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MoDEL ELECTRIC LIGHTS • 

A.~ O"fER1UNTEL IN TUB ARABIAN If painted~ naturalistic presentation of safely say that the desire of the: people 
STiLE. ftowers or birds must be aYoided.. In the for a pure art:ificiall:icltt has been fairlvmet 

Arabic, aboYe all styl~ conYeotional orna- in the invention of electric ~~ by 
BY 1 BONYEY SuniE. • • ment is alone fit. To employ Ja~ese means of incandescent lamps: th&iis;those 

mottoes, for exampl~ would be a htdeou.s smal~ lamps enclo_sed ~ glaSs globes in sins 
TilE motil"e whence this overmantel is anachronism. Med1e'-a.l detail would be far -mrymg from a p1ge0n s up to a. ~·s tU. 
d~rit"ed m.t1 be found in a number ' of the less so. and Indian, although it ditfers from and some of them having the Ol"Old conlour 
Funriture <;a.:tlt,e for June, 1888, containing Persi~tn and from true Arabic, is yet near of an egg. • Elec!J:ie lighting by IDWlS of 
a drawing of a cabinet said to be now in the enough to be possible. arc lamps 1s qmte another branch of the 
po .. ".~"-$i<ln of a gentleman at .Ba~wnter. In these days of illustrated p3per:;, when su~jec~ and this is ~ot so entirely free from 
Hnt although for the sake of ~g the fine-art Tolumes like Messrs. Liberty·s obJectio!l as_that of mcandesceut lighting. 
s'-u1metry of the genuine Arabic work the catalogues and the adl"ertisements of our The lighting arran~ents of public ex­
J;roportious of the shelves have been faith- pt.\)8rs bring repre..o:.entati<lns of genuine h ibitions, and thespeoal exhibitions ot ele.>­
tttllY followed. both details and sire have Onental.Art. to e'ferr h ome. the whereabouts tric lighting appliances during the· last ten 
l ·~~u freely adapted to befit it for its new of de.c:igns for pain.ted pattern t<l embellish years, hal"e done mueh to educate people's 
}\Urpose. this should not be hard to disco•er. minds with & desire for this form of ilbuni-

)105t people are beginning to grow weary If any one nttempts to carry this out, and natio'n. It is quite natural to suppose that 
,,f the hackneyed type of overmantel- the yet sticks fast for '~nt of in~tructions, let the sight of & bnildiQg, and rooms in that 
~tvle illustrated ad MM.St:am in art-furnish- lrim write to "'Shop,"' and in due time he building, lit u-p by means of a na.mber<i 
io"c: hand-books and catalogues-with its shall have all the inf<lrmntion h e desi.res that small lamps feCi by current from a illlehine • 
}\rliD little mirrors and trim little spindles, it is in my power to impart. of moderate dimemions. should suggest that 
1!~ rigidly a.ccura.te symmetry, and unsym- & few lamps (sufficient to ligM the roonisof 
J'l.'ltheticconcord with its environment. a cottage) could be fed fnim a maChineci 

!.Jhe origin~..l~in~,is describedd thasdecor- JlODEL ELECTRIC LIGHTS. co~--po~~;tdall dimensions. This~ 
at~ with gGJQ 1n \"lWOWS, an e many ges:tion ~ many persons to attempt 
ohj~ts of Sa.racenic and :Moorish art at BY G£ORG.& ED~sox BO~'"XEY. electric .lighting ·on & small scale by me&D:i-

t'<luth Kensington Museum show the style of model dynamos (ronstructed by t1wm.-
Cif ::uch ornament, and show also how un- lsrRonccnos- Eu:crruc I .u.rPS-H(Iw ul£ LlcJn selTes), and also by means of pt:ima1J 
likely it is tha\ any northern czaftsman .... IS 0 OF EucrRic Llc~c. electric batteries. The demand for tMt 
'''uld catch the spirit of that southern ~; Introdudion~-The subject of electric light- model machines has led to quite a 1~ 
tra'\3g&Dce with its procligal use of gold and in~ is one of great interest to eYery honse- J able trade in iron castings suitable to tile 
l'(\1'-'ur. The decoration lavished upon & holder throughout the cinlised world. Old required field magnets. brass _casti:ngs ir 
~uare yard of Arabian work is enormous. methods of lighting the houses in whi~ we the bearings, and iron punchmgs for tlae 
and the appr.rent roughness of its detail a liTe have all some uncomfortable or mcon- armature of small dynamos. It liasilso led 
hu~ factor in its pJP,AA8nt effect. 'When Tenient dr&wback to make us all desire to the inTention 9f special forms of prim&tr 
E nglish workmen learn that the neatness of some better method of illuminating our batteries, and improvements o£ ~ old 
tiniili is not art, but dead mechanism ; and homes when the long dark nights of meter forms, on which we may have sometlrlnl m 
when their employets and the public rec:og- creep in upon us. Rushlight candles, mtb say as we pi"'eee!l . . 
uise that the per:s<?nality of t1ie cra.ftsman, their dim uncertain light . and gutte ring The . re:.-ult ~f ~ *ose amat.en.r e~pn­
the '"eiJ fta.W's of his handiwor~ excel in propensities, ha•e bad to gwe way to the ments m electric bghtmg ~ been sa!U'» 
their human interest all geometrical exact- cotton-wicked tallow candle of larger dimen- tory t.o the ~enUis m pro~~ 
ness.. then, and not until then, may we look sions; and its ftaring, yellow, smoking their expeclation.s.. • 'YJlerea.man llaSR\aa 
fdr linng att in onr country. Fancy & flame has bad to vield its position in the up the work of trying 'fA> make a~ 
t~\ngled country hedge 01' a landscape ex.e- household to tht: whiter light of the clea~er- and light up ~ limp. soieJr hls aed: t:aU-ID 
euted mth the same preCision : nay, take an burning compostte candl~ But the light 1ill up ~ ~e, UDproye uc 1JD, 

exhibition rose-bee grown with an ab..:::;cnce from this h as been found madequ.ate to the and let biB friends aee that he c:an f:d a 
of all grace, and made artificial in its wooden wants of eYen humble country cottagers ligh\ by this ~eans, the result has bea = 
r-~~ularity, and then see if Nature·s gl'eat. when e•enino- work has had to be done in him most sabsfac:tory. ~e same 1111~ 
Jaw of indiridnal expre.Bon be not one of the home, otit has been sou~ht to ~oui.le said of the .results obtained far 
her m0:.-t widespread I.Dd unalterable. the long eYeuing hours of winter with read, hal*e constructM dyn•m.os and r..a.t.11P 

In place of a somewhat el•borate cornice i!Jg, drawing, and s~ilar inteUect:uaJ pas- & 'J!:::O p~: as. forJ:nstance, to ;:r,,te 
and rai.lin.g I bal*e a friue worked times. H ence, paro.ffin and other o~ lamps a _ p ~~ently powedul_ to ill m ID 
in fretw-ork-a. decoration with a h&ve superseded the use of composite can- the mtenor Of some snaD m_stJu_mf. 
m otto that if is ·c:edainly apt for its dles as a light for the family table, becau...c::e furnish a small teln:pcary nJ811~~ ID 
~tion. the wlnme of white light from one lamp is throw light on ~ ob~ Und~.;it 

The ca..rcase is made so simply that w~. much gteater, nnd more agreeable to the ~r-or to fumishaligbtfor~ mOdaatB 
may he sa.l"ed in describing it. The a!Ued eye, tbao an equal Yo)ume from seYeral can- room. All tb~ hanng 44 ia 
}'i~'e:S are intended ~ be cut out of thin dles : and also, because one such ·light expectations, ..,.JVJ a: ttin,g abom the • 
w~X'J. (se"feral lQers at a time) · by an enta11s less labom in its ~ainte.nance. Son:te a~ manner, ~ft. ~~ d 
<'rdina.ryfretS&'\l\lrith.I.D~decoration of .,the best oil lamps gtl"e ou~a splendid tn theii' own_ se~~OD. tbme!i:Jaue 
Cif paint., or made of p1ein ~ed wood · ~~t, and are free. fr'<!m n<'DOUS _fumes ha.Te.not been.sttilWIII'IA are • ..,

1 
• bj: 

with fret-<:utornameots. ThehaliedpiUars angn«Y from Taponsation of the oil and been led by uwcsted adwed• .._.. 
at either side of the ardles ue of turned com~on of the 'l"Spour; but common their om1 i!D8fi•r.-" tD j;.PJ! ~aic 
w~X\d to the · giveo. • lamps in unskilled hands are dreadful from a model ii'MC'?"" aho Yhd _, 

The diffi in giving full..siJled ~ nuisances, malcin«Y their presence felt .in a pages 1· hc!tJ& t.o eh .d£-o: • aea-. 
drawings of e -~ ~at speeiall7 neecl most~pleasanti:anner. Dwellers in fx?.\\113 tM: ~nabiTex~ed t.o a!t:--.cat» 
tb~m most be pleaded m excuse for the and aties are able to choose be.tween light- trie light plant, :M~ 
rat her inTolved pap· of sketches. I on1y ' ino- their homes by means of oil )amps or by realise those e:qdi'MGn lP 
wish ii ~ been ])Cli9Sii'ble to ha '\Ye m: ~-gru:;, b~ th_e Use of ps ~ & ho~ as a ' _ BTatrK U} FP:-willlJe :d ID 
c!uded fnll-sazed strulies of~ deeopl- means of ligbt:ing has. rt.s IDCC?n'\'"e.D.len~ ·!»to 1M subjec:t. 11 ell • -.~ 
twn. but the alt!'"'~ had b be ahulaoned, amo~ the ~ost promm~t being ~e bad mto ~ 'JU'hne Of a~~~~~:~· 
as bla.c.k and 1fhite m unequal to eollnY an efi'ed of the prodncts of tts combm;tton on exammeihe t ~wl :C 

14 
efftX"t of colo'Ul'S in a ~p.ce ao CN•\W- the bindings of books. the frames of pictures, The lamp ~m 8~- • .--, 

X either was it fee stOle to giq 1I'Dii:iQg the upbo1stery of the fumitnre, and the from the Gil .... 1f tJ.e 
Jl3 ttem s for the Cl01'IIice DCJr for the lo•a: deeoralioos of -the I'OOiD y in ..mich- 'heea ue 
ar:ch.:;s )'and their t;:tuoed"pllars, -.hich. it psis bmnl. Electz!.c • _ ting by mf2ns of p:M'iuwl; 
mu De' noted, ue m the IV'hwl, DOt hahed incandescent lamps 1S entirely f.aee f.aum all 
snd :lpplied to eJrh side of a ~as in tlwsa fanlts (altliough it has. otbem pecu­
th~_npper storeJS. _ • JiuJy its owu, "'fh.ieh we shall notice in 

The a.reh O~"S for the &n;t « tup tier. their pla~~far the light is pure. ..mite, dt, 
tb~ serond ~th tts umnrere..Js, •Nl tl.e and~ tn the eye, and c:a.onot bY any 
third are _alluMiieabd. 1:he.siaia isatm:tuea iueau witi•te the atmosphere of a room; 

:~~~~~=j;t..~tii£C ~hl!!},.~;:~=-e, \\r:::y~= 
• 
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nsume away at all, neither doe:S i~ requi~e 
:"air-in fact, the smalie.st admtsston of atr 
to ·the globe woul~ eau~ at once a to~ de­
strudion of the light-gt>er. As there 1s no 
t:ombu$tion, there ~re no ;products of com­
bn·tioo and the light will burn as well 
under ~vnter oc in a sealed . chamber (su~h 

· as an air-tight g lass case) as_ m th~ open atr. 
As there ts no flame t~ flt~ker, 1~ may be 
used in an open space m th tmpllmty, how­
el"er the stormy mnds may blow. 

The m·1nufa~ture of in~descent ele~tric 
Jamp.s is a spec tal t rade, earn~ on by s~lled 
workmen, with tools and apphances swtahle 
to the work in band. The lamps_ can_not be 
~ucce.::~ruHy made by an amateur 10 his O\nl 

;..orbhop, unle~ he is provided with all the 
costly tool:; and apJ>lian~e.s employed in 
their manufacture. It will b e well, how­
ever. to know how these la mps are made. 
On exnminin~ an incandescent electric lamp, 
it will be seen tl!at it is composed of . a 
sealed glass globe, endosinu a loop of thin 
m whh i t~ l WO eoJs fuse~ into the neck of 

' the bulb. The t bin wire inside the lamp is 
made of carbon. nnd is • ariously prepared 
bT the set"eral makers of lamps. The form 
oi the loop, t he size of the carbon wire, and 
the length em!Jloyed in the lamp, also 
n ries in lam ps of differing makers. F or 
instance. the carbon in a Swan lamp is 
of cotton, tirst made into a kind of parch­
ment, and then cun>erted into carbon by 
stromdr heating the parchmentised fi laments 
iu an~ :m-tight retort. The filament in an 

' Edi~n lamp i;: made- of carbonised bamboo. 
That iri the Lane-Fox lamp is prepan:J 
from broom tibre. Others ha>e med car­
bonised cnrdboarJ, platinnm wire' coated 
wilh carbon, and tubes of carbon. The 
EJhon rorbon i · bent to the form of a horse­
$hoo, nnd the makers of some other lam{ls 
h:we adopted the horse~hoe or arch form m 
their lamp .. '- 'oruc of the Swan lamps have 
a spiral tum of half an inch in dtameter 
r•ut in the arch, thus ginng a n additional 
Jo.'P· The rorlJon in the )laxim lamp~ bent 
into the form of an 11 or a gridiron. T he 
~.illlarups generally used in model el ectric 
li:!htS have only the arch form of carbon, 
>aryio~ in ~ize with t he resi tance of the 
L'UDp or it candle power. T he carbon fila­
ment is firmly dipped in t he ends of two 
Jllatioum wires, a nd these are fused in the 
neck of the globe, leaving two looped ends 
on~ide for conHnience in connecting t o 
the ronduding wires from the battery or 
dynamo. 

The ~~~ globe or bulb of t he lamp is 
blown fmm a pi~ce of cle.1 r g la:>:> t ube, the 
earoon l•)(lp is iLk£'rted in the bulb, and its 
co,;ductin6 wire fused into the neck on the 
bottom of the bulb. On the other side, or 
at ~b., top, i' left a piece of the tube from 
whi•·h the bulb was blown. This tube is 
attached to a pipe leading to the exhaust 

• ~h.'llllber of n Sprengel air pump. The pump 
1! .H to work, and all the air is pumped out 
or the lamp bnliJ, thereby producing t herein 
a ~rfect "ac•tum. When thi~ hn.s been 

tt~actvrily obt:Uned, a blowpipe tlame is 
c to play on the connecti n" g lass tube 

ci · t.::~ the l••tlb : t bts melts th~ gln.ss, and 
("-' t 1

H• bulb i-. heing drawn o~ perfect ly 
~.A! the exL u'ttJ lnmp. Tbtl\ briefi.);, 
.1! an Ctlltluw hi the methods adopted in 
tb._. rnanufac tur~:: of the lrunpa employed in 
m f~l t'l• t rll' li •htin!.!. 

lJ •ill t.J,, L i.,l.i i• ti•l•ttdr.'d.-The qu~tion 
ln&y: 110 1,. a,kt:J-huw cnn tbe carbon 

usent in au e_ h.m t d bnlb be ma,le to 
ClTe • i S!lJt. t An aruiwer to this question 

_ '¥ 1 .to the m~terious dnm&in of 
n t:y. I y "'my~terious/' becaute So 

J.1'0DEL ELECTRIC LIGHTS. 

the many its workings are a mystery, al­
though to the well-informed student they 
may be perfectly clear. To clearly under­
stand what ha ppens in an incandescent 
electric lamp when i ts carbon filament 
is heated to a glowing 'vhite temperature, 
we must dismiss from our minds all pre­
conceived notions respecting the nece~sity 
of the combustion of a. substance to render 
it inca ndescent. \Yhen iron anJ carLon 
are made white hot in air, they ab=- tract 
oxygen from the air, and this com bines with 
either of those elements to form new com­
pound snbstances. In the fi rst c-ase the 
white hot i ron combines with oxygen to 
form a black dust entirely d itferent from 
metallic iron. In the second case t he wh ite 
hot carbon unites with two atoms of oxygen 
t o form a gas named carbon dioxide, which 
passes away in a state imperceptible to our 
sense of sight. But the white hot cot1\li­
tion in both substances-the iron and t he 
carbon-did not in itself ensure the com­
bustion of those subst a nces. This condition 
was b!ong ht a bout in both by the particles 
of wh1ch they were composed being made to 
nbra.te in a • er.v rapid manner by means of 
ener~ imparted t o them from the burning 
fuel m which they 'vere placed. Therefore, 
if now we can produce in these substances 
the same •ibratory motion whilst they are 
protected from the action of oxygen, they 
will attain a glowing white, o r (in other 
words) an incandescen t condition, without 
being con~umed thereby. This actually 
happens when a strong current of electricity 
is sent through a filament of carbon sealed 
in a. glass bulb exha usted of air. The 
current of electricity i tself, being only a 
form of rapid motion in the particles of its 
conductoni, causes a sufficiently nbratory 
motion in the carbon to make it white hot ; 
but as there is no oxygen present in the 
bulb to combine with the whtte hot carbon, 
it is n ot consumed b v t he heat. 

I t will be 'vell h ere to note that the 
carbon gets white hot only when motion of 
a. sufticiently rapid character is imparted t o 
it. T his can only be a ttained by the em­
ployment of enon~h energy to produce this 
condition : that 1s to say, unless we ~end 
through the carbon filament enough electric 
energy t o produce the nece~<:ary rate of 
vibration, we shall not succeed iu r.:tising it 
to a white heat. This fact should be re­
membered when we are planning the dynamo 
or battery to be used in li:rhting a gi t"en 
nnmber of lamps and rules for this pnr~e 
\Till be gi>cn further on. 

Gwt nf E lectric Liohtin~1.-'The expendi­
ture of energy n ecess':'lry t o ra~e a tilament 
of carbon to a glowing white heat in a 
• acu um, mnst depend ·u pon its capabilities 
of conduction and absorption. T ake, for 
instance, an ordinary electric lamp requiring 
one-and-a-ha lf amperes of cnrrem to r ender 
its car bon fihment incandeseent. Tl.tis 
will repre:::ent i ts capabilities of absorption : 
tha t is t o say, it will continue t o ab~orb the 
energy of the electric current nntil the 
• olume of this reaches 1·5 amperes. A le~~ 
•olume will not raise i t t{) the r"equired 
inca.nde~nt condition. whilst a larger 
volume will strnin its capabilities of a bsorp­
tion and endanger it~ exis tence, because it 
wtl l be liable to ru.Ptnre from exce.s~ of 
strain upon it ~ partlcles. But the abo>e 
figures alone mU not, in themsel>e.s. repre­
~cnt the expenditure of energy n~a.ry to 
light up such a lamp; for we most also 
take into consideration the capabilitie' of 
conduction in the carbon filament. If the 
carbon brid8e or loop is a short and thick 
~ it will conduct the required >olwne of 

• -

379 

current freely, and thus offer a lowresistance 
t o its passage. If the loop is a long and 
t hin one, it will olfer a grea ter resistance to 
the passage of the cmrent, and require a 
correspondingly h igher rote of energy to 
overcome that resistance. Whatever length 
or size of carbon wire there may be in the 
la mp, we must emplO)"' a. sufficiently large 
volume of current t o render it incandescent 
throughout, anLl we must employ enough 
pl.lShiug fo rce t o send t hat quantity of 
current through t he lamp. 1'he cost of 
producing the amount of energy necessary 
to light up a lamp, or a number of lamps, 
must be governed to a large extent by the 
abo,-e con~iderat ions. 

Some iJea of the required ener~ may 
be obtained by noting the_ light ootained 
from ooe-hor~c-power. Thts power may be : 
generated in a steam-engi ne, in a. gas­
engine, in a hor3e, in a number of men, or 
by a fall of water, or by a. falling weight,_ or 
by a curren t of a ir, or by t he consumption 
of zinc in a 2'alvanic batterv. However 
generated, or howe, er dcri,·ed, 'it is a horse­
power of energy : that is. energy sufficient to 
lift 33,000 lbs. one foot high in one mintlte. 
It may be applied to a. dynam o-electric 
machine constructed to generate a current 

• 

of electricity, or it may be used direct from 
a battery. In either way, its results are the 
same, and it is represeRt ed by 746 watts 
of electric current. K ow, the theoretical 
quantity of l ight obtainable from one B .-P. 
t hrough incandi:!Seent larops is put down as 
3CO candles, but the actual and practical 
outcome, with some of the best lamps, falls 
far short of the theoretical data. Mr. 
S prague, in h is latest edition of his book on 
"Electricity : its Theory, Sources, and 
Applications." puts down 200 candles as the 
l ight obtainable per H.-P. through i ncandes­
cent lamps. But the Edison-~wan United 
E lectric Light Company only claim an 
efficiency of 3·5 watts per candle-power for 
their lamps. K ow, as we get 746 watts of 
electric current per indicateJ H.-P. of energy, 
and fully 10 per cent. of this is absorbed by 
the resistances in the machine and eon­
ducting rues, it follows t hat we can only 
get 611 watt>; of current for the lamps per 
L-H.-P., and this, d inded by 3·5, the number 
of watts consumed per candle-power, only 
gix es us an efficiency of 191 candles per 
r. -H.-P. This may be accepted as the effic~2! 
of incand~cent electric l ighting by -
in ' tallatious. If we can lay down a large 
in:;tallat ion. demanding se>eral thou..c;and 
c.-r .. a nd n n use lar~e incandescent lamps, 
such a:: the ~arge .MaXlD.l la mps, the efficiency 
of the lamps will be much higher. 

..:\n an~wer to the question of cost is, 
therefore, 5i.rpplified by kno,nng how much 
light can be got from one R--P. of energy. 
If we can now arri\e at the cost per B.-? . to 
generate the required energy, and. add fo it 
the cost of lamps, holders, nod condnctin~ 
wire-. we can get a fai r idea. of the cost 01 
an m stallation. In calculating t he cost 
per H.-P., some person~ only start from the 
motor itself, and reckon the cost of main­
hUning the energy from the motor, such as 
the cost of so much cool o r gas consumed 
per hour : this is fallacious. The cost of 
e>erything must be put down, and 
must include all that g~s to produce 
the light : the prime cost of the motor, 
tl1e cost of labour in putting it down, the 
cost of all fi ttings and applia nces, the prime 
cc>::."t of the dynamo and all pertaining to 
t his, as well as the cost o r lamps conducting 
wires, and fittings. This a.."Cert.aine:l, a 
certain percentage should be allo"ed for 
capital sunk in tlie undertaking, and a rate 

• 
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' TI-IE A RT OF GRAINING. 

{If depreciation Jixcd to cover prohnble cost inch· of the top a. hole is Lo1·c<lright through 
of reuewo.ls nt nil futuro time. When this the body, somewhn.t wore tho.n ~ in. in dio.­
l ut~ boon acldocl to the cost of fuel o.nd nwter; and bmss wo.shon; nre fnstenod with 
n ttemlo.nco, wo may get at the o.ctuo.l cost of little screws to eo.ch side, ha.ving holos con­
the light pm· c.-1'. hout·. · centric with the hole through body, but 

It l;o.s been gonora.lly conceded that wo.ter- smaller. A stmight l1ieco of wire a.ctM ns n.n 
powot· is the lon~t costly method of genorat-· axle nbovo, having o. ittle pulley o t one end, 
Jng electricity when this power i ~ obtninecl und the frame on which tile sllk is wound 
ft·om a fnll of wtttot· in tt nnturnl stroa.m. o.t the othor. This wire is n.bout ~in. thick, 
N oxt to this WO mar tn.ke tho powot• of and tits the holes in tho bt•nss wa8henfnicely. 
ston.m, nnd the cost of this will vo.ry ns the Between the fro.me und washer I have o. 
CllSt of coal in cottn.in di~tricts. 'l'ho cost of little bit of brn.ss tubing about t in. long, 
power· for a gns-engine, nccm·ding to l\1t•. and n tight fit fm· tho wire, which is thus 
l::lprngue, mn.y bo tn.kon ns bcil1g 75 por prevented from moving ondwnys. 
cent. higher thnn thut for a ston.m-engine, 'l'ho frame is a uice pioee of work, n.nd 
minuR the cost of attendance, which is, of should bo cn.rofnlly mntlo. 'l'ho insillo cross· 
courso, much loss in n gas-engine . . 'fha Ilioce is fixed to tbo wire simply by being 
co;;t of man-powot· mn.y be put down ns Sd. 1 • pushed in tightly. 'l'ho pu.t·n.Jlol bnrs D, .u 

· por hour, and in this time he will develop are pivoted to the in'nc.w cross-piece, but 
at. the moi:!t only one-sixth of n n .-P. 'l'he cost' merely tit into the rece~ses in the front ono. 
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work of silkworm-roaring to . make ono of 
these winders. I will alwn.ys ho gh\d to 
help such through tho pnges of "Shop.'' 

T ll E .Ut '1' 0 1~ G It A I N IN G. 
DY A LONDON DECOltAl'Ol~. · 

OnAINING Por,LAnn OAK AND KN01'1'ED 
OAK. 

'fnE subject of my present pa.f1or mnrks n 
distinct stop forward in the put 1 of progrcs~ 
for· tho student of gmi ning, Ri nco wu ~hnll 
now take in· hnncl the imitation of a bco.u­
tiful vnrioty of mtk wood, and which is ob. 
to.inod by tlto di.~trmpe1', or "wo.to•·-gmin­
ing 11 process. So fn.t·, those lossont~ hn.vo 
clonlt with the ln.t.tor merely ns nn acce.~sm·y 
to oil colour gmining-ns in tho "over-

of bn.ttot·y-powor ns compnred with stonij\ 
mny bo oustly seen by the following quotn.-' 
tiou ft·om "Mr. Spmgue's rcma.rks on the 
subject:-" Now, tho oxidntion of 1 lb. of 
c:onJ givos the snmo onorgy ns thnt of nbout 
7 lbH. of :~:inc, which costs somo twouty-four 
t.i Ill CS as Ill nch pet· pOll ncl, SO tlmt tho enet•gy 
of thu soureo ts' in oue cn.se luO times ns 
costly o.s tho other, nud no amount of 
oflieioncy cn.n nmko the cost of energy pro­
dtwcd compa.rnhlo in cost." This pnrt of 
t ho subject wi 11 eo me up ngnin for moro 
dotu.i lod tron.tmon t f lll'thm· on, w hon con. 

~~::;:::=:=~qi-;:---------------------------------------;r·.., Fig. 2.-Front Eleva­
tion or S1llc Wiuder . 

~idoriug the ndun.l CO$t o.f gonot·n t.ing /lower 
J,y batt.cl'ic~ to furnisu cmTont fur e cctdc •• 
I tgh t$. ---·---

A Sll\ll'J, J~ SILl( WINJHm. 
.UY AP!l'l, 

--<>--
• 

MANY of tho r·oaclers of Won. re nro i nterostr.cl 
more or loss in the breeding of silkworms, 
nnd many others are interested in those who 
n.re_intorostod in thn.t llUrsuit. I nm ono of 
tho lnttet·. A mania for roaring silkworms 
nnd making ltuge fortunes with their pro­
duce ·Lrcakll out botimos in every noigh­
bc~ul'ltoo<~. ninny <?f t~lY young friends were 
HOtzod w1th t.ho aUcctwn. 'l'hoy }Hll'chnsetl 
oggR, tho grubs n.ppetned, and, n.fter l111ving 
cn.tcn OllOI'lnOtt~Jy, uognn to spin thoit· golden 
c:oeoons. 'l'hoso, in du? time, wet·o rologntod 
to the wn.rm wn.trer bnsm, n.ud tho process of 
winding tho silk begun. 

lt wo.s during this la.st procos!l tl1nt I hap­
ponod to call on one of nty little friends. 
l'ho work o.ppcnt·od tedious and unpleasnnt. 
Hewn~ windmg round a lndy'~ visitmg card, 
rovolvmg tho card between Jus two hn.nds 
fir~t hnlf o. tum with the right, ' then tb~ 
o~hor hnlf with the l~ft, and so on. It took 
lum tlu·oe homs to wmd one cocoon. by this 
111 1.)1\.11:'1. • 

l wished to lighten his ln.bourt but it took 
mo some time to design the httle winder 
shown in tho nnnexed engra.vings. I did 
not wnnt to go to much trouble about it. 
lt should be very small, cn.po.ble of being 
fa!ilonod on to n table, and, at the same 
time, ellicien t. · 

'l:ho b<_)dy, . 01' pi~lo.t', which supports the 
outu·o tlnng, ts n. p1ece of hard wood n.bout 
~in. long 0.11<) l} in. squnre. N eo.r the lower 
Ollll n doep recess is cut, wido enough to 
ombro.ce tl!e top. of o.ny orqino.1·y smn.IL to.ble 
- sa.y, 1} m. wtcle. A wheel, turned fl'Om 

1 ha~·d ~<;>q~l , 4t in. in diameter and i in. 
th1ck, 1~ secmod to the opposite side with 
nn ordmury brnss wood screw, n wo.sher 
~eing ,Plnoed betwe~n whool nnd body. A 
ltttle 1vory lmndle 1s afHxod to the whoel 
with o. long thin screw. Within ho.lf nn 

• I I • 

• 

E 

I ' 
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Fig. 1.-P'ront Elova· 
tton of Silk Wlnder . 

.\ , 1'1'111\l e. 
u, JJ, Unra ut trmuw. 
l'• Wlro nu wlllch 11'1'/UUO 

rovoln:~. 

ll, u. flmu WnAhors. 
10, l'ulll~y. 
1', Wht·~l. 

u, Wn~lll'r. 
11, Screw runulug Axis or 

Whool. 
K, St>nCD to ll:JUui'IICO Tnulo 

'ltutt. 
r., Dolly. 

)'( 

'fbe object i~ thnt wlwn tho Rilk is wound 
the outer cross-pioco can bo slipped otf, the 
bnrs n, D prossed togethot· slightly, and tho 
skein to. ken off; othorwiM it wonld rcq niro 
to be'cut before it could come oft: I mo.do 
nV my frn.mo of lnncowood, which did vet·y 
mcely . 

'l'ho entire np'po.rntus is fn::; tcnocl to a 
tu.ble by men.m1 of a long thin wod~e put 
between the under· surfn.co of the tnhlo top 
n.nd the lower face of the recess. 'rhis is 
cut to a slight nngle-!l-s ~oon~. much oxa~­
gerated, by the dotted hne m 11 tg. 2-to sUit · 
tho slope of the wedgo. A little bnnd of 
silk connects the wheel 1.\nd pulley, nncl tho 
apparatus is n.n orno.mont to o.ny dm.wing-
room. . , 

Although this will not .mn.ke my. p1·ott~qr/s 
fortune, yet I am smo 1t hn.s so.ved .him 
many a weary hour's winding, and hn.s 
mnde the silkworl'll ftt1'0?'e less shot·t-livocl 
thnn it otherwise would ho.ve been. 

In conclusion, I would o.dvise nny. ono 
who thinks of going iu for the interesting 

• • 

• • 

grnining" of onk. 'l'he graining of the 
" Pollnra 11 vnrioty ltowovc1· opens up a 
new sphere of stu'dy and p;·nctice for ~ho 
len.mer which will prove oven more Ill· 
terestit~rr than the work nppot'taini!lft t?, 
im i tn.tio~1s of the ot·d i nn.ry, ot· " lllU.Il en 

1 oo.lc. It is n fr~oct fully recogn isotl, ~'Y ~I 
"imitators,, of oxpel'ionce thnt. fnc1ht~ m 
wiping out the "lights 11 of onlc 1~ ncqlllrod 
by some w01·kers fnr moro rapidly tban 
othel'S · whilst on the othel' hand,, wo ··~­
peo.tedfy find the gminor·s who'" s)uno" m 
oil imitations often outst1·ippcd m speed 
nnd bco.uty of resnlts- whon it come:~ to 
distemper graining.:.... by the snmo slow 
workers who woro previously outsbontJ. 
Su~h, 'cortn.inly, bns been the re~ults ~f the 
wnter'a observation o.nd expononco. , my 
put· pose, J!owovor, is not merely to notwe the , 
fnct hot·em but to prepn.ro the stuclont 
who puts tl:ose pnpcrs to n. prncticnlt.tse f9r 
nu entirely diflerent method of wo1·k1ng\ m 
which, n9cot·ding to his individunl facultt~ 
his previous mte of lu·ogross may 

' •• • 

, 
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ewbat reversed. No lea_rner must take 
:~n himself, from these few gene~·al re-

TilE ART OF GRAIJVIL\TG. 

p ·ks to deduce an excuse for negledmg the 
mru , · 1' 1 • painsta.king ~tu~y of and practt~e. 1:6m re~ 
·pecimens ot vetned oak j for J?IOfiC1ency 111 :ny branch can only be acctmred through 
the wedium ?f correct knowledge and con­
tinuous practice. 

. Pollard Oak· is a variety tha:t may here 
· with advantage l?e brieliy constdered, both 

with respect to 1~s nature and appear~nce, 
and the cause of 1ts beauty and markings. 

. The meaning of the word " pollar~" is 
cMilY discovered by reference to a stmple 
Jictionary, nnd, although at fi rst glance the 
connection betwt:en "poll "-the bead-and 

· "poHard "-a tree lopped-with "the art ?f 
grain~1g" ?JA.Y appear rather remote, theu 
meantn.R g1ves the key-note of the explana­

.,. tion. l~ollard, or rather · "pollarded," oak 
be[onas to the same natural class of oak as 
the o~d ioa •·y figured variety, tbe striking 

' appearance of whic~, however, is brought 

r 

• 

• 

Fig. 1.-Pollard Oa.k : First Sta.ga. 

about by combined artificial and natural 
means. In most parts of the country there 
is a. sufficiency of fuel without cutting or 
lopping olf the branches of the trees ; bnt 
when, by accideu t or design, an oak tree is 
l\0. t~ted during its growth, then the trunk 
wtll dtsplay the results of this "pollarding.'' 
We are unable here to examiue into the 
bota.oical cause fi.nd effect of such matters, 
ht tt must be understood that the junction 
of a. braoch with the parent trunk of the 
ook tree is characterised by a growth of 
knob n,nd irregular twisted grain. When, 
therefore, these "arms " are lopped off the 
knots ancl roots of the branch still re~ain 
~'onnected with the heart of the tree · so 
!h~t, provided the poHardjng be executed at 
lfltervaJ& of a few years. as the tree grows · 
th.'.l parent stem, w~en cut into long planks: 
will <;ve~tually display these clusters of 
knnLg, tl~l8 gnarled and twisted grain with 
int~rvenmg_ .111Ja.ccs of plainer grain: and 
wl~<·h cr•ndttton we kMw as Pollard Oak. 
Tll~ bruslteij J'{J{Iuirecl for thii:! imita ti on i? ~ lar~e tlti(:k mCittlcr (Fig.!\ page 10, Vol. 
.) , a l!lrgo l!a.Hh tool, HucL M that ad vtscd for 

• 

Fig. 2.-Pollard. Oak: Second Stage. 

overgraining ordinary oak; the "indispen­
sable" bad~er (Fig. 16, page 40, Vol. II.), a. 
piece of old open sponge, a wash-leather, a 
couple of round fitches, medium and small 
sizes (Fig. 7, pa.ge 820, Vol. I.), and, later on, 
the sable pencil and overgrainer, depicted as 
Figs. 21 and 8, respectively, upon page 40, 
Vol. IT. • 

1'li.e ground colour jO'I' Polla'IYl Onlc 
should be a warm bu~ very similar to the 
ground advised in tne chapter on oak 
grounds for medium oak, but slightly richer. 
This is best made from white lead, Oxford 
ochre, a little Venetian red, and, when the 
imitation is required to be of a "quiet" na­
ture, a little burnt umber will improve the 

Pig. 3.- Polla.rd Oak : Final Stage . 

• 

colour. Occasionally \VC mrty come acro:;s 
directions nnd i nst mctions upon Ll1 is subject, 
which advise the ground to be made from 
"chrome, vermilion. and whi Le lead." 'l'he 
brightness of such n com.uination ~v~uld 
S!JOil the nntural ell'ect of any grn.mmg, 
however "woody " the figtu:e may be. . 

The imrortance uf workmg and studym~ 
from natural specimens I hnve repeat~dly 
drawn attention to: and the young gramer 
will fi11d n piece of real " pollard oak" one 
of the best investments be can make. A 
good specimen of this wooLl is somewhn.t 
difticult to obtain, and I, therefore, for the 
time being, will aim to m:tke the student 
acquainted with the appearance and ~netho~ 
of imitating the figure- until he JS able 
to secure the coveted sample- by the po~r, 
but usefu~ substitutes of P.en and pencil. 
With respect to the gronndmg colours and 
the above directions for mixing, I may state 
that most graiuers err 01~ the :side of b!·ight­
ness. 'The appearance o£ two real:specunens 

Fig. 4.- Kn.otted Oak in on. 
• 

I have in front of my table as I write­
may be given in support of this. Piece No. 
1 has been F rench polished, and kept under 
fair conditions in my possession for many 
years ; its colour is decidedly waTJn, and 
very rich ; but even this could not be well 
copied without a sli~ht dash of umber in 
the ground. The otner sample has been 
merely well oiled, and in no way artificially 
coloured. To match this latter piece the 
ground would have to be thntforo.n ordinary 
medium oak : viz., a slightly warm buff; the 
idea of graining it upon a "vermilion and 
chrome ' tinted ground would be an absurd 
one. 

In imitating pollard oak, there are two 
commendable but .slightly ditferent treat­
ments, the working of which I will now 
explain. 'l'he first of these aims at re:pm­
ducing the geneml e.ffect of the wood m a 
broad and natural manner, and upon the 
ordinary buff oak: ground, with complete 
results akin to the real uncoloured wood. 
The other style of imitation is worked on 
more, if I mn.y so term it, convent1:onal lines _; 
the ground is made for a warm and very 

• 
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ridt tino.l tone, such as the real thing would 
:H'qnire from colomed polishing and n.ge; 
whilst the pla!n and knotty feutures of the 
~rain n.re more distinctly separated, and the 
tl~tnil of which i:s more minutely and pnins­
tnkingly relllleJ·ed. Both of these treat­
ments tl.re worth tS tudying. 'fhat first men­
til'lll'tl is mostly pt-actised in the West of 
En~l:uu.J, but in the northern counties the 
moro l'On\'entiono.l "pollard" is chiefly 
l~w,mrl'J. nnd prn.ctised. 

1'/w illui~trations ~I graining Pollard OaJ.: 
arcompnnying this description refer to the 
hrond, o.n~i, to coin a term, "naturalistic '' 
imitntiou ; and as this is the most simple for 
rho stud~nt to follow, we will give our first 
lltt('ntion thereto. Having the tools before­
mentioned conveniently to hand, and also a 
,·c:-~~d with n little beer, some water, and a 
litt le enrh ofYandyke brown, blue-black'-and 
humt sienna (o.ll finely ground in water}, we 
dilute the former with beer to a iluid form, in 
ohl plates 01· basins, and the sienna. to a thin 
wn~h in a third vessel. With the large sash 
tool the pnnel is rubbed over with the sienna 
wn~·h, and then taking up a damp wash­
Ion t her, we "dab " and roll it over portions 
of the surface, which ~vea an irreg~r 
but \!Onnected "mottle. (Fig. 1.) This 
mot.tlo is at once bad~red o.nd "softened" 
into stronger but softer masses. With a 
~titrround fitchdipped into the Vandykeand 
hlnck, we nt once put in the clusters of knots 
nf innuml!ra.ble sizes and aha~ but fP.ving 
r hum a.n open appearance, and not as if put 
on with the finger tips. This pe.rt muat now 
stand for a. few minutea until dry, when we 
pn~s the mottler, dipped in clean cold water, 
t>Ycr the work. and wath the pencil overgminer 
(Fig. B. pn.ge 40, Vol. II.), charged with a wash 
of \'andyke, put in tlie fine grain which 
crosses more or less regularly the plain 
:-;pnce:i between the knots. As we do each 
fl'W lines of gmin we soften enrh individual 
ono to a. dark edge by the ai,l of the badger; 
when all o.re so treated, wo take our sable 
plmdl, and with a little bhwk we paint in 
the numberless fine dark n~ins which cross 
in an opposite direction tho fainter cr0l5S 
grain~ n.nd which work from one tSet of knots 
to £mother set. (~'ig. 2.) The work must 
now he varnished once, or if time and cost 
umst be considered, we give it a co.'\t of Japan 
~l1ld size and turps in equal }'B.rts. It is 
then rcnrly for the final ~lazmg or over­
~hncling, which is also done m beer. 

'J'lu .final ,qlming of tltt Pollard Oak 
imitation I a.m now describing is a similar 
pruces.'\ to the DI'St mottlin~, shown in Fig. 1, 
but. instead of using burnt Slenna, we employ 
t\. wa~h of fine blue-black. With the latter 
pigment we mu:~t use a fluid strong in beer, 
a~ black is a. very bad binder and this is one 
c>f those excepttons in which the grli.iner­
howevcr ~troag mn.v be his abhorrence to it 
ns n. be,•emge-wil(find beer to be necessa..ry. 
lf Vnnclyke bt·own is mixed with black, the 
~troug binJing powers of the former are 
~ulficicut for the two ; but a.s nothinl;i is more 
annoying or disastrous than to nod our 
gln.zin" colour working up with the final 
vo.mi~hing, evea in the latter case it is best 
to use weak beer. Having therefore 
brushed over our panel with the blue-black 
wru;h, we take th.e wash-leather, and after 
wipinl? out a. few sharp·and small reflective 
light:s~amongst the knots, we roll the leather 
over the panel in such a. manner a.s to get 
too!o depth and tr&;nsparency to the whole 
preVious work. (Ftg. 3.) If these methods 
~ve b~en carefully followed the panel will 
gtve a r1ch a.nd natural woody effect, a.nd will 
make an admiro.ble foil to the maiden oak 
atiles when '!lsed on doors. Where poeaible, 

THE ART OF GRAI!VI/\'G. 

all water-grained imitations should be 
worked upon the best and finest •' brush 
work," and after having one finishing cont of 
copnl varuish, it should stand n. few rlays to 
bo.fdcn. It will then bP. tit fur "tiatting "or 
felting down with nne~t puh·erised pumice­
stone rubbed with felt ami wntor, and tina.lly 
a good flowing cont of collal (painters' 
'' carri14,re" or •• copal onk ") wi 1 gi"o a finish, 
fit to last, with occasional re-vamishing, for 
twenty years . 

.il.notlter imitatio1t of Pollt1rd Oa~·, which I 
have previously alluded tobis obtained with 
sli~htly different U\t'nns, nt on the same 
prmciple na thnt already describecl. The 
ground being of a richer and wnrmor cast, 
we commence with o. full wash of burnt 
eienna; then with the spon~e dipped into 
the Vandyke, and ahso slightly mto the 
blue-black, we dab in the dark masses of 
knots, nod put in a few connecting touches 
of dark colour where it appears desirable. 
With the large mottler we now work the 
colour surrounding the knots into one 
8\veeping direction, using the brush at 
right angles to the board, o.nd thus get one 
natural lead across the plain SPI:\C68 from 
one "nest'' to another. With the round, 
stiff fitch we further work the gro.in sur­
rounding and amongst the indh·idnal knots 
in the same natura.! flowing curves as tho 
mottler hns indicated, and also ''open" any 
knott~ which mny appear too "spotty" or 
"set." 'l'he plainer spaces mny also be 
mottled after the appearance of ~"ig. 1 in 
the previous process, but scarcely to an equal 
extent. 'l'he work cnn now all dry, nnd 
should then be wetted over, which our beet· 
allows us to do without mo\·ing the colours, 
and then overgro.ined. Instead of the pencil 
overgminer before wed, we to.ke the thin 
overgrniner (Fig. 13, paSte 40, Vot. IL), nnd, 
separo.ting it into tino dn·isiuns, " 'O work in 
tbe overl!rain with a thin wnsh of Y nndyke. 
While still wet, as before directed, tho grain 
is softened to o. dark ed~-rc, nnd then the tine 
do.rk markings which ct·oss the latter are ].lllt 
in \Vith t.he pencil and blue-black. 'fhe 
varnishing or "binding down" cooting is 
now given1 and tben the work is ~lazed 'rith 
Vandyke, 1f desired full nnd rich m complete 
effect, or \vith the blue-bla.ck or a mixture, if 
we wish to tone down the wn.rmth. Providing 
we use beer with our pigments, we cnn, with 
cnre, always wet our work over, nod thus see 
the colour when varnished. In the first 
process of such imitations we are t.hercfore 
able to make little alterntions or additions 
by re-wetting the work which mny hnve 
dried too quickly for us. 

In otfering these directions to tho learner 
of graining, the writer's rhicf desire is to 
make the modus operandi and the reason 
thereof plain and apparent to those reade1·s 
of 'WoRK who have no better way open to 
them for obtaining instructions upon imi­
tating woods. The few blnck and white 
illustmtions which we ha.vo a ttempted in 
these papers are in no wn.y given ns exam­
ples or "copies," but solely M pictol'itll aids 
to the letterpress. 'fhe nd vice given in my 
opening paper of procuring either good 
natura.! samples of woods, or imitations 
grained by a good professional worker, must 
be applied to all these varieties; and when 
the student has obtained all the assistance 
he is able to gather from this present aid{ 
his best plan would be to take practico. 
lessons, dtrectly or by intelligent observa­
tion, from those exyenenced workers whose 
imitations are thetr best recommendations. 
AB in all arts a.nd cro.fts, pmctice will and 
must beget experience and knowledge, a.nd 
the young gramer will often produce more 

• 

m11sterly effec!-s after .a. few leliena ·by 

actua.l!y watching the ma.nipulation of tooli 
and ptgments by a proficient IDIUl than h 
would f~m a. !ong study of teal ~... ' 
ulonet w1thout lDStructiona. -r--ena 

P_OI.lflrd Oalc i~ Oil 1U&Y be grained ill 
a stmllar m~nner o.s in water. The pig. 
ments, .Prevtonsly ground in oil, should 
h~ve a little of the best ·terebine rubbed 
wtth them, and the bright grainingooJ.OIIlr, 
or firs~ w~b,. shou,ld be made a.a the ordi­
naryoil-grammg lllixtures are. The spon, 
mottler, a.nd stiff fitchea are used aa 
water colour, and, to take the place . 
water, a.nd keep our work moiat 
amenable to mottler and fitch, we a14u~~ 
turpentine. The brushes are di,Pped 
clean turps, and then the auperflwty Dl'81111 

out before using them CJn our pan11n. 
final glazing is worked as in the disteml­
process ; but we have no occasion here 
varnish or bind down the earlier procu, 
consequence of it being oil-grained. . 

Root of Oak is an imitation much tu 
the polla.rd I first described. The 
the wood, however, instead of " 
from each set of knots, more in 
direction of the length of plank, is 
encircle the masses of li.nots in 
rings of overgro.in, and is marked 
more decided presence of the dark 
veins. It may be of interest to 
one contempornry, an experienced. 
and grain er, classes all such 
which my first method i8 
necessarily all " root of oak," 
genuine pollard. My own real e~ 
upon which natural appearance the 
and imitation is based, was cut cure 
a 14 ft. plank, and, therefore, 
possibly be genuine t·oot. It is .very 4!!11.1 
understand how, when a. spec1men il 
from a large oak, tho.t a.n old) itnoc:tll 
a bro.nch may be displayed so 
size as to give it the appeo.ra.nce of a 
of root cut across the stump of tlllt 

With respect to this same specime~~a. 
scnrccly be credited that, for want of a 
~o.sm·, or, perhaJ?8, thro~h i'Q ~ruu~-. 
value, the plank m quest1on was. beibl 
by a country ca.rpenter for making COli 

coffills. Surely the want of 
technical education was never bett.v 
emrlitied. . 

Knotted Oal..'-SO co.lled-1s 1\ 

effective imitation of combined knc>t. 
figured portions of th~ ~vood. I~ 11 

monly used, when ~nunmg oa!t lD 

the panels, with ordiDB.l'f. oak stiles. n 
cheap attempt at the r1chness and 
of root of oak grained in oil, a.nd a.ltlbou 
is often as "nasty " as cheap1 there a.rt' 
gra.iners who make a gooa doo~ 
panels so vuried: I append a bnef 
tion of the working, and a. black -=-.,. 
" suggestion " of its appearance. . 

Tlte colour for Kf!Otted ~ Jl • 

rich buff ground wttp . a. daah 
therein and the gnumog-colour 
burnt Turkey umber. A ~ttle of the 
bnving been made ~o ordi~. 
sistency the panel 1s rubbed L~ 
then one side slightly comucu. 
stiff, scrubby, rouno fitch. we DOW 

little pure umber, ~nl.r sbghtt' 
terebine, and put tn the d&r• 
with another larger 6tcb, work rea 
and f?i ve thet!l and the &111'1, 
grO\vtng motaon 
paneL We now put 
across the alightlf com1DI 

lead towards the 
pencil and I'll_, 
taking from-tile 



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

• • 
1 

• • 

i 
... 

1 
I 

J 
i 

f 
I 
• • 
t 
I 

• I 

. 
r 
' 

• • • • 

CoNSTRUCTIVE STREJ.VGTEI IN !Voo.oJVORK. 

' 
the circumstances, '' time ~d ~ostt" of the 
job When dry, we overgratn 1n diStemper 
with a wash of Vandyke. The combined· 
treatment of figure and knots gives full 
scope for display in the last process, and 11 
crt!clitable and natural effect may thus be 
obtained without much more cost tha.n of 
a panel of maiden oak. 

CONSTRUCTIVE STRENGTH IN 
WOODWORK • 

BY JOHN WHITFIELD BARI,AND. 

FIL\»l!\G-NATOR III Ol' 'VOOO-BBIAKING AlH> 
01\USHtl\0 STRAINS-STli.AIN 0~ CONTRACTION 
-StMPLE FtuM.Rs - CoasPooNt> FR.Ur.ES -
H OU:!E J>oons - DIAGONAL STRUT'l'INO -
SWEOJ:!H J u iNKBT- 008[0 FRAMING. 

IN my first paper on this subject (see page 
165), I di~posed of the different modes of 
joiuting boards to~ether, and alluded to 
mortise and tenon JOints for framing, and 
now proposo to take framing as my 
present subject. Before attempting to 
show how strength of construction cnn 
be best attained in framing, let me first 
point ou~ th~ con~itions to be ascertain.ed. 
Firstly, tt ts evident that wood bemg 
fibrous, that is, composed of fibres closely 
packed together, familiarly termed the 
grain, can be much more rradily broken 
transversely than in a. longitudinal direction, 
whilst it is much more easily split longitu­
dinally than transversely; in fact, it is very 
nearly true to sa.y that wood cannot be split 
or cleft across the go.in. Then! is, however, 
another sort of strain to which wood may 
bo subjected other than a br~akin!f strain, 
which is cnlled tpo crushing stram, that 
is to say, that with the gruin upright a 
superimposed weight will, if heavy eno~h, 
ultiru;\tcly crush the fibrous ti:;sue of wh1ch 
the wood consists, whilst experiment proves 
thut this crushing strnin will much more 
easily d~sti'Oy the tissue if applil!d on side 
grain wood. 'fhe reason for this is not far 
to seek. The fibres being laid a.longsidc 
each other, and cohering by attraction in 
la.min:.e or layers, are, so long as the piece 
of wood is straight, of eq_uallcngth ; but so 
soon as a sufficient we1ght is applied to 
bend the wood, some of the layers of the 
grain are deflected (i.t.1 the under side ones) 
more than others ; ana n.s a straight line is 
the shortest dtstnnce between two points, it 
foUows that to some degree. no matter how 
slight, a movement takes plnco between the 
layers where they lie contiguous, which 
necessarily int1·oduces a split or cleft, and 
the weight superiml?osed breaks up their 
nnion, and deals Wlth them as separate 
pi··ccs laid one upon the other, instead of as 
tl t 'u;~y were one united whole. Hitherto, I 
ha\\J been talking of weight acting in the 
direction of gravitation only, which, to keep 
a . clear iueal of, we designate as perpen­
dicular strain. The science ·of mechanics 
tenc.hcs ws that there are other strains, such 
lU~ 111de thrust, i.e., la.teml strain; and, going 
further still, vroves to us that where two 
force~, or strains, act in different directiona, 
these forces neutralise each· other in an 
~rtair~aLle degree, and enable us to pr&­
dtcato w1th absolute certainty where and in 
wbnt direction the line of fmcture resulting 
from thc.~e combined strains, equal or un­
equal, will be aure to take. For instance, 
wbero a force acta perpendicularly and an 
equal force ac~ horiwntally, the line of 
frac.tu.re wiJl be in a diagonal direction, 
equkiivtant between the two, viz., at an 
aoale of 46° J but if the piece of wood be 

• 

upright, the resistance to the d1lwnwnrd 
force being greater-let us say, tbroo times 
that ·of the resistance of the wood to ~ide 
thrusts-the diagonal of equnl forces will no 
longer be a.t nn angle of 45°, becnuso eith~•· 
force. if sufficient to fracture at all, would 
fracture the lesser resistance, in this St;i' 
posed case, in one-third of the time l~u.t 
would be required to fracture and overcome 
the greater resistance. Or, what corn~ to 
the same thing, one-third the side thru.:-t 
and the same downward thrust would give 
the diagonal of the forces at an angle of 45° • 
This reasoning shows that, given the re­
sisting power of the same wood laterally 
and perpendicularly-we can predicate the 
diagonal, in this case evidently, on the 
former assumption of one-third the former 
equals the 'vhole of the latter in breaking 
power-the angle would be altered from -15\) 
to that of one-third to one. viz., 30° (one 
equalling 90°, i.e., a. right angle, because we 
premise a. perpendicular and a horizontal 
force). Tables are published giving the co­
efficient strains of all sorts of wood and 
meta.l3-ca.lculllted upon the base of square 
inch sections-and also giving a third class 
of strain, which I am abOut to explain ; and 
these tables give us the power of accm-ately 
ascertaining the exact diagonal of both 
equal and unequal forces actin~ eithe1· 
against each otliet;. partly or entirely, or 
in different directions altogether. I do not 
mean to say that in woodwork it is ab­
solutely necessary that the carpenter or 
cabinet maker should go into such calcula­
tions as those indicated, but I do sn.y, and 
mea.n it, that he should have a thoroughly 
clear understanding in his own mind of 
these facts, so as to kno\v beforehand where 
his work is likely to break if strain sufficient 
were put upon it, so that he mny avoid 
in his construction lea.ving wea.k points. H e 
should know how to put his work together 
so that it shall be strongest wherever the 
forces are likely to have their strongest 
tendency to destroy it. He will then be 
able to avoid heaviness, clumsiness, and 
waste of material and strength irt the 
wrong place, where the forces actually 
counteract each other by neutralising ca.ch 
others' effect. 

The third kind of stmin is the opposite 
to the foregoing in every way. Crutih­
ing strains and side thrusts are pushing 
strains. not pulling strains. They do not 
destroy cohesion of particles as do pulliu~ 
strains, and the latter are, therefore, t c1·med 
tensile, that is, stretching stmins. A familiar 
example of tensile strains is noticeable in a 
drawer front, where the self-evident ten­
dency is to pull it away from the dovetail 
Joints with the two sides, which in this cnse, 
1t should be noticed, is perpendicular to t ho 
~in of the sides, which explains why the 
'pins , are on the dmwer ft·ont and the 
"tails, on the aides; if they were revor~d 
the tensile strain of opening the drn.wor 
woulCl inevitably draw the '' pms " out. An­
other instance of tensilo strains is in the 
roof principal, where it is very important, 
though not perhaps so evident at first sight. 
The beam, usually called a. tie-benm, is sub­
ject to a tensile strain, caused by the weight 
of the roof having a tendenc;r to force out 
the wa.lls which carry it. It 1s also subject 
to .a perpendicular side thrust (by this I 
mean a J.>erpendicula.r strain on the side 
grain, wh1ch; of course, runs horizontally), 
and evidently this force is greatest half-way 
between the BU{>ports at each end, that is, 
in the exact mtddle. Now, although it is 
almost universa.lly done, a mortise to take 
the foot of a king-post at this, the very 

• 

• 

• • 

wcnkest point of the tie-beam, still 
w~a.kcns it, anll must be admitted to be 
constt:uction. Better fu.r to leave th• 
t ie-beam i~ full strength, and plant on '-' 
two blocks to maintain the foot of the poe• 
in vosition lengthwise, and bolt to the two 
side-pieces saddling it, as it were, athwart 
ships, or even bolting the side-pieces only to 
the post, as even a hole bored throl16h the 
tie-bea.m sadly weakens it. The pnncipe.l 
thus constructed may be of considerablr 
lighter dimensions than the former method. 
permits, without loss of strength, but shou14 
have an iron tie-strop. 

Every one is aware that wood varies con­
siderably in the direction of the grain, which 
frequently, owing to the more or less ex~ 
polled situation of the trunk of the tree 
whence it ho.s been cut, and the a:~1gles a~ 
which branches havo forked from 1t, runs 
out1 nnd is termed '' cross, or " short" 
~mmed stuff in consequence. Such stutl 
1s better able to resist ct·ushing strains than 
either side thrusts or tensile stmins, and to 
use this for tic-beams would be considered 
by me as b;\d construction. It would be 
usefully employed as a post, for blocking, or 
any port~on of the work where the only 
strain was a crushing ono. Hence I would 
urge workmen to exercise.their judgment in 
selecting timbers for certain purposes, more . 
with a view to their fitness than their ac­
cidental convenience of size, which, even i! 
it entails a little more trouble and labour, is 
of con:;idembly more importance in good 
work. This is the more important when we 
remember tha.t a.n architect designs a roof 
on the general lines of habitual cn.lcula.tion1 
allowing, of course, a margin above ana. 
beyond what is termed the l:ireaking strain. 
but does not, and cannot, make allowance 
fm· any improper use of a weaker piece of 
timber thau his usual avem~es. 

'!'here is yet another stt·a.in·to which wood 
is inherently susceptible, namely1 the in­
ternal strain of contraction ; ana. as this 
is, invaria.bly, unlike metal, in width or 
thickness, or botht only never in length, no 
collStruction which ignores this strain, or 
does uot compensate for it in some wftJ~ 
or other, c.-m be considered ~ood. Thus 
a.ny large surface of wood, etther framed 
together or not, as the case may be, which 
experience teaches us will shrink in time, 
should ba so put together as not to involve 
any necessity for the joints to be forced 
open or the grain to split in shrinking. In 
other words, table tops, panels, and other 
l'nrface..~ :-hould never be lield by their aides, 
or in stwh a. ma.nner as to disallow their 
shrin kagl! from taking place naturally and 
without restraint. Something must give 
wa.y if such restraint be imposed in their 
con~truct ion: joints will open or the wood 
will split, and no matter how goOd the 
general workmanship may be, the result of 
bad construction will ruin everything, 
bringing its own disgmce with it. It is no 
excuse to plead that wood will shrink, de:. 
what you will; this only aggmva.tes matters. 
Y om knowledge of the fact ought all the 
more to have made you careful to obviate 
its effect by such expedients a.s have been" 
found to answer the purpose. In tables ttncl 
dra.wiug-boards this may bo overcome by 
"buttoning" at the ends, or by screwing tc» 
battens underneath from the back throug'- · 
slots instead of round holes, so that • 
contraction the buttons or the screW!' <"'11 
move inwards instead of remo.ining fixed. 
whilst panels should be left, of course, loon• 
in the grooves, and not glued or held rigil 
by any means. Ha.vins . thus, per ha.~!\.= 
briefly sketched the var1oua atrai.na to w • ~,;;w 

• 

• 
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all construction in wood, as a material, must being brought nearer togf:·~her by a crush- only in the lengthwise direction, aa 'ft ha-.. ' 
or nun- be ~ubjected and their difference in ing strain or being forced apart by tensile seen that the width is always liable to . 
dezret, it must not be as.~umed that I strain, always pro\"ided the cross-l•ar is ~hrinka~e. Altho~h .in the case of daaa 
m~an that these forces will be by a.ny tenoned into the frame at k and l, and 1t acts m both duect10ns, being brittle it 
m ea.ns constant, nor that a ny ou~ht not t.o be too much 
one force a lone will invariably 0 rehed upon. The cross-'OO.rmay 
net in a gi,·en direction. To be sufficient to prevent brealt-
mnke this perfectly clear, such age · but in other ~ the size 
m(;mber of any construction de- of the frame and the amount 
s igned to re~i5t, sav, a crushing Scale of Figs. I -s inclu- ::. • ~nd variety of ~trains to which 
strain, may insteacl, or, in some a1n, 1~ in. to 1 ft. • 1t may be destined by its pur-
cas:e,., e'\'t:n simultaneously, be - · . ·, rose to be subjected necessitate 
al,;o ::ubjected to a tensile strain, changing its charact.er, and it 
or a side t hrust, or both, a con- becomes a. .cross-rail n, Fig. 
tingency that in all good con- ·: . · ~' 9, t enoned m to the frame at. 
l'truction should be foreseen each end, and at its centre in 
nnd pro\'ided for so as to ell- . its turn mortised to receive 
minate e\"erv possible source of .'. · ~ muntings m, m, their other ex-
weakness. \\ith a view to this, . .I · · ' ' tremities being tenoned into 
framing is resorted to. By • :· · · the opposite members of the 
iramiog, I mean so putting to- frame, technically termed top 
gether component parts of any • . and bottom rails. 
con~truction t hat they may hold ., Without going into deriva- . 
to~ether under ordinary strains '· t ions of the term "muntings,• 
-hence we have simpl~ and it is much more to a. useful 
compound frames. The simple Ftg. 1.-Diagram showing "Diagonal of Forces.'' purpose to consider their fune>-
frame (Fig. 1) consists of four tions, and the Etrai.ns they are 
r•icces of wood united at the 1 designed to count-eract. By the 
corners, 11, 1,, <', nnd d, in s uch squareness of their shoulders, if 
wi..:e a:; t o be almost as strong 8ection also fox-wedged, which a.la.s, too 
nnrl ">E:ry much light~r than a ,.1 r often, is. neglected, they help to 
~oliJ piece of timber of the :1; '~(a make the framing more ~id ; 
!'nme out">ide dimensions. The · ·" • • tbev a lso serve as struts Amunst j j' ./ ~-

c:orners may he hal\'ed t o- ; . -,, '\ compressive strains and as titt-
gether (as in Fi~. 2), e being , ·•· bars against tensile ones, thua 
l'ide \'iew and l plan, in which ~.' 

1 
holding in and keeping out at. 

t he portion shaded shows where Fig. 4.- · \t~ one ana t he same t1me the top 
t he half of the one piece under- u:i!e:J;m.t mr:~d. 3j~t' Face-Mitred· ~r · and bottom rails, whilst they 
lies half the other piece. This of Frame. of Frame. Halved Joint. also add to the strength of the 
is not by any means good con- cross-rail in like ma.nner bf 
struction, ns it depends either maintaining it in its designed 
on the glue or nailing or screw- position a.nd deriving from it 
ing of ibe hnh·ed portions to- and the other rails, in retuxu 
g<:ther ; it is therefore sel1l()Jn for services thus rendered, so 
resorted to in pt:rmanent work. to speak, o. power of keeping 
.\ simple frame may be also itself in positton. It may pa.r· 
mitretl together (see "Fig. 3) or take of the character of a. fairy 
hah·ed and mitred (as in Figs. Fig. 

6'J)= tale, or fable, thus to endue 
4 and 5). There is very little Jomted. what we mo.y call dead or inert 
strength-which in both cases matt-er with any power to re-
is sacrificed to appearance-in F1g. 7.-Frame Mor- sist, even passively, strains fro~ 
the~e methods of unitin~ a frame t lsed, Tenoned, within and without; but lD 
together, and it is usea almost and Wedged. the infinitely lesser degree that 
cxclu~i,·el .v for picture frames Fig.B.- EndView man, by studying the Jaws that 
or mirror-;. or other similar of Fig. 4. the Great Architect of the 
article,:. Then again, framing Universe has designed to 
may be dovetailed t ogether (as G,Overn matter, can. col!lmandf 
in Fig. 6); but this a..:,aain is if not create, combtnations o 
weak, because the "pins" may strength and beauty, bythougbt-
be drawn out of t he tails. By ful study, and bright and cheer-
fat· the hest means of framing- ful labour as a. means to o.n 
up is that of mortising and end is it not possible for th& 
tc:nonin~ the corners to?ether morhent to accredit matter 
(:-:ee Fig. i), wh ere the snaded directed by man's mind with 
}JOttion, ll lLj i, shows the tenon fanciful powers such as these T 
J•nssing through the mortise, so At any rate, it will not fog any 
thn.t when glued it may be practical mind thus to play at 
firmly wed~ed home t o the work but may t end to true 
!>houlder at g and i. If the pleashre thus to end_ow S<?nlless 
tenon be made as described • matter with the mtel.ligence 
in my first paper a.nd ill us- · breathed into it by man. "It 
t rated in Figs. 13 and 134, page amuses me and does not hurt. 

•1GJ, no stronger siAJfle frame · you," as the ma.n said when he 
cn.n be 4evi.sed. simt~le. made a. harmless joke. 
frames, tf ~f sufficient sue This sort of frame is tha\ 
to permit 6f the sides being u sed in the ordinarr household 
bent or deflected by strains, are door the inner edges of the' 
t o some ~xtent weak on this . I ~- 8.- Prame atreng\hened by Cross-bar or Munttng k l. atyl~ rails, cT?Ss-mi~ anct 

. very account, and therefore va.noua means wedged either from outside or by fox- 1 muntings being rebated to rec~1~ the p&Q.eli 
· are resorted to to strengthen them, a.nd wedges in a. concealed mortise. Sometimes, which are more or less well (chiefly lmfobe 

they then become what I have term~ w~ere the fra;~e ia tp be fil!ed in either it ~hispered) fitted into the reba~ be ~ 
a~ove, co~p~mnd. The cross-be.r k l m With panels, or m the case of wmdow sashes bemg glued and wedged np. Verily, wor ... 
Fig. a. e~h1b1ts one meth~ of stiffening a. with_glaa, w~~P ~both being square) would mer;t who can a.nd ~ho would,prelf!L•JI 
frame , 1t prevents the pomts k and l frOm add . to 1ta ngtd1ty, the ..former must be the1r work to thell' ow4 sati8f..,_ 

• -
' • .. 
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Ji' are tempted by t~e compe~ition of 
ae ,lll!f labour and foretgn mo.chme-mo.de 

~ ~ to slur the details of craftsmo.nshi.P 
JOirryroduce inferior work far below thell' 
llli Cmties because the public, who are 
~p6 raDt technically of the wants and de-

.. ~dB of const_ructive strength, never o.sk 
the question ratsed by the ol~ conundrum, 
,, When is a door not a door ,1 • 

I have shown that strnt~s act m the 
· nal of two forces whJCh may have 

r ~~and probably was . the. reason ~vhy the 
i "monk& of old " adopte~ 1~ Ootht~ doors 
I · d other framing the prmctJ>le of chagonal ; :f uts and diagonal panelling. Refer to 
f ~·[g. 1 whore you. will see .a sh.oulder x 11· 
,. J1 a force acted m the dtrectton of the t arrow at a, or the contrary, the resnlt would 
f be, either that x or y woultl hocome ~he 

fulcrum of a. bent lever, one arm of whtch 
1· yj)uJd equal a x and the other ;t: y, or w tl 
• would be one arm and y :r the other-a 
~ leverag~ of eight or ten to one. Tt follows 

~ 

' -~ 
• 

f 
• 

1b • • •••.••• r7 
!\ :~ .. ~ .. . 

used for the panels. It ba.a been shown thnt 
~nels shrink in width, but not in length; 
therefore it follows thn.t panels dio.gorially 
put in will not shrink so much in one direc­
tion as perpendicular ones, but will shrink 
slightly more in the other direction, be­
cause the diafSOnal is the mean of their 
shrinknge (i.e., 18 between the shrinkin~ in 
width and the non-shrinkage iu length) ; 
but o.s this shrinkage is at an angle it 
becomes much less than if it were on the 
square ; hi fact, it is virtually imperceptible, 
so that tensile and compresstve strains 
destroy each other if coincident in time and 
side thrusts through loss of fulcrum for 
leverage can only exert an infinitesimal 
portion of their force, the latent remainder 
being carried down and vitiated in what I 
l1ave called the simple frame, br absorption 
in the directions where the mo.terto.l employed, 
vi.z., wood, is strongest and most powerful in 
it.<l resistance. Another consideration that 
will emphatically assert its existence in 

• 

used until the width of the board wns re­
duced beyond the point. to ~h~ch it ~o.uld 
ever contmct before plactng 1t m posttlon. 
Thus floorboards, matched lining, and other 
lnrge surfaces, the joints of wbicli notoriously 
open in time, n.nd m contracting wcnkon the 
framing in which they are set might he 
compressed sufficiently to take n.h tendency 
to contract out of them. In doors, panelled 
partitions, and similar constructions the 
framing o( which is wood, I do not see 
why the filling shoulcl also be of wood ; it 
would, in paint.ed work, be better to em­
ploy sheet metal, paper boards, or mill­
boards, vulcn.nite, or other non-contrnr.ting 
substance which would always remain of tho 
same size, and thus afford n. constant support 
by close fitting at the bottom of the grooves 
to mainto.in tlie styles square with the cross­
rail and top and bottom rn.ils. A. filling 
which by contraction goes nwn.y from its 
work and leaves room for backlash cease.~ 
to fulfil the object of good construction, but 

Fig. 9. Fig. 10. Fig. 11. Fig. 12. Fig. 13. 
l'Jg. 9.-0rdlnary Door. Fig. 10.-Door Cross Panelled with Dlagon&l FtUlug. FJg. lL- Doorwtth Diagonal Struts and Panelling Parallel Plg. 12.­

Doorwtth Diagonal Matched Panelling. Fig. lS.- "Croaa Buttock"Door Ledge boarded ~ulh on one Side. (Scale or Figs. 9-131ncluaive, i in. to 1ft.} 

that the frame could not withstand the · door-framing is that the strn.in imposed on 
fot·ce however modemte in either tlircctiou I it iu openin~ it and closing it develops n 
at a. Therefore the point b would be twisting motton or tendency to some extent 

; moved, or, what is equally fatal, would 1 counteracted by the fixed points or fulcrums 
bo.ve a tendency to be moved to the right : supplied by the attachment to the posts by 
or left. Supposing that the forces were ! hinges, but which also re-acts in the twisting. 
pretty near equal, the reliult, ns before 1 Other developments of this thesis of 

• 11hown, would give the diagonal of the din.gonal strutting in framing are shown in 
forces, M the dotted lino a d would l"igs. 10, 11, 12, and 13, whicli explain them­

, show. ~ow a strnt with a d a." its selves n.nd c~ll for no special a~sci"!J>tion, 
· cen~ral lme would absorb the forces corn- except that 1t should be noted m Fig. 13 
·~ pet1ng for. mA.Stery, i.l'., the force act- that the cross-rail is dispensed with and the 

mg from rtght. to left, that acting down- filling in ·instead of panelling is here 
ward11, tho.t n.ctmg from left to ris:rht on matched boarding flush on one 'side bat­
the. ful?rum of t~e said hent lever, and that toned by diagonal" battens which are te~oned 
1\Ch~g m a temnle ptanner f~om /, to r.i a.CJ into the ~imple frame; the enclosed J2A.rt o p 
t. ts would be nega.ttved by bemg excrtec at q_T showmg where tho battens are halved. 
r1g~~ angles to th~ strut whose centre line When I come to consider and explain con-

·1rowd ~a d. If mstead of framing, a~ in structive strenrrth in metal, I shall have to 
the ordt~ary door, a. .cross-rail and mnntings allude to castit~g under compression, a most 
&8 pre!Iously: d~nbed we substitute on powerful factor and here let me apply the 

· ad a ~tagona.J rall, and ~non into itrdingonal I same .Principle' in o. modified form to the 
~ur~JD~ atso

1
tenoned m~ the corners[,, c matertal now under consideration-wood­d e 8Jmp e ram~ (provtded the mortises which is as ·compressible at ordinary tem­tb n~1mterfere. With and weaken those of perature.s o.s metal when raised to melting 

of e ~..,J e and rat! . at b an.d c),, the very acme point. Now I suggest that to overcome 
~n~h d<?f cons

1
truchon JB reached, es- contraction of side ~rain wood a sufficient 

1 •agona matched boarding be crushing strain or presaure migbt be readily 

\ . 

by substitution of wood which hns been de­
prived of its power of contracting and is 
therefore to be relied upon not to work 
mischief, or of some other material which 
does not contract at all, we cn,n afford to use 
for frnming wood of slighter dimensions and 
thus effect economy of mnterinl. Let me 
instance a door of what I consider the best 
construction, say Fig. l O, which1 if made out 
of It in. stuff with dingonn,l t m. panelling, 
would be subject to a minimum contraction, 
yet would contract enongh to nullify the 
support it ought to nfford to the main­
tenant'S of pe'l?endicnlarity of styles· and 
squ·'.rcness of rntls, and wouJcl be still pretty 
strong. It could, by substitution of non-con­
tract,ivo filling, .be made even stronger when 
n ~rul o ont of 1-t in. stuft: with tin. panelling, 
thus effecting an all round saving of ma-

blrial, weight, and labour, enhancing, rather 
than detracting from, stl'ength of construc­
tion. 

WoRK readers will perceive that I am 
thus going a little beyond the recognised 
bottndaries in these remA.rks, but they need 
not fear thnt I shall take them "beyond 
their depth," even if they strike out in new 
departures. Those master builders who now 

• 

• 

• 



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

• 
I ' • 
• 
I 

j Qu.R GuJ.DE z-o Goon TniJvcs . 
• 

Luy American and Swedis~ or Norwegian 
c.luors, instead of using English labour, have 
t!te ~xcuse that t~eY. are clieaper. ~ut the;r 
suuply Luy "a p1g m a. poke," taking sufti­
citnt care, however, of "number one" to 
{iell it again Lefore the "poke " is removed. 
Hut this sort oi thing can be foreseen to 
have a not far distant ending. Timber 
takes lcmger to grow than to cut down, and 
demand will fetch up prices ; exhaustion of 
sU JIJ 'Iy (ns in the case of our own coalfields) 
will u.~ain enhance prices. Courted labour 
will dc1uand iu the mcreasingly enlightened 
condition of workmen all over the world, 
IJ~;:tter pay, and foreign joinerr cannot 
therefore for any lengtJiened penod domi­
nate the market. 'fo shorten that period I 
su~~cst supcriorit~ of strength of construc­
ti(Ju, applied to English work : the substi­
tution of sheet iron panels for doors, 
enabling the maker of the frame to reduce 
thicknesses, without sacrificin~ strength, 
Rccuriug rigidity and extra lightness, at 
lowor cost. Uut all slovenly work, such 
as Lad mortising and tenonin~, too often 
pa.<;scd in the ca.-;e of muntings, which . 
under these conditions only seemingly are 
of any structural strength at all, should be 
(JUt down with firmness by an English 
buildcrlf. If the mnntings be properly tenoned 
ancl mortises be cut deep and square and 
fox-wc<.l~ed till they are held home, after­
wards pmned with good dowels, they add to 
the strength of the framing as much or more 
than the members of what I call the simple 
frauaing (or, as the French call it, the mtour­
CLffl!, that i~ the surroundings). Then if the 
panel~ non-contractive, fit all round they 
may he glued in place, thus adding to the 
sta·cngth by holding to the sides of the 
groove;; in which they are set, where­
by b:nsile and side thrust strains are 
neutraliKcd. If sheet irYm be used for 
panels inste11.1l of glue, the iron should be 
warmed and hot shellac use(l to fix them in 
tho grooves, which instead of I .eing ploughed 
cnn be ch<:.:'lply cut by circulaa· saws, as is 
now <.lone in ll(><>r-bOO.rding with hoop iron 
touguea, which OU"bt alsO to be warmed 
and cemcutccl in lJla.ce with hot shellac to 
f!nsuru good work, o.nd all contraction first 
<:omtJres~ed out of the boards. Having thus 
t reated uf framing, I must defer to another 
chatJtcr the consideration of what may be 
torrued cttbic frawi-ng, as thi:i subject de­
maucl.<i too much space for the present. B;v 
cubic framing I mean where the third di­
mension comes in, as for instance in a table. 
The top of a table may be a frame, or laid 
U}JOll a fra10c, such as I have just treated 
of, hut the third dimension, mclusive of 
tixi n~ the lcgti to a frame perpendicularly 
wl.ida it.-;elf is horizontal, mvolves seve~ 
iutrit:atc~ questions of strains and strength, 
which }Jerforce I must defer. 

3IEANS, MODES, A.ND METHODS. 

FIREBRICKS. 
l'r may not be generally known that fire­
hdck in the shape of cheeks and backs for 
open or closed stoves and ranges can be 
manufactured easily, and broken Ones re­
Jia.ired, at home, by any one who may have 
the time and the inclination to do so, and 
with a Comparatively small out~y of money. 
or corftsc, the shops advise folk to bu_y a 
new set when a brick is broken, but with & 
view. ~o helpin~ those who wish to help 
themselves, I will explo.in the mode of set-
tiJ:!g to work. · 

Now, whether the obj~- in view it to 

• 

repair a broken brick or to put in an 
entirely new set, the first thing is to mix 
the fire-clay (sold by most ironmongers in 
the dry form as Stourbridge clay) into a 
stiff paste with water, and to do satisfactory 
work. this paste must be stitf enough to 
stand by itself when .cut into slabs ai.Jout 
1~ in. in thickness. Next, having cleaned 
out the grate, and, in case of repairs to a 
broken brick, picked out any loose frag­
ments, thoroughly wet with a. brush or the 
hand all the parts where the new brick is 
to touch the grate. There is no need to 
flood the grate, but just gh·e as much water 
as can be absorbed, and no more. l\Iost 
grates have some firebrick in them, and the 
amount of water that can be absorbed will 
be very easily seen. 

Next, without any hurry- for the clay 
does not set .instantaneously, like plaster of 
Paris-lay the cement into the place it is to 
occupy in the grate, using a trowel or 
spatula of wood, and pressing it equally in 
its place. For my own part, I prefer to use 
my fingers first, and finish the surface off 
with a viece of wood. · 

Where cheeks and a back are required 
in a grate (and this he!_ps to keep down the 
coal merchant's bill), I put them in all in 
one piece, and am inclined to think that the 
brick lasts lon~r when in one piece than 
when composed of three pieces, as usually 
sold in tlie shops ; and the reasons arc 
these :-that the brick in one piece has 
greater solidity ; there is less chance of fine 
ashes and dust getting behind or under­
neath i thus the risk of breakage is consider­
ably duninished, and the brick cools more 
equally when the fire goes out. 

When the fire-clay is firmly in its place, a 
fire may be lighted at once, or if the work 
be done overnight, the clay may be left to 
dri_ until the morning. 

There is no need to go into the chemical 
details of the a.ction of the tire on the clay, 
but the result, in my own experience, is a 
perfectl;v durable and economical brick­
eoonomtcal in itseU, as costing something 
under one penny per pound, and economical, 
as lessening the consumption of coal. 

In conclusion, I may add that in putting 
in a whole set in one piece, it is as well, 
though not absolutely necessary, to let the 
brick taper slightly from the bottom to the 
to~-say, from 2t in. at the bottom up to 
ltin. at the top. H. J . L. J. MAss£. 

INDLUUBBD SHOE FOR CRUTCIIF..S. 

Many .years ago I de.~igned an.indiarubber 
shoe for crutches, the use of which prevents 
the user from having his crutches slip from 

11 
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llld.larDbber Shoe for Crutches. 
• 

A 

• 

under him, even UJ>On ice or polished marble 
or oak flooring._ It was made by Messrs. 
Macintosh & Co., but never having been 
advertised, never got into general use. I 
enclose sketCh of it, also a section, thinking 
that, aa it answered perfectly well, it might 
be taken up as an article for sale, especially 
br •thtt hospital aurgeoba, cil'il u well aa 

• 
I 

• 
military. .It co~sists of~ tube of, vulcanised 'J 
rubber, } 1~. tbtck let mto a p1ece of the 
same mate nul mo~ded to the section ahown 
~nd cem.ented to it with a solution of rubbe; 
m benzme or naphtha. The foot" of the 
~rutch s~ould be reduced to i in., and then 
ms~rted 1:nto t~e t~be, a small piece of wood 
or uon wue bemg mserted with it, to allow 
the air to escape, which, when removed, the ' 
tube collapses ti~ht to the . foot of the 1 

crutch, and it will then never come off. 
These shoes last much longer than leather 
ones. J. W. H. 

. 
0 UR GUmE TO GOOD THINGS. . 

61.-A NEW CA.RJUAOB JJ.CL 
A BDIPLB and effective (~mage jack or eetler 
for lifting ca.rriagea by the axle from the ~ 
hi shown by the accompanying illustration ofthil 
appliance, which is known aa " LitUe Jd," ud 
is made by Messrs. C. P ort way & Son, 11 Tbr- ~ 
toise" Stove Wor)cs, D cxm- • 
eists of an upright 
cylinder on a base 
A nbout 20 in. 
high ; into this 
cylinder is a rod 
with a crutch top 
n, which works 
freely up and down, 
to suit the height 
of axles !rom the . 1 

ground ; a handle 
c is fitted to the 
cylinder and.crutch­
rod eliding piece D. 

T.bt jack is put 
under the axle ol a 
carriage, the handle 
m ised horizontally, 
and the crutch 
lifted to the axle 
to be raised, the 
downward pressure 
of the handle act­
ing by pressing 
the connecting rod 
E to a vertical line, Portway't Ca.rrla&'t Ill& 
and the fulcrum . 
hearing beyond a vertical line-~ llhown by &I* 
dotted line o--raisea the crutch 2 m., and ••111*. 
it from sinking till . the han<!Je i1 ra~ I! 
to the horizontal line. It ta ~ade m rl 
sizes, Nos. 1, 2, and 3. The. hmght of it l­
is 14 in. , 18 in., and 21 w . . 
No. 1 will lilt the axle o1 a carnage 
6 cwt. 20 in. from the ground; No •• 2, the 
of a carriage weighing 10 cwt. 25 U1. boa 
ground; und No. 3, the ule of a~ 
weighing a ton, 29 in. from the ground. 
are sold at oe., 7s. 6d., and lOa. 

• • 
• 

• 
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SHOP: 
A Co&ND li'OB Taos& wao W .ANT TO T u.~r: IT. 

NOTICE TO CORRESPONDENTS. 
• • Jn c<)nst quence of the rrreat pressure 11pon the 
• "Shop" colunms. of \VonK. ~ont;ibu.to1·s are 

reqt1ested. to be brief and. c<)!U:I.Se m all future 
qut.Stion.s a1~ replle&. 

z,. C1JU111Crlng cuay of tlu "Quutions ml:mdtled to CArru­
J101t4UnU," or ill Teftrri.ng to a11.JIIhing that hcu 11p. 
peared in "Shop," wriUrs an nt]UUtw to nfe't' to the 
ftllmbn' C1M page fl/11.Umbtl" of WoRK in whkh cM ~b­
jt;d uiUUr colltidrnlli.oft C1pp«md, alld to gl w the lt«td' n g 
of tlu po.ro.gr11'/)A to wlt.ic:h Tc/eTmte w made, alld 1114 
initials ana plaa of~ or IM 11011WU-plUIII4, of 
t1t.e acrlle't' bJ wlt.o~~~o IM quutio11. 1t.as buA cul:t.d or to 
Vlltom a nplv lla.l bu11. a.lrtady git:•n. ..f.Mtuen oan.­
'aot be gi~~" to quutioJLS which. do not bear Olll1tbjects 
tJWAt fairly ccmu wU11in the KOJIC oj the Maga.rin& 

I .-LETTERS li'ROM COBRESPONDEN'l'S. 

Mitre Cramn. - KlLDONAN (Inverness) writes : 
-·• I wa.s spending a hard-earned and all too brief 
holiday in a . remote l!ighlnnd glen when W ORK 
(No. 691 reached me a week bcliind t.lme, and as 
I adhered to nty fixed determinntion to avoid o.U 
correspondence, p r{) tem .• h ence my delay in re-

f lying to the strictures of CoDOETO (see page_ 2?5). 
confess I do not understand what he is dr1nng 

at. In tho mitre cramp described by me and 
H. B. (Chatham), the central triangular piece m ust 
have ita apex a perfect. right angle thus: 
.A B o is a rlrcht angl~. The saw cut a 
a o equally bisects this angle, making & 
the angles A B D and o B D equal to 
one another, each being therefore equal 
to :ts•. Now a piece of moulding laid"' D o 
along- A a and another along B c nnd 
cut m the direction of B D are pract icnlly coinci­
dent with these lines, and when brought together 

- must ncccssnrily form a perfect r ight angle. H ow 
CoooETO managed to produce a figure such as 
be has done, I cannot imagine. Does he mean to 
say that the lengths of any two stmight lines con­
tamiog on angle affect the "\"nlue of the sald an~lel 
If so, the correspondence may as well cease. P er­
haps he hns !uUen into the mis take or hnvinl) tho 
.. ides A Band B cor tt1W}ttal lengt h, and ot bt~rct­
IIUf the base A c. This would, ot course, throw 
his mttre out oC truth." 

Oil Polishing. - .Krt.DON'AN writes: - " I am 
pleased to sco 1\lr. DcnninK's article on this subject 
in tbo curt·cnt number of \VoRK. l mndc a Slllnll 
t'uncr taule. fle!lcribcd in No. 1, Y ol. 1., from an 
old Intliun teu. chest. naaking the legs of light­
coloured oak. I don't know what kind of wood 
was in the chest : it is not unlike oak in colour, 
while in texture it is more like mo.ho!;any-anyway, 
it works like cheese, and takes a llue skin. Two 
pructicul painters - one a house painter and the 
o ther a coach painter- advised mo to polish with 
oi11 tho one RuvocaUng raw lino~ced, the other 
hmlcd oil. I tried the raw oil, but, rub as I liked. 
I never could get it d ry. The wood wa.s porous and 
rook iu the oil easilf, and perhaps this caused me 
to use more thnn should; but Cor weeks and 
months afterwards it would sweat and have a 
g reu.sy appearance. I always took a clean rubber 
and went over it till the sweat came over my 
rwse. but in a dny or two it ·was as barl as ever. 
Eventually I rubbed in some methylutcll spirit, 
nnu thut. cooked it. I cannot say tha t. it spoiled 
the polish, but. it has s ince continued dry." 

E.rratum.- J . S. (London, N.) writes:- " I ha.sten 
t o corre~.:t a mis take in W onx , No. 73, pn11e 3U, in 
my reply re 'l;)hu~up Stool ' The word bottom.' 
relating to 1-, ig. 7, should be • top.'" 

Sheet Metal Book.-R. A . (Salisburv> writes: 
-"The price ot the • Sheet Metal Worker's Pattern 
Uook • should be 9s., not 'la. , a.s s tated." 

W in ter ClaaaeL - PAT&R writes:-" All m~ 
knowlcd~c ot cu.rpenter ing and kindred subjects I 
~ained at. P olytechnic, and similar classes. In· 
teuuing dnuulcrs with wood and metals til ls commg 
winter can nut do better than look up clJlsses of the 
kind in theb· neighbourhoods." • 

(L- Q O&SI'IONS ANSWERED BY E DITOR AND 8 T.AYJI'. 

Colour.- IJOATn OOK.- Tumlng to your sugges­
' iun or Ki \' lng "sketches of the cornice, doon1, 
··•·rlin)(. etc., and the sketches lettered and num­
llf'red for the colours to fJO with the others without 
lou \ ' I IlK any gueSit work, ' this will, I hope, duly be 
•·..rried out. as much aa can be thorou~hly Wleful. 
Y ou will notice my expeclieot of ad vislng earnest 
swolen ~.g to get " AspinaJ.I's" colour card. and which 
will enable me to make a definite attempt to teach 
e>Jiuur harmony. I t la quite useleae t i> give in­
s t ructions on "colour'' wi thout colour samplt~a : this 
h".s been the weak point of aU periodlcala and trade 
lllmllture lutherw, whlcb have " taokled" the sub­
.k,~t ot pn,ctlcal colouring. Red, blue, green, 
)·dlnw, roauve1 tt•rra-cotta, and such Uke worda, do 
llo L repreknt nefl.alt.e coloun in their ordlo&ry use; 
tJwr are ouly COlll~aUve terms, aince that whtcb 
B J•yt-&nl a l(reen bue anay, by juxtapoaiUon with a 
hrll(hL )'t!Uow be made to appear d~:cldedly blue. 
.AI(wn1 tllaL which J would call a b~wn. you might 
to- rm oark red : ~noa you wW eee lbe lmpoulbillt7 
ol pn.ctloaJ ltuoiLI oo oolour wllhout epeolme­
a.nd thelo,.aluab&e b.elp we ;e!'la;bWio LiiC. OD bi 
boi.A wrUer ud lltaden~ w wl~ &U eolou 

• 
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card. With r eference tot he ordinn.ry trn.ining (1) of 
boose puinter3, the introduction wtth wblcb my 
papers were commenccrl will show lou to whu.t 
extent I am familiar with the stnto o u.ll'.1irs. No 
book could possibly teach you al l you sugJ.tcst , or 
make a person, br literary lmowlctlge ulonc. a 
colouris t. The fu.culty fo r colout·, liku thut. ror 
m usic, is to u. very dctlnitc extent born inns. 'l'ho 
same sensitiveness to hu.rd und h(u·sh ctlccts , dJs­
cords, and want or bnlnnce in colout·s, colllcs nn­
turally t.o a bor·n colourist, j u~;t us s imilar anangc­
m ents or sound strike the hearing o! o. musicnlly­
~ifted person. Grunted that. ulmostnny fncully cnn 
be cult.l\·nted by ~:tuuy und pcrse\·erauce to a very 

Comlce ColouriDg s. 

successful degree, 'yet but "\"ery few persons b avo 
any idea of the hnm~nso amount of stndy tu:d 
patience demnnrled to originate colour harmonies. 
\V omen, whose senses o.re usually !llorescnsltivc Lo 
sight and sound. instincti\•cly, so Lo tenn it. twoiu 
decidedly bnd cololll'i-n~=r : whilst their pe riodicals 
and wearing nppnrcl further help to tench them 
w hat not to select. Dcrond this, not one woma n in 
a. hundred is a colourist. in the true scn~;e of the 
word. Where the fnculr y exists, the idea of s tudying 
the scientific aspect, and the mathematical equations 
a.nd works of Brewstcr. Chevreul, Young. Rood, 
or Church, i3 usually scouted aml seldom unuct·­
ta.ken. U such is desirable, in due t Ime useful 
papers on the theories of colour alone willuc gl\·en : 
but it shall be rny specinl ~:trort to l"crr much nssi '>t 
you when purely decorative house painting is in 
band. A few lines of foundntion for prncl ice for 
you I here append: their nuthor wa.s the Into 
Owon J ones :- " It is el"ident that, ns tho object 
must betocauso A. to advance, it is hero we rnu <~t put 
the yellow, both from Its posit ion and from its f!JI'IIl. 
On the contrary. we place blue at c n:~ the n·lll'in~ 
colour, and asslstimc the concn,·irr of the monldin~. 
Red, the most. positive of all colom-s, look:~ best in 
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CeWng and Dado ColouriDgs. 

shadow-we, therefore, place it at B. The 6llc ts or 
v er tical planes at o wo 111akc white. us useful In 
scparnLlng the coiOIIl'S from harsh contrast. 'fl•c 
positions of the cotour'ilarc suhject to modillcat ion. 
according to circums tonco. .ltt:li uevur l oo~d well 
when seen in a strong 111-{Jtt., 1t IS too {lOSit I' o and 
painful to the eye; on tho contrary, m soiUts, in 
h ollows or depths oC nny k ind, it looks most 
brUllani." Beyond th.ls, use a fuint tint Instead of 
white tor all but airnple bedroom ceilinr;: flats. Avoid 
~ or bright colours, especially wben they CO!l· 

t., like blue and yellow, red a nd /freen. .;\lix 
TOUr Unte similar ln colour to the wa paper, then 
place them eomewhat a.a shown. Avo1d much 
OODtnH ol Wllo-depLh.- LoNDON DECORATOR. -

-
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Tool for Dowels.- C0!'18TAMT RK4DD tp~· 
-The only way to muke dowels acroaa t.be ptda 
of the wood for stopping screw holes 10 aeto OlNa 
off neatly, ia to have tho dowels turned In tbelai~ 
I have used many of onk o.nd elm for coiHn JDakl!, 
and otber pcoplo tho.t I know do the same. I 
not say that CONS1'AN'l' READER cannot cut ' 
dowels with a shat·p gouge, but the beat a.nu. 
cheapest plan is to turn tbom, or get a wood .turner 
to do so. ll you wont the plugs lln. in diameter, . 
su.w H in. otr tho end of 1l in. board, take o.tf the 
corners, and send to the turner. Undertaken keep 
these plugs in stock for their caaea, a.nd they are 
made us above.- B. A. B. 

Scissor Grinding.- LEOTio.-5epe.rate the two 
blades by taking out the rlvet, and grind them on 
the flat surface- not the bevelled edge-8llghtl7 
hollow: then take otf the edge trom the outAllde. 
'I'ho only book on cut.! cry I know of ia, "Cutting 
Tools Worked by Hand and Machin~ publ:iahed. 
at. 3d. Gd. by Messrs. CaaseU & Co.-T. w. 

Nickel-plating. - FRITZ (HoUowav). - (1) All' 
articles to be nickel-plated must flrat be scoured 
clc.ID o.nd bright with a surface tree from blemish~ 
as In a rtnlshed article. To do this it is-necessar:r 
to use a cid dips to clear olf ox idea, and potash dips 
to c lean otr grenso and animal impurities. see 
tu'licle on "Dross o.nd lJrassing," pp. 697-599, Vol. L, 
!ot· information on cleaning t.lie articles. Whell 
well rinsed, gi\·c them a dip In cyanide or potaaaium 
soluUon befot·c placiug in the metal plating solution. 
(:?) I ron and hrnss Rrticles may be plated in the aame 
solution, but i t is not advisable to plate them to­
~-;ether at the same time. (3) Polish on & proper 
JJOlishing lathe by means of revolving rag doWea 
and mops chnrged with Shemeld llme.-=-G. E. B . 

Magnesium Wire. - l.NQunum (WaUo1W>n.­
Thamts).-'I'he wire rou inquire about, "which, 
when lit, bW'ns like electric light," 1a probably 
magnesium wire. It is used in some of the more 
costly flrcwo1·k experiments, and in furnishing a 
light. for photographic experiments by night. You 
cannot make it yoursclr, but can get it from any 
dculer in pbotogrnphie materials: The price la 
somewhere about l.is. an ounce.-G. E . B. 

Copperlng Solution gone Wronllt'.-WooDOUT 
(Edinburoh).- I think your solution is deficient in 
metal, although you think it has beeo supplied with 
copper us fi\St as you have taken copper from it. 
Hang a muslin bnK filled with sulphate of copper 
c rys tals in the solution, o.nd add a. little ~ute sul­
phuric ncid to it from lime to t.lme until itlSrestored 
to its proper condition. It this does oot !'P6e~:!la 
cure it use n. lower battery power, and adJWit 
to meet th~ uttered conditions of the solution.­
G. K IJ. 

Black Bronzo for Brn.as.- J. M. (Bootle).- The 
process is tlc!o.cribl•rl in the article on" Bronze a.od 
.Uronzing," tm~o ~:13, No. H, Vol. I ., of WoRK.­
{7, K B. 

Electro-plo.ting. - .-\~.ATEUR PLATER (Devon-­
pol·t).- 1-'ull instruct ious on how to electro-plate 
with sil \ 'CJ', nickel, J:tolll, platinum, and other metals, 
will be gi>en in W OHK os soon a.s room can be 
SJinred for their publicution.- G. E. B. • ~ 

Electric Bells.-A. W. (Wak<fielcl).-I am glad 
to bent· of your success with electric bells made 
from my ins truction:1, and will gladly help you out 
of your present dltliculty. In a l!'-eri_ng the cooneo­
Lions, r ou ba.vu connect.ed up both bells ~ one 
bnttcry and b11Ye shut out or:e battery w1th lte 
switch 'hence you can ring both bells from ooe end. 
hut cu~not r ing th em from the other end of the line. 
l\fuke n sketch on paper of your telephones, bel.la, 
and batteries, then o.rrnnge lines between them 10 
us to mo.ke a complete circuit of one battery, one 
bcU and one telephone. AIBo arrange a switch to 
put 'the beU out of circult whilst the telephone la in 
u,e unless this is fu rnished with an automatic 
R~\· i'tch. Call this first arrange!Dent the home 
station. and arrnnge the connections to ring the 
borne ... ration bell wtth a push at the diaf:ant station. 
Then ,ketch the dis rant. staUon appli!'-n~ in a 
s imilar 111.tnner. \Vhen you have got 1t nght Pll 
paper put your ideas into praot.lce. Of course the 
te rminal (·.trbon of the battery must be connected 
to the bell nod the zinc terminal to the earth wire. 
You may not need t.he whole battery tor the 
telephone, but should tllke in all the cells to ring 
the bcll.-G. E. B. 

Bn.t t ery for ColL- A. R. (.Fulham).-Either the 
Bunsen battery described and illustrated at pages 
~J-2'2 and -!2, VoL I ., or the bl!lhromate battery 
described at PSloCe ·U2, Vol. I ., v.ill be found m~ 
suitable for working & coU. Use one, ~wo, or mo.re 
<'ells until the full powers of the coil have beeA 
tle ,·cloped.-G. E . B . 

Pn.tentlng lDatrumenta of Wartare.- R. B. 
IJiiohb~trvl.-Under the 2G and <rr VlcL., the Crown 
hall the power or using any patented invention oo 
pnymenL 10 the int"entor of & compenaatlon, te be 
tixcd by nlfl'eement, o~1 failing that, b;r ''aln.aU~ 
u.lso of insts tlng that tne Invention should be b 
secret. it such a coun1e were considered deeira 
for the public ser\'lce : more recen& ~rre::t 
howe ver , wonld seem to have somewhat l1n T 
the powers of the Crowu In these reeoecta. u 
colonies ha>e their own patent laws, a.nclprotecUou 
ha.s to be sought in tl1em Beparately.-C. C. C. 

Brazing Lathe Bead.-H. N. C. (SoutA Nw• 
wood).-lt. is possible to stick ca.at iron t.op&ber V 
means of brazing, but aa to making a ,.... 
thnL is out. or the question with aucti • .. • 
lathe head. ll I were going to mend I' I =~ 
drill and tap a atout plate on each ldde, Mi ••• 
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it on ,,;th counters nk-headed screws; this wlll be 
far stt·on~;cr.-ll. -''f 

Home-made Camera.-Foccs.-(1) The circular 
front is IJcth·r l'cbl\tccl; the rebate Is conveniently 
mad£' by making 1 he front of two thicknesses of woad, 
tho d rcuh\r opcnin!l' In one being o. little less \.han 
that in the otlwr. thus together moking a rebate. 
1:!) Y cs. l in. rebate is sullicient. Velvet or cloth .is 
j.:ood. (3) H im .. "'' tho focnssing screen. (4) Strong, 
clo-<c· tcxturccl bnckrum is preternble to feather for 
la in~c to dark slide : use glne to fi x. (6) Refer to 
111'<' \'ions number of \\'oR..:, in which will be found 
elm win;;s and 1 he lnformution desired both as to 
&wing- tiack nml rC\'CI'Sing frame. (6) .Hrnss fittings 
can he hurl of H . Ptu·k. 1, Orchard .Buildings, .Acton 
Sll'l'l't, Kint,rslnnd ltond, London, N.-D. 

Stee l Points, etc.-C. E. S. (Kinosland).-I 
think that this qul'r i:ft hRS l'ery Uttlt' Ideo. of the 
womll'rfulmcchuni .. m of the perfected phono~ph 
if he thinks thnt. he hns got. sutttcient detatls to 
enable him to make ono from a lecture ,·few, which 
lt~t l'd n few minutes 1\S he says. 1 !lnl just a trilte 
cul'iou~ to know what details he hns got, for those 
which he hi\Snot got nnd asks me to supply seem to 
me the mos t hnportnnt; in tact, they arc theembodi· 
111cnt ot tht' wbolo thing. I have promised to give 
nn urticlo on tho phonograph, and it is in the 
Editor's hands nwaiting space and other necessaries 
lK•fore lt can be published, but I hope tba.t you and 
others interested in this subject uro not expecting 
1 he ins trument. rl<'scrlbed to be anything like 
Etliwn's ins lruml'nt; let me St\~ here, and once 
(or ull. that it b \' l'rf much unuke tho perfe<'ted 
phonogroph. lL bcurs somewha.t the same resem· 
bluncu to thnt Inst rument. as the single needle 
t l.'le~mph bcnrs to ::Hr \V. Thomson's siphon re­
t·or<ler. I um not poiScsst:d of ull th& details of 
1 his wonderful machine, and cannot therefore sup­
JIIf them to tho tJill' ris t. I bll.\"e a copy of the 
~tw<'itlcutiotl hr me und could easily copy trom 
1 hut, lmt I tlo nol !ct'l nt liberty to do eo, it eavoun 
t:n lllnch of tho plu~einrist. 'J'he number of the specl· 
llc.11ion is lli.:H:.. nod its price is lld. to be had from 
the l'ntcut. llllicc. Cursltor Street, Chancery Lane, 
I mur snr. howo,·e-r. that the points are not of steel, 
'bu1. or sapphire. 'fhe sho.pe of the reproducin~ 
r,nlnt is rtl\mtl. JICrfcctly smooth, and polished. 
J'hc rccor<lin~e: toolnt. is cup.shaped and hus a very 
keen t-dJ:c. 'l'ho dbtphrugms are variously de­
scrihctl ns IJcin~o; of ghw, mica, thin sheet nteta.l, 
j.:Oitl·ht•att"rs' skm, etc. I hope C. E. S. will not 
think me uugrnciouslf I bM'e not satisfied him in 
1 hill an,;wcr. He must remember thnt the perfected 
Jlltono~raph Is t\ \'Cry much patented art icle, tba.titis 
not r l· t on snlc In this couut.ry,anrt that. its interests 
tLrt· .icnlon:-ly wntchetl by thoso who~o business it ia 
to llu so. I Wt>uld !ltronl(ly advise \'0\1 to wnit until 
the Editor cnn publiBh the n.htl\'e· 
m<·ntionctl nrtldo be(orl' you bc&&in to 
mnko t\ 1Jhouo~raph.- \V. D. 

Map and Plan Drawing.-BOTC'n. 
-With our Jo:tlitor 's permission 1 t-hnll 
be glad to J.:h·o yon detniled iu icll'· 
tn:Ltion on tho <'Onstrnctlon of n. p in ne 
tabl~ nml other ln~trnments for lhC 
in plotl in~; 1 o !lt'nlu Jnud SUl'\' l'\·s. 
ulludcc.l to in tho "Popular Educa to'r," 
but Sllch n r,upl'r would fnr exceed t.lte 
S(JllCu in " :;hol). "-J. W. H. 

Post Oftico Adheslve.- J. P. 0. M. 
(,lliffortl Jlui'JK flt ) u:<ks for a receipt 
tor mnkin~ tho 11tlhcsh·o matter used 
hy llu: l'u:>t Ullkc. l t. is only bnrnt 
RI arch. i.<" .. dextrhlo tllssol,-ed in Wt\l l'r 
(Sl'l' 11. A.'snnR\\'l'r to Jo~ :at. (Aahtun •. 
X o. 1!1, Jl:l;..ro i~l. which evfd,•nlly 
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SHOP . [W otic ·A~ ao, 

lenses to be used. Opposite, and at the other end I you must remember is almoSt tree fro ot the bar, is a small upright strip of metal, with i ot lime: unlike spr/ng water which ~~ a hole through it to form an eye-piece. '!'his o.p- 1 prcgnated wlth it and also a~rba bomea ..... paratus is fiXed centrally on the top or the back gas (cru·bonio anh7drate) which k ear nJc ICid 
or the camera. and the subject examined by placing i constantly in mouon: i.t.. ventUa:;:;,~t 1{: a~.!t'­
the ey6 to the opening. '!'he amount of subj ect elfen•escence. U SoamRSn will force air l' -' included by the frame wUI be found on the plate. the bottom of his tank every day for half ,!~ to 
'I' he slldlng bar must1 of course, be marked by al~ether. say ten minutes t.wice or thri h our 
actual com~,>arison wltn the imnge on the focussing I I th1ok, get rid of the diftlclllty. An ordio:,Y ~~~ glass. Tbts arrangement Is generallr called a pump or a large syl'ioge should be ulte ~a...._ 
view matter when used, and the hand tmattttched . 1f tl1e outlet tubing be letdown quiteqto t.b: bot~rt. to the camera. 'l'wo snao.ll studs fixed on the upper 

1
• \Vuter, Uke foul air, requires vent.Uating It~ 

part of the front of the camera nnd one stud In plun does not succeed, or succeeds only pa ti u 
the centre of the back are somet.hnes l'ound useful 1 write ngaln, nnd very explicitly tell bow you ~one!t tor the same purpose. '£he eye ~clllg placed ngu!nst ' the waterh and of what material your tank is COD· the central back stud. a good 1dea may be gnined 1 structed, ow and what with It is llned and the 
of the amount of subject that will fall on the pinto- 1 material, etc.{ of your pump. Charcoal' I think 

L 

View Finder . 

or r ather the position of it. The view finder proper 
is neither more nor less than o. small cnmorn flxl'd 
on the top or side ot the lnr~cr one, being used with 
a lent! o f fixed focus, giv10g n small intage ap­
proxlmnte in proportion to the image on the 
tocusslnif screen. In detecti,·e cameros, these 
small ftriders are inside tbo case. Their const ruc­
tion is very simple: a small box w ith n lens L 
fixed at one end projects the imnge on to n smnll 
mirror M. which o.gnin rettccts iL on to n. piece 
ot ground glass 0.. the contrlvnnce being shll'ldcd 
by n. smo.ll hood H ; ur t.he lmnge cnn be seen direct 
in the mirror withont the intervention of the !;\'round 
glass. The advn.ntogo ot the ~round glass IS lhnt 
it permits the imo.gc to be seen more inverted.- D. 

Dnlolm.er Tnnlng.- IAco.- There are soverol 
we.rs of tuning the dulcimer w ith twcntr·flvo sets 
o[ strings (38 notes), but tho most useful (nt lenst, 
I have found it so) is that. shown in the nccompnnr· 
iQg diagram. You will obser,•e that several ot the 
notes are duplicate, and in ra pitl passages these 
duplicates are very usp,ful. as by thei r means long 
jumps from one pnrt of the instrument to another 
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would .scarct;fY d~?rise it, as you could not im: 
merse tt: or 1 you .... d, it would require to be SUJ>­
plicd. wit~ o~ygen or air to act tuUy. I should be 
g lad If th1s succeeds to hear again, aa many of the 
J~\~~1r.of W oRK. will, no doubt, be interested."'7 

~ticking Iron to Wood. eto.-R. s. M . (Bir­
mmr~ltcm9 writes to ask for an elfective receipt for 
sucking II'On 1 o wood, b ut does not explain it be 
wants to slick a ton of metal to a wooden bed or 
merelr wants to fasten a light thin 'bit of iron to 
~,·ood-be does no.t even say wbot wood I U there 
1s no greo t. stress, tron, or metal of any kind, may be 
stuck on lo wood by using shellac the metal beiog 
warmed and pressed on until oooL but the surfaces 
should be ns true as n glue joint, and the air wen 
pressed out. ~t la really, however, only a questlbo 
of atmospheriC pressure, and such a Joint cannot. 
be relied upon. It any stress or strain is llkely to 
be brought to bear upon it, it would be far better . 
to fix the iron to the wood with screws. Your 
second question (which by our rules ought to ba\·e 
bceu on a separate sheet of P~fter) as to moulds tor 
vulcnni!'<ed rubber mnde of h lead and halt zinc, 
I should sny yes, ns sulphur melts a t llj,, lead 
n t 33l~. and zinc at MKf Fahr., althou~h I never tried 
t he oxpcriuu~nt; there seems sultl.c1ent margln.­
J. '''. lL . 

L ead Mlnlng.-noctt FEnnv.- Lead is generally 
obtuim•tl from .. l{ulena" (Pb.S.). sulphide ot lead. 
'l'bcre urc SC\'ernl methods of extraction from the 
ore: the most general iS by roaslli1g the ore, when a 
pur t is transformed into 9ulfhate of lead, whilst a 
second part fOI'Ill!'< oxide o lead and sulpburoua 
anhydride, and n third remains uoattacked. When 
tJte process hus bct•n carried tar enough, theingrea. 
of nir is stoppcd,lllld a much greater beat Is applied 
until the sulphate nnd oxide re-act on tbe third por­
tion :i.e., the sulphide disengaging, eulphurons anbr­
dl'ide and mCt l\llic lend remrun. The lead may be 

I(Ot bv ronsUng, lllld thus convertintc 
the " ;hole of the sulphid&-te., theo.._ 
-into the oxide, and then reduolng the 
oxide with cbarcoal lro· or aR&in, br 
hcnlin~r the ore with n, which ab­
sm·bs the whole ot the sulphur and 
liberates lead more or less pure. Sbee' 
lend consists of the metal rolled from 
the ingots into sheets a t the ordinary 
tempccat.ure, as it is very dnctlle.­
J. W. H. 

J. P. 0. 1\l. hns not rend. In the " LIHO 
lcUcr the writt•t• nsks foro. compo:litlon 
hurtlcr thun plu&ter of Pnris with the 
ntll'caranco of h·orr. I suppose he 

Diagram showing Scale of D Dulctmer with 38 Notes, with actual sounds 
produced (in brackets). 

Tubing for PenoU Caaee.-W. L.C. 
(Aberdun).-I cannot glean from W. 
L. C.'s letter the yurposo for wblcb be 
wnnts the tubtn§· Write to :Mr. 
CharlesWhittleldbli actor, 19, CharloUe 
Street, Birming am, stating ~o~~ 
wants. mentioning WoRK. n .., 
almost a certainty that ~e will be ~bla 
to give you the information and pnces 
of the various tublngs you require.-
J. W. H. 

Screw Cnttlng.- E. 0. (BrierlCII · 
l lll'llllll 0. \ ' Cl'S' COll\lllOn Imitation or 
1\·ory which Is produced by St\turating plaater of 
Pnris castR with lin!'Ced oil, and then Iettlngthem 
tluJroua;hly hartll'n for o. couple of weeks when 
t lll'y may be snt·fnce rolished with o. dry, hard 
brut!h, cure bcina; usctl not to damage them by 
violent brnshiul(. .A nothcr plan is to tAke a eott, 
broatl, cnmel-hulr brush or a piece of aott sponge 
nncl CO\'Cr 1 ho 1mrfuco ot the plaater cast with 
~<nl nt iuo of :;ilicntc of soda or silicate of potash 
(\\'1\ll'l' glasll), which clunge.s the pure wnite of 
th <;~ plaster to nu ivory colour and dries instantly, 
being \'cry l':ll'c(ul not to go twice over tbe 
same part until it is quite dry or you will get it 
lu111py. Try on eornetbing first Uiat. is of' Ut.tle 
value, n.ntl when you have got the knack you can 
P..rocec:ll to work on the article you have in view. 
l hu plat~tcr mu;~t be quite dry. not fresh trom the 
mould- nt.lcnst. three do.ys should elapse· when ita 
tiUl'l i~n is perfect. it will absorb the alU'cate with 
a\'lthty to l!OIIll' depth, t\nd it wlll be found to be 
cttSc·lto.rtlcne<l L.Y this means and quite impervious 
to clnn~p. 'l'ltis ts ftLr better than painting caste or 
lmsts 1! J>t'Ot>crly done. The linseed oif process, 
thcmJ,Ch m1~ch longer, is much easier to a tyro. In 
future. wrue cnch query seyarately.-J . W. H. 
lllnesuons upon dh·ergent aub.)ects are answered by 
scparnt~ spcclalhsts. Hence the necessit)' of writing 
cnch one on sc111Uate sheets ot paper.-Eo.] 

VIew Flndet.- P. F . \V, (Dot~er}. ·- The most 
fllmplo contrln~ce as a view 1lnder is a small 
r l'ctnngnltLr frame made of sheet metaliUld blacked 
the opo•ning being of the sa.tne pt'9portionate di~ 
m cnslons 118 the plates to be used. This la ft%ed on 
a eliding bar, .. marked wilh the foal of the CWferent 
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are avoided, and such passages may be played with 
greater ease and smoothness. The pitch ot the in· 
at.rument would be D, and the letters in brackets 
show the aotwll sounds ns they would be produced 
on a piano, while the other letters show the notes 
of the dulcimer soate.- R.. F. 

Gold and SUver Solders.- H . R . W. (Pimlico). 
-Theae solders, as well ns gold nnd s il"er in wire 
or sheet; oan be bought in sma!J quantities from 
reftners, of whofn t liere are plenty in Soho and 
Clerkenwell ; or from jewellers' materinl shOJlS. 
which are very numerous about Clerkenwe!J noad, 
Jerusalem Passage, or Clerkenwell Green. T here 
are two in Poie.Dd Street, nxrord Street. Co.lipe, 
Dettmar & eo., and'Piueknctt & Co. ; these are the 
nearest to the add.ress you give. and at nearlv all of 
them you will be able to obt.atn a variety of brooch 
tongues and other fittings. It one ftrm has not got 
what you desire, then try another. I do not sup­
poseanyof them keepaU kinds. Your query as to cost 
and the WM.Y in whloh goldandallveraresold admits 
ol but a general answer. First., tbo weigbt used is 
troy wefiht. Seoondly, the lntrinslo value of each 
quality ve.rias ; but that you will be able to judge 
trom what follows : ailversolderabout3d. per dwt.; 
gold. trom 2s. per .d wt. upwards ; 9 et. gold, In flat 
or wire. cut to size, would be about 40s. per oz. ; 
18 ot., about 728. 'l'he Intermediate qualities, 12 ot .. 
15 et., eto..-j wUI be chll.l'ged at a proporUonate rate 
per oz.-n . S. G. .... 

Batn•Water Tal1~-SoinmsB:T.- From 'your 
. description your tank ·Sflems to be constant.ly dark, . 
and theuuse or the water going bad and smelling 
foulie due partly, to \he a bsence ot light. Rafn. water, 

IIill). - Yon wish for the change 
wheels to cut n thread ol 7* pitch 1\1tb • 
lead screw of 2 threads. Putting ~ for tbe DU· 
merator, and 71 for the denominator, ~ou get 
the ratio ~ ; multiplying by four, we have 29: th-' 
is. teeth ~t wheel on mandrel &re to number of 
teeth of wheel on screw as 8 is to 29. You will re-
9.,Uire o. wheel of 2'J teeth, or of twlce.29l or ~rae 
times or four times 29: tbo.t ia, because 29 s ~ P l:: 
number, it cannot be cllvided by any otbernum • • 

8 40 40x20 _ 40x20 
®=2!>x?29x6x11n-29x l00 

that is. put 40 on mandrel to driva 29 on ~~· 
diate ulona; with a 2ll to drive 100 on screw , or JOU 
can of course double or treble the 20 and m, __ IJIOf 
vided only you t.reat them both allke. You wW. aJ 
course, hn.ve read the arUoleon page 438.beVot l, ;e 
understand that it is the proportlon tween . 
numbers of teeth that matters, not tbJ!.J~= 
t.hemselves, as ot eo~ a 40on the man ~~­
a tO on the screw would prod'Uce the same ruoSo Nlllf' 
an SO on mandrel driving SO on ac.rew, etc. 

speed ratio being ~- the number of teeth ID 
driving wbee.ls mulU{llied togethar ~~=­
the number of teeth m the driven ,. 
plied together the proportion of 8 to 
of a 29 wheel of 12 pitch (=i in. 
R. Lloyd & eo.. Steelhouse 
only sixpence ; and you ~~ 
yom-selt. Messrs. Crosby l 
is Ludgate Hill, London. 
Handbook" 111 now 28.-F. A. 

• • • • • 
• • • • • 
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Polishing.-G. T. (Oswest1·yl.-If the surfo.ce got 
bt' ennmel painting is not sufficiently smooth and 
bi·illinnt you may P!lPer it down u.nd then liuisll in 
the ordinary way;wlth ¥r~neh pohsb. As you .sn.y 
you are well up 1n polJShlDg, I need not go m to 
iletnils Instead of using ennmel pnin t you will 
find tlie followtng very suitable for the kind of 
•ork you describe. M.ix some of the colour re­

"uired with polish. Coa.t the wood wiLh it and 
~nisll as before. Have you tried the ltoochow 
ennmel paint 1 It gives excellent results, and I 
rnuch prefer it t~ the one you name. It dries hnt·d 
ill a very few mmutes.-D. A . 

Glass Blowing.-H. H . (Battersea, S. W.).- You 
can get proper burners nnd blowpipes oe :Messrs. 
•rownson & Mercer, 89, Bishopsgate Street "WiU1in, 
E c and also anything else you may x·cqnire for ginsi: blowing; get one of their catn.logtleS t3s.), it is 
one ot the best I hn.ve evct· scen .. -vV . .1!:. D., JuN .. 

portable Bath.-A. H. B. (B i?·mingham.).-The 
wnter for the portable bath you inqwt·e a bout is 
usually heated by means of an oil lruup ; these can 
be bnd specially constructed for tbo purpose, 
111tbough a.n ordinary oil stove would doubLiess 
answer your purpose. I am rather at a loss as to 
what you infer ft•om your second question; of 
course it is a. vapour bath. I shall be pleased to 
gh·e you any further parLiculars if you should re· 
quire them .. -T .. W. _ 
Papier·Maoh~.-S. T. (Ncwcastle).-No special 

paper is nece9So.ry. Any porous {Japer of medium. 
thickness will sutfice.. The quantity a nd cost must 
depend on circumstances. we cannot give an opinion 
on them.. The cost, however, will probably be very 
smnll.-8. W . 

Work oli Lithography.- G. W . R., JUN. (Cam­
bmoelli.-The book b est suited to you, so far as I 
can judge from your letter, is "Richmond's Gram­
mar ot Lithography " (Wymnn's Technical Series), 
53., 65, Chancery Lane. If G. W. R. can draw in 
pen and ink on ordinary Plll)er, all he has to do is to 
obtain from any dealer a. sheet of "Titing transfer 
paper and a. stick of litho ink.. The ink should be 

· rubbed in a saucer-dry fu'St (in cold weather warm 
the snucer slightly until a. bout as warm as the body)­
and then rub with the fingel'S and a. little clean 
water llUtil quite smooth e..ud thin enough to run 
freely through the pen; then pour olf into a. small 
bottle. Fresll ink should be made every day ; even 
it corked it does not go down so sharp to tlie stone 
as fresh made ink. 'l'ake a perfectly clean new pen 
(never one that has been used with ordinary writing­
ink) and proceed to draw very lightly upon the 
paper, avoiding ~oing twice over a. line, as. when 
~ho composition lS soft, it rubs up, mixes with the 
mk, nnd makes a very rotten line. Let every line 
ctrr fl t'SL before either going over it a.;::ain or crossit1g 
it .. with other lines. .All solids should be po.inted in 
~nth a fine sable brush ; indeed, much better work 
1s .. done bl: using veg fine brushes ins tend of pens .. 
Latho wnte1'S use fine quill pens made by them­
selt"es t.o their own nicety, and steel pens which 
tbbcy cut out of sh eet .pen steel with ftile scissors; 
G
ut no verbal description would be of any use to 
.dw. R .• he would have to be repeatedly shown, 

no to spend much time in dnily practice; nor 
could he ~se such pe?S in the ordinary way, as they are onJr_ Just kept m the merest contact with the 
paper.. If any mistakes are made, never scratch 
~t w1th a .knife or you remove the composition ·· 

$l.ead, pamt over the lines rather thickly with 
Otcl1nary gamboge and wnter or gum and water 
n~ when dry make your correction over it with 

o lnk. To drawl upon stone there 3.re two 
methods: 1st, Line work or " stipple" work; and 
2nd, chalk wo1•k. The former is done on a polished 
stonke, ~he lntter upon a grl1ined stone ; in botli the 
w~r IS done the reverse way it is intended to l:ie 
~.mted, that is, as it appears when opposite a 
in~ror, when ·i.t will print right way about.. Litho 
m • rat.h~ thicker than for p'lper work, is used buO:tl~ 'r~ brushes ~or line, and pens for stippling, 

o meal showmg how would certainly l:ie 
~g~;~Jarybtol ensure success lo.s in all teclmique)and era e praotice.-J . VV. H. 
(P~rlnt!Dg Ink for Copying Pad.-R. W. B . 
10l~ar).-I can scarcely say what you reqwre, as 
pad ~rd~~ explain sufficiently the purpose of the . 
tY)lc·writio arfu,p~intet'S' iuk will.not do, .. you want 
bottle f § "'• ~ou can rc.>.adily obtam a sma.ll of mos~l t. at or. VIolet indiarubber stamping ink 
a few &rge Stationers-the pads nre also sold for 
lisbinltnce. Second question: write to the Pub­
ture, M ep&rtment, as to t.he "World of Adven­
Sau~age T~· CJasWsell & Co .. , lcimited, La Belle Dr ' . . - . · H~ 
quer:~g for .WORK.-" MtEUX QUE 9A. "-Your 
grnphy18 e~~~ jindly meant, but, thanks to -photo­
they ~n b J';ou send your drawings full size, COluiiUlS dire re need exactly to scale to suit our 
to be engrai~t on to the wood upon which they are 
Pondents to mak Al{ that is necessary is for corres­t·ead, to an e c ear drawings that any one can 
What the 8~1~0fie \~Y ~refer, -provided they state 
pur_pose are those mal ra,dvings best swted for our m Indian ink .. ..e on ull white enamei P!I-Per Step hens' · or muu:c que ~a ; " b~tter still, in Bplendid}i,~~l~k frbony stain, which photographs 

llteat Sates j D 
Pleasure in sendi .. · (M!lnchester).-I have much 
O~tbree tneat saf~ f 0 '{, Instructions and sketches 
~e a.r, triangular andosqe made in zinc. : viz., cir-

r>: easy tO mak .. .. . uare.. 1'he circular one is ot zt~c 2"4 in. hi g · lt sm~ply ~onsists of a. cylinder 
reqUired, With pl~ ~Y U lD. diameter ot• any size 

op and bottom, and a perforated 

• • I 

S HOP. 

doC],r-. To .. mnke H •. tnkc n J:licce of No. ll zino, ,11 in. 
~Y - li~.; Ill the Ull(llllc of Jt cut n. rcctan•mlnr opcll· 
m~; 20 m. by 12 in. li"il>' .. ·11; fuld these edges over·, onu 
knock clown so as to JH'esont a l!mooth edl{c, so n.s 
not to !3ct'atch the hands when putting In or Laking 
out thmgs; notch the cot·nct'd nml fold the edged 
turn round n.nd seam LogcLher· or if not possessed 
of the llll)llinnces Cot· seaming,' soldering will do ns 
well. . Noxt tbr<!w on·~~~ edge, top 11nd bottom , out 
two c~t·olcs or zmo, t'\r 111. ln.rg-cl' ull round than the 
edge, turn up an ed!;'O, and 11t ono on the top and 
one on the bottom, 11nd pano them down · solder 
o.t A, G in. ft·om the bottom, three brackets for a 
shelf and the same at o, 10 in. from A; thls gives 
three compartments: two nnrrow ones for cheese, 
~,u~ter, etc .. a n et the centre ono for meat or poultry. 
Io. make the door, cut a piece of perforated zinc 
19 m. by 10 in., cut two pieces of I>laln zinc 1a in. by 
2 in., and two pieces 22 in. by2in. ·in one of the long 
pieces cut tw~ notches a in. by t hi. (FI&. 6); solder 
these four pieces together to form a frame and 
solder the perforated piece on to it, notch the four 
corners as per dotted lines (Fig. 6) and wire all 
t'<!un~ ; after wiring, the hinges are formed by 
sltppmg pieces of zinc through the spaces left by 
tbe notches and bending and hammering them 
together; the door can now be bent to the shape ot 
the safe and a. piece of plaiD zinc soldered where 
the lock is to come, a keyhole cut in it, and a small 
brass look soldered on so that it will lock under the 

l'ig. l.; 

A 

::P.ig. i. 
• 

' • 
' 

Jig. 3 . . .. 
.. _. 

~g. 6. 

1....1-l-' :Pig-. 5. 
Meat Safes. Fig. 1.- Circular Meat Safe. Fig. 2. 

-Triangular ditto. Fig. a.- Square ditto. 
Fig. 4.- Pla.n of Circular Body. Fig .. 5.­
DetaU of Door Hinge. Fig. 6.- Plan of Top 
of Square Safe. 

.. 
edg.,~Lof the safe. The door can then be soldered on 
by the~ges, and the safe is complete. If wanted 
to hang,· a. strengthening piece must be soldered in 
the centre of the top and a book affixed. If more 

· air is desired than is adll).itted by the door, a piece of 
perforated zinc could be put in the back.. With res­
pect to the triangular one, i t is obvious tha.ti t can be 
made on similar lin"s, so no details are necessary. 
The square one is rather more ditfioult to make. It 
consists of a framework of angle zinc of any size 
required; the best shape is the form of a. cube, plain 
flat bottom plain sloping top, and the sides and 
door of perlorated·zinc or wire ~auge; 18 in. square 
and 18 m. high, before the top 1s put on, is a good 
size. The frame should be of stout zinc (No. 12). 
The bottom and top pieces, eight in number, will be 
cut 18! in. by lt in., and a. notch cut in tham i in. by t in. The t in. lap is for soldering the frame 
together ; before soldering, the edge can be folded 
at a right angle for the bottom and top. This is 
better than throwing off the edge after the frames 
are soldered, 88 that puts them out of shape. Make 
the four angle pieces for the uprights by cutting 
them 2, in. wide and "bending in the centre; this 
ought to be done in a. folding machine; by any other 
method the pieces will get . more or les~ bow­
shaped. If no machine is available, the next best 
way is to put them between a -pair of clams ot su.tll­
cient length, squeeze the clam.s · in ·the vice, and 
knock over with a mallet. These pieces ha.vo then 
to be soldered upright in the bottom frame and also 
to the top frame; the eight aides of perforated zinc 
can be soldered in o.nd- the bottom put on. 'l'he 
top is next; out four pieces, give a lap of • in., 
and solder together; it it is wanted to liang up, a. 
hook must be affixect to a strong -piece of stutf that 
will form the top for the ~in. hole at the top of the 
sa.re. The top IS put on the .same as a bottle top : 
viz. a. fiange thrown oft' and then an edge turned 
on that the bodY sprung in, and the top paned down, 
after whloh it shoUld be etrongly tacked with solder 
at the corners and middles. Four braokets must be 
soldered on the inside hn.lf-wa.y up for the sh~~i the 
details of the door will be si.milnr to the omers 
already described; four little angle feet or four 
brass knobs soldered to the bottom for feet will 
complete it. !Perforated zino can be got at any 
good ironmonger's a.t from !ld. to 6d. per square foot. 
- R..A. .. 

Restoring DiScoloured Boot Tops.-E. c. B. 
-(Leytonstone).-I am not acquainted with any 
npproved method of restoriu~ to their. original 
whiteness the tops of grooms boots which have 

turned brown.. For merclr rlcaningnnrl prcsen·ing 
a good colour, washing with new 111ilk and soft 
soa1, is recommended.. Pipc .. cJuy woul•l doubtless 
have sorno el.tcct in removing discolomtiou, but 
lJo.rdly to tho exlent desi red. One of the most 
p0'\Ve1·ful bleaching agents is chlorine; possibly 
this, applied In its common and cheap Corm ot 
chloride or lime, might remove the objectionable 
colour; but I cannot say certainly what. its effect 
on the leather might be.-M . . M. 

J'bctng Upright MemoriAl Stones on Bases. 
-MAnOLE JOIN'r.- ln fixing m emorinl stones there 
is cholco ot ways. Perhaps the best is to "should"..r" 
tho bottom ot the upright stone-that is, to cut it to 
a tenon some 2 In. long, leaving a sbouhler, as in 
tbo annexed section. It t he upright 
stone 1.6 88 in ono of the cases sub- . mlttcd by our correspondent, a a in. ' , .(· 
slab, the 11tono should be cu~ away all ~· .. ~' ....... ~ .. round to a depth of• + in. The hole .. · ~ .. . .. 
cut ln the bo.ae to receive th1e tenon ~· ~:~- . ~ 
must be about f inch l&ra'er each way ··;-:<~.;:<~:' 
thun the tenon tacit. ancU Jo. deeper ~~';)::.; 
(to allow tor the eettUng ot cement). ~~.~~ -; 
The hole ill wetted and hall ftiJed with ~\,..~- -
best Portland cement, m~ecl to the .. '-·1>~~, .. 
con.slatency of cream, and into this .,. 
the upright, aleo pre¥lo011ly wetted, la lowered. 
'l'he ovefftow of cement should be cleaned otr aa 
soon as p088ible. To I& Ye the trouble of ehoulder­
ing, the mortise hole ill110111etlmea cut large enough 
to receive the whole width of the lllo.b : but thl:; 1; ~ 
less workmanlike method, since the shoulder 
covers and hidee the ~ed edgee of the h!lle. The 
second way is by dowelling. 56}' we Al'C firing the a in. slab: take sHpe of slate, eay. 3 in. by 1 in... 11.nd 
4c in. long, let them for balf their length into the 
bottomlot the slab, and there cement them. Correa­
pondlng holes are then made in the Nee to reeeive 
them; cement is put in, and the upright 1a lowered 
on the base as before. In all cues care mll3t be 
taken to make the holes large enough to allow for 
the cement. In the instance adduced b:r MARBLE 
JOINT of a. cress with stem 6 in. square. slioulde~~ is to be preferred ; but if the length ofihe stem · 
not allow of the loss of 2 in.fDr tenon. it should be 
dowelled with slate 2~ in. square aod 6 in. long. 
The above methods apply equally to fixing memo­
rials of marble or et stone.- M. :lL 

Cartridge Ejector.~MACB:I$E Gmr .. -Qf the 
many contrivances for ejectors of empty cartridge 
cases, all effective, it is hard to tell you which is 
best suited for your p~. One of the latest 
patented is excellent, as 1t is made to sen-e as a 
support for the next cartridge to be used. It would 
b e rather difficult to illustrate the action withoo.t a 
long technical description. The number of the 
patent is 7,915; d&te of J)atent. 1889; innntors. 
Edward Smith Hi.ggins, 6. 'l'horburn Sqo.are. South­
wark Park Road, Sarrey. '!'here are thirty-'!our 
separate drawings with this specitication; price 
ls. IOd.-J. C. K. 

Glass Lam.ps. - JUBY MACRAE...- .... n amateur 
would flnd it exceedingly diftlcult to manulacture 
coloured giass lamps, ana ~e exl)ense would greatly 
exceed what they could be botaght for : I could n ot 
advise you to attempt it.-W. E.: D .. Jox. 

Bookblndtng. - A . W. S. (Wlaeatlev). - I am 
afraid you have spoiled the co~er of your Famil> 
Bible, and the best remedy tor i ' would be to run·e 
it re-covered.. I fancy you have used the white oi 
egg in its thick clammy state withmit beating it up 
so as to make it thin. Two coats of the abo>e 
would spoil!WJ" leather cover, and you have made 
the spoliation com:tllete by n sing the paper \"'a.rn.ish.. 
I have already ind1cated the best remedy, but 't'OU 
may want to try somethl~ yourself to iropro>e "the 
ol:l cover. Well. try wasluog it caretully O'\"er with 
methylated spirit until not a trace of \"'arnish is left: 
afterwards wash wi~ water in which a little ftour 
paste has been mixed. If Ws has been done aright, 
the natural surface of tl.e leather should show and 
have a clean appearance. It it is no'v coated with 
gla.ire, that is. the white of an egg beaten to a thick 
white froth and allowed to seftle, and allowed to 
dry, i t may be all right; a coat ot thin shellac 
varnish mi~ht also improYe it after the abo\"'e 
operations have been completed. Shellac >arnish 
is sinlply shellac dissolved m spirits of wine, and is 
the varnish used by bookbinders. Great care will 
be necessary in the a.bo'\"e operations. a.s the gold on 
the cover, if ans, is liable to be washed out.-G .. C .. 

Tr&Dafers for Ch.lna.-C.ARBox .. - If you are 
referring to the !>rdint\l'y picture tmnsfers which 
are used by wetting them on the b11ck. you showd 
htwe uo difficulty in getting them in Birruinsham. 
'l'l·y the artists' colourruen.-D. D. 

Drapery Book for Upholsterers.-J. M. B .. 
(London, ~17.).-Sevcral books on the SllQiect hn\·e 
been published, but I do not know of any which 
would assist you unless you are alr011dy proficient 
at the work. If you are. and wish to imJ'rove your· 
self, get into some first-class upholsterers. Cutting 
is more an art than a mechanical Collowing of l'ule;:. 
If you want books on the suQject. eaU in at Bats­
ford's, High.Holborn, and see what he has; but as 
they are mostly costly, you may prefer to study 
tbemffi. the library atSouth.KensingtonMnseum or · the Brttish Muaeum.-D. D. ' 

Gutta Peroha for Barbetine Work. -
PWLtp~A.-The required material can doubUess 
be obtained at any of the following places :-In 
London : Gutta Peroha Co., Wharf Road, City 
Roud, N. ; Messrs. Anderson. Abbot, & .A.nderson 
37, Queen V.iotoria Street, E.C.: J. Smith & Co~ 
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87. Blackman Street.. S.E . : J . Winttl! & Co.. 1, Park­
side Knigbtsb.rid~e. S.W . · or. m Birmingham 
(wholesale) HiriDJnghnm I n diarubber Co...t. 111. 
New Street: :Messrs. Blnne:\" & Son. _Broad o:itreet 
Mill ; (retail) T. F . P edley, 68, Bull Ring; or, T. F. 
P ett, 3, Bull Ring.-S. W . 

Hot Sand Shadlng for Intay.-W. B. _(Gla. 
g01o).- To sl'lade pieces nt Yeneer for inlaYJDtr,. by 
hot sand all tbat is necessary, beyond skil1. lS a 
shallow Pan filled with sand. T his is then ~ted 
over a fire or stove sufficiently to brown a Pltlee ofd 
'l'eneer. The 't"eneer is inserted edgeways, an 
gradations of shade Me got by careful man~m~tht. 
'fhe wood must not be burnt or. charred. 'l;'rJ' WJ 
a few pieces cl waste wood till you get mto the 
war o! shading evenly.-D. D . 

Locomotive Book. - C. G. W. (Jub~lpore, 
I ndia). - 'l'he following book sbonld su1t you, 
t !oper's " Handbook o! tb.e Locomotive," J.2s. 6d.. 
T rubner &. Co., Ludgate Hill. L ondon, E.C. 

F ern Case.- GLESCA Y OKET...-A design for a 
w· tlrdian case, v.-ith illnstTated instructions, is in the 
l•tmds of the t<:ditor, and will appear in doe course. 
'l'he ru11ateur is just the m an to be moet likely to 
proceed with a new design, and succeed ~oo; hence 
the desirability of oomp!ete ins~ctio;os: qnr 
worthy Editor knows nothing of racial dis~ct1on 
het ween his correspondents, and all share abke.­
C. M. W . 

Aqnarlum.-AQUARitTM.-ln No. 31, Vol. 1., of 
' VoR.K, you will gather a general idea of bow to 
m ake rock work for tbe a.quarium. which you can 
adapt to the measurements you require. A d~is 
hardly needed, especially as vou ha>e a clear tdea 
of what you want: and bv follow~ the directi~ns 
gi'l"en you cannot fail in produ01ng a pleamng 
result.-C. M. W . 

Aqnarium.-L\.. L. H. (Li"t;eT])ool).-8ee No. 31, 
Vol. I .. of WoRK. for aquariUm. Use what~ will 
best sui~ your purpose. ~ .do not recommend the 
use of "ood.-C. M . W . 

Cement for Tank.-J. K . (Oldham).-Presnm­
ing you want to cover the inside of a wooden tank, 
to make i' waterpr oof, you can paint it over wiUl 
two or more coats of cement consisting of one ])art 
of gutta percha to two parts of pitch, m elted o,. a 
gentle heat in sufticient turpentine to make it thin 
enough to be easy of ap plication: put it on hot, and 
increase the thic.k"'less or the final coat. In tender­
ing you this ad 'l"ice, permit me to add that wood­
work is not at all suitable for self-acting fOUDtain. 
' Vbv not use zinc, which is easily worked1 Fret­
work desi{{DS get a fair share o! the space of WoRK. 
-C.l\1. W 

Solid Glossy Black from Stone. - SToNK 
HoccsR.-Are you perfectly sure that the 11))8Ci­
m en you allude to was not printed from type or 
block 'J It is much easier to get a full solid eolou.r, 
black or otherwise, b> surface printing than from 
stone, as the moisture' interferes with solidity, and 
the coat of colour is much thinner in the latter caae. 
I think. however. if S. H. takes equal portions of 
Japan gold size and best copal 'l't\I"IWh and mixes 
his ink (any colour be prefers) with this, instead or 
ordinary Litho. >arnish, he w ill ob tain a slight gioes. 
Bnt. as we all know, it is impossible to get a 
brilliant gloss on a rough surface; therefore tbe 
card o.r paper should first be rolled until the sur­
face itself is glossy. After printing, the work 
bein~ thoroughly dry and hard, a finlil rolling will 
~till.1mpro"e the gloss. F or black. the addition of 
about one-tuth bronze-blue ink enrich es the colour, 
and " 'ill assist to gloss it also.-J. W . H . 

Analysing Metal& - C .. uu .• XALIST.-FoT learn­
in~ to analyse metals yon should obtain Thorpe's 
" nantitati"e Chemical Analysis," and Fre.senius's 
" uantitative Analysis.• Nos. 36 and 39, VolL, of 
W ORK contained articles on • • Iron and Steel : 
i ts Analysis;" and an article on "Brass: l&s 
Analysis," appeared in No. 75.. Tbe analysis of 
some of the metals mentioned is attended with 
considerable di.fticulty, on account of Ule small 
amount of impurities present. Refined lead. for 
instance, frequently contains-as litUe as 0'10 per 
cent. of impurities. made np ot copper. iron, silver, 
zinc, bismuth. antimony, etc.-CREM1CUS. 

Dyelng.-CROQULICOT.-I know ol no periodical 
on dyeing. The.re is the .. Dyeing of Tenile 
Fabrics,~ by Hnmmel. price 5s.. ; and this can be 
had bv order of any bookseller. or free bv ~ of 
the publishers, Messrs. Cassell &. Co., London, &.C., 
tor~- 4d .. 

WoRK Exhibition CompetitiYe D liPI&ae•­
T. H: S. (Braciford)..-As to competiti¥& desigaa 
for medal and certificates-WoRK KxhibitloD, 
1800-91 - intending competitors shonld write for 
fUll particulars to the SeCretary. W oRK .Exhibition. 
La Belle SauYage. Ludgate Hill, E.C_ enclosing 

1 st~ped. envelope f~r reply, s tating which com-
• petition they are deSl.rOns o! entering for.-J. W. B. 
IV.~UES'ttO::.-s ..U.-sWER:£0 BY COltBKSPOJmCNJS. 

Pi&-lllaking Kachlne..- W. E. D., J& (K.irfdll 
Lyn11) writes:~" In replying to W W . (~ 
land) (see page 309, No. 11, -vot R. A. ..,_ 
h e does no\. lli\ow of any such ; wm ,.. 
allow D!e to ,_.y that if it is a pork msmtae 
for b omness p urposes tha' is asked 
be bollgM o!Mr. John Hunt. Baldwint'h!.;; 
Bolton , I.a.ncs. Two macbiDes. one 
the pies and the other for putting the 
wiUl tins £15 : or one macliine can be 
form both operations at £10. Laraer 
be had, and also, aooording to 1ila 
grea' varie~.r or sizes in bOth l"'UUld. 

S H OP, E TC. 

aD4 dJab-ple abapee: ~culars on stating r&­
galrement&. I wonld advise W. N. to write to 
Jilm for one of his caalogues, and which also con­
tains ~cnlars of other machines-meat-cu.tters, 
paste-ro!Hng machines. egg whis ks and m1xers, 
etc. etc . ., . ) ·t · 

Flehrork Frame.-W. B. ( JV1ga n wn es m 
reply to A NovJc& (see page 191, \ ol. II.), re 
above:-" You will notice that on the top !lDd 
bottom of design there are small dotted ~nes 
runnf:f through; these are where the p1eces 
mark x 01)1 to 10 for top, and D o·ot to 10 for 
bottom are put in- that is, H you desit·~ to e~large 
the design in breadth, you would trace. 1t and msert 
the size of pieces. M and D. you Wished at the 
dotted lines. This is the purpose they are for . and 
if you will measu~ the pieces marked M . and tho~e 
marked D, !OU Will flnd; that t~ey correspond lD 
lengths, wh1ch is from ! 1n. to ;l m. Of course you 
woUld also bave to enlarge the O'l'erlays. I made 
mine from the design_. with.oot enlanfing, o.f walnut, 
overlaid (the four s1de pu~ces) w1th whn~ holly. 
and it.look.s very well I hope A Non cE will now 
understand." 

DriUs.- W. J. B. (Sid.our y) writes:-" !n t:~Pir 
to SPoKES and A. S. P. (see page _:110. :Ko: 65) •. I 
can supply a d.rill. nearly a s descr1bed. wi th s1x 
drills, assorted sizes. for 35.3." - (W. J. H. should a d­
vertise in OUT Sale a nd Exchange Column.] 

Pl•lf•k1ng Machine. - F . H . (St1·eat ham) 
writes in reply toW. W. (Sun d o ·la!td) (see page 
300. Vol. ll.) :-"I presume what \<~ . ''· means 
by a pie-making m11;cbine to be th~ tin h oops used 
for making s uch ptes as we see m the ~am and 
beef shops and reireshment bars. The tin hoops 
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are ft.rst well ~ased inside ; a rolled-out piece of 
pestry is pnt mto them and pressed dow·n to the 
bottom and round the side with the fingers. The 
meat is then put in, with the proper seasoning ; 
a large piece of pastry is then rolled ont, and the 
tops are stamped out with an empty tin hoop the 
same size; the edge ot the pie is then w etted with 
a little water. the tops are put on and ornamented 
with a fork or a fancy wheel ; they are . now glazed 
with whisked eggs, placed on a large tin, and sent 
to the oven to be baked in the tin hoops. If W. 'V. 
were to see the pork pies turned ont by the ~ss, 
he would think they were made by a machine. ' 

Stael BlonstDg.-F. S. (.Ezder) writ~ in reply 
to NEMo (see page S2i, Vol. ll.) :-" NE~lO m ust say 
if he wants a steel bronze for brass work. if so I can 
giveitbim. I suppose him tobea brass worker, who 
wants a bronze similar to gas chandeliers. etc. 
Tbeee are terms !riven by the trade to some of the 
~ in use : Dlack bronze, steel bronze, copper 
bronae" ftorati.ne bronse, etc.. Fancr: iron work is 
cleanea and scratched. brushed wtth s teel wire 
brushes, and lacquered pale; it looks and w ears 
well. To do any of the above well requires lathe 
power to dri>e the scratch brushe.s." 

Copper Bronwtn g.-F. S. (Exeter) writes in 
reply to H. T. (Wolr:erhmnptoll) (see page 226, \ ol. 
ll.l :--''I understand H.. T. to be a brass worker . wh o 
wants to co~ brass bronze work. To do this in 
a Tei'J old- 'oned, but simple way, clean the 
brass from grease and dip in aquafor tis. and drf in 
sawdust· then lie around the brass some fine Iron 
wire and immerse in tbe pickle. which is water 
with some aquafortis mixed "'i th it ; this " ill turn 
the brass work red wherever the iron wire touches 
the bras8 work. Wash oifin clean water. ud dry out 
in sawdust; next pn>cess is to obtaiu some ~panish 
hroWD and mix with water thickness of cream. 
adding aboo' a thimbleful or pickle to half a pint of 
above; allow to dry. and brush w ell with a black­
lead brush; if this is required a darker shade. add 
a little black lead to tbe brown. If a brass wire 
ecratct'h brush is comea&able, nse it by all means.'' 
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V.-Biu:u' ACXNOWI..E.DG~""'l'S 

"WORK" 
0880-11): 

For Classification, I'riae IJII ..._' 
No. 70. --~ 

lM..PoRTA"l\'T PRIZE C~~~r~:~~~= WITH THE ABO>JNUMKD 
Tbe Publish ers of WORK have Jl)ll 

offering the following PriJes for 
Medal an d Certificate of Merit. to be ~~=~ 
Successful Exhibitors in the nrioaa G 
Classes. as set forth io page 290 (N~ 
MagaZllle :-

For Design far Jrtdal. 
FrRsT P tuzE . • • Two GaiJleu. 
SECO~l> P RIZE . • • One Guinea. 
T illRD PRIZE • • • • Balf-a-GuiDeL 

Fo1· Design for C~t. 
FIRST PR t ZE • • • • Two Guineas. · 
SF.co:-;o P R IZE . • • One Guinea. 
T H IRD PRIZE • • • • Half-a-GuineL 

If any Competitors wish to B11bmit a Model 
Cla'l". P laster . WR-"<, etc., as a Deeign l or Medal 
sre~id of a Drawing, they are at liberty to do eo.. 

Competitors should send in Drawings or 
not later than Septt>mber 30,1890, addressed, caJ:ril 
(or postage) paid. to · 

MESSRS. C.ASSELL & COMP.L~. LDIIJ'D-., 
LA Bu.u: SA uv A GB, 

P ri=e Competition. 
.Jliedal (or Certificate, aa 

the case may be.) 

LUDG..t.TB HILt.. 

Lo."fDDM, 

A Motto m ust be amxed to each ~== 
the name a nd a ddress of tbe sender e1 
sealed en'l'elope bearing tlae ao1IUI mollo. 
m ust be t ransmitted by post, under coY•• 
Editor of " "ORK . 

The Dra ''.ings sent in Competition 
mitted to three competent judges. who Prill 
those that are considered m06t worthy of 

T he P rize Drawings will become the 
of Messrs. CASSELL &: COMPANY, Limited. 
return all Des1gns made by unsnooeestul 
tors to their respective owners carriage 

Tbe A wards, wi th the names andi ~~== 
th e succeruul competitors, will be a 
" " ORK in due course. 

• 

F or fur ther particulars, all intendi!Jg ea111 
should a pply to th e Secre~. " Woac 
tion, C.a.SSELL &. CoMPANY, 1 ·•mitecl. as allo....._ 

J . nAPE..~. 
G. A . .Ml'fCBEI,L. 
I . DA VIES. 

WORK 

TJIR¥8 01' 
ll JDOJllllll. free bT,.. 
• moDlb' • 

U DIOillhe, • 
Ponal Orden or O•t:li 

Poec 0111~ L OBII.oa. IO 

SALE .AlfB 
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Work- August 30, 1890.) A DVERTISEllfENTS. 

Invaluable as a. 
Strengthening and In-

"""'Ll 
vigorating Beverage. 

Indispensable for enriching Gravies, 
preparing Soups, Entrees, &c. 1 

P~re, Palatable, 

instantly prepared. 

WILL K HlEP ANY L E N GT H OF TIME. 

SOLD EVERYlVHERE. 

1VIILN"ES, 
Jli . I .Vl/ F A CTUR E l t OF 

H I G H-CLASS LAT H ES 
FOR 

SCREW-CUTTING & ORNAMENTAL TURNING 
TREADLE MU.LING MACHINES, HAND 

PLANING MACIDNES, &c. 

391 

/11!;/eby Works, Brown Royd. Bradford. BEA U TlF ULL Y COOL an d S W EET S M OKING . 

ACCUr:AC\' A;-.ln I iC:IIT RllNNl;-.IC: (.IJ \RANTEED. ESTABLISHED 185 8, SMOKE 
S.<.mtlt Tltousand. p, ia 1 s. ; fost fi·ce, l s . 1d. 

' Working Men Co-operators: Wh!\t they have 
Done, and What they are Doing. By ARTHUR H . 

DYKE ,\cr.A~O and DI.:="'J.DI J~ Jo~Es. 
A~k at nil Tobacco Sclkro;, Sto.~• c~, &c., and take no other. 

Sol<l o u l!} in 1 o::. l 'llt'l.-<·1~, and :J 11::. a n d .J n::. T T,Y S, 

• 
"The r•l·"l'' •·•' ivc movement is one ,,f ;:•cat soc1al .uul economic importance, and 

tho\~ \\h'> """ 1 1 h:arn what l•nld tho! pnnc.ipl..- ha~ ohtained o•cr wvrkin" men c:nnnol 

do bcmr t lo.1u t:•}lhUil the little l>onk pro parc,l hy Mr. Acl.m<l and i\1~. )one~ lt 

c.1nn•J1, we IIII.J,.;uu.:, uu t prOI'c a u,cfullill lc mnnual for those for whom it is mtendc<l." 

Tlu 'I w:.: •. 

which keep the Tobacco alway~ in fine ~mokinJ: comlotion. Player 's Na.vy Cut 

Cigar e tte s can now IY.: oLtaincd of all lcadmt: l'obac~:ono't', Store,, &.;., in packels , . . 
COil!.\IIIIIIJ!: I 2, 

Tlu Cmuim: l:mrs tlu: Tmdc llln•·l., ''NOTII!\GHA:O.I CASTLE," 

t'lt r:oc,.y J'mkrl n11d 'I m. 

C.\...,...,EJ.J. & CO~ff':\~\', I nil rEil, Lml . .;atc /fill, London. 

Jt,J,E'l' IV01l11. l t,Ull .A..Ll1ATEU1l~ OF B01'II SEXES AND ALL AGES. 
Ecl.pa l Design, No. 102. 

Wall B I'IICkct. 

PrlC~c Gd. 

THE MOST PROFITABLE AND FASCI~ATINC OF All HOME PASTIMES. EASILY LEARNT. 

J H . SKINN "F:R & Co. having D i.•.yoftwtt l'ttrtnr t·.~l' ip, :tre oiTcrin.c: t!..:ir E""''"'""" S lnr l.-, inclutlin~: 250,000 FRETWO~K 

• PATTERN S :md l O O,OOOft. of Solid and Three·PI>· FRETWOOD . Veneers, &c; 1.000 Gross of :F'RET SAWS, be,1des 

nu imnoruw •111.1111 11\' nf TOOLS, OU l'I'IT S, &c. , ao; a special inducement to their customers to order nt one.:. 

4,500 l s. B ook s of Fre twork Pa.tterns, each cuntaimng Twelve L.u,;c: :>hccto:, bcautifull>• luho.;r.1phcd, none of which would be sold 

rc:t:lil :u J..:,< than 2c.l., nnd mnny at 3<1. and 4d. each ; al~o . 

1,200 2s. 6 d. Books of Fre twork Patterns, containing Twenty Sheets, IQ in. x 12 in., of new dcsi~~~~. many of which would retai~ • 

::l(6U. cn~h. 'lhc-e Books, £375 in Value, will be GIVEN AWAY. 
Auratcur cu~tomer:; ortlering ss. worth of desicns from Catnlosue will be prescoucd wuh one of the ,,b.;),·e 1 ~. ~ook~. Tho~c: ordcrins tos. worth 

willn:• l•e a :-~. 6d. J.:uol... 
An Allowa.occ or 10 por Cent, ;,, ~:DOds will be made on all mixed orders for Woo<l. small Tnol•, Saw 131a~ e<, and Desisns, amounting 

to 10:.., :o11d l G p er Cont. on orders am:mntinll' to 2os. nnd upwards. N Ol'E.-Tlus r.·d~t:lion dou not nf>/'ly to l'rt! 11Ue 11/,dwtrs. 

N .B .-A SPL E NDID OPPORTUNI TY FOR BEG I NNERS. 

rn~~t]!IC tl' Frt!t worl~ U <t t !U, compri~ins 12-inch Steel frame, Forty-eight Saws, 1\wl, File, Four Dc~ign< (wi1h sufficient Planed \Vood and 

t ~. ll .uulhook on fretwl'lrk) . .tlu. Arcl•i lll.<•tUall. D r Ut, Wll'l bra,~ handle and Three llits, will be .S J') .\'T Uft.·l1' l.S with ench ~e t . Po,t free 

fur 3<. (; I. Outfits on Can.l, JS. 6d. and 25. 9(1., post free . 6ft. 2nd quality a,sorted plan~.:J Fret wood, z~. gel. ; po~t free, 2S. 6d. 12ft. ditto, ditto, JS. ; 

po<t f1•ee, 4s. Jd . 
. N EW CATALOGUE S of Machines, ~esigns, W ood, Tool~. e.tc., with lbo lllu~trnlion~ a~<l full in~tn:ction'l for fret:Cnllins, ~ol ishing , 

onol ~~rm,h•ng, pnce 4d., poH free. A S/'t:Ctmm St.rfJemry Fnnuo•-1.• DestJtlf SENT G RA.TIS :l'ltlz enclt C. nta DJrtte; n lso a ltJI of lJ~It~n.s, Out• 

Jlls, 7 ool Chests, tic. , at Cr€a tly R 11duc~d P rices to clear. N . B.-A ll orders 11WSI be: a..:~:omp.1111ed b} renutt:1ncc. A PI t.Y-

J. ~. S~INNER 
,.....Q Manufactur~r<ufl'retworlc Maleri~, EA C..t1' J>E REil..J..JI, JYORIJ'OLK. 
'-' • ' W l>eltarl melll, 0 

JOHN AARON, 
Engineers' Tool Merchant, 

GAO L LANE, HALIFAX~ YORKS. 
----

L athes, P illar a nd 
Bench Drills. 

SA W B ENC H E S. 

SHAPING AND PlANING 
MACHINES. 

A ll 1.-lntl ll nf T ool111 

-====:.::;;:~;::::w' ( lt tt " k.Jt1 .t-r. 
,• Sl'llCI AI.ITII!S IN A MATBURS' 

LATIIKS. 

Calfll•~r::un fru on afplimtion. 

A ll lnquirii!H have p rompt att en t ion. 

f •.tit lltotlt alfd, ,6.-i,l J If. ,• ,6os/ /ru, J If , 3 d . 

CASS i:LL'B SHILLING COOKERY. This new 

"ml "~lu .oble ,.ork COII11 3in, 3~ va~~s, crown 8vo. 
lo~Junol 111 lunv dot I.. ' 

CAJ' I t.L lie COM I'AN V, L•~lll & ll, L v dr ate Hill, I.Dmlolf. 

Kfnd.) 'llltllfJ"t~Jr llt f1 jhJ/'t ,. ?Uhf'Jt onl~r•"'t.r· 
• 

DELXCXOUS 

TEMPERANCE DRINKS.. 
Maaon•a Non • In• 

AZI/1/J toxlcatln~ Beer, 
Maaon•a Wine Ea· 
aenc ea produce "' a •ew 

--I m uutt.•' n de:l•c• u'$ Temper· 
anc" Wino or Cordial, Ghu:er. 
• •rou.~e, Ra.sJlhcrTy. lll.acL 
Curroan:, Lhn~ I· rui1. ~tc. 

One Tablea ooonful 
of M aaon•a c.xtract o t 
Herb• m~kc~ onu •··•lluu el 
splcntlu.t llt='Cr, rcueshin~ anti 
non·mtoxkaling. 
A S a m plc Bott le o f 
either l::sse nce or E x­
tract sent o n rece ipt of 
g stamps, o r a boUie o f 

ea ch fo r IS s ta m ps. 
AGENTS WANTED. 

I!STAOLISII E U 1851. 

BIR.Ei:. BEC::S: B.A.N'~. 
Southnmpton DulldmgP, Ohnncer.v Lane, London.. 

THREE per CENT. I NTEREST allowed on DE. 

POSITS, repayable on demaud. 
TWO per CENT. I NTEREST on CU RREN'f 

ACCOUNTS cakulatc:d on the mimmum monthly balances, 

when not dr.1wn below /, ouo. 
STOC KS, S HA RES, nud 

and Sold. 
AN NU IT IES Purchased 

l_l OW TO PURCHASE r\ H OUS E FOR TWO 
:-1 c.lJlNcAS f'cR MU:-< r u or A PLOT OF IAA ND FOR 

Fl VE Sill Ll.l'-11 ;~ l'I:.R MONTll, with lmmedlale pos· 

<~<ion Apl>lv atLbc Otr.ce ol the OIK,_IJEC,_ I·R68110t.O L AND 

'>uc 11r rv. "' n 1Jo, e. 
Th~ llllO([II!CK AI.MANACK. whh full p~rticular<~, post fre~ 

l'lu npl'l"Mocn. I· RAN\.. 1~ RA\'ENSCROFT, Man;urer. 

NE\\' AND ENLA RC:RO E uiTION, price 1 .•. ; 
or in cloth, 111. (itl. 

NEWnALL ~t JIU.flON, YotH••"'' rtm. Photography for Amateurs A 

CASSELl'S CLASSIFIED CATALOGUE N on-'reohnioa.l M nnuRl for the U se
1 

ot All 
B>• T. C. 11 t:I•WOKTII. W itlt 11/uslra tiDitS. 

will be sen t on request post free t o any address. CASSIILL & co~II'ANV, LtMIT~o. L ud.rnlt H ill, LllntltJ~t; 

CASSIILL & C OMPANY LIM IT ED Ltul,l{tzlt H ill, L()lldtJif , llnd a l l11/d:set l~, s. 

• 

• 
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A DVERTI.~ E.UE_·.·rs. 

.ltMATEUR PHOTOGRAPHY.-./:,;~-, ~~r-~~a -~ eo., 
1. a s. & et; .. . · .. • · -= r 

• f j f • 
• 

PROFITABLE HOME WORK. 
W"Lih Boonl BaoaHDS' ~ llltr~tf;ing 

llaeMne, 1UI'f ~ widaoat pruiocs iDsu•&a>oa or pr.a.c­
Uoe. QJI make a J.li.aun }7QDR T&i.s Machirw: is oow largely 
a.sed iD the Trade, JM2rly 6poo ha~ been &old. Write 
I« l llr:rsrored Cirenlar to the Sole Hahrs-

BOOTH BROTHERS, 
TOOL ~I.A.KEBB, D U BLIN. 

I 

London Warehouse : 124, 'JSIE~G.A.TE ST. , 

. ... .. ~: 

A WONDERFUL MEDICINE. 

• • 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beechdm's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 

' 
ARE universally admitted to be worth a Guinea a Box for 

Bilioas and Nen-ous Oi5orders, such as W ind and Pain m the Stoma a, 
Sick He3daw, Giddineu, Fnlness and Swetlmg after Meals, Duzioess and Dr01 -
11nea, Cold (.'biDs, Flusbings of Heat, l..m:s r..f AppetilJ!, Shonnl!!s of Bre3tb, 
Costiveness, Scuny and Blotches o n the Skin, Disturbed Sleep, Fnghtfal Dreanu, 
a.nd all Nen-oas and Trembling Sensations, &c. The first ~will give relief in 
twent1 mirnnes. EYay mtrerer- is earnestly illvued to try one Box of tbee Pills, 
and Utq will ~acknowledged to be 

WORTH A GUINEA A BOX. 
Fcx Females of all ages t.bese Pills are inn.luabl.e, as a ftJr ~ of them c::ury 

off an hun!QIUS, and briug about all that 1S required. So female should be without 
chem.. 1:'bert is no medicine to be found equ.aJ 10 Beecham's Pills for remoring any 
obsutldioft or i.rr:egularlty o! the SJ5tem. 1( talc.eo accordrng to the directions gtven 
wnb eacb box. they willsooa restOre females of all ages 10 sound and robust health. 
This has been pr~ed bt- thousands wb.o ha•re tried them, and found the benefits 
wbidl an: ensuRd by t.hefr use. 

For a. Weak Stomach, Impaired Digestion, and all Disorders of the Lin:r, they 
act like magic. and a. few dORS will be Cotmd 10 work wonders on the most im­
porta.ot organs in the bumau madriDe.. They strengthen the wbol.e mo50Jlar system, 
R:5I.Of"e the ~-bt complet:jon. bring bade tbe k.eea edge of appeute, and arou.se 
intO •crioa wiih the ~ of hrahb the whole pbf!ical energy of the hwnall 
frame. 'These an: FACTs cesrified contbmaily by memben of all danes of society, 
and one of lbe best gu:ar.uuecs to the Nenous and Del:n1ita.ted is, BEECHAl-1'::, 
PILLS iave.llu largat Sak of any Patort ;WdidtU in tk W orUI. 

Beecham's · Magic Cough Pills. 
M a Remedy for Coughs in genna!, Asthma, Bronchial A.ff.ectiolU, HOOJ"SMMess, 

Sbortnes.s oC 6nath, TJgbtna:s and Oppwes:sioo of the ~t, Wheezing, &e., these 
F'ills sn-nd uwiulled They an: the best ev~ offered to the publ:c, an'i will 
IP"'--=dilr RmOft! that seme of oppreuion and di!JiaJJry of breathin~ wbtcb n1ebLly 
ck{>me the pouict of raL La a.ar penao gm; BEECH.AJ.t'S COUGH PILLS a 
iri.U, and the most .WI.ent Coogb will in a shon ume be removed. 

Prepa.n:d only, and aold Wlw!n.ale and ~Utall., by the Proprietor, THO~!A.S 
BEECHAM, ST. H eL£:11, LANCMl!UtE, in &vs, xs . .x!d. and 2S. 9(1. each. 

Sold by an Drug~ IIU1d Patent Medrcine Dealers everywhere. N.B.-Fu/1 
Dir«fi41U are.gn;,- W1IH e.u!J ~-

• 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
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