 
between a single or double pressure l>ntml, 
on th.e top of which one or two hea.\'y iron 
weights may be placed, for the purpose of 
obta.inin~ the required pressure. 
I~ usmg a blow-through jet and the 

ordinary coa.l-ga.s of the house supply, the 
pressure on the gas main will gem.rallyi be 
found sufficient, and the gas may be drawn 
ciireet from the nearest gas bracket by means 
of a piece of flexible tu bin~ attached to the jet; 
but with the mixed jet 1t will be nd visable 
to fill a. gas-bag from the main and use it 
under pressnre between doubie pressure 
boards, together with the· oxygen bag, one 
set. of weights furnishing the requisite 
amount of pressure for the two bngs, as 
above stated. One hundredweight is the 

• 

usual weight placed upon the bags, and 
although the pres~ure mny be increased, 
if necessat·y, while the jet i:; burning, it is 
ino.d visable to take off any of the weights 
without first turning oft' the jet tap, as it 
might cause the flame to be drawn into the 
bn~s, and thus lend to disastrous results. . 

v xygen ga.s is ·now obtainable commer
cially at a very cheap rate, compressed into 
portable steel cylinders. '!'heRe cylinders, 
when filled with gas, can be kept for any 
length of time, and used as required, no 
weights, pressure boards, or bags being -
needed. Although with careful use the !'"·.~ 
valYc or tap of a cylinder may be gently 
turned on and the· gas used direct, this 
com·se is not to be recommended, as the g11s, 
being under a considerable pressure, is apt 
to coine with a. sudden ru~h and blow out 
the jet. And then, again. when the bottle 
has been partially emptied and the pressure 
thereby reduced, it will be necessary to 
frequently open the valve more and more, 
otherwise the light of the jet will be found 
to diminish; hence t he desirability of some 
means of regulating the outtiow of the gas. 
and thus ensming an even pressure until 
the cylinder is exhausted. 'l'his want is 
supplied by the use of an automatic regu
lator, which takes the form of a miniature 
bellows enclosed in a metal box, and capable 
of being screwed on to the delivery tube of 
the cylinder. l:pon the valve of the cylin
der being opened it causes the bellows to 
fill with gas, and wi1en filled, an archimedean 
screw a.utomntically closes the orifice of the 
gas inlet tube until the bellows are emptied, 
when the inlet is a~ain opened and the same 
action repeated. 'l'he regulator, in reality, 
performs the part of ·a mininture gas-bag, 
from which the jets of the lantern ure sup-
plied direct. . . 

With re~ard to the selection of a suit able 
jet it will be advi~able t o de~cribe two 
diffet·ent kinds, and lca,·e it to the reader to 
select the one most suitable to his require
ments. The blow-through or ~afety jet 
(which is so called on account of its bemg .. -~-, 
easily managed by the inexrerienccd be· .., 
ginner) is the simplest form o jet that can 
be used for a triple lantem. In construc
tion, this j et consists of a cou)lle of metal 
tubes, one for the oxygen and the other for 
the hydrogen, placed parallel to each other, 
with the mouth of the l1ydrogen tube in a
vertical position, and the extremity of the ·' 
oxygen tube bent over in such a manner 
t bat the gas from the latter is driven through 
the hydrogen flame on to the lime cylinder, 
~o-npported upon an adjustable pin behind. 
'l'he best make of jets a re fitted with a. lime 
•mner, which takes the form of an extended • 
handle placed parallel with the gas delivery . ~~..:-;~ 
t nl.c:-~, a cog-wheel arran~ement near the 
lll•lutla <.,f the jet furn ishmg the requisite • 
l lll •tiou for turninq, raising, or lowering the 
lime. A cheap re1in.ble jet, which is known "' 
to optici.ms as the" Optimus" blow-through 
j et, 1s shown in Fig. 39. . 

'fbe general construction of the mixed . 
j et is somewllat similar t o the above, with' 
the exception of the burner, which is pro
vided with a single delivery tnbe cur~ea· in 
a. suitable position to direct the gases full 
upon the li 111c. 'fhe two gn.ses arc conveyed 
by separate tubes until t hey urri\"'c at a 
small chamber -at the base of the burner, 
when t hl!y become mixed, nnd nre directed 
upon the lime in this conditiun\ the mixture 
of the gases · ~onsidc~bly ennancing the , 
po,wer of the hght. F 1g. 40 shows n. very 
useful form of this jet, which is interchange
ablel enabling the operator to remove the 
sing e delivery tube of t he burner and 

• 
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substitute the double tubes shown at A, thus 
tuming it i nto a safety jet 
· This jet will be found very useful for ex
hibitors who prefer to use the blow-through 
jet for ordinary purposes, and may occasion
ally desire the more powerful light of the 
mi.'Ced j et. 

Although it may be said that any form of 
j et is quite safe if carefully used, yet the 
blow-through is undoubtedly the best for 
the use of the amateur or beginner, as, be
sides its simplicity, it only requires the 
use of one bag or cylinder of gas-namely, 
the O.AJ'gen, as the hydrogen can be drawn 
direct from tlte nearest gas bracket. The 
principal 
dancrer a-o 
rising from 
the use of 
the mixed 
jet is due 
to the fact 
that the 
m i x e d Fl 3~ {,rases a re of g. " · 
a highly ex
plosive na
ture, and 
should the 
press ure 
llpon the 
barrs be in-o 
advertent-
l y with
drawn for a 
moment, it 
would have 
the effect 
of drawing 
the flame 
into the 
bag, · thus 

• 
causmg an r · A A 

explosi on lg'. !1.~ . 
of a more 
or less seri
ous nature. 

Fig. 37. 

• 
Fig. 42. First mark out the inner rectangle, 
measuring 6 in. by 4 in.J to form the tloor of 
the tray, then draw hoes parallel to the 
len~th of this to form the two sides, divid ing 
each of them into three% in. and two tin. 
portions, as will be seen in the cut. The 
back of the tray, which is the full width of 
the floor, measures 1 in. in the middle, with 
i in. on either side; and the front end, 
which is also the width of the floor, is to be 
divided along the centre into two ~ in. por
tions. When cut to the required form, the 
metal must be sharply bent along all the 
dotted lines by being carefu lly hammered 
over the edge of a stake until it presents the 

-.~ .1891. 

each one being pierced with h -
enable~ it to be placed upon \h oti, whi~h 
of the Jet. As moisture or dam e 1 ~e-p1n 
l~mes, it is necessary to keepp thP01~ the 
tightly corked bottle. em tn a 

In use, it is requisite to occasio 1 the J.in?.e as it becomes pitted b ~a ly t~rn 
of the Jet, and in order to do th~ he n~t1on 
will be found a great boon to hs read• I~ it 
fi~ted with a lime-turner, as ill~~':a\~dJ~t 
;Ftgs. 39 and 40. The most reliable · tn 
m the market appear to be the "E 1h.mes 

th. k xce stor" 
as 1s n;ta e ~eems .to be uniformly good , 

The diSsolvmg effect of the modern r · 
light lantern is now produced by 0 1on •me.f . ....ns o 

• 

a specially 
construc
ted tap or 

Fig. 38. 

Fig.89. 

dissolver 
by the us~ 
of which 
either of 
the lights 
may be 
raised or 
lowered ac
cordin~ to 
r eq u 1 re
m~nts, by 
s t mply 
turning tha 
handle of 
the di s
solver, this 
action serv
ing to cut 
off the~ 
fromoneJet 
at the same 
time that it 
turns it on 
full to th& 
other. l 
tri le m. 
sofv 

Fig:!2. 

.-------·~:a-00 
------------ -~~ ~~.-'-: T ---;H ______ I I 
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' 

.Fig. 41. 

..J 

Suitable 
j ets having 
been pro
vided, they 
must now 
be fitted tl) 
the lantern 
by means 
of a metal 
tray, which 
is furn ished 
with an up
right stem 
a.t one end, ~~ • Fig. 40 
the socket -- . · with l'1 her 
of the jet Fig. 35. - Plano-Convex Condenser. Fig. 36.-Meniscus and Bi-Convex Condenser. Fig. 37.-Lantern Lens fitted ,,

0 
~111 .; 

b · · Fig. 38.- Arrangement of Retort, Pur11ler, and Gas-Bag. Pig. 89.-" Optimua ''Blow-through Jet. Fig. 40.- P .., pr e 
emdgcl 1~- Interchangeable Jet. Fig. 41.- Jet Tray. Fig. 42.-Plan and Section of ditto. Fig. 43.-Triple Dlaaolver. Pi&'· -sold. 

t.en e .o Section of Triple Lantern, showing Internal Fittings and Arrangement. b 7 
fitoverth1s . . ble 
stem of the tt·ay1 to which it is secured at any len~hwise and cross sections of Fig. 42, after means absolutely md1spensa 
desired heirrht oy means of a small milled whteh the four corne1·s are hard-soldered triple dissolver should be nnln 

screw whic'fi grips the stem. There will be together in the usual manner. Fo1· the sup- good results can be goedt by tbrl 
no occa..,ion for the operator to buy these potting rod of the jet a 5 i n. length of L in. a s ix-way tnp attaoh 1 to le to, 
trays, as they will not be very difficult to round brass rod may be soldered into a ole ment, and a four-way ~Jl to tn~~w~a\ 
make. Fig. 41 represents one of these tra.Ys punched through the raised shelf at the As a triple la.nto~u .11' 8 ~ to 
of which we Rh all require three, each one bemg back of the tray, and a small handle can be instrument tO hft,,l

1
t l!l ru tllllllt ,\-JaiiOil ~ 

separately fitted to slide along the grooves readily formed by turning up a short length couple of brass t:f\1 s 0f 10}' the wOOttftfk. 
of on~ of the jet shelves ,of the. lantern. of brass wire into the form of a triangle, and screwed one ou o~t~ttll' 'utotho twin tAu~ertbt 
The s1mplest plan to ndo.Pt m makmg these then springing it into at in. length of tub- at the uppor pOl t10n ° h fu(ht cuuttt" 
tr~ys will be to cut a ptece of moderately ing of suitable s i1.e, which should be soldorod Some oper!Ltm·s scloon. t 0

" b1n~o:k wh~ 
thm sheet brass to the form of Fig. 42 and to the back of tho tray. During construe- fmm tho Jets by II\Vlllg. from a bttVf 
then bend and hammer the metal into ~hape tion, each t ray must, of course, be occo..~ion- curtain bung by monn~ of rm:uple of ~~U 
along the dotted lines, afterwards hard- a lly tried in the grooves of 1ts respective hoop, which iij fittod m to '\hor aide oC t~~8 
soldering to~etbcr the four corners of the shelf, in order tho.t it may be made to move t~ooiCotH t1orowod ono 0t ~ l 
turned-up stdes. For each tray a sheet of quite smooth, wjthout any j erky motion. btlck of the lantorn >t ~ina 
~ra~s, 9 in. by 7~ in., should be cut accord- The limes required for la ntern purposes are section of tho lnnl~rn, 8. or: 
mg to the plan n.nd measurement shown in cylindrically turned pieces of umtllllked lime, M'l'o.ngoment of tlle mtorto 
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Wll(ln C)llit.o rcndy to light up, n. snOieiont 
l length of ru hbor t.n bi ng l-ihonld bo hron~h t 
I from tho hydro~on bng- or tho non.rol:lt ~nH 
f hrarket, nnd ('('llllled,ccl witlt tho hydrogen 
t t ubt\ of the dissolver, the Jntt.er bmn~ con
t ni.'d.od by shorter lengths of tubi ng with t he 
l respective jets. A lime mn.y now uo lllippe1l 
' on to the limo-rins, nnd the h ydrogen side 
' of all tho jets h.ghtcd np a little, with tho 
' dissolver taps placed so that a small flame is 
I hurned in ench lantern, in order to gradually 
· ·'wnrtn up.11 Another piece of tubing is now 
• brought trom the oxygen bag or bottle, and 
_ is attached to t he oxygen tnbe of the dis
' solver, care being taken to tie all the rubber 
t tube.s on to the connections wit h string. 
• The taps may now be gradually turned on. 
r to their full extent-the hydrogen first, and 
r then the oxygen-and as soon as they are 
: all burning properly it will be necessary to 
• see that the bye-presses for the oxygen act 

all right when the dissolver is turned off. 
When the j ets are found to be working 

. satisfactorily it will be time to see and 
·adjust the light upon the screen moving 
the jets up and down and from side to side 
until each disc is seen to be equally illu
minated all over, the three discs being finally 
made to register correctly on the screen by 
means of the set-screws attached to the 
stage-plates. The above description of the 
working of the lantern is necessarily brief, 

. and those who desire further information 
· should consult one of the many excellent 

manuals on the management of the optical 
lantern. A very useful little booklet, con
taining a vast fund of information on lan
tern ma.tters, is published by Messrs. Perken, 
Son and Ra.yment, of Hatton Garden, Lon
don, at the low price of 6d. 

For home uset where portability is uot an 
object, it will oe found useful to have a 
paper screen mounted on a roller, similar to 
a map, a screen of this descript~on present
ina a much smoother and wh1ter surface 
th~n it is possible to obt~in. by th~ ~se of 
linen. When, however, 1t 1s reqUisite to 
employ a screen which will pack into a very 
small compass, it is better to have one made 
of a material known to lanternists as 
"union cloth." The screen can generally be 
suspended from a cord stretched across the 
room in which t he exhibition takes place 
by means of a couple of steel eyes or staples; 
or better still, it can be bung against the 
w~ll from a picture rod. In either case, 
however, a cord should be attached to each 

• of the lower corners for the purpose of 
steadying it. The majority of operators 
prefer to have the screen mounted on an 
uon or wooden stand by itself, which can 
readily be carried about from place to place, 
and may be speedily erected or taken d.own 
without disturbing any of the surroundmgs. 

In conclusion, the writer m~y add t~at 
any reader wishing for further mformat10n 

~ upon any ~atter. relating to the lantern .can 
· rely -qpon hlS assistance through the medmm 

of "Shop." 

CLOCK CLEANING AND REI,AIRlNG. 
BY .A PRACTICAL HAND. 

' 

M USIOAL CLOCK-CLOCK SHOWING TIMES OF ALL 
. N ATIONS-CIIJMING CLOCK. 

t ·.Musical Clock.- To make, say, a long case 
. eight-day clock, purchase t.h~ works of a 

lar~e musical-box whose case 1s destroye~ ; 
if 1t works a little out of order, repJw 1t, 

• (for instructions, see Vol. II., page 23), and 
then screw it to side of clock below move
ment, clear of pendulum. Solder on to the 

honr o.:do-~n.y at 0, 12, :l, nnd G o'clo<:k
four wir~::~ to jniit rn.i:m n sma.ll lc:vc1· you 
n.ttnch Wltlt ~crow to o11e of the clock plnLcH, 
nn<l fro tu it hn.vo a wiro which will drnw 
nwn.y from tlto fo.n of mn~ical-Lox; it will 
then pln.y ono tune tl1rough and chn.ng-o 
every time if you loa.vo the cban~e pnrt set. 
At tho next thrco hours period 1t will play 
ngain, and so on till ten or twelve tuneH 
have been gone through, when you re-wind 
the box or leave it silent, as you desire. 
You can do the same with a small musical
box and small clock. 

Clock Slunuing 1'imes of all Nations.-A 
timepiece showin~ t imes of all nations is 
made thus: Fix m centre a dial of large 
size, with room for, say, six or eight smaller 
dials around. You now only require broken 
movements, with dial wheels placed at equal 
distances from centre stud, which have all 
to turn on this bar rel ; inside affix a large
sized wheel with sma.U teeth, so as to turn 
the other six or eight dial wheels on the 
front dial ; make the smaller ones with 
hands to fit, and set them according to the 
tables thus: New York five hours behind 

& .· A 
~ r----

• 

·-._ V ~ .. _ . ..... . 
Fig: 1.=--Count Wheel for Chiming Clock. 

Greenwich time, shown by the centre large 
one etc. They will all turn correctly, and 
at ~ glance show to the most ignorant the 
times of the :Qlaces chosen. 

Chiming Clock.- ! will now d escribe a 
chiming ciock I made, similar to t hose that 
may be seen in London and some of our 
great cities-it chimes on the two .bells, and 
strikes the hours on the large ordrnary one. 
This is a figure of Father Time striking the 
large bel~ and two sailor boys the .smaD:er 
ones. The quarters are more e~sily dls
tinguished than ~ho~e a~ .Westmmster or 
Cambridge by their ~1mph~1ty. Any reader 
with a little mechamcal skill can fit one up · 
to an ordinary clock. Procure an old eight
day American sprin~ clock movement-tliere 
are lots at the manne stores for l s. or so ; 
aenerally the pallet and pendulum are gone, 
but these are not required. Take the clock 
to pieces and if the strilring part is com
plete yo~ have only to alter 1t. Put the 
two plates together, and about t in. fro?'! 
the holes where the hammer works, drill 
a hole through both plates for a second 
hammer, and mak~ one like it, but ~tl?- a 
longer arm say It m. longer ; cut the 1!-f~mg 
part a shade longer, so tha~ as. th;e ong~nal 
hammer drops the other 1s hftmg. Now 
put the hammers in, and striking wh~el and 
stop wheel· t ry with your finger 1f the,Y 
drop one after the other-if so, t hat is as 1t 
shoUld be. Now procure two bells or two 
.,.0 nas-a.s you may prefer ; try the tones b 0 

heavy and light, then so place them and 
H1; 1·ew to case that the last falling hammer 
lnts the hea.vy tone j you can bend the wire 
artns n.ny way to lnt the bells right. Now 
take the minute wheel of your other clock~ 
with the small lever t o lift striking part at 
each hour ; solder on or drill three siruilar 
leve_rs one-fourth the .way round axle, but 
behmd the one that stnkes the hour, at equal 
distances from the one already on · the 
reason of placing the three behind being 
that they may not interfere with the 
ordinary hour lever. They will lift at 
quarter past, half past, and three·quarters 
pa.c;t the hour, but the unoccupied fourth 
of axle having no lever will not chime: this 
will be at the hour, and its own hour lever 
will act. It is not necessary to chime then 
and strike : you can make 1t do so, but it 
will be more t rouble to make the count wheel 
act. Now take the count wheel of the 
extra works for chiming, and solder pieces 
on, and cut fresh notches as required. The 
spaces A, B, c require nothing ; next cut out 
D with o the same width as A; leave a part 
uncut the same size as that betwixt A and B. 
Now solder up the other open spaces half
way round until you come to A, B, c again. 
then repeat what you have done in the first 
half. Now mark out openings and stand
ing pieces A, B, o until you come at A. B, c 
again, and you will find them fit, so the finish 
will be just where you commenced. To be 
more certain that you have cut them right: 
place wheel in frame, and the counting levet 
and the striking wheel; now, if you make it 
strike as you go along the cutting, you have 
not done wrong. After first chin1e A, B, c is 
right, cut extra piece out at D so that it will 
strike one; leave piece standing to strike 
one again, and the other one to make two, 
or the half-hour chime will be struck as the 
lever falls into E; repeat all round the iuside 
figures at which it used to strike. Now put 
your bells on the board on which you have 
fixed t he works, and let it chime all round ; 
thus it will do twenty-four quarters before 
wheel goes once round. Now arrange a lever 
wire inside the ordinary clock-case in which 
you will fix the chiming, so that it will lift. 
your chiming stop lever as the going part 
did when the works were perfect-! refe1· 
to those you have altered; it is somewhat 
troublesome, but it is worth w~ile, especially 
at so trifling a cost. Full ch1mes are very 
costly i. but the above is inexpensive, and 
will sw t an o.matew· well. 

Gleaning .Diats.-So~e may have an 9ld 
clock or barometer w1th a shabby d1al 
which may be re·silvered and lacquered 
thus :-Unscrew the four ornaments at the 
corners, then polish them with em~ry (fine 
quality), and next apply ~rass pol~sh sold 
in tin boxes ; now clean 1t off, usmg dry 
rotten-stone very fine and a clean wash
leather ; next, without soiling surface, place 
it upon a stove, so that you can scarc~ly 
handle it for heat, then apply best quali~y 
lacquer with good camel's-hair. brus~ ; lay 1t 
on in st raight st~okes, as 1~ dries very 
quickly ; but you will soo~ get mto th~ way. 

Now clean the corner p1eces by placmg ~n 
nitric acid of the strength of one part ac1d 
and three water. L eave it in t his bath two 
hours, t hen wash it in clean water ; scour 
with stiff brush, sand, and water ; now 
rinse well in clear water. N: ext t~ke pu~e 
nitric acid, d ip the corner p1ec~ mto th1s 
and out ~in at once, wash agam, and dry 
in hot sawdust (fine); now. lacquer as ~efore, 
heating first. The followmg 1s. a reCip~ .for 
pure lacquer :~ne gill of rect1fied spmts, 
half an ounce of turmeric powder, one drachm 
of arnotto, a.nd one drachm of saffron; let 
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these stand ten days in a warm place, shake 
every day or RO until nil is finally dissolved, 
t hen filter through muslin intoa clean bottle; 
in doing this .the greatest care i3 required, 
~ the h:ast dut shows. Add now one and 
a half ounces of seed lac, and again leave 
t he mixture ten days, l:lhnking as before ; 
let it settle now, and it is ready for use. 

R e-silver-in{l JJials.- To silver clock and 
1)arometer dials, take nitrate of silver 25 
grains, cream of tartar 30 grains, common 
~alt ~oz.; mi.~ thoroughly. Kow mix a_part 
tOf this powder with dilltillcd water. Hav
ing cleaned the dial well as before stated, 
take a good-sized cork covered with lint, 
.and apply the mi.xture : when well covered, 
:gently polish with clean lint, nnd protect 
with a coat of crystal Yarn ish. If you desire 
to make the varnish, take pickled mastic 
1 oz., rectified spirits u oz., animal charcoal 
.t oz. ; digest and filter, well shaking the 
bottle. 

~PENING OF THE " WORK" EXUIBI
TIO:V. 

TKE following ,·erba.tim report of the pro
-ceedings at the opening of the "·work " 
ExhiLitiou on December 29, 1890, at 2 p.m., 
in the largo Hall of t he Polytechnic Insti
tute, Hegent ' treet, London, \V., by the 
J:t. Hon. Sir J ohn Lubbock, Bart., ~LP., is 
~i ,·en t o meet the wishes of many readers 

-<.>f WonK in town and country who were not 
-able to be present at the ceremony. Sir 
.John Lubbock was accompanied by L.1dy 
Luhbock, and among those present on the 
Jl i R_t~ orm were Sir Lyon. P layfair.z, ~r P., Sit· 
Pluhp ::Magnu~ • .i\Ir. Wemyss 1te1d, Mr. 
H. 0. AmolJ-Forster, Mr. Francis Young, 
'Editor of Work, Mr. R. Mitchell and Mr. 
.J. E. K. Studll, of the Polytechnic I nstitute, 
e tc., etc. 

Sm J on:-r Lu nnocK, in addressing the 
.assemblage, said :-Mr. Arnold-Forster, 
'Ladies ancl Gentlemen,- ! think I may very 
f ni rly congratnlate you on the interesting 
.ExhiLition which it is now my pri.,ilege to 
<>pen. We owe it mainly to the energy 
.and enterprise of ~lessrs. Cassell & Com
])any, to whom we are indebted in so 
Jnany ways. I believe that the happy 
thought rests with the Editor of WoRK, 
.and for the satisfactory condition to which 
the Exhibi tion has been brought we arc, of 
.course, indebted to Mr. Harland, who has 
hecn good enough to act as secretary to the 
Exhibition. You will see it is one of very 
·g reat variety. I have made a little list of 
some few of the things which are to be seen 
jn the rooms. The exhibits amount to more 
"than a thousand, and of course I shall only 
mention a few of them. Iu woodwork, 
which constitutes a very large part of the 
Exhibition, there are caLinets, screens, 
brackets, frames, panels, candlesticks, tables 
-in fact, furniture of all kinds. Then 
jn metal -work - another very important 
branch- there are arms, guns, swords, and 
a great variety of tools-planes, saws, centre
bits, lathes, photographic cameras, gal
vanometers, induction coils, and steam 
.engines. In another branch, no less im
portant, are designs for stained glass, tiles, 
panels, fit·e -escapes, iron gateR, dynamo 
engines, n.utomatic signals, and gas eugines. 
Again, there are to be seen specimens of 
l ithography, printing, bookbinding woocl 
engraving, maps, a quantity of neeulowork, 
a great variety of articles of dress, terrn-cotta 
vases, flower standRhn.nd pottery; n. number 
of exhibits of lcat er work; c.nd n g•·eut 
"ariety of miscellaneous ohjccts, including 

• 
J 

• 
• 

~ird cages, avi~ries,_ boats, bats, telephones, 
Jewellery, mustcal 1ostruments besides u 
n~n?ber of domestic appliance~ for econo
mtst~lg labour and minimising danger as 
f?r H?st~nce, by the provision of St!lf-ex~ 
tmgu1shmg and non - explosive parn.ffin 
lamps. The exhibitors come from aJl parts 
of the country, including several from my 
old constituency of :Maidstone. The com
petitors, I am glad to see, moreover come 
not from England only. but from' Scot
land and Ireland, and from our colonies 
even distant colonies like the Cape anci 
also from foreign countries. The exhibitors 
are men and women, old and young some 
being boys and girls as young as twel~·e and 
fourteen years of age, and one (Jackson) is 
an old man of eighty-uine, who exhibits a 
ship and shows how to sail it. Rich and 
poor are among the exhibitors. Mr. Twist 
an unskilled labourer at the Docks, ex~ 
hibits a beautiful Smyrna rug from his 
own design ; and Mr. Collins a moulder, 
shows a pianoforte entirely of his own con
struction. For the first time, I am informed, 
in adjudging prizes, a distinction has been 
made between the exhibits of persons who 
are especially engaged in the production of 
articles of which they send . specimens. of 
masters and journeymen, and the exhibits 
of the second class, for apprentices, and of 
the third class, for amateurs ; so that 
amateurs will not haYe to compete with 
those who make such work the business of 
their Jives. In this Exhibition amateurs 
predominate, and even skilled workmen 
exhibit in lines different from those in 
which they are primarily engaged. Perhaps 
this is the greatest collection of bobbies 
that has ever been seen, not that I would 
say anything against hobbies, which add 
so much to the interest of life. '¥bile we 
cannot hope to emulate the achievements of 
some of the exhibitors, yet the objec~ made 
by amateurs are such as anyone of us, with 
time and application, might hope to pro
duce. The large number of exhibits sent 
by English workmen is a very satisfactory 
feature of the Exhibition. No workmen in 
the world are more anxious to impro\'e 
themselves than our English workmen .. It 
is some satisfaction that most of the stnkes 
of the presen t day ar~ not so m_uch f?r 
increased war~es as for mcreased le1sure m 
which to eff~ct self-improvement. I ha.ve 
always been of opinion that our system <?f 
education is too booki!':h, and that 1t 
mirrht be much improved by more atten
tioh and more time being devoted to 
manual instruction, not only in our el~
mentary schools, but in t~e gr_e~t pubhc 
collecres and even in the umvers1t1es. But 
at th~ s~me time, I am not one of those who 
are afraid of education upon thn.t account ; 
and I think that anyone who had the 
impression that education had tended to 
prevent people from u?ing their. l_tands1 
would have his fears constderably m1~1~atect 
by going careful!>: throu_p;~ . the di1l~rent 
departments of tins Exlnbttion. It IS, no 
doubt, a very _great mist!tke to suppose ~ha~ 
clerical work ts necessanly of £1: htgher otdCI 
tban hand work. ·w e do not, mdeed, apl>ly 
this test to painters or sculptors, and w 1y, 
therefore should we apply it to other walks 
of life 1' Wo all remember the story of 
N orthcote the ])a inter when he ~vat:J o.slccd 
how he mixed his colourK-" Wtth Lmws, 
sir with Lrains." And !iUCh work ns we suo 
hc:·o is in reality brain work nH mucl~ all1 
and even more than, hand wol'k. J t lft, 
nm sure a g1·oot evidence of thought haVlng 
boen de~oted to the objc!'ts wh}ch bave boc,n 
produced. A very cbarmlDi wr1ter, whom" u 

- ty 14,l&Jt. 

have unfortunately lost ---
truly says in one of h. (~Jr. Jcffrie.~) 
body imn~ne they shati ~oks: "(i :~ 
man~ books, cert.&inl find t_hought f· 
appomted. Thought aw ttey Wlll lie d~ 
n.nd sea, by the liill o.nde s by the &trentn 
the sunshine and ft·ee wind t~~.~ Woodland, in 
~ave added tha.t thought . • 1 and he nught 
m the workshop. 18 a so to be found 

Those who are exbibitin h 
found thn.t the productio g ere, will have 
they have sent has been o. gure~f \he artic!e1 
advant~ge. The boy or man P ensure and 
SO!lletbmg for him:::.elf finds th who make., 
tlnnk and exercise h'ts at he mUst 
b ht . reason R · roug m contact with th ·r t: 13 
~ature, and he is compelled i orces of 
apply and control thos~ forc'es n tor~ er to 
some thought and study to tb 0

1 ovote 
~ n.tt~re.; and from thence he is a')8 of 
nreststtOly led up to the pbeno a most . d 'l'h . mena of mm . e gre_n.tcst hterary nuthoriti 
have always cordmlly reco .. nised this 12 

:' Man," said Cnl'lyle, ~~is n. to~l-usin~> 
a~nnal. He can us_e tools, can devise tools~ 
'~'tth them the gn1~1te mountains melt int~ 
!Jght dust before lnm ; l1e kneads iron as if 
1t_ were sof~ paste ; seas are his smooth 
~tghwn_y, ~\'mds and fire _his u1~wearying 
ste~ , ,.,._1thout too!s l~e IS noLhmg, with 
tools he 1s everythmg.' But beliidcs th6 advantage to .the exhibitors tbem:.elves, ,re 
hope and beheve that such exhibitions as 
this tend to develop and promote our corn. 
merce, and especially our manufactures. 
Who can tell what discoveries are awaiting 
us~ One of our great statesmen said, the 
other day, that we could not hope in the 
next half century to see discoveries as 
marvellous and as far-reaching as tho...:;e 
made in the last fifty years. But I should 
venture very humbly to differ entirely witlt 
him in that respect. As we widen the 
circle of knowledge1 the chances and the 

·prospects of discovenes become greater and 
greater. And, on the other band, those w~o 
have been trained to take advantageo£thetr 
opportunitic~ are also far more numerous 
than they were fifty years ago. I for 
one, therefore, should be disposed to h~pe 
that so far from the next fifty years bemg 
less fruitful of discovel'i~s th~n the past ~f 
century the very oppostte will be the res t. 

And bow very simple many of the most fat 
reaching discoveries really _are! 8J~s~oo . for instance. at the inventions of . tr

1 
ho~ 

Bessemer. The saving t? man~nc. the 
Sir Henry 'Bessemer's dtscovenes 10 f bu· 
manufacture of steel sounds ahuots: .. taent 

. 'I 1 · to a greo. "" ' lous. Steel rat s .tave, . d the former 
taken the place of 1ron r?tls, an " us the 
are said to lust twenty tm~es ~s -~~~~~fon 1 It 
latter. Yet what wns.hts. 1~}1~uah crude 
consisted mainly in blowtng ntr 1 o J.ook 
melted iron for n. q Utl.l't~r of nn ;)1~r~onl was 
acrain at coal mining. J• T·me~·~y'wns takeu to 
~ried up a. ladder ; t ten lurcr inn hnt~ke~ 
the firoplnco of the t;tnuufn~~rred tbo ~e ol 
on a man's back. 1 hon oc f tho cort, tlttll 
pack horses, then. tho use 0

)0Wtll' nnd then 
tho use of rnils wtth l_,torstle 1 '" ~ket a ""'" 

f \Vtth 10 L) ,\, I ·k t l10 use o stenn1. 1 · ltt . the Jlll~ 
lf 1 1 ·ec wctg ' · ca.rl'ied a bo Ill m ' . I t . thu I' :Ut stl 

ho1·se th reo h u n~lnlcl ~,·c;ft~ 1~il:~ nml lwr.-t" 
tcon hundred wotg h t ' . I t . tlltd ~oh•o~nt. 
powor, forty hundrl'tb~~~~7.~ l:lllll'lllllll~ r~: 
forty tons. ~ ust Hl'O ot ]toW \'crY tllllll 
grot~lt the•·~ IS, nttl / uvet·yuno of us tU~ 
cnch Rtop tH. In tH ( ll tu Ull' t~M'V b
J.tOpo tu ndtl Romut'l'l~~rtl tl' llt' Ltinjll• ~,., 
bumnn knowlocf~<'·r which nil th~ llf\'r~ 
stance in Natura o anll Wt' thl oo e1 
nro yet known tu u.'\t of tlua foFCtt 
hl\1£ the use we rntg 
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a tu re. Hut we c·ont in no tn make progrco;~. 
hen r t h:tt n :-\t'ot l'h li rm hu ,.o tnkl•n the 

Yolc~\1\0 of t-i t romholi. which th ey hn\'e 
1-cntcd for t he plll'posc of U:-ling it n=- :>nntnrnl 
chemical JnbomtMy. l n t his Exhibiliun 
there arc mnn.' ' ingenious ~n~gestions, and I 
eannotdouht thnt mnny nf th em will prove 
llSt'ful nntl fruitful in tho futurt>. lt is 
,,·onderful to t hin k whnt our machines 
already do. It has bt'cn calculated that the 
machines of this country alone, of thi::s island, 
so small n. part of the world, arc capable 
of doing us much work as the whole human 
1·ace put t ogether. ln fact, E merson has 
, ·ery justly said t hat, as far as he could see, 
.. :steam is rcnlly haJf an Englishman.'' It is 
not so contradictory as might at first 
<lppear, to apply the word "manufactures" 
to things made by machinery, because the 
ka.nd is, after n.ll, the finest and most 
delicate machine in the world. And even 
in things which, so to speak, are made by 
machinery, the hand, a fter nil, lm.s no small 
part. To do anything well, hnnd, mind, 
and machine mu"t all work llannoniously 
t ogether, and both in this respect, and in 
the intelligence and cho.ractet· required, we 
shall, I feel sati~fied, come to appreciate 
more and more the dignity and u~eful ness 
of manual labour. It is because I believe 
this Exhibition is calculated to take us a 
step onward, and in the right direction, that 
I have very great pleasure in tendering, as 
I think I may do in your name, our thanks 
to those who have tuken the most acti\'e 
part in its :preparation, and in now declaring 
this Exhibttiou dnly opened. 

MR. A:B.NOLD-FonsTER : - Ladies and 
Gentlemen, - As a representative of the 
Company which has had the privilege of 
orga.niai,ng this Exhibition, I thmk you will 
agree with me in the vote which I intend to 
@'Opose. I have no hesitation in saying 
that you will all agree with me in feelina 
that the compliment which has been pa.i~ 
to the organisers, and t o those who have 
taken part in this ·Exhibition, or to those 
who have shown their interest ,in its objects, 
by the presence of the Chatrman of the 
London County Council and P resident of 
the London Chamber of Commerce, is no 
ordinary compliment; and, if that boon 
<.:ould be increased1 it ha~ been increased 
by the speech wh1ch Sir John Lubbock 
bas just made to us. Speaking on behalf 
of :Messrs. Uassell .t; Company, I may say 
that we feel grateful· for the compliment 
which Sir John Lubbock has paid us. We 
are, of courae, like a · great many other 
manufacturing institutions, a manufactory 
established for the purpose of stereotyping 
a.nd recording the thoughts of people wiser 
than ourselves, and distributing them 
throughout the world. But I can safely say 
-speaking as one who has taken some part 
i n this business-that thi!:l is a side to our 
husiness which is not common to other great 
manufactories. Compare it, for instance, 
with the manufactortes which turn out so 

. many thousands of bushels of tin tacks, or 
~o mauy thousands of yards of linen sheet
ing, and you will find that it is replete with 
ever-varying and inten~e ii1ter~11t; and it is 
Qf grea.t value to all of us who arc enga~d 
in it to feel there arc men taking o. leadmg 
part in tho acientific, political1 and muni
<:ipal work of this country wuo recognise 
that we are endeavouring to do our beat to 
<:a.'fl7 on what has for a long_ time been the 
origmal tradition of our House-that of 
bringing the beAt works within the means of 
the largest number of people in Ulia countg. 
It is. a gratification we do not often get m 
our trade, to be allowed to come face to 

• 

fn~e with tho people whom we serve. a.nd propagn.tion through the world. I 
Therefore, I look upon this occa!iion ns used to define man us n. fire·using animal, 
rather n. spccinl one, nnJ as giving us-me for no savage has been founcl in ~;o low a 
nnd those with me engaged in the actual state that he did not know how to make 
work -- an opportunity - which we R.re and continue a fire. But I begin to doubt 
pleased and proud to possess-of meeting -not very much to doubt-whether it is a 
face to face a very large numbo'r of those good definition now. The definition ia that 
whom we are able to ]Jrovirle with material man is distinct from a ll other animalo by 
for the informing of t heir minds. I hope I being a .fire-using anima l. You never find 
may be permitted to ask a very well-known any other animals using fire. You may 
and very distinguished fl'i end, who is on find monkeys surrounding and warming 
the platform, to say a word or two in themselves at a. fire made by man, and one of 
seconding the resolution which I now pro- them, perhaps, running away with a burning 
pose, of a cordia l vote of thanks to Str J ohn brand, but you will never find it apply the 
L ubbock for the part be has taken here this brand to dried leaves or to woods in order 
aftemoon. I ask Sir Lyon Plo.yfair to ad- to propagate the fire-unless we are t o 
dress to the meeting n. few observations in believe the astonisl1ina, and to me, in
seconding the resolution. credible, statement of ~min l~usha, that he 

Sm LYON PLAYl''AIR, l\LP. :-Ladies and found chimpanzees making long J?l'Oces
Gentleme;n,-All those of you \vho have sions in the woods, and lighting thetr way 
read Messrs. Cassell's interesting periodical, with torches. I have great respect for Em in 
WoRK, will agree that it was a very happy Pasha, and what he has done, but I want 
idea to enable the encyclop:-edic contributors verification of that statement. Even if it 
to that publication to show what they can is true, it is the only instance where a lower 
do with their own hands. It is a periodical animal has used fire in any history which 
embracing a marvellous number of subjects, we possess. It is the brain of the man 
and giving a. most ·accurate and full descrip- which enables him to use tire and to apply 
tion of the matters with which it deals, and it to industrial purposes. There is one 
it is one t o which I have often had occasion thina in which we have gone back very 
to refer. My right hon. friend, Sir J ohn much in industrial art, and that is- that the 
Lubbock, quoted nn interesting passage from great division of labour has prcventc(l men 
Carlyle. K ow, Carlylo was a mental philo- from getting an intelligent and intellectual 
sopher, but he was 'not an industria l man, knowledge of their work. F ormerly, men 
"" T rtl) nnt think he would have used the were apprentices to the whole trad e:. The 
definition that the cl1aracteristic which ancient guilds, which abounJ so much in 
distinguished man from all other animals London, wed to exist in other parts of the 
lay in his being a tool·using animal. The country, and they were really un i\'ersitie:; 
fact is tbat man is very singularly deficient for giving technical education. In the oltl 
in naturally born tools. If you look at the charters of the guilds, the only word which 
lower animals you will see they are often is used in defining them as an in~titution 
born into the world provided with the most was that they were founded as n. 1miu~rs£tas 
admirable tools for the work they have to -as a university. They were rMily a uni
perform. The spider is the best of all versity of technical education. The n.ppreo
weavers, and has admirable tools within tice was taught his whole trade. He was, 
itself for performing that work. The beaver by: his connection with guilds, made mu
is a capital engineer, and makes bridges, and b1tiou.s with regard to his trade; He wished 
the tools which it possesses are admirably to become a good workman, and llllder the 
calculated for the work it has to perform. rules of the guild he reqmred a technical 
The great friends of my right hon. friend, knowledge of the industry in which he was 
the ants, which build their cells and their to work. Even with that knowledge of his 
tore-houses, and show such a wonderful entire trade he was not made a full work-

·8agacity in the work thn.t they are destined man. Afterwards he had to hecome what 
to perform, have admirable tools to work is a mere name now, but was then a reality 
with. So have the bees, which have also -a journeyman. That is to sa.y, he was 
received the attention of my right hon. obliged to make journeys all over the kin~;t
friend. The bees are also cn.pitallyfitted with dom, and to work with his own hanus m 
tools for their purposes. The tailor bird can different parts of the country, seeiu9 tho 
sew; the silkworm can spin ; the mole can difi'erent kinds of industry to be lound 
make tunnels, all with appropriate tools. therein-when I was a student in Ger· 
But only consider what a posit ion man is many, many years ago, I used to meet 
in. Man is bom into the world in such a these "journeymen " on the roads and 
way that the other animals that work with talked with them about their training
tools would, if associated with him, look and then, having finished his time as 
upon hin1 with the greatest contempt. a j ourneyman, be became a real work
Only think of a new-born baby I If you man. Now all this is lost to us. The 
got together an inqnest of the other animals division of a trade ha.s become so gt·eat that 
upon that new-born baby, and they found a man may be engaged in one deJ?at'tment 
that it was not even protected with the of i t his whole life. Suppose he 1s in the 
covering of the crust -shell, like the lobster, pin-making trade: he does not know bow 
or like other animals of eo.t·th and air, with to make a pin. He may be engaged his 
furs and feathers, they would decide at whole life in pointing the pins, or in put;.. 
once that it was a m1semble little thing, ting on the heads, or in drawing out the 
that it had no business in the world at a.ll, wire for the body of the pin, but he never 
and that it was not fitted for the struggle makes the whole pin. Ho in other indus
of life. But though he is a.s naked as the tries. He does not acquire an intelligent 
earthworm, he has an intellect far above knowledge of the art or industry in which I 
all animals. H ow is it that an animal, he ia wq_r\ing. And what is the meaning 
possessing none of the tools necessa.17 for of thi8 Po)Jtechuic Institution with whidi 
work, comes to be such a great tool-usinr now I have tb.B honour to be officially con
animal as it ultimately becomes1 It not nected.J What is the meaning of all the 
the tools which teach him to work. 1-Pl~ t tailors come het'8 
brain and intellectual 1Ja fOil watch-
which enable him to perform 1 Yo" 
ia necessa.cy for hm existenaa, the 
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art of bricklaying and the use of ornamental 
bricks. Why do they come here 1 '!'hey 
rome here because they want to improve 
their intellectual position as workmen by 
having a.n intelligent knowledge of the 
industry in which they are engaged. That 
adds to their dio-nity as men and to their 
etticiency as workmen. They do not want 
to be confined to n mere corner of their 
industry. ludustries are continually alter
ing. Some day a method will be found 
of doing Ly machinery the work in 
which they are engaged, a.nd if they do 
not know the whole of the industry, and 
n.re unable to adapt themselves to the 
altered conditions, they will be thrown out 
11f employment; but if they possess that 
knowledge, they will be in a. position to 
adapt themselves to the new circumstances. 
l!"'or instance. take the case mentioned by 
:-;it· John Lubbock just now-that of Bes
semer steel. By this process thousands and 
thousands of men were thrown out of the 
·old occupations of puddJing iron, because 
iron does not now require pnddlin~ to make 
steel. II men know their particular in
dustry in an intelligent way, they can ap{>lY 
themselves easily to new modifications whtch 
msv be made. That leads me to what is 
desirable in an exhibition of this kind~ and 
why I came here- not to speak, for 1 did 
not know I was to speak when I came on 
to this platform. Why I came here is-that 
I meant to recOffnise the fact that an exhi
bition of this kmd shows to us the just 
pride of men who exhibit to us specimens of 
theit· be:-~t work. It also leads to the public 
recognition of that work, and encourages 
workmen to entertain honest pride in their 
handicraft, to understand that craft, and to 
uRe the Lest efforts of their brain in im
proving it. Every man that produces a 
good piece of work is a benefactor to the 
community. If he shows pride in his work, 
and im{>roves it, or, by his invention, im
proves 1ts method of production, he is a. 
most important benefactor to the com
munity. And, therefore, I think all exhi
bitions of this kind should be encoura~ed, 
and I am sure that you will feel grateful to 
~fessrs. Cassell & Co. for having given an 
opportunity to the contributors to their 
journal of WoRK to show what they can do 
by themseh,es, and in what ma.nuer the in
~nstries which they represent can best be 
1ml?roved. '!'here is one thing more in 
"luch I am sure you will agree with me. 
~fy right boo. friend, Sir John Lubbock, 
1s C~airm~n of the County Coun:cil; indeed, 
he 1s chauman of so many thmgs that it 
would require a. census to enumerate them. 
H6 undertakes so many things, and does 
them all so well, that the compliment is all 
the greater to you that he should have 
found time in the midst of his many avoca
tions to come and give us such an excellent 
ad~ress t~i~ ~ay, an~ to have declared open 
this Exh1b1t1on, which I hope will be at
tended by a great many visitors. 

MB. ARNOLD-FORSTER :-The resolution is 
that you accord a. hearty vote of thanks to 
8ir J obn Lubbock for the part he has taken 
in these proceedings. Sir John Lubbock 
has not only been present at this meeting, 
but he spent ap hour before this meetina 
b~g~n in going caref';illy through the exo_ 
h1lnts. I ask you to gtve him a. hearty vote 
of thanks. 

The resolution was carried unanimously 
and with acclamation. 

Sm JoHN LUBBOCK:-Mr. Arnold-Forster 
Ladies a.nd Qentlemen,-I am sure you will ap a.gr:ee ~th me that although Sir Lyon 
1 layfa.tr dtd not know he WO.!~ going to 

SHOP. 
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speak, he has given us a most interesting 
add1·ess, and one for which we are very 
~ra.teful to him. He a.lluded to the very 
Interesting statement which has recently 
appeared with reference to the chimpanzees 
usmg fire. But I think he need not be 
alarmed that his definition will be under
mined in that respect. Emin Pasha 
is a good naturalist. He has been in 
communication with naturalists both here 
and in Germany, and if be had reaJly 
made such a. very remarkable observa
tion as that, I think we should have had 
it from him direct, and not second-hand. 
I cannot help thinking that the statement 
must have originated in a mistake, and I 
hope Sir Lyon Playfair will not too hastily 
abandon the definition which he bad arrived 
at. I am very much obliged to you indeed 
for the kind manner in which you have re
ceived me. This is not thefirstoccasioniha.ve 
had the honour of addressing you from this 
platform. It is always a very great '{>leasure 
to come to a hive of industry of thts kind, 
where work is to be seen in its highest 
aspects. I will not detain you any longer. 
No doubt you are all anxious to examine 
the very interesting Exhibition, and I con
clude, therefore, by again thanking you for 
your very kind rece~ion of me, and by for
mally declaring the Exhibition now open. 

The proceedings connected with the epen
ing ceremony were then brought to a close, 
and Sir John Lubbock, followed by a party 
of visitors, went through the various de
partments of the Exhibition. 

SHOP: 
A CoRNER POR TROSK WHO W .u(T TO T .u,r IT. 

•. • Jn cornrtqutr~U of t he great pru..ure upon the 
"Shop " columns of WORK, contnbutor.s aN 
requested to be brUJ and conci8e in au futur e 
questic:m.s and repll.u. 

In a-"J1.9 any of tlu "QuutioM .uhmUUti to Corru
pon.dm.U," Ill" in referring to anything tlla' 1lor appeartd 
in "Shop," tunU!"• an nquuua to"'"' :0 CM number 
and Pfl4C 11/ n.umbtr 0/ WoaJt in. whiM tM nb}ect imder 
conndemtion appeartd, and to gitlf tM ll«<ding of the 
po.rcgmph to whkh re(ermu il IIUUU, Gnd tlw '"'Hall and plaa of ,.,~!dmu, 11r thu1o~uliWI, of CM 1llriUr 
bJiwhom the quutlo~ 1Ku bem cubd 11r to.ohom G nJilll 
1Ku bun already given. ..tn~wen ~n110t bt giwn to 
q11utions whWI. do 110t btar 01~ l\lbjtcll that fairlJI COfM 
within the ICO'pC of t.M M fl91U(M. 

1.-LE'rrli:RS FROM 00RRESPONDBNT8. 
Baud Sawa.-.A. R. (Sccn-ri.er) writes to .AKA· 

TEOR and others:-" In referenoe to hand sa.ws (see 
page 701, Vol. ll.) the sketches &.re reduced, CODSe· 
quently a. greater number of teeth are given to the 
inch. The number of 'DOinta should be fonr to tbe 
inch in the rip·sa.w1 a.nd from 1lve to six in the erose
cut sa.w for general work. ... 

P'ormnt.,.- A. R. <Scorrler) Writes, in sequence to 
BRASS (see page 699,Volll.) :-"I hope I have given 
no offence m writing as I did in reference to for
mulas in No. 89, page 599. The reason I made BUch 
remarks is--more than once re&lJy good wor kmen, 
who ma.y not be, llke m~U, too well up in a.rith· 
meLic, have sa.id to me, ' I don't understAnd so and 
so; • and more tha.n one has !laid the sa.me in refer
ence to your reply ou • 8J)6eds of Pulleys.' I 
thought, tbereforei' it I could m&ke tbe thing m ore 
clear and simple, was only giving a helping b and 
to those who needed it. I &gtee With you that we 
don't all read Woaa: through the same pair of eyes; 
it so, there would h&ve been no n eed for me to 
write as I did." 
ll.- QOEBTIONB ANBWB:R.I!il) BY li:DITOB.Al'm B'l'AI'r. 

The .. Aria ton '! Orpnette. - 0. J . G. C. 
(Brighton).-The'.' .Ariston " Ornnette haa a scale 
of 2 octaves-we believe from C"'to C, butO. J . G. 0 . 
can easily ascertain this by_purohasi~ a pltoh·'f!~ or tuning-fork, giving the 0 or .A, a.n then tee g 
it. The paper tunes a.re punched by a. machine, and 
must be made with great accnra.cy to get the right 
duration for crotchets. qnav~d for resta, et.o. ; also for the d.lft'erent time mar · so that onr cor
respondent, even If a. skilled m us cian, could bard.lY 
succeed in making them by h a.nd. In any caae ft 
would be tar cheaper to buy them, aa they can be 
obt&ined for &bout 1lfteenJ)8nce eaeh.-0. 

Brau IDatrument Br11Jaea..-META.L WoBXBBo 
- Musical Instrument makers employ varioue methods for removing the bruises in brua tnatra-

[Work-Fdnu:1ry H, 18:11. 

monts, according to lbo position of the bru' 1 sotom~ cases, in order loa votd taking the in ~~en n 
Pieces, the to,P of a piece of stout lll"'tS:l w1 

1 

soldered to the. ~dent.ed spot, anu I be bruise i/,1~~ 
pulUd up .. This 1s, howe"er, only practkable io tbo 
cas~ of slight. dents. Where the damage is 100 se~t.ons for this treatment, and is in the smaller 
tu l!lgs or too far round .the main bow to be llC· 
cess~ble from th~ bell. tbe mstrument must be laken 
to p1ec~ at the Joints. and even then special tooling 
is reqwred. to fit the bend. By means of a series or 
steel ba.lls .of graduated sizes, which are screwed on 
to the pomt of a curved steel-tapered arm the 
bruises from tubes of v.:~rious calibres can lie re 
moved. The arm is fixed in a vice, and a bali 
sc~w8!1 on th~ top to fit the rliameter of Lhe tube 
which 1t is deSll'ed to level. This is then thrust over 
the arm, a.nd the bruise pressed up trom the inside 
on the steel balL We should, however, recommend 
our correspondent not to attempt the repairing of 
brass. wind in~trumen~, .unless he has had some 
prac~cal experiE:nce, as1t l8 easy to ruin Lhe musical 
quality by altenng the proportions of the smaller 
tubes. 1t he wiU attempt it, let him try his 'prenlice 
hand upon some old worn-out instrument, or be may 
purchase his experience dearly.-G. 

Old ViollD.- T. L. (No Address). -Get the surface 
quite even with fine sandpaper, and co>er with a 
spirit varnish strongly coloured with dragon's blood 
or sandal wood. Should these be redder than rou 
fancy, add a ~ttle saffron; U1js wlll modify the unt. 
and make it slightly "orange." A Yarn ish comJ)Oscll 
of four parts of seed luc to one pt~rt ot benzoin, 
dissolved in methylated spirit, will ant>wer your 
purpose very well. Colour the S!Jirit, anu filter 
before adding the gum.-B. 

Dlaaol ring V arnlah.- MAN Cl t ESTER.-Dragon's 
blood is sofuble in spirit, turpenUnc

1 
and aoniU 

kinds of oil. I! you get it in tbo powaer form or 
puh·erise it yourself, rou will probably have no 
difficulty with it, but the idea of anyone livin~ inn 
city like M11nchester wishing to prepare his own 
varnish is rather peculiar. Y urnish making is noL 
a. kind of mnnufacLltriug lhat cuu be pructised on n 
small scale by amuteut·s with much sncce&~.-D. D. 

Beclpea tor P ollahing, P aste for ClealliDJ 
Braaa Plate s, and Solld Ink tor StencUL
N. W. (uic:uter).- {IJ Soft soap, 2 oz.: rouen-stooe, 
4 oz. (2) Rotten-stone in paste. wllh sweet oU. 
(3) Rotten-stone, 4 oz. ; oxalic acid (in fine powder), 
1 oz. ; sweet oil, 11 oz. ; and tttrpeutlne, sulllcient to 
make a. paste. Tho above arc used Lo cleau bra~s· 
work, when neither varnished nor lacquered. The 
first and last are best appUed with a little water; 
the second with a little turpentine or sweet oil. 
Marking or "Packer's" ink. is the "bottoms." or 
settlings of the ink manufacturerfl. It is cbieJIJ 
used in a solid state by packers for marking b&lea, 
boxes, etc.-N. M. 

PoU!lb •. -H.:W. (Tolte1111am).-Pine d~ not~ 
well when finished with wa.x poliBh, whicb, bJ ,_. 
wa.y, is not generally adopted for any kind of bed· 
room turniture, though, beyond custom, there &eeDII 
no good reason why it should not be. :U. 81 you • 
suggest, you want to make a reaUy good ~m 
suite, why not use maho~ny, nsh,chor .. ~--= walnut! Any of these will be mu ~ 
tba.n pine, and. as you are no doubt aware. th~~ 
cost Will not be great it you IQ to worlt w "'' 
proper '\tay for getting the stu.fl'. Yea, waxth·polilhiD~ 
has been very fU.Uy treated in Wonlt in e curren 
volume. As a.U tbe back numbers are in print, 7°11 
would find it a great help in your hobby to gettbem. 
-D.D. ) n CUtting MacbJ.De.-J. H. (HarJJur/tq .- uJ 
price of a machine would be about ~lOO; '1~ CO t. 
not .ma.ke it for that sum, and, apabrtffro

1
mou ~C the undertaking would be too muc or ·. • 1• &oreen.-F. c. (Suxlftler J•tldiO•).

ahould vi~~a you to use wood t in. or i in. tbJ~e': 
a. screen of the height you mention. fJdm~ wQ1, tell yoa how to construct a acreen to Tbere 
and yet &how no crevioe between eac~e. ~ 
have been a few notesthln ~K ~t fOO. Qo1d. with screena • perhape ,., ww 1 Chraqla 
all ver, a.nd cofoOred pa~r la obtainable •• 
any f&nC'T etAtloner'L...:.J'. B. 

Lathe Maldng, eto.-J. lL F . (NoUi~AuoCai 
You should advertiae ydour.,._acldrellb•n-"~hlJIIJI Ill' prices In the "B&le an ..,...c __ •-
W olUt. ~ 

PIIUDbiiUr Boolc.-W. R (.Ki8ooNI·).-or.t: .. ~ 
of M8118r8. J:fouiaton rg~na. ~: ~I!IDI H·""· 
~~'1a ~~a:.:r Row, ~DdOU. &C. 

are 
care to 
,-ou mlghC 

..• ···--two 01' 
~:·~-4 .. 
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Telephone.- .A. \V. I W aktfteld).- Y our letter 
speaks of former fa.vonrs a.nd expresses very kindly 
your t~nks. I do no~ rem.ember having given you 
a.ny ussasaance on thas pomt. before. But., all the 
san.1e, you ure pe_rfectly welcome to whatever 
assas~nce I cun gave you now or at any future 
occn.saon. I cannot make much of your letter and 
1 um sorry to so.y that I can make less of 'your 
s ketch. I gather this much: you have a pair of 
telephones complete with bells, batteries etc · one 
of these is fixed In your bedroom, and the otl1or in 
your ~orkshop at a distance of 150 yards. These, 
a.ccordlDg to your le tter, have been supplied by a 
.respectable tlrm of electrical engineers and a.newer 
your purpose admirably. I presume they have 
be~n !'tted by the parties who suppUed them. Ie 
this r1ght 1 H so, leave them as they were and do 
n.ot attempt to mllke IOIY addition to the connec
uons, for you may be setting up currents which 

at it from thle point, I do not see what would be the :0 of a ~rtion of the pag.e being sunk: there would 
~~ enWhf wastek.i~paco m fitting the reliefs in tho 
bac · en ma ng scrap albums, we make the 
it le k6~1a~~r t~~ the r est of the book, so that when 
d t eh w e nice and fiat. Your ideo. 1nioht 
t~ t[Jf' ~togra~he. I do not say that it will, seeing 
fe! of et:~ee o ythe cards are well known, und but 

himself '~it~ the other 11nrt. of your letter. U o. 
bavo a dtcllonur~. you uaiKht look up the mealJna 
of tho word ·• urtacuL "- 0. C. 

a...-.--(i® 

• 

Uoitin · hm. ou eay thtlt you are desirous or 
e . g t e approval of manufa.ctut·ct·s. \Vhy not. 
s~bm1ttyour idea to a paper-ml\ker, or get the t\dvico 
~ a pa ent agent 'J Pulp boards could be blockctl 
m ~mthuobsimplermetboa than the one you propose· 
an ey nre eo done. But I do not think they are 
usedthfor scrap albums in the wa:r you have laill out., 
ne ey would not do 1\t all.- G. c. 
Elz~r ~ Telephone. - W. R. IGlasuow\ -You 

are qwt~ raght in regard to the abo,·e. I did not. 
observe.tt until I rea.i:l. your note. It should have 
been pnnted as you have it-that is with the book 
pivoted at the end of the line wire, and free to move 
between the two connections of the receiver and 
bell-push. However, as these connections are given 
p_lalnly, it really does not matter, for in actual prac
tlce anyone setting out a switch-board would be able 
t\~·~t~ the connections aJl right from lhe sketch. 

E 

Telephone Connections. 

Creu.- J. F . (Booav).-You want a block like 
that shown in tho ti~rure. It is or cust iron mado freer: pattern CUt tO precisely the Sllllle ouUines 
an! t e cottar-wu.y ho!es A, A, are cored out by mean~ 
o pocket Pri.nts. 'l'he crank is turned round nnd 

1 
hammered mto tl.:e semi·circular recess, ,vhoso 

A 

" I N 
' 
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Creaa Block and Parts. 

will ru.n cont~nry to first dir~t.lons, and thus inter
fere w1th their proper working. Besides these, -yon 
have. two boils, L\~0 pushes, nod ono battery. One 
bell 1s nlso tlxcd an your berlroom beside the tele
phone, and tho other at another part or your works 

1 
:.'00 yards distant. This is right, I think. You hn ve ! 
thus two complete electricO.J circuits running in 1 contrary directions. Well, just allow them to be 
completely sopnrate trom each other, 'l'nko away 

1 

all the counec.tlons from the t.elephone circuit which I 
were not origmallylhere, and mo.ke a new arrange
ment for your two separate bells. I do not wondea· , 
at you not. being able to ring the distant bell when 
you pressed the push A in your sketch neither 
would _YOU rour~~~clf it you jus t looked at it closely. 
Your hne rune dl~t from push A to push B; now, I 
as there 18 a break ln everr push I you surely do not 
wan~ pushes to alter theu conditions Ill suit your 
rcqmronyents), it would be necessary for t.ho cnr- i 
rent to Jump .from one spring of the push to the 1 
other· before tt could get to the bell : lmt eYen 
should such a thing happen , it would not reach the 
bell, for rou have the carbon of the distnnt bo.ttery 

1 
('onncctcd to push n, so that the current coming 
from. tbnt but~ry would meet thaLt coming nlong 
the hoe, and 10 thu.t case something is bOund to 
happen, O:lthough the consequencoa would not be 
<t~te so dsso..strous ne when two locomotive engines 
~oang at c:cpress s peed meet on the ono liu!'. You 
want me now ~o tell you bow to connect up your 
bells nnd use up the materials which you have. 
you huvo two bells. two pushes. nnd one battery. 
fheso can bo eas~y connected tog-ether in different 

m ethod!i, but I thmk tho one shown before \~ ill suit 
¥Ou best. being the most simple. Be careful in 
JOini!l~ ~o~ar '~ires to f~llow the sketch, and in 
11111kang JOints m your wue, scrape a. way carefully 
the covering, anti while soldering, use resin as a 
ftu x; anti when the joint is mndc, cover up with 
_gutta-IJcrcha tissue. lJcing n plumber, you will bo 
able to mnke a good joint. 'l'o J1ng your bells properly. you will r('quire not less tho.n three No. 2 dimensions you will see cpnespond with the sl:r.es 
Leclnnchc t•ulls, nnd all your wires 111ust be insu- . given in your sketch. and its ends nrc clamped Jated.- w. lJ. down with straps and cottars shown nt o. 'l'he 

Telephone Conueottona.-J. JI. (llfuUin m').
I co.nn?~ make out from your letter or di 

11 
ma 

what IS wrou~ with your tclophones. Tb-::'~ult; 
may lx? in the reccl\·er or transmitt.er. Faulte m&J' 
occur m nny part of the circuit. and someUme1 
niLhough thl'Y ntt\Y bo very small, aro a source of 
much trouble. If you can mnnage lt, test your line 
In the first plncc, and tr you find no fault in it look 
to your instruments. tcsthtK each ono s<"pa~t.oly 
und thus you may bo nblo to got at Uao fault and the 
means of remedying it. At any rnt.o, J canno~ help 
you unless you try and mako your case a little 
plo.lner.-W. D. 

" Boldfaat" :Zgg.Cup.- NKMO (Jifanchuter) haa 
unfortunately losL a lumd - a misfortune t.he more to 
be deploro_d •. as fr:om his lcUcr and what. he telt. of 
his WCirk. tt l8 ev1dent that he would have kept. two 
hllllds busy to good purpo:-10. He asks for some plan 
on which. be might mako a cup. which would bold 
h.ls egg st1ll whilst he cats it. MigM not he make a 
sample and elCUJIIy contriv- · 
unco on the principle of 
the crayon-holder, as In tho 
annexed sketch 1 The e~,t~t 
would b~ held tlrmlr hy a. 
ring uuute to slide nv tho 
stem. 'rho foot he would 
make steady by casting it 
in some hca\'y uwtul. 'l'he 
bottom ends of thu clips he 
would insert in his mould 
before casting it.: and if ho 
could not mnke or ~orct 1 hem 
made readily. the midcll~S 
parts of two mehLI spoons 
would ser~e. He might, ot 
course, steady his egg by an 
elastic ring inside u be a vy 
oup, but this would be less 
cleanly. Or he might turn 
a wooden cup, load the foot 
with load, saw a. slice out of 
the centre, nnd druw thu -
t'Yo parts t~get~er whl•n .. Holdfa.st" Egg-Cup. 
his egg was m, either with 
a ring as abo\'e, or with n 
ecrew below the cup. 1'h<'se are gi,·en as alternative 
suggc.«tions. As rcl{llrds naming his coins,be will 
ftnd Colonel Thorburu·a .. Guide to the Coins of 
Great. Britain nud lrclnnd ,. (Upcott GUl, Strand, 
W.C .. 6s. 6d.) a most useful hanllbook in small space, 
and more especially so aa it gives some idea or 
values.-1\f. ~[. 

• 

Piano Reeda.-W. H. C. (No Address).-U you 
intend to mu.ko a round fall to your piano, you. 
must make your cheeks 2 in. wider, for this reo.son: 
that you fit your round full in between the cheeks, 
and 01ake a mark round tho top side of the fall on 
the inside of tho checks. then you cut round cat·e
fnllr with a. bow-sa\.,. 'l'ho piece of wood you cut 
off ts used for n caul to prt•:<s the reeds round the 
cheeks. Proceed in the fullowiug mnnner :-Get 
)·our reeds out -b. in. wider than your cheeks: as 
they shrink a little, work thu reed with ronr plane 
to the pattern rou require, a.nd leave the outside 
edges SQUJll'C. as you can work these after they are on. 
You wm need to steam them for this purpose. Make 
a narrow box tbo length of the reeds, fill one end 
with a. piece ot wood, und bore a hole in the oentrt'J 
large enough for the spout ot your kettle to enter; 
this is placed on the fire with water in, the reeds are 

r.laccd in the box, and a piece of sacking is stuffed 
n the end to keep tho steam In ; let them remain 

steaming until you find they will bend. Now, 
before you glue tbe edg~ of yonr cheek. use a rasp 
or coarse ftle on it, an!l take all the lumps otf and 
size with thin glue. Of course. you will need pres
l'lure, large handscrews or cramps being used. 
When glned down, leave all night to dry, then 
clean up with glass-paper.-T. E. 

Impressions.- H. M. (Lucl.s).-I am sorry that I outside dimensions ot the block are of no im~un uua~le to describe a method for taking out an portance, so long as you ho.ve it strong enouvh to 
!lnpreSl!IOn rroan the leather cover of your book. It s tand the shocks of hammering.-J. 
ts one of the impo~ibilitiee one meets wit.h now and Bookbtndf:!• - H. B. (Jarr01D-on.-Ttmel. - At 
u.Kain. All that you can do is to cut the piece out both the beg1 ng and ending of your letter you ~ud insert. another piece to fit exactly. You might e:q>ress the hope that I will nor. take ol!'ence at any· 
' "l!ert !l dilfcrent coloured picco with effect. But thing you have written. I am exceedinglY anxious 
tht<1 waU ha.,e to be done judiciously in your case, I that your mind should be set at ease OD this point. 
as ~ 11ce that the book under discussion ie a. Bible. Hence my reason for giving it precedence. Let me 

CramP aa4 Block.-D. :M. G. (Old Cathcart}.
The c: .. mnined c111mp nnd block on page 3, VoL U., 
for both cutting and tlxlng mitres of picture-tramee 
iR ingcnloua anti~ but personally I should prefer 
&el)ll.rate appliAnces t or the two purposes. D. M. G. 
ought 10 proonro all the bnck numbers et WoRK, in 
which he will ftnd several excellent mitre crampe 
and bln··ks Uluetratod. Ho should also watch the 
"Shop ·· columna, for there are now in print several 
ana1\•ers that would go far to answer h1s questlon.-

-( •. C. then asaure you that your letter, instead of gi\·ing 
•. Parchment Diaphragm. - F . \V. n. (Golcar).- me offence, was the cau111e of much am1110ment to 
I heae diaphragms u.re all more or less subject to me. I was so delighted with it that I have read and 
atnwi!JlhPric chnnl(cs, and it is ditflcult to remedy re-readitagainando.gatn; andjnstbytbe waT, allow 
tlwlll. 1 think you should got a po.lr of new ones and me to givo you a wrinkle in letter-Writing. rhrow 
1 rr ~-eold·bcutcr's skin. or even bladder akin, for tbem . out that lovely violet shade of ink. and use common .~rnJ IJO suro when putting them in thnt they o.ro well black. I know that the black ts verT eomn1on and :-~Lr .. tchcd and clamped closely. It is usual to have much cheaper than the other. but then. In this 
u. 111<:tal r· d th ed t b. b cl i case the common ts the beat. lneemuch ns the bcio~ 11,.;(/ct~~w. o.e ge, 0 e sure t e amp ng violet is trying to the eyes. Now aa to the t-ontents 

Dle 8tampln~.-C. L. (Ilu.lm.e). _ I ,.ft .. not treat of your letter. You want me in tb'e course of my b " 1 1 ._.... '' &rtlcals .. on bookbinding to write aa a workin~r-
1 ht eu J. eeL ful 1 in " Shop." Colour stamping is man to worldng-men. I h&ve alw&)'8 striven to do 
thJIIu wit la OM die and with several dies according to so; in fact., I could not do other.rtee, for I am 1\ 
the stylr. The samples sent a re very hlce and cnn workinta.t"man. .A.a to the Ulusl.ratiou whic~ou 
<mly l.oo douo by experts. The large e&mple is done gi tro 1 p B wnh thrcu die~~ 1 think: the ono fitting over the ve, en m mY re.P 1 to • • on page~-&. ow 
.,,, ,
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done with one die. The me to explain to you a lltUe matler wbtch you seem 

!(old Is put. on with t.he ordinary varnish used for n ot to be a. ware of : it la simply that \VoRK ls not 
•·oto

11
ar Hlumf

1
1n..... Aft.er it hl\8 be""m .. dry it le an a ma teur m~ ne entirely. We have1 theroCore, ,. "" ... to write to practical workmen; and as tho quorist 

MI uauved ul(a n t.o IJurulsb it. - U. C. r eferred to asked for the prices or the articles e~l-
Book Boarda.- H. N. IBroadrnoor).-I UDder- fted, l gave him the beet answer I could, as I would 

"'a uti that you la a ve ao id~ of ml\kiniC moulded to you it you asked me to euggest a makeshift tor a lxJ.H~H lvr ~K:rlliJ nlbums. theae boards to be a certain thin,. Suppoelng rou had asked me for ··~r·ttun 11lze. Now, If you know anything a bout the prioe o a "glue-pot • ; it would have been lt~ll•· f.,. ~n'Pif• or victure• of any ltJnd, JOU must ungentlemanly to have given you t.he price of a. 
koo w llmt. t ho slzefl of theae are very v.rtod ; lt la m&rmalad18 jar. I think n is not necea&e.l'Y to BAY 
'"'""'ly VOMible t.o get t.wo t.ho ~~&me size. LooldDII anJthlnK further. I suppose the Edltor will deal 

B. A. B. 
Imitation 1VOJ7.-C. W . (Kensinaton).-Xylo

nite, which t.eeme to be tho best imitation ivory1 
can be procun•d in thicknesses varying from rt.. ot 
an inch to l in. in thickness. It works very smootblr 
and kindly with wood-carving tools, and it is also 
ndapted tor modelling by means of hea.~ and pre&
liure : tn tact, verY many of the Xylorute Company's 
procluctlons-Uaefr 8ldnd·servers, for example-are 
made that war : for that purpose properlY made 
and tlnished dies are, of course, necessary. Thia 
same n1aterialis used for fretwork too. The Xylo
nite ivory i~ kept in four qualities : "grajned 
i vol')';" thou two kinds of ungrnlned, called "ivory 
white," one quu.hty being much darker than the 
other; the fourth la called "enow-wbite." Besidee 
the imitation ivory, many other colours are ke~ 
some of which are oxcellont Imitations of oon.l, 
tortoiseshell. and lapis. 'l'hc address le the Brltialt. 
Xylonite Company, Limited, 3. Fore Street Avenue, 
E. C. WUl you please clearly define the thickn..._ 
elze, and quality. that you require, when yo11 writ. 
for prices 'l-H. S. G. 

• 

• 

• 

\ 

• 
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1 I I. - QuES r10xs Sum.nTTKO TO Conn~tSPoxo.-NTS. 
Electric Lt~ht.-J. S. H. (Dublin) wnnts to know how to cons truct n small e lectric · ll~ht. to burn for th·o or ten Qlinutcsntntime by rnnkm~-tcontnd with 

un ot·dinut·y bcii·Jlush or oLherwiso. Cun 1my 1·cutlur 
~;i n• 1 ho dcs it·c!l nstructions in " ~hop 'I" 

W ood ·Sltoln g Mo.chlno. - W. H. (8clfnst) wrllt'S :- " \Villllny rc1ulor inform me where l can procu•·o ~~ nu\chino Lhl\t will slice wooll ns t.hin und dPnn us the wood used fnr bnnd box makinl{ 1 I wnnt. n nHtchinc thnt will slice blocks of wood about 1:.! in. by i in.'' 
Hn.rdono<l P utty.-J. G. (Hull) Mks ror "The bcst wny to pron•nt putty f1·om ~orutting hard." 
P lg- Scaldtng Tub.- .1. G. ( !lull) writes :-"I should be ~la <I to know t ho hes t m ethod of m atting a pig--sc,dcling tub nbout. ll or 7 ( t. long. nlso sizu oi wood rc<tuircd, nml nil other pnrLioulan~. A sketch would be very ucecptnblo." 
Pnokin :t-Cnsos.-'V. G. (London, N.) wril'cs :"\\'ill anyone tell me n more simple wny of tilling up packhig-cnscs thnn thnt given on p. l!ro,Vol. H . I" 
Sn.nd.Blo.st.-1\fiEUX QuE QA writes: - " " rill n.nrone ilnvt~rt a word or two or prnoti•lnl inCormu.· t ion on the construction of the snnd·blll8t.7 " 
Drn.ught.Bon.rd.- J . '\V. l\1. (DriJilclcl) writes:

.. <.;nn t\ny t·cu.dcr oblige mo by lctl ing mo know 1 he clcnnost, best. unci quickest m odo of m nkin,; o. dmnJ.(ht-bourcl on plate-glass. size 15 in. by 15 in. sqnnrc; and tho best colou1'8 for the squares 1 Bonrd to ho 12 in. sqnl\l'e inslcle, with ll in. bot·clor roun1l to make 15 in. I shou ld like to know the cost of it ns ncur ns possible. 'l'bo bourd to be put in o.bout n 2 in. moulrllng.fro.me either plaln or gold, with buck l·omplcte. 01· to hMe it to fix on four legs like n tu.lllc, but to be loo8e when n ot plo.ying." 
A Cold Room.·- Sl•:STO wrltc•s :- "Thoro nre sc,·crnl methods of operating n 'cold room • whereby 

Ilorishablo nrtiolos etln bo w ell presor\'ed during 101 weather. nn1l that for months o.t n. stretch. I tl lmll he glnd tQ know who nre the mnkers ot the l•cst apparatus, nnd, perhaps, how it opero.tos. I mny stnto 1 hnt. it is to bo cttpnble of keeping the 
I ClliJlOmtm·o, i r ncccssnry, eonsi~ero.bly below tJte ft·cc:.dng point.'' 

Hn.ud-Powor Circular Sn.w Bonoh.-S. P . 
()>£•twrth) \Hitos :- " I wish to nsk n.ssistnnoe in the eonstt·uc.:lion of ~~ hnnd-power clrou1ar saw bench which I nm wishful to mnkc. ono that will require the least mnnuallnbour to drive it. I should require it to out stutt'up to 5 in. thick. Being n joinc1· by trado,l would mnke w ood an stundards t\nd fm ming (lf o.dvisable), also the bc'it nnd chcnpest firms to get t.he required wheels, plum her blocks. etc., with probable cost (complete). Any ~ugl{cstions or skdtches will be esteemed t\ ta,·our." 

Caattng .. - J . D. (Glasnoto) writes:-" Will nnr· one tell me whore I co.n KOt n sot of cnsti ngs tot· 2l in. or 3 in. lo.the baok-gonred Ju Ulnsgow; nlso the prlce1 " 
Schooner Rtgldng.-T. C. ( M a11chrstcr) writes: _ .. I hl\VO l\ • 'Model ::lchooncr \' IICbt.,' •1 rt. long by 8 in. hrortd, nnd do not understand l10w to full rig iL. \\'ould any render k indly inform me7" 

I V.-Qut·:STIONS ANSWERED nv Conn..:sPONUENTB. 
Frosting Gla.ea (Wlndows).- ll. B. (IJ1·ighl01t) writrs, in reply to DKTA (see pngo n t, V ol. ll.): - " 'fhot·oughly c lean the glORs inside nod gh•e ono cont. of the following: \Vith u. sort brush lclLving n nice smooth ltnish, nmko a cleo.r solu: lion of gum-nrnbic, then propnre n very s trong solut ion or E{>som ,sa lts In hot water, nnd o.pply 10 

th~ glass w l!1lo wo.rm o.s directed nbovo, where it :Wtll c t·ystnlhso 1md form n very pretty pattern, nod 
1~ very durable. Another, bnt very cou1mon o.nd somewlmt unshdttly, method is to dnb the glass all over with 1\ pieceot soft. glazier's putty nnd allow the mnrksloft to dry ; this sets very hnrdnnd is durnble, but the former plan is by fllr the best and easiest. cost ing- only about. threepence for what is relllly a p retty dccorntion. '' 

Setting a. Rn.zor.- J. H . (Leicester) writes. In reply to J . C. (see po.ge 6M. Vol. D .}, who asks for the beat way ot setting a razor;-" I do not know it rny vmy is t)lo best, but I can always depend on getting u. good edge on 111y rn.zon . Firt1t of all, get a razor then ~~ goocl stone (I believe there have been direc~ tions in this pnpor for choosing a good stone), moisten ~ho stone with a few drops ot sweet ollk o.nd place 1t on n firm bench or tuble, then ta e bold of the bludo firm ly. To o.vold cutting your tlngel'tl lighUy rest the flngel'tl ot the left hand on the blado' wltilo the right holds the hart; lay the bln.tle fi t\1. on t ho stono, t.he s ide of the blade resting on the stone with the edge just touching It, the edge of the blade being from you. Tben~tiUe applylilg eome pressure, work the blade o.long Ule stone ln a etrnlght lino from you, and draw it back without pressure (Fig. 1). After a #ew passes, turn the blade and r everse the a ction. Draw it to you with preasure and push it bllck without (Fig. 2). Never make the buck or the blade go first or you will_ produce a tbln useless edge whloh wlli double· up. If you have two stones, nil the better: one rough to grind on and the other smooth to put a smooth edge on the blade. Tnke care to move the blade ban~ wards and for wurds In a stro.lgbt line, u ot in a oiroular m otion (Figs. 3 and 4), and keep the blade alwafs a t the B!uno o.n~ele, or you will orosa the line o friction und fuil to produce n good edge. The effect of the m·os~lnl{ or the linea or trloUon le eeen in Fig. o con. t!ldor1~ulv .. nmgnlflcd; it properly set, it will be u 
BCCII m ). •g. 5. lJo very cnrotul to keep tr1W. &he 

SIJOP,· ETC. 

l1l111l<' n fh'r t•n•ry row Jlltssrs. nnd npply Yt• ry !'light. prL':>sun'. l1 r you will r ub tbo rdl{o·otr 1114 ftUlt. 1\N you put it ou : whon properly srt. you will L>o n btu tu cut n hnir through when h old in the lingers. or n 
piC('O tlf tissuo )>alpt'1' with 6 Clean CUt.: if it dl'II!!S nnd tcut·s the pnpcr, you hawo not got a ~ood cd~t·: YOU han' citht' r t'rosscd t he lines or fric t1on. not t<t•t. h rnou~h. or 111\\ '0 n pplied too murh pressure nnci turn ell the edge : to remedy the llrst unll Ins t. oC 

-. 

F . , Jg . ... 

• 
/ 

Fig. 3 . 

• 

Fig-. 1 . 

Fig. t. 

lllilJlWJJJlUJ 
Fig. 6. F ig. 5. 

.......... olo..l 

Setting & Ra.zor. 

these three, yon must tnke otl' this r•lr:e nnd com· monco n.go.'hl. But we have not yct.l{oL 1 hronl(h t~o wood; mnny who Cl\n set. o. razor cnnnot. s trop 11. Got o. good strop, o. plcoo of bntf (soldier's belt pro· fcrrcdl, nml il youluwc n hco. vy hnnrl, try to strop tho ho.ck of the ruzor ; this wUI help you tostr011it. wlth· out turning Lhe edge ; be very Cl~rctul to apply very slight pressure, nnd turn the mzor on tho strop wlt h the cdgo npwnnls; never n llow tho edge to turn downwnrd on t he strop. Jt J. c. follows t.hcso dfrcoUons. I hl\\·o lllllo douht that he will find no ditficu1ty in setting his ra~ors." 
V.-l:liUKI' AOK.NOWLEDOMJI:NTS. 

Qne&tlon~ hn,·c hcon r••ct•lvt•d f rtun thll follnw ln lf rorroll/'""' dcnt8, a nd ttn@wor~ nn1y awnlt ftJII\r~ lnlinnr, u 1100 wlu~h t tcro l~ltl'lllLL t•ri'~Bt•ro :-JI' • • 1. A. (f}t('I/IJrtl. f.'.); A)IA1'~111t; tJ. 1". W. l'i. !l"iirc.ot tlnle~: W. ll. (.lftlllr/ttu~l~rl: .1. ll. (01R•IftHIJI; 0. l'. (lJerbJI) ; W. E. II. 1 //c/)/)ttrll·oti·TIIII~): K. ll. 1Lo1ld0111 H.R.l; J,. Jl. ( I'IJIIIIOIIIII) i.. P. ,J. Jl. U. (ilfcmrltt~ltr); 1!. 14.: A NKw IIIIAIJIIIl; ,J. M. (n-otrportl; ,J. 0. (llrVne~t); 01tAOOX~· .1. J. tl.CHI-) i W •• 1. l'. tCCITk); A. lt. l.'lriiM'ien : 11. T. W. f,rtd3 1; .1 . S. 1Lnnd1m, .V.)J Fl'rKA)I Ksunnc: w. 1'. t ll' ltlmratnut: MATIIII II ATI OS; K. Jt. N. (F vrc•t Onlt'll: U.J . S. (Jfmnr rltm. N.); u. w. t/lnrlldurv. N.l; A. 0. <CIITdl.l/')l J . ' '· C. (CJrovd.,ru; J. 0. (t;hllt/uun ): J . ~l. \ l'nrkl toue); J. J. D. \nou:l11l11: 11111· 1' ANSIA ('H. (Onlrlled,.,.); 11 . 'I'. U.; (1. S. W . 1 I'IIVIIf'tl llrtrl/tJ; TUM M V .1 KM : 11 . 11. ( /Jaydnn l l r illl/d) ; ,I . T.l l/mltltrl(/1~/dl ; ' I'. \V.; A. H. \MRid•tuuel : ,1. M. (lftttl/ltzl; U. ~1. 0. (.li'nrm Gtttnli C. A. (llotcuu•tn/1)· 0. 8. ( Lcmltcm, N .); A. D.· J . w. (DirkmnmdJ; l \ll'uov Kit; b. M. s. a:tMootc) ; o. F. N. CChrll~"'""'": n. M. (Mverpool): 11. U. (/lrlultt"'l); B. A. ( ll'r•t 1\~"~ltlplllllli. l•l . 11. H. (Uilttt hom); J . r •. <A irdrlel; OoKMTJ.ST JlRAII~Il; • w. W . (Soul~ Slllelff3): J . K. \ChlltlllllnJ; T . w. \Drtvlfurd}; W. 11. '1'. I LO!Idtnlf .'i. tr.) : (1. V. ( A'I!CIIlfm•ondel; J . T . 1 ue•l• l : 11. A. 1 \V, .A. I. tl.cnulon S.E:.l; D t.eiWI' II'It ' 0 AXKIIA; OVrtii~JI Nu nWJQIIl' W • • 1. S. (Gin•un\D); W 0. J.; TIIIIAOl,ll I 'UilHKII; R. W. (K drl,-lllltt•trr); Olllolll10: llltAN Ji'Oit iiHT: T . R. IJ. I ~\Jrt'(ni)•IOt••, u. ll. lt. (New l'nrk, U.o'I.A.): OOIIAI'II; A JIATIIUil; W , 8. I 1/l(tltbUrlfl; OILAIII! ; 0. W . (l.itlf'fl!UOij; UA!fl'f&IUIAK ; R. G. • !f••I&Til IUU~ItiL : "· R. ~&.•Vordj; 8. 8. 0 . ( Wnhcnrllt) I P'. J . b. (l'orkt\ ('OliNII 11. JI'A UT; A. 8. n. (l.llfttl oll, 8.Jt.l: J . 8 tRottlllwnrkt; ,r. H. (A tn •terclmlltt w. B. 0 . <Kfntr'• T.Jitml : 11 U LltU I 8. A. L. (ll'lllantl) I J . ltl . (oYI.'ipton) ; LA 11 li DKY : J . M. 11. {U."4/'rlul: G. 0. (/luclllt~rajltld) • .:xc l.k; J , ·r. ,JI,.,lrllt#/..rl: J, D. cGIIUCIOIII); l>lll l'AIK : n . T . d >nt•I• JI : w. J . J .,/hntdtrlttlld •: W, T . !L JIIIIIJif'-11); A. 1'. U. tLo~. 11'.) ; 1'- T . ( llltu·Aburll ~ 
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[Work- Februtuy H, 1001. 

'" rroR l\." 1~x IIIB TTio:s. 
l'ni7. J<; ntSTitUIU'I'lON. 

'1'1 m :\l.nnufn<'lu•·~· nf the Mcdnls nnd otltnr nrrange. 
llll'lll~ m l'OillWctwn wil h the l'rizo t>istrilmtlnn 11.._ 
now In 1\ for~,·nr.t l'Otulitlon. 111111 tho J•:tli lor h OIIU$ 
t o 11111~oum·l1 111 .an t•at•ly uum bcr tho tlnlo und placo 
nt wh1l'11 1 ht• I h'ltrllmllon will tako f)hu:c. 

.1t. I~ tH1 S' A W A 11118. 
The Eclitor hopN• to publish n tuU Us~ of the 

J urot•l!' _.\ wnt•tlt; in N•>· 101. 

rl i<·o 3cl.; Jllll!t !reo, tld. 

"WORK " SPECIAL EXHIBITION NUMBER. 
Containing nn Illustrn.tod Desol'iptive .A.u. 
couut of the mo~t n •mnrknhlll J~xhibih1. 

Among its c(lntnnt:~ uro :
Working Model or Steam Flro Inglne. 
The Story or the " Work " Exhibition. 
Protected Exhibits under Cortitle&te ot Board of 

Trade. 
Tbe Value of Art Training to the Profeutollll 

Workman . l \y l'. H. J\SIIIIJo:l'. 
Sir John Lubbock, Btu"t ., M.P.: Hla Bervicu to 

Science and Lnbour. 
Fifty Years or Recreation Work. Hy the Hev. l'. 

{). J.o:t, I.IKilN. 
Our Exhibits and Exllibitors. 
Work and the "Work" Exhibition. Hr the 

l;:;J!('II F.T A R \'. 
My Ideas about Hobbies. lly Ort~·t:x. 
Special GUt Books to Exbtbitors. 
Tho Stor y of the Prize Con~cate and .ldal 

Competition. 
Cert11ico.te Granted t o Prize Wlnnere. 
" Work ": I ts Utility a nd Importance to all Work· 

m en, Professional and Amateur. 
Statistics or the " Work" Exhibition. 
The Polytecbntc Institute. 

N01'1Ct·:. 
~umorous nppllcn t ionRiu~dn!; rrn<'hcd thl' pob· 

liahors for tho 
"Wm·k" J-:xhibiHon Onlt'inl ('ntulugnt', 

they hcg to ,;ny that 1\ rrw rnpks ~:nn Klllll!o hnd, 
~1rlco :.!d. cnch ; ot· po~L fn•1'. :!\d. 
OAS.'Et . l~ &, (.;0 )1 P1\:\Y, LuiiTt n, l.ltdl)ttlt /ltl/,1~~11"' 

-

SALIIJ AN JJ J~XCIIA NOIIJ. 
Twolvo Full-Si&'? Fz:otw ork D:'~~!:cl~ free 7d• nncl ' '· ul. :,at.-fncttun~tnnr.tntcrU h~tk uoL 1111 

t ' 1 - T AV Ltilt's F ree" u1l. t.t.umfuctory, P . h urnct. • h ..HI houte an I c Too la. Toot., Toole.-"J he .c. en,·-;~ J Hackaer 
t radc for En~: li•h !'"11 ·:' noel t~an tO<IIS ;~~;~c';J j,~ife'nn. l I I 
R oad, London, 1~. Seml stamp lor . n 'lli•IIC &h,hlnes. 

2 000 Lota of Secontl·h:md l.nthc~. re • -· Call 11 ' • • • 1 li<eciiMCOIII l(cn~ G:.' and Stc:-tm Jo.n~:•nc~. am 11 d • , 18111ps for Rta.,.'"' 100 JlonndMIIIch, l.ondom, o r seu. 1\ 1 r l" 11 
- [l NJTANNIA C.:o. Toul Fnrlory, t,;o c •c• e • to. Alenlt 

Pn.por Letter., Jt ubb(for 
1 
~~~:.x• B;Tlllllt ~hould npply fur lo.'llllptcs rcr. • • 

172• llll\cklril\1'~ Ro:~d, Lnudon. s. Jo;. d free -1'AYL01'1 
Forty J'rl)twork DeiJioa. 7 • • I•S 1 

F !lf:1 WliKHERII'.S, Uhackpool. de zaw.-Alltt 
Lottorlngand.StaJa·Wr:f&la~l":lrell~ only .. -dia)lron•~ for m:•~long. ~tl d 111~~urn~mouth. Jo~. C.:1wc.TIIAII D, I crr11cc ,..oa • a..O Pa&tei'II -
Fret. ea.rvtag, aud ~~ainr detipt, •• ; 

100 of ctthcr, tull·lltC, ·~: frj & JL po~tAI• hi~~~!;. 
Hmnll Stencils: ! I.; sooR Shde lk; .. ,:.;:aouLh. 
C.:OULTII AII U, I crrii CC Oil ' ror Mcdl! 

Bolta and Nata. .sorewa. ~Lnrge new 1llu~trntctl hJt, l ,loo 
l i11, .d.- Bunu. llbldel'lo 

•leotrloal 'J"WI mt•.... .s liat. .J:.:-.:it~ P11m (o r 1-. lectrk llall W~lrH. J~u..,•tra&LoDd* 
H11oa., Bcntham l<c»d, S. K ' 

• 
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CoMBINED CARVING AND WoRK BENCH CABINET. 
riLteu wHb WARRANTED TOOLS, preo1118ly the 11a.me ae we supply 

For Honte Decoration ! ! 

to Pmctlco.l Workmen. From £7 l Oa. · f .'SJiJ 
,lf llt(o • /l'lltl l ltllllll ll 'lllll(, ,"1/a/o••lf 111111 l"'u fllfflf~tf. ll ' ttflllll IIIHt C:tlll 

,,. ,,,,,. '" 1111 t ' IIIIJIII"o rt•lt/' Gill/ .Ftll'lllttcr(', ' UDSON'S thl., l H., 1\ncl Gs, 

pur Bo tllo. 
AWAr.DED 

for 

LXCELLEN CE 

or 
TOOLS. 

BRONZE 

MEDAL, 

1884. 

OOLD 

MEDAL, 

1890. 

IQUID OLD 
(READ Y 

OOf.lt: MJ\NU L~'/\C'J'U ll.l• : lt~ , 

I 

• 

--
', I :, 11 H 11{ C 11 I< 11 1.1 , I'~ \I 1. 11 J.l !)T S, I 'O~T HO::Y.. 

MELHUI SH & SONS 
"' 1. N.'i, H7. •····u•·•· 1 ........ r.oNnoN. ' 

• Invaluable as a 
Strengthening and In

vigorating Beverage. 

DANI EL JUDSO N & SON, LIMITED. 

SOUTllWAltK, l.O N D O N, :-.1.1!:. 

EN"RV 1Y.I:ILN'ES, 
" ' U~ I ' I •' lt 'I ' 11 /l t i ll 0 Jl' 

IliG ll -U I~ ASS LATliES 
... ••: 

SCREW-CUTTINC & ORNAMENTAL TURNIN~ 
TltEADI.l: MU.LINO MAOUJNEB, JIA.ND 

I'LANINU MACIIJNHB, &c. 

IIIJ!Ii!hy Works , /Jru'lfln Hnyd. Brndford. 
AI I Ill: AI\' ANI> I 11 . 111 IH ' NN I:'4• , o,tll\1{ 1\ " 11 1 I • I:ATA Bt.IRiti:D 18811, 

PICTURE 
FRA E 
AKIN G. 

hot ' ll 1 t1 l.t •l ''""· Fn'.tt.t.:'"'' allf l l(,.•iYtl . 

THE FRAME MAKER'S INSTRUCTION BOOK. 
Pift /ltriJ."ItiiiH, /J,•tt4"1f f , 1t11./ / '.rfl,l lff. 

l ll<huctiutH iu luu,i uj:. l'ittiul! . "'"""t C:ulling1 
AI" ' l 'r" ,., "' Al .. ulclt~t.:•. ·"'' ' ""'"'V ,,.,,,;,tie for 

' lt .c•l•· · , .... , t ·, ... 8 8tampe. 

(l.;r, 
tl .. ~ 

GEO •. BEES, 115, Strand (Corner of Savoy St.) i 
lfl u trlttlug ''"'''· • 41, 42, 4 3, RuARoll Ht.., Covnut Ormlo11, London. 

,.; ,., .~ a ;-. 
~ ~.g rh~ ... ou~ ., 
0 0 ,., 'J 1.&1 ... 

·- z: . . .. 
~ '·~- u .:1 .:!: .:. ::» u 

.:: 'Q • !3 C!J • !:! 
IJ !"~u ... 

t •• 
.~ 
•• . : -:.: 

11'ol Alii, .... . ,, lfllil. 

BIR~BEC~ DANK~ 
Bn~tlhllmJ!IOn ll11ll •ll ••a•. flhllll"llrv ' "'""• London • 

'I'll R E ll, ,,.., ( ' fo:NT. I ~'11'.1! I'.<;T nlluwctl on D~
J'f !S ITS, rrlMynl.l~ "" tl~tn:ttul. 

TWO 1"'' t'I•.NT. IN'Il•. IU..S I' "" CIJRRENJ 
A('Cf JUNTS rnl• ula•~•l• •ll '''" ""'""""" ""'"'hly lmlance .. 
when'"" •lt ;o'*'" 1 ... 1 .... /,•· • ·· 

Indi spensable for Enriching Gravies, 
preparing Soups, Entrees, &c. 

tJ 1t :!J c= >-
c:l ;... ·e. t: 

,.!)c:: 
... c t1 -IL. 0 Q. .. 

• • 
e~~ 0 .... • !l ;1, :.: 

" ':> 
Cl. ... ., 
u 
~ 
r:1' 

"' .. 

~ 
'i ..... 

• re 
w .. -• • .... 
• 
. ' 

STOC KS, l'l ll i\1~ 1·:'-, '"''I 1\N NU ITII'.S l'urchasetJ 

'""' S41ltl. 

)IOW TCI l'I IIWI I A~ I~ A JIOIISV. I'OJ( TWO 
1,11 / '11·1\!i 1'1•1: ~1,'11 11 '" A l ' l.llf Ill ' I.A"'II f'IIIC 
H VI' Sllll I.I Nt,•, 1'1· 1{ M••N I 11, with lllnll~t ll•le re..""""* AJ•plr "' lh<' 11n,. n otl tlo,.llltH, Ifl•l t.. l •ltllllllllLD L AIIII 

ftfJ( u~ r.,, .. , at ........ 
' llw tiii<KJII, c; K AI Ml\ 111\t ' l>, w11h full l •>lllt~clan, l'fiSI fftf!'t a~'-' 

u..J ... "' Pure, Palatable, 

instantly prepared. 
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.... ,1•·~•~.... , '' " ~'' ,., IIA \' J· ·~c;· Juwr. """"!" 

fJIANO L EARNT IN A WEEK • 
\\·t,y , , ,.,.,,, , v,.nr<e "' ,,...,,.l nft tht• t 'lzut') I·~ 
M"'" 1 wlwn 1'1 11 1111• S MI I'> H. A I.
t 11• •N •• I I' r ,,, A • I •M f'tt+tltl.-.. ,,,., .... e eu· 
••••· v •i'""'·"'' ••f ,. .. ,,. ' " t aettp '• • mup:wf .. 
"' ,,.-.. , .. , ........ tlutl' " ' '''".J.l" uu .. n k,.y,.t. nrttt 
I''·'Y ,,,,,,..,,, ,,f , , ;,. , "'! Wlth''""• lftr . ~~~,.,.,In. 
"''' ••. •·. ,.,, ""· • tit 1\tt••k .,, SfltiJCI •nttl 
1 •• 11 u"" "' ._.,,,,,-.m pi'"''"· l"'•'il rr,.e, Jl. ltl. W lLL, KeEP ANY J,ENGTH OF TIME. 

.\ 0//J EVF:RYWJIERE. 
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'J w. IUTONIC • 00., 
u, M""'·' 101 . I\ NI"' liV, ' ltHtiOH,8 1!. 

( 1'1'"'' ,,~,, No~H, 11/ 1lrlr 7•ur~tlll./ 

/ f' /lliJ1 ' JJI(J/l/( Jf'(JJ(, AMA1'EUllS OF 1J(J1'11' ,.\f /tJ .X IIJS / J N /J / II.J / .1 A (J-J!JJ!J. 

J. II. 

A ~t tl l!r~tt•lf t t . 
/ ' lit• .. foil , 

THE MOST PROFITABLE AND FASCINATING OF ALL HOME PASTIMES. EASILY LEARNT. 
J H . SKINNER tt; Co. havlnlf l lllfMif""'' l'"rlHIII'Ifltlf'• Mre ••IT• ,; •.. ' " " t•;,,,.,..,,ll XI"' 1:, i ~t•lu•li ll:l 2501000 FRF.TWO~K 

• PATT£RNB and lOO,OOOft. of Solid and 'l'hrer·l'ly i'RE'J' 'IUJIII •. · .. ·" '"• ~c. ; l.lt r tO Oross af J!'H.h!TSAWB, oo51de• 

,.., """'"""<!' 'l'"•n••ty of 'l'OOI.S, OU fi'ITS, lite., a• a apecU.I itHitlf'"lll""' •·· ''" , • • 1 ·•·•· • . ' '' or•l~r "' ... ~ 
4154»0 11. Boob of rre&work Pa&te ..... eacl• CCJfltnimnl( ........ .. I. . . .. •. , • loe:t nlilllll)' •• I ' ' " ' ' ' ' '''"' ' • ... ... ., ur wht<.h would be 11014 

tl't.oil at' 1,.., tlt~n "'·• nntl many at ;ttl. and 4''· eac h i Ill"> . 
J,~OO , .. Id. Boou or , ... ,work Pa&tera•, COfllainiul( 'rweiii J' .... .... . . '.... • IJ irt, , .. r ....... ··~"!:" '• "I""Y ··~ wln<.h W•ou ld retai~ 

' 11 r.J. ~ ... lt. ., he~e UOt;lu, ~37 & in Value, will be GIVEN AwAy. 
Amateur cu~tomer11 ordering s•. wo rth of deM~:n• from <.:atnlfltette will he pr,.••·ltt• 1 '' "' ,,, , ••I tit~ " '••v~ •• 1 :.,..1· ~. .,,,,,., t>r 1 l~riute , ,..., worth 

w 1ll rt • l'i ve 11 ,~. lXI. llo)t)k , 
A.a Allowaaoo of lt per Ooat. ;,. ~(NI((, will l.e nm•le •m all mi.•,.•l ....... ,~ r •. , w ..... 1. •1"" " 'I · 1 . 1 v 1:1 ••• 1,. •. '"''' ll~•iun•, amounline 

••· ' ' '' ·· wud 11 per Coat. Oft ortler&amnunllnl( to-· aud UJi'*'•.,dl. !-lu 1 11.. lint"'""'""'',,,.,.,"'''""' ' •· I•• I ... ""' "''"'""tt. 
N .B.-A SPLENDID OPPOHTUN f 'L'Y I•'OH H-..10 INN J•: rtS. 

S~INNEJR 
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'l'ht• ~normous s alt• and ;:t•nt•ral oontisfnc-tion '' hi.:h our goods ha ve gi\·en to Fret· 
wo rl.. er.-•• \:c., in all p:Hl' of th~· w.•rl.t c:n.d ·l~·' liS (,,r th~· prt·~c:nt •e.t-vn to ~o.W I,.E.R cooos AT PJUCES WHICR 
I'FF\' , .,\ \IN.TITIOH. Our ' """' , ll l'.tllc:rn,, ,\c. , pr, •ll.lbl)' l>c:int,: much the l.lrgest in this country we :ue • I :tble h• :-lilt .111 l.t' le5. .m.t tu ,,. n I l•y re turn "' p,~l. 

FRETWORKERS' BEGINNERS OUTFITS. at 1 3, 2 6, 3/6, & 5/6 each, post ]ree. 
l'.u cc:ls o i A ss,Jrtc:•l F rc:tw.•rl... 10 iect .. . 
1::: Fmdy L ith,•gr.lphe.! full-,ited l'attc:rn.; 
~t'l• ,,f 1.! ,_.:lr\'111~ T .,,lls .. . .. 

... 
... 

... .. . 
... 

.. . 4s. free • 

... l s . ., 

... 10s . " 
N••nt.' ·h••ul.! l·ur ··1-ewlwrc: t.cf,• rc: •c:c-i n~ •'Hr New Catalogue o r :tll Requi;;ites, with instructions. 

Ackn .•wtc-.t~c-.t the Most Complete a.nd Cheapest List ••i Fret t; ... ,. ls publt,;hed. Fr~ for 6 Sumps. 
Cataloyue oi 1'ool~ {or l•irturt' Framill!l· Bra.~tt. and uather Jl'ork, FBEE. 

J r .. r Pt·u tt:.HF.t)-THE .. FORTH BRIDGE BRACK PlT." 

~.A.R.GER BROS.~ Settle, Yorks. 

[J J 

PROFITABLE HOME WORK. 
With BooTH BRoTHtas' Relia~recl llltr.cuWac 

Machine, ;lily person, ll'ilhout pruiOW illttroo=~ioa or pnc· 
ti~e • .::J.n m:ake :1. Picture Fn.me. ThLS ?!bchille is IIO'tl' iuEdr 
u~d in the Tr:ule. ne.u-ly 6,ooo h:J.vill& ~ said. Write 
for lllu.:~tr.ll«i Circuhr 1 t 'l< :: 'c :'tla.kers-

London Warehouse : 124. NEWGATE STREET. 
BOOTH BROTErnrnS, • 

TOOL .llA.KEB .'), DUBL I N. 

f'n.•,t•nt:. a nd r.·lievt's IN DI· 
GESTION, FLATULENCE, DYS
PEPSU., HEADACa:E, :1ntl .1!1 
vther !-tu nudu,· I rrt·~l.mtit•s. 
PtJIUFlES the BODY, tmp.lrun~ 
NEW LIFE .tnd VIGOUR. 1'->s 
:K'SSes m::u.,·eJious re.:up.'r.tuvc
pr-> ~rtk•s. Is tm .tltubk in r~
ltc-,,n~ .mJ sumulaung th~ u\'rr· 
'' ->rkeJ hmin an.J rtsu_c.:it.tlln\! 
c'Xh.\U ~tt'd \ it.tli t \'. • 

I.IF.t'l'. \Y• L. HL'• ;Il 1:.\:'tll! I' • ' i• ~·L t.l " · .\ • :'t l1 t<• O\TE, <..1)'>:-" 1 b:ove now U><J 1h" SALT REGAL r : -. J }"-'r' I .... - ·n.J 'I pl.,.--.,r., . ··.n·n~ t!-.:.t I h.1•·e i.-unJ it the mo,t .l ,.:n: cdlle L\ t.l ... t t.• • ... . l ~-utO<:'' .. 1aJ .... ~e r:. .... . .r~ 1 r blh..Ju, ne .... . .1~he .J. nJ turr~ toosuc, from wlut· 

BRIGHTENS and (!flAil 

the COMPLEXIOM, and is lugt:lJ 
recomm nded by the IIIDICW. 
Pr->f~ n. Corrects all DJDU 
OF DIET, C!tUng or drinhag. 
[s :1 m.m ple:~s.1nt ~ 
m.;n l!n; drink, BtiJIUUNG 
the APPETITB, and gi'fing 1t* 
to the en tire system. 

.. C'-"c r C..ltl .. < ., r ... =' ..: 

• • 
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~· . 1\d .. : • . - : · .t " · ·• r •' · •· •: 1 • • )L\!fA.OU SALT UOA.L WO&D. LIVEUOOL 

WONDERFUL MEDICINE. 

' IJ 

ARE univ~rs:tlh- .1JmmeJ to be \\'•1rth ;1 Guinea a Box for 
Uth~•us .Hl· l ~<'n ·~ U.S Dts..•ni,•r>. su.:h .u \\'m.! 1n.1 P.un in the Stomach, 

!:'ick H e:ld.to:!\•' l i tJ,Im< 3. Fnlne!':> .\nd :::-"ell.n.: .\:t•: :.h·.1b Ot:ziness and Orov.
Stnt':ii. I...',•IJ '·r:tlb ;:lu:>htn~:> ->i H c-.u . L.>:i:i · ut .\ ;'j, :. to·. ::>hurtness of Br~Hh, 
t . .'.>,uwn~ss. ~uf\·y .ln•t Bk.t.:ht':> -> n the ~kin . Distu:· ,. 1 ::-.c.·p. F'nghtful Or~. 
anrl .111 i'<'f'<>U:i J.nd Trt'mulin~ ::. ... n,;.uio ns, '"' Tilt.' nrst dusc will gi\·e rehef ID 
twent ,. mtnut.•:> . J::\e~· suffe rer is e..u-nestly tn ·ll.:d t.> try one B.>x of thc!St! i>i~. 
and the~· v. 111 ~ J.ckn->wW'ed to be 

WORTH A GUINEA A BOX. 
f ,,r f'em~tl.es o ( all ·ll:<"S th<"$e Pills are in\·.I(U.ILII.'. ;tS . 1 few c1 use:i of t hem .::ury 

off all humour:< .. tnJ t-nr\.: .\oout .til th.lt i~ r~lUtrL"d. ~u lt:m.tl.: shuuld be " tthout 
tb.em. !here 1; n·.> medt.:tne t-> be iounJ -:qu.1l tv n....t.:l1.1m':; !='tll:; I or reniO\,ng .1ny 
obstructh)D vr t f're~'UIJ.n t~ o f the system. lt u ken .l .:c:->rJmg to the: d tre.:uon; gl\ en 
v. uh <'J.Ch oo:~~:. thc-v '"111 :!<>on l"c!Store fc-m:\l.es of a ll .ll:r < "' ,ound .1nd robust he-.tlth. 
This h.t.'4 ~n pr~\·._o.J lw t hou53nds " h-> h.wc- m,:,! th<'m ... nJ fvund ~ benents 
which .\re <>n~ureJ bv their u~. • 

f'->r J. \\'~':'11.: ~t->nuch. lmp:tim:i Digesuon . J.nd .\11 Otrorders of the Lh·cr. they 
:tct hke mag1.:, .tnd .t few d->ses v. tll be fo und t-> "' o rk .,. .:>ncter~ on the most tm
porunt org.tns m the hunun nuchmc:. Thc:v strengthen the v. hok mu.:.culJ.r sy3tem, 
r.est->re the: 1->ng-k,<t cumplexion, bring b.tck the 1.:'-"" .:dge oi .lpr eule. 3.0d ;u-o\13<! 
into actk'n v. tt h the roSc!bud of het.lth the whole phy:n,·.u enr:-r~ \· o i 1he hum3.0 
fr.~ me:. l'h..-~e :uc: F.\ C rs testined continu.11ly by mcmt..·r:. ->i .\11 dJ.Sses of ro.:tet ~· • 
• \1\d one- c.i tl.c: l .c:s t gu.ll':U\tc:es to the ~ef\\lUS J.nd Uebtln.uc:d ts. BEECH:U!':) 
PI I.~ lt.:: ~ :tv .. u:,ut S<Jit ••f.Jnll PJttlll .lf~J,o,t "' 1/k I I ~ r1J. 

Beecham's Magic Cough Pills. 
M o. Remt.'dy f->r Coughs in gcneul. A.sthnu. Dr->ncbul Afft.'Ctions. H oarseness. 

Shortness of B~tb. Tight ness and Oppr~->n of the Chtst. W h«ztng, ~c., these 
Pills stand unrh'3lled. They are the best ever onert:d t-> the: pubhc. .utd will 
spc:oiily remo\-e t lut sense of oppression :md d t:iicultv of bre:uhtn~ whtcb mgbtly 
d epnve the p..ttent o i rest. Let any per,;on gwe BEECH AM S C.OUG H PILLS a 
tria.J . and the mo5t violent Cough v. ill in a short time: be remo\·cd. 

Prep3.red only , and sold Wholesale and Retail, by t he Proprietor. THOMAS 
BEECHA~f. ST. HEL£.'05, LASCAS H IRE. in & :res. I S. 1)d. and 25. 9<f.. each. 

. Sole_! by all ~ruggists :10d PJ.tent Medicine D.ealers everyv.bere.. N.8.-F11II Di' rrru11u a:r~ x';ur :m tit ~.J.:It B.Jz . 
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