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Fig. 1.- Deatgn for MAntelpiece cnr!ched with earv~· ln Italian Renaissance. (Scalo, t';~Ul full size.) 

• 
..\. JIA~TEI.l'U:ft: WITII IT.U ,l.\Y 

RE~.USS.\~t ·t: ('.\Jt\'I~US • 
llY ALEX.\NJ>Im .ll .\lt'r1~. 

GtnBAL U.ESru.x- CAltvrNu o~ PrLASTEB. 

'fHB dt.'li~n iUu"trn.tcd in thi~ ~rticlo ;li 
Jl!inciliClii,Y iutcndec;l £or thu tlixplay of some 

• ruce talum lhmaasaanco c:ar\•iu~ ; but, 
'JI&;l1 from the carvings Khown, this same 

• ~ wc,uld, with very ~elight "Iteration, 
form a c:hat~te little mantelpiece. }~or the 
!Jenetit. of th0110 who would prefer it in 

' ·C.!Jiamer Rtate, the slight alteratioruJ re· 
~ xho.ll be (ulJJ entered into further 

oa. It llS Ul$ua~ ~ to have an ovormuntel 
t&ade aW.IIi With a. maotel of thiJJ sort, 
~.0ro,!a~ecl tlte f'41tor ~ permi~osion, 
~~ ~~e an l~ho.n Jt~uaaSHQ.nce dciS!h'" 
&ben and- ~ that Will Le KUitahle for plucmg 

• 

.._ .~~lfb~~mut.el, Ill !ell WJ Leing suitnblu 
'? 1.,.. 101 unr. ordtna.ry room. Jn the 

.~a._'!!ere lS r.ufticient work in what 
'-- , lllWWD .to keep most "'ood·cnrven~ 
.~ sor HOme lmlc. 

I 
Such a mo.ntel as this would be best will Le seen o.ftcr the mantel is finislu~tl . 

;.uitcd for execution in American walnut, 'l'he J•iln:it..Ja· is not set in a::J n panel, ohsorvc, 
or mahogany with very little figure in it. but 1~ placl·• l n~in~t the fmmin~ of t hl:l 
'fhe plainer tho figure of the wood for mnntel-Jnllll). '!'here i.~ thtreforc, 3 ft. ~ i11. 
the ca"ings and mouldinwc, the better; cloor xi•nn· ll·ft for carving; nnd in Fig:-~. 
although in the plnin sua·fn(·c.-c of the ~ 2 and 3 is ~i' •·n tbo design for one pilnl:lttr, 
etc., some little figure wc•ultl not come the other d.iiL• iug slightly in Ynrious point~ 
amiM. Another point in rt~J.,'I.\rd to the from this Olll'. I mo.y here sny tho.t iu 
wood is, thnt it Mhoulll he of n very close Renru88l\nce woa·k there is n f{t'eatcr amount 
grain, in onlcr thAt the dulicate lines of the of !reedom to oo had than m o.lme>t4t any 
carvings may not be interfered with. other style of omnment. Simple ftorollincs : 

There is ao tnuC'h ca"ing to be done grotesque arabetlques; conventional ti'Cllt· 
in this job, tbo.t if tho mantel were begun mentor nntuml treatment ; f1owel'l:l fl'Uit~. 
hy a cabinet-maker in the u.anal way, nfter animo.ht; the human tignro iti4clf-o.h ~m 
be had the different pnrbf ready for carving, I to he pressed into its ..e"ice indiscriruino.tcly. 
he wonld be unable to get on for want of It fo.uly rel"els in all sorts of onaamcnt ; 
these pieees. &> it would be as well to o.ncl, not content " 'ith el"en tlmt amount 
get the pilasters oorved hefore the making of libertf1 it also delights in having e\·crr 
of the mantel be begun. Each pilaster men- pnnel1 punster, frieze. bmeket, or rorhc1, 
sure.~ 4 ft. 2 in. long by 6} in. wide, o.nd is differmg !rom its neiJ,thhour. Thiil i~ • 
1 in. thick. At the top end there will be pcrhn~ its m~t ngreeo.blo featurc-thi.: 
four inches covered w1th the heel mould- balnocing of pattern without net·cs.••twilr 
ing under the mantelttbelf, and at the lower havin~ ono feature a duplioote of its con·c­
end seven inches will be covered with the sponding one. There is such o.n ngrcrohl ' 
hue, so that the rc~t of the surfnco is what nnd interesting tliscovery in oYory frc::h 

I 
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panel when examining Renni:;~ancc work, 
that one is t~mpted to go on and on, 
ever delif!htecl with fresh ammgeme1!t.s of 
the well-known forms, and novel mtro­
duction of more uncommon ones. Such 
a delightful rhtmge it is from the stilt~ 
severe samene:-~s of classic architecture, 
where the samt! details are repeated over and 
over again, without the slightest avparent 
eti~11't to get out of the old Wt!ll-wom rut. 

Well, the design of pilasters in Figs. 2 
and 3 is d rawn half full size ; and for the 

• Hake of clearness, as it was impossible to 
get it all in one length, the two diagrams 
overlap each other by about ball an inch; this 
will readily be obsen·ed in the pattern. 
'!'be cutting is, in this style, >ery tlat, or 
in " low relief ; " the ~round will not be 
more than a quarter of an inch down from 
the face of the wood. As much modelling 
as po:)Sible may be put into the work, but it 
always is very fiat, and the ground should 
not be pounced, but ld't quite smooth. 

As a mattet· of convenience for readers, 
as well as for reasons of a purely technical 
nature which need not he entered on here, 
:Figs. 2 anll 3, which together fill an entire 
page, bn.Ye been placed in page 317. 

THE .ART OF GRAINING. 
BY A LONDO~ DECORATOR. 

GRAINL"iG OAK IN SPIRIT CoLoUR AND 
WATER CoLOUR 

THE methods of imitating figured oak which 
I now purpose describing, althou~h neither 
so durable nor popular as the oil-graining 
process, are well worth the attention of the 
practical gra.iner and the a:)pira.nts thereto 
amonqst my readers. The na t me of oil grain­
ing colour we know to be similar to ordinary 
oil paint-so far as the drying or oxidisation 
goes. In both mixtures the oil hardens into 
a film, or "skin," of a horny nature, and 
this action, however it may be properly 
accelerated by drying agents, should never 
be forced to completion in less a period than 
eight hours of fatr weather. II oil eolour is 
made to dry in much less than this time, 
the work must suffer in respect to dura­
bility ; whilst in manipulating the colour the 
grainer is unduly handicapped. The interval 
of a. pr:Rer period o{ time, for external work 
especi y, between the various coatings of 
white-lead paint, the graining, overgraining, 
and final varnishing of oil grained oak, is a 
matter of much importance, and although 
the writer would scarcely advise fixed and 
arbitrary times between each coating or 
process-as advocated by some experienced 
grainers- it is very necessary that the 
worker should thoroughly realise the dif­
ference between paint which is only S1trface 
dry and that which is lw.1·d "1-igltt throuf!h." 
W1th,these considerations in one's mind, it 
follows that painting and re-graining wood­
work in oil should be a work extending 
over seven to fourteen days. 'fhis length 
of time for a. single door would often make 
it a. pro,hibitive work i and, as in some cases 
if a. ~ter bad to send his man a long 
jour!ley, the time ?ccupied by going and 
commg so many tlmes would be greater 
than" that required for the work. It is 
customary in most places for a plain painter 
to pr~pa.re and ground the door for graining; 
and ~f the usual two preceding coats are 
su.ffi.c1ent, ~hen it is possible, by graining 
the door m one of the methods under 
noti~e,_ for the worker to both grain and 
Yarnish upon the same day, and that without 
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any detriment to the job or so much de­
pendence upon the atmosphere. 

'l'lte aduanta,ges of g1·a~nin,q oak in spi1·it 
col0tt1' ~o further than this time-savipg 
p~~t o~ co~venience1• however, f?r ano~er 
dtstmcttve feature or such a qutck. drymg 
imitation is the small risk of it getting 
" smudged " or rubbed off by the passer-by. 
I n the densely-packed thoroughfares of 
N ewgate Street, Chea.pside, and similar 
central spots of London and the other large 
cities, the friendly warning of the white 
chalk markings would be very quickly ob­
lit.ernted from the pavement ; whilst the 
"vush and scramble)) method of pedes­
trianism that the busy man must adopt 
makes it impossible to trouble about such 
minor affairs a-s rubbing the grainers' work. 

1'/te natu1·e and preparation of spi?-itgrain­
in!f colour are best explained together. '!'be 
chief feature of the mixture is the, neces­
sarily, entire absence tberefrom of linseed oil 
in its native condition, and, generally, in 
any form. '!'be term" 8pirit colOur"-a. mis­
nomer-is derived from the fact that the 
volatile oil of t-urpentim is the chief fluid, 
or solvent, used in the mixture. Turpentine 
alone, altho~b containing a small pro­
portion of resm, is not in itself a. binding or 
fixing agent, so that this latter property 
must be added in the form of varnish. Iu 
mixin~ spirit graining colour, all ordinary 
conditions of manipulation are sacrified to 
the chief object of obtaining a very quick 
dryinO' process. '!'he best varnish to use is, 
ther~fore, a so-called sp1:1·it vamU>h: viz., 
one in which turpentine is the solvent. 
'!'here are several kinds of varn::.shes made 
on this basis suitable for the pw·pose i 
the most reliable is that known as white 
hard Bath varnish. It is very necessary 
here to point out the entirely ditl'ereut 
natures of the above and the ordina.ry 
"white bard " spirit varnish ; the latter, 
having methylated spirit as tbe solvent, is 
utterly unsuited for the purpose under 
noti.ce. The proportion of spirit varnish to 
turpentine is more a matter of each circum­
stance than of rule; but a maximum of one 
of varnish to t!Lree of "tu•·ps" may be taken 
as a basis of computation. Although we 
must still, theoretically, look upou the 
graining colour as a stain-viz., a translucent 
fluid-it is nece::;sary to add a little body to 
the liquid, as well as tile pigments or 
" stainers." This is best obtnined with the 
aid of a little whiting. "Gilders'" whiting 
implies the best and finest washed quality, 
and this should be used when possible. If 
free from moisture, it will be readiJy amen­
able to the palette-knife, and should be 
well rubbed up into a :paste by the aid of 
turpentine. This whitmg paste is now 
stained to the proper colour by the aid of 
such grainers' pigments as raw or bw·nt 
sienna~ raw or burnt Turkey ~mber, an~ 
ivory t>lack-tbe latter 9;ound m "turps,' 
and the others "in oil. ' Lest the pro­
portion of whitin~ should trouble the 
worker, I may pomt out the similarity 
between the required quantity of this and 
the amount of patent paste driers that one 
would use-but for a. different purpose-in 
compounding oil grainin~ colour : a few 
ounces to the J.lOund, or pmt, in both cases . 
Whiting and p1~ent being mixed toqether, 
and the requued colour obtainea, the 
varnish sl10uld be then introduced, and well 
incorporated with the former in the pot, 
and the turps finally added and well stirred. 
Before starting the work, it is well to test 
the colour for binding qualities. Should 
the fluid, when dry, not bear fair rubbing, a 

· little more varnish is required j whilst if it 

l Work-August 2, 1800. 

has any. d~ided .glo..~ when dry, it will 
stand dilutmg wtth more turp' and ill 
also spread more satisfactorily ihere[~ 
E.xpertence ru~d practice .wiU, nfter one! 
~wo ~ssnys, gt~e the gramer aU confidence 
m h1s pro~rtions and nlixing, pronding 
pure turpentine and n. varnish of the same 
stren~th and nature are always used. 

Altllough the al?ove varnishes are the 
b~t and most ~lia}:>le for durability and 
qwckness of. drYing, copal oil Yamtsb er 
Japan g~l~ SlZe !Day be substituted for the 
copal spll'lt varmsh ns the drying or bin1ilin1' 
factor. The ordinary "church oak 1' ' ':1rlnil 
would work up a mixture to dry in abou& 
four hours, and the gold size would be 
quick as any varnish. Tlte latter, bOll'evtr.­
would not be of so durable a nature 
would the "church oak" be as quick~ 
Bath varnish ; but if this cannot be coa­
veniently obtained, equal qua.ntitiPs 
"japanne\-81

" and church oak will make 
~ood substitute for spirit varnish. 
m the preceJin~ -paper, exhaustively treat.t 
"grounds," grauung colours, and pig~rnen· 
for oak, the student will readily annlv 
contents to this process of spi1it graiaill 
As a. watLet· of very gt~eat convemence 
economy, I would commend the use of it 
finest umbcrs

1 
etc., which a.re put 

pound collnpstble tubes by all the 
colour manufacturers. Although ahall 
double the price of the ordinary "kec• 
pigments, which are sold at ":per .cwt.' 
rates they are cheaper to the gra1ner ID till 
long ;·un. For instance, if a. grainer had 
three-mile walk to reach his one or 
doors which he wishes to grain and vanm 
"ri .... ht otf" his material need only be 
littie mix~d turps nod vnroish in a 
small knob of gilders' whiting, his door 
nisb and n tube of burnt umber IUJ\1 

sien~a. With these he could grain 
light or dark oak, would ho.ve good 
colours, and would not want f:o slilll 
and ''skins " o.way before usmg. 
the worker be comveUeu. t? us~ th,e 
imperfectly washed whttmg, 1t IS 

dry it well, and ~e colour m~t be 
through line mush~ bef<?r~ bemg UBM. • 

1'o [Jrain a door Ul sptn~ colour. no 
expencnce or knowledge lS r:eq~red 
than the ability to grain oak m oil, 
intellirrent application of the same_.. 
to the 

0
differeut natures of th.e .two 

I..,_ practice we must treat sprrovltlar(l;lgJ r&J1'81tnll~ 
tue same manner as when 
water colour, wor~g }tin sept&r&te ru17 
In graining a d~r, lt ~ nece~ry bruP 
one panel at a tnue, uslDg a. wtde 
quickly and evenly spr~d. the 
then. putting a slight ~ra.m 1D ~erlll'llgra#•" 0 
dust10g brush down ~~. A. fu d 
at once given by usmg ~ne an all wed 
steel combs, and the pa.nel ts then ° 
s.;t. When all are so treated ~l,l~ubbiog 
are worked. Although 'Yhen · 
the panels the surroundmg mouldi.~ 
have been brushed wit? the colof, ;he 
fow1d that, under the mflhed~:JI soon u 
solvent the parts so touc e · an 
up" aSain, and allow us to gtve ba~l" 
coating to the whole of. them:t is best 
the nature of the mouldtnh~ 1 t eakiDI 
finish them wit~ a. ~fY = ,; ~~oner, 
stippling them m o. w d coni~ 
making them slightly dnr~er an In the saD18 
to the remainde: of ~h: d 0~~ now nroceelf·~ 
way as a. door l:S pa tn e the ~~~IJ'"''. 
with the cross rails and thhn 
as I have pointed out ~v. ~ hetw~ID, 
the same portions, thke~t~arp and 
and stile must be wor described, • 
For the process now 
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' dipped into turys a~d a. fine bevel ~ge ' :5. or a. strip of 2:1nc \V1U enable u~ to Wlpe 
~ the intersections cleanly. · Working and 
"• combing ea.c.h division at a time, w~ are thus 
!1 able to ge~ a!most. a.s m~chh ~a1 ne

1
ty and 

~ cleanlioe.-ss a.s 1n grrunmg w1t 01 co our. 
I By the time the framing of a. door is rubbed 
:t in I.Dd combed1 the door itself will be dry and 
1 ready for veinmg. It is now that different 
't methods are necessary, for instead of wiping 
~ JUt the gtaining CC?low· with !flg and tb~b 
' niece as in the otl P~~r we use a vem­
~ ~-6ich (Fig. 12, ~e 40, v oL II.), and put 

io the "lights" wtth a. solvent strong enough 
to dissolve the spirit __graining colour wher­
eTer "'e paint it on. In using spirit colour 
made from S.Pirit varnish and turps, and pro­
ftllng sutfictent only of the former is used 
to bind it, then a solution of common soda. 
it the best and clean est solvent. This ftuid 
bvi.og been prevared the desired stren~h, a 
little water-pigment is added to sbun it 
aofficieutly fur the grainer to follow the 
brash markings ns they are put in. Upon 
referring to tile illustration of veming fitch, 
it wiU Le seen that the hair is arro.nge4 in 
oue tuft of Ion~ bristles, broad, but with a. 
thin edge. Th18 is manipulated to get the 
aame broad and narrow etfects as are oo­
tained with the " thumb piece " uf similar 
shape. Practice witb the veining fitch will, 
of course, be very necessary before the 
pi.ner can use it quickly and naturally. 
These brushes, which are mude in various 
Nes, are held with the fingers and t.hu111 h­
like a stick of willow chnrc:oal in ;:,k{:tching 
large forms. LigbtnedS and delicacy ot ad ion 
are very neces:wry to put sufticient only of 
the solvent for onr purpoae witl•out nny 
111pe.rtluity to run down and spoil t Le panel. 
When the soda. has done its work the door 
must be well washed dowu with tOld water 
aod dried with a wru;h-leather. 

In using graining colour of a ~o~ tronc;cr 
nature. it may be found advi.sa.bh.: to uso 
t~rpeutioe as the sol vent instea•l of :wcla 
water. When th~ is the ca.se the groiner 
U8e8 a wide pad of 11oft Ban ne~ and dra.ws off 

• the turps alter makinti a few '\"oios. 'fhe 
elect of the wiping i~ somewhat softer than 
the soda process, and as it is al:-:n more con­
'fenient, we find tt used toagrcatcr extenton 
the city wareholliles than the soda. Turven­
t.iue when ilO used re4nircs to be stained in 
tbe same way as the soda. water ; or the 
'f~g mny t?e executed by diluting the 
lplrtt colour wttb more turoentine. 

All such work of the a,·emge quality must 
DOw be O\'ergrai ueU, and this proces.:i l have 
altea.dy e.tplaincd. Should there be any 
difficulty-as is often tbe case when over­
(l'&ioing-io getting the water colonr to 
apread properly on our ~ned work, the 
lUll pl~;gt way is to "ponge 1t over with beer 
ud wawr in equal pru(Jortions, or to rub it 
over with a little powdered whiting on a 
JaC .. Thu tshading, dap{>le, etc., can then be 
)Ut 1 11~ and in a short tune the grainer will 
·hd ~ w~rk ready for the tinisliing process 
t1 •aroushtng. 

Graini1t{J oak in di~umptr or water 
IOWur, ia a process 80 little in d~mand now­
ad&ya that. a brief outline only of the work 
~ ~ee~'l8 ry. Since it ia but a little, if 
Z& ~~Ulcker than the ~pirit graining, and as 
• ..c other practical advantages common 
t1 t.be preceding procEl.iiJ, there are but a. few 

upon whtch to commend it. The 
aod burnt u10bers are the chief pigment& 
. &.od t~eae must be purchased of a 

qualtty to the common umbers sold 
P,OW~er form. The pigment being rubbed 

AD dalut.e Leer, &nd the deairod coloW' ob­
\he mi1tue ia then bruahed onr a 

panel A small piece of damp sponge is now 
used to wipe off some portions of the colour 
and ~ve variety of perpendicular shade. A 
dustmg-brushor badger is next drawn down 
the pane~ and a fine grain thus obtained ; 
indiarubber combs may be used for the 
grain also. For veining, a damp wash-leather 
lS placed over the cc thuwb piece,'' and the 
"lights 11 and half tones are quickly wiped 
out and Softened slightly with the badger. 
If the graining colour is used very strong in 
beer, the work, when perfectly dry, Will 
allow us to put an O\'ergrain upon the 
first colour. When such is desired, a thin 
oa.k overgrniner can be dipped into a weaker 
solution of graining colour a.nd dmwn over 
the work, as in over~rainiug oa.k in oil. 
It must be borne in rotnd, however, that if 
the first. colour is rubbed to a.ny extent the 
~and figures will be •'smugg~d." Should 
1t be desired to make a sure job of the over­
graining, it is advisable to p3.int O\'er the 
tirst water grain with n thin coat of Japan 
gold size and turps in equal proportions; 
this will dry within one hour, and the 'YOrk 
ca.n then be overgra.!ned and shaded in 
water with safety. In using distemper 
graining on doors, etc., the same conditions of 
working in _portions apply a.s to the spit-it 
graining. For acquiring facility and confi­
dence in wiping out the lights of oak, the 
distemper mixture is a most useful process 
to the student ; the panel can be rubbed 
over and grained mllib., and the absence of 
smell and substitution of the damp wa.sh­
l~tber for linen rag are both appreciable 
conveniences to home practice. 

Overgra.ining or .. oak ~ining" metal 
rollers (see page 272, Vol. il.) are particularly 
valuable for finishing in good style tLe spirit­
srained work ; in such cases the roUer gm.iu 
IS executed with water colour, and after tho 
panels are shaded with the brush. 
. Distem~er gr~n~ng is a,L.,o used. very con­

stdembly m fimshLD~J cheap furnttlll'e. As 
thi~ is somewhat a. dtstinct line froru house 
graining, and a.Jso a subject likely to prove 
usefully interesting to many .. renders, I hope, 
further ou, to devote a short paper to this 
branch. 

----~ ....... ---
A. J..UIP BRACKET IN BENT ffiON 

WORK. 
DY OPlFEX. 

FEw forms of ornamental work are more 
useful, and none m01·e effective, when legiti­
mately applied, than artistically wrought 
iron. It }JO"c::.ses a peculiar cha rm for every 
one naturally endowed with that rather rnro 
quality, goud tnste, and for those also who 
have been educated thereto; whilst with 
the ~eat majority wLo are influenced by 
Fa.shton. and follow her whithersoever she 
leads, this kind of art work is, and doubt­
less will continue to be, very popular. 

The simple exnmple which forms the sub­
ject of tbis {>&per ho.rclly deserves the name 
of wrou~ht uon work-that is, if we use the 
term in tts usual signification. Tecbnicall_y, 
wrought work means forged work, and thts, 
again, im~liea the rather difficult process of 
welding (I speak as an amateur). I have, 
therefore, called this article o. bracket in 
bent iron because not only have I esc.hewed 
welding, but even heating is only called 
into requisition for the forming of the hook. 
Nevertheless, the bracket mny be strong 
and rigid. and capable of sustaining the 
weight o( a. heavy lamp or lantern, and if 
the directions given be faithfully followed. 
and the work fairly well done, the r t:sult 
will be very Mtiafa.ctory. 

• 

• 

The first-and. I mo.y say, the most im­
portant-step will be to make a. full-size 
working drawing of tho work. The whole 
success of our undertaking depends upon 
this, a.nd the dtuwing should be made upon 
a. board of sufficient size, or upon the work­
shoP. floor. 

'l he importance of this ari!:lcs from the 
necessity of npplying tho work constantly 
to the drawing, for oy this means only can 
accurate and sntisfacto11 results be obtained. 

With regard to the non to be employed. 
I wowd strongly recommend the use of tht~ 
best kind from the start, as although, when 
some ex}Jerience is acquired, it is flUite pos­
sible to produce good work with common 
irou to be had at any ironmouger's, it is 
much more difficult to rnanngc, and breaks 
eru;ily, causing dit~nppointmeot and dis­
cout't\gement to a. bf.~mner. 

Chtirt:oal iron, or 1mproved iron a.s it is 
also called, costs more, nnd is more difficult 
to procure-at least, in the country ; but 
the extru. ~pense o.nd trouble nre tnot·e 
thnn comrensa.ted for bf the qutllity of the 
metal, a.nd the compamtave e<1se with which 
it may be worked. 

In the present example, the iron is bent 
and otherwise shaped while cold, with the 
exception already allnded to ; therefore it 
is ~pecio.lly necesso.ry to have good stuff, 
which will bear such treatment. 

In case any of my readers should wish 
for n definite address where this description 
of irou can he obtained, I may mention that. 
MSSlSrs. Pfeil and Stednll, llroad Street, 
Bloomsbury, W.C., sum•ly all sizeM and 
scnntlin0"l>. anll in smnll quantities to suit 
any worker. 

Fig. 1 is a. side elevation of the bracket. 
from which it will be f;een tho.t it consist:; of 
a framework enclosing o. simrlc ~croll , the 
horizonto.l nrm being provide<. with n hook, 
to which the chain which supports the 
lamp, etc., is attached. 

The framework consists ef three piec~. 
of which I give separate illustrations, and 
we shall comm~ncc operations by ut>scribing 
the back piece {Fig. 2). This is of ·~ in. br 
1

3J in. iron, the edges being slightly rounded. 
and. in order to aimvlify my directioml1 I 
give the measurements of a bracket whtch 
I ho.ve made frow this design, nod which is 
now before me. Tho back i ~ 3 rt. 3 in. long, 
but, in ordet· to allow for bending at each 
enll, we require n. piece about 4ft. 3 in. 

We now come to the most important part 
of the Q.(·<ual work, viz., the bending of th& 
scruiJ.i. l take for granted that the work· 
mau hns followed ndvice frequently given, 
nnd Jta, J•repn.red nn accurate full-size draw­
ing of t '.c work in nil its details, showing 
each pon .on cleo.rly dofi ned. 

The back piece, then, con;:,istiJlg of a 
straight baa-, 4 ft. 3 in. long, is now to be 
bent so that it shnll correspond with the 
drawing. To do thiKt nx a piece of ~ in. 
rotlntl iron finnly in the vice in a. horizontal 
po~iti .. n, aml hnlJin~ the iron to be worked 
at ri;:ht angle" tu the rounll piece, and close 
up tn the jaw~ of tho vice, hnmmer the 
extreme end of the work until the first and 
smullcst tum is maue. In the present in­
stancchthi~ should be o. semicircle of ahout 
an inc diameter. This being accomplished. 
take an ordinary medium - sized scr~w­
wrench. screw it up so ns to tit the tint of 
the iron ro.ther loosely fix the iron tu be 
bent in the vice in a. h urizuutal position, 
and so that the jaws shall !!n\ p tt at tbe 
point at which tiJo cun:e is to cowmence, 
and using the screw-wrench ns a lever. pro­
ceed to bend the iron into the desired :sbapo. 
This should be done grndunlly, muvin3 the 

\ 

•• 
~ 

• 

, 
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BRICKLAYERS' ]VORK . [ W ork- Augual2, 1890. 

- ----------------------------------------------------------------------
Wl'l'twh forwnrd by equal disto.nccs- sn.y, 
alJOut l in. at n ti auc, nnd using o. uniform 
:tmuunt of furce to each bend. so ns to 
cnsll t\l a tnw curve. 1 need hardly so.y 
that this opcm.tion requires some practice, 
anti , tl1crefure, I strongly ndvit:ie the be-
1-{inncr to make 1110.t1y experiments upon odd 
piece~ of iron before attempting the work 
proper, hut of tho ctrectaveness of the 
1110 1 hod there Cl\tl be no uoubt, and, with 
n litUo experience, any one possessed of 
avom~e mechnnic.al aptatudo w1ll tind thnt 
ho en;, turn a true sct·oll with comparative 
C.'\SI' • 

'l'hc direction a lready given with re~nrd 
to tho tirst, or inner, turn of tbe scroll is 
necessary, bccnu!lo it is not prnclico.ble to 
t urn n very smnll curve with the wrench, 
hut th is boing done in the wn.y suggested, 
tho vice nnd wrench nlone n.re required. 

Tito horizont..'\1 arm (Fig. 3) requires a 
pi~ce of iron -} in. by -r'- in. by, sn.y, 
:! ft. 2 in.-t .. t., lG in. from t'be back to the 
shoulder nnd 12 in. for the hook. It is . 
secured to the back piece by bein~ mor­
t isccl-if such n term is nllowablo m iron 
work-filing a round tenon nnd riveting at 
tho bo.ck. The hook wn.y be turned and. 
shn.ped cold, o.s in Fig. 3 ; but it will be 
hotter to heat tho iron o.ml forge o. hook 
bOmothing like the o.lternative design (Fig. 4). 

1\lthough I have pointed ont thnt this 
arm is secured by riveting to the back piece, 
this should not be done in the first instance, 
tho parts being me.rely fitted nod made to 
corrc...;pond with the drawings, but not put 
together finally until all the parts of the 
brncket are complete. 

The front sto.y (Fig. 6) is 2G in. from 
shoulder to shoulder; the stro.ight portion, 
which is bolted to the hack, is G~in., and the 
t~crolls tnke about 12 in., so thnt wo ~ha ll 
require a \)ioce of iron 3ft. 8 in. by ~ in . hy 
i in. for tlus item. 'fhe stny may, of cour.-e, 
be mndo of the sa.me sized iron as the back 
nud nrm, but the scnntling mentioned will 
he found quito strong enou~b, ns it is bolted 
ftnd riveted at so mo.ny points that perfect 
l'igidity is secured,· nnd the brncket will not 
be . called upon to sustain any very" great 
\\'el"ht. • 

T11e scroll at ench end of tl1is front stay 
should be carefully bent in true SJJimls, and 
the lower one especially should tiow ~race­
fully, so as to foliate nntlll'nlly with the 
reverse scroll of the back piece. · 

Ho.ving fitted these tliree parts, wh ich 
compose the framework of the bracket, the 
na.xt step will be to mark o.nd bore (drill ?) 
the holell for the bolts, or rivets, by which 
thoy nre to be secur.ed. Although I write 
bolts or rivets, I suggest that ball bolts be 
u:;ed in putting the brncket to,.ether, with 
the exceptions to be mentioned presently; 
but, in some cases, the bolts are to be usea 
as ~~vets. For insta.nce, in fixing the lower 
end of the slay to the bnck, two tin. ball 
bolts are cut about tin. from the bends and 
used as rivets, while the other end of the 
stny is secured to the o.rm of the bracket 
with a i in. ball bolt, used as a bolt, the 
over length being cut off close to the nut 
n.nu slightly riveted. In cnse any of my 
•·catle.rs have not seen, these- -bolts, I may 
nwnt10n tho.t they are made in various 
t-izes, ~nd their : pecullo.rity is that both 
h~ad n.nd nut a~~ ball-sho.ped, and vnry in 
<lmmetor from i 10. upwo.rds. 

'fhe holes .mny be d~·il~ed in any wny 
most convement, a drdhng mnclnne or 
•lnthe entailing, of course, tbo lenst amount 
Cif lnbOU\' j but thoy aliould not be .made 
lnr:.tet· thn.n n~ccssary, lest tho iron be 
'uudu.ly weakened. 

• • • 

Fig. G represents the main stem of the 
revct~ed scroll, which forms the "till in;.!" of 
the brncket. This is of ~ in. by } in. iron, 
of which it will take G ft. 4 in .• or there­
abouts. The dotted line A n ::shows that 

A 

B 

F1g. L -S1de Elevation or Bracket. 

Fig. 2.-Ba.ckPlece. 

Fig. to- Alternative Design 
!or Forged lioolc. 

Fig.I5.-Front 
Stay. 

Ftg. 3.- Ann with Book. 

• 

• 

• 

Ftg.6.-Ma1n 
Stem ot 
Scroll. 

• 

Fig. 7.-0lfahoot. 
• 

Lamp Bracket 1n Bent Iron. {Scale, lQ 1D. to 1ft.) 

the u-pper nnd larger spiral cousistil of seven 
semieucles (nt lenst, we may treat them ns 
F;Hch), the inner and smallest being about 
n.n inch in din.meter. This may be turned 
ns before directed, and the rest of the spirnl 
bent with tue wrench, npplying the work 
constantly to the drnwmg, nod working 

round until the s!Tinller !eversed spiral is 
reached, when ag:.uu the rnner scmic:Icle is 
turned, and then working backward until 
the whole scroll is completed

1 
according to 

the J esign, when. if tbe work nas been care. 
fully done, it will be found to touch the 
fm.mcwork of tho bracket at five points. 

The four oll~hoots should next be made, 
ns represented at Fig. 1, and one of whicb 
is shown in detail at l!'ig. 7. These otfsboota 
being so much alike, vo.rying onlr a little io 
size, and very l:ilightly in shape, 1t will onlr 
be necessary to describe the method of 
attaching one of them to the main scroD 
a nd to tllo framework. We, therefore, tnke 
the ofls hoot which is largest, and is bolted 
to the centro of the front stay. This takes 
about 12 inches of iron. and is, of course, of 
the Mme scantling- as the main stem. 

\\'hen sha pod accurately according to the 
drawing, the end which is to be attached to 
the stem is filed to o. thin tapered edge and 
fitted to tho stem so that it mny nppear to 
form p1trt of it-or, rather, to grow from it ; 
and wbeu properly fitted, and placed ~ 
that it ~hull also touch the front stay, a hole 
should be drilled nbout ~ in. from th11 end 
at which it is to be attnc:bcd to tho stem, 
then anothct· corresponding hole through 
the stem, and the two firm!~' rirctcd to· 
gether with n small rivet mncle of ~ in. 
copper wir,•. These holes should bn slightly · 
countersunk on opposite sides, nml the rivet 
closely hammered, when the ends mny be 
filecl smooth. 

Now make nnd nttach the other ofi'shoot.s 
in the same wny, and hn\'ing plnccd the 
complctc,l scroll in position within the 
frnmewoa k. mark all the points of contact 
cll.!.'lrly on both, using chalk or a coloured 
pencil. E111 phasise tlicse markings \'cry de· 
cidcdly with a centre punch, and proceed to 
~rill all the required holes in whatever way 
1s most convemcnt. 

All tho points of contnct at the hack of 
the bracket are fnstcnctl up by using ~ll 
bolts ns rivets as before describ<'d ; whale 
nil other joini1;gs nre efrccted by ball bolts 
ami nuts screwed up, the oYe~ lcn,g~hs .cut 
oti~ and the nuts secured by a sla~ ht m·cttng, 
so that both bends and nuts shall be exnctly 
the same. 

In onler to provide for fixing tl1c bracket 
to any woodwm·k for which it is in tended, 
two holes (countersunk for screws on the 
ontside) should be drilled thro1agh the bnck 
piece nnd front stny at A and ~~ Fig. ~· 11 

The bmcket should be pnantcd an utlt 

colou~, ei~her blnclc, blue, or cho~olat c, o~~ 
combmntiCin of the.c;e, or othennsc, ncco 
ing to the fancy of the maker. 

B RICK L .\I' E R S' W 0 R.li • 
DY MUNIO. 

U NDEltPL.~NINO. 

• 

THIS oper;ltion consists in excavating the 
enrth from umler the foundations of n wall 
already built, and carrying up n wall from 
the bottom of the excnYation to the under 
side of the footings. It is gencr~lly re.sortrcl 
to when o. cellnr or basement lS to bo pul"t 
in agniust n wall whose foundation hns ~ol , 
been carried Jo.w enot~~b: The ~xcavattb 
should be du" out wtthm two lect of ~ 8 

fnce of tbo wn11 to be uuderpinncd, shortOS 
up the carLh if it does not atnud well1 to 
prevent it fallill" nwny from the face of t~e 
wall. Then fix 

0 
a. stu.y against the qn~, 

and two or three in the fncc of the ~ ;;d 
keeping the tO.fl cnrls :IS low l\S P?SSibfl\ ~­
}ottmg them 1nto not-:hcs cut 10 tl.to " 

-• 
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The lower ends must be made good by driv­
in~ strong posts into the ground. 

Then dig out under the quoin for two feet 
in length and build up with brickwork set 
in Portland cement, and lay on the top a 
Yorkshire stone slab about 2 inches below 
the footings, nnd wedge up from this slab 
to the under side of the footings with oak 
wed~es about one foot apart. The wedges 
should be put in double, the thick end of one 
upon the thin end of the other, and fill up be­
tween t he wedges with thin stones or bricks 
bedded in Portland cement. Then dig out . 
;mother length of 3 feet, and wall up and · 
wedrre as before, and so on the full length 
of tf1e wall. A longer length than ·3 feet 
should not be dug out at once, and the 
wnllinrr should be carried up as quickly as 
possibfe, a.nd should not be left till wedged 
11p. One or two boards should also be fixed 
under the footings while the walling is 
being done, to prevent any bricks falling on 
the workmen. Sometimes holes are cut a.s 
low as can l:>e got in the wal~ and putlogs 
put through and wedged1UJ.> on strong posts 
to support the wall while bemg underpinned. 
Very great care and strong timber should 
always be used in this work: -

• • BBAMnLLING • • 
, 

This consists in 'valling up the triangular 
space between the top of a wall a.od the 
roof. It is generally done in buildings with 
open roofs, or such· as a. re ceiled at the 
collar beam, but would be better if done in 
nil roofs1 as it prev~pts the wind from 
blowing m under the caves. The top brick 
is generally set on edge, the · upper edge 
being bevelled to fit against the roof. 

• 

SHORING UP. 

When a. shop front, or other large open­
ing, is to be made in an existing building, 
t he supel'incumbont wn.ll hns to be shored 
up till the beam or girder is fixed. Holes 
nre cut in the wall above the level of the 
top of the beam a.t iRtervals of 3 or 4 feet. 
'l'hrough these a.re laid strong putlogs, 
under which are fixed ~trong posts or up­
r~ghts,, and the tops of the putlogs wedged 
t1ght m the· holes; then cut down the wnll 
at each end, and form the quoins, laying on 
the top a Yorkshire stone template for the 
ends of the beam to rest on ; then cut out 
the remainder of the wall, and insert the 
heam, making good on the top with brick­
work set in Portland cement, and wedge up 
tight with oak wedges. Then remove the 
putlogs and make good the holes. When 
th.e floor joists are not raised, but are level 
\VIth. or belo"v' the bea.m, they will require 
~hormg up, and are hung from the beam i1l 
1ron stmps. . 

Whon the floor joists are to oe raised, the 
tol? side of floor should be cleared, the 
sknting, fireplace, closets, or nny plastering 
that is in contact' witli the boards should 
be removed~ then cut the joist holes a...<~ far 
np ns the noor is to be tilted, and. wjth a 
long lever, commence at ono end and lift 
each j9ist 3 .or 4 .in., wedging them up till 
both s1des are nused, and repeat this till 
the joists are at the required height when 
they must be built up solid underneath and 
wedg~d ~~vel. Som~ttimes, when the front 
wa.ll IS 1p bad reptu r, the whole front is 
ta.ken out and rebuilt. Each floor must 
then be shored up, and also the roof tim­
bers. The prOJ?S should always be set on a. 
large stone or p1ece of t imber bedded solid, 
so that thore is no possibility of settling 
and the timber should be sound and ~ooa 
and of ample strength. . ' 

. ' 

OIL PoLISIIING. 

PoiNTING. 
The pointing executed by the bricklayer 

is of two kinds : tla.t pointing and tuck 
pointing. l•'lat pointing is l?enerally done 
as the work is built, the jomts are tilled 
leve~ and the trowel is drawn along the 
under ed~e of the brick, making the joint 
project shghtly outwards, when it is cut otr 
to a. rule by a knife turned up at the point 
l in., called a. " Frenchman." The joint 
should be about 1 in. wide. Sometimes the 
trowel is drawn along the upper edge of the 
brick, and a jointer drawn along the centre 
of the j oint by the rule. In some vlaces n 
piece of soft black slate is used instead of 
the 'jointer. This is called black lining. 
Another method is to wall the face work 
with mortar made black by the admixture 
of foundry ~nd. The joints are filled up 
flush, and when stiff are rubbed with a soft 
piece of brick. A jointer with u. hollow 
edge is then drawn along by the rule, anrl 
forms a bead. This makes ,·err nent work 
when well done. After pointmg, the face 
of the wall should be brushed over with a 
·soft brush. 

In pointing old work, the joints should 
be well raked out, and any damaged bricks 
replaced by new ones. Then wash the 
whole front, fill up the joints \vith fine 
mQr~r, and point&..'\ requi~. The mortar 
for pointing old work should be darkened 
by mixing it ·with sifted smiths' ashes, 
foundry sand, or lamp black. · 

'fuck pointing consists in laying a joint 
of white or black putty, by means of the 
rule and jointer. In walling a front which 
is to be tuck-pointed, the joints are raked 
out. If the work is ordinary red or machine­
made bricks, it is generally washed over 
with a solution of green coppern.s and water 
to bring it to a uniform tint-about 3 oz. to 
a gallon is an average mixture, but it will 
va.ry on different kinds of bricks. A portion 
should be tried, and nllowcd to rl rv, before 
laying it on t he fron t. '!'he whole frcHtt 
should be coloured nt om·o: l"omct i me:' n 
second coat may be rcqnircll. hut the tir::t 
coat should be allowed to dry before the 
second is applied. 

The stoppmll for the .ioinlq i!' mnde of fine 
mortar tintect with V cneti:m red n nd 
Spanish brown till of th<' required colonr, 
but this should nl:;o ho t ried nliC I nllowctl to 
dry before being u~cd. lt will look best if 
ma.de a.littledarkcrthnn the bricks; thejoints 
are filled level with the stopping, nncl when 
sufficiently stiff a.re rubbed SJIII)oth witlt n 
piece of ca.n,,n.s·, nnd the putty joints nrc lait l 
on by menns of the jointer nncl mic. The 
~ oints must be gnugcrl to keep them parnlld. 
The cross joints nro lnid on hv tho jointer, 
using a pieco of bonrd cut to the slu\pe of o. 
set squnro with n. hnndle on the hack. The 
square sides of the board should be nbout 
9 in. long; one beige being lnid on the joints 
already drawn, the jointer is run clown the 
other edge, which keeps the joint squa.re. 
Tbe rule should hnve a rehnto ~ inch deep 
by t inch on its upper. edgo, which nllows 
the pieces of put~y to fall from the side of 
joint in cutting. No more stopping should 
be la.id on thnn can be jointed m n day, n~, 
if left over night, it gets too dry, and the 
putty won't adhere. 'fhe copperas solution 
should not be allowed to come in contoct 
with tpe stopping, or it will ent the colour 
out of 1t. 

The putty is made from white lime which 
has been squeezed through a. fine sieve, nod 
well beaten to get the water out of it. It 

· is mixed with silver ,and and boiled linseed 
oil. A piece is laid on the rule, whence it 
is taken off by the jointQr1 11nd ruu along 

~ . . . 
" 

[Work-Augu.at 2, 

the joint ; i-t is then cut off at each side W 
the'' Frenchmnn." Hlack putty is mnde bJ 
mixing the w~it~ putty with lamp blnck. .. 

In tuc~ po~ntn~g red pressed brickwork. 
the stoppmg Is nuxed n.s before and laid 011 
after the brickwork has been coloured one 
coat ; a second co.~t of colouring is then pu'. 
Of! over the . stoppm~. ~nd t.be putty jomts 
ln1d on. The colounng lS made with 
Venetian red, with n little brown added if 
required ; it is mixed in n solution of alum 
to prevent it being wnshed ofl~ about 6 01. 
of alum to n rrallon of wnter. 

White and yellow brick\vork do not 
require colouring. The front is well washed 
nml scrubbed to remove lime sto.ins, the 
stopping mixed to the colour of the bric4 
and the putty joint lnirl on ns before. Tuck 
pointing is most expeditiously done by two 
men, one at each end of the rule, which 
should be G to 8 feet long. The joints 
should be perfectly lm·el nnd parallel to each 
other, atl(.l the vertical joint:; exactly over 
ench other. The pntty joints should not be 
wider than r',, in. When old work is to bo 
repainted, thl) joints should be ·well mked 
out, the front washed down aud scrubbed. 
the joints stotlpcJ, nnd the putty joint lAid 
on ns before du·ec tetl ; the stopping for old 
work will ~encrnlly require lamp black 
mixed with it. 

When lime stains cannot be got oft' by 
wnl'hing and scrubbing, n weak solution of 
hydrochloric ncill nnd water wilt generally 
bring them oft: 

0 I I~ P 0 J, I S U I X G. 
• 

BY DAY.In n ENNING. ----
To the nm bitious nmntcur, the l1cnding of 
this m·ticle may not be so nttracth·ens ifith~ 
been " French Pol ish in~,'' hut let me tell hun 
thnt this will nppcnr ni l in g-oocl time, and 
that till it does he will find nlmost each 
week something in " Shop" which will be 
or use to him. At pre!'en t the simpler pro­
ces!' of oil polishing must rccei\'e attentiOn i 
and tho~e who are not so clazzled by the 
(lftent ime.;;; meretric ion~ glnre of n. French 
polished ~nrface that they cnn still. see somulle· 
t hinrr to nu mire in n eompornt1vcly d 
oilcll smfnl'e, it is to be hoped -n•ill be ab~e 
to la'\rn ~omcthing. Thcro is, tho~gh , 111 
t rcat i ng of oi I polil'h i ng, nfter a.ll very httle ~o 
be :--aid. Pnti~nce nnd elbow gren~c ~ro sttl~ 
lllt ll'C esMntial than with wnx poh~lung, for 
nny one who expect.q to. p-et. e~en the sem· 
hlancc of :t polish or ~loss wttbm a week. or 
two with the nid of oil will bo most .gnev· 
ously disn.ppointcd. Ilow long, the~ , tt rooy 
bo n.sked, doe~ it ta.ko to fi nish n thtng pro­
perly with oil7 The an~we~· !URY ~ee~ ~ 
pnmtloxical one, for to gtve 1t 111 plo.m Eng 
lish. it mny he e.nid the 'York lS nbever 
finished. Au oiled smfnce w1ll always ear 
mon'l ruhbinrr thnn it has hncl, nndt ~o .881 
the lenst will not be clcteriornted by nct11~ At the s~me timo o. gooJ. amount of po · 
should be got in from one to two mo~!t~ 
nccording to the nmotmt of labour besto' th~ 
This is more than cnn b~ dovoted t\Ulf 
fin i~hing touches of o. piece. of funu -
generally nowadays,, so t~:mt. 1t !ll&.Y altnbll­
be considered thnt oil pohsbmg l.Sh&n °bjec\ 
Jete process. Why, then, should t e su 
be treatecl on in WonK 1 • • 

Well it does not follow that b~~ 
process' is too long to be remunerative m 
dinary work it should not b& 
attention, especia.lly o.s it b~ Dl&lrtta''!~ 
recommend it where speed Dl 

consideration. Ita ~e 

• 

• 
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chat it is much ~ore d.urable than . either 
French or 'W1U polis~es; rnasmucb as 1t doc:;s 
net blister by heat like the former, nor sp01l 
with water to such an extent a.s ~he latter, 
to whkh in genernl appearance 1t may be 
compared. It i~, however, because it does 
not blister by heat that it is specia ll): use­
ful. We have onlr ~o look at an ordma.ry 
French polished chmng-tu9le top to see the 
dama.,.rte caused by hot 1.hshes, plates, etc., 
J&id on it, unless great care has been taken. 

by those who have not had frequent oppor­
tunities of Aeeing wood in the white nnd 
oiled. In choice mo.hogany especially the 
improvement is very marked. Light oak 
is also greatly improved in tone, so much so 
that it mo.y be questioned whether roung 
fret workers who a.rfj not proficient in] rench 
polishing would not be more satisfied with 
the appearance of anything they have made 
if they were simply to oil it, instead of whnt 
to an exP.erienced eye seems too often very 
like spo1ling it by giving it a. coating of 
shellac, alias li'rench polish. 

On an oil poli~ed dining-table top tbe 
same hot di:!hes, etc., migh~ b~ pla~cd with 
impunity almost; nud hcarmg 111 mmd what 
has been said, no one will have any difficulty 
iD understnuding that it is chietty dining- A 
&able.tops that ha.v~ preve~ted oil polishing 
)uwinrr become qwte extmct. Of course, 
&hose 

0
who want to polish the whole of a. 

&able, or anythin_p else, with oil may do so if 
they like, but it IS usua l, even when the top 
is oiled, to poli ·h the le~ and rrome other­
wise. Now, after all this preliminary talk, 
the reader, if not discouraged to pursue the 
aubject, may want to know how to oil polish 
and what materials art! used. Linseed oil 
is the material, tlte only one in pure oi l 
~lishing beyond tit~ rubbers. Occasionally 
other ingrerlicntR hcsitlcs oil hnve been rc­
eommcnded, and are used, till it is diOicult 

·elmo t to reco:.'11ise \\herein the distinction 

WALL BRACKET WITH 
SQUARE PILL.Ul ". 

CARVED 

betn·een oil polishing and 1-'rent:h polishlng 
consists. 'l'he two processes mny, so to say, 
be mixed up to an almost indctinite extent, 

· With these, which may be cnlled the ad­
vanced forms of oil poli~hin;;, we have 
nothing to do, at pn~seut at any ro~, as no 
good purpoRo could be gained by discussing 
them, and to do so might only tt'n•l to the 
confusion uf the novice. Authoritil!s ar<' 
found to ditfl'r on the quality uf oil to be 
used: some recommending boiled, others 
raw lin'lccd oi l, with Yl\l'ious pn•portions of 
the two according to fancy. I run, for 
orJinary wnrk, disposed to favour boiled 
linsced oil. but in saying this, I (In not at all 
'rish to imply that othcr·s whoditli.•l:.lrom me 
nrewrong, l40 that if any would-be oil polisher 
ho.,q n peu('h:mt for !->Oillething eL(', or some 
fancy mixture of boiled and rnw oils, by all 
mean!~ Jet hiiil use it. The t"~rocetlure is vcrr. 
murh ti.Jcs.'\me. Itconsi~hun rubbing the oil 
wnll iuto the wood, not saturntin~ or flooding 
thi!s, IJut scruhving it, and then rubbing long 
and hard. The proce:>'i may be repeaterl 
almo.st imlefinitcly daily or at intervals till 
& polish which is deemed sultkient appears. 
'l'o gi\'e an example, take a table top: rub 
soUtc oil well into it, and then poli~h with a 
ruhLer formed hy '"rapping some baize, felt, 
or si111ilar material round a hrick or other 
euitaiJie block, tbe objt•ct of which is, by its 
wei~ht, to some extc:lt to relieve the 
polisher. The rubbing should be continued 
till the ~urface of the wood is dry. The only 
perceptible difference in the top will be the 
~arkcned upp ·arnnc~ cnuscd by the oil, as 
ltttlc or no glo~;s wtll appeal\ at tin;t. By 
repenting the operation, huwe' et·, the polish 
~tll come up urodually, and a. ~urfnce which 
10 tl1c 011init•n of many iR superior to that 
or f rench volish will he the result. 

From wlut has been said, it will be seen 
that oil tiOlil\lting is bnrdly suitable for any­
thing but plain wurk, on account of the 
labour reqUired. I t mu~t not, however, be 
for~otten t bat any piece of work cnn be 
poltshed ao, if only tho necC! ~ry time and 
labour be given to it. Even when it is not 
d~m~ practicable to bring up a polish 

BY J. H. MOODY. 

A FREQUE~T contributor to WonK, whose 
writings I o.lways read with interc.<;t and 
benefit, once aptly compared the weekly 
progt·amme of our mo.gazme ~a. mm1t1 nnd 
referred ~;evernlly to the pnpers therem a:$ 
"joints" and "S\veets 11 accorc.lingly ns they 
treated of plain join~ry or of work or nn 
oma.menta.l character. Ptm~uing the Mme 
simile, I now compa.re the columns of 
"Shop 11 to the salad which usually com­
pletes the list of good things ; hence, to 
my mind, it follows that our Edjtor is the 
authority whose hand administers oil or 
vinegar to the ingredients of the salnll in 
proportion as they need quo.lification. Now, 
Judging from the selfi~h tenour of some of 
the communications published in "Shop " 
from time to time, one would imagine that 
those critics who display so much sourue~s 
need a. pn1ticularly lavish administration of 
uil to mollify them, but happily their mollifi­
cation is not necessary, for approving testi­
mony predominates. 

Pt:rhnps disa.ppro'"al will greet this article, 
and the dissati::~fied ones ma.y find fnnlt 
because these pnges are occnpicd by such a 
trifle as the appended ilJu. trations repre­
sent, but I will not fear the rancou1· of 
adverse opinion if the disciples of the nrt 
wherein enamel pnint pln.ys o. conRpicuou~ 
part approve of my contribution, nud wel­
come it to the catalogue of hnndsome tltin~ 
destined to become more handsome beneath 
their deft fingers; for not'\\.-tthstandinq tk\t 
the pretty fant:ies put forward as suitaole to 
be treated with enamel paint a.re already 
numerous, yet I think my bracket will be 
found to possess good points, worthy of 
imitation. 

I notice that some establisbment.q offer for 
sale articles of various kinds and designs 
made in white wood, especiallr for the 
benefit of those who delight m ennmel 
decorntion ; but I notice nlso that these 
articles a.re vut together in the simplest 
methods of j omery, and are made of mntel'inl 
selected re~rdless of unsightly knots and 
other blcm1shes ; it may be that price is a. 
considen1tion in the production of them, 
but I fail to see bow they nssist the opera tOt" 
or can give good result, nud I doubt wbctlH.'r 
the naedimu which is said to beautify every­
thing can redeem the crudenc. s of that which 
is cheap and nnsty. 

~1tb 01~ a .very plea~ing fini~h may bo 
llll!l to a p1eca of work by merely rubbing 
i& wuh oil The colour iiJ enriched to on ex­

iltltnt which ~·ould perha{M hardly be credited 

1 o.m free to confess that I bcgnn this 
bracket, Fi~s. 1 and 2, with rather indefinite 
ideas. At first, I had in view the utilisation 
of some odd bits of turnery thnt my store 
contained-preserved, as IS my custom, 
against the1r ultimate appropriation- but 
a.M tho design developed, my ideas were 
resolved into a style wherein turning would 
have no place. w I put the pieces into store 
again, and resigned myself to the style into 

• 
• 

• • , • • 

• 
which I had drifted; this was without nny 
feeling of regret on my )'art, a.s 1 achieved n. 
result eminently satisfactory to myself. I 
realised that bold scrolls and flowing curves 
associa ted with carved Rqua.rc pillar~:~ made 
a. very harmonious whole, o.nd the }lt't-limi­
nary sketch ~ve me every hope. that. .the _ 
finished ltrncket would be o. churmmg ol,Ject 
if woperly constructed. . 

rhc ndupt ion of square WOI'k Ill the 
pillars will be especially agreeable to thCJse 
who ror certain rensons, unuccc.-.snry to men­
tion, wish to be independent of turnin~. and 
the carvin~ of such plllars is not a dilticult 
matter, while they are exceedingly cft·ective 
• m nppeamncc. 

The chief points to obscn·e in de,·isiu~ 
snt h a. picro of omnmental furniture ns thi:i 
hrnckct are, without doubt, symmetrical 
an·tulgemc:nt of ontline nnd selection of 
harmoniou~ detail-all, of course, in kecving 
with the style chosen, and if in eithl:t' 
pnrticular the desii;,'Tl ve deficient, the one 
ottcncc condemns the entire work; my cna·t, 
therefore, waH to 'tn•oid incon~ruities nml 
nim at perrc,tion of design. 'l'o this end l 
made the ditl'erent parts of my bt':lt:ket to 
agree with each other ; ns rcgn.nls propor­
tion, for instnnco, I wns cnrcrul thnt tlae 
projection of the shelf on either side heyo111.l 
the centre compnrtment should not be too 
great, likewise that the commencement of 
the cornice should not ltc placed too f:1r 
abo,·e the shelf, as the nddithm of o. 
pediment on such terms woul1.l mnke the 
"hole thing tOI'·hea.Yy; I determined al$0 
the depth of the work beneath the shelf 
to accord with the proportions of the parts 
above it. 

It fl1;ly seem !-tuperfluous to mention the!'e 
matter~. but I can vom·h that du~ observ­
ance of them i:s of no small importance, and 
sa ,·es ctmsidernvle trouble and probable 
dil-n PJ'l'in t 1110n t. 

In commencing this job, if you intend to 
leM·e the \\Ood in 1ts natuml colour m.d 
eventually polish it, choose your material 
from walnut or .l:l onduras mnhogany a~; 
straight grained ns po~sihle, and without a. 
particular amount l'f fi~ure. For the require­
ment.-1 of enamel painting, pine will do, 
avoiding, of course, nil pieces contnining · 
knots or shakes. 

Cut from ~ in. stuff a pi ere 1 ~ in. wide. 
and long enou~h to give, when equally 
divided, the two styles of the back framing. 
!\ext, from the r-n.me ~in. t~tutl' cut another 
piece 2 in. wide, and long enough to r.ut the 
top l•ar and the lower bar of the frnmicg. 
All these pieces must be dres..c;erl up smooth 
and sqn:m: : they can then undergo another 
stn~e ut t•~'• pamtion. and be AOt ready for 
j oining t(lgl·i !1er severally as bars nntl styles, 
which menn, that tenons must be cut upon 
the short bar tv fit in mortises cut upon the 
~tylc$, and the long bar be cut with laps to 
tit cone~pnndin~ lnps cnt also in the t~tyles. 
Tho ~tylcs nntl Ion~ bar arc halved together 
by menns of tb~.>se lap~. 

Dcfore ~luing up tbis bnck fmming, the 
styles and bar:-; must be f:Crn tched with a 
couple of reeds near to the eJge of the 
squnre opeuing, which will appear when the 
four piece:-; nre placed together. }{eference 
to th~ 1-1ketches will ennble the workman to 
Lletermine the position of the joints that I 
hn.ve here described. The rectangular sra.ce 
between the fonr pieces of the frame requires 
now to be fitted with a panel. This panel is 
cut from thin \V~ and pierced with a 
circulnr opening just large enough to con­
tain the diameter of the circulnr mirror. 
Provision must be now made to secure the 
mirror nt front, ~or which l'llrl'Uf:C nt.(lther 
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A l--V.riLL BRACKET 11/JTH CARVED SQUARE PILLARS. l Worlc-.\u;.;uJsl !!, 1890. 

piece of thin wood must be cut to the shape and a.re dowelled on to the styles. The of a pillar. This templet 
as shown in the drawing, o.nd pierced a.lso scroll-work curtain filling up the space can be applied at different 
with a circular aperture, the diameter of under the long ba.r and between the styleS' stages of the carving. to 
which must be rather less thnn tha.t of the ma.y be of much thinner wood than thf> $how the workman when 
mirror. This second thin piece of \Vood is parts .iust mentioned, and it were best cut and where his work re­
bevelled u~n its edges, and when ~Jued with the grain running downwnrd ·. It must quires correction. 
upon the fir~t piece in proper pos1~on, be tightly wedged between the two styles, The drop terminals 
provides a rebate for the muror's reception. and should ha.ve a piece of the ~mo thin bentmth the sltelf nre 

A mitred mould ing (Fip:. 3) fitted exactly wood glued upon its back across the grain, fn~hioned hy the same 
Letween the four pieces of the back frame- and also three-comered pieces glued into methods as the pillars, 
work make~ the rebate for the paneL To the angle at each s1de to give it. strength. I anti pillars and termi-

Fig. 7.- Mould.Lng on 
Pediment (full 
size). -

Fig. 8. - Knob 
on Pediment. 

Fig. 2. - Slde 
Elevation. 

Plg. 1.- Front Elevat ion of Bracket 
U full Bize). 

Fig-. f.-Pillar u d 
Terminal : en­
larged. 

Scale of Inches for Fig. 15. 

Pig. 4.- Sbl.pe or Sh31!. 
FJg. 3.- Moulttlng r ound 

Panel (f'Ull me). 

fasten thi~ moulding in place, I used needle 
points, as they can bt:! driven in far enough to 
hold the parts, and they conveniently break 
off rather under the surface of the work 
:\fter being 11truck two or three times by the 
hammer; their place of entry then becomes 
neady hidMn by the closing up of the fibres 
of the wood. 

The scrolls nnd bracket pieces which 
rreate the outlinu and fill up tbe corners in 
the back frnmo above and benenth the )t)n" 
bar are made from tho same thickne.'iS J 
wood as \VQS used for the back itself; they 
do not call for any e.~pecia.l mention, saviug 
that they nre cut out with the proper saw, 

• 

This completc.ct the <'Onstruction of the 1 nals nre connected by 
hack of the brncket, and nfter the shelf dowel screws pa.ll! eel 
(Fig. 4) is rut to shape and rccdcd, it can through the shelf. The 
be fastened in positinn by screws driven pillars are held at top by 
through the. long bar from the back. The ordinary screws drn·en 
top piece can nlso be cut to proper size and through the roof-piec.c. 
f~tened in its proper place by screws driven :\Iention must also he 
through it into the top bar. made of the curtJ1in 

The pil~nrs (Fi~. li) being next !nken in pie~es of the canopy, 
hnnd, I wtll mentton that the cnrvmg upon whtch are fixed between 
them cnn be accomplished with a dovetail the square part of the 
saw, nnd with one or two chisels nnci files of pillars in front and be­
various shnpes ; a ~ery vnlunble auxiliary tween the pillar and the 
will also be found in a templet cut from style at either side; 
ca.rdbonrtl, showing the outline of one side they nre of the same 

• 
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- · ood as the rurta.i n piere l>cl<nv the !!Jr ~ml they are strengthened in ~he same 
ny by pieces glued across the grrun at the 
lr.lCJ;e brackets below the shelf at front nre 
· le io form and are srrewcd ft·om the b.':r 00 to the' styles; in size they should each be large enough to fit exn~tly l>etwce.n the style and the drop termlf}nl, nnd. 1f this ia carefully done, the term1nal, wht.:h 

=-;s to be a continuation of the pillar trb the shelf, will nlso look ns though it 
.ere Jlf\rt and parcel of the bro.cket piece 

b . .l "L be tnu a • (F. f ~ow comes the corn1ee If!. 6) or con· 
bideration. and I ho.ve no do.ubt th~t he who constructs tlle bnwket sah~factorilr up 
to this point will nl~ be perf~dl~ q~o.hlied 
to make the m~nlthng uf wlul'h 1t 1s com­prised ; the fi~in~ of it upon the top piece is 
but simple m1treang. 

Above the cornice is the pediment: this is 
to be mnde of. ! in. stuff, nod fastened. to the top ftu:'h watl1 'the front ed~e and bchuul 
tbe moulding. ~otto particularly the shape o{ this ~imcnt, and take cnt•e that tht! 
~iou '"birb dh•ides it is dra wn correctly 
10 the centre. Tht! moulding (fig. i ) upon 
it will be seen to be not so willo as tho.t of 
the cornice, and the complett·d pediment will be ti xE>d abo\""e nil by menns of three­cornered block$ glued into the angles at the back. The knoh, or finial (Fig. ~). must be · obtained accordingly u there arc facilities at hand. In order to buy such an one as repre­
sented, it will not be nece83ary to search very far into the region of the Bcthnal Green 
Rood; there are many turnet·~ in that 
nei~hbourhood who ke~p a ~t <X.'k .,(them. 

The be'"elled mirror I wn:t lu,·ky enough to be able to purchn..<~e d1enply fl'l ' lll o. c le:l ler in odds nnd end~, but I inm~ne thnt circular silvered plates aro kept pretty con.>~tn.ntly in stock. Howcv<'r, the con~trnctor need not be dishenrten~l if he fail to obtnin 1\ mirror 
suitAble; the altcrna.th·e of paintin;{ a group of flo"·e~ in mouochrome upon the pand will be quite admissible, an,l ~·ill h:wo n 
pleasing eff~t; in far t, had I not bc<'n fortunate enough to ol1tain the glo.ss, 1 intended to aclupt that plan myl'l!!f. 

PBACTIC.lL J)ET .lli~S OF DOOK­
.Jli~IH~O. 

DV c:IL11£CT c·r •. \l'lKSO~. 

Rousnr~n A :-~n .J OI ~Tr:-o,-:-Tt·nxrYG·UP, 
OR CUTTINU WIT H PLHll( : JI- PRF.SSI~O. 

ToE rounding of a Look is nn operation which cannot be well dcsrriltcd, it bus to be eeen to be understood. It is true the back iK beaten with a flat hammer hekl in the right hand but at the l'ame time the ftnger:4 of the left are not iule, they havens 
!DilCh touo L'i the hammer, and the rounding 
11 only ~utce:J:tfully nccomvli:shcd .wben both han•lli J~rfomt their part. 

Jlavmg roundoo the hook it will be ..... to . . . ( ' •....U-4Q.ry JOlllt 1t accordhw to t rade 
parlau!' · ~ Thi.'l operation is pc7-fol·med Ly plaring the Lo.cking Loo.rd~:~ on each side of ~be Look a~ ectual cliKtances from tho bnck. ,whole lli carefully yut into the laying ~"~~pn~e ..... .., the lower edge o tha bonnltt bein" 
e•en with the check.'\ of the prc.<~.'l, which m~ he 8C'I'CWOO U\t 1\.,'4 tight M )JOSSihlo. Wtth the bo.mmer t 1e Lack ill beaten firm aM round, which rouxc~t the boordl4 to 

1~ ,gronve by tlte projecti ng over of the Jilt ~t .aLove.. '.fh i~t ilf a long, tedious tllrllaon ID a Lag Job, and many a blister 

has been raised on the binder's hand, and cannot tum ."'1' o. houk (thi:-e is the tmde many a time in the course of a duy he (like term for cuttmg n. houk wtth tho }lh•u;.:h}. the girl in the song) will h1\ve to wipe hi~:~ lk10ks that nr~ mlct~cl~~l to l ~ tlttllc(l UJl hot brow. But, thanks to the engineer, tbi::s I nro treated n. httlo. dtft ercut.ly . from t !1~:-~e need nut be for there a re now backing mo.- tho.t nre <'llt ~onml w1th th~ maclunc. \\ Julo chines, wbi~h not only lessen the labour for 1 they nre drymg, nftor hnvmg ltccn ~luc,l UJ '• the workman, but also lessen the expenso 1 it 1s mmnl to loo~, out nnd prep~rc tlic for the employer. Messrs. Furnival and board:J f,,, them.. 1 he hoortl~ urc hrst cut Co., and Messrs. J ohn Greig & Sons, manu· I rou~bly to tho. lltze wnn~e..l, ":~th t!1c lever facture these machines (1-'ig. Hl). They millhonnl ~·uttmg maclune_{l•tg. l :J A), nnd are very compact ta.kiw ... up but little ttoor line-J. with pnpcr on one s1de ; t1u~ has n , 
0 

tendency to umw the bonrd 
nnrl mnke it lie tn the t10<1k . 
.\ftcr the l>onrdK an.· lined Ftg. 21.- L&yins- Pr~u. tho hookii nre rounded an<l 

• 

. . . 
_: ... {r-' ~ . . 

Fig. 22.- Book tied 
up for Cutting. 

--' 
\ 

Fig. 20. - Cutting with the Plough. 

-r- - --- -... Fig. 19. - Improved Book-, Ba.cktng Machtne. 11'--: 

• 
jointctl, and tbc bonrds 
when properly dry nre 
squared nnd cut to the 
exo.ct size for the books. 
Tl1ey nre then lnced in, 
i.t~, the bands on which t)ac. space. They cnn be cn:-i l ~· nd.insted from l hook hns hcen sewn nre la.ced through. Two one size to another. A stcl·l rullcr does the ; hole:4 ar<' mu(le in the board oppusite ench work of the hammer, and it has nnly to be I bnnd. The ~lip i~ first pas.~od tltron~h to the brought once over the back of the hook ft·om in~ide, thr n hrOll;.!ht out through the other one side to the other. It mnkes a much hole. The :<lip willlu~ve to be well scmJlCd better joint tbnn is possible with the ham- nnd pn..'lted lwfnre lncin~. Tbe )lroper tune mering process. for ~;erapin~ the sli~ i:c immed1ntely before When books n.re hound in cloth o.nd other wa.stc-paperin~ th<' bookt>. After thts opern­chenp styles, tho edge~ are genero.lly cut tion is complete, the Rlip.~ nro cut off close to with the ~roillotine. Indeed, almost nU the board and bentcn well into it hv plncin~ . cutting i!i now done with the machine. We the inside on nn iron (m11ed tho knocking­cannot afford to cut books with the plough, down iron) fixed in the ln,ying prcs.~, antl the prices o.re cu.t so low. Hence the plough heatin~ on the outside with the hnmmer. is very seldom used, o.nd there are actually This must not he done slovenly, as much of binders who, although good tradesmen, the beauty of the binding depends upon it. 

• 
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I t does not add to the appearance of the 
binding to see great lum p:5 alou~ t he j oint 
underneath the leather. 

The binder who knows his b usiness will 
now put his book3 ''in the press." And if 
be iJ; a careful workman be will pre.:.s t hem 
with tins- he will put a sheet of tin or zinc 
between the board and the book, and on 
the outside of the boo.rd if he can get a 
sufficient number of tins for his "parcel ; " 
be will at least put a smooth pressing-board 
between every IJook, and bmld them care­
fuUy in the pre:;s. He mu.'>'t needs build 
them carefully, for if his parcel is a big one 
and the Looks of different sizes (as they are 
sure to be), when he is applying the pres­
sure the books may bulge at tl:e centre and 
lly out of the press a ltogether. I hal'e seen 
t hi.<i bap~n more than once, and on one 
occasion I had a very narrow escape from a 
flying board. When the books are in the 
pres.c;, and the pres.c;ure applied, the backs 
a re "'vashcd off." This is the boy's j ob, 
and lle V; ,;ure to be called to it when the 
bell is ringi~? for stopping time, ana the 
poor wee feuow growls out-" 'Vhy can't 
you have yer books in sooner 7" How­
e>cr, he has got to do it, and b e proceeds 
thu.:;-be pastes the backs 'veil oyer with 
rather thin paste and allows them to steep 
a few minutes, then scrapes them with a 
blunt stick, then lift.CJ a handful of shav­
ing-.:>, dip3 t hem in water, and washes all 
dean and smooth. The. .books are left in 
t he pre:s.c; to dry. 
. I.n cuttin}J book.=J with the -plough (Fig. 20) 
1t L'5 Yery Important to have them square. 
If they are the least bit out at the head, 
the tail will present the same defect as it;~ 
compa.'l:;.<;ed from the head. 

The head of the book is always cut first, 
taking olf rus little as possible-the ri,ht­
band board is drawn down and the \'Ol~me 
placed in the press with the back t{)wards 
the ~orkman. Some binders d ispense with 
cuttmg board!;, and leave the left-band 
board t o cut against, but the safest plan will 
be t o u~e the cuttmg boarcl The book 
must be screwed up tig ht in the laying press 
{Fig. 21), the plou~h taken with the head of 
the screw in the n ght hand, and the other 
end in the left, and worked backwards and 
forwards in the groove, the knife gradually 
advanced throu~h the book by turning the 
screw gently, wluch should be all one way 
as the workman's arms are · advanced fro~ 
his body (Fig. 20). 

When the head has been cut, the book is 
taken out of the pres.c; and looked over for 
t~e shortest leaf, so that the proper quan­
tity !llay be taken off the tail. It is again 
pt~t m the pres.CJ and the cutting proceeded 
with as for the head. In cutting thefore-edge 
open the boardA and tie the lea,·es with ~ 
[Hece of cord round the head and tail to 
prevent them returning after the back ha.CJ 
been mnde flat. ThLc; done, knock the back 
flat on the prcs.CJ. Two strips of steel called 
"triodleA," are generally kept for t~i.<s pur­
pose; they are pa.c;.c;ed between the back of 
the oooks and the boards (~ee Fig. 22). 
They a re taken out a.c; the book iCJ placed in 
the pres~. After the fore-cd"e haibeen cut 
~he string i~ taken off. and th: back resume.c; 
tt.<J rounded form ; the fore-edge in conse­
quence h!L'i a grooved appearance . 

All tbtS may appear simple enough but 
~hen the. reader com~c; to put it into prac­
tice he wtll. not find tt, as I have said, r1nite 
n:~ easy as ~t may appear from tbe descrip­
tion. It vnll be better for an amateur even 
to pay a small sum to a friendly and sym­
patbet.ic bookbinder that he ma.y s~ the 
operation performed. 

• 

OuR GuiDE TO GooD Tn1xcs . 

OUJt GUIHE TO (;QQ!J 'fHIXGS. , i io .. and Z in.in diamet.:r. Tht:£trJ'·k ie m:~de 

I in the usual wav as far as the handi<:S ,.0 CJ:t 
• • • Pai~_., wvrnu}actur>:r•, tJ•ul. d •ob.rr 9~n,m_ll!l are_ r~- either side ·md it.s l ~:n •rth f • d "' e i . 

'f'" Sicl 111 ~·•d 1'"' 1<rtuu, hilt., etc., uf t/.tcr ¥Jof:l:i!.llc- • • • ·-c row f:~ t t J U l' 18 
rit.t m toot., 'llUVhino-,, u1od t«Jrbl•IJP «f1•li'1'W4 w ~~~ I very n early 1 S m. Ttw eentre, wh1ch is 4 '. iu. 
Ed!''" .~f W f!nJ' ['K WJti« f 11 "01tr r;uid; t iJ r;w-t I long Ly :2 ~ in. ·wide, presents <JD one kidc a 
Then?'- . It. u dun·ul.~ lhtlf 1p...clvv••• ' lwn.-1. 1-t « •11 central circular hole ~ in. in diam"l" a. -k d 
j'Yr' Ullmtlllfl Wn OIVl ftfi111o1 1tt aU CfJAU U'MI! tlu.l c:an b<! ll • " • • r , l!.i1II f. 
dmu. 10iUwu.l in.con re•• ten«. ~ptt;itll.tlu ti•IU r(Q:icw I by.~wo bE:xagCJnal-headed e<.-re~s ; m. m dhm~:tf:r, 
\Cill l.e r<:Jur nw at tk! tarliut tJpporlullillJ. 1t MUJI Lot which enU:r the stock throu, h holes J1i<:rcr:d fr1r 
·~~ Uwt crt '7JIMJ!9 1clticA. u tvJti«d, is wAicd their r eception. 'fbe..ce scre.:s r-nk'l' thr; oont . 
on iU merU.. OlliV, and tlvtt, cu ft u {n tJ~ fF.Itri!T of any I f t .1: _ f ·t 1 i! · • • - I"' 3 
one v;/JIJ h<U a vv.tul artick /!lr lltJle ,., o'-ta ln tJV1lli••a 1 o . wo ~"<"So E ~c.., 1 ~ tn. m diametP.r :md ncarlr 
of it in lhi.l lkparlmnll of Won/\ v it!wut di" r?! , tlte ~ m. thrck, which are cut or tapped on the 
n.ot«:u !Jirm parWh ~n no ~v of U.t nature of wirer- I circumf~cnce in six places t JJ thr; d<:f,lh ne-
t iltme/IJ.L I cessary t o cnt SCTC'II.' lf of the diameters n:unt-d 

46.-BELL C.exTEniXC Pcxcm~s. abo'l"e, and r e,·oh-e in circular ~ sonk in 
To a¥oid loss of space by repetition and prc- I the under side of the stock for their Te(;cption. 
Yent loss of t ime to my r eaders and myself by ! '\n en a scr~· is to be cat, the correspondi.nf; 
unnecessary correJ.-poodence, let me say th:1t a!! ' cutting parts in each d isc arc brcught opJ:IOt<ite to 
the tools and appliances mentioned in this page are I each other in th!! C('J}tre of the stock, and aro 
submitt-ed for n otice by Messrs. )Joscley & Son, 

1
1 fixed in position by t ightening the llCrewa with a 

323, Rig~ H olborn, London, '\V. C. The Bell wrench. The O.!Jeration of s<:r e 'l;· cuu iog is t b.c:n 

• 

Pfg. 1. 
Fig. 3. 

• 

Fig. 5. Fig. 6. 

Fig. 2. 

Fi~. 1. 

Figs. I, 2.-Bell Centertng Puuc,es. Fig. 3.-Clock Drill Stock. Fig. 4.- Henry's Patent COmbl.natlOD 
Ra!t. Figs. IS, 6.-St.anlay'a Bit and Square Level Fig. 7.-King Vice Cutting TooL 

Centering Pnnch shown in F ig. I, a full-size · proceeded with in the usual wny. The price of 
illustration of the appliance, is a bandy and u..."C- this Ecrew-cutting tackle, madu n~t d~;SCrllltd on 
ful tool that is indispensable to et'ery cn;incer , Bauer's Patent, is 16s. A F•·t of t ~<'h·c l,e.: t 
machinist, a nd tume:r. It enablc.-s any c.ne to tapt:r and plug tap:! to be u.ec:d \t"ith tbc &t&<:k 11 
instantanooualy centre any geometrically Elmped supplied for 14s. 
article for -the purp'>SO of drilling or turntnsr. 48.-CLo--- DtuLL SroCK. 
In w;e the punch i'f h eld up rigltt Ot'Cr the l " " • 

article to be centred, a nd t he p unch centre • This h.-'lnrly drill sto<:k for jeu•cllers, wntch and 
slightly tapped with the hammer, when the true ' clock makers, etc., hns its form eo clearly E~JO\\·n 
centre ia inBtantly marked, and may be decprned and its p urpose so plainly illustr.Ated i~ F1g .. 3, 
by an ordinary centre pnnch. The price of the · t hat it needs but. little description. It ts 41 10• 
larger punch in Fig. 1 is :S:~. Gd. Thcso punches ' in lemrth, and is fitted ".jth a rf:el-shaped ebony 
are very accurate, nod are made of the best pulley': for actuating the drill by a bow und cord. 
material nntl well fini shed . Their capacity, out- · There is a split chuck at the Lottom for the 
side m easurement, is 1 }~ in., and weight 6 oz. r eception of smnll dril!JJ, which is tightened or 
They arc made by th<3 Cushman ) l anu.facturing relaxed by the milled screw, which works hy 
Company, Hartford, Connecticut, U.S.A. The me-.ms of a n intcm a l thread up and down the 
smaller punch, of which the lower part only is 1 threaded surface of the chuck. I ts price is :2d. &i 
r epreseutcd., l tns a capacity of -(4 in. outside 
measurement, and i .s intended for j ewellers, 49.-H~nt''s PATEXT Co)tB~ATIO!' llAFT. 
clock m:lkers, etc. I~11 p~ce is 2.s. It consi. .. 1s This well-made pad and eet of twf·lvc too~ 
of a s~ecl p~nch working m a gtudo of the same manufa.ctnre'J on Ilen ry'ta Patent lJy )Je,om. J. 
!Mtenal, lTlth a bell-sha~ moat~ The punch Britton &~on, Sto hltm, )fn c;.<::~chn"<:tlS,l:.S.A • 
IS held up by a rrte~:l spnng .. It ts .sannount~>d will be best de!'cri~ b • stating the ad,·antlll!l'l 
by .a D I':'<At ebony l tandl.e, wh1ch 1b~n;,-s up t he that are claimed forth o;·er othPrs by the makel'll­
enbre l<:ngth of the apphance to 4:! m. It is the onh · tool holder thnt carri~ the toolt 
47.-Sctum·-CcTrtXo fiTocK A..'m DII':~-BAt:EJ!'J'I in the same· end of the holder in which the~ 

1' ATE~T. are u.."Cd. There is no !!hifting the holder en 
This i~ a new and pow.crful s!:'><:k " '!th !'ix ~ies for enrl in (•hanging the tool, nor shaking ~ • 

for cuttmg screws of f tn., rf 10. , ~ m ., h m ., tools out into the hand to get the one 11110t 

• • 

• 

• 

• • 
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The same motion that unscrews the instrument 
• 80 

remo'"es the rap co~ering the tools thnt :a "not in use. No 'nench is required, and the 
J11018Wood handle is solid, and may be struck, if 
aecessarY with a mallet. The tools are held in 

lit ch~clc as may be seen in Fig. 4, and the 
a sp which i~ shown romovcd in the illustmtion 
:p~rder to exhibit the tool.s a~d chuck, is .of 
llrasl, ni~el-platcd. Its pnce 1s 3e. Gd. ; 1ts 
laDgth 4fm. 

50.-Su.•a.n's Brr A.~D SQt:ARB LEVEL. 

It is difficult to M me n more useful pocket ap­
\pliaDce for the sum chnrgcd for it, namely, Is. Gd., 
thin Stanley'a Bit o.nd Sq unt·e Le,·cl. It is, as may 
be eeen from Figs. 5 and G, a circle of brass 1 tin. 
in di&JDeter, ,J.. in. widl', Md t in. deev, carrying 

• a small le,·el carried in tubular projections 
apringi.Dg from the upper part of the casting. 
'Behind is a projectinq arm, with a acrow with 1\ 

•milled bead passing through its outer end, which 
eeTTe8 to fasten it to any tool to which it is 
desired to attach it. The frame or ring has 
three pairs of v slots or notth~:s on the back by 
which boring can be done with p0rfect accuracy 
as to vertical or horizontal borin~-,rs or borings at 
an angle of 45• by observing the ni r bubble in the 
level when turning the bit. Tbo frnme can also 

• be attached to a carpenter's square, as shown in 
Fig. 6, by letting two shoulders which project 
from the back rest on the top of the horizontal 
equare, thus rendering it an accura te spirit level, 

·and the upright leg of the squaro will then 
indicate an t>xuct plumb line. Its npl>lication to 
a boring bit in a horizontal direction Jtl indicated 
by dottecllines in Fig. 5, und to a b1t in a Yerticnl 

. position in Fig. G. Its price, endosed in a small 
box, is 1 s. Gd. 

51.-CoXBI!\ATIOX SKEAJL'I FOR Ct:T'J'nrG l\I.£TAL 

AN'D 'VIRB. 

I find in this lot of tools and appliam'~'" o. pnir 
of excellent shears for cutting sheet metal, wlti •·h 
will be found narful and een~l·lo by all who 
aro enga~ed in sheet met.'\l working on a tmnll 
acale. The shears are 8 in. long-, wi~h bladt>s 
2f m. long, and the loops at tht• ends of the 
respective handles ru-e b.rge enott!.!'h, the one to 
take the thumb up to the 8e00nd joint,, and the 
other the tops of three fingers. l'rojections on 
the top of each blade, just above the I!CTCW on 
which the parts work, form powerful nippers for 
cutting wire. The price of the sht>:n'S is 3s. 

52.-=.Kmo VrcR Ct:TTrxo TooL. 

Every ono who is possa.'•St'd of a vice should 
provide himself with one of thesr useful adjuncts 
to that applian('e, as it will be found to be the 
beet cutting tool p :t produced for cutting.bolts 
wire, keys, ri ,·cts, etc., ns it will opero.te effec~ 
tively -on rods i in. in ditlmeter. There n.re as 
may be seen from the illustration of the tooi in 
Fig. 7, two cutter blocks, with shoulders pro. 
jec~ing from the upper ~d outor corners by 
which the tool rests on the Jaws of the vice when 
dropped in hetwP.en them. One of these bloc·ks 
ie fret~, and alidc!J on guide rods fixed in tho 
?thcr, the twc;> blocks. being kept npart when not 
m use by 11p1ml apnn~s coiled round tho guide 
r-od!. In the top of each l>lock is fixed B power­
ful .cultl.'r , w ith 1\ wedge-shaped ridge. The 
cuttm;; edgo11 cannot be forced agninst each 
other, this fMt11re being pro,·ided for in the 
~P.W.nnined length of tho 11teel gnido rods pro­
Jectlllg through the free block nnd coming in 
contoot w!th the OJ?~OSite jaw of the vice, which 
tbus pro,-Jdes & J>OIIltlve stop. The l ength of the 
tool ie 3 j in., the width 11 in.. a nd the depth 
not. .including the .1~. f in. ; the width of th~ 
~ttang bladee betog f m. The cnt ia made 
••!"Hitanoou•ly from both •ides, ·and it cloon and 
~thout borr or raggPd edge. 'fhe jaws of tho 
vJoe cmployod 1hould Op!:n t o the extent of ~~in. 
to en.alJie the tool to bA dropped in between them 
and utc-d with effort. Thu partl 81"8 interchange. 
able, t.nd new cuttf>rt can be ftUod when n&­
ClMM!ry. The price it 311. 6d. 

63 - IIr•u•u DlllLL Onvolt. 
This la a ahong ancl powerfol driU ebuck 

=n4. for tJu. latb.t by 11--. ltArplee • 8on1, 

SHOP. 

Sheffield. It is 5}in.loog and 'in. in diameter nt 
~he m.androl end, an~ i in. at the opposite end, 
1~ whiCh ~he exp:mdmg jaws of the chuck, fur­
mshed wtth v groo,·cs on tho inner side are 
inserted. This ~nd is deeply scrow.cut for it in. 
to take the mllSSl\'e cap, It in. wide nt the wiclcllt 
part, by which the jnws are gripped on tho dl·ill 
or .tool that has bl.'en pL'\ced between them. The 
prtce of the chuck, which is well-made and nic.:cly 
finished, is 3s. 

54.-Naw COllBI:(BD BLOWPD'E A..'>D Fma 
0H.UCll£1t. 

This is a new kind of blo"-pipe, differin~ f rom 
any yet brought into the mnrk,·t, bCi)auso~ c,·ery 
~rdinary blowpipe nets on ll flume nltogcthtr 
mdependent of it, ·while in this tho firo iil con­
t.'\ined in a chamber fonned by a cap plnceol on 
the end .of the J.>ipe. The pipe itself is of brnas, 
fitted Wlth a white m etal mouthpiece. It is nhont 
8l in. long, including mouthpiece, and is bent nt 
the other extremity, eo aa to present a •hort nrm 
nbout 2~ in. long at right nnA'les to the lonA'9r nrm, 
the bent ~rt, of conne, tRking the form of n quar­
ter of a cu·de. .At tho end of the short arm is n 
cup-shaped chamber, through whiqh the extremity 
passes, terminating in an end having a pin-hole 
aperture. Round this cod is placed aomo wire 
gauze, which forms the bottom of a circular hox 

1\c in • . deep and ~ in. in diameter. In this is 
placed a piece of sponge satumtcd with ttpirits of 
wine,. which is kept in place by n thimble7shapcd 
cc;>venng, with an orening nt tho top l in. in 
dmmetor. thllt fit., t1ghtly O\'c r the box. The 
spirit is ignited, and thP blow~ipo is then U$l'U 
in the ot'Clinnr y way. The pru~o is 2s. 611., ur 
2s. 9d. post free. TKB EoxTou . 

snor: 
A CORNtm J'OR Tnos& WHO \VANT TO TALK IT. 

NOTICE TO CORRESPOXDEXTS. 

• • • lA COM('QIIt!llt:e of the rpteat Pl'<"•"·"urc ,,.,on the 
·• Sllop" columns of \VoRK, C:OIItJ·ilmfur.'4 (Ire 
req1te.<ttcd to be (JI·ic[ and ('OIICille in all future 
quution• and t•cpltra. 

lA CtUMrh&g a11y of tA• •• QHtstioM mltml/lt<l to Cnrrf&· 

pondtr&lt," or i1l ,.t/trr'lHIJ to 17J&¥thlJ1.!1 thnt hen nr>­
peand i!& " SluJp," ll'riUrl are f'f'?Utl/m tn -rf(a to the 
1llnltbfr and 1'"!7• nl-nuttd>n- ojWonK ill •rhk h th•: ~,,,. 
jectu11d1T emuilln'nllon appeared, amllo rti r·r tht locllolill(l 

of tM paraumph to VlhicJt f'([trtncc i1 11mde, o "'' th r. '""IGI• m"L pia« of rl'lldetlt:t', or the WJm.d•·pl11111r, of 
tM tt~Tltn br t11hom the q!Wtiun hru bc:M a.~l·at or to 
.,,w. Cl "flly hcu btfolt. alrtrrcly ul t'ell. AJ&WtN ea"" 
ttot b8 glt._" to queulo111 111.\icA do tJot b«tr 011 •rrb.J«II 
Uud Jatrlr coma Vlith£11. Ule ~~:ope Qj ths AlfJ!ICl:iue. 

. 
I .-LETTERS FnoK CoRnESl>O:-iDEN1'S. 

Simple Sptrlt Lamps for Solde ring, etc.­
E. 1:L (Briqflton).writca :-"1 uso an empty water­
t ight bro.ss cartridge case (us thrown awny hy the 
riiJe volunteers!. Twlstn piece of copper wlro U~thtly 
J•ound it o.ud form a hnndlu like a cnncllesUck. !!lull' 
the empty case Ugbtly wiLh cotton wnf\lllng. then 
fill with os much ruethylBted sph·lt na tl1o wnllrling 
will take up; fit a cap to prevent the spirit empurut­
lng when not in 1180. Io'or a copper bit. I ~et n 
piece of oleo.n copper wh•e, dip an inch In klllt>d 
spit·it, then hold iL In the llnmo of the lnmp with a 
bit or blowpipesolder. \Vith these nnrt o. small blow· 
pipe I c&n llolder everything thnt Is t.oo smulll'or n. 
Human's bit, and o. good deul more too.'' 

l"alry Bella.-A. G. CCardiJn writ~:-" I noti('o 
Jn page OiihVol. 11., Lhnt J. If. t;. ( IJ"altltam,.lntnl 
states he as n fnlry bell \Vith I wonty·slx: strin~d. 
and aa he bns ldodly olfered oo ~tlvn nny fnrthl'r In· 
formation requlrctl, 1 wish to nsk H he will obll~c 
me wiLh the number of stl'ing~ ho hus, of cuch si:te 
of wire." 

Cuttblg Mitres.- PnsT OFFICE Oox ( Rirllmonrl. 
P'a., U.S . .A .) writes:- " Bofot·e lcl\\·ing En~:huul in 
.April, I was inquil"lng fo1· n hn.noly nuwhi no flll' 
cutting mltt·cs on plcluro ft'lLming. A fl"icml, nn 
ezcellent amateur curpenter. n.dvlscu 1110 tu hn,·o 
nothin~r to say to the ordionry milrc -,·nlling 
wacblne,, but t.o trust l!» tho 'l!hOOiing honrtl.' /1u~u 
11!8, Spon s • Mcchllnics Own Hook.' nnrl I he p title, 
for rnltroing moulding. He cx ftl nined thnt. tho 
great dliHculty In keeping the knife tt·uc Inn mll re· 
cutting machine renders it unlit tor use by uny ono 
buL a akLlled mechanic. :So fnr l hn ve been nnsuc. 
ceuful with the shooting bonrcl nnd pinna: the 
mitres turn out fairly true with the snw. but the 
plane however keen and !Inn set, chips Lhe _gilL o1r 
the edges of the mouldhlK ut Lhu joint. Am 1 butllr 
ad~laed aa to the shoollng lloat·d 1 Will somcono 
klndly let me know thcfr experience in Jlictu l·o 
framing." 

Obl•a a114 Gla,.a DrtlUng and Rlvet.lng 
Te•l•,-1'. T. (/Aitclon., N.) writrs :- " IL nlighL ul! 

• 

helpfnl to your rcnilcrs to know nbont the price to 
p K)' for :1 Lhoronghly gooll outllL ot drilling and 
ri\reting tools for Chinn: 

s. d. 
... 5 0 

5 0 
... 1 !l 

1 0 
1 0 

Drill ... . .. ... . .• 
'l',~o dinmonl\ bits ... .. . ... 
Hide cutting- Jlliers ... .. . 
ll•llf·ronncl wire, two sizes 
Small hummer ... ... 

••• ... 
• 
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n.-QUESTIOSS Axswsnsn 0\' ED1TOR AND ST.\1111'. 

InsulAted Wire. - 1\IAO:-I I•'T.- Yonr query 18 , 
wnntln~: consil\ct'tl.bly In rlrtall. nnrl shows o. want 
of knowlcrlgo in the subjccL nt issue. However, I 
fully untlerstnnd what you wnnt lo get ut. \Vind 
yo11r coil exactly In the direction givrn in your 
sketch taken from .. Science for All," tmd couple llP 
v\our bnttcrr Ol'COt"'llng to the directions given in 

, .OKK for Fclmull'Y 15th. and you will nnve the 
North Pole nt your right hnml.- W. D. 

Oar4en Cb&tr.-CHAIR.-1 think the accompany­
ing skctl·h wlll mnko tbc thing clearer to you, and 
perhaps help :rou out of your dlfllculty. Instead of 
rh·otJng tbe bnck cnlls oft he scnt rn1ls to 1 bo bo.ok 
1~. JIUt a i In. Iron rod riKht.through both le~ at 
A. nod allow the hack of the sent to rest. upon Jt, aa 
ahown. Hnroro llnmUr dccitlhll( upon lbo 
cxa.ct places ror the rod 01111 the \'nriollB 
rlvetA, it would ho a good plrm to loke 
four plocea of thin woocl. or l'\'l'll 
cnrrlbonnt, tk'tlrlng l\ Jlmporllon; 
&to rdatioo to tlus ·sizes of the 
various pieces of one bide uf the 
chair, Md then br 
flllll hllf piM t hron~th 
to h ol<l them in JJO:ll- h': · 
tlon, you can ~e v ~ 

Garden Chair : position o! Iron Rod. 

bl' lter hnw ronr chnir will work when finished. 
nnrl so dr•c·idu upon the eXll(;t ~>JIOt to iusel't your 
rh·c1s. l'crhup;i this is not Yen· clear to youi it 
not. look n1 the skclch 11nd trr to imnJCine tnat 
you :u·o looldu" nL fottr slips of thin wood, instead 
nf tlnis li('U clmh· legs. und 1 hat the rh·ets shown 
nre your pin:~. nnol I think you will catch on to the 
itle11.. A motlcl or this sort often scr,·rs to bring 
one ont nr a llitllcullr. nnd 1 wouhl recommend 
yon to tulotlL it "hcnc,·cr rou can llnd it practi­
cable, n:~ it s;n·c~ n lot of thinklng.- G. LF. D. 

Pollsbillg Silver-plated Articles. - .T. T. 
(Car/i.~lc).-lf llwt·o tu·e scmtchcs in the deposita o! 
sihrcl' ufter iL hus !teen scl't\ll'lt·brushcd, it shows 
cilher tltat t.he wil'l'S of the brush are too coars& 
and hnrtl. or lhnt the urticlcs wet·e not polished 
bcroro they wrrc )llnccd in t he phltin, ¥1\l. It the 
nrliclcs wore smoothly polished befot·e being plated. 
the fnu! t muRt. be 111 I be brush, nnd you wust use · 
ono hn,·ing llnct· wires. J\11 scrutchcs in tbe ~· 
face befo1·e plating are rcprodncod in the silver 
cont. A note on bumishintr it> already in the 
Etlllor's hn.uds.- 0. E. ll. 

Grn.mme Dynamo. - G. E. S. CBcrkdCY.>· - I 
shoultl ad\'iso you to ~et n act of castings w1th the 
F. M. cores. 2 in. by 1 ~ m., nnd wind these 'vith 6 lbe. 
or ~o. 2'l donlll(1 cotton co,·ot·ed copper wire. Do 
not J."Ct la.minntcd pnnchings for such o. small 
mnchine. us you wlll ftne1 these troublesome to 4x 
nn•i wind. Get. a solid Pnclnot.tl cogged armatnre 
t:>! in. x 2 h ) with your cnstings, as part of t.he set. 
nnd winrt 111 i!l with 1! lbs. of No. 22 double cot.tou 
co,·e•·utlr•or•i•Or wh·c. Connect the armature collin 
shunt. w il h 1 he F.lll . coils. I t you run the armature 
nt a ~'llCl·ll •1f 2,600 roYol11llons per minute, rou 
should be l\t,to t.o lltrht up from three to tlve Jne&n- • 
detOCCnt lnml'" of 10 c.p. each lamp. You will ftnd 
more dctllils iu my forthcoming articles on ".Model 
};Jeotrlc Li~hlt~. "- G. E. H. 

An Zoally.made Fret MaobiDo.-E. F, (Bat­
tcraca).-You nsk me how to tlx the fra.mo of saw 
on Kt\"l'i(lc'. I tlo not U1ink thnt. I cnn make n 
much J•loincr thnn whnt I suld In page 332, Vol L 
Driven piece of beech, or any similar bard wood. 

• 

r Jg.l.. 
PJg. 3. • • 

Frame of Fnt Saw. 

in tho top or the gnsplpc, nntl In the wood boro a 
amnii hnle, ns l•'i)(. 1. In t hls hole knock in the 
point of 1 he frnme, 1<'1!(. ~. nnd Pce I hat you s,et the 
undc1· sidu of t.hu fi'UIIlti sqnnre with the JliJMI. ~t•· 
else it will nlwurs hu,·e a sluuUng stroke.- \V. R. 8. _, 

• 

• 
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SpoJtt:S. -.T. ,V, n. (0/dham).-Spokesllre not. and 
cau unt In•, turned in the ordinary lathe. A wheeler 
will ~·m ... t i uto!S place 11 ~tpoke in n In the whilst ho 
i; clro:!'• in~ one ~;ide, then give it a turn round 
will! the other hnnd. nnd finish drcMin~ the othe r 
siol•· •>tf. :\lo~t of the t!pokee you ace In wheels on 
lkl;r rart:; arc either lmnd or machine-dressed ones. 
~J•••ko:::i in hen\')' carts nnd larTies arc always 
dro·sse•l hy hund lnhour, and mllde of English ouk. 
'J'hc machine-dressed spokes. which come in lnrge 
quantities f rom :\u•erica.arc invariably of hickor)'. 
In la~c coach-builders' s hops a epoke-dreasi.ng 
ncurllinc i;; kcr1t, but would take up too much space 
in " S ho1• •· for me to describe it; but ready drc88ed 
spukc:; c·a~ l1c bought so cheap that. a wheeler le 
1111t ru:ccs..:untcd to buy a mtlchlne. Th~ how­
E:\'Cr. cnn be procured from Messrs. Whittmg~m 
anrl \\'ilkins, Lon"' Acre, London. lnstructrons 
how to make and d'rcss spokca will be given in the 
J•Rf"!rs 011 whef:l -mukin~.-W. P . 

Patent. - w. L. :\.tlJirminoham) shonld examine 
!l•e spedti cntion~ of the patent whfch ,he fears may 
Jntc rt•· rc with Ius trucle. anct asc:ertrun how muc h 
!('rou nd it a ctually covers. As he does not want to 
111nkc watches. it may be that his ala.rrn is needless. 
Th•; s toccl tlcatiun runy he bought from the Pntcnt 
(Jtlicc. or ltu can see it !or nothmg at a Patent 
Lihrary. .\s he is o. Uirrr.ingbam man. he ho.d 
be tte r go to the Pntcnt 
Library. Corporation Duilcl­
ings. Uirmingbaro.-C. C. C. 

Sheet-Iron Tanlc•,-CO!"· 
STA:ST HEADER. - It your ~­
tnoks are not thick enough 
to caulk light. you can pro­
ceed somewho.t as you say. 
Prepare a ve l'}' thick paint 
or red lend, while lead, boiled 
oil. o.nd tc rcbine: make it as 
truck as treo.cle; coat. the laps 
well with this mixture and 
also a strip of canvu o.nd 
place it bet wcen the hvo; 
you will not be able to draw 
the rivets through two thick· 
nesses of stoat sheet iron; 
you ought to punch aU boles 
by o.gnugc before attempting 
to put together. Your holes 
t~ tlouJd be fllirl( close to­
gether-about I in. from 
centre to ccntre.-R. A. 

SIIOP . 

wood with glue nnd woorJcn spri~'11. such 11-'4 used 
by shocmo.kcrs, the h:utltcr heln~ llrst soaketl in 
water to mnkc lt Jlliublc. '\"l••·n thl! l<!ar her is 
dry. the bobb agnin turueci true. Tile lHlh!! ar-., of the 
kind used in Fi1."ll. :! anti~. and arc mudc of \'ariuus 
sizes. 8 in. to J2 in. beinJ; the most usual: tlw lu~e 
size would be used in t'i;: . .&. ~1nl'" nrP. llul'IC by 
a lni'!Ce number of pict'CII of cnlic•, l)t·in;: tu-;wned 
together, and are ot \' llriOIUI dinmc U:rs and thick­
nesses. 'fhey arc used in .lo~ig. 1 for colourin~e up 
the \Vork. 1'he sand used L; called Trent r;o.nd ; it can 
be procured in tbe rough or prcpurctl. 'fo prepare 
it, lt. is first po11nded in n mortar, then run through 
a fine eic\'e: the finer the &and la m ado the better 
will be the work. The sand Is then rnbcd with 
oil, just sufficient to keep lt together, so thnt lt 
cannot be blown away in dust. b hefth:ld lime, 
crocus, and rotten.stone, are usc<l for colouring 
purposes. S hcftleld lime iB, I think, the bcsl, it keeps 
the mop cleaner and cleons the work better than 
the other two. When polishing, the work i11 aJr 
plied to the bob at an o.nglc, so that the eu.nd he ld 
in the hand may trickle down between lt and the 
bob. .Alter Leing done with the sand it hu .. dull, 
greasy appearance, but this is removed in being 
coloured on the mo p. 'fhc crocus, Sheffield lime, 
or roucnstllne. is applied to the mop as occruslon 
requires (txperiencc shows wt.en), and adds lustre 

• 

• 
T.lg. 3. 

l'ig . .2. 

f' 

• 
fig.4. • • 

, 

• • 

from "!'rio11s source~ will gh•e tb l!j!c qucrl,ta the 1 formauon they rcfJutrc. Drowns cJt \ ' llriOlli •I ailn­
mny ~J() prcxlucetl on !•ru.'\3 nrtlcle3 by irnll~~~~ es 
the rn. •n a sol111luf! of rulrntc.and Iron. Yiolet. b ng 
solui!Oit uf chlondc of nnlnnony. Chocolate, 1b & 

hurnrng on the s~rrf~ce or !he brii.S.'I moist red oxl~ 
of iron, und JIOI L~h tug With lllo.ck lead. A g1lOd 
green cnn be produced bf trentlo~; on bt:l!!l 
!ollowa: m~ke n solution o I oz. bichloride or m:! 
cury In 1 prnt or l'incgar : btu!!h the article~~ w~u 
wltJ• this. and whilst wet dust on black lead thlciUy 
nnd polioh ; lacquer with green lacquer com~ ot 
one part lnc \'urnlsh or ebellnc, !our or tunneri 
and one of gamboge dlssol\'cd in methylated l!lllri~ 
S teel grey may bo prodoccd by o. diluted briilinr 
solution of muriate of arsenic. Blue can be pm. 
duced with hyposulphlte of eoda. Antique gyeeu 
bronzes may be obtained by alternAtelr wuhlng 
with diluted acetic ncltl and cX]!Ofilog to the tomes 
of ammonia, or by boillng In a strong ~lutio11 of 
nitrate of copper. Another method ill by wuhing 
the metals [n a liquid made of 10 grnlDJI ~n N IL. 
10 gro.lna cream of tartar, 10 grains acetate ot 
copper, and~ grains carbonate o! sodn d l..!iolted la 
4 fluid drams oJ Tincgar. G. D. G., who inqnired 
particularly about steel bronze. mJght try some of 
the metallic enamels: steel anlcnbntc. mude br T. 
PnTitt & Co.,la Yery goorl; it Is £old nt most iro'n­

mongers' and colounnen'e a1 
6d. per bottle, and, I bellen. 
AlJT)Inall makca a llimllar 
thing. For sttd for conoer· 
tlna recti:! I should try £ome 
of the steel J)f~ n manut~ 
turcrs nt Bit·mingham IUld 
CIJ!e\'i'hcrc.-H. A . 

• 

A 

c 

SUvcrtng Blcyclo Parta. 
-w. E. u. cllull) -m \'oar 
COI'Tcspondcnt m~. I 
tllinki how to &Over plate or 
nickc plate. It Is needJees 

Braaa PoU.htng.-ARGt1-
:.UEST. -The following de­
scriplion will give you an 
idea bow braas work Is 
polished. The machine 
l!hown [n Fig. 1 la for use 
where steam or other power 
Is employed. o.nd il. speeded 
up to 2.000 or :1,000 revolu· 
\ions per minute (I he greater 
the speed the better. tho 
polis h obtaincd l. The screws 
c on the ends of the &pindle 
are cut the re\·ersc of cnch 
other . so that when the 
spindle is running (they al­
ways rnn towards the ope­
rator) the resistance cnu-ed 
by the work which is bclng 
polbbed tends to screw \he 
bob on the spindle. It ia 
fitted \\ith fAst and loose 
pulleys. The spindle should 
be made of steeL and bear­
ings should not be lesa than 

'y------·-·----. ...... ~-J- • 

. tor him to attempt this tFllh· 
out o. somewhat cxpe.D!:lt'a 
plAting pl.nnt, and coMider­
nlJie experience in U!ing ll. 
It he muM onlf to J)late 
parta of his own tricycle 
the irle.n 1.3 o brord. he woald 
get them done for a tew 
ehlllinb"ll. It he mean.t to 
try it hlmsclf be will a~Dd 
1l\·e or 11lx times more Cor 
U1e nec~ry plant and wW 
not be a ble to do IL tbeA. 
(:?1 "How to Nickel Plate.&. 
and I-". Sp<tns' Red pes.- Loo· 
don.-.A. S. P. 

Wheel Gearlng.- 0. R. 
(Durham). - Taldn~t JOGl 
wbecl!l J\0!. 1 and 3 at • tl. 
diameter . and wheels N011.! 
and 4 M 6 tt. dillrueter. t bm 
n.xle No. 4 will make 11i.xtr· 
tour re\'olutlonll to one ol 
wheel No. 1, 110 if the latter 
m.nkcs four revolollona per 
minute. n ll ft. wheel on Axle 
.No. 4 "'m be travelling at a 
llpced of .'HI miles per boar. 
l do not think .rou <=!" -~ 
enough power m a bano& 
crank •· to do thls work. OD 
an ordinary road you would 
reqnire about halt a hOliiO 
110wcr to keep the speed ap. 
-F.O. 

G f 

H 
Pig. 5-

4 fn. wide, because the hi~h 
speed and sand working in 
wear them awny quickly. 

Polishing Machines.. Pig. L-A, Loose Pulley; B, Past Pulley; CC, Tapering Enda or Sptndlll 
cut wtth a Rough Thread : D D, OU Boxes; E E. Adjusting Screws tor &.aringa. Fig. 2.­
Altematlve End or Spindle-A, Fast Collar; B, Loose Collar; C, Lock No.t; D, Spindle. 
Ftg. 3.-Met':lod. or Driving Spindle- A, Drh1ng Wheel; D, OU Box.ea; E E, Adjusting 
Screws.. Pie • ._-Another form of Macbln.e-A, Rollnd Fue Bob ; B, Flat Pue Bob; c. 
Pulley: D, Dr1T1Dg Wheel; E E E, Spindle ; F P. Adjuttng Screws ror Spincllet; a o, Crank 
and Driving Splndle ; B, Treadle; I I I.l'ra.meworiL Fig. G.-Enlarged Sectlon of Spindle 
Ends and Bearings 1n Plg. 4 - A, Plate with Taper Hole; 8 B, End a of Bpindlee tapered to 
1it Plate, etc.; C, Plate tor other End, acrewed; D, Lock Bu1i; E. A.d.Jutlng Screw ftttlnb 
1n Plate C. 

Band Power Bol.d.­
:s101o (/1ratlfonD. - far 
your h ok-t. r ou should poc 

J.o'ig. 2 Is another arrangement for ftx:ing bobs 
to spin•ll'!:1, and Is used with wooden wheel 
bobs. wltic b are described further on. The 
mode of tlri ving these epiJ1dles la shown In Fig. 3. 
,\ ill the drh·in~ wheel fitted to a abaft. \\'bleb runa 
under the bench on which the eplndle is mounted, 
the top of the bench be~· I1Sed to bold the polish­
ing sand. 1-'ig. 4 i3 a eubstltute where ata.m 
po we r is not used,and rorn which fairly good reaolta 
cnn be obtained. The sketch shows tbe general 
coMtruclion of IL Approximate dimensions are­
height rrorn bottom to top, 4 ft.IS in.; ootalde width. 
3 fL 'fbe frn111lng is made from IS In. Ol' 8 ln. by 3 bL. 
wOOtl; the bobs o.re bed on ~ndle In efmJ.1ar 
manner lO that shown in Fig. 2, and can be made 
of \'arlous shapes on the face. according to work. 
rjg~.5 iS 4D enll\rgecl &ectJon Of bearfnga Of spindles 
1n I' 1:,c. L l'lates " a should bo aboa' 21 In. by H 
in. t.y ~ In •• made of iroa. wllb a eteel race. and 
hamencd. Plate A sboulcl alwara be made with a 
drill hole at the bottom of connterslnk; al110 the 
end or adjustln~ tcrew 11 mqn be made tn the 
l!arne. manner ; lbe obJect of U is ·tha' the points 
of . llpmdle a JIB lhaJI not be worn down. also 
sprno.lle wiU tun eaaier. PolDla of ._,indle and 
411ju'ltin~ screw mnat be 1teeled and banletled ! the 
hard•~r the beuer. The materlala used for J)(iUah· 
ln~e ure bob~,. mope, aand, c:roc01, Bhemeld lime. 

. and rntv·nAtone. The bot. used oo Fig. 1 Are 
maciP. from walru• and IM!llbone ' hlda. ball's neck. 
ll.nfl trom felt. The leather bobe are beet. and 
vury i.n sim (rom I or 1! In. br 4 ln .. to• IS or 8 In. by 
I ~ In. The wooden wheel bobe p~ioult men­
ttone•l nre discs of '"ood tamed true and the race 
run·rcd with leather ; either of the above three 
kln<la are suitable. The leather Ja ftxed t.o the 

• 

, the hauUog rope puD~r 
to the work. Work done OD a macldne as shown tHreet on the axis of the worm. and th!.ti:~ 
fn Fig. 4 has not so good a tJnlah as that done OD wneel upon the barrel sb.a!_t; ~e .':_'ul~l!ven:ome 
O.pt?W~ splndlc. bot a good polish can be obtAined power will be 22 to 1 to raL!e u C'll nn be !!D In. 
wtth care. Wben tbe arti.clo b.a.e' been done with f.rfctlon . The hBuling rope p~lle~ 111~J.1 notches 
tbo 81lnd. a plec~ or brass or steel should be held dillmeter, and Its groove mar ta\e ra 1 Tbe 
ag11Inst tho bob1o eerape off the eancl: then apply In fta aid~ to pre,·ent. the ru) thorn ~·~fo"!'b~ u 
rottenetone or one of tbe other eomposUions to the worm mould then be I i lrL J1 tc t' tt d1 briM 111 
bob and colour off. The dotted llno in Fig. 4 Is f gears will h.avc twenty teeth, w 1 .c 1 

"" barrel (or 
a box about 6 in. deep, in which the sand is kept. dlamm1eter to 9• In. nt•a.rlr: tll1~ \~::'dlnGe 18 in. ID 
The sand can be cleaned from emboeaed or figured pulley lf that u wed1 shon t _en d ' metn, 
work by being soaked in petroleum and then diameoor. The ~rew Is to Le 4 10• In ltloa tbo 
brushed with a soft bi'Wih: tbe artJcles should then it ,.m be eclf·lltl.'l.tillni'?R' In :t"r. --~r.OUJ.ib ID 
then be dried out in wano sawdUJit. rubbed over amde of thread to a:crs bctnR' ~ w;e b worm 
wi.lh eom.e clun old rag, and lAcquered If required. prevent the worm from being dri~·en by-1 t ·~lea aa 
There are ma ny ftnris In ,fOO.r cltr_ who llnppl.y wheel. Thcso di111ensioo~ will ~~~c vc oca The 
poliahinfr requWtes: Messrs. .J. E. Hartley & Co.1 22 to L between the hnollng ao~;rcun'):r:IT'amdtr 
t;L Paul a S<lllllJ"e, and llr. W . A. CArlrlc, 48 u.na worm shaft should nowhere ..,.ve a . he worm 
60. Conslitotion lUll, are two of them; I hav., aleo than tin., and the bnrrclshllltbe. o~ wh~b'!z! 1· ID. la 
eecn spindles i.n Messrs. R. Uotd & Co.'s. 135 and wheel la kered. mu..'ft not ea 1'n tbls 
136, SteeJhouse Lane. and 1n tlte second-hand shops dlameter. No ~ \\'heels arc nec~~~urre tbe 
In the same 11treet. but second-band articles n.rc construction. I should 11dviAC you 0 1 

1 ll.nd 
not alwo.ya the chupest. Leather and felt bobs price of fluch gear before makln:; it; you IU3 
are sold In a. shop In Steclhousc Lane. but 1 forgot IL cheaper to butlt.- F. C. dl 
the name of the fipn.-BR.lSS. Granty Danlo 1 BatterY.-C. f'. T .- The t :S 

Sweaty Bmncla.- S. w·. (Cambtrtctll, S. E .).- tloM for charging thl<t buttery 'n·rc ' \ulte ~me .D.­
I am BOI'TY that I rlo not kno '" of any remedy for you have followed tharn fa irbrully. th1o h!:::e 1oa 
this. It. ls const itullonul. an•l yoo ou;.cbt to con•ult tune om!ttcd to ananlgamnt«' Ulr ·~~cided c:oppel" 
a medlcaJ man; it Ll d ruu;cro11s to apply nnrthlog got a tllm of una o:rlolu and rlne r t 11 __.11, toe 
that. will stop perspiration: the came of it mu.~t l.e on the dnc clement •t.hi!t wM Ull' pow t r ae.tJoll· 
removed. You might try drying your bands alter for nn~&)f!li~). ami thla re!II!!.Lt-.,.1 llldl f_n,~~r tJse 
WIUiblng tn oatmeal or bmn, o..nd rub occruionally In The 81Jintlon mu!lt not be dl~turl...: -
either whll8t at " ·ork; tha may recutylt u UtUc.- battery ho.s bet:n I!Ct up.- G. E. D. dGo ~ 

R.B~--- -C n O C B O N d Slot GnarcL-.J. C. t1I1,t."f1c).;,'!J'pte:'~botJ•• 
sv~«- . . ., . . ., 1010, o.n ntbe~. lngcuion..s. hnt I am o.fm 1 too c ..... aher .. 

-Tho following recipes and lnltructJona coUeck'Cl a c:otomerelal aucce..s. 'J'bc bat&Uf .. 
• 
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. . . ule feature us being linhle to ftlil, a!'d for 
(lhJCcllO~l:li>IO Ul>lJ'll'ULU:! iL \\'Ulthi be Y(lt'Y lDCOU-
. 1, , · )J<Il . l ' 
._. • L' c >cuient.-.., · · b 

1 
ailung Furnlture,·- J. H.-1'he wood mny e 

~· d rcllow- a t!IO"L uunsunl c~lour tor ~url.liture 
~l,'?~sing 11 ~olutio t.t ot picric uc1d. It t.lus lS not 
sruBcient, wrJLo ugnllt.-lJ. D. . 

Tool contrivance. - J . D.- No .spec•a.l c~n· 
· .0 is required t.o turn wnshmg muchmo 

trl\· ~·~c Your lutbe is, of COIU'SC. provided wilh a 
ToUc.r:t and it 11111y be presumed you bnve tho 

di~~ary tools for doin~ plniu w ork. Dcy_ond Ut~se 
or thiug is ubsoluLely necessa1·y but sktll, whlch 
:n onlr be acquired with praol.ico.-D. D. 

Oak Va.rnLBhing, etc.- H . A. (lfaclmev).-lt ~ou 
dnd tllnt the varnish has sunk into tho woo~. ~wo 
o.notbcr couL. You will, however~ save. vat·tush by 
rlrst sizil1~ tbe wood. Apply t he s1ze wtth n brush 
nnd do nut \'nrnish till dry. 'l'ho best. vnrnisb to 
use depends on circumsUlnces: Cor you ~ould 
naturally not uso the sumc on o. )JICCo of carv mg o.s 
0 0 work out of doors. As you rlo not any anything 
about this, o.ll I cnu do is to tu! ~· isc .you to osk at 
the ollsbop where you deal wlucb 18 t he best for 
your vurposo who.tc,·er it mny bel. You cannot do 
better than ' r ead WORK, including the "Shop" 
colulllnS for informo.tiou ahout p()l.ishinJ:t. Iudi­
'V idua.l U:quirie3 nre answered and dllllculllcs mot 
there noil no book on the snhjcct ca n do more 
tba.n deal wilb generalities.-]). D. 

)luatcal Glasses. - .l\IuSt CA( .. - A full set of 
musical glasses should consist of t wcnty·lh·e, that 
is, two octll\·es, but a ny n umber m ay be u;,ed, 
either more or less, the difficulty inct·casing tho 
larger the mrntbcr, and growing smaller t.l\c fewer, 
used. The ~lnsses should be as n early os possible 
of the same height. Champagne, port, or claret, 
it of good flint glass, and cut, not cast, gi,·e e.x­
cellen~ resulls. It requires some a mount of time 
and patience, n ot to mention expense, to get a 
eomplete set and w ell in tune, a l though the latter 
mar be adjusted by partly filling the glasses with 
water. No r ule cnn be given tor selcclion. glasses 
of apparently the same size, thick ness, and height 
varying in pitch to the extent of several notes ; 
this must dcpeud, therefore, upon U1e ell.r ; ~~r­
ally, however, it will be found that thin g ea 
gh·e a deep, and stout ones a shr ill , tone. Ha ";ng 
selected the requisite number, place them upside 
down on a boa.rd, leaving a space of i in. clear 
between the edges. They should be in two rows, 
the "natural" notes in the front ro~1 and the 
11 sharps and ftata" In the second row, IJlUS: 

CSDS FSGIAS CSDI FSG#AS 
CDEFGABO'l>EFGABO 
Measure 1l in. from the outside of these, and 
from this measurement cut your baseboard 
which should be of ! in. pine. On this board 
fasten each gla.ss by three 'fi'OOden clips. or 
buttooa. It will not be necessary to make three 
for each glass, as some will fasten down two 
each. They should be ot I Jn. at~ &nd be lined 
on the under side with so(t leather to make them 
grip tlrmly on to the stands ot the glasses, and 
&l....oo mlniri1lse the risk of breakage. Some prefer 
to sink each glass into the bo.seboard 'the thiclrness 
of its own foot, a nd then screw the b uttons on 
le\"el; but having tried both ruethods I have come 
~o ~e conclusion that the former is the best, as 
. r n rou can m ore easily replace a g lass, &nd ther e 
~no r~ of the to,ot being too large, as the buttons 
~ easily be adjusted to any difference o! size. 
Stdes and ends sh ould be DO\'f' fitted to t he bnse­
bohurd and hinged so that they will all ta ll outwo.rds 
w ~n. the ~lasses are required for use; aud in 
addiuou a lid should be h inged to the back in tho 
~ntre of which a fa.lliu~ handle should be 'placed. 
. llebw~ole should be rll.lSed on tour feet a bout &n 
me h1~;h.-R. F. 

Nol.ey, Tremulant 1D Organ.- J. W. H. (H olm--
1DOf>d, Co. IJown}. - Probably your tremulunt re­
~=s tbe pall~:t reco,·crillg With leather so ns to 

en the sound when in action. If j-ou have 
~~m, I~ .ca

1 
n ~e en~losed inside a box hncd with 

At.· w IC l Wl ll Sll ll fu rther deaden the soWld 
the ~~~her a.lt.ernatlvo is to. remo\·e it entirely t1·oni 
dis rgan and pluce it m a cupboa1·d at some 
con~~~ trg ~~ th~ iuatrumout, or i u the next room 
answer 'u e Wtnd to it by a l l iu. tube. It will 
n1eot it.s~ltst aad weU ns when fixed on tho instru­
got at wb • an can be fixed where it can be easily 
and .. en required. As it at:LS ou both •· choir" 
&oundfo':J ~rgubon,''hprobably thoro is only a single 

Jlo118 or t mauuals.-l\1. \V. 
and lio~st~~~t·~-HU OUSE 

1
AOENT.- Appraiaer's 

l t. and all ~ . cence s set down at £2. 
be obtained ~rmauoo with re~;nrd to it, way 
Olllce. We n:e .Jho neares t l\loney Order Post 
may slmpl 1 o· '~'Cn to understand that. a person 
must not l~t ~~~C?~ead 'b~tbout a. Ucenee, but he 
&nnuo.t \'o.lue of ~~~e ousea of ntore thaa the 
'Va.luo.Uou betwe £25 Pe.r annum, or ma.ko a ny f:l

1 
abort, witbo~ ~u:p<nng a

1
nd incoming tenant. 

business r I CCJJC~? 1e C~t.o never extend 
COmmission o~eoU~c~e wrttor'_s ~lBtrict. the usual 
.. '~utern SUdea. g rents 19" pc~ cent.-S. \V. 

.Is 1t the ucb•utiv ~ ll. C. T. l flolloway) asks 
Ptcture Printed 1 /j

0 
t.!'t. forms the s lide. or is the 

&llJ' longer than r e plate3 ha\·e to bo exposed 
~wer t.o u c 1,ori an ordinar)· photogruph 1" 1n 
~re 6~b ~! l\iarch:· wl~·ouldlrdefer l~itn to WoRK for 
811 Prmting lant.crn sUere CSCI'Jbec.l the met hod trJ'01 h.t' ncl:'(llh·c is notd~ I would ltcre briefly 

llt. 'rhc exact llm~ ta'kbnt o. plnt<'.PrinLl d 
en for printlo~ will 1 

S.I-JOP. 

ho.ve to bo determined by experi ment, a s the plntca 
of different makers vary in scn slt h•eness. 1 think 
H. U. 'f . will find the lntot·mo.tion h e...pcctls ~~~ the 
answer I have referred to. lf not •• vr1Lc ngnm and 
stnte difficulties more tuUy, and I will endeavour 
to nnswer.-0. B. 

Dressing Table, eto. - ANXI00 8 TO KNOW. 
- There is not sufllcioot apaco a t. m y d iRposal 
to tl'ent of t heso nrtlclca so fully 11.8 1 should 
like; therefore, should thoro bo ono or two !loints 
rather blunt, you will kno w the rca8on. As how· 
ever, you only a sk for dt:~:~ il{UB, perhaps you do not 
need the Utt.lo 1 do any. You do n ot. a8k tor un)'· 
thing elaborate, so I ho.ve given you ordlnury 

Dresstng Table. 

p,atterns. R efer for drawer making and joinery to 
' Some Lessons 'from an old Bureau " (page 113, 

Vol. I .) ; &nd for table top to "Linl.ng u p" (po.ges 
210, 234, Vol. L). These are meant to be 3ft. 6 in. 
long each. The drawers will run on mortised 
&nd tenoned frames, either left clear or dlled in by 
a board of thin stuff, in the same manner that a 
slate is encased within its frame. For making the 
p,linth r efer to " Combination Bedroom Suite," 
'Coal Box,'' or some other of t be numerous articles 
~onx. You will also find some eeryiceable 

..._ · ~. -

Wuhnancl. 
• 

hints in "A Small Sideboard." In comen of plinth, 
g lue and screw slltall blocka uodemeat.h for further 
stl'eogth, to which to •ttach caatora. Width of 
pedestals, inside plinth. 13 In. : width of opening, 
15 in. 'fhe heilchta ran.~ from 28 in. to as much aa 
31 in. You will find 29 in. the most conTeniont. 
Sides of to.ble (meuuring on plinth) about 18 in. 
Each drawer under to.ble top will be a tritle lanror 
than the one abo"re it.; you can easily calculate the 
s izes, allowing <!~ in. tor pllnt.h and I in. tor each 
di\'isiou. The same thickness '"ill suit. for aides. 
Jewel boxes wiU be a bout ll in. wide, and 10 in. or 
ll iu. high, and S! in. or 9 in. from back to front. 
Divisions anu sides for them will do of i in. stuJf. 
Tbe glass Crume will be about 17 in. b_y U in., ex­
clush ·e of mouldin~, and pediment. l have pur­
}Jo,cly placed l.lro.c&et.o, in preference to turned 

columns (the latter will not be FO tl nu). for tl•o 
support or Ule gluss fi'UIIIC, which Will ~Will!{ l.y 
ntcuns of n m o\'crnunt l.o Le ub1ui111·tl ut Ull\' cuiJinct 
bruss foundur'a. \\'n~ltstuud will bo t l1c l>U II IC 
h eight . Get the marble tru111 uny II IIUIHn '::s. uud ll't 
him bore a few holes through iL, by rucuns of which 
the tile-bnck, etc .. can be screwed on. ~ix tlleil, let 
iuto a rubhet and secured by a thin bourd nulleu 
behind, will be r equired. Lege to IJo tu1·ued (l·om 
2• in. s tulf. I would say more, but spuc.c will o ut 
}ICrlllit. Duy 11D lndex of W OUK, Vol. J. - J . l:;. 

Hor· e-Power of Pumping Engine.-E. 11. M. 
( '1'/uu:kley).-'l'he trlcUoo of a Culrly JCCJod Jllllttplug 
cul{ine IUld pumpe ebould not exceed twenty per 
cc ut. , und upon UU. beetayour qut:8tiooa are soh ·cd 
Wl 1mtlcr :-

'fo rnlse GO cubic feet of water 30 fathOID.I ( =180 fL) 
per minute:-

80 cublo fee t. 
62'31be. per cubic foot. 

180 
100 

300 

3738 lbt. wolgh&. 
180 fooL lltL --

200()40 
3738 

6i28i0 foe¥ lbs. n et work. 
20 per cent. 13!008 

• 

• 

807-WS tootlb3. ~o,rro1!3 work per 
UIWUlC. 

807-108 
33000 

= 21! h orse-power (nearly). 

The olh er questiollll are eol'f'ed in the same way, 
and, o.s our space ia limlted. l uum:ly ~Ye the 
result.s, n oting thD.t 33,000 toot I be. per w inute is one 
borse.power. To raise 50 cubic feet ~ fat boru ... 
13\ horse-power; to raise 20 cubic feetlO lat t.oro.,, :!~ 
!Jor,e-power; the total power ~uired Ja Wi bvr~-
power.-F. C. -

Appllcation of Zleotric1t7 to the Cure of 
Diseaae.- W. W. (Pattudau).-1 write as ex}Jtn· 
euce dictates. Although I ha "re au1fered Tery w ucb 
from neuralgic p&ina &nd nervoWI weakneiiiJ couae­
q uent upon indigestion, and have tried m~netic ~~ 1.o1 
and electrical appliances, I h1n·e not expeneoced uJJ; 
benefit theretrom. In my circle ot friends the.rc &rd 
others who have had similar experien~ • nd l do 
not know of one curt effected by gnl"r•ruc or ma~­
netic belts. l have seen electricity aiJplied in our L~ 
pito.ls for the relief of pain &Dd o.s an aid in tbe 
cure ot certain diseases. Morbid growths may ~ 
removed by the electric caateriser; supertluou.:s 
hair by 110 electric d epilatory : the action of ne:Te~ 
ana muscles may be stimulated by the proper UIJI•li· 
cation ot a lrlgh-tenaion current. as from a m eau:al 
coil, and thus proper circulation restored in par-a.­
lysed limbs; poisons may be eliminated from tlle 
hum&n body by electrolysis; bot belts are uselt:st 
for·sucb. a plll"J)09e. U you will write to me. en ­
closing stamped directed envelope for reply. telling 
me all particulars about your compla.iot tea use. age. 
habits, work, &nd any other matters relating to 
your sufferintft)· I will advi8e 70U hO\\' to obtain 
relief. I sha have something to ea,- about m ediCILl 
coils in my !orthcolning articles on "Colls."-G. E. a 
• Zither Wire.-W. 'J:. (BeifcuC).- The strings used 
for the zither consist ot steel, brass. gut, and ateel 
or silk coYered with copper or sih·er wire.. The 
first &nd second melod7 atrinp are of No. 8 ~1. 
the third of No. 9 brass .....tre. the fourtll ~d iitth 
of steel covered, while ol the ~mpe.nlment 
strings, Nos. 1, 3. 6, 8, and 11 are of gut, the re­
m ainder beintr of a:ilk covered. Tutonl for the 
zither, conlainmg IL complete ec&le with method for 
tuning, can be obtained from Messrs. ChU\"era tLnd 
Co., St. Stephen's, Norwich. who also aoppiJ' strings. 
eto.-R. F. 

Engine Castlnga.- A.. E . quJte d epends on type. 
q_uali tr. &nd nuo1ber of J'l:lrlS, some being eo much 
stnlpler tllan otliers. F rom £2 to £3 would be 
charged for 3~ in. or 4 in. cylinder enJrine aet. The 
following supply sets: llhlls. Sunderland; J.ee. 
High H olborn; Dorrin~ton, West Gonon, M&n· 
che3ter .-.J. 

Pinholee m Soldering.- E. W. (Soldtrlno).- 1 
should say that Lhe cause o! the pin boles tb.at you 
complain ot wu either wlthdra wing the bt.>nt 
before the solder had sulliclenll,- llowed on rho 
artiol~ or some detect in the spelter. What is iLS 
composition, and do you buy 1t or make it yoursoll' r 
You can do nothing to avoid the pitting caused b,r 
throwing the borax on the work: but wh1· tl1row IL 
on it you are part..lcubr about the work 1 'fake up o. 
lltUe on the spatula &nd ap{Jl )." to t.be parts rcquit•Jnte 
it. With regard to the pinboles pre,·iously lll<'n­
tioned. it lhe articles are to be plnted UH!ro would 
be no olijection to tilling them with soft mciAl..­
R.A. 

Bookbtndlng; l!llonogram 1D Gold.- A.. G. C • 
(Tottenham). - 1!. a.s you say, you uro a cons l.llnt 
reader of \V oRA, I an1alfru.id that :rou do not protlt 
much by rour readillg; Cor tbc iniomiUtion which 
:rou deaire hns been ~:h'en not less lhan three tint<:S. 
In .Nos. U , 2,. aud 27, on pp. 2:!1

1 351. 1wd 4:.'!.1. ~ou 
will find deto.iled ins trucu ons 10r Jcucrin:.: bOo!.: 
backs in gold. The same t hln~.: 41•Pii<'s to l" IUIIIJi ing 
mono~o.rrama or nnv other de \'icc upon !Jook co,·c r3. 
K indly turn up tl)csc p l\1,;1!!!. uml when rou I.Ja,·e 
fouud them, pleo.sc IDakc n note of it.-G. C. -
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Woru Bcartap.- A. I. B. (PrtMIOII).- 1 do not 
know ot any Wily of lining \\ u rn l~<:nrha~o-:t with 
whiu• metl\1. The WtlT I a•lopt whh th·· cla,_.. of 
bt'arlnl('8 t hnt I ha\"e 111011t. to clo wlth- ,·17- . 14lwn 
m uwcr4. knife rnachin<ll'l clc. -111 to bu.,h th""' IJr 
swentlntr a thin p iece of Lruu ha euch uf the huh·cs 
o f tlto bcarin~e. or by fllinl( tho bcArlnl(s dowu till 
tho l!ldcl do not qnltu touch when Jtluc'--.1 on the 
splndh:. and then hollowing them down a Ut.llo 
with a round file. It the bearln1,;tJ tare In ono pi'--re• 
11.1t flolucthncs is tho caae, l turn l' thin tube ut IJrus, 
e nd I cl. In to them. 1 ha \'u IC\' Ilcr.allr Collllll t bc•e 
p l11ns to unswcr \'cry well. I n~ttnaclloo on IIC.Ihleriug 
appeared In Xos. 17, !3, aod 3:!.- ll. A. 

Mapotla~ Telephouo Ban.-J. T. (T.ieu-­
f'OOlJ.-1 wau ,·err mnch Jtlet&.k .. l to have roor ll'lter 
ln rt•fcrcnc:e to the nbon•. altholi)Ch l C"anuot unel<' r­
llaml why rou ehould take c xt:cptlon to the method 
of utcu;taclldln.: at<.'Ol btlrs descriiJcd br mo. lly tho 
way, lt was '1' •• \. L. who aMt d tor tho loformntlon: 
ho wna not deseribln.rf. the tne tbtXI. 'l'ho d CIICripLioo 
is l{lven O\'er tho intllnls \V. 1)., and, to IIRO u vul­
garism, "ti111L WM me." 1 know IL li n lllllc dilll­
cuiL to uoclcntond tho windlmc or riJ,tht- nnd left· 
h rmd splrnl!l, nncl tho wnr to KcL n r1c.-lrud JIOiority, 
buL t hu 111ctluxl b"in•n by yourself la <'lUlcllr what I 
Juwe llkctchcd. If )"OU look At. the di,\!;TQID awn in 
rou will rloubtlllllll tlnd that this is t ho Ctlse. 1 am 
nl wnrs plea_"Cd to recci\'C a letter from any one who 
showlf an Interest in wllllt ho LJ writlo.: nbout.­
W . H. 

ElophQ.Dta' Teeth, Worldzlg.- J. 5 . S. D. (Dub­
lilt). In " lloltzuptrcrs." Yol. l .. JJOI('O 13!), I f\nd the 
nnawcr to your question. ·• '!'he grinders or the 
elcphnut ere oc:casiono.U1 worked : b ut their triple 
etructuro of plates of tbo ha rd onnmcl, oC softer 
Ivory, nod of still Roftcr cement. which do not 
unite Inn perfect manner. renders them uno,·cn in 
texture. Uwinf:f to the hnrdneM ot tbu plntes of the 
cnluncl. I he l(rlndcrs aro generally worked by the 
tlluh of 1 he lnpidn.ry: t hey are but llttlo used, nnd 
when tllvidcd into thin plah.'B are disposed to sepa­
rate. (rum chnugu of o.tmosphere. the union or thei r 
TC!i!JCCI h ·o pnrt.~ being somewhat imperCU~.:t. 1'hey 
uro •nade into small orname nts, kntro bundles, and 
boxc:., which are uccnsiowill)· Jmported.''-F. A. M. 

Rtabea for Co.nlklng.-B. S. JJ. ( IVarwick).-
11. Unllurd, High titreet. .Hoyswn, Ucrt. .. , willsupph· 
you '' lth e no ugh rushes to cnulk a dozen barreL! 
tor GU • und posi.Bge 3d.. pe r parce ls voet. M they aru 
ve ry liKht. I cannot give you n.ny Information on 
cooperlng, except in the Ude o r l ho rut~hc.-.. which 
uru Heucrully split ani\ gre~Ll~Cd before bolD~ placed 
in tho Jolnw.-U. H. B. 

Ct\moro.- H 0.\~r r.nA will rof11r buck to ~o. l:l 
ol thisJmllllcutlon, hu will sco a dl·lulled llhls lrnlcd 
urtlclc on 1 he subject of camrrn makln.:. Tho 
dlul(nun~t g iven are for a whole plate squnru 
cau•crn. Fur u halt plute a little lhchter wood may 
be used, I he rlark slides being mado G} In. br 4f In .• 
inslcntl of tll in. by Glln., nncltho bnokot tholustrn· 
meut to con tain a focn1sin~ t~crccn of 6} in.aquure, 
and the rcsl. reduced in Jlroportlon. Y cs; any 
al:r.c s•unllcr plate may be usccl than that for which 
tho cuwcn\ I ll coustructccl: tho ouly pro,·isJon j;~ to 
ha,·o curriers to hold the slzo or plo.w requfrcd 
tltrlu~ In to the dnrk slide. Undoubtedly t.he best 
lens ror all-round wor·k is the rapid recUIJnear : tho 
ITrtablo aymmotricnl is alao an excellent lena.-

Pa.lntlng a.ad Pa.pertn~.-1'. 0.-Tho lenglh o f 
tlmo ll. ls o.<lvlsnblo to lca\'C "plnst1•r work.'' l>clom 
pulullng or pupcring th<'rcun. will \'oa·y unde r 
dlllcrcnLclrcumstances. \\'nU~ llnlshcd In "Keen·~~·· 
or Parion (white. har•l-fncell ccmeuts) can 1Jo 
polnlod upon In o. day or so. Wnlls Jlnlshcd with a 
largo proportion of pluter In tho "skhnmlng" 
(llulshlnq) coat, may bo pulnt.ed upon ns soon n.s 
thoroughly dry, but 1t mlghL not be nd,•bablc to flx 
t.bcrcou JlllJ>crs containing pigment>l, the coloua· o f 
which i~ cnsill nttcotcd ti,yllmo. for eome months. 
T~o onllnary 'skimming of amnii houses consists 
tmncipnlly of lime putt.y, nnd I expect in your 
lmunncc this ls so. New walls. os soou us dry. nre 
often tcmpot·nrily coo.tell wftb tllstomvcr, wb•ch is 
Untetl wlt.h Phcaueuts not eMIIr nlfcctetl by lime or 
which llmc-hluo, ochre, limber, und Vonellnn ~etl 
nro the rn nt~t common and uscrul. AJthouJ,:b lbese 
colours will l!lnnd Uto llmo, I may stnto liU\t the 
lnlter will perish the al~e contained In tho tllslcmpcr 
In ll•sa lbou slx months. A. whole ycnr la t.bo least 
Umo thaL Clln be so..Ccly ad \•lsed for ordinary plnster 
wu1111 ~.toa-o. being permanently papered or pnlnted • 
.Aa to which 18 best," pnlnt or paper, this. or 
courao, depends on clroumstnnce. alao. The 
chcnpeat paper\ ~vorlh twice sJzln~ and vo.rnishlng 
w ould cost. a sruUing per plcco. rhe trade chnrg~ 
fboor s~pPlrtng, hanging, and varnishing such would 

auuut 38. ~piece, complete. Papering a. sta.fr­
c:a.so tor vnrul g Is not a novice's Job. You mJ\-tht 
manage to pcu t lt saUaractorUy. Tbo moet plenstng 
colour and treatment tor po.lntlng tho walls would 
bo n light. green·grey "tlHiug •• (upper portion) and 
a lerrn-eou.n. or lndinn red dndo colour. This' will 
~nrmonJ~! ildmJrably wit.b light oak woodwork. 

Oronm tor Lhe llWng w ould not wea r so well 
labowlng discoloration sooner thnn the abovO: 
••LJght sn.lmon " ·would bo better. but not so cheel'­
fol and bnrmonlous In errect. Tho coaL ot pnlnUng 
tbo walls would bo nbout tho eamo M pnpcrlng and 
varnishing anme. 'l'o mnkc a. good Job. you must 
Rivo tho upper par t four coals (aco "Painting a 
DIIIIIU'd Room," Vol. I .). 'l'ho dado should be 
marked out nfter tbo walls ba\·o hnd t.wo conts nU 
over; then, when tbe Jllllng has h ad lhe other two 

S.!JOP, ETC. 
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of" aaeen-«rer.'' one coat of dndo t'olonr will CO¥er 
If, u b advLt4ble, you \ 'am ish th t: •lu1lo aftcrwnrds. 
As you have SUC\:eeded with yo ur k itchen, you may 
UIUkO an attrncth•e job of the stalrcue. You 
ehould P&lnt the cornice with Ute walla. nnd lln.ish 
it by "ft:utlog" annae in a row tlnt8 of filling and 
daclo coloun. A simple dn.do border and frieze will 
pro\'O \'ery osrecu,·c If Clircfully stencUled with the 
illldo colour (dark terrn-co~ta) upon tho IIIUng, then 
run o. black lino bct.weea border and dudo.-Lo:wo~ 
D£COR4TOR. 

Jlledtoal ColL- J. G. IBirmi nqham).-Look out 
ror a dcsc:rlP.Uon of a medical cull in Ure series of 
Articles on 'Colla" about to appear iu Woruc.-G. 
E.IJ. 
IY.-Qo aTtOZ..'S ANSWERED B\' Coi<IlEl!IPO:-<DE~TS. 

Pocket Lomp.- E. H. IBriullton) writes in 
i'f'Jlly to W. U. 11 . (.st. Germans) (sco pago 1!11, Vol. 
11.) :-"1 had ono or the lau1ps bo men Lions some 
twenty feArs a t;O (whe n U l.~.tch\!lor nnu in lodg­
ings). and 1 wrlt\l to wnrn him tlll\L they ore prao­
t icully useless 1111d dnngerous. I J.'l\VO l s. for it o.t 
a toiJucconltn's: it is lllled with sponge o.nd chn •~eed 
with benzollm·. nnd lb;hted by t\ llttlo square pe r­
c ussion cnp beln.c blruck with o. sprirtg: i~ will burn 
Cor a bou t ll!tcen minutes, but ill blown out with the 
eUgbtcst putr of wind. It is a de lien to thing to trim 
and set tho cap, and U tho CtlP should misS .Ore D.S 
is often the cu.sc. tbe operation of taking another 
cop out of the li ttle box and lixing it In the dark Is 
a bout. as agrecnble as groping for the B flat that. 
has disturbed you out. of o. sound aleep. U rou 
carry tho thing lo your walslcoat pocket. for a tow 
hours the heat. of the body cau~~e~~ the spirit to ex­
pond and e\·oporate, and fil l the inside of the Ud. so 
that when the 'f!f laatruck &U the spirit takes ftrco.nd 
makes tho tnc hot. 1' his in turn drives tho spirit 
out of tho lamp nt a Curious rate, and io the course 
uf t\ Cow moments you wUl, in all probabUity, be left 
In llnrkncas with your tlngers well burned. It you 
require aUght the veat.n. i8 fnr better, and U a spirit 
ln111p tor otbcr purp011e8, refer to my 'simple spirit 
lamp.'" 

Brulng Band Saws, Wood Mitre Cramp, 
otc.- A. X. E. (Nottinuhant) writes :-"ln pogo 
~16'.!. Vol. IL. re • BnlT.ing lJanu Saws,' S. B. 
( ,\'otUngharn) writes asking If some render bf 
\\"uru( would give him instructions bow to use 
Uuncan &t ~tills' brazing mncblno. In reply I 
be~ to stnte it rou will kindly furnish mo with 
S. D.'s nddres", or else furnish S. B. with mine, In 
order thnt I 111ny communicate wlt.b him or viu 
t-cl·s,z. 1 slmll be ,·ery pleased to give bim t.be in­
strucUons how to use bls machine, personally, lt 
pos~lllle. na ho evidently Jives in or neu.r Notting­
ham somewhea·c. .Also kindly allo\v me to poiJit 
out one or two IILtlo ca·rors (ns I t.binkl fn \VoRK.. 
~o. 51, pnges 8ll a nu 812: tlrat. re 'Wood Mitre 
Cramp,' J . ::;. A. (Eclinburqh). In deaorlbing sketch 
of nbove. line 15, so.ys: • Fig. 3, I think, wiH explain 
iL:.iclt. 4 Is a piece or i in. birch, 2 1n. by 1t In. In 
thu centro t here is o. hole hnlt way through, Into 
which the point of a sc.rew (a wooden screw before 
described} fits. and on either side lhere ls a bole 
Cor tho cord to paaa througb. n la a piece of the 
S.\100 s lto which Corms the nut of the ecrow,' etc., 
etc .. en:. What. I wish to point out i~J thnt U tIn. 
lo irch is Intended for the thickness of mo wood nut, 
Ul'., described, I think it Is qui to inadequate ; a. piece 
:.! In. by 1• In . by i in. thick or ~d sound birch 
would be or somo use, but wood . t In. thick would 
not holu more thnn one ring of thrnad, pitch eight 
to an inch, which would be vory flne for wood.'' 

Mandrel for Latbea.- D. F. (Ola.tgow) \vrltes: 
"In reply to J. 'I'. t1Valwortl~) (see page 169, VoL 
I 1.1 I would like to any Lbut I JJ\J\ke a specJoJity or 
Jig 1t cn~inccring, and such work as b e d080ribca 
tor nmuteurs, Inventors, and others." [D. F . , and 
nil otbcr such workers, abould In futuro advert.lac 
1 heir nddrc~~Ses In tho cheap "Sale and E.xcbange 
Column .. ot WonK.) 

Aold Gna.rd.- G. M. (Cheadle, StaJTord8hire) 
writes in reply to ACID (see page 262, V ol. II.J:­
.. I mny state t hnt U no beat Is near gutt.n.·percba 
tissue O\"Cr pinned boards would rnn~er the m o.oJd 
proot ; lt could be joined by pu.sting tho edgo \vit.b 
c hlorororm, and hnmedintcly lnpping the other 
cdHe over, about G In at a time could be done. It 
hout would bo present, say ns Wgh os boiling point, 
vulcanised sboet lndlnrubber, about i in. thick, 
could be usod and joined will\ rubber aolut.Jon, the 
so.mo eblutloo being used to cover tacks employed 
to tnstcn lt in place i good rubber tube would 
answer as waate pipe, out should not be too highly 
vuiCtlnlaed. nnd as tree from other enbet.ance. aa 
possible. Art.bur Cort, of 27, LU!ord Road. Camber­
well, London, could supply you with samples of 
rubber, etc., and methods of using." 

V.-BJU.U AOXNOWI&OOM.ENTS. 

QueetJone buo beeu re~ITCd trom Lbe follow! or rqrrupoa. 
d~uta. and aoewen on IT •-'' IJII'Ce In a nnr . upon wblcb ' htro 
11 ITft" llren •• re:-B. ll. 0 . (LcmAtOtO. S.B.) ; OOliiT.UT 808· 
101118111 J , P. (Biockhnl); ll.t.TOD WOOD ; W. U. It. (BI,._ 
m fftg•fii}.om) • 0. K. (Oiop•om) 1 J . L. & 00. (Bfn~tf"oAoml 1 A. \V. 
(Orcmt I ALJU..Mat 1'. A. 0. (App/;odoft) • B. A. T'. (Don. 
C<Utn): • D. IA«riftO(n) • RIT.t. \1' ; Jl,. 8. t&Yo.t. Nfcc(n/1f0!1) ; 
W. J . J . Walftlftl1 N01'101 (Mol\dleaur) : PUOliOOILAPU.J 'l'rou ; 
U. J. ll. (l'olf)f'OU Do<-k) ; W. J. P. !OI)#Jid Otlkl 1 ll. lt. W. 
CMaii4M4!tn): W. W. ILoc&il"' R.W.); 'W. A. A- (Loii4Dio\ .B.); 
1'. 0. 8 . l~n, S. & ) : A. W. (Edh•btn'J!•l; • • 8. IKtddM· 
m flUter): w. B. w. 1141tcto., lV.O.l: n. L. (tb~r>; k . P. a. 
(~ B.O.) 1 B. ~i&,llcl-) ; R. 0. (Lc!o~1· J . R. M. 
(IVolt01U: J . )i. ( Jfltld 1'0110.\): A. B. CNOn.\oiiiJIIq!ISt J . w. B. 
(1/1011/dl; 0 . M. l POrC B"-"l i.Jl'• 11. C. CUwijiiOOIJJ L J . 0. CEifttll 
0rou): 0. J . W . (BMI1/ 8LAOGJit!DI4U) ; \9", C. (Utc:tMolldlftk.t); 
W. J . P. ( QNJNI OM, N. IV. II W. U. (P~l_j& • .utD D. 
( Lo>ldOH. B .O.) l J. ll4. P . (No4UngUWI) 1 W. 0. (.lnntt,.,ll•m) ; 
ROLLO. 

-

• 

"WORK" EXHIBITION 
(l&J0.-!11). 

IllronTANT Pntzr. CoNPEnnos n; Col(XICn 
WlTU TU£ AI:IO\' E· :\.UIED ExutBlnOlf. a 

The Publishers or W on"' have much pleuure la 
offe ring lho Coll !>wing 1-'rlt~>s tor .Qesfins tor Qae 
Medal nnd ycrll~cntc of Merit, to be awarded to 
Successrul hxbl biiOMI in the various GrouJll u4 
Clnsse'3 D.S set tortb in page 290 C\ o. ·o) ot ...... 
Magarlne :- • -

For De4i(ln for Medal. 
Fll{ST Pmze • . • 
S£00:>0 PRLZE . , 

• TwoDuln~u. 
• One Cutnea.. 

TUIRD PRIZE • • , Hal.f-a-Guhi-. 

For Des ion for Cert(lkate. 
FIRST Pnrze • • • • Two Guineaa. 
S&coxo PJuz& • • . One Guinea. 
TlllHD PJUZE • • • • llal!·r..Guine&. 

It any Competitors \visb w submit a llodel la 
Clay, Plnater, WIU, etc., as a De8lgn fl'r lledal)i; 
stcnd of a Drawing, they &re at UbirtJ to do 10. 

Competitors should send in Dra'fl'iDgs or Vod• 
not la ur th nn SCJ>le m ber 30, 1800, addresled. c:arrilll 
(or postage) pnld, 1.0 

M.BssRs. CASSE LL k CO:\!PANY, J..nuro. 
L ,\ Dn u: S.ltT\" AOI:, 

Prire Compctilio11,. L UDOAT£ HILL, 

M ednl (or Crrtljkrlie, cur 
t he case mavlJc.) 

Lonox, &C. 

A. Motto mus t bo nfllxcd to eachr;~~~J~ lho nnmo and ndclre88 or tbe sender 
sealed env~lope bcurlog the l!ame 
must. bo trunsmlued by post. under cover, to 
Editor ot WORK. 

The Drawings sent In CompetiUon w1lllle 
mltted to thrcO competent judge8. wbo wUl 
those that are cousJdcred most worthf of Jl' 7 

T he Prize Drn,vings wfU 
of Messrs. 0ASSEt.L &: COMPANY, 
r eturn all DesJgns lJlade by 
tors to their reepcctlve owners 

The A. wards, with the names udd ~== 
the succCS!!ful competitors, will be a 
Worur In due course. 

WORK , 

TERMSO.BU~G& 

1 m oot b., free bJ poiC .. .. 
• moocba, • •• •• 

U moutbl, • 
Poetal Order• or Poe& Oalcl 

Po" Olllce, Lou4on, &o O.t..IULL 

One Page - • • • 
Ual! ~- • • • 
Ruarttr •• • • • • 
E fsJnb of& Pa«11 - • • 
OuNllxweotb of a~·· • 
lJ1 COIWDD, 1.141r IDch • • 
•• • Ad,.rllltmiDll 1111'1114 

da71 fo a4nnca oC 

SA .LE .AND 

• • 
• • 

• 
• • 
• • 
• 
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• 

The Polytechnic Series. 
Consistjng of Practical ptustr:~ted M anuals specially prep:ued for Stuuents 

of the P olytechnic I nstitu te, Regent Street, L ondon, and suitable 

for the Use of all Students. 

FIRST LIST .OF VOLUMES. 

Elementary Chemistry for Science Schools and Classes . 
By RouERT Avev WARD. 128 pp., c rown Svo, cloth, l s . 6d. 

Forty Lessons in Carpentry Workshop Practice. By 
~IIARLES F. MITCJI ELL. R evised by GEORGE CA~IPION Pore. l s . 

Practical Plane and Solid Geometry, including Graphic 
Arithmetic. Vol. I.: E LEMENTARY STAGE. By Prof. H ENRY 

J. SPOONER, C.E., F.G.S. 3s. 

Forty Lessons in Engineering Workshop Practice. By 
C. F . ~1 11'CHELL and E. G. DAVEY. Re .. 'ised by J. ROGER:>, 

M.A.S.E. Price l s . 6d . 

The . Pqlyt echnic Technical Scales. Ten Scales printed 
on Card, in Case. l s . 

CASSELL & CO~fPA~V. L I MITED, Ludgale Hill, London. 

l.V.J:ILN'ES, 
M.J.N UFA.. CTURI!:R. OF 

HIGH-CLASS LATHES 
F OR 

SCREW-CUTTING & ORNAMENTAl TURNING 

ACCURACY AND LIGHT RU:-INI:-:G Gt1.\Rt\NTEED. E STABLISHED 185 8. 

' 
I • I 

I I 
11 

BEAUTIFULLY COOL and SWEET S MOKING . 

SMOKE 

' 
A~k :\1 all I o\.:~~co Sdlcrs. Stun:•, ,\,., .onJ take no other. 

Soltl only in 1 u: . l 'n('/.-(1.~. trn ll :0:11:. ttllll .J o:. T lS:i, 

• 
which keel' the Tobacco ah'::t)' in fine •mol:in,: cnnuition. ~laye-r:'s ~avy CUt 
Ctgnr c ttes can uow l.k: ul.n .. 1n"u ol ::~11. lea•hu..: I OIJ.tl~uut>ts, !S tore,. &.:., m pack~LS, 

cunt:untOJ.: 1 -:. 

Tl:c Gmuin" /J.·,u·s tit.· Tr.,tf.· J f,,. \ ·. "l'OT I'I .... G IIi\)1 CASTLE," 
I ' . I .,. c'll ~: t.·rv ,,, ·,,: ,1114 1111. 

JOHN AARON, 
Engineers' Tool Merchant, 

GAOL LANE, HALI FAX, YORKS. 

DELXCXOUS l''iTAIII.I!>III ' D 1851. 

TEMPERANCE DRINKS. I BIS~~~!:~~~tU\nc~~c~~-
111KEE per CE:\ r. 1:\TE.REST allowcu OD DE­

POS il::>, rcp:l)'::tblc on Jcman.t. 

Lath es, Pillar and 
B ench Drills. 

S A WBENC H ES. 

SHAPING AND PLANING 
MACHINES. 

M aaon's N on • l n · 
toxa ca.tln&' s .. or. 
Mason 's W ine E s · 
aencea p•nduc~ m ol ,,. ,¥ 

-1 m nutt~ .a. dcJ ·et us T, WIH-·t· 
a nee \\'lnu or c~ rtli.11, l.au~c.!r, 
Ut.llhte. 1{ :11;J'h C:rT) I n, .• c k 
C..arr:uu, Lime Fruit. Ct\7. 

TWO J'<'r Ct::NI'. INibRESr' on CURRENT 
i\Cl..OU::-.TS calculatcu on the nuuunum monthly balances, 
\\ hcu not dr.1wu bdO\\' /. too. 

STUCKS, ::, llARl::!l, anu ANXUITlES Purclu.sed 
nnJ Sulu. 

All l:incl:t of Tools, 

~~==~§ "'"'i ' ( huch.~, ,t ·r. 
: ...._-.:J,-1 SPECIALITII!S IN AMATBURS' 

one Tablos ooonful 
.,r M ason ' • Lxtra.c:t ol 
H e r bs n~'\kes ouc •·•ll·m uf 
~lilen•l;•l Ueer. rcrreshin~: 01n<.l 
non·tnto.x.c,atiUl!. 
A S a mple Bottle of , :m~~ either l!.ssencc or Ex-

llr tract sent on rccetpt of I 
g stamps. or a bott le of 

each for 15 s t amps. 

11 OW TO T'URC II ASE A II OllS F. FOR TWO' 
- GlOI"L \S J'LR Mu:-: Ill or \ 1' 1.111' 1/F l~AND FOR 

1'1\'c Slll!. l. t:'\o.:, t•t; K ~l ll:-ITII. with lnunedt11o pos­
••·<~'"" AJ'pl .• .11 the Oou,., ot the llti>lo.BI!C._ FRiiBI<QLU LAND 
~·jet t. r,._ "''a by\~ 

The lll kKULLK t\l.~tA:-:ACK. • uh rull pMllcvlar•. po-t free 

"" ·'1'1'1 o:.•t•C'n. I lo( \;>;<'I" K.\\' I' "SC KIIFT. Mantl(er. 

LATHE.>. Senl pu5t free, 

Cataloguu free on. application. 
All inquiries h ave p1·ornpt. attention. 

Acs.vrs /I'A.V
7

J:.D. 
1
• Onsself's Classified Oatafo rrue. 

NE 11' H. l J~L ,t- 11C.-l ~().V, '!\' u 11; 11 (I I Ill m . ")I <;;. 

Oassell Oo1npany's 
THE QUIVER. F or SUNDAY and GENERAL READING. New and 

Enlarged Series. 11/onlti/y, 6d. 

"TH& QutvB.R is best of all the ma:;azines devoted to Sunday ruding."~aturday 

Rn~it..o.•. 

CA.BSELL'S FAMILY MAGAZINE. /lfonthly, 7c1. 

"The Stories in CAssn1.'s F AMILV MAGAZINE arc aood, the pictures are clever, the 

k lecti11n of liul..je;;LS is strikingly v:uiei.I."-T/te Times. 

"LITTLE FOLKS" MAGAZINE. llfonthly, 6tl, 

• • • Jiew Yolunu~ jud eomtneltced. 

' £v~11ne ought to know by this time that LtTTL& F OLKS u the but m:11;uine 
lor cluklte.~~. ~ -Gra)lti~. 

CASSELL 'S SATUllDA Y JOURNAL. Weekly, ~ d,. ; 

Alunlllll', (j(/. 
~ 

11 The best nnu cheapest pe:ln) \\Oi th tof popular litcr.ltUI C I:YC:r vroJu~d."-T~ 

T unes. 

THE MAGAZINE OF ART. .1/onthly, ~s. 

"The bc:ltt written aud bc~t tllustr.ll<.d of the An periodicals-a wonderful shilli.nr'• 
worth.''-Gmp/tic. 

THE WOMAN'S WORLD. E nlarged Suiu. lll ustr&ted. 

J1/onthly, 1.s. 
11 h is the best l\l:lsnzinc Cor women.''- Tlte (!"tm .. 

• 

•.• P'rospectuee~ of the above Mauazines 1(Jilt be sent j)O~t free on application. 

OABSEI.I , &; COMPANY, IJMI'rED, LODGATE HJJ,L, LONDON; AND AI1L BOOKSELT•ERS, 

• 

• 
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Invaluable as a 
Strengthening and In­
vigorating Bever age. 

n Is EASE EXTERMINATED from the System, and U every form of Nervous, e..,. 
Muscular; WEAKNESS speedil~overcome, with- .1.,.--.J 
or Org:uuc out Po1sooou.s Drugs ~ 

Indispensable 
preparing 

fop ent,iching GPavies, 
Soups, Entrees, &c. 

. • • • • • • • • .. • • . or Quack Medicines. ~ 
r m·alids should know that there is posith ·ely no 

~ ~-Ken·e T onic ami H ealth Restorative agent on ~ '\ 
ea rth so v:tluable and harmless as Na ture's '<l~' • 
own remedy, "ELECTRICITY. " ~ ~ whowi.>h 

Pure, Palatable, 
instantly prepared. 

l'residtnl ".f t'lt Brtllllr ~!soctalum if ~ 9"' pc rmaoc:otly 
,~l[,Ju·al £1tttnctans, ,. h Id 

. .., s ou wear one 
Confidently recommends nll Su!fer~rs ~ ~1, o( thesccomforu.ble 

AF FECTIONS, LIVER and KID-

WILL KEEP ANY LENGTH OF 'riME. 

from RHE'l,;;\IATIC and NERVOU::;, ~ 0.:,. Appli:mccs. 

NEY DI SE,>\SES, LADIES' ~ c.r Theyarc guar:unc:edto 
AI L:ll E:-\TS, or an)'. ~orm of ~ ~;' produce a mild, soothing, 

SOLD El'ERJ'l!'f/ER£. Local or Ge~cra1 Deblhty, 10 ~ \~ invigor:uin~:, impcrccpt1b!e 
wear bts P.1tent ·~ ... ~ , current of I.:!cctricity "h!Ch 

PROFITABLE HOME WORK. ELEGTROPATHIC ~~ (J'<l' s peedtly 'iui~es e.-cry Nerv.:, 
·~ l\1 use le, and Orpn of the Bodr. 

BELT. ~~ ~ .. l 
\\'nh UvoTH DIIVTIIERs' Registered IIIltre-Cutting 

lHachine, any p~rson, without pre\ 1ous in.tr 1ction or pr.tc­
ti~c, c.1n m.1kc .t Picture Fr:1:11e. 1 his :ll:l~hin~ i· now br~clr 
u • .:J 1r1 the Trade, nc:1rly 6,ooo having b~...-l s...IJ. Write 

~ y They Prevent and Cure all 
Thousands o! ........... ~ .. ~ NERVOUS AFFECTlO NS, 

Testimonials. ~ ~ ·v-· u.nct a.re I.Dval\ol&ble lD caaea of 

~ ~1.' RHEUMATISM. 
WRITE FOR ~ ~~" Sufferer. should call without dclay,andin-

.,~l for l !lu.tnt~u C1rcub.r to the ::;,ole :lb l..c: r:o-

BOOTH BROTHERS, COPI ES. e... . ~peel the T ltou saudll of Tu t l m on ia l l 
~ ('> reo-.i.-cd from aU cb.s:.es of soc:•etr. T 0 0 L .ll . t 1\. E J( S, 1> r..; D L I X . ..~ 

[JJ 

CONSVLTA TION rR.EE qf CA.u,·•t,JtrmtlllJ:J 
,. ~)' Jtlttr. "" Q, ! mntltrs rtlatu:r 111 / /tubA '""' tJu 

opJiicah~lf ~/ Cur.JIU t Eltdririt_y, ,1/JIIfl(t, " "'' S'll:tdult 
~ c..~" ;ltuJ:ant'e.l t: .. trrlrfl. (/ yDu t:DIIn . t UtiJ, -rvnlt /., Dum}' 
~-- 7 fl't< Pozmflr{tJ an i p,, .. all A.i::ta F,-,, 

~ N ote A JJrm-THE MEDICAL BATTERY CO., Ltd., 

~ 52, OXFORD ST., LONDON, W. 
!Corner or Rathb<mc Pbcel, 

A !I CMtm wn•'cahi,tt tru ltd a 1 STRICTLY PRIVATE 6- CO,\'FIDENTfAL. 

L ondon Warehouse: 124, NEWGATE <.,TrEcT. 

A 

Beecham's Pills 
Beecham's Pills 
8eecham's Pills 
8 eecha1n's Pi/ Is 
8eecham's Pills 
8eecham's Pills 
8 eecha111 's Pills 
8eecham's Pills 
8eecham's Pills. 
Beecham's Pills 
Beec'han1 's Pills 
8eecham's Pills 
B eecha 111' s Pills 
Beecham's Pills 

WON DERFUL MEDICINE. 

' 
\

RE unin.:r~ath· admitted to be worth a Guinea a Box for ~ . 
..1. I ; hous and ='cn·ou:. IJ~>vrders, such as \\'md and P.un in the Stomacl-, 
!-<u:k I lcad.tche, lliduinl·-.~. J'ulnos and ~"cll1113 after ~leals, D1u1ness and DrO\\­
" no..·s, Cold Chill.>, f,u~h n;s oi H.-.u. LQS> of Appclnc, Shortnc,s of Breat11, 
Co,tl\'ene~s, Scun·y ·"~c} Ulvt~hes _o n the :-.1-m. Disturi.Jed ~lccp, 1- rightful Dream~, 
and all :'\ cn·ous .1nd 1 ro:mLhng- !;ensntlon~. ~c. The firs t dose w11l aive relief 10 
t\\ cnty m1nutcs. En!ry sullcrer is e.1rnestl)' in,·1ted to try one Box or"' lhcse Palls, 
anJ they \1 ill be ackno\\ !edged to be 

WORTH A GUINEA A BOX. 
For Females o f aU ages the:oe 1'1U.s are in\'.1lu:1blc, :t5 a few du~c:5 of them carry 

off aU humours,, and bnng alxrut all that 1s re,;uir ... fl . :-; o ft:nMle should be \\ ithout 
them. There is no medicme to be found '''IU11 to u., ... ~h:tm's l'ilb for removing any 
OU•trU<.tiOn or irregularity of the 5~ r.tem. " taken ac.:ordlllf: to the uirections gilt!O 
With CJ.eh box, they \1 all soon restore fem.ll··~ of all :1!,!1.!5 to :.ound nntl robust ht:a.lth. 
1 h!s has been pro1 ed hy thousands 1\ ho h.w..: tncd them, anJ found the benerits 
\1 lm.h arc ensured by thc1r use. 

For a \\'eak :::>tom:tch, Impaired Di:;e,llon. and all Dbordcrs o f the Liver, they 
act hke magic, and a few du,e.; \\;11 l.lc found to wor~ wonders on the mo, t Im­
portant organs in the hum1n machine. I he\' ~trcn_,!then the "hole muscubr S) :>tem, 
r.:store the long-lost comJ,It.:~IOn, l.lrin~ 1.1, k the: k..:en .. u..;c of ;a pi eme. and aruu .. c 
m to acliCin "uh the rosc:IJud oi heah h the: "hole phy;:,lcal cner£:v of the human 
!r:1mc. Th_c~c are FACt:. tc:.titied conunu~t.lly by mcml.krs of nlllo.<.>Ses of societ ~· • 
. 111d one or the best t;uarnnt..:es to t hc: ='crvous a.ud Uc:l.lilitated is, HEECHA~l'S 
I' ILL::, /lQ'V/l 1/z.: IU I(,e.JI SrJI.: of .;zny Put.:lll ,1/edicill.: in lhe n ·.n·IJ. 

Beecham's Mag'ic Cough Pills. 
.-\sa Remedy fo r Coughs in gent'r.ll, Asthma, BronchLll Affections, Hoarseness. 

:-.hortnQS of ~r~ath, T •&!llne:>S and oi'Pn!S:>;on of I he Chc!.>l, \\'hcezin~. &c.. the,.: 
hlls stand unnv11leri. fhey are the best e''' r olfered to the public, and \1 1U 
~fl'·c:u1ly remove th:l t sen'c of opprcs~ion and di!licuhv of breathin~ wh1ch n1.:htly 
dcprl\'c the patu:nt o f reM. Let any pcr:.on ~1ve BI-.C:C: HAi\I'S CO UG H PiLLS u 
tri.tl, nnd the most \ iolcnt Cough w1l! :n a short lime be removed . 

. l:r~pared o_nl>'• and SQJd Wholesale an.d Reaail, by the Proprietor, THO~lAS 
BLECIIAM, Sr. H J.. a.~ ..... s, LA~CA!>aJJKE. m Boxl's, Is. 1~d. and :zs. 9d. each. 

Sold hy all Dru~~ists ~od Patent Med1cine Oc:aler:. c:\'t:rywhere. N.B.-Fu/1 
Dirutio1u tile gntlll Wtlh ~at:h Bt~x. • 

• 
8eecham 's Pills 
8eecham's Pills 
Beecham's Pills 
8eecham's Pills 
8eecham's Pills 
8eecham's Pills 
8eecham's Pills 
8eecham's Pills 
Beecham's Pills 
Beecham's Ptlls 
Beecham's Pills 
8eecham's P~'lls 
8eecham's P1!ls 
Beecham's Pills 

PKDITto: u Al'D Ponusu a::o n v C.&.SSEU. & CO XP..L..'i ¥, Luun.o, L4 lJKr.r .. S.lUl'AGK, Lo:soo:s, !!:.C. 
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