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' , Tlie n1,11i;iber of gun ''ba;rrels pro,,ec19 duti11g 1Y[illi11g· 11111cl1i11es ar·e clc>i11g 11,vay ,1·itl1 
1891 i'n tne . Birrriinglia1rt P1·oof-l1ot1se. \Vas rn11cl1 ()f' tl1e vice \V()t'l( ()f tl1e ]ll'}lCtic:ril 
561,63,1,, a11 i,n·erea,se of 40,691 ove1· tl1ose i11 e11g·i11ee1·. ]) ouble C:)' CS, [111J ci!l11:1· fitt,i11g 

.. . A NI•:,v tir·e 1)1·otecto1· l1as bee11 bro11gl1t ·. 1890. Faill111es in :prqof were · 1nuch s111alle1· l)ar·ts of e.11gi11es r:1r1cl 111rL<:l1i11er·\' tl1a1; ,ve1·e 
'jJ)t1t. It is co1111)osecl of ve1·y tl1in co1npr·essed · in number thaa 1:night l1ave been expected, f'o1·111er·ly c;a1·ef11lly 1ilccl 111) rtt t;l1e vice, a.re 
111,·11,v l1i(le, irt ls i11. sections, wl1icl1 over·lap c'o11sidet!iJ1g:the • gr~at in,crease i11 the ·co111mon · 11ov.• tu1·11ocl Ol1t t1.t; tl1e 111ltcl1ir1t1 l)y slcilled 
,,:il1cl1 otl1e1·. It is vo1·y ligl1t, is p11nct11re- class of work, ancl'tlie f'al.liug· .off in tl1e best . lal>t)t11·e1·s tit abclt1t f'1)l11·-se,•cir1Ll1s of tl1rci ,vage 
, 1,)1·001', a11cl sl1a1:ied to fit closely ove1· the wor·k. , 'J:'h.e ~ou~mon, c~ass of ba1·1·els ·a1·e, ()f rr1ec:l11111ics. \Y 01·]:;: tl1t1t \V il'; clo11e a yea1· or 

. ·,,;rettd of tlie tii·e. Cyclists ,,,i!l iiote. very rnt1ch e:x:por~ed q;broad fo,r foreig11 gt1ns, t\vo ag(l at tl1e slotti11g a11cl r1lar1i11g 111achi11es, 
· and a.re• not lilrely to f'a;,,·ourably in1pr·ess: . ancl af'te1·,va1·cls fi tt ecl, is 110,v (lesigri<~cl scJ 

• 

for·eigne;i·s with the qtlality of . E11glish tl1at it c:a11 be i111isl1e(l l)y 111ilJi11g c11tte1·s * 

''i' Tl1c finest ]:>e1·si11n ca1·pet in the ,vo1·lcl­
. ·, ,1l;he l{ol,y Ci11·1)et, of tl1e J\1osq11e of A1;debil-

,vo1·k1n~nship, · · .. ·· .' , · r1lo11t), 11fte1·warcls beir1g· liigl1ly 1)olisl1cd by 
• • ._ ." •• • > • tl1e t1icl of b11ffi11g ,vl1eels a11cl belts . 

' . 
* , ' , 

'" 

,: , " 8 011 vie,v i11 Lo11clo11. It 1neasu1·es :34 ft.'6 in, 
'{.•')Y 17 f't. 6 i11. 'fl1e 1nake1·'s sig11ature is 
•') .. L(;COlll IJaniecl l1y the date 942, ,v hich is 1535 

• 

• ' ~"'' ·- 'f , .,,~..,_ "'f ' . . ' . ,-, ' . 
• ,,-·{· . ' . ' 

: ~ . . ' -

·. Altliough tlte. elect1·ic light may be put 
' . ' ~ . 

a11y\1rl1,~i·e ai:id µsed, witJ1911t tl1e acl ve11titious 
... l;)f our e1·,1. aid of ,.match or fi!re, yet Mr. l:>i·eece, l•'.lt.S., Tl1e st1·eet 111L1sic j().)'S of tl10 111et1·opL)lis 

· ,· : ma,intains it is Uot always ' absolutely sal'e. a1·e lil-:ely t() l)e i11c1·ease(l. 1\1[1·. J. Clltll'les 
: . ; • Se.cu:rity ·rs to be ·obtairi.ed only by gcJod l(.i11g, tlie v.•1·ite1· a11cl ,,,01·lce1· lll)Or1 tl1e 

· 01 · · · 1 · · ·d ·· · · ··,. · f. , • ·· ·a1· · fi I 1 tecl1r1ics of coticl1111rtlci11g·, l1as 1Jate11tecl so1110 · : ,.., tetliel(l ts Ja1·ge y 111terestecl in the new · · es1gn, ppx: e<;t, ru~t·~rl< _s, 1·st·c ass wo1· c-
. ! \ 1 . l I I I. . . ' l. a· . ' 'd . . I . car·1·iag:e r1111sical bc,·0:11', ,11!1icl1 110 J_)l'O}lOSes to 

,,, 11, 1. c 11111·t1 ty iatt .es 11p tl1e R esol·ieti<!ri, · 2,500. ma11s11~p, ah r1g1 111s11ect1011. 1111Je1·fect ~ 
· !, to11S of J1e1· lll'ffiOLlr plating WOl'e tu1·neel Ollt . IU·ateri @lli;l),~-r,~~~ed .,}!)y: c}1ea;p. cont1;acto1·s Jetlcl UI>l)ly at fit·st to lclii.Jclt·etl'S Illail Ctll'tS flllCl 

1 l W k t · ,J' -1; E , l · 1 11e1'tt111b11lato1·;:,; i11 tl1e sl1,11)e of c'.l1i111es a11cl '• . at t 10 1\.t as 01· s. Sir J ol1n B1·0,v11 & . · o :Nla~y ,a1$~s-iiers. 1 vecyt 1111g ot1g 1t, as 
'' • Co111pa11y, J.,i1nitec1, a1·e f't1rr1isl1in& · ;tl1l) ll'l i.Jtlq .a:s:·pciiai~i]1'.lei ·to '. be lcept in 'vie,v, ancl siin11le ttlrios. '\Vhei1 tlie icle:1 is exte11clecl, 
,r·,.::1i·rr1011i· for· a sister s11ip . the Revenge: ... ·'. l ;tJi.e..t 'Qj~~jttct~ !;!)'1;>tt"ghp l\lO~ tq,be }1i·dclen 11r1cle1· a11d eve1·y vel1icle gi ,,es olf a tt111e to tl1e 

· · · · · '· ··· v ·!$· • , , ,,
9 

· · , 1·evolt1tio.r1 of it s ,,,J1t·el;:,;, tl1e 1·e11t1tatio11 of 
• , ;·· . • ' .wa1nSf.lOt;S1: 'O~ , .:o.OF-81· ,Ql' a •. 0VC ceili11gs. .ct,]} 

: * .. ' * . ~· ,,, , ,t : ,th~s~i,:w ~ th:}iilQ'Will·g: ,l : , ' ... ·, . J:i.:r1g·lar1cl as a lllllSil:al COlll1t1·y ,vill be 
: ,. , • ,. , . · • i 

1
, ! ;t .,: 

1 
f ;, ~, ,·. • · • n1ate1·ia]Jy str·e11gtl1e11l,cl. '\·Vl1etl1e1· . t.l1e 

, j .Ii s11t,n1ari11e b<)at 1·ece11tly'test ecl attained · , . , 'i',. :: ;··'. ~: :,::··, t ''., ;.: ·. · . · !lfl · ' · gene,·al 1·est1lt ,vill l)e a 111atte1· f'o1· 11atic,11al 
, 1,-.ia sr>eed elf te11 111iles per· Il()lll' undei· water · ·. .. ,. ' · :: ., :. : : { , , · . 1·ejoici11g 01· a ca11so i'()l" })1·ofo1111cl clespai1· 
,, 1 11::tr 11·r1t'lrl r·ot1nd, a11cl 1·ose aiid .'sai'lk tlndei· ' •. ~ ~ .aimg)~ll ~~(}1\'.~1,ffg't has , been 01)ened i11 lies i11 tl1e ft1t111·0. Bt1t Engla11d is so 

•• 111r>crf,:ct cont1·ol. \Vl1er1 011. the sui·face ·it is j ··Fa~1s_.,., ,,Jii:e _b);lil~~ns···ha'.s been erected by . musical! 
iJ ·tl 1·ive11 l)y stea111, a11cl wl1ei1· below;. my : ~; · ·t~~ in;~1;1\'>~~It~y1~.wJl'.ic~ pa,id _ 1,00D,000 franc~ • 
•t, sto1·age batte1·y cl1a1·gecl by the · ptopell ~r . t~r '.tJie1sit,e~:,, J~ c.oqt~1q~ a,J1all 1:tcoon1moda-. * * 

· , 1tJ,e11gir1es. · Sa vi11g life at sea ought to , be '.. tin~· l,600 11e,1i:$©.N~, -a;n~.h~~ 150 roor11s, ,v l1icl1 . 
·· 1( J poss ible ,1,itl1 tliis. . '· · •· wi:l1l ,be:,usec1',bJ 2;30 tt;,de . unions, . tl1e buil(l- A11 Cll)l)l'essive sl1011- tux exists on all 

, .:r: ! 'ing. beiitl . ·le:6tl.·;~titir5lly to tli~ mai1a,.,.e111ent : coacl1n1ake1·s, ,vitl1 tl1e a<lcled i11clig11ity of 
* * . • ·· .. " ' ·O'r.;t l.3:e ;1.irtidl;l's, · I :t ·is·lioped it will coi1tr·ibtlto : Excise es1)io11ag·e at all l1ot11·s c>f the cla}r, 

' •r, . . . . ' . ·. ,,, ' .• c': ,: ',!o_,,SP~i:!\;!!t'>aci:a:qi :t10;l1;'. :t& th~ . suoc$ss. of tl1e a11(1 tl1e ft1111oya11ce of l1avi11g tc> l,ee1) 11001,s 
. . Jl1e e~o11on1~ of l1eat111g. feed ,,,ater : b>;, JUSt,\1lfLllUS' q,f il·n.bQqi:, aii.d to interiiatioiial of accol111ts to sl1it tl1is h11111iliati11g officif,l 

, •. '~ 'ot e11:'.l ~~'.~et,, f'.·0111 the bo1Ie1· con1n1oqly,: r,elll:ti<&~,s-r. ·t·~i~1t11~g .. 011e clti:}'·· .· in Utlivei·sal actior1 of tl1c Gove1·11111ent u11cle1· tl1e r·islc of 
·.' c:l le,~ . . 11\e st.e:1n1 l1as ,be?11 .sl10,vn by : peao~ !;.'. W,liei!e 'is· llioncl;oii 1• ,'.i', .~, .· , ,. s~v~1·e pe11alties fo1· a11.)'CC>r1t1·a\·e11tio11 <)f tl1e 

'-' ' ex~><1111.11ent, 1ll11d 1s 110,v beg1nn111g to be , . " · . . . ... , . ·, · · Excise clictt1111. · Eve1·y ca1·1·i:1g·c 1·e1)ai1:et1 
·• 1:t$.<>g1l1secl l>y tl1e vVl1itel1earl To1·pedo' .;,,·t ,~-7 .... J_ ··1,~,-.*':i,~r; ;;1'i 

1 
~ ., '*· · · 1111.1st be ente1·ecl, a11<l o,,•11e1.,;:,; 11:11110 a11cl 

' '· ·Uc>r111Jany, ,vl10 l1av(1 orcle1·ed a · second ' . " , · .. · _;. , •;' · · ·' , ,, , · · add1·ess sul1111ittecl tc> t.l1e exciscn1t1.11. Eve1·y 
· 11 i1.r,11a,ratus 011 tl1is p1·ir1ci1;le, · · · · :. '¥,o;\~-~~ri al'i:. -e1i~ineers ' prefer 'rnaso11ry ca1·1·iage solcl 11111st ir1 lilre 111:t1111e1· lJe e11te1·ed. 

· to X~·9n:£9ri ·l;i1;i'q,g~-s,;·and tl1ey' liave 1·evi,,ed Ct11·1·it1ges bo11gl1t of 1)1·ivate 11se1·s 11111st bo 
. * · "" · .. tl~e'. ,VX;ai'C·~f~~~-0£. '.quiJdi11g, ai1t{son1·y bri clges enterocl i11 tl1e t1·t1cle 11001,s. l•'o1·111s s11p-

A
. . .. 

1 
. . . · · .. · . ··. . . . ; w.~tll'1(}m.~i:IJ<il,~tt!.· ll!t , t:ht;i· lriey .and poi11ts of 11lied by l1t1ve1·11111e11 t 11a ve t<) be acc111·:1tely 

· ri (JJ,trc,t I>Yto1nete1· l1t'S' b0 e11 des1 · ·d· · p· ·t,;' - · t ~· · · · ·1· · · 'I'b R · ·11 l · 'I'l · I f 11 · . ( " . . . .. . . ·; . ·· , '' . "" . i · . · . g~e , , rt1 . · V'ir~tl~;eat · _ l'le_ spr J.!n·g 111es, , ' . e 01na11s ·. ti ec 111. 1e J)a1·t1c11 t11·s er a . . cia1·1·1ages 
,, l)fl,Ht,cl 1111011 (,.,,011111 s phot o1'·1ete1• . ·,1·Js · · · ;.i . "" ,, . ,i,~ l "'d b ·t · · t · · · d Id b · l · , . .. . . . .· . • · · ·. • , Y is .~ useL\ &1ieeQ~. 0 ·, , Gu, ' t1 ,veen_ ct1· · stones, an · so 111t1st · e 1)1·ec1se as to 1111111 ie1· of 

1,1 JL111(1t11ir1 c 1; (:t 1·1c: py1·01·r1ete1· "nd tl · ,' ·f ·. · li 1· ·l r.1 ' ' .. 1 · 1' • · · ,· ·h • · · '· · , ' . . . · . · . , ""· 1e1:e OJ e . 0~ ea.o.· were 1~ tl()ec in t e J0111ts ±01· tv;·o- fo1· i11)a.11· of l101·ses 01· 11ot · :111cl tl1e coacl1-
·.11t 1r1(J1·es 111t,tlJlt:1for·eve1· l , 'Tl · · 1· · ··1 · ··-·, ,,-, ·'· ,R,'· · · -.· .· • · , · ' · . .. l' . . . . ·· ~cay 11se. · 1e J'tiet )<~i;t~ . t-l•l l'd:$ of tl1e clistance above tl1,e si11·1no· l111e. 111t1.lce1· 111l1st t1.11s,,,c1· a11v c111est1011 of sales 01· 
l<) Q IQ0 tt,8Ul' ltl tr Vf•I'y J11gl1 t empel'•"ttl · t · ni ,i,;, . · · . ; 'J ··1 · f' ·. · "· . · ; • e . . · · h · • . t · 
1. 1 

, , .·· •• , "' • • ' · . • · · · , .• • «· · res ye : i w,t~ ·mse ~Ji · e@<~ •. is .. at· ,.1a•o:111ta111111g tl1e 1·e1J111rs to t e exc:1se111a11, ci1· s11 1n11t to be 
·· <,111" l1)t 1nvost1g.at1on 01·1· "1' "P '" ·'rt of · · ·.·, --~-·- .t · ~ « 1· .-.,,· ·· ' · t .· l ' f.·. , , I J l' c·, · , ,,· 

1 
. , · ~i,v · ••~ · . :R)ra.~~ . I~!©iflf·l' li1i).l~e1;,-va ··•@•t J ~l·fl ·, an·e or u·r11fo1·111ly '' St ai• - c 1a1n )e1·oc ' a.t dorr101·set l:lo11se, 

,j,f tI(,,.1, lllllJl, , , . d . t I, t' th . l . 1 1 . , .l . , . . ] 

' 
' • , -·1·~ -. ; . . - '"' ,,.,.,, __ , . 

' 

' 

' ,; . ' . ' 
' ., 

• • 

. , · · · : .~s. t'lllllJl · 1l')g e :pressut·es. ·· · ,v 11c 1 tl t1 t 101·1 t)' 1s c es 11ot1c 111 1 ts J 11c grr1e11 ts. 
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THE ~\.RT Ol' STAIRC.lSING. 
BY GEORGE F. CHILD. 

CLOSE STRING ST 1\.IRS \VITH WINDERS. 

lNTRODl JCTION "\V OllKING DR.<\. \VINGS POSITION 
OJ;' "\VINDERS IN NE\VEL DR.<\.\VING PLAN AND 
ELEV ,\'l'ION FUJ ,L·SIZE Dlt ,\WINGS SETTING 
OUT THE "\VALL-STRINGS GLUING UP TIIE 
\VALL-S'I'RINGS E ,1SEJ1,IENTS ON THE STRINGS 
-1\forJLD OR TE1[PL.~TE ];'OR WINDJ;:Rs GLU· 
ING VP THE "\VINl)ERS CUTTING "\YINDERS TO 
SIZE HOl JSING "\VINDERS IN NE\VEL PLACING 
81' ,\Il{ S IN POSI 'rION-1\IoDELS. 

lnt1·oclitction. In all staircases that ,ve have 
IJrevio11sly exa111ined tl1e '' goino· '' l1as re­
l111ired nothing special beyo11d ca;eft1l atten­
tion in settir1g 011t the 1!u111 her of steps, so 
tl11:_tt they sho11lcl not proJect beyond a gi, ,en 
point. 

Tl1e IJlan, l1oweve.r, we now p1·opose 
working 11po11 bei11g str·ictly limited, the 
s1Jace for the '' goi11g '' ,vill require careful 
st11dy, to enable 11s to i·eacl1 the floor above 
in a rea sonably easy n1anner. This it will 
1Je f 011nd can 011ly be acl1ievecl by intro­
<l 11cing at the bottom a sei·ies of g1·ad11ated 
ste1Js, called ivinclers. vVinclers are placed 
in ,,a1'io11s positio11s, accordi11g to circum­
stances ; hence we often find them at the 
top of a f:ligl1t of stai1·s, again at botl1 top 
and botton1, ancl fi11ally the ,vl10Je of the 
landing (as in the clra,ving) is co11verted 
into winders, in ,vhicl1 case tl1ey are called a 
ka(f-SJJace of iuincle1·s. 

As I ha,,e befo1·e n1e11ti011ed, ,vinclers 
sho11ld al\,·ays be avoided v.•l1ere possible: 
but as tl1ey a1·e so often inclispensable, we 
1n11st n1als::e then1 as easy as circ11r11stances 
,,·ill allo,v. Tl1e follo,ving examples have 
l)een taken as rerJ1·esentative of the variot1s 
forms of winding stairs in common use, 
a11d will f 11lly ans,ver our present purpose. 

TV 0rlci1i,q Dra1vi1ig.~. 'l'he present flight 
of stai1·s is art·anged to be placed bet,veen 
t,vo ,valls, ,vitl1 e11t1·a11ce at right angles to 
tl1e staircase at tl1e bottom. There being a 
roorn on each side at the top, a landing be­
comes a necessity. At first sight it might 
app ear· tl1at tl1e wi11cle1·s col1ld have been 
dispen secl with, by leavi11g-a space at tl1e 
l)ottom similar to the landi11g at top, thus 
111als::i11g a straig11t fligl1t clo. Bt1t upon 
exa mination it ,vill at 011ce be seen tl1at tl1is 
,,,ill n<)t ans,, ,er, the ''going'' bei11g so little 
tl1(1t the r1umbe1· of 1·1:.se1·s necessary to carry 
11s 11p wo11ld only allo,v of a very narrow 
' ' t1·eacl '' indeed, tl1e1·et'o1·e ,ve bring· i11 the 
iui1icle1·.s. 

J-:>osition o,f TTT·i1icle1·s i1i 1Ve1uel. As tl1e 
n1ost dange1·011s l)Osition 011 the ,vinde1·s is 
of co111·se 1·011ncl the 11e,,·el, ,,·e must 1nals::e 
tl1em ~1s la1·ge as r>ossible at tl1is point. 

:Wian y 11et)f1le str·ilce 011t tl1e ,,,i11ders f1·01n 
tl~e ce11tre of tire 11e,,•el (as at Fig. 7) ; but 
tl1is is 11ot clesi1·able, tl1e better fJlan being· to 
ls::ee1) tl1e .fi ie, ·.s baclc (straight st.e1)s are called 
flie1·s), so tl11tt tl1e wir1de1· may be a short 
cli stance bel1incl tl1e ne,vel (as at A, Fig. 8). 
J\._t tirn es it is also possi})le t.o lrave the.first 
,vi11cler i11 .f1·ont of tl1e ne,, 1el (as at n). 'rhis 
is tl1e case ,vl1e1·e tl1ere a1·e steps in two 
cli1·cctic1ns tl1at is, witl1 a quarter-space of 
\\'i 11 cler·s. 

l) 1·rl11J'lll( / l)lcc1i r111rl El e1;ati1J1i. To set 011t 
tl1c 11111.11, iir·st tl1·a w tl1e enclosing walls, witl1 
la11cli11g a11cl cloor,,·ays in their respective 
1>osit.io11 ; tl1e11 rilace the 11ewel as seen at N, 
a11cl dra ,v tl1e 1·ise 1·, No. 4, at a distance of 2 in. 
bey(Jr1d. N o,v dra\v riser No. 1, tl1e11 ,vith a 
ra cl111s <>f l::i in. str·ils::e a11 arc fro111 tl1e centre 

• 

WORK. 
• 

of. n~wel, and divi~e into three equal parts. 
D1v1de the two sides of the newel into as 
n1a11y ortions as this line, ,vhen lines dra,vn 
t~roug these oints give us the necessa1·y 
risers. Now, · y measuring oft· the s ace 
(et to b) occupied by the winders it ,vi l at 
once be seen that the distan~e b to c 
is all that ,ve have at our disposal for the 
jl ·iers. ' 

Having decided upon the nt1mber of risers 
-viz., twelve this will, as we ·know, give 
11s ele,·en '' treacls." We therefo1·e deduct 
the tl1ree ,vi11ders from this number which 
leaves eigl1t. fl.ie·1·s; so of course the 'space b 
to c must be divided · into eight equal 
parts. . 

. The elevat~on n1ust now be. drawn as pre­
viously described, the only d1ffere11ce beinrr 
the winders. Tl1e winders can also be pro~ 
jected fron1 the Jllan, and the easement on 
string drawn as seen. 

Fi1ll-size D1·aiuing.~. As the ,,·inders re-
9uir~ c:1reful l1andli11g to make a.satisfactory 
Job, 1t 1s necessa1·y that a full-srze drawing 
of them be made. This can be done by 
fixing a few boards together by ledgers fo1· 
a dra,ving-boarcl and marking thern on its 
surface (as at Fig. 10), the 1netl1od being de­
scril)ed in setting out the plan. 

Setting Oitt tlie Wall-Strings. Having 
found the l"!ecessary le11gth fo1· ou1· ,vall­
strings (frorn Fig. 1 ), we proceecl to set it 
out with tl1e pitch-board, starting at the 
to7J and ,,,ork1ng downwa1·ds until 1·ise1· 
~ o. 4 is reached (as seen i11 Fig. 6). At right 
angle8 to this riser dra,v a line a. b, equal ir1 
lengtl1 to a b, Fig. 10. 'rhis gives ,vinder 
No. 3. Next draw riser No. 3, b, ancl ag,1i1J. 
d1·aw a line square off this the length f'roiii 
b to con Fig. 10, thus obtaini11g one side of 
winder 2. Draw the lined 1 in. beyond c, 
tl1is being the thickness of 1·eturn-stri11g 
(Ji'ig. 5), ,vl1ich enters a groove (as sho,vn at 
}-,ig. 4). 

}'ig. 5 represents the wall-string that 
takes the winder No. 1 and pa1·t of No. 2. 
Tl1e l)art A coi·responds in pla11 and eleva­
tion. To set tl1is string out, set a bevel, B, 
to any co11vet1ient angle, and apply it to 
string (as see11 in Fig. 5), making i e the 
same as i 11, Fig. 1. Make e d eq11al e cl 
(Fig. 10) ; dra,v riser d d, at right angles to 
,vhicl1 draw ,vincler No. 1, making de tl1e 
same as cl e, also on Fig. 10. 

Glu ·iiig up the fVall-/::J'tri1igs. As it is 
obvious from Fig. 6 that a 9 in. board ,vould 
not be nearly wide enough fo1· the ,,·inders, 
pieces n1ust be glued on tl1e stri11g (,vitl1 a 
tongue in the joi11t) as at ef g, the clotted 
line representing the joint-line. 

Ease11ients 011, tlie Strings. The ease111ent 
on the stt·i11g in Fig. 6 should be 1nade as 
sho,v11, keeping the line as close as co11-
venie11t to b, or otherwise the depth of st1·ing 
above the second ,vinder will be 11i1sigl1tly. 
Tl1is cleptl1 must, of course, be tl1e san1e 011 
the string (]'ig. 5 ), for111ing an easen1ent to 
111eet one at the bottom of stri11g f1·om tl1e 
sls::irting. . . 

.111 oitlcl or Te11iJJlate for Winde1·s. This 
IIould is very useful i11deecl, as by its 11se 
!)otl1 tin1e ancl material are saved. It ca11 
be macle from a11y oclcl strips of deal, abo11t 
1 in. ,vide a11cl ~ in. tl1iclc, a11cl i.s scre\, ,ecl to­
gether at the angles (as seen in Fig. 11 ). 
'ro apply tl1e 111oulcl, lay the str·ips 11rJon tl1e 
li11es f, b, c, cl, in our full-size d1·a,vi11g (re­
presentecl by Ji"'ig. 10), ancl sc1·e,v tl1en1 to­
getl1er. He sure to allow abot1t 1 i11. be11011.cl 

, the lines f ot· tl1e nosing, et0. N o,v place tl1e 
-·~~~~~~~~~~ ----- -- - - - - -- . 
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1nould upon the board (see Fig. 11), a11cl 
111a1·k round the outside, a11d cut it out to 
tlte shape. This ,,·ill leave tl1e boa1·d ,vitl1 
a long angle, f li. Now, by turning tl1e 
mould over, the angle can be b1·ought into 
use for the piece that is required to make 
out tl1e winder at s, thus saving a good 
piece of stuff. 

The inould n1ust be fitted to the other 
wi11clers i11 the san1e 111anner, but tl1ese will 
only req11ire three strips, as 1·efe1·ence to 
the drawi11g will sho,v. 

Gluing up t/ie JVinders. Having c11t off 
all the stuff, the winders 1n11st be glued 11p 
,vitl1 a tongue i11 tl1e joint, as it makes them 
st1·onge1· and less liable to part con1pany in 
a damp positio11. 

Cuttiiig JVinders to Size. vVl1en the glue 
is dry, the ,vi11ders should be placed upo11 
tl1e f11ll-size plan and marked for cutting to 

• prope1· size. 
It must be remen1bered tl1at tl1e lines 

on the board represe11t the r1'.sers, therefore 
1 in. must be allov,ed beyond at front for 
11osing ; the ~ame at tl1e back, to pass unde1· 
tl1e rise1· above; ~· i11. must also be added at 
the 1)a1·ts that e11ter the strings and newel. 
Fig. 3 sl10,vs 011e of the winde1·s cut to its 
proper size, the dotted lines 1·epresenting 
the edge of st1·i11gs, riser, and newel i·e-
specti ,,ely. -

lloitsi1ir1 Wind e1·s i'.11, Newel. To house 
the steps and 1·isers into t.l1e ne,vel, star·t 
at the b1Jttom 1·iser, R (Fig. 9), a11d cut LlUt 

i in: f ro111 the newel. Now mar·l{ up tl1e 
other steps, placi11g each i11 its proper posi­
tion, which is obtained fro111 the full-size 
cl1·awing. Then fit the ste11s in the same 
ma11ner ; and tlll that re1nains is to fit the 
outside st.ring to the ne,,,el at the height 
seen in Fig. 1, the dotted line being the 
11ewel. . -

Placi1ig Stairs iii Positinn. ~!\. point of 
great ir11porta11ce to the staircase ha11d lies 
ii1 the q11ery, Can ou1· stai1·s be laced i11 
their positio11 if put togetl1er i11 t 1e shop'? 
It is al1vays better that tl1ey sl1ould, if pos­
sible, as it saves a deal of time and tempe1· 
in the b11ilding. This ca11 often be arrangecl 
,vith car·e. In the prese11t ir1sta11ce, if it 
,ve1·e possible to d1·op i11 tl1e stairs from 
above, tl1e ne,vel sl1ou]d be pla .ced \vith its 
eclge, N, fair ,,,itl1 tl1e outside of tl1e string, 
tl1t1s affording no in1pediment t(1 its pas-
sage clo,vn,va1·ds. · 

Failing this, tl1e tenon shoulcl not be 
fixed, ancl the ,vall-string c11t in a line ,vith 
riser No. 4, tl1e11 continui11g the cut in the 
foi·m of a bi1·cl's 1,io11tli. If this is done, 
the stai1·s can be J)Ut togetl1e1· in two parts 
-tl1e ,vi11clers in 011e, a11d tl1e flie1·s in the 
otl1er. 

.1lfodels. Sl1ou]d a11y· dot1bt exist in tl1e 
mind of tl1e stt1cle11t as to his auility to 
successf11lly 111alre a wi11ding stai1·ca~e o".er 
a gi ,,e11 l)la11, I sl1011lcl st.rot1gly advise him 
to p1·epa1·e a set of 1uo1·king drct1vings, as 
l1e1·e described, a11d make a i11oclel to them, 
v.•orls::ing 11po11 a scale of, say, 1 ! in. to the 
foot, as by this n1eans co11fide11ce ,vill be 
assu1·ed. The ,vall-sti·i11gs ,,,ould be suffi. 
cie11t, as the otl1e1· st1·i11g pt'esents notl1i11g 
s1)ecial bey<)11d tl1at wl1ich ,ve l1ave atte111pted 
befo1·e. It 111igl1t be n1arkecl out 011 a fJiece 
cif stiff car·d b(1a1·d, as tlrere is 110 occasion to 
c11t it out ft11· steps, but 011ly tl1e le,,el li11es 
at top a11d botto111, ,, ,ith _the prope1· ease­
i11ents. Sl1011ld lie do tl11s, lie ,v1ll be as­
tor1isl1ecl at the prog1·ess 111ade, as it is very 

• • 
co11 vi11c111g. 

Staircasing . Fig. 1. Sectional Elevation. Fig. 2. Plan. Fig. 3. Step. Fig. 4. Joi~t between Strings: Fig .. 5. Strin~ B, Bevel; _F L, :J:loor Line; 
A, Tongue. Fig. 6. Enlargement of String for Winders. Figs. 7 and 8. Alternative Method of. pl~c1ng W~nde!s. Fig. 9. ;Housing Risers (1,} in 
Newel . Fig. 10. - Sketch for Full-size Drawings. Fig. 11. Sketch of Template for Winders, showing its Appl1cat1on to Board .n Practice. 
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)l I( ' lt 0-1> JI O '11 (.)(,Ii 1\.. I> Ii Y 1V OR I{. 
BY .\R 'l' II[Tlt It~:.'.'< .-\.l l r> ( H.A. OXON. ). 

- • ::>·--

l\l l'' l' l l (ll> <) l·' :\[ ,\1,fN(I 'l.' 11.E J, ,\:S.'l'El\N SLTIJES (1) BY 
( ), >N'l', \ C'l'; (i) ll Y }(El1l lC1'[0N-00LClUl\ING 
S [;[ l > ,:s- -Ji r N IS 11 [NG· S 1.,11.lES- S'l'Ol\IN (} SLI !)ES 
-- L' oN l' L l ST(l N. 

11' e 11()\\' l'.l>r11t1 to tl1e l,t;-;t. st.age of ou1· s11bject: 
,·iz. , tl1e cl1r1ve1·sic)11 of tl1e 11egatives i11to 
l:111tl\t·11 s licles. '1'!1e tl1i11g to air11 at is the 
Jlt'l)Ll 11ct io11 of 11eg·ati ves fi·t,e f1·0111 stains a11cl 
tl1e fielcl sl1011ld be so cler1se tl1at all 1·b11nd 
tl1e ol1jec:t 111ay be clea.1· g·l,1ss i11 tl1e la11ter11 
sl iLle 1)1·i11tecl f1·cl111 it., n11cl )'et not so dense 
li11t tl1,1,t tl1e clet,1ils of tl1e object itself 111ay 
l1a ,,e eve1·y cl1a11ce of 111,1,l,i11.g tl1ei1· a11pea1·­
:t:1ce 011 the slicle. 'l'l1e ac·t11al 1nanip11lation 
is si111ple e11ougl1. Tl1e 11eg·a.t,i,,e is r)laced 
ti.l111 side 1111\varcls i11 it 111·i11ti11g fra111e, a11d 
c1:1 th e top of it is 111,tcecl tl1e la11ter11 l)late, 
ti l111 tl) fil111; tl1e 1>1·i11t,i11g f1·a111e is 11(),v sl111t 
:111, ,111d tl1e ex11ost11·c talces 11lace, eitl1er to 
:,rtiticial light .or d,1}·ligl1t, tl1e forme1· being 
t lie 111ost easily co11trolled. The 1·ed sl1ade 
t<, l,e11 oft' tl1e l,1r111i 01· ca11dle, ,vl1en tl1e latte1· 
h ,1s bee11 1>lr1.ced befor·e tl1c. J)1·i11ti11g f1·ame, 
a11cl 1·011lacrn:l afte1· ,1, fc,v seco11ds, is enougl1. 

111 clevelopi11g tl1e l,111te1'11 plate, ,ve ,va11t 
ris fi11e a cle1>osit and g·radat .io11 of tone as ,ve 
l~a11 po ssibly get. It is a 1·11le tl1at q11ick 
clevelclp1nent p1·od11ces a coar·se de11osit, a11d 
,1, slt)'\\' clevelopme11t a fine cleposit : con­
seq t1e11tly, tbe greater· tirne given to clevelo1>-
111ent tl1e better. B11t a too protractecl 
c!e,·elo1>111ent i~ liable to give stains a11d 
other e,·ils of its o,,·11, ancl is tl1e1·ef'o1·e to 
lle a ,·oiclecl. F1·on1 a q11a1·te1· to l1alf an hot1r 
,,·ill prob,tl>ly be allo11t the ti111e talcen if the 
expos111·e ,,·as correct. Son1e say tl1at great 
di ,·ersity of to11e ca11 be 111acle by adding 
s11l1stances to the develo11e1·, sucl1 as l1oney, 
1·asp berry- sy1·11p, etc. ; I sl1011ld 11ever drearn 
of 11 tilisi11g a11y s11cl1 111esses. 

'l1l1e1·e is nothing for 1·e111ovi11g }'ello,v 
st,1ir1s lik e a solt1tio11 of r>e1·c:l1lo1·ide of iron 
- 11c>t too s tro11g ; I tl1inl,,: tl1e act11al stre11gth 
cloes 11ot much sig-11ify to ,, ,hicl1 a fe,v 
cl1·01>s c>f l1}'cl1·ocl1loric acicl 11,1,,e been added. 

. If tl1e 1>late is fllacecl in tl1is after· fixing, tl1e 

. }·ello,v stain ,vill at once de 1)art. 1'..fte1· it 
' h ,ts go11e, pl:1ce the plate i11 the fixing batl1 
R!:!;ain fo1· a fe,v 1nin11tes, a11cl ,vash ,vell. 
'l'l1is is a 1·eclucing agent, and too dense 
11eg·ati ves can easily be 1·ed11ced to the rigl1t 
,le !Jt!1 1Jy its use, 1)llt tl1e 01)e1·ato1· 11111st 

·. 1·err1e1,1 tie1· tl1at tl1e full effect is 11ot pr·oduced 
1111til t,he 1:ilate is in tl1e l1yp0 batl1, ancl he, 

I tl1erefore, must not allo,v it to rernain too 
· !,)11g ir1 tl1e iro11 sol11tio11, or it ,vill lJecome 
t oo '\\Cf;ak \\'110)} in tlte l1yrJQ, 

If t}1e pl1otog·rar>l1s l1ave been 1nade on 
(J11a1·te1· or ]1alf-J)lates, they can l1e recl11ced 

. t ,~> la11ter11-slicle size by 111ea11s of a special 
i11stri:1111e11t. macle 1'01· tl1at JJlll'lJose. It gt1es 
lly tl1e 11ame of the '' lante1·11-slicle 1nal.;:i11g 

: c:a1r1er,1,'' rtr1cl is a pe1·fectly i11clispensable 
: i11st1·11r11e11t t.c1 tl10.c.;e ,, ·ho ',l'ish to rr1alce 
· ]:111te1·11 s licles fron1 larger 11eg·atives ,vitl1-
: cJ11t 11si11g· tf1ei1· ci,,'n ca111e1·a. Tl1e cost 
; is riot excc·ssi,•c (12,s. 6cl. fo1· l1alf-1)late size), 
· ,111d tl1ey arc solcl lJy ,tl l clealer·s of any 
' note. };t1t it is a ,, ,,:ell to l1a.,·e one so macle 
r,,; to tftlce i11 tl1e 11J/1,r;l1,, of tl1e negative cJn 
tl1e slirle, a,r1cl 11ot 111er'ely Jlttrt of it ; tl1is 
ctJst s 2s. 111cJ1:e, lJ11t is ,vo1·tl1 tl1e pr·ice. 
lt ,tlsc> 11er:essitat es t,110 11se of r11asl:::s, ,vl1icl1 
rtre , 110,vever, r.;·e11e1·all.)' 11secl ir1 ar1y case, 
t!1(Jt1gl1 tli ese }1:1ve to 1:Je of a 1,1,,ecial sl1a,pe. 
'L'l1c clt\ale1· \\•ill s11111>ly tl1ese too. 'J'l1e 
],1,rg·e 11og:1tive ca11 als(> l)e 1·ecl1_1r;ecl to la11-
t e_1-r1-sl icle size lJ.Y 111e1·ely 11l1(1tcJg1·111>l1i11g it 
,,·1 tl1 t!1c C't1,rr1c\1·a i 11 tlie r>1·rii11ar·y \1·a.y, 11si11;!; 
,L l:'.11tt,1·11 1)l:1te i11.,t1·ncl (if a. cl1·y r>lrttEi elf 
orLl111a1·y 111,1!( 1). ']'lie r1egn i;i, 1e is fixecl i11 a 
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l1ole in a board wl1ich exactly fits the win­
do,v, so tl1at r1u lig~1t e11te1·s _the 1·00111 except 
tl11·ol1gh the r1egat1ve. 'L'l11s plan has the 
aclva11tage that or1e can get the picture on 
the la11te1·11 plate any size one likes and 
tals:e in part or the ,vl1ole of it acco1·ding to 
tl1e s11bject by alte1·i11g the positio11 of tl1e 
can1e1·a. 'L'l1e mask l1aving bee11 f'astened 
on, tl1e na1ne of the o~ject is ,v1·itten on 
tl1e blttck paper in Cl1i11ese "'l1ite. 

'l'l1e (1uestion of lanterns is too deep a one · 
to go into in this paper, especially as there 
is plent.)' on tl1at Sl1bject i11 tl1e l)ast 
1111111bers, and n1ore pron1ised in the futu1·e. 
If well n1ade, tl1e slides ,vill stand any light 
-even tl1e limelight lante1·n. 

I11 conclusio11, a few wo1·ds on colouring 
tl1e slides may be useful. It stands to 1·eason 
tl1at colouring adds very 111uch to tl1e efl'ect 
produced by the slide, and it is ,vortl1 ,,,bile 
to atten1pt it wl1en you ha,·e mastered the 
manufacture of slides ,vitho11t colouring. 
A11iline dye colours are used for tl1is ,vorl,, 
and it must be done by dayligl1t, or bll1nders 
of colouring will e11sue. You will ,va11t a 
b1·oad camel's-l1air · b1·usl1, a meclium-sized 
fine-pointed sable brusl1, and a very 1r1inl1te 
sable b1·ush for very small ,,,orlr. Besicles 
these and the colours, all yo11 ,vill require 
,vill l)e a bottle of gum arabic solution. 

'l'l1e slide, ,vl1e11 made, must be caref11lly 
freed f'rom eve1·y trace of l1ypo by prolonged 
,,,asl1i11g, and there must be no incrustatio11 
on the film from hard wate1· or otl1er causes. 
When abo11t to colour the slide, a fe,v dro1Js 
of colc1u1· 1·rom one bottle and a few drops~ 
of gun1 f'rom tl1e other are placed side by 
side on a plitte. If the g1·oundwork is to 
be colo11red, it can be done ,vhile tl1e slide is 
,vet, and it must be lcept very wet ,vhile the 
tinti11g is going on, by lceeping the brl1sl1 
n1oist with ,vater. The operator's o,v11 
taste must tell l1i111 ,vl1at ti11ts to e11111loy, 
ancl 110,v cleep tl1ey are to be. If too 111uel1 
colo11r is p11t on the fir·st l)a1·t, ,vhile tl1e slicle 
is ,vet, soaking or b1·t1sl1i11g witl1 f'resl1 water 
,vill re1nove it. but this can11ot be clo11e so 
easily ,vl1e11 tlie ,vhole slide is cc>lt1111·ed, a11d 
it is the1·efor·e 11ecessary to be caref11l. VVl1en 
tl1e gro11ncl,vork is finisl1ed, let tl1e slide d1·y 
for· a little ,vhile. Befor·e it is (lUite d1·y is tl1e 
best time to finish it oft' by colou1·ing tl1e object, 
wl1icr1 must, of course, be done witl1 great 
care, using the smallest brusl1 for delicate 
cletails. Of co11rse, the great tl1i11g is to malce 
tl1e 1Jictu1·e 011 tl1e screen reser11ble natu1·e. 

vVl1en dry, the coloured slides a1·e mou11ted 
as us11al ,vith cover glass and 1nask. Tl1e 
colour·s will not inte1·fere ,vith tl1eir keeµing 
q11alities, as tl1ey are permanent, l1a ,,ing 
sl111lc into tl1e filn1 of the plate. 

If it is necessary to leave the 11lrite ,vhile 
at ,vorlr, p11t it ur1de1· a bell-ja,·, 01· si111ila1· 
11rotection, to lree1J it £1·0111 cl ttst. If t111y 
clust settles on it, do11't tr·y to 1·11b it oit', 01· 
the filn1 ,vill be ruir1ed, but rinse tl1e plate 
well u11der a ta11. Blue is the only ccllou1· 
tl1at can be r·educed to any extent f1ft.e1· 
l)Utti11g it 011 by 1·i11sing in f1·esl1 water; it is, 
therefore, 11ecessary ,vitl1 the other colo11rs 
to avoid going too f'ar·, a11d havi11g to retre11ch 
011e's i'ootste1Js. 

Wl1en fi11isl1ed, tl1e slicles are stood up in 
g1·00,,ed boxes si1nilar to tl1ose used for 
negatives, ,vitl1 l11l)els attaclied 011tside to 
clenote tl1ei1· cc>11te11ts. In a ,·ery la1·ge col­
lection it ,vcJ11lcl l)e best to follow tl1e 
01·clinary classificatio11 syste1n ado1)tecl lJy 
expe1:ts ir1 tl1e lJ1·a11c:l1es to ,vl1icl1 tl1ey b1~lo11g, 
or tl1e ,v !1olc co11te11ts of 011e box l~,t11 l>e 
111ade to tell tl1e l1istory of 011e i11s1:,ct, tl1e 
cc>nte11ts of a11otl1er tellin~ tl1e l1isto1·y 
of a11otl1e1·, or crf some clitl:'erent SlllJject 
al togetl1er. 
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INDUCTION COILS: H01V TO 1lIAKE 
A.ND 'lVORK 'l'HEM. 

BY G. E. BONNEY. 

StfAI,L SPARK COILS How TO LENGTIIEN THE 
SPA1ll{ l,'ROM A COIL THE CONDENSER ; I•rs 
AC'l'ION AND PRINCIPLES 01'' CONS'l'lll jC'fION­
How 'l'O l\'IAI{E 'l'l{E CONDENSER 'rHE Drs­
CHAllGERS : HO\V MADE AND Ho,v USED. 

ON sta1·ting the small coil (n1ade as directed 
in n1y last pa1)er), and co11necting the t,vo 
ter·minals <;>f. the s:co11daryT coil by bridging 
the t,vo w1~h a piece of No. 8 copper· ,vi1·e, 
a shoi·t tl11n spark will be see11 to 11lay 
between the encl of the stout wire a11d tl1e 
screw of the te1·111inal. Tl1is SJ)ark will not 
satisfy tl1e maker of the coil, wl10 ,,,ill ex1)e.ct 
to see one quite ;\: in. in lengtl1 tl1at is to 
say, on fi1·st cor111ecting the ,vire ,vith tl1e 
te1·minal, and tl1en g1·adually sli1)11ing the 
end of it off, lie ,vill exrJect to see a spar·k 
follow the e11d of the ,vire ,vl1en this is 
quite t in. ofi' f'1·um the ter111inal. 'fl1e 
sh<Jrtness of the spa1·lc may b'.l clue to bacl 
insulation of tl1c ,vi1·e (tl'1e1·e n1ay be 110 
spa1·k at all if tl1e1·e is a11y clefect in the 
,vire), or the b1·ea,l, 111ay not wo1·lc 1·ight, c>r 
the battery rnay 11ot be in good orde1·. If 
one pint cell does not ,,·orlc tl1e coil, t1·y t,vo 
s11ch cells in ser·ies, but 110 11101·e for sucl1 a · 
small coil. If too rnany c:ells a1·e employed 
in trying to le11gthe11 tl1e spark of a clefec­
tive coil, the defect ,,·ill be i11te11sified, be­
ca11se the tension of tl1e induced current 
,vill tl1e11 be raised, and it ,vill break down 
the already defecti,·e i11sulation of tl1e 
coil. 

Bltt su1J1)ose tl1e insulation and continuity · 
of the wi1·e coils to be pe1·fect, and tl1e rigl1t 
battery po,ver e111ployed, a11d tl1e b1·eak tlr 
inter1·upter in "'01·king order·, ,vby is tl1e 
s1Ja1·k sl1orter than ,ve antic~i1)ated 1 The 
cause lies in tl1e fact tl1at the pri111ary ct1r·-
1·ent passing thro11gh tl1e 1)rin1a1·)' coil is · 
s11l1.iect to a serious hindra11ce, a1·ising 011t 
of tl1e self-inductio11 of tl1e current. At the · . . 

i11sta11t ,vl1en tl1e ct1r1·ent is inte1·rupted, it 
cl1a1·ges tl1e 1Jrin1ary coil with electric ene1·g-y, · 
a11d this is discha1·g·ed agai11st the c111·1·e11t 
,,,lien tl1e p1·ima1·y cir·cuit is resto1·ed. Jn · 
tl1is bat.tle n1ucl1 ene1·gy is lost ,vl1ich 111ight 
be tra11smitted to tl1e seconclar·y coil. vVe 
therefor·e need so111e additio11 to tl1e coil: 
something to absorb the back-lasl1 of tl1e . 
cu1·rent: sometl1i11g to act as a tl1rt1st-blocl< • 
or buff er to this opposi11g f'orce. This ad­
ditio11 is 11a111ed a conclenser. 

T/1,e Condenser of a Coil. This is a · 
sto1·age cl1a111be1· for· tl1e exti·a cu1·1·ent set · 
llp i11 tl1e prima1·y coil by self-ir1d11ction. 
'l'l1e i11d11ctive cl1a1·g·e of the coil is sent ,. 
i11t<J tl1is cl1a111l)e1· i11stead of being all(>\ved 
to 1·t1sl1 baclc 011 tl1e 1J1·i111a1·y cl11·1·ent, and 
f ron1 tl1is is discl1arg·ecl i11 tl1e san1e clirec­
t,io11 as tl1e 1Jri111ar}' c111·1·e11t ,vhe11 tl1e circ11it 
is 1·esto1·ecl. Tl1e basel10:1rcl of s1Jarlc coils 
is eit,l1et' 111ade in tl1e fc11·111 of a sl1allo,v liox, . 
to fo1·1n a co11de11si11g cl1an1 l1e1· beneatl1 tl1e 
coil, or· a s1iace is 110110,vecl 011t i11 tl1e 1Jase­
l1oa1·d to 1·eceive tl1e co11denser. 'fhe cham­
be1· itself is only a 1·eceptacle for tl1e 
co11cle11se1·, ,vl1icl1 is n1ade 111) of a nt1mber ·. 
of sl1eets of tinfoil, i11sulated f'1·on1 each ' 
otl1e1· by sl1eets of ,vaxed paper, b11t con­
nectecl alte1·11ately at the e11ds. 'fl1ese 
sl1eets 1·eceive tl1e extra cl11·rent from tl1e 
p1·i 111a1·y coil, a11d tl1e11 give it back again 
to tire pri111a1·y ci1·c11it. 

lf<i11; to J11cilce tlie C 01id en.se1·. First c1 e­
ter111 i11 e tl10 a1·ea of the co11de11ser and tl1e 
1111rr1be1· c>f sl1eets to be err1plo:,ed in it, 
s11cl1 bt1i 11g a1·1·1111ged to suit the size of coil. 
]'01· srnall coils to g·i,·e tin. s11a1·lc, we sl1all 
1·e(111i1·e 25 slieets of ti11f oil, 2 in.· in length 
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l)y 1 in. in wic1th ; for a 1 in. s1)a1·l{, use 40 in lengtl1 and breadtl1 than the paper in- other, then ligl1tly solcle1· tl1em fJJ1 both sid es 
slieets of tinfoil, having an a1·e,1 of 2 in. by sulators of the concler1ser. These must be to tl1e connecti11g stt·i11s. 13inclir1g· scre',\'S 
11 ii1.; for a tin. sparl{, 11se 50 sl1eets, 2 in. well sn;ioothed and varnisl1ed on both sides. may now be solcle1·e1:l to tl1e str·irJs for· co11-
l:,v 2 i11.; fo1· a 1 in. spark, use 60 sheets of Lay two sheets of paraffinecl paper on <)ne venience in conr1ecting these to tlie coil 
4'i11. by 4i11. 'fhe clime11sions for la1·ger of these boards, then a sheet of tinfoilr witl1 wires (as sho,v11 at I1'ig. 16). 'l'l1e conclen~er· 
c0 il.~ ,,,ill be gi ve11 late1· on, wl1en we d~al one end ove1·lapping one end of tl1e paper will be placer.I ir1 tl1e cavity rJeneath tl1e 
,1,itl1 tl1ose coils. The tinfoil rr1ust b<;1, quite to the length of tin. 011 tl1is lay another coil, ar1cl its t,vo e11ds will be c:onnecte<l 1)y 
s1111,11tl1, ancl f1·ee fro1n holes and cracks. It sheet of paper, exactly coincide11t with the short :wires to tl1e contact pilla1· a,nd br·ealc­
',\·i ll co.st about 3d. 1-1er lb., and can be o.b- lo,ver sheets ,; .then la.y another sl1eet of ti11- I s1Jring of tl1e coil, 100 tts to J:or·rn a co11necting 
t8.i11c0 cl f'1·on1 any cleale1· in elect1·ical. a.1?~a.r~-• foil on tl1is, with the opposite e11d over·- I li11lc bet,veen tl1err1. 'l'l1l1s, ~t wir·e will go 
tl1c:, ot· t't·on1 a chen1ist. Cut the tinfo1L 1n . lapping the pape1· to tl1e le11gtl1 of 1 in. i f'1·0111 tl1e f'oot of tl1f.; cor1tft<~t Jjillar· to 011e c,f 
st1·i1:1s of the 1·ec111ire<l size (11sing a sharp . 3.'hus go on building up the pile ,vith alte1·- i tl1e ter·111ir1als 011 tl10 co11cle111,er·, arid r1notl1er 
k11ife r,11cl a st1'aigl1t-eclge on a smooth board . nate . sheets . of paJJer and tinfoil, eacl1 ,vi1·e ,,·ill go fr·cJ111 tl1e <ipposite e11d of tl1e 
,>I' sl1eet cJf glass), and lay then1 aside .a~ . alternate sheet .of tinfoil o,·erlapt)i11g tl1e condenser· to tl1fJ foot uf the IJr·eak-sp1·ir1g 
c1.1t. If tl1e cor1cle11.se1· is to b.e used for a . paper to tl1e left, and each othe1· sheet over·- 1 (as sl1own in tl1e di,1gr·a111, l1'ig. 17). 'l'l1e 
l,ti·,re coil it ,vill also be aclvis,1ble to .cut a · lapr>ing the paper to the right (as sl1own in extra cu1·1·ent of tl1e IJr·i111a1·y (,vl1icl1 gives a 
111.1~1rJer ~f sn1all strips of tinfoil, ;tin. in . annexed sketch, Fig. 14),. If the condenser· s111art spar·!{ at tl1e tiJ) of tl1e coritact scre,v) 
,vicltli !}y 2 in. i11 lengtl1 (an eq11al 11urr1be1· is for a. large coil, t,l1is ai·rangement n1ay be ,vill 11ov.• J)ass intc> tl1e cor1<ler1ser, a11cl tl11) 
to tliat <>f tLe sl1eets of tinfoil), to be laid · n1oc1ified by IJlacing· all tl1e sl1eets of ti11foil le11gtl1 of spar'lc ,,,ill be lesser1ecl at tl1e 
011 tl1e e11ds cJf the sheets (as sho\v11 at Fig. 13) coi11cid~nt with each otl1er, and 1)laci11g on poi11t of co11tact. . 
t(J f"01·m co11necting lugs. . The . · · · 1'/le Discliclr·,qer·. Ir1 1naki11g 
san1e a1·range111e11t may be macle . a g a small s1)a1·k coil ,vitl1 111ode-
for tl1e co11de11ser of a small a · c ... a 1·ately tl1icl{ bobbin encls, ,ve 
cl1il i l>11t tl1is is not usually · ,. a . . . ·· may n1011r1t a s111all lJi11ding 
clone, co11Bection being n1acle a ~- a . I post 011 the ends, a11cl co11r1ect 
,vitl1 tl1e O\'er·lapping ends oi tl1e e11ds of the seconda1·y (;oii 
tirtf(>il. ..Fig. l'l: . , Fig.13 to tl1ese. In tl1e l1oles 011 tl10 

'l'l1e s11eet.s of tinfoil will ha,·e 11ppe1· 1}a1·t of tl1e posts ,ve 111ay 
t<J IJe t,11ilt tl[) into tl1e for·111 i11se1't t,vo stout lJr·ass ,vir·es, 
of 11 bloclc or book, ,vith sheets Fig. 2.1 a11cl slide tl1ese i11 the l1oles 
of ,vaxecl pape1· bet,veen eacl1 11ntil tl1e tips ar·e ne:1,1· eno11gl1 
sl1eet of ti11foil. '\Ve m11st, Fig.15 f'o1· tl1e spa1·l{s to J),1ss. If tl1e 
tl1erefore, pre1Ja1·e the paper fo1· B Fig. 

18 
lJr·ass ,vir·es of tl1is i1111J1·ovise,I 

tl1e p11rrJose. The JJa}Jer selectecl cliscl1ar·ger ar·e fu1·r1isl1ecl ,vitl1 
for this p11r1Jose 1nust · be tl1in s111all l1Et11clles of l1ar·cl ,vo(lcl CJJ 

a11d to11gl1, a11cl free i'ron1 glaze, of ebor1ite, tl1ey 111ay lJe \Vor·l<cC 
size, 01· SELlt of any l{ind. It n1ust \.1'itl1011t f'eeli11g a sl1oc!(; 1Jt~t 
IJe s111ootl1, a11cl c1uite free f1·0111 it' 11ot tl111s IJt·otecte(l 1Jy ar1 i11-
cracl{s, fla\vs, a11d pinholes. As Fig. ·19 Fig. 20. s11lati11g· 1neclit1111, tl1e ope1'ato1· 
eacl1 sl1eet is cl1t, it sl1011ld be .Fig,17 ,vill get a twof'old r·es11lt f1·or11 
helcl lll:> to a str·o11g ligl1t, ancl liis coil, 011e of ,vl1icl1 ,vill l:Je 
tl111s exr1rr1i11ed for fia,vs. 111 11111Jleast111tly · f'elt. If sc111a1·e 
1nal,i11g tl1e C'.Or1de11ser for a e11cls ar'e e111rJloyed to tl1e bolJ-
s111all coil ,vith overlapping bi11s, t>otl1 e11cls of tl1e seco11d-
sheets of tinf'c>il, c11t the sheets a1·y ,,,ir'e n1ay be brougl1t t(J 
oi' IJarier 1 in. ,vicler than the s111,1ll posts a'!: 011e e11d of tl10 
sl1eets CJf tinf'oil, so as to have coil. S11ch a11 ar1·ang·e111e11t 
J in. of JJaJ)er on eac11 sicle of · Fig-.lG WOl1lcl be 111a1iifestly i11co11-
the f"oil ; lJut i11 cutting the ve11ie11t i'or· t1se with a lcll'L:<3 
par>er fcJr larger con,lensers Fig-. .22 coil, ancl n1igl1t also be cla11-
,\,itl1 con11ecti11g l11gs, give 1 in. . g·e1·011s to coil :.1nd 011e1·atoi· 
of JlaJler all a1·ou11d eacl1 sl1eet alike; It is tl1e1·e±'or·e desir·able 
of tinfoil. 1Vl1en all tl1e sheets to have tl1e <.1ischa1·ge1' ,ls .. 1 

l l Induction · Coils. Fig. 13. Shape . of Tinfoil Sheet and Lug for Condenser. 
iave Jee11 c11t, examined, ancl Fig. 14. How to build the Condenser-a, Tinfoil; c, Paper. Fig. 15. separ·ate piece of appa1·at11s. 
selectecl, JJllt the IJer·fect sheets Brass Lug for End Connection. Fig. 16. Condenser Complete, bound lf_oiu to ;Jfcll.:e tile Di.,c!1(11·,qe1·. 
ir1 a sl1allo,v dish (s11ch as a with Tape. Fig. 17. Section of Coil showing Position and Connections Get c>r r11alce rJr·ass socl{et:-:, 
rJrll{i11g-clisl1) 011e at a tinie of Condenser A, Binding-Post Terminal; B, Contact Pillar; D, Break- ,vitl 1 foot fia11ges (i>·liarJecl ::ts 
,vitli EL fe,v shavings of IJaraffi~ Spring; C, Condenser; P, Primary Wire and Core; S, Secondary Wire· sllO\\'ll at Fia. lS), and lai·,:.._·e 

1 E, Discharger Pillar. Fig. 18. Socket for Foot of Discharger Pillar'. ·~ ·· 
"\\'t tx: :Jn .eac 1 sl1eet ; the11 p11t Fig. 19. Brass T for Head of Pillar. Fig. 20. T fitted with Set-Screw. e11011gh to l1olcl a. J i11. o1· ~ i11. 
tl1e cl1sl1 111 a 111oclerately heatecl Fig. 21. Discharger Handle a.nd Rod. Fig. 22. Discharger Complete, glass rocl. li'i"x: tl1e ::;ockets :3 i11. 
Cl\'en ur1til tr1e pa1:ier floats i11 with Ebonite Table. apa1·t 011 tl1e baseboai·d o±' tl1e 
Ttll~lt<!(l lJ,1raftlr1. Paraffin wax coil, t,t the op1)osite e11cl to tl1Ll t 
111,ty l!e <)IJtrtinecl <)f any clealer in electrical . each sheet alternately, right and left, the of the contf1ct b1·eal~er, a11cl cer11,"11t, i11to eacl1 
:-;i.111cl1'1~~' ,JI' t~11·0~1gl1 any chemist and drug- small strips of tinfoil c11t for the purpose a 3 i11. length of glass rocl. 01· e'.,·<)11ite 1·0Ll. 
[.!, 1:; ~. ~. l·1e 1i1·1~;e 1s alJ011t ls. per pound. It to form lugs. . . . . · . Next get t,vo T-socl{ets. (sl1a1Jecl as sl10,v11 . 
v,1rtf:lS 111 c111al1ty. 'l'he best for tl1is purpose When the pile is complete, put on the at Fig. 19), the 11pr·igl1t br·a11cl1 of 1?acl1 to fit 
is r1 11:1.r·cl, cle11se ,vl1ite substance resemblina top board or cover, ancl apply pressure to the to11s of tl1e glass IJillai·s, ancl tl1e l1tJ1·izont,1l . 
,,;J1it(, ,vltx of l:iest c1uality. If~ choice ea; the whole pile to the extent of several hun- tube on top to fit tl1e slicling ba1·s of t,l1e dis­
lJIJ .11,1<1, c,l1cJ(J.se. thi~ i11 yJrefere11ce to that dreclweights, applied grad11ally, so as to chargers. These 111ay tl1e1·efo1·e be il-i11. 01' 
l1tl\

1111g 11 yello\v1sl1 tint, and a soft, cr11mbly cornpress the whole fir1nly togethe1·. 'l'his {; i11. Each t11lJe sl1011lcl al::;o oe fl11·11isl1ecl 
!J JJ r1<-::i1r·r1r; <:e. clone, bind the whole bunclle tightly together ,,·ith a set-scre,v i,1 tl,ie sicle (as sl10,v11, 

vVJii.;ri tl1e 11ape1· l1as been well soaked in with broad tarJe, wound around across its Fig. 20) to l1oltl tl1e cliscl1a1·g·er· i11 1io::;itio11, 
tlir) :11 i,lt

1
r,c

1
1: 1ir,r·affin, take 11p each sheet with breadth. ..A,...11 the projecting lJieces . of tin- a11d a11otl1e1· set-sc1·e,v arid l1ole to 1·ecei \ ' O 

'' JJ,t11· c, (Jt·c:c~1>s l>y one cor·ner allow the foil at 011e enfl must now be soldered tl1e e11cls tJf tl1e s1~co11cl:11·y ,,,ir·es. Ce11\e11t 
l,ri1; 11,1.1·,1,J,fin to clr·,;.i11 off~ tl1en 'place each together, a11(l those at the other end of the these T's to tl1e tor>s of tl1e IJilla1·s, tal,i11g; 
~( 1r1r,t sr0.J1c11·,1t,;Jy 01·1 a clerin bo,1rcl to get hard. pile must be simila1·ly connected to for111 car·e to l1:1ve tl1e t11bes 011 tor> ir1 li11e \~·itl1 . 
I lii!, \V1ll <)nly tf1l,e a few rnin11tes as the connecting lugs fo1· tl1e ,vires fr·om tl1e eacl1 otl1e1·. No,v get t\V<) 4 i11. lengt.l1s of 

· 1~,,x .will l1ft1·clc111 rt:lr11ost imrr1ediately. The coils. 'l'he best n1ethocl of doing tl1is is ,1,s b1·ass 01· cor111e1· 1·ocl to L:xac•tly fit tl1e t11bes. 
i ii ,t<,il :tr1cl c:li,:ets <>f insulatina l)aper are followl3. Get a thin piece of sheet b1·ass or At 011e e111.l of ertcl1, fit a s111rtll l1r111clle 1.1f 

rici\V t·early t() lie lJ11ilt up in th
0
e for·n1 of a thin copper sheet, and c11t ot1t t,vo pieces · ebo11ite, 01' \Jalzecl l1a1·cl ,,,ood srJakecl in 

r,c!ril ,. of the form of Fig. 15. Clean ancl ti11 b<)tl1 n1eltecl pt11·r1fl111. Ir1 tl1e OI){JOsite e11cl fJ f .· 

'l'lt<:; <:<JV<:rs c>f.tl1ic; l1oolc will be of ,vood. sides of the widest parts, IJlace ther11 i11 be- eacl1 1·ocl cl1·ill tl 1J,; i11. l1ole to tl1e cle1Jtl1 ot' 
, v\1t: 11111,;t tl 1er·e_frJ1:,: .get t ,\\'l> pieces of thin tween the projecting pieces of tinfoil, so as I !! ir1., a11cl cl1·ill a fr i11. l1ole t<J ir1t,, 1·sr,ct tl1is 
· 111alic>gttriy 01· 1,11r11lrtr 11arcl wood, l in. less : to have half on one side and httlf on tl1e I l1ole l1alf-,,,ay. 'l'ap tl1is h<:ile t·or· tt scr·e\,', 
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t111cl fit to it a s111all sl1ort set-screw with a 
111illecl l1t'a~l. 'l'l1es_e holes w_ill be e111ployed 
tt) hol cl bit s of ,v11·e used 1n experiments 
~,·i tl1 tl1e coil. l\fi cl ,vay bet,veen the pillars 
of tl 1e cliscl1a1·g·ct· ,ve 111ay fix another inst1-
J,1tell 1>ill ,1,1-, c:,11lllecl ,vith a small table of 
el,011i te. 'l'l1is \\'ill be fou11d useful to hold 
s1tlJ."t,111ce.s s11l)jcctecl to experime11ts with 
tl1e C't)i!, as tl1e chosen substance can be 
J)lr, cell 011 tl1e srr1all table ,vhilst the sparks 
r11·c se11t tl11·l111gl1 it. 

jf c111• tcJ Use t!ie Disc!ia1·ger. Connect the 
sec:cl11clar·y ,,,j 1·es to tl1e T-sockets on the 
cl isc:l1,11·g·e 1· pi I lrt1·1,, 01·, if tl1e e11ds of the 
seco11cl,11·y ,,·i1·es a.1·e al1·eady connected to 
l)t·ass t errr1i11als, lead \\'i1·es from these to 
tl1e T 's on tl1e pilla1·s. Hold one of the 
cliscl1a rgi11g 1·ods by the insulated l1andle, 
a 11cl slicle it tl11·011g·h 011e of the T's half­
\Y il)' , tl1e11 fix it tl1e1·e. 'ralce the othe1· 1·od 
b )· tl1e i11s11l,1ted l1a11clle, a11d slide this 
t l11·011gl1 tl1e otl1c·1· T 1111til tl1e tips of the 
t.,1-cJ 1·ocls ,11·e 11ca1· er1ot1gl1 to allow the chat'ge 
of t lie ,;e,:,111cla1·)' to cliscl1arg·e itself bet,veen 
t l1e111. I f 011e of tl1e s.\icling-rods is g·radu­
a tecl i11 l)t11·ts (lf a.r1 incl1, tl1e exact le11gtl1 of 
t l1e "l)t1.1·l.;: c·t111 be ascer·t,tined at 011ce. The 
ti 1,-:: of th e r·ods sltot1ld be first fitted witl1 
!lits of J.•lt1ti11t1111 ,vi1·e these are the per-
111a11e11t cli.scl1a1·g·ir1g poi11ts bt1t may t1.i'ter­
\\·:11·cls be 1·e11laced ,vith bits of otl1e1· wir·e 
,, ·it 11 ,·a1·y·i11g ar1 cl pleasi11g results. 

111 111al,ing a clischa.1·ger fo1· a la1·ge coil, 
t l1e , ·ari o11s 1ia1·t .. c; shot1ld be e11la1·ged to 
1118 tc·l1 tl1e c·oil, a11d a ball and socket T 
,,,ill 110 fo1111cl to be a co11venience instead 
( ) f rt fixecl T 011_ to11 of tl1e discl1arg·er pilla1·. 
I n t l1i;~ al l .ic,i11ts must be ,vell fitted, to p1·e­
''e t1t co1·1·osio11 by sr,a1·ki11g. 1'11is accessory 
t,o a s1Ja1·l( coil i8 l-::110\vn l1y the 11an1e of 
1I e11le.)''s cliscl1a1·g·e1·, ar1cl is sold by dealers 
i11 elect 1·ical a r11:,r11·ftttts at l)t·ices ,·aryi11g f1·om 
13.s. Gel. to 25;;. 

• 

L.,tDlES' SADI>LES, AND RECENT 
I.MPROVEMEN'l 1S 

BY J. CHARLES KI NG. 

IN Er1glancl tl1e la1·ge malce1·s of saddles know 
111,)1·e tl1a11 their se,\'ers, l)tlt it is chiefly tl1e. 
1ecl111icfil r1,1.n1es of saddl es and tl1eir p1·ices. 
I \ 'l1etl1e1' a saclclle is a good one f 01· a ho1·se 
01· 1·icler tl1ey lcnow littl e, tt11d ca1·e less, so 
]1J1t:,; i1.s it sells that is tl1ei1· bt1siness, and 
t I1e\· stick to it lil,:e men of business. 

' 
[±' } ' OU ,,·a11t to see any improven1ent in 

sacl(l lery, clo 11ot loolc for it in a saddle-
111t1l, i11g· t,o,v11 till it has bacl tl1e run of Er1g­
lrt11cl a11cl t l1e ()olonies. ()11e or two trading 
\jSC;c11)t ic>11s 111ig·l1t lJe namecl; bt1t it is ,vitl1 
t 111~ Ji, cly's 1·icli11g-;;adclle ,ve a1·e co11cerned, and 
t,J ,t10i11t. out the di sti11ct 1nerits of 1:iomn1el­
frt.ti11g·, a11cl a sti1·1·u1)-leather ,vhich has been 
~c.':itccl 11, )\\' fcir· sc1t11e tirr1e with i11creasi11g 
s,1tis fact io11 l:1y t1se1·s. A l11dy's seat on 
l1c,1·selJ:1clc is riot sc, secure as a gentleman's, 
:111cl tl1e1·ef'o1·e sho1.1lcl ha,'e eve1·y improve-
111c11t rr1ade 11ro111inent for trial by wo111e11 
1·i r! rc1·s. 

l0'()1·111cr l}' tl1ere ,~,ere only two potnmels to 
1 ~;icle-saclcll0, to l1old one leg i11 a sort of 
, 1·11tr~l1. [ t ,,,as to clecicle a wage1· n1ade by 
t,,·c) SJ>C)t·ti 11g 111011 of a11 aged rider· with a 
si, le-saclcll0 a11cl ft yo11ng 111an with 11 c1·oss­
;.;a1!clle tl1:1t tl1e tl1ircl 1•0111mel, t.o gl) over 
tl1c, ot l1c)l' leg· tl1r1t "'::tH in the stirruJ), ,vas 
.,11~grostecl lly ~fr. F. Olclft!cer, of Lo11dcJ11, 
11r1cl lJy it s t,i cl tl1e olcl riclcr beat his co111-
}Jl·ti t o1· i11 :1 ,·acc. 

'l1l1i:o ex tr a 1io111r11c·l ,vas S() gorlcl that it 
,,·as aclo1itecl, a11cl tl1c c>ft'-11cJ111111el 1·emoved 
,ts 11selc.ss. 'l' l1i;; ,vas ,1, g·1·cat adva11ce, and a 
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gain to women 1·iders. The next improve­
ment ,vas to cut oft· to a level the high pom­
mel-head of the seat; this is becoming quite 
general everywhere. The next improvement 
was the stirrup-strap girth that a lady could 
alter by :pulling up the flap on the off side 
and drawing up or letting out the end of the 
stirrup-strap to suit the rider. This was 
found not safe or easy to do, so the stirrup­
strap was carried obliquely to the '' cantle­
point '' just at the off side of the seat of saddle. 
All these inventions were English, but called 
French, though not seen at French saddle1·s' 
for years till quite common in England. 
The side-:.addle had remained as described, 
but still far from satisfactory, several ladies 
having been killed and lamed for life from 
these latest-improved saddles; hence the 
further improvement by the gentleman, not 
a saddle1·, who made the first level-top saddle 
f 01· his daughter's riding. 

The principle of equitation for men is 
'' k11ee-grip,'' for women '' balance." To aid 
the balance the stirrup is of in1mense help 
if under the equipoise of weight of 1·ider, 
but if away from it, as usual, even ,vith the 
best saddlers' saddles, it is deceptive in 
security and causes painful riding to the 

'Fig. 2 

• 

being fixed to a loop in the saddle that gives 
no release in case of a dragging fall the 
usual one with women riders the stirrup­
leather has no release, ,vhich is a serious 
matter. 

It will be seen by examination of Fig. 1 
that the front hanging of the stirrt1p-lea.ther 
passes over to the off side of saddle to a 
buckle. This is shown in Fig. 2, a sectional 
view of it ; and in Fig. 3 is a rider in the act 
of altering the length of the stir1·up-leather 
while riding. By the illustr91tion (Ji'ig. 2), it 
will be seen that, from the st11·rup, half the 
length of leather 7oes direct to the buckle 
near to the rider · s hand for easy altering, 
and that the stirrup-leather is not under the 
ride1·'s k11ee to bruise and chafe it. The 
improved saddle has a releasing latch at the 
back-hanging of stirrup-leatl1er. 

The openi11g at the front of saddle-seat, 
now comn1on ,vith best saddles, is covered 
by a thin flap of leather only, so as to lceep 
the seat level in fror1t. I11 the improved 
saddle the tree is st1·engtl1ened by a bridge 
forming a culvert-plate (Fig-. 4). This serves 
as the channel for tl1e sti1·r11p-leather to slide 
in; a roller at each end of tl1is culvert-plate 
makes the st1·ap 111ove freely through the 
channel. 

Witl1 such a saddle, 1·iding is both sri.f e 
and pleasant fo1· ho1·se ancl horse,vo1nan, 
ho,vever long tl1e day ; ancl the added ease 
and g1·ace of pose on horsebacl;: is material 
to enjoyme~, as a lady is al,,,ays c1·itically 
scanned by fellow-ride1·s, and feels p1·oud of 

- :... admiring glances. 

Fig.l 
Fig.3 

' l'fg. 4. 
Ladies' Saddles. ·Fig.1. Improved Saddle. Fig. 2. 

-Section. Fig. 3.-Stirrup-Leather Buckle 
Position. Fig. 4. Culvert-Plate Bridge. 

horse,von1en and tender bacl{s to the horses 
by side-wrench and rocking of saddles. 

The illustration (Fig. ~) shows the im­
proved saddle ,vith the stirrup hung so that 
the foot is bacl{ under the 1·ider's ,veight, 
and cannot dangle forward. The projecting 
edge of seat, which is bt1ilt 011t about 3 i11. 
from the horse's back in most saddles, is 
q_uite 1·emoved her~, so that the rider's stir­
rup-leg and near half-seating is quite close to 
the animal, and lo,v down 011 l1is back, so 
that the rider is not decentralised, as by an 
ill-made saddle, which causes the side­
,vriggle of a wo1nan when 1·iding a trotting 
horse. It will be seen that the stirrup-leg 
pommel is about 3 in. baclc n101·e tl1an in 
ordinary side-saddles, and lower dov;'n on 
the side of the saddle. This gives the 
requisite power for the stirrLll)-leg even 
,vhen 11(1arly st1·aight, as it sl1oulcl be an 
unfailing leverage to support the rider's 
equilibri11m, forward or sideways. The 
front pt1111n1el checks the bacl{,va1·d sway 
of the riller in the saddle by tl1e clt1tcl1 
of tl1e seat-leg. 

The girth stir1·up-leatl1er is or<l.inarilymade 
c>f great length ; it hangs tl1e stirrup f1·01n a 
fixed loop in the saddle, a11d l1as a dot1ble 
fold of leather unde1· the stirrup-leg, tl1en 
goes 11nder tl1e l101·se as a gi1·tl1, up to off-side 
cantle ; so tl1at it is about 7 ! ft. long front 
stirr·up to alteri11g buckle, with an i11direct 
action. It is not easy to alter, by its co111plica­
tion and oblit111e pt1ll through the girtl1-loop, 
ancl it often sets fast, and is useless ; and 

The saddles being so mucl1 lo,ve1· in price, 
l)y a sovereign or t\\·o, tl1ough of tl1e best 
make, may be something else i11 thei1· favou1·. 

A NEW ]IA.P OR GUIDE-BOOK REST 
l'OR CYCLES. 

BY PERCY C. RUSHEN. 

THE follo,vi11g is cl1iefly ,,,ritter1 for the 
benefit of cyclists, and co11sists i11 a few 
desig11s for a clip or applian ce for l1olcli11g 
map-books or tourist-boo!{s (to be affixed to 
the handle-bar) while riding a bicycle. I 
subn1it several designs, beca11se out of ten 
bicycles ,vhich ,vould be see11 on a country 
road hardly t,vo \\'ould be alilce. 

Tl1e fi1·st device, illustrated i11 Figs. I, 2, 
and 3 of the accon1panying d1·awings, is made 
out of strong ,vire of about i in. or T1f in. 
diameter, and a piece of board of any size, 
preferably tl1e size of the books you 1nostly 
study "'hile riding. It consi sts of t,vo pieces 
of wire bent to tl1e sl1ape represented i11 tl1e 
said figure s, a11d attacl1ed to the piece of 
board by staples. 

Fig. 1 is a plan a11d Fig. 2 a side ele\'a .tion 
of this desig11. Fig 3 is a side vie,v of tl1e 
same fixecl on tl1e handle-bar of a safety 
bicycle. 'l'aking the end, A, of a piece of 
,vire, it is bent in a semicircular · figu1·e as 
represented i11 Fig. 1, a11<l for a dista11ce of 
abot1t 5 in. or 6 i11. afte1· tl1is cu1·ve it is bent 
at a slight angle f1·om tl1e plane of the fl,1t 
side of the saicl cu1've as seen in Fig. 2 
and n1a1·kecl B. It is then l)e11t at right 
angles to this le11gtl1, a11d conti11t1ed straight 
for about 3 i11. or 4 ir1. 1'11e11, keeping i11 tl1e 
same horizontal plane, it is tu1·11ed in ,,·a1·cls, 
that is, to,,,ards the e11d, for abo11t ~ i11. at 
1·igl1t angles to tl1e la st lengtl1, ancl tl1e11 bent 
back to the s,,me straight ]i11e a.gain as see11 
at c. This only conti11t1es for about ·~· in. 01· 
t in., ,,,lien it is bent t1pwards for· about §- in., 
at the same time bending it to,, ,a1·ds the 
steering-post in its subsequent position on 
the handle-bar nea1·ly parallel to the length, 
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B. as seen at cl in tlie saicl figures. This . the screws, H, working bet\veen the paral_lel the stee1·ing-post by direct wel?ing that is, 
continues for abo11t 4 in., having preferably lengths, I, J. The scre,vs do not require \vithout tl1e aclditio11 of a piece of an~le 
i11 its n1idclle the clip for holding the pages turni11g when first driven in jt1st tightly tubing or an enla1·gement. A ~epress1on 
of the book clown ,vl1en placed on the boa~d. enough. In placing upon the handle-bar, with a semici1·cular end, s, is cut in a block 

This little clip, I think, neecls no descr1p- the "\\'lre part must be placed u side do,vn, of wood and the saicl block attacl1ed to tl1e 
tion 11ot forgetting ,vhen be11ding it that and the steering-post placed etw~en the boa1·cl by. scre,vs. To place it i11 l)osition, it 
tlie pai·ts D liad better project as far _as tl1e ends, Kand L, and the ends then carried ove1· is 011ly d1·oppecl 011 to tl1e l1anc1le-bars. 

the handle-bars, when it will be found to 
Llse~ 110 furtlier, 118 it will then help ~o drop in its lace right side up, the socket, !f, tl11·ot1gh 1oles in tl1e block on each side of 
keel) it iii l)lace. At the end of this receiving t e steering-post. Tl1e boa1·d is the steer·ing-post, a11cl cli1·ectly 11nderneath 
]en"'th ,,•hich is marked E in the accom- then slid on from the front. T,,·o hool{s tl1e botton1 of tl1e l1a11clle-1)ars, prevent tl1e 

1,a;yi~g dt·a,vings, it is bent Jnto. nearly a may be placed in the board wherewitl1 to 11plifting a11cl slicling of tl1e appliance. Of 
cii·cular fig11re, as seen at F 1n Fig. 2, and hang it on the frame of the velocipede ,,,he11 cou1·se, tl1e l1eigl1t of tl1e l)oarrl depends on 
co11ti 11uecl for a length a little lo11ger than not in use. how fa1· the dept·ession is cut in the woo~. 
tJ1e len,gth, E, as - · · _______ __ --------, This appliance 1s 
1·epresentecl in tl1e 11 -----· - ----- -, : : 1 ver·y 1·igid. 
said figure, and c11t I j I l'ig, 4, · 1 : : : I11 ]'ig·s. 9 and 10 

ff. l ·cli e,1a is 11 N L I \ : , r : still anotl1er con-
0, Wtl · 11 I E 11 11 :: I venie11t form is 

I I I 
I I I 

J 11 N I 

l1as bee11 bent as 11 J I D-- -- \: B : : N- l and l)acl;: elevation 
(lesci·i]Jed, another I l 1 \\ /I i [ P respectively. It is 
,iiust be bent ex- 11 , Kl \\ ff :: forn1ecloft,voclips, 
actly like it, ex- \ \ 1-1 L J \\ 11 : : . , eacl1 clip consisting 
cepting tliat it will 11 1 \J "' : : : of t,,·o IJieces of 
l}e ber1t the reverse l l ________ I G ~:_________ _ _______ : ,,,ood ,joined to-
of the one )'Oll g·ether at tl1e front 
liave .itist bent, Fig. 1. D Fig. 6-, ]Jy a hi11ge, ,vhich 
.,1 r;cl ai"tei· being ,,----- clips clasp the 
1 ,laced in tlie posi- ·--- :~-:-------- l1andle-ba1· bet,veen 
tion represented in '1 J I Fig. 3. ·· ----=-:_~_: sen1i~i1·c11lar t d!3-
Fig. 1, fastened / H 'L . press1011s c11 1n 
r>e1·n1ane11tly on the / 

1
1 M · Fig. 7. , ; eacl11)iece c,f ,vood, 

lJoarcl by staples , , -- · ' ' by 111ea11s of bolts 
~)assing over the ! ! 111 having ,,,asl1ers and 
ier1gth 01· sicle, E. I/ fly-11uts Vl'Orki11g ir1 

vVl1en placing on / / :.:.-.=----~-- 0 holes th1·ot1g·l1 the 
tl1e handle-ba1·, it c-1 p· ,,; F ~ · boarcl ancl each 
i1111st be placecl a ig. ,,. · , , clip. A pi11 passed 
little to or;e side of Fig-. 9· Fig . .2 · / ! thro11gl1 011e bot-
tlie stee1·ing-11ost, · / f ton1 blocl{ of 011e 
to allo,v of the paRs- 1------ J / clip, and partly 
j 11g· bet,vee11 tl1e ----- ·17 -- ..... ?·---- A / / B thi·ot1gl1 the l)ottom 
e11cl, 1;., ancl tl1e Fig 10 ----:::_-:_; , , piece of tl1e other 
l>e11t-clo,v11 end of · · / / clip, p1·events tl1e 
tl1e le11Q"tl1 01· side, -------,,si-------·129------- · 1' 1

1 · slippi11g away of 
'----' - I II I ' I 

J'.;, attacl1ecl to tl1e J --,------ ---·-- ====== -1-1---.======--1/-\ ' the board down-
. lJoardof tl1el1andle- L~~'-------=, =0 

; : =>-il---------·
1
-~-( ,,·ards if the nuts 

1>a1·s. It is tl1e11 : I are not tigl1tenecl 
;,;lid along to tl1e '-·' qt1ite e11ol1gh, 01· 
,:entre, ancl the a wi1·e forl;: may 
f'r1i·k con1posecl of o Fig.1.1 0 ~ 0 be attached to 
tl1e er1cls, "'-, d1·01>r>ecl Fig. 8. , Q , , :--.. R . the boarcl to rest 
<>11 to the stee1·i11g- Fig. 11 • = · ag·ai11st the stee1·-
11ost. 'l'he encls, G, ing-post. 
a1·e tl1e11 sligl1tly F' 12 A l1andy clip is 
l:011t to . one side, ig. · illt1stratecl i11 Figs. 
tl ia t is, to \Var·ds the Map or Guide-Book Rest for Cycles. Fig. 1. Plan of Upper Side of Wire Rest of two Lengths of Wire. l l, 12, aiicl 1 :3, 
l)ent-back pieces, Fig. 2. Enlarged Side Elevation of above; showing Cllp before final fastening, Fig. 3. Side ,vhich 111ay be t1secl 
<18 ill11strated in Elevation of above, showing its Position upon Handle-bar. Fig. 4. Rest made from one Piece of for n1a11y put'IJC>Se0. 
l<'ig. 1 in clotted Wire in Plan of Upper Side. Fig. 5. Side Elevation of Rest, shown in Fig. 4, in Position. Fig. 6. It consists of t,,-o 
1i11es, and then Modified Form of Rest of two Pieces of Wire in Plan of Upper Side having a Spring Action. pieces of slieet 
f>l.lshecl rJaclc 011 to Fig. 7. Side Elevation of Rest (Fig. 6) in Position. Fig. 8. Simple Form of Rest. Fig. 9. Clamp brass beiit or 
the illner IJieces, E, Rest in Side Elevation in Position. Fig.10. Back Elevation of Clamp Rest (Fig. 9). Fig.11.-Side fasliiotlecl as see:i 

Elevation of simple kind of Cllp for position upon Steering-Post. Fig. 12. Plan of Spring Clip. 
::11.1cl the circular Fig. 13. Parts of Spring Cllp (Figs. 11 and 12) separated. i11 Fig. 12, ,,,hiclt 
JJIC(:e, 1··, then par- . . is a pla11 of tl1e 
tially g1·ips tl1e handle-bars. The thicker the The appliance represented in Figs. 6 and I same. The le11gtl1 and b1·eadtl1 a1·e see11 
1Jo:11·cl the rJetter, as it is less likely to warp, 7, which represent a plan and side elevation in Fig. 11, ,vl1ich is a sicle elev·atio11 . 
.arid if its ends are mortised it is better respectively, is perhaps more , simple still. Fig. 13 represents tl1e t,,·o ar1ns sepa­
K_till. Y ?U ,vill find this a:pplianc~ pretty After the foregoing descri tions I thinlc it rately. It will be seen tl1at tl1e bent-ovet· 
f·11·m, owing to the forl;: bearing against the needless to describe how t is is bent, as it pieces, Q and R, l1a,·e l1oles n1ade i11 tl1en1, 
,~tf~er·ing-post, and when not in use it can be will be readily seen from the drawings. It the hole in tl1e bent pieces, Q, ,vl1icl1 ove1·. 
Jet clow11 af't.er removing the fork and let is very simple to put in position, 011ly re- lap those 1narked R, bei11g sq11a1·e, ancl 
:~\,·ir1g. If tl1e edge of the board is found quiring to -be pushed on to the head of the the hole i11 the be11t piece, n, bei11g 
tr) l1E1 incc>nvenient to tl1e workina of the velocipede, the spring ends, N, bending out ci1·c11lar to sucl1 an exte11t as to 1·otate on a 
t1·e:1,lle, it n1:1y be fastened more 

O 

to\vards to admit of the passing between them of the square ,vire of the size of tl1e sc111a1·e hole, Q, 

tl1e f'rr111t of the 1nacl1ine still. handle-bars into the position o, when the being placecl tl11·011g·h tl1e holes. This ,..,i1·e 
. A 11~Jthc;1· form is sho-:vn in Fi~s. 4 and 5, said ends, N, spring back again ancl clasp is bent at one of its e11ds a11d attachecl at 

~l10\v1r1g a .r>lan anrl side elev3;t1on r~sp~ct- lightly the steering-post in the ci1·cular the otl1e1· end to tl1e boarcl, a11d a strong 
t\'ely. [t 1s fo1·!!1ecl o.f o~e piece of 'Y1re space, P. spring placed bet,veen the t,,·o e11cls of tl1e 
arid tbr: r11an11e1· 1n whicl1 1t 1s bent will I Fig. 8 represents, in plan of underside and arms in tl1e 1na11ner sl10,v11. Tltis is ad.iust­
tl1i11k, b<i seEi11 from tl1e said figures. The side elevation, a modification of the last able, and ca11 be used by itself for· 111any 
l,c!ar·<l. in tliis ea.Re is adjustable, and can be for1n made out of wood, and more suited to purposes; or one a1·m 111ay be 1nade flat and 
sl1,_l e1tl1e1· to,,·a1·cls or awav · fr( 1m you bv those handle-bars ,vhich are connected to scre,ved on to the l)ottom of the board. 

' 
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CL'l S SELL' ~c; 
11/ANU ALS OF TECHNOLOGY. 
Edited by PROFESSOR 1\ YR1'0N, F'. R. S., and 

RI C}I ,\RD vVO!ll',IELL, D.Sc., l\'I.A. 
I !!i.tstrated th1·01tgho1tt. 

The Dyeing of Textile Fabrics. By Prof. 
Hu~1r.1RL. 5s. 

"\Vatch and Clock IYiaki11g. By D. GL,\sGo,v. 
4, . 6d. 

Steel and Iron. B)· P1·of. \V. I-I. GREEN,voon, 
F.C.S., l\I.I.C.E., &c. 5s. 

Spinning vVoollen and \"\T orsted. By 
\.V, S. B. l\1cLAREN, l'!I.P. 4s. 6cl. 

Desi gn in Textile Fabrics. By T. R. AsHEN­
>1uRsT. ',Vith Colourecl Plates. 4s. 6d. 

Practical 11:echanics. By Prof. PERRY, M.E. 
3s. 6d . 

Cutting Tools ,vorked by Hand & IYiachine. 
B}' Prof. R. H. S1111TH, l\1.I.Ivl.E., Ass. lvl.I.C.E. 
3s. 6d . 

CASSELL & Co,rPANY, L1r.1rTRD, Lu ,lgatc Hill, Lo1z,lo1:. 

PRACTICAL .l1·1ANUALS. 
Practical Electricity. A Laboratory and 

Lecture Cot1rse for First-Y t,1r Students of Electrical 
Engineering. By' Prof. \.V. E. A YI{TO:-., F. R.S. 
lllttstrated throughout. Fourth Editio11. 7s. 6d. 

Numerical Exa1nples in Practical IYiechanics 
and l\Iacl1ine Design. By RonERT GoRDON 
Br.AINE, l\I. E. \Vith an Introductio11 by Prof. JOHN 
PRRRY, l\1.E., D.Sc., F.R.S. 'I',vent}•-six Diagrarr.s. 
2S, 6d. 

CASSELL & Cor.IPANY, L1;,.11TED, L1,d_t;ate Hill, Lottdon. 

CASSELL'S 
TECHNICAL fifANUALS. 

I l!zts!1·ated thrott[!ho11t 1uith D, ,awin (7s a1zd J-Vo1·ki11<r 
<J , ..., b 

Diagra11is. Bo111z1t i t t c!otlt . 

~<\p1Jlied l\fecl1anics. By Sir R. S. B,-\LL. 2s. 
Bricklayers, Dra,ving fo1·. 3s. 
Bt1ilding Construction. 2 s. • 

Cabinet-Makers, Dra,ving for. 3s. 
Carpenters and Joiners, D1·a,ving for. 3s. 6d. 
Gotl1ic Stone,vork. 3s. 
Handrailing and Staircasi11g. 3s. 6d. 
L inear Drawing and Practical Geometry. 2s. 
I~inear Drawing and Projectibn. The 1' v,o 

Vols. in One, 3s. 6d. 
J\fachi11ists a11d Engineers, Drawing for. 

4s. 6d. 
J\1feta l-Plat e \Yorkers, D1·a,ving for. 3s. 
Model Drawing. 3s. 
Orthograpl1ical and Iso111et1·ical Projection. 

2s. 

Practical Perspective. 3s. 
Stonemasons, Dra,vi11g for. 3s. 
Syste1natic Dra\ving and Shadi11g. 2s. 
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Practical Plane and Solid Geometry, 
incl t1r]ing Graphic Arithmetic. Vol. I., E1.E~IEN'f ARY 
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Forty Lessons i11 Engi11eering vVorkshop 
Practice. 1s. 6d. 
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Elem entary Che111istry for Science Schools 
a11cl Classes. Cro,1•11 Svo. rs. 6d. 
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Bt1ildin::; Constrt1ction Plates. A Series of 
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sti~ulating persua.sio11 f ron1 tl1e wliip and 
voice. The electric cur1·ent ,11.ad better be 
applied to act as a motor to move the ,vheels 
of the ca1·1·iage, and help th(;l horse. . .....--

. 
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FR~E TECHNICAL ~CHOOLS. This large 
and important question seen1s likely to 
receive a sl1are of the atte11tion it deserves 
at the l1a11ds of the Londc>n County Cot1ncil. 
We need sc.:i.rcely say tl1at this should be so 
and as it is a n1atter which we l1ave much 
at hea1·t, ,,,e sl1all ,vatch it with the greatest 
possible inte1·est, and give any well-devised 

·, n1east1res our full support. Wit)l our many 
thousands of technical readers through<)Ut 
Londo11 and the cou11try, ,,,e know somethi11g 
of t~e ,vants and requ1reme11ts of tl1e pro­
fess1011al ,vo1:ker as well as , the an1ateur. 
The existing provisions , _ for tech11i.cal 
education in Londo11 are lamentably in­
adequate, and what exists in the way of 
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necessary machinery , for technical ed1,1catioi1 
of youths a.nd wor·lcn1en is surrouncled ,vith 
deterrent conditions, ,vhich render it useless 
for the very people wl10 nio'st 11eed · it. \¥ e 
maintain that if there is a · 11eed in the 
London parishes of a free public library, a 
free technical school is a still greater want; 

Srnall prepaid Advertise111ents, such as Situations Wanted a11d Exchange, Twenty Words or less, One Shilling, and 011a 
f'enni• per Word extra it.over Twenty. ALL OTHE!t Adver· tlse111ents in Sale and Exchange Column are charged One Shilling per Line (averaging eight words), 

Pro111inent Posit ional or a series of insertions, 
by sr,ecia arra,,oement. . 

"'•* Advertisements should reach the Office fourteen days in advance of the date of issue. 
• 

•.• All ccl1nmunications res11ectlng Articles, Designs, anct 118. 
C()t11111unications for i11scrtio11 i11 this Jour11al 1 to l)e ad­dressed trl tl1e llditor of \VOltK, CASSELL a11d COMPANY, 
J.Jil11itetl, Lo11don, E.C. 

and these sl1ould, if possible, be ,vorked in 
conjt1nction ,vith the Board schools. In these 
latter · ,ve are edilcating the chilclren of the 
masses tli1 to a fi11e })oint, only to leave 
the1n at the moment ,vl1e11 tl1ey most neecl 
opportunity to e11able then1 to become dex-
te1·ous ,vorkmen i11stead of clerks and l(id-

ELECTRICITY FOR HORSES. The uses - ·· -_ gloved ge11tlemen. · Tl1e ratepayer would do 
lightning are endless; 011e of the very recent _ well to face an increase ir1 the rates for 
ones is to stop runaway horses in pleasttre the establishrnent of f1·ee technical schools 
carriages. There are few families of emi- ratl1e1· th:1n make a rod fo1· his o,vn back by 
nence in England but ,vl1at have suffered slowly elirninating the British crafts1nan as 
from carriage accidents or bolting saddle- is no,,, bei11g d<>ne t111der the systerr1 of 
l1orses. The inve11tion of the use of an educati11g him in everyt.hing else b11t l1is 
electric discl1arge into the nostrils of a horse craft. ~1:r. Sidney Webb, tl1e Chair111a11 of 
is kno,vn to cause him to stop instantly. tl1e Special Co111mittee on Technical Ed11ca­
Why, ,,·e cannot stop to inqt1ire. Ho1·seme11 tion, sees the i111po1·tance of tl1e situati.011, 
kno,v ,,·hat a nervous a11i111al is tl1e ho1·se, and has urged it upon the Cot1ncil. We 
a11cl tl1at fear is the pri111e cause of bolting. trt1st tl1at tl1e £500 ,vhich is asked for to 
The sl1ocl(s to the brai11 of the l101·se at tl1e det·1·ay the 11ecessary expenses of suitable . 
i11ner 11art of the nostril see111 to pa1·alyse inquiries into the existi11g pro,·isions for 
its in111ulse to run. T,,,o n1etal balls a1·e tecl111ical education is but tl1e prelt1de to 
fixed on copper wire which bra11ches fro111 some st1cl1 gra.nt as £500,000 for tl1e cause 
a stem ap1)lied to tl1e front of tl1e nose- of craft instrt1ction i11 London alone-a sun1 
band ; witl1in tl1e nose-band, tl1e connecting of 111oney wl1ich the cot1ntry, and 11ot poor· 
,,·ire i::: ca1·riecl to the sides of tl1e nose-band, ratepayers, sl1ould pay, savi11g it in some of 
and from the11ce to the carriage, as ext1·a the n1a11y di1·ections ,vhe1·e it is t1selessly 
reins ,vot1lcl be. 11.. })Ush-button connects then1 and wastefully tl1ro,\·n a,,·ay fo1· n1ere bauble 
with a d1·y l,attery i11 tl1e car1·iage, so that it is 1)u1·poses. Pa1·liamentary ca11cliclates should 
somev\rl1at like the operation of an electric take 11ote. · 
bell arra11gement. A bt1tton for tl1e coach­
man may be supple111en tecl by one for a ride1· 
in a close carriage in case of a11 accide11t 
to the coacl1111a11. Trials recently by an 
Ame.1·ican ger1tle111an p1·oved effective; a 
runaway pai1· of ho1·ses was stoppecl i11stantly 
ancl bega11 to ''back'' till pacified by 011e of 
the party going to tl1eir l1eads. Coach­
maker·s, l1ar11ess-n1akers, riders, and clrivers, 
will have to st11dy tl1ei1· respective pa1·ts, 
and operate witl1 cr·itical acct1racy ,vhat eacl1 
has to do to ensure efficie11cy ,vithot1t addecl 
risl{s. }Ia1·11ess-111al{ing is i11 a low state 
j11st no"'·, both as to its efficient make for 
restrai11in,g hor·ses, ancl its fitness to pre,·ent 
backing, 1·ea1·ir1g, 01· ki cking ,,,e 1·efer to 
the machine a11d slop-made l1a1·ness so tl1at 
the ,vorl{ ,111cl the worl{ers n1ay be bettered 
by tl1is 11ew fitti11g. N ose-ba11ds ,vill have 
t() be n1a(1e rigl1tly, and held by tl1e cl1er;Ic­
pieces p1·01Jer·ly ; no,v only a few are so ; ,,,1th 
tl1e general run of ricling and driving b1·idles 
tl1ey are defective. It is p1·01)osed to apply 
the electric wires uncler tl1e gi1·tl1 for· sti1ntt· 
lating shocks to make tl1e l101·se go ; tl1is is 
not desirable. The uoor anirna,l has enougl1 

Q_<\.RPENTRY ,\.ND JOINERY. An exhibition 
of v\'orks in woocl l1as just been held at 
Carpenter·s' Hall 1111der tl1e auspices _ of the 
vV 01·shipful Con111a11y of Ca1·penters and 
Joiners. Tl1e ca1·vi11g exl1ibits ,ve1·e ve1·:y· 
good, bt1t loolced at fro111 a joi11er's point of 
vie\V, ,ve1·e very 111eag1·e indeecl. lt is a 
difficult tl1i11g t(J get a tho1·ougl1 exl1ibition 
of joi11ers' ,,,01·lc, b(,ca11se joi11e1·s' ,vo1·k 1)1·ope1· 
is of no p1·actical t1se except f 01· the particular· 
p111·1)cise for ,vl1icl1 it is clesig11ed ; yet surely 
st1ch ,l11 infit1e11tial bocly as the Co1npa.ny of 
Ca1·pente1·s a11cl J oi11e1·s cot1lcl prevail upon 
the leadi11g fi1·n1s of b11ilde1·s a11d joi11ers to 
]encl, for tl1e 1Ju1·pose of exl1ilJition, ,,arious 
pieces of ,vo1·l{ t.l1at a1·e f1·on1 ti111e to tirne in 
l1a11cl. St1cl1 exa11111les 111igl1t be left un­
polisl1ecl a11cl se11t i11, c111d the11 taken away 
and polisl1ed as tl1ey ar·e 1·equired ; tl1is 
,vot1lcl give .ioi11e1·s ancl tl1e public &e11e1·ally 
a ,,e1·y goocl iclea of \Vllat WOl'lt Ill wooa 
really rr1ear1s. 'l'l1e ,vorl( sl1own by the 
students of va1·iot1s tech11ical classes, thougl1 
commendable e11ot1gl1, ,,,as a long ,,,ay 
bel1i11cl tl1at of tl1e conti11e11tal schools. 

• 
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.A COLL.lPSIBLE TENT FOR RIVER 
OR SEASIDE BATHING, ETC • . 

BY ONE WHO MADl~ IT. 

THE collapsible and portab~e trayelli~g ~ent 
,vhich I am abot1t to describe will, I tl1111lr, 
supply a lo11g-felt ,vant viz., a tent tl1at 
ca11 be easily ancl · che,1ply const1·ucted, 
aclar1tecl for 11se 011 the sea-sho1·e, rivet· bank, 
ga1·cle11, or else,v l1ere. . 

There must be a g1·eat nun1ber of people 
who have got stowed a,vay in. son1e corner 
or lurr1ber-1·oom an old-fasl1ioned ''gingham,'' 
or gig un1b1·ella. For certain, a great I 
n1an:y- must be 
scattered all over 
the co1111try son1e­
,vl1ere. 

r\.nyo11e who pos­
sesses one of the 
above l1as · an ex­
celle11t fo11nclation 
f 01· a '' po1·table 
tent'' ; and even 
if tl1er·e is not one 
in the l1011se, a f e,v 
i11(1uiries would be 
almost su1·e to 
bring one to ligl1t 
in that of a 
f1·ie11d's ; and fail­
ing· tl1is, tl1e1·e 
,,·011ld be very 
little trouble in 
buying one at a11 
u1nbrella n1alce1·'s 
f 01· a shilli11g 01· 
t,vo ; b11t 011e 
sl1011lcl be selected 
(if tl1e1·e is a se­
lection) ,,·itl1 tl1e 
1·ilJs as stifl. as 
IJossible. 

Tl1ose reaclers 

• 

• 
• D• 

• D 
• 

• 

Fig. · 2. 

. r.r. , ,-- ;,· . . . •' ;, . . . - . . . . . .... 

• 
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make tl1e pole . of the tent ,vl1en corn- off opposite tl1e c11t (sl10,vn at B, ~'ig. 5) . 
plete. . 'rl1is wire forms the ce11tre 011 ,vl11cl1 tl1e 
. · We now 1·equire the notch (see Fig. 2), ribs worlc or open, and ,vl1en shut sl1ould 
runner (Fig. 3), st1·etcl1~rs (Fig. 4), ribs , appellr as Fig. G. 
(Fig: 5), ends for ribs (Figs. 5 and 6), and [ 'I.'l1e botton1 ei1ds of tl1e stretcl1e1·s sl1oulcl 
springs. . . . r10,v be sect11·ed to the 1·u11ne1· in tl1e s,1111e 
· ]'irst get your ribs (,vhich sl1ot1lcl 1)e of n1a11ner, a11d ,,,lien so secu1·ed, sl1ould ap1Jear 
cane, about f i11. i11 cliamP,te1·) all to exactly as Fig·. 4. I 
the same length · say 3 ft. 2 i11. a11cl fit a11cl If tl1e sticl{ is next J)assed througl1 the 
:fix the top ancl botton1 ends, or fe1·r11les, 011, 1·t1n11er and 11otcl1, tt11d tl1e latter tem­
eitl1er by 1·ivets or by n1aki11g several inclents pora1·ily fasten eel ir1 its l)lace, you ca11, by 
in theni with a sha1·p tool. N O\V measu1·e ' 1·aisi11g ancl lo\\'e1·ing· tl1e 1·t:Lnner·, see ,vl1ere 
down from the eye of the top ferr·ule tl1e to r>ut tl1e SJ)ri11gs. N o,v talce ol1t the 
exact length of tl1e stretcl1ers, ,,,l1icl1 ,vill sticlc, ,i11d let i11 a11d fix the springs, after 
be about I ft. 4 in. long, and tl1is will give l ,vl1icl1 the stick should be 1·e1Jlaced, :1ncl tl1e 

· notcl1 p1·operly se-

• ' . 

Fig. 7 . 

• 
,, . . • . Fig. 5. 

' . 

• 

. 

•• 

' 

.. . 

,~--, ~-- c11red to it by 
/ F. ',,,. F '" ' . f 

--~{ '. passing a }Jlece o 
,? · B --....._, stot1t ,vire tl1rougl1 

( , botl1 and fastening 
~==3? off' tl1e e11cls (as 

. . . . 

"' . 

Fig. i. 

··~- -- . . 
- ---~=-- ; . ""' - .--_-_:··· 
~ 

·. 1~.~ , · / shov;rn at E, Fig. 6). 

Fig.1A 

'rl1e f1·an1e is 
now ready for 
co,'e1·ing·. I l1ave 
pur1Josely rriacle the 
above explar1atior1 
very b1·ief, because 
eve1·yone possesses 
sucl1 an excellent 
exa1n1Jle i11 a11 ordi­
nai·y un1 brella of 
what I 111ea11. 

N o,v f 01· cove1'-
i11g. 'rhe n1aterial, 
of cou1·se, depends 
011 the arr1ou11t of 
111011ey 011e ,,,isl1es 
to spe11rl ; a11cl as 
011e of tl1e g1·eatest 
1· e co 111111e11clations 
of tl1is te11t is its 
extreme cl1ea1J11ess, 
I should s11ggest 

,v 110 clesire a te11t 
of tl1e above cle­

. scriptio11 (see Fig. 
l ), and ,v 110 l1a ve 

, .-. Fig. 9. 
1_1n bleacl1ed calico. 
Tl1is n1aterial is 
11ut ,,,ate1· - 1J1·oof, 
11eitl1e1· is it as 
suit .able i11 111a11y 
1·es1Jects as otl1e1·s 
I co11ld 111e11tio11, 
lJllt it is \'e1·y cl1ea1J. 
A g r e at 111 an y 
peo1)le tl1i11l;: tl1at 
it is a ve1·y cliffic11lt 
matter· to co,·e1· a11 
umb1·ella : l111t it is 
not so, as tl1e fol­
lo,ving clesc1·i11tion 
,,,ill sl10,v. 

not got, and ~a1111ot 
readily purcl1ase, 
a11 olcl gi ngl1am 
f 1·a111e, can l)uy all 
the fittings t.h1·011gl1 
a11 umbrella mal{er· 
at a ve1·y 1·eason­
able fig11re, ancl by 
follo,,,ing tl1e 
1netl1od I sl1all r10,v 
11roceecl to explain, 
can easily 1nalce 
tl1e tl1ing· comrilete 
tl1emselves. '!.'hose 
wl10 a1·e f'ort11nate 
enc>11gh to have a 
f 1·a1ne by tl1em 

- <_· ---
Fig. 3. 

E 
• 

c 
. 

· Fig. 8, 

Fig. 6 
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Fig. 4. 

A Collapsible Tent. Fig. 1. The Tent complete. Fig. 2. Notch. Fig. 3. Runner. Fig. 4. Elevation 
showing connections of Stretchers, Ribs, and Runners. Fig. 4A. Plan of Runners, showing 
stretchers connected and open. Fig. 5. Plan of Notch and Ribs, also Ribs detached and 
opposite their respective Grooves. Fig. 6. Elevation of Ribs shut and connected to Notch, 
with one Rib partly open. Fig. 7. Plan of Roof. Fig. 8. Width of Fabric, showing Method of 
cutting Segments. Fig. 9. Finial. A, Thin Tube; B, Grooves for finishing off Wires ; c, Stretchers ; 
D, Ferrules ; E, Wire securing Notch to Stick; F, Lappels. · · 

The1·e a1·e te11 
s1Jaces bet,,,ee11 the 
1·il1s of tl1e f 1·a111e 
i11 qt1esti()t1, eacl1 
of ,,·l1icl1 fo1·111 a11 

neecl nr>t trot1lJ!e themselves ,vith tl1at part I yo11 tl1e position for the l1oles for the rivets 
of tl1e clesc1·iption relating to it. · for the top of st1·etchers . (Fig. 4). Split 

isosceles t1·ia11gle, 
tl1eir bases · bei11g· tl1e sicles of a te11-
sicled figt11·e, (Jr '' deca.go11 '' (see l 1'ig·. 7). 
Now, all that is 11ecessa1·y to do is to c11t 
te11 equal t1·iangles, ,vith tl1ei1· t,vo lo11g 
sicles the exact le11g·tl1 of tl1e 1·ib.s, f1·0111 
tl1e hole at tl1e JJoi11ts to t11e ce11t1·e of tl1e 
stick, allo,vi11g f 01· tl1e sea111s. Tl1ese se:9:­
me11ts sl1ot1lcl be ct1t 011. tl1e '' c1·oss," as it is 
tern1ed that is to sa3,, tl1e l1eigl1t of tl1e 
triangle sl1011lcl be tl1e ,,·icltl1 of tl1e stt1tl' 

'vVe ftrst require t,vo ~trong I in. hard- ieces of very thi11 brass tube, abot1t 2 i11. 
wo~cl st1clcs, abo11t :3 ft. 61n. long each. An . ong, and pass it round the ribs (as sho,vn 
a,g1·1cl1lt11ral to(1l l1andle ,vill clo if you can- at A, Fig. 4), a11d sec11red by i11de11ti11g it 
11ot g·et ,v l1at ;vo~1 ,vant '.1-.t tl1e !)lace yol1 as descr·i!:ied for _fe1·rules ; keep t~1e ,joi11ts 011 
r>t1y t.l1e c1tl1e1· fitt1'.1gs. Joint tl1ese togetl1er the outside of ribs, and then d1·ill tl1e l1oles 
l,:y 111ert11s of a r>1ece of b1·ass t11be about for rivets, and rivet the to1Js of st1·etcl1e1·s 
~ 1r1. l<1r1g·, al>~11t 3 in. of wl1ich shoulcl be to them, allowing the stretchers to l1i11ge 
ftt!,(:<l rtri,l fl1·i,'e11 o.n one e11d of wl1at is freely. . 
gc,1_11.£!: tci l)e tl1e to1) }Jrece, a11d sec111·ed firmly N o,v secure the · top of the ribs to tl1e 
tf> 1t ,·,ltli Rl:_rr3ws, a11d tl,e end of the tlther, notch. To do this, }Jass a piece of sto11t 
~,1· !JcJttc>rr1 st1clz:, sl.1011ld be n1ade to fit nicely wire through the eyes of to11 fe1·r11les, a11cl, 
1r1t<, tl1at J1,1~t <>f tl1e socket left, so that holding the notcl1 in position, ,vitl1 tl1e 1·ibs 
tl1cse two c,t1t:l<s _fc1r111 one. The bottom in their respective grooves, by mea11s of a 
r>ct1·t sl1011l'.l lie 1101n_ted, ~o enter tl1e ground I pair of pliers, turn tl1e t,vo ends of tl1e ,vire 
or saricl, like ft cr1cket111g-stun1p but of rouncl · and round 11ntil you tighte11 it into 
cour.se, a little f'urthet·. These t~o sticl{s tl1e 110110,v of tl1e notcl1, a,ncl f'aste11 tl10 ,vi1·e I 

· (see J;'ig. 8). 'l'l1e11 se,,,i11g tl1ese seg·111e11ts 
or t1·ia11gles togetl1er, ,ve l1a,,e a Cl1IllJJlete 
clecagon. N o,v pass tl1e t ,O}J of tlie sticlc 
thi·ougl1 tl1e ce11t1·e, a11cl fi1·111ly l1ii1d tl1e e11cls 
of t11e var·ious }Jieces to the sticl;:, j t1st l111 to11 
of tl1e notcl1, ,,·itl1 st1·011g ,,,a.xecl t.l11·ead, 
witl1 tl1e f1·a111e 1111011e11ed. Next fii·111ly 
stitch with st1·011g· tl11·ead the other· e11cls to 
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the l1oles at the poi11ts of each rib, and _just 
above and belo,v ,vher·e tl1e st1·etche1·s hinge 
to tl1e ribs. 

N o,v careftilly open the f1·an1e, ant~. yo11 
will see that tl1e st uff' ,vill give to tl1e bend­
ing of the rib s, ancl a nice tight cover will 
be th e rest1lt. 

'fhe stt1ff being ct1t on the cross at the 
s eams allows of its bei11g clra,vn up to the 
11ecessar.}' ct1rve, a11d not bei11~ cut cur·ved, 
as is ge11e1·ally SllJ)posed, this d1·a,vs the 
bott1)111s 11p ; so I should advise anyone ,vho 
lias 11ot rl.011e this :=:01·t of thing before to 
a llo,v st1fficie11t mate1·ial on the bottom of 
seg r11e11ts to forn1 tl1e flaps or lappels (as 
sl10,,,n at Fig. 7), and ct1t and bind them 
af t er,, ·arcls. 

The ,,·alls are for111ed by sewi11g ten pieces 
of the same r11ate1·ial together·, tl1eir ,vidths 
l)ei11g th e sa 111e ,ls the length of tl1e base s of 
the t1·iangles. The l1eigl1ts or lengtl1 s are, 
Df co11rse, clete1·111inecl by the lengtl1 fro111 
the botto111 of 1·oof ,vl1e11 the pole is stt1clc in 
the g1·011ncl 01· sancl. The1·e is no 11ecessity 
to 1nake a joint at eacl1 co1·11er if the mate­
ria l is ,,·ide enough to make t\\·o 01· n1ore 
s icles; but tl1e 11a1·ro,ve1· the n1aterial 11sed 
tl1e cheaper it is, as a r11le. _ 

To sec11re tl1e " ·alls to tl1e 1·oof, fi1·n1ly se"' 
b;y· the middle a piece of st1·ong tape, abo11t 
15 in. long, to the .ioi11t of eacl1 side, abo11t 
l; i11. do,, ·n frorn the top on the inside, and 
by passing each encl over its 1·especti,·e 1·ib, 
.it1st above ,,·here the cove1·i11g is sect1recl to 
the point of the rib fro111 the inside, and 
t:1ing them , the ,,·alls or sides are sect11·ed to 
the tcip, a11d the lappels l1ide the joints. The 
ope ning·, 01· cloor,,·ay, ca11 be sect1red ,vith 
la rge h ook s and eyes or tapes. 

I f tl1e tent is J)roposed to be llsecl for tl1e 
sa nd s, pockets sl1oulcl be formed all rouncl 
tl1e 1Jotto 111 of the sides on tl1e Ol1tside, and 
l)y filli11g these pocl-:ets with sancl or stones, 
the t ent is l1eld securely i11 its pcsition. By 
se,ving cords at the botton 1 ,joi11ts of the 
.c.;icles, tl1ey can be sec11red to tent-pegs clri ,·en 
in, in the ordinary manner, on any sort of 
g rot1nd. 

Th e ends of the fabric above the notch 
sho11ld be covered with a t11rned finial (as 
}~ig. 9). 

The approximate prices for the various 
fittings are as follo,vs: Notch, 7d.; i·unner, 
f1d.; st retchers, 2~d. each ; ribs, 3d. each; 
encls for ribs, l 1d. eacl1 ; sticks, 6cl. each. 

-- - ··· . . 

HELICAL GEARS. 
BY J. H. 

PRI:N' CIPLES OF }~ORl\'IATION. 

PROPOSED TRl<'.,\T afEN T SEN8E IN WHICH THE 
TRR)f '' HELI C,\L '' 18 U,;1:: r)- THZ PRIN CIPLE 
Ob' THE FIEI,IC • .\.L 'rorJ'l '~! DE,.INITIONS -
;\IET}I 1JD O.E' Cox·r.-1.c,·r HELI CAT, BEVEL S-­
DEVELOPMENT Ob' A H ,: L!X UPON A CoxE­
PRINCIPLE i• . PR ,\ CTICJ! . 

P 1·oz)o.~ecl T1·ectt11ient. Tl1is pa per is 
,vritten in re spon se to a 1·er1 nest from a cor­
responden t. The c1uerist, being a pattern-
111aker, asks spec ially fo1· info1·111ation rela­
tive to the 1nalci11g of core-boxes. In order 
to rer1der my rep ly 11seft1l to patter·n-makers 
in ge11e1·al ancl espec ially to tho se \vl10 111ay 
l1a,·e t o mak e l1elical tootl1 blocks for \Vl1eel-
111ot1lcl ing n1achine s -ancl als<J to e11gi11ee1·­
in g 1·eader·s, I lJropo se to g·ive a conde11sed 
accot 1nt of the fJt·incir>les, as ,vell as tl1e 
p1·actice involvecl in tl1e co11st1·uction of heli­
cal ge:1r·s. 

,')e;ise -1:11, 1(•hic,lt tl1r' 1' r'l '111, ,, Jielirctl '' 1:.s 
User!. 1-\.t th e comn1enceme11t I n111,;t, 
i11 f11·rl e1· to g·t1a1·1l n.gainst 11ossil)!e l1ostile 
c1·iticis1n, 8ay tl1at ,,·l1ene, ,er I use the term 

-
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'' helical teeth,'' the <J;ouble helical type is of a 'helical bevel · wheel . is a section of a· 
always meant. Single . helical teeth are helix described on a cone. A helix can be 
seldom used, because of the unbalanced de".'eloped upon a cone as well as upon a ...­
dia~onal ressure transmitted through them cylinder. Into the prin1ary methods of de­
to tneir s af ts. scribing these helices we cannot enter m11ch 

helical tooth is, in princi le, a very short cylinder, or upon a cone, wit a marker held 
section of a screw of very ong axial itch. . in the slide-rest ; or they can be drawn bv 
By axial pitch is meant the total ongi- . dividing the axial pitch and the circumfer­
tudinal distance traversed by a helix: in ence of cylinder or cone into the same num­
n1aking one complete revolution. Thus, in ber of equal parts, an~ delineating the helix 
Fig. 1, A is the axial pitch. The parent of through successive points of intersection. 
the helical tooth was the old stepped gear .Deuelopmerit oj' a Ilelix upo:n a Cone.­
(Fig. 2), the invention of Dr. Hooke, ,vhich Fig. 3 represents the development of a helix 
may be seen even now in the racks of many upon a cone. The base, A, of the cone, ancl 
planing n1acl1ines. The advantage of the . the height, B, are divided out as shown, ancl 
stepped gear consists in this; that the sliding right and left-handed helical curves, c, D, 
and 1·l1bbing of the teeth over one another drawn through successive points of inter­
which occurs in ordinary wheels during section. Substitute teeth for these curves, 
app1·oach to, and recession from, the line and we have a helical bevel wheel, in which 
joi11ing the centres of the wheels, is greatly A is the - ru3:jor · pitch diameter, E the minor, 
minimised ; for the stepped teeth are in F the middle plane, and G the breadth of 
effect cut into short sections, and each sec- rim. A little exalllination of the figure will 
tion is set a little in advance of its fellow render the relationship of the lines clear. A 
around the periphery of the wheel. The nuluber 9f horizontal lines are omitted in 
total rolling and sliding contact of a pair the elevation of the cone. . 
of or·dinary teeth is, the ref ore, divided and Principle v. Practice. Yet these funda­
apporti<ined equally between the number of mental principles and methods, which it is 
slices i11to which the stepped teeth are divided, necessary to know in some kinds of work, 
and are red11ced e~actly in that proportion. are not actually applied in the p1·actice of 
A given pair of stepped teeth, during their helical wheel construction. We do not eve11 
total con- · - . want t <1 
tact from ~ · kno,v the 
one sicle of r---- -- -f l axial pitcl1 
the ,vheels I -T- 1 I of the seg-
to the other, I // m I I m e n t a 1 
111 a k e as ~-- · A t_ 1 ___ . 1 teeth ~f he-
many dis- 1 1 / 71 lical,vl1eels. 
tinct con- I '? // I But, then, 
tacts as -• : ,.,.,, 1 it is obvi-
there are L____ - - --- . ,-..::1,___ __;:::-.,,. - I ous that the 

· steps, and k-- E--J. amount of 
these con- 1 1 slope o 1· 
tacts take Fig. 1. DiaPTam to illustrate the Relation of the Helical Tooth to tioist give11 
I> lace a p- the Screw. to the teetl1 
proximate- isof import-
ly, though not entirely, on the line of I ance. If it is too little in amount, oi1e pai1· 
centres, and back lash is lessened. But of teeth " ' ill be quittir1g gear before the suc­
tl1en, the stepped teeth are weak and ceeding pair touch each otbe1·, and the actio11 
difficult to make, and injurious rubbing will be jerky ; if it is too much, there will be 
and sliding are only partially eliminated. prolonged contact of the first pair during 
Their arlvantages scarcely counterbalance the early portion of the engageme.nt of the 
their disadvantages, and hence they have second, ,vith conseq11ent undue f1·1ction a.nd 
never been popul3:r, or come into common !iability to fractu1·e. The sl.ope of the teeth 
use. B11t now obliterate the sharp angles, is, tl1eref ore, settled, not with reference to 
mercre the steps into a smooth continuous axial pitch, l)ut with 1·eference to the circum­
heli~ and ,ve have the typical helical tooth. ferential pitch (Fig. I, B) and the width of 

Definition.~. In Fig. 1, A is axial pitch, the ,vheel the condition being that the en-
B circumferentia .l pitch, and c nortnal gage1nent of 011e pair of teetl1 shall terminate 
pitch ; B is the only pitch ,vhich is re- si111ulta11eously -''itl1 the con1m~nceme;11t of 
q11ired to be known; D ,vill represent t~e th~ en~agement. of !li e 11ext p:11r. Thrs. re­
pitch diameter of the wheel, and E its l3:t1on 1s sl10,vn 1n F!gs. l ancl 3 by the l1nes 
breadth · F is its middle plane. '\Ve have, c in eacl1 figt11·e tot1ch1ng the ripex and the base 
therefor~ single helical teeth a 1J, to right ! of contiguo11s teetl1 . Hence tl1e coarser the 
and left '~f F each tooth f o~ming a sl1ort pitcl1 a11d tl1e 11arro,ve1· tl1e ,vl1eel. the greate1· 
por·tion of a l~n~ helix of . axial pitch A, de- will be tl1e sl?pe ot· th.e te~tl1, and 11ice versa. 

.11 etliocl of Contact. In the teeth of a pair as n1 uch as 40 or 50 cleg1·ees. 
of st1ch wl1eels gearing together, n111tual. con- '\Vhen lar~e " 'l1eels and even those of 
tact continuallyoccursexactlyupon the line of n1ode1·ate d1_amete1· a,·e conce1·ned, th.e 
centres passina th1·oucrl1 the wheels. The path scre,v-fo1·111at1on of tl1e gear 111ay be pract1-
of contact tra~els acr~ss the ,vbeels from side cally ignored, and straight teeth i.e., teeth 
to side, as at .4. (Fig. 1). Fo1· an instant, 3:nd ,vitl1out any t,vist ,vl1ate,,e1· be fixed dia-
011ly fo1· an i11stant, each successive section ~onally ?Tl the 1.)atte1·11 ])lock. Tl1e reason 
of a })air of teeth is in gea1·, an~ the ~o~al is, tl1at 1n the se ,vl1eels tl~e length ~f the 
action is tl1e same and as devoicl of 1n1t1- teeth bea1:s so s111all a 1·elat1ve proportion to 
i·ious rubbincr ancl' slidincr as that of t,,·o the axial pitcl1 of the fu11dan1ental screw 
smooth sere,; threads rolli~g in contact. and the dian.1eter of the pri!llitiv~ cy~inder, 

Hel ·icctl B evels. In helical bevel ,vheels that the twist t1pon tl1em 1s qu~te 1mper­
the action and tl1e principle are exactly t~e I ceptible. In tl1e,e, tl1e1·efor~, s.tr~1gh~ tee.th 
same as i11 l1elical spurs. A bevel wheel is are 11sed. B11t ~s ,,, l1eels ~1m1n1sh in d1a­
in l)r·i11ciple a frt1st1·un1 of a cc•ne. ~he tooth , meter, or are inc1·eased .1n breadth, the 

. of a J1elical sp11r ,vlieel is a section of a I fundan1ental scre,,·.forruatio11 m~st be ad- . 
helix cleveloped ttpon a cylincf1,r. 'fl1e tooth I he1·ed to, in orcler to correct ,,·ork1ng. 

• 

• 

• 

• 
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.MEANS, l\IODES, AND METHODS. 

N E,V PL_-\.NES. N e,v !)lan es are often a 
sc>t11·ce of t1·ot1ble to a11 an1iitet1r, an cl very 
often professio 11al wo1·lcn1en are t1·011~)lecl 
,,·ith new planes cl1olci11g t1p the shaving·s 
g·et fast in the n1ot1tl11 ancl tl1e pla11e ref~1ses 
to take any n101·e t1ntil tl1e ,vedge and 11·011 
l1ave been re111ovecl, an cl all cleared out. The 
1·eason of all tl1is cliffict1ltv is that the '' eye'' 
01· '' mo11th '' of t he IJlar:ie is too s11:iall. So!ne­
tirr1es wor·kmen c11t a little 011t ,v1th a cl11sel, 
l111t it is a p1·actice to be st1·ongly co11-
(lem11ed, for in n1any in sti-111ces it 1·~s11lts i11 
s1Joiling tl1e tool. In a sl101·t time tl1e 
l)otton1 of the J)lane wea 1·s a,,,ay, ar1cl coi1-
sequei1tly tl1e moutl1 g·ets la1·ge1·; and _in 
co111·se of ti me it gets so lar·ge as to requ11·e 
a piece pla11ting i11 to e11able. it to W?1·k 
clean . ,,That we "'a11t, tl1en, 1s son1eth1ng 
t l1at ,vill oper1 tl1e ''eye'' of the plane as 
ll>"1g as needed, ancl ,vhe11 t l1e plane bottO!J-1 
is sufficie11tly worn it ca11 be placed .back 1n 
the or·iginal l)Osition. Th is can be effected 
by cutt ing a str·ip of soft le'.1tl1er, about 
:i, in. ,vid e, and gl11ing· it clo,,:n 111 the 11~outh 
of the JJla11e under the top e11d of the l!'on ; 
t l1is ,vill cause the iron to b e rnore 11pr1ght, 
}lnd co11seque11tly a lar·ger 011ening in the 
111outl1 (two tl1icknesses can be p11t u11de1·, if' 
11ecessary). It ,vill tl1en be fo11nd tl1at the 
1ilr111e ,,,ill clear it self a11d wo1·k nicely. 
1Vhe11 tl1e plan e botton1 l1as wo1·11 a littl e, 
tl1e leathe1· n1ay be 1·emoved; a11d after 
t11e plan e has ,vorn a,vay so rn11ch that tl1e 
' ·eye' ' becomes too ,vid e to "\\'Ork nicely­
{i.~rJecially "'it l1 smoothi 11g pla11es a piece 
,>t' leatl1er n1ay be gl11ed in tl1e n1outh t1nder 
tl1e lJott o1n end of the i1·on, '\ 'l1ich ,vill cause 
t l1e it·o11 to come nea1·e1· to th e ,vood a11cl 
closer in the '' eye.'' Tl1e lea ther fo1·1ns a 
bed fo1· the i1·on, a11d the [Jlane ,vill be found 
to ,vo1·lc 1nucl1 swee t er, a11d td clean 11p 
c1·oss-g·1·ai11ecl " 'ood l1ett e1·. H. H. 

JlBOU'l' 'l'HE CAISSON 1VORK OF THE 
l!'ORTH BRIDGE. 

FE,v person s, besides th ose tecl1nically acquainted 
,vith this st up endous monument of moder·n en­
gine e1·ing, can intellig· entl y g'l·asp the details of 
it. 'I'hey l1ear, in a g eneral wity, of the Forth 
B1·idge (01· th e Tay Br·idg·e) being a mile and a 
ha lf long, and that it contain s so many tons of 
s teel . 'l'h ey adm ir e th e fine st1·uct11re, but pe1·­
l1aps they do not think that th e wind may, and 
.c11n, exe1·cise a p1·essu 1·e on it of twenty pounds to 
the 8quar e foot ; b11t a 1·esist1tnce of fifty-six 
1)ounds pe1· sq11are foot ha s to be p1·0\·ided for-
1tn impossible pr essur e ! 

'fhe Fo1·th Viad uct is I~ mil es long; the total 
leng·th of the t,1·idg·e and ap1)roaches is upwards 
of l~ miles. 'l 'he actual leng·th s of the r·especti,,e 
{tpp1·oaches and the spans a1·e as f ollows:-

Frorn Quecns fer1·y side to span, 1,979 ft. 11 in., 
t en spans of 168 ft. e:1ch being in clud ed in this 
:11)p1·oach. 1'he first spa n fr om that side measures 
ii8() ft. 9 in. ; the t\vo g 1·eat centr e sp,tns are 
1,7: (J ft . each , an cl eith er would comfortalily 
holtl 11,,· Eiffel Tower ,vithin its ler1g·th. 1'he 
l•'ife SlJ"-Jl is, 11gai n, 689 ft . 9 in.; and the length 
<,f its arJ11ror1c;h, ir:cluding five smtill spans of' 
168 ft. e,tch, i8 \.166 ft. 7 in . 

A few n1ore 1)1:iin fa cts e1·e we dese1·ibe the 
•,,·r,1·],. 'l'he foun cl,,tior1s a1·e ca1·1·ied 88 ft. below 
,tlt (J s111·f,tc,,. 'r l1e weig·ht on th e base of a sing·le 
z:i1·<;11la1· piiJr is 16,000 tons! 

'l'J:11J tr)t:tl J:1eight of th e C11ntile,·er 1'Iasonry Pi e1· 
.itl1rJ1rtJ liigli-1 01tt(:1· rrtft1·k is 209 ft ., while it meas111·es 
~,lO ft . ir1 girtl1 . 'l'l1e1·e it1·e t \velve c.ir cula1· pi e1·s 
,i f wl1ic;l1 J:1itlf were const 1·11ctc d b)' pn eumati~ 
, ·,1isso11s, tl1e men wo1·lrir1g in r·ompr essed air. 

'l' }1<JI'fl ,11·(i Htce l phit es of le]:-in. t l1iclc in this 
sL1·11cl111·e, a11cl tulir is :·)8 ft. in circt1mfe1·ence 
\Vl.till: 11p11'a1·ds of 4U miles of ste el plat es hav~ 
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been employed in 'thes e tub es alone_! Tl1e cl1annel 
is mo1'e than 200 ft. deep ; and ,,,1th th ese dat r;. 
before 11s we may for1n some opir1ion, and g·;1ir1 

·some impression, of the Forth Bridg e and the 
,vork it demand ed. 

Besides some 55 OOO tons of ste el, th er e tire 
140,000 cubic j,a1·d~ of masonry. Th e str~ngth 
of th e st1·uctu1·e is mad e to eq11al a t ens1or1 of 
30 tons to the square inch. Th e 1·olling load, 01· 
weig·ht of traffic, ,va s t ested 11p to 1 ton per foot, 
01· '' t1vo long coal t1·ains, t,vo engin es and t end e1·s, 
and sixt)' ,v,iggons each on bot l1 lines, at on ce on 
the b1·idg e.'' 

Thes e ,,·e1·e some of the qu estions 01·, rath er, 
p1·oblems whi ch had to be sol,,ed be£01·e th e 
bridg e co11ltl be pronounced secu1·e. 

Yet a g1·eat deal had to be don e befor e the 
engine e1·s r eacl1ed such a stage, and of all the 
many int er esting poriions of' the wo1·l,, perhaps 
t-he foundations of' the pi e1·s we1·e tl1e most 

Fig-. J 

Fig: 2 
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Fig. 2. Hooke's Stepped Gear. Fig. 3.--De-
velopment of a Helix upon a Cone. 

st1·ilcing. These :f'oundations, upon which the 
cantilevers were to rest, w e1'e sunl, in the bed-
1·ocl, and boulder-cla)' of' th e est11a1·)·. Of cou1·se, 
the work was done unde1· th1, wat er·, and we ,vill 
just desc1·ibe how it was don e. 

Take the South Qu eensfe1·11' pi e1·. Th e caissons 
in which these foundations ""e1·e laid had to be 
specially constructed. Th ey v.·e1·e immen se 
coffer· dams, 70 ft. in diameter·, and we1·e s11nk 
by air-pressure. Thes e immens e cylinders ha, ·e 
the concrete built within them, 11nd four pi e1·s 
were th11s built. 

1'he caissons ,ve1·e sunk about 83 ft. into th e 
estua1·y afte1· having been carried out on i1·on 
c1·adle:, These po1·manent caissons consist of an 
inner· and an oute1· sliell. In the base is a space 
denominated the '' wo1·king chamber.'' Above 
was an ai1·-tiglit roof s11pported by gi1·de1·s. Th e 
air inside the caisson ,vas compress 3d, and of 
much higher p1·essu1·e than the wat er 011tside it. 
Consequently, as this g1·eat chamber '.Vas slowl.)' 
p1·essed down, the water and the silt and sand, 
diluted, we1·e ejected by pip es. Men ' ' liqu efied '' 
the more solid mud, and sent th e stiff clay up to 
an outer platform to lie tl1rown a\1'11.~·. 

'l'he 1·im of th e Cj· lind er ct1t do,~·11 lower and 

• 

lo,v e1· · and as fa st as th e soil and water were 
thu s f~1·ced into tl1e space it " 'as dincl1r1rged by 
tl1e occupant s ,vor l,in g in t l1e f1i1·-ch.arr1bcr! ai;~ 
scc111·ed b y ai1·-loclcs. If )'OU sti ck it 1·011. of stiff 
p 111>e1· endway s int o so1ne )·ieldin g 11:atc1:1rJ.l, an d 
pi elc tl1e in side of tl1e roll clean continu ally, )'OU 
will und erstand th e sit11utio11. 

At len r,·th. itft e1· m11t;}1 <Jffo1·t and ; l1ard wo1·k, 
th e euisso~1 01· cyli11de1· r·t,sted u1-,right arid fi1·rr1lj' 
at th e botto 1n of the J<'i1·tl1. 'l'l1r) ,vr1to1·, n1ud, 
and silt ha cl all 1Jecr1 sc,nt out itnd sent 11 p. In 
the imrnenso, ltoll o,1•, r1i1·-tight cl111mlJe1·, 01· corr1-
p1·essed-:1i1· el1r1rrtbe1·, tl1c, 1r1en ,vor l,e d uncler un-
11at111·al c:onditions of rJ1·essure. 'l'ho)' 11:td rtc)\V tc1 
fill in th e caisso11 to tl1cJ tc>l) (low-11•at r11· r11111·l, ) ,vit l1 
cone1·ete for· the fo1111llrttior1. 

I:Iow eould tl1e.\• g·ct th e cc,ncr·etc, irtto tl 1rJ air­
tig·ht caisson r Ve1·y e,1sil)·, r1s it p1·c,,·ocl. AlJove, 
of course, the ai1· ,vas rtt it s 11su11l 1J1·c,ss111·e; rt 
lcind of pa ssage ,, ·itl1 t,vo clor;1·s, tti1·-t ig l1t, ,va s 
111ade, and wl1en tl1e 11111><11· cloo1· ,vr1s sht1t thf1 
l)assag·e 01· '' locl,,'' :ts irt ,t c:1nal , ,, ·its f11ll of r1ir 
of tl1e 01·dir1a1·:r· kind. l\11t 1)y 01-,enir1g a tr1r1 intc) 
this air-lock, CO!l1l)l'CSS8(l ai1· of th e S,t1r1e })l 'QSS Ul 'O 

as the lo ,ve1· itnd \\·01·!,ing· chamb er· ,v,ts acln1itterl. 
'l'h e lo'\\·er door· ,1',18 tl1e11 Ol)f:n ed, th e (:c,r1c·rete 
sh ot down, 1111d tht , rrtc11 :1t once uegitn t cJ lrt)' it 
on the floor·, etc. 'f l1e lL1,,·e1· door ,vris th en sh11t, 
tl1c l1ppe1· i).ir 1tcl111ittt:cl, p1·essu1·e ,vith tl1e t>utsid e 
world equali sed, rtncl so clct capo filling· r1l10,·e, 
and em1-,t)'ing· liclo,v. 'I'l1us tl1e cr1issor1 ,va s 
pacli::ed a11d 1·a111n1c1d full of conc1·ete, tl ·1r" level 
1·ising· g·1·11duall}'· '\:\,' cJ1·kin g in th ese ch:1n1lJ01·s is 
unplea sant at fi1·st, :111cl th e1·e is m11ch si11ging in 
the ears . It is h,11·\l t.o ,vor·lc i11 s11cl1 1i1·esst11·e ol' 
ttir· ; speaking· t1nd l1eit1·ing r11·e difficu l t, rt11d one, 
cannot ,.,·histle ! Sickn ess sorr1cti 111es s111)01·,·er1cs, 
and on eme1·g·ing· tl101·e wer·e cases of pa1·1tl)'Sis. 
Ou1· o,vn ex1)c1·ie11ce ,vas confin ed to bl eocli11g of 
tl1e no ~e and r11uc:l1 discomfo1·t in tl1e h et1d, \\'ith 
rt d11zed sensat ion fo1· a c·o11ple of clrt)'S. 

N eve r·thel ess, tl1e "ll'Ol'],:: ,, ,as co11t in11ocl. Elo c­
tr·icit)· 1·esto1·ecl the afflicted, but n e,v h, 1ncls "ll'e1·e 
conti nt1all)' 1·cq 11i1·ed. A t length tl 10 fo11ntlation 
reach ed to on e foot of th e to1)- lo,, ·-,,·,tto1· 111:.t1·k; 
and llt'I'e th e g·r·anit e-fa ced su1)e1·str11ct11r·e was 
comn1enced. 'l'i n1 be1· stag es wer e e1·ec,ted, cr·ane:, 
fixed, l)lates arid b et1n1s, etc., hoi stccl u1J. The 
steel ,, ·01·1, ,,·:1s fixed on thes e platfo1·n1s, and 
fast en ed; th e stag ·es wc1·e g·1·aduall)• r·,tised as th e 
,vork pr·oceed ed. No scaffolding w:cts en1plo)·od. 
Th e b1·idge "ll'tts c·omrnenc ed outw,11·ds f1·on1 the 
piers on th e cantil e,,e1· S)·stem a 1,ind of n111t11al 
brack et support, tl1e st ru ct 11r e being g1·ad1111lly 
added to as ettch p o1·tion was fixed ; eac l1 piece 
suppo1·ting· a succes so1·, and 1Jf)ing· l,1·aced by 
opposing st1·esses . 'fh11s th e st1·11c·tu1·e is 1·igid . 

Sir B. B:1lce1· desc1·ib ed t h e p1·i11cii1)le so v.·ell 
and so simply at the Royal In st it t1tion, tl1at v.·e 
cannot do bett er· than quot e l1im :-

,, Two men seat ed on chair s extcnc l t,l1eir ;t1·111s, 
s11ppo1·ting th em b)' g·1·aspin g st iL,ks 1·,,sting 
('butting') ag·ainst tl1e ch,1i1·s. 'l'his 1·ep1·esents 
t,, ·o double citntilev e1·s. 'fh e cent1·:1l b c:t111 \\'tis, 
in this case, 1·ep1·esent ed b)' a sho1·t still, sl t1ng 
f1·om the n ea1· hands of th e t\v o 111en, an cl f1·orr1 
tl1e :,nc'.ho1·ag·es of th e cantil e, 'ers b3· 1·opes ext end­
ing· from th e oth er· h t1nds of t l1e rr1en to a 1-,ile of 
b1·iclcs. 1Vhen st1·esses ,ve1·e b1·011ght to Lear by 
a load on tl1e cent1·al beam, th e ,1rms an d the 
ancho1·age 1·011es crin1e into t ension , t.he sti cli::s ancl 
chairs into comp1·ession. '' So r·igidit :· and con1-
pen sation of st1·t1ctu1·es is th e r esu lt . 

Thi s is, b1·iefl3°, t h e id ea of tl1e c·antile,·e1· 
S)'Sten1. On the Fo1·th Bridg e t l1e s111101·st1·t1ctt11·e 
of the n1ain spa n s is comp osed of th 1·ee g1·e,1t 
do11ble cantil e,·er s, "ll'hi ch r est on t.l1e pie1·s. 1'he 
eent1·e one is 1, 620 ft . in length, th e sl101·!e1· pa i1· 
being· 1,505 ft . each. Th e cer1t1·cs of tl1(1 ,vide 
span s a1·e fo1·n1ed of g·i1·cle1·s 350 ft. long· :111cl .50 it. 
deep in th e n1iddle. 

J<-,1·om thes e det11il s "·e n1a ,, fo1·m so111e n otion 
• 

of the imn1ens c m,1ss of n1r1te1·ial ,,·itl1 ,,·l1ic·l1 tl1e 
engin ee1·s had to clertl, an cl the, tr E·r11t,nclo11s diffi­
culti es to b e su1·rr1ot1nt,,d . ..t\.ll tl1ese 1\'e1·e l1a1)pil3, 
o,,e1·come, and ,,·h en the 1·ail \\ ' ,l)'t:! g·et into 
tho1·011g·h ,vo1·kin g· ,1gi·ee111en t, :t nil tl1c st:1 t ions 
are equ11l to the a11t11n1n t1·ailic, tl1e 1·c:1l ,td ,·1111-
tag es of this sple11dicl , ,i,1d11ct ,vill 11,' l)l'r·cei, ,ed, 
r1r1d tl1c1 expenditur· e (£ 1,600,000 ) ,,i ll n c,t be 
Ull y11·vJ 11eti \'e . 

• 
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TRADE: PRESENT AND FUTURE. 

• * .. ('(, r •r fSJJ'.>1ll l ,·1ic e f 1·011i T1·cidc and, I-1id·u11t1·ial 
(i , ·11/ 1·, ,,, ,., 11<l N r1vs j ·1·011i ./i'actories, 11i·1.ist reach 
tl1e J,; ,/ it 1i1· 11ot lltt e·r tltci1i 'l'•ues1.lay 1nor1ii1uJ. 

• 

111(1:'-I, S·r ~:F:r,, ,\NT) Cll,\I , '1'1t,\11ES. 'l'l1e colli1.1)se 
of tit<' l l11rl111,111 stril, e 1111,s 1·esto1·etl to11e tc> 11, so1ne­
,, ,J1,1t " ·,·,1k 111a.rk et. H-e11111tite stocl,s l111ve l>ee11 all 
l,11t ,,x l11111st e,.J, ,,11c1 ·,vill 1·ise sligl1tl)'. 111 coi,l, 
ll \Jlli:,\.l'l\1.\Ce,,; seelll to 110Ult to 1111 t1!l,l']y 1·ec!uctio11 
i11 1•ric,es. I11 1·1,il,1 ·11,y 1111,te1·ial, 01·rl1J1·s a1·e still 
c,,,111i11g i11 freely. 1'11,,1·e is 11.lso 1111 ir1cre11.secl e,1,ll 
fo1· 111at eri 11l to lie ttse tl i11 t.!1e sta1)le t1·atles. Tl1e 
s t.o,·,·-g1·,1 t e 111tl11st1·y 11,,s ir11provetl sligl1tly, and 
lir,1ss -1v,)1·kers a1·e L11sie1·. ' 

}crLE, S .-\,v, ANl) 'l't1t)L 'l'1:,1.1)F.S. For files, saws, 
sl1i11l,t1il,lir1g a11(l otl1,' 1· tools, tl1e1·e is l)ttt little 
1\·a11t,,,l. '1' 11e e11gi11ee1·irtg t1·ii,les are b1·isk, arid the 
,vir ,1 t1·1i,le is fi1·111e1·. lwlli11g 111ills a1·e Iiot tloiI1g 
H.VCfttg' C ,,ro1·k. 

CYClaE 'r1: ,\DE. Tr ,,tle is at its l1eig!1t, exten<ling 
eve11 to nl ,ilti,, wh e1·e tl1e C1·y1)t1) Cycle Con11)any 
l1ave f1llc,l tltree 01·cle1·s ±'01· gearetl 01·tli11aries. Tl1e 
Ne1·tl1-\V( 1st.e1·n CJ•cle Cor111)1t11J', l\Iancl1este1·, l1ave 
l1ee 11 1, 1\·,,r,lt , ,l the golil 111etlal at tl1e Spo1·tsmaI1's 
r:xl1iLitic1n. l\I1·. R . ..;\. Vogt, 011e of Scotland's 
t'c11·,,1nost 11atl1 1·1tcers, is })11sl1i.11g tl1e sale of tl1e 

, El swick C)'cle, 1, rr1acl1i11e ,vl1ich has taken 
i1nn1er1sely 1vitl1 Scotcl1 ritle1·s. 

,JUTE 'l'll .-\DE. In Dt1n,lee b11siness is confinecl 
,vithin tl1e 111,1·1·0,vest 1>ossible lin1its. In the li11en 

• 
t1·1trl e a mo,l e r1tte ,legree of activity prevails, and 
vitl11es ,.1·e 111ai11tai11etl. Tl1e 1·epo1·ts fro1n France 
ar11l B elgi11111 reg,1rclir1g the ne,v c1·01) of flax a1·e not 
ftl,VOUJ'able. 

PI .llMDTNG TI! ,\DE. "\Vhn,t promises to be a some­
,vl1at seric,11s lrtlio11r dis1)11te is in prog1·ess ,1t Bolto11, 
,v11e1·c tl1e 111ast e1· pl11111bers 1tn,l glaziers l1ave 
,l ec i,lt·tl to l tick ot1t tl1e 111011 1>cnclir1g settle1nent of a 
,ii s1 >tl te ,v l1icl1 h,ts occ111·1·ecl :,s to tl1e 11011-1111io11 
11:tritl s ,vl10 h :,ve bee11 lat ely i1npo1·ted i11to the 
to,v11. 

B urr.1,rNG 'I'1t,\DE. Tl1is t1·atle is i11 fair condition 
i11 tl1e "\\' est of E11glttntl. l\Ior·e bricklaye1·s, etc., 
a1·e r c,111i1·etl. 'l'l1er·e is 110 sig11 at 1>1·ese11t of an end 
to tl1e st.ril, e at C,,1·tlitf. In Rocliclale a11d clistrict 
1111 l1r,1.11cl1t,s ti.1·e Lt!S)' · Tl1e sto11emasons a1·e still 
c111t t)11 st.1·ikc . . \t Stock1 :ior·t a st1·ike of L1·icklayers' 
l:tllt1111·ers l111s t1tl,c11 r•l,ice, tl1c mc11 sttt11tling 011t for· 
a11 i11crc'1tse of frorr1 5~rl. to url . J)e1· 110111·. It is 
s t,t terl t 11,1, t t.i,l. rie1· !1 ot1 r is t 110 1·tt te 1•1·ovrtili11g in 
111ost of t l1e t,1,v11s 1·01111ll l\[n,11cl1oster, ,vl1ile in the 
lattc 1· cit y li !J,l. 11c1· 110111· is 1i1ticl. 

1,:x c:1N1, ~:L11xc, 'l'r t ,\TJE. B11si11ess rernttins in a 
,11111 stri.t e. Loc o111,iti,·c L11iltlcrs a.re so1ne,vl1at 
Let t e1· sit 11,it ccl f'or ,vo1·k tl1a11 tl1ey l11tvc been cluri11g 
t,l1e p,1st 111011tl1, :1.11,l one or t,vo l,11·ge orcle1·s l1ave 
\)ec r1 J·,ook ecl for cotto11 n1acl1ir1e1·),, i11tenclecl chiefly 
fc,1· n,l,ro a ,I. J:oil e1· 111al,e rs co11t,ir111e to be fn,irly 
,vt,11 en 1r>l<)ye <l, li11t tl1c1·e is little <loi11g i11 tl1e 
Htr1t i,J11,11·y e1igi11e b1·,111cl1; ,vl1ile 111:icl1ir1e tocil rr1al{ers 
li ,1v,, gr·e,tt ,litli t:t1lty i11 flntli11g r1c11v ,vo1·l, of a11y 
ki11,l . 'l ' l1e 1\ ' liit s1111title holi<l ,1ys !1r1ve l1r1se•ttlerl tl1e 
ir(>lt 1r1a1·ket, l>11t tl1e J)1·ic ,,s c1f ot1tsirle l,1·a11cls of l)ig 
i1·011 .11,1,·e tl11ct11rtt etl co11si,lerably of l tLtr,. 'l'l1e 
tle111r1t1tl fo1· st ee l l,c,il e1· Illa.tes ltas rernai11e,l fa·ir·ly 
stl,11,l}'· 'l'l1c• sl1it>l>t1iltli11g ar1cl 111,1ri11e engir1ee1·i11g 
i, 1,l11s tri ,,s cc,11ti111te i11 tl1e sa111e tleri1·esse,l state, 
,vitl 1 tl 1c, e.,Cl' l>tio11 of 1:a1·1·0,v, wl1e1·e ,vo1·k is still 
1il t,11tif ul . 

S1 r.,r1,:r, ,\ N I) C !J'l'I,EI\\' Trt .\J)ES. Tl1e1·e is 11ot 
m11cli alt cr,Lti c,11 .i11 tlt e , ,ol111r1l' of t1·:1,lt1 i11 tl1e silver· 
a11,l :1\li,·,l l,1·,111el1t's c,f tr :t,!1,. 'rl1 0 ct1tle1·y t1·a<lo 
is i1111cti,•e, exc1·1iti11g i11 tl1e 1no1·e ,·,1l11ablo clcp111·t-
1ner 1 ts . 

'l' 1x ,\ NI) S rt1, 1,•r l\11·:"l'.\I, Trl ,\Dl ,S. l\.rari11fact111·e1·s 
iri t l1c, 1~011,lc,11 tli strict 111·e f:,i1·ly ,veil e11gagecl. 
(_ ', ,1111try 1·(111,,1·t8 ,1.lso i11,lic.,te i11c1·c,ase<l n,cti, ·ity. 
l >tti ry lL[•t•li1t11ct) 111,tk ers 1i1·e ,l tli11g a Lrisl, t1·1tde. '1'110 
L,,11,lor1 t i11-11l,, t,l rni1rl,e t sl, c,,vs 11, sligl1t i1111•rt1ve­
r,1e11t. S(111t l1 \\ 'r1l1•s 11,11,l l\[or11r1011tl1sl1i1·e 111·0 clt1ir1g 
a l1c,;cvy c., 1,ort t ,·,i,l e. 'l.'l1e g1ilv1111isetl sl1eet t1·atle 
is i11 :1. ,·c;ry lo,v cc>11clitio11. 

SIIOP: 
.A. CORNER FOR 1'11081\1 ,v110 vVAN'r TO TALK IT. 

l. - J, E '.l" l'~ : ll S 1'' RO,l COilrtESI ' OXDEN'l'S. 
Maori Ornamcnt. - J. \V . . l'. (ll<il/Jo ·1·11., J,J.T,( ) .) 

"' ·1·itt•s , -- ' ' ltt·r, ,r1·i11i~ to tl1e 111·ticle 011 'JJ(~s ig11 ,1,11cl 
Dcco1·1itio11 ot' ,111 Ag es' iu \\ ' OliK, No. lG::l, it 111ay 
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not be generall;v .kno"'n that . tile Maories, or natives dozen tools, and at one end a cl1uck something like 
of New Zealand, de1·ivell the 1notive of much of tl1ose on American br·aces. It costs 4s. at tl1e tool 
their orr1u.r11ent f1'on1 the convolutions seen in a shops. A f1·iend of r11i11eused this in his 3'r'in. cent1·e 
t1·ans\·e1·se section ef tl:le tree-iern . I may add tli,tt latl1e, and also i11 its p1·ope1· h,i11dle. thi11k it 
in the ea1·ly days Qf the se t,tlen1 .en~ lenlfths of tliis . se1·ewed i11to its haridle, so he could 111uke a cl1uck 
tree-~e1·n ,vere t1sed ex~ensively for d'r0,1n tiles, t~e ,vith a sir11ilar screw to l1old it i11 the lntl1e '..::.. F. A. M : 
soft 1nne1· pulp speetl1ly decaying, and the 011fe1· Souvenir Play Boolts. - G. S. ( f,anibeth). -I 
fib1·e a.lso beeo1ni11g readily disinteg1·ated, leaving l\ kno1 ·v notliing or tl1e book. W1·itc .to Hawes C1·aven, 
l101·n-l1.ke st1·11ctt11·e of ge11era}ly annttlar fo1·rr1, whicl1 scenic ui·tist. 'l'l1e Lyceu111. 'l'l1eatre, \\ ' .C., wo 111d 
a11s\vc1·ed the p111·pose adr1ii1·ably." · - · t111cl hlri1. · ·' 

5-oz. Egg. - G. vV. (Mo ·1i1no·1ttli) w1·ites :-'' On Relil;lrble Patent Agents.--J. B .. (Hudder.•fielcl). 
April 30 a Minorca, lien presented 11s with an egg ; -It is beyond 0111· p1·ovi11ce to n11111e ail) ' fit·111 i11 
5 oz. i11 weigl1t, 8~ i11. gi-rth long way, 8 in. gi1·th pa1·tiet1lar to whom yot1 111ight ·.er1trust yo111' in-
s111all ,vay. 011 exan1ination I found it contained 1. t· b t th f 1 · t 'I fl 
t1st11il sized egg i11 ce11t1·e, sh. eil nnd all co.rnplete, ••nd ven ion, 11 e nan1es o seve1·11 1·espec a,i e rrns 

" " have appea1·ed i11 the ad,re1·tiseu1er1t pages of WoltK .. 
, was filled 111) bet"·een shells with white. I ha,•e Painting Letters on Roller Blinds.-K. M. D. 
dan111,ged tl1e ot1ter shell a little in trying to blow it, (Ha?·lirig). - 'J'hel'e is no 111ediuni rriixed . wi .tli the 
as it was n1y intention to have kept the sl1ell." . coloul·s that I ani ·awar·e of. Coat tlie fabi·ic \\'ith 

Horse-Power.-F. B. C. (l,ivet1-poal) writes to · · son1e rather Eit1·on? pa1·cltn1e11t size. 'l'l1p colou1·s 
H. B. P. (Stockport):-'' '!'hanks for letter , Watt's ex- should not '' ciss' or '' 1·un '' on tl1is p1·epured 
periment has been doubted by sorpe, and .it J1as even ground.-H. L. B. . 
been published in 'The Manufact11rer's Gazette' that Agglomerate Blocks.-F. W, P. (Claplia .111.).-
the figures actually obtained by" Watt were 22,000 To n1ake agglorrie1·ate blocl,s fo1' J..,eclanc,J1e bat- · 

· foot-pounds: but to er1oou1·age his business.he off!'lred , teries, you "'ill 1·equi1·e a ve1·y powe1·ful pr·ess for 
to sellenginesreckor1ing33,000foot-poundsto a ho1·se- com ·pressing the agglon1e1·ate n1ixture wl1il'st lr<it 
power. Whether this be trg.e or not I cannot say,' . into an i1·on 1nould. 'l'l1e 1r1ixtu1·e of g1·ant1l1t1· ca1·­
b11t tnany 1lhi-nk 1lhllit' 'V\Cl>Y., f.ew lloPses .... eo~ta,; :,do · bon · and 111anganese pe1·oxide and shellac is tl1en 
33,000 faot.-l)OU,ndlij per minut~ contin ,uQri.slyfor ejgh.t n1ade J1ot-to 111elt tl1e latter ingredie11t-and the, 
l1ours. 'l'h1s ·is, however-, arnatterof111nalltnon1ent, whole subjected to vel.'Y: heavy pressu1·e i11 a hented 
and it . is sufficient · that the unit . c~~led a ' ·hQ1·s.e- : i1·on 1nould. No otl1e1· cement is used • ..,....G .. , E; h , .. 
pow~· · is equiva.lent to . 33,000. fo0,t-.po11.ads pe1· . · . 

, tlllinute • • It is an 'arbltr11,ry' unit, 'beql);use • ~O.· ,unit Dynamo.-H. S. (Bi1·kenliead).-Laminated sheet 
based. on such v·ariable conditicins ,a,s a ,horse's s,~jl,te iron fields ar·e of 110 use w hateve1· i11 a dyn ,an ·10. 
of health, ·trea .t:1nent, i!tnd ·eapa ·bi.li-ty •of ,W!{l'k ;can Your machine · n1ay give fair r!'ls'ults ,ai;; a 1noto1·, 
ever b,e absol '.u~e: and, ,f.u\·thei: ~ beC(li,1?,Sl:l.a ''foo .t' ·is but w.ill not be satisfactory as a dynan10; 'l'jie 
an arbitrary unit of length, a11d, a 'pound' p,n arbi- ' fields of a n1oto1· are be$t wheri eii.~ily P,:T!d r.eaqi ·Jy 
trary t1nit of weight." . . . , . · magnetiseil and demagnetised. 'l'he fielqs of 1L 

• ' ' ' . dynan10 sl1011ld retai11 a n1agnetic ·cha1·ge. Witl1 
,, · only 12 oz. of No. 20 Vl•i1·e on a 2t i11. a1·111atu1·e, ai.1cl 

II.-QUESTIONS • .\.NSW'.EBED-a:r EBITOR.AND ,S'llAFF. 6 lbs. of No. 16 wi1·e on tl1e fields, you would llOt 

Scene Painting.-G .. A. s. (Old,. T?·aJfor<l;).~.A. get much cu1·rent sl1ow11 on you1· sn1i,ll galvano­
sei·ies of papei·s on · Sce ,ne D.i,inting Q,p.peal'e . d in the meter when connected i11 se1'1es, becat1se the •-gaI-

"" · ' vanomete1· has a high resistan 'ce. Wl1e11 th~ a1·ma~ 
following numbers ~f WORl{: 92, 95, 97, 101, and . 103. ture coil is con11ected i11 sl1u11t witl1 tl1e fielcl n1a.g-
rBrass Handles.- W. B. (No1·thitmbet1·la1it1:), - net's coil, and d1·ive11 at a speed of I,500·1·evol11tior1s 

'You h!l;d better const1lt the ~!J,rd Vl'a1·e fitt111gs per 1ninute, )'OU sho11ld get a cu1·rent of two a.n1pe1·es 
dealeI'S 111 your own town ,, anti, fa1l.1ng_thei:,e, get on,e at . a press1)1·e of 20 volts f1·0111· tl1e.,n1achi11e. If yot1 
of tl1em to send your s.ampl<'l_ t .o ~1r111111!fl1am. If It put a d1·t1111 a1·n1atu1·e in you1· 111acl1i11e, yo11 "'ill g et 
can be matched anywhere, B1r1111r1gha1n1s tlie place; . . P.oor 1•esults, si11ce ,,•ith an ar111·at11re 2lin ·. x 4 i11 .. ther e 

Tinman's Tools.-W ·. ·S. (Ba1·ki:ng). -The 111a- -will be as 1nt1cl1 dead as active ,wire. It will b.e tl1.e 
chine you spealc about is called a '' jenny," and you same "'itl1 a ri11g a1·111att1re .. Tlie en!3,s of ea9l1 0011 
co11ld not make one yourself, or anythin"' si111ple1·, 111ust be connected to t,vo ne1gl1bol11·1ng sec~1ons of 
that would answe1· the p111·pose, except a Tralf-moon the com11111tato1·, itn\i the1·e shot1:lljl. qe as n1any sec­
stake, and that will 011ly do one of tlcie nu111e1·011s tions as there a1·e co1ls.-G. E , B. · . , . , , : 
tl1i11gs th,1,t can be do:ae · v•,i.th a jenny. Tl1e prioe lnoubator.-C. Q, P. (Bacup).-Tl1e, cause of 
of a jenny, small size, is about 30s. Cons11lt tl1e your regulato1· not acting may . be: (1) tube too 
articles in Vol. ,II. of "\VoRK for desc1·iption of this small; (2) eitl1e1· too st1·ong, 01• too n1ucl1 of it; 
and otl1er tools.-R. A, · (3) da1npe1· not properly balanced. Re.itd over the · 

Green Stain.-H. E. 'f. (Ha1'?·oiv TVeald).-The ir1strt1ctio[\s agitin, ca1·efully noting t:l1ese roin~s,. 
11st1al staini11g n1edi111n is ve1·dig1·is steepell i11 l1ot 11;nd yot1 '".rll p1:obably tl1e11 find wl1e1·e. the n11sch1ef­
vinega1·, tl1011gh I !rave found the a11iline dyes, s11cl1 lies. I tl11nlc f1·0111 you1· letter No. 2. 1s the }vrong 
as 1'01nlinso11's, ver·y good. 1'110 olive-g1·een colou1· 011e.-LEGI-IllRN. 
to whicl1 you 1·efe1· is n1uch i11 , ,ogt1e i11 A111erici1, fo1· Lathe Attachment.-'!'. B. B. (Stolce .1Vewi11gtoii). 
s111all tables, etc., and is gained by giving two coats -1\11y tool 111c1·cJ1ant ,, •ill get the attacl1r11e11t 1·ou 
of g1·ee11 stain and one of black; or the 1vo1·Jc 111igl1t wa11t to yot11· 01·dc1·. \\ Te ca11not insert tl1e pet1·0-
be stai11ed gree11, the11 use a blae,lc filling-in p1·e1•io11s leun1 c11gi11e add1·ess. 
to polisl1ing, whi9h latter, by the way,. shot1ld be Keltic Ornament.-l 'I. C. K. (Liv e·,·pool ).-1'here 
do11e by, the .white 01· transparent _pol1sl1. H. C. is 110 ei·i·o1· i11 tl1e <lesign to ,vl1iol1 you r efe1·. 
Stepbe11.s St!!-IDS, C!!-11 ~e proo,11;1·ed_ 11,1 n1os~ la1·ge Magic Lanterns. - A O !'l'Y 01'' LONDON SCijOOT.-
to,vns either 11\ ~1qu1d or l;'.o\vde}, foim, tl1ey incltrcle BOY.- lvltieJ1 ltp<i11 tl1is st1bjeet a11d opt ,ics ge11e1·all.v 
t,vo sl1acles of gree1 1.-LIF EBOAl. ,,•ill be gi, ,en i11 tlie 111'ese11t , ,01urr1e of vVORL{, whic .11 

Sheet•Mfltal Workers' Guide. - RESIN, - '!'he co111111enced witl1 No. 157. 
best boolc I k110,v of 011 the st1bject is C. 'l'. lVIillis' Current for Electric Lamp.-H. IVIcM. (Bootle). 
'' Sheet-:tyletal vV01·!r," p11blisl1ed by .!<'. & N. Spo11 -It is qt1ite t1·t1e, us yo11 s11ppose, that it is tl1e 
(9s.) ; ana for elect1·1c bell .,vo1·k, I can 1·econ111!e11d 0111·1·ent volt1n1e, cxp1·essecl by tl1e te1·n1 an1pe1·e, 
])'. C. 1\.llsop's b?ok, p11bl1sbed by the s0:111e ti1·1r1, •• tlittt gi,·es the J1e1,t a11rl, consclJue11tly, ligl1t to tl1e 
(3s. 6d.). 1'he a1·t1cles tliat have 1ippea1·ed 1n WoR1-: liin 1p '' · a11d :vo111· f1·iend tl1e elect1·ici,1.11 v,as t111ite 
f1·0111 the pen C?f M1·. G. ;E. Bo1111ey 1,1·e. ,ilso i·iglit ,;hen lie rlescrilied tl1e la111p as a t amp ere 
tl101·ot1gl1l:1; p1·act1c_.il and 1·el1able, a11d co11ta111 all Ja 111p. Btit (a11ti tl1is is i, Ja1·ge '' b11t '' of g1·eat co11-
11ecessa1·y 111for11111t1on.-R. A. seq11c11ce) tl1e dcscri11tio11. of tl~e l,i111p, as give11 b:y· 

Battery for Silver-Plating.-J. IC. (Catl,ca .i·t yo111· f1·iencl, le1,,·cs yot1 1n a tog, 1111able to deter­
Road). - lllt1st1·ated ar·ticles 011 Silve1·-1~1,iti11g a11d 111i11c 110,,, you 1t1•t1 t.o get l1alf a11 a111pe1·e of c111·1•ent 
Gildi11"', s11eci,illy ,v1·it.te11 fo1· jcwelle1·s, ,, ,ei·e gi,,e11 tl11·ot1gl1 tlte l11111p, fo1· elect1·ic c111·1·ent m11st 11,,,,e 
in N os: 107, 110, ,tnd 1!2, pp. 35,' 82, and 118, Vol. II. pote11ti11l 01· p11sl1i11g po,, ,c1· (111tn1ed E.M.F.) behi11cl it . 
of vVORK. !11 tl1ese you ,vill find ft1ll i11strt1ctions to p11sl1 it tl11·ot1gl1 tl1t1 1·esist1111ce of tl1e la111p fila­
fo1· 11111l,ir1g a st1it1tble batte1·y. I r11ay acld, i11 p1tss- me11t, 1111d tliis is ,i11st. tlie i111po1·t1,11t f11ctor lost sigl1t 
i11,r that I l111vc fo11ncl tl1e tl1·y b1,tte1·y sold by t.l1e of ,, ,11011 011ly strtti11g- tl1e n111rJer11ge of ct11·1·e11t 
1<~1'ect1·ic St()l'CS Co. ,·e1·y ha11dy fo1· doi11g SllCll little needecl to ligl1t tlte fil1tr11e11t. 011 tlie otl1e1· l1a11d. 
jobs 11s gilcling or plat_ing a fe,v 1·i11gs, pins, if 11 la111p is cles.c1·ibed its 1,11 8-\·olt o.t· 11 16-volt , l~r11p._ 
b1·oocl1es 11lbe1·ts eto. It 1s 11.l,v1iys 1·ead)· a11dclea11. ,,,c l,110,,• t:l1at rt: tul,es 11 c111·1·e11t \1•1tl1 a pote11t1al of 
'l'lie E. S. Co. st1pply it ,,·itl1 11 '' plati11g set'' for 8 volts 01· 16 ,·olts tt1 p11sl1 tl1e 1·eq11isite a111pe1·age of 
1111111.te111·s, and it is givi11g 111ucl1 s1itisfactio11.- c111·1·ent tl11·011gl1 tl1e. fila111e11t.. 'l'J1ere 111,t)' be 100 
G. 1£. B. a1i111e1·es of c:111·1·(·1it 111 t.l1e ge11e1·11.t.01·, \111t ~,,e sl1ull 

Resolution of Foroes.-CouKsc1in:,,·. - E ·r1·a- 11ot get e11011.gl1 of it . tl11·c?11gl.1 it lti-1·01,t l~111p 1111less 
t ·i1.11i. No. 162, page 93, second colu1r111, seve11t.J1 Ji1re tl1e 1~.111.1<. of t.Jie c111·1·e11t 1s lli ,·olts. - l,. l~. B. . 
1'1·0111 tl1e botto111, fo1· '' lt" = P' + 2 PQ cos a," 1·eatl Battery for Coils ;- -"-~l,\'l'EUR .-I!1st1·t19t1011s 
''lt' = P • + Q• + 2 PQ cos a." fo1· 1111iki11g ,, J ... ec:l1111c\1e. IJ1itt<,1')' ,,,~1·c ¥'11·e11.1n No. 

American Chuclt.-'l'AYLOii.-I donot,tliinlr y011 ~7 of \\ T<JJtl{. l\1s t1·11ct1011s \)I1 li1,tt,c1·1c~ tc11·cc1\ls, 1t~d 
c,, 11 bi1y tlic cliticl{ usecl on Ai 11ei·ic:tri bi·tic,tis 1ll11st1·11:tc_d ~let.iL)l.s ~f 11, 11.1e.,l'.c,11.l co1l, 11•111 be &"1ve11 )D 
sep,,rately. It is exti·einely cheti.p, birt 11_ot gooLi tl10 se:·1es ~[ 1t1 t.;_cle~ 011 ~.(>1ls t1bo_11t to. \ic ~1:l)l1shecl 1n 
611011gli for lioldiiig ,voi·k iii a latlie; also 1t ,voiiltl vV01t1,. ~ 011,~1111,lso t111c~ 111t1e!~ ot 111!c .. 1est e.n.tli:, 
loo\{ too bi•r aitd ht,ve too 111ticli 0 ,,ei·IiiLng to <io s1.t111e st1l1,1t1ct 111 111y )Jti<)I, 011 I_11cl11ct1on Coils: 
,,•ell 011 s11c1~' a little l1tthe as yo11 co11ld cl1·i1•e ,vitl1 ~'e havt 1 1il)t ):et: p11LJl1sl1l,cl iLn ~1:t.1ole <111 Mag~1et 1c 
tlie t 1·e[t<lle of a se\vitig. 11111cJiirle. }leiire 111ber, t.lic ~~lcet1·1c. l\1.1,el1111es , b11t. 111t1y pos,s1bly <'l,o .so 1tt so~i1e 
foot-po,v_ei· y 011 ci,n_ c;xe.rt 011 a se,, ·irig·Illi~cliiiie t11t111·c. t1r11,e: !;{~0111 ~~11ot be [ou11cl fo1 a dcsc11p-
t1·efl.<llo 1s 11ot s11tli.c1c11t fo1· ttriy b11t tlic sri10.llcst. t.1011 of 011e 111 , . l1op. G. E. 13. 
,voi·I{ a11li. it ,vo11ld l1e 1iseless to i111t 11. latJ1e of 11io1·e Corrosion in Steam Boilers. - .T.lvl. (Dawle:i1)-::-
tl1an 2 \ in. centr·es t1,1on it. 011 s11el1 it s1111Lll 11,ff1ti1·, Sc11lir1g i11 ste11111 boile~s l1,1s 1i)1,•a)0 sb ee 1111._so11rceof 
,vitl1, s1,y, 11 .} i11. 1111t11rl1·el, 11, el111t:l{ :3 i11. long f.tnd 1111 t1·011l)le, and tl1e ex1)e1·1e11e1; ot t,, .? gei1e1:at1911.s dt1.es 
inel1 in 1ii1,111ete1· ,vot1ld loo!{ a,vl,,va1·d. I ,,•oulcl not not , sho,v 11s ,111)~ c11re- 1·eal.ll' 1·el}1tble-fo1· 1t, p1e­
l11t\' C a self-e e11t1·i11g el111c.l~, b11t ti. si111ple ?IlC ,1•it,lt ve11tio11 is be( ,te1·,. 1111cl et1s1Jj· .e.tt~ct~?· H eat Y!)llr 
,, ir1. 11ole 0.1111 it set- sc1·c,v for tl1e l1t1·ge1· cl1·1lls. to be feed ,v1,te1· 1,·1tl1 11 ve stea111 cl11ect tro111 tl1e, boiler 
;11itcle 1'1·o'111 t i11. 1·01111,t steel, 11,ncl 1i11otl1et· ,vitl1 I i11. i11 11, st1it11ble feed _,v.ate1· l1e11t.e1·; tl1e scale, If any, 
l1ole fo1· sn11,lle1· <l1·ills to l)e 11111,dci of ·~ i11. 1·ot111d ,vill tl1e11 be 111·ec1i)1tated· befo1·e the ,,·ater enters 
steel. 'l'he1·e is a l1•t11tllc rr1ade hollo,v fo1· about a tl1e boile1·, and, moreove1·, so1r1e eco11u111y ensues. 
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1'11erl, is no ,vaste of 11eat i11 this 11roeess, an<l in 
] ·11·.:lGtic:l~ ~1, gELi.n of ,1l~c)L1t ~ix~ J)e1· ce11t. l1as been 
JJl'O\ ' C(l Ill ll1i:l,l'll18 "\.V()l'.i(. -1 1 • ( ,. . • 

Je,vel-Case Maltin~.-l~I'l'TER.-'rl1ese a1·t1eles 
;tr~ i11 JJl'CJJ,t1·1,ti<111 lJJT it fl1·;1t-1·1_1tr,_l1a115l, and ,,·e l1rJ·pe 
t,-' 111cl ulle . tl1e111111 ,rol. l V. oI \\ Ol{l~. 

Upholstery. - l'l'[s\l'.LE. - 'I'l1is sub.it;ct sl111;Il be 
, ,j 1·c11 i11 \\ ' (JI{I( ,is stl(J11 as ,ve a1·e s111tecl ,,·1tl1 .a 
1I,0 1·011••l1lv ''(tori 111,:1.11 c,ipable <Jf ,v1·iting al1011t tl1.1s 
J:,1·,,11cl1"'iir·,,~11·!,. 'L'l1e1·e is a11 l Ji1l10Jste1·e1·s' Cl11li in 
tl1e neigl1bo111·hoorl ot' 'l'otte11J1arn Co111·t l{oad. Con­
s tilt tl1e Lo11llllll l)i1·ecto1·1·. 

Zinc a11cl Copper.-OLD RE.\DEl?.-If yo11 l1ave 
tl1c i11••0Ls lJ\' vo11 1°011 1111,y se11cl t.l1e111 to be 1·ollecl 
to ,,a 1~·e 1:,v t'lit, tlicl l:,1,1·!, I{olli11g l\'lills Co., 8l1ef­
rlc,ld. ·1,',t ili'r,g- t.l1is, 1v1·ite to 1Vless1·s: 'l'11c!;:e1·, Y 01·k 
Sti·c , et, Sl1ritliLilcl, st.11ti11g J';>t11· 1·ec1111_1·c111e11ts, ;1v!1~ 
,,·ill. 110 cll111l1t., lit, 11.hlc, to s111t. J'Oll, IJe1r_1g 11ge11ts for 
1111 tl1r: l1,' .sL !1c,11ses i11 t.l1e t1·11tle.-N'. lV[. 

Exan1inations. - -lBN<,INl~Eit.--'l'l1e!'e is 110 offi.ci11l 
ex,t111i11,1tiL111 11•!1icl1 tl1e cl1·ive1·s of st.11t1l111a1·J• c11g111es 
;11·c 1·e1111 i1·,,rt to 11r1ss . 2\.. ,·e1·y excellcr1t: l1(!ok to st~1ctJ' 
is '' st,1 ,t ic111111·}' Ji;11gi110 :r)1·i 1·i11g," liy lV[1ol111el I,.e)·­
i1ol,ls, 111·i,;r, Js. Gel .. µ11blisl1ecl by _()1·osl1y LocJ,,,·oocl 
,<;;:, ( :ci., S1,1.tic1r1crs' l[11ll 00111·1:, I<::.0.-J. 

Hangi11g Booltcase. -It. 'l'. C. t~e1t•1:c1stle).­
.1\.cc:,11·cli11g- tlJ yl1111· 1visl1, I 1111,,e cles1g11ecl )·011 a 
J1,,1,g·i1i.g- l10,1kl,,tse . As yo1111,1·e P.c1·l1,111s rt1\'1~1·c1, 0011~ 
zi,ler,,t.i,111s ot' s11rtc;e p1·e,·e11t 11111·111tecl 1lese1·1pt1011 of 

• 
. ' 

Hanging Bookcase Design. 

cl(•t11ils: b11t if )·011 tl.l'l1 ,lo11btf11l 011 ttll}' pa1·tict1lar 
r>t>i11t, ltt1rl c,1.11not s,1,tisJ'y yo111·self by 1·efe1·ences t.o 
lJ:,,,I, 11111·11 liors, ,v1·ite ttg11i11 expl;1ini11g )·c1u1• diffi­
,c11 l I,·. - ,). 8, 

Hard Stop11ing.-1'. I-I. It. (York).-'l'l1e arlrlress 
,vl1t,1·e tl1is c,,11 be bo11gl1t 1·eally 111arle is \Y, 1-I. 
!F11.1.Jrr1ti1· & Co., ()Ill St1·c;et. J.,rJ11llo11, l<~.O.; it can also 
lie lJl>t1gl1t f1·0111 J\,J1·. l{i11gsto11, ,'t)11eer 111e1·cha11t, 
J:'(ll' B 11 ()!'() S t1•etlt, J3i1·111 i 11gl11t111,-LIJ<'IcllO A'f, 

Plant Pro11agator. - B,\IiRA. - A11 illust1·ated 
fl.]IS\V(ll' ll]l))Citl'ed ill ::S:cJ. 167. 

Sheet Vulcanitc.-A. D. (Bi1·11i1'.1ioha,11i);-A 
l11111cl f1·et-s'.1.1v 111111 ,, .little patience ,viii e11al1le yo,1 
l.O !L(;C()/11JJl!Hlt YOlll' t11,s];: 1vit.l1 ease,-(lVI \'I\'ic. 

S111,\ll S11arlt Coil. -: [{ALT,l'fYPE.-1\.. eoil of the 
fr>llll\1•i11g \ii111c11sir)11s ,viii gi\·e a ·,1, i11. spa1·Jc ,,·lien 
, 1·(i1·l,t,cl v111tl1 t,11r1·e11t f1·0111 011e 11i11t bicl1ror111ito or 
'.;(1r:,,111(1i 1teirl .<c~,Jl: 8lift_iro11 co1·0, 11 i11. c~i111r1ett,1• by' 
., . 111. 111 lc•11g t11; l1olil>111 011cls of cibo111te 01· l111.1·d: 
,, .,, ,, ,1, . . ) i11. i11 t.l1ic,J,11ess by 2 i11. i11 rlit1.111ete1·; 1i1·i1n-
11r.,· 1,·11·,, , t1vo l,tyl>r·s of No. 2·! sill<-cr1,•e1·ed copper 
11· 1 re,; s 1,(:t111rl,t1·y w i1·e, ·i oz. of No. ·10 silk-covered 
'':'IJJ11•1· 11•ire; cirJ11,le11s(11·, ·10 s11ce1:s of t.i11foil 2 i11. by 
l. , 111. ll11r1. rtll 1vi1·1, tl11·r1t1g-J1 l1ot: 11111·atlin ,,•11x to 
t l1,,r,i11g·J,J5.-11,s11!1tte it; l1ti1·e tl\'L) .l'olcls c1f 11111•t1tl1necl 
i"l il<·1· J,c·t.1,•t,, ,11 t:c,1·(~ rt11cl r,1·i111t11·y, t,11d tl1ree folrls of 
1.11,, H,11110 l!t,t~·vL,c,n p1·ir1111ry tt11tl socon1lt11·}·, l3t1ste 
r,,1,,11 l:ty, , 1· 11·1t.l1 .11,,L !J11r,tlll11 \V11x befc1re wincli11,, 
l)fl Ll1(; 11(\Xt..-- (l. ],;, 13. M 

, , Mastl? Patnts.;- -,T .. A. (Glc1,.9ooi11),-- Tviess1·s. , 
I ,,11111 r st. s ,1.,l,l1·<1R8 Is lC111g '\,\'illi1i111 St1·eet E O · 

Jl<Jt ' l1(1c1lf•\ 1 Str(it• ,t. ' .• , • • 

Cl1iclc Rcaror ... - 1). (; , (fl.'o .,Jrl1l1•c,q,9),--' J'l1is, as 
) ' ( JI! ,11111,:t\ ' (\ Hl\('ll, ll)Jf.l(l<ll'll(l i11 Nl). 151 <Jf '\Y()[?J{, 
: .'' 11111.t .. }'''.'.! )l; :('.11 !1.<l it)llg'(•.1• ],Il(\jl }'0\11' <;lli(;.1(8 ill III! 

,,1,1 11,11 .. 111.1!, .1,,11 111,1•,1 g-r1t tltr ) 01'11c,l,:s 1:i1·ovos 
t,J,,: 1·11111,, 1,l' J,1,:,; 11,,11:'i's 111·Lic l,.•s irt \V(JJ{l<.-J~rJ. · 

Winclo,v Fra1ncs, ctc. - A r•r ·rtIGN'l'ICT1 I, ,\D.­
J\i ·ti,, .1,;' .''11 1 l11•.11~1,,,1·c, :LJJpt111.1·l1tl i11 Nos. l:J5, 139, 117, 
llll(.l (,1 ., l)l \V(JJ , I,, 

WORK. 
. 

Child's Mail Cart.-.\. N. ( Urcb1·ldoe).- '' H<11v 
to M1tl,e 11 Mail Ca1·t '' appea1·ec1 i11 \'\ ' ORI,, No. ,lO. 

Lacquerl?g,-OONS'l'AN'~' R ,lGAD:Gll.-'1'11.0 1·e11Jy 
to I-I. J. (OxJ0 ·1·d) a11pe1tred lll \YOI{I~, No. 1U1. 

Sycamore for Violin.-E. H. (Rocle Ji'c1·1·11).- As 
you 111,,·e 11ot got tl1e i1·011shtl1e 011ly ,v,1y I ca11 
s11ggest is 1:o tr)' and be11tl t o syca11101·0 wood l1y 
tl1e aid of steau1, bendi11g it ge11tly, so as 11ot to s11111> 
it.-A. J. H. 

Model Yacht.-A. H. D. (Jvla1·11lcbo11c).---'l'l1e 
ge11tlen111,n who is 011r model bo11~ s11oc~11list l~11s 
ki11dly p1·on1ised to give yo11 a11 1.11t.01·v1e,v ,1·1tl1 
yo111· n1orlel. Please send yo111· full 11a1110 t,11d 
add1·ess, tl1at tllis 1110.y be ar1·11r1ged. - l<:D. 

Decorations of Organ Pipes, and Alpha­
bets for Sign Writing.-It. G. (G ·1·a:11.tl1a11i).- £ 
it111 11r1able to iioint 011t a11y 1111blished set (Jf colo111·c1cl 
desig11s fo1· cl1t11·ch 01·g1i11. pipes; vossibly Sl?111e 
1·eader of WOllii: c1tn a11cl ,v1ll do so. Tl101·e a1·0 l1111t.s 
011 tl1esubjecti11 \VoRT<,Yol. II., p. 160, No. 62, 1vl1icl1 
n11ty pe1·haps be 11sef11l. .1\..s rega~·ds alpl1_11l>ets, 
thc1·e is l\ir. F. Co11ltl1ard's ad ,•e1·t1se111er1t 111 t.l1e 
'' Salo 11nd Exch1tnge '' colu111n of '\Vo1i1,:: ,veelcl) ' , 
,,•l1ich looks as if it 111ight b~ tl1e ,,e1·y t:liing to s11it 
lt. G., but I ha,'e not seen l11s letters.-S. vY. 

Fret Market.-S. '\Y. (Clicslia11i), AMATElTil, 
.c\llDROSSAN, and 0'l'IIEllS, -l!,01· so ]Jing f1·et,,•01·], 
apJily to S. P., 2fl, I-ligl1 St1·eet, B1·0111sg1·01·e, ,vl10 
sl1ould advertise i11 \\-'0111,::. 

Etching on Bone.-A. E. S. (Gltisoow). - Vse 
sulpl1u1·ic t1ciri.-S. ,v. 
. ·Engine,.c-,T. S. (Glasgo1,,).-No boo], s11eeially on 
a lio1·izor1tctl e11gine, bt1t J.Jle11ty 011 ll11gi11es i11 
gene1·1tl. 'l'l1ere is lloln1es·s, v11blisl1ell liy I,011g-
111a11s 11t 6s., 1111<1 J,tn .1iest;>11's, 1111l1lisl1ecl by G1·itli11 :tt 
7s. 6ll. If you ,v1t11t to l,r10\V 711>11, to 11ia,lcl1 s11cl1 1111 
er1gi11e, you ca1111c,t clo !,Jett.e1· tl1a11 r·earl l~ . .c\.. ~i. 's 
p,1,1)e1'8, J t1st cor11.pleto1l 111 '\Vori.1c. A s111all \'e1·t1c1il 
e11gine will be clesc1·ibed in tl10 J)1·ese11t ,·0!111r1e of 
\VORI<.-J. . 

Turbine.-J. B. (Keioliley).-Guntl1e1·, of Old­
han1, can sup pi)· such a tu1·bi110.-J. 

Strilting Medals.-J. 1£. (l,it1e1'POol).-.A.ny 011-
g1·a,·e1· ca11 get tl1ese dies n1ade fo1· you.-J. 

Castings. - '\-V. H. H. (Colne). - Do you 111ea11 
sto,·ing tl1e n1oulds in wl1ich casti11;;s are 111atle, or 
the pi·ocess of varnishi11g 01· japann111g tl1e casti11gs 
the111sel,·es 1 Say ,vl1ich.-J. 

'' Statuary Ware.''-J. l!~. L. (Middlc,~bro11.r1!1. ). 
-'1'110 cl1ief Lonclon n1al{e1·s of fig111·es, etc., ir1 
:plaster a11d si111ila1· n1ate1·i1tls (whicl1, ar1,i 11ot oli­
Jects of l1igl1 art, 111·e. ,ve pres11111e, the '' stt1t11111·y 
,v111·e '' requi1·ed) are D. l31·11ocia11i & Oo., ltt1ssell 
St1·eet, Co,•e11t Ga1·de11, '\-V.O. 'l'1·y tl1e111. - 1\1. 1\1. 

Bamboo.-'\Y. '\Y. (Live1'Pool) ,vii] find a11 a1·ticle 
011 tl1is n1ate1·ial-111ethod of ,,•01·ki11g, tools, etc.­
i11 Vol. I., page 318 (No. 33). 'fhe1·e 111·0 t,lsc, 111ti11y 
usef11I l1ints on the s11hjoet i::catte1·ell UJJ tt11li clo\1•11 
t.!10 c1J!u11111s of '' Sl1op •· in tl1e tl11·ee vols. of \'\T 01,1,, 
:>vl1iol1 are too n11111e1·011s to be specified.-l\'I. M. 
· Cabinet - Makers' Journals. - I~. M. D. 
(Jiarli11g).-In additio11 to tlie Ji'1t1·11it1i1·e Ga.zette, 
J)1·ice '4d, 1nontl1ly, there · a1·0 1'!1e Ca,/1i1ict-JJlc1l,:e1·, 
6d. 11.ionthly, and F1i1·1i·iture a1id Deco1·cttio1i, 6tl. 
111ontlily. Fuller partic11la1·s ,vitl be s11p1Jlied upon 
i11qui1·y at a11y 11e,vsage11t's. · If you pu1·cl11ise '' 'l'he 
l)i1·ecto1·y of 'l'ecl1nical J.,iterature," p1·ico 2s., )'Oll 
will find tl1erein 11amecl 111any good An1e1·ican 
in1igazines, wl1icl1, if you can afford tl1eir p111·cl1ase, 
wo11ld assuredly p1·0,•e of g1·eat service to yo11.­
J. s. 

Banj~ Mali:in~.-G. ff. ~· (Leeds).-l\111cl1 has 
been said on BanJo Mal<1ng 1n •· Sl1op." Y 011 should 
1i111·el1use the i11dexes to Yols. I., II., tir1d II .l. 

Brass Fittings.-W. H. (Li ·verpool).-Your best 
pla11 is to keep yo11r address before our readers i11 
tl1e '' Sale and l<Jxchange '' eol11n1n. 

1Eollan Harp.-J. U. (Bo1i1·ne1no1ctl1.).-'' I-low to 
Malce an .Ai:olian fla1·p" appe!11·ed in \VoRI,, No. 55. 

Woax, Volume J,....:fr. W. I-I. (B11.th) and otl1er 
co1·respo11dents ,vrite to F. C J. (l{i ·1ig's 01•0,~s), 
ott'erin"' Yolt1111e I. of ,,r ortr.: for sale . ....:['l'hese co1·-
1·espo11dents ,vould do well to .ad vor·tise i11 ou1· '' Sale 
a11d Excl111,ngo '' colt1mn.J · · · 

. . -
Photographs on Tin.-B1\I'TISTA • ..:..T11e tint.ype 

or fe1·rotype plates a1·e p1·oc111·able at Fallo\Vfield's 
in Chari11g C1·oss Road. 'l'hey a1·e usual!J' ,vo1°J{ed 

, ,vith wet colloclion, a11d as s11oh are q11ite 1111s11iti1ble 
, fo1· yo111· cleteotive c111ne1·a, whicl1 req11i1·es plates as 

1·apid as possil1le. · 'l'l1ey a1·e also sold cottted with 
: en1ulsio11, b11t t.!1e price ,vould not be vo1·y n111cl1 

l~wer tl1an glass. A shijli11g a dozen is 11ot a ve1·y 
high flgu1·e; tl1e wo11de1·1s tl1ey can be 1naclegood so 
cl1eaply. 'fhe spec11la lo11s, altl1ougl1 worl<ing ve1·y 
well, is scarcely quick enougl1 for l1a11d-can1era 
,vo1·lc. - D. 

Domestic 011 Motor.-A. G. (Lha ,1il>1'11dc).­
. Benzoline is too cl11ngerot1s. You . sl1011lcl go to 

I'1·iestn1a11 I!ros., I 'Iolde1·11ess Fot1r1d1·J•, lI11ll, a11d 
, 73, Queen Yictoriti Sti·eet, Lonpo11 ; tl1oy 11111!,o 
· e11gi11es act11ated by 00111111011 pt1t1·0Je11111 oil f1·(1e 
, 1·1·01n all the q1111ge1· con,Bected with tl1e ligl1te1· ciils, 

1111cl no extr·a 111s111·a11ce 1s cl1argecl. A la1111cl1 28 ft ,. 
, l<J11g l1as been fitted ,vitl1 11 5 h, .. JJ. oil e11gine .1'01· 

exl1ibition p111·11oses, a11d ea11 be soe11 at I-11111; it c1111 
lie p11t in 111otio11 i11 a fe\v n1in11tes. '.l'liis 011gi110 
l1as bee11 adopted l>y t;l1e l<Jlde1· 13retl1re11 of tl1t1 
'l'1·inity Ho11se, tl1e I1·ish I,ights, a11d t.J1e N l11·tl1e1·11 
Ligl1tl1ot1se Boa1·cl.-1!'. A. M. 

Enamelled Hollow Ware. - '\Vrr,Lllr. , -r- Fo1· 
e11arr1elled ,var·e, t1·y tl10 follo\ving: 131111111111111 
B1·others' agents, Osca1· Mw11i~l1 & Co., Cole111a11 
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St1·eet ,, I,011don (tl1e 111·or111c t.io11 of t.l1is flr111 is t~vent.y 
t.,111s clttil)'); 01· tl,o 'J'l1:1lc [1·011,,•(11·1,s, 'J'l1_11le -:1-J l1t~y . 
(}e1·1r11tny, ,vl10 ci111r1l<JY 2,500 l1a11rlH, ,,•1Ll1 11. .tl1t1ly 
()Ii t.r) ll t Or 3,i, OOO )Ji l',CCS-;-l<'.11g lisl1 flg'(lll t, ;f,,1.111:l~ ~Ill'-' I~. 
111s 1<JJ>sg-11.t.e St.1·erit \V1tl1111, J.,01_1lll111. .I l1ri1e 18 .11lsr> 
'l'l1e l'1tte11t l'1·11coss .l<J1111111el C'.01111iar1y, ]J1·adi,11·tl, 
E11g·l11.11tl, 1'01· sig11-11!11tL,s, etc. --·.lt. A. · 

Lttho. Press. -- (;1111·s. -· I ,lo 11r)t tl1i11k i;J1ut yo11 
\VOl1lcl 1111(1 t:110 E1·if,t.illI1 c1f tlirJ 1·olle1· fixc1! to tllfl 
l11111clle s11Jlicic11t t,i f:11.1·1·)' tl1(J l,c,1 ol' tl10 1111iel1i11e 
li11cl,Wll!'(lS all(l l'<ll'\l'fl.l'fls llll(i(ll'Ilt \llt l1 , tlie SCl'll)J(ll'. 
Yr111 rit ll,itst w1t11t t.,vo (JL' tl11·c,c1, L1vc1 ,11(Ji11g 11r1cle1·-
11c, :1t:l1, (Jilll <Jll e.1tL:l1 Hirl,1 llf fltc, l1:1r1rl lrJ; 1t11,.l, ii'_ it: is u 
l11.1·g;e 1111.tcl1i11t,, 1,11 c,xt.r,, lJ111J ,,1: Ll1rJ IJitel, .·- ·A . . I. 1\ ., • • 

Analytical Scales and Biilanoes. -· 'l'. \V. lVi. 
(}{(J/t(J'II,). - 8( )fLl(o;; !ll l(l l,1,l , ,11c,,,s , llS Sll])[J]i(Jd l1y g;()(ld. 
11111l,r,.1·H, ttl\V11.5•s i111•0 11•,, 1•(;J')' ex11,,t \Vo1·lc, 1t11cl 
(ll~lllft.nt1 !()Ilg' (~X[)(~1·ic ~Jl( ~() i11 tJ-1(~ \\ 'O l'1Cll l ('.ll; jr1 1·c~S· 
J)L, ct tc> :trt1,lytic,1,l :t11rl t:11,,111 ic,r,J lJ1tl1,11r,<is. t.l1t, 11iect.y 
OJ' tllll \VLll'l, iH i11t,1tlr,11J1,l1lv illl-'l'l',[IS(•(l, !Lilli flt() r, x­
lll)llSO \'L)l'Y g;1·e1,t:, It , ,1·011lcl lJe l11t1·,I ly Jl().,!Silile. f(Jl' 
llll lllllllt1 1111· L<) 1:11rr1 (l ilt S\I(llt ll l111l1Lil(l(l ()II tl11, ]1r1cs 
ot' tl1(1StJ 11111tlt1 i11 tl1L, t:1·allo, l111L i11 otl,t,1· \1·11i·s ,, 1·ti1·y 
sc,1·1•ic,.e1tble ,111rl 1·1Jlittblti r111<J (ill11st1·,t1L,rl J1c,1·r, 11·itl1) 
1111t)' lie 111·(1rlr1eecl. I l11t1·e 111,t,le :t11rl 11se<l s 11cl1 
111J•se ll' ,,•itl11r111el1 s11,, l,t,ss . ]11 t.11<, sirl1, ,, Icv1,tit)1t o 
is ,1 11ill,t1· ,vl1iel1 111:ty 11,, (JI' 111rtl1rJ;.;,i11.1' r)!' ecrl1LI' 
,vciotl \\ '(Jlt' SCl1S()lll)(l: t.l1,: 1·e i,i ll c ,1,•it.y i11 its !JaS(l (1)) 
fillet! ,vitl1 le,i,l, t.r1 g·i1·,1 s1,:1l1ilit) ' , ,,11,[ t>ll t.11(, t(if> iH a 
beti1·i11g· f111· tl1<i l1t, ,1111 ,tt, ,,. 'J.'ltc bt,11111 111u.y l)e of 
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Analytical Seales and Balances. 

-
l 
L 

ebony 01· 11111l1ogu11y tl101·011gl1ly seaso11ecl, '.1.11tl abo11t 
·l in. sq11111·e liy 18 i11. lo11g b( it 1,·ce 11 tl1ti 1101r1ts ,\ 1111rl 
,\, f1·0111 ,vl1ic .J1 t.l1e sc11les (1•;, 1~) 11.1·0 l11111g, ex,tctJ5, 
equidista11t f1·0111 the ce111;1·e (11). 'l'l1e sc,tlos 111·0 cut 
out of t.l1in 111ic11., a11d s11 ppoi·tcll l1J' fi11tJ sill, tl1rcttrls. 
'l'l1e Io,,•er sl,etcl1es sl10,v rlett,ils. So111e se,, · i11g. 
11eeclles are selected, 1111d t:l1e ce11t1·al c•,yli11d1·ic•11l 
JJti1·ts 11sod as rlesc1·ibecl l1elo1,,. ~\..t ,\ 1111cl ,\ 11ec•tllt,s 
(G) 111·e prtssecl tl11·011g;J1 tl10 ce1111·e lJ( tl1e l1c,a 111 
(sl10,v11 i11 e11ll vio,1 · at 1•). t.o c111·1·y thi11 steel st1·11ps 
(II) tl11·ougl1 J1olcs i11 ,1·J1icl1 tl10 11r1L•tlles 11t1ss, 11s 
sl10,,•11. A sirlll clev11tio11 of tl1is ,1L, t11il is s l1,1,,·11 11t 
F', 11'. TJ1ese clot.ttils 11.1·e ttbo11t f11ll size. I sl1<11,·s a 
c1·oss seotio11 of tl10 l.1t,a 111 11t n. ..c\.. 11l'eclle (1.::) is 
p11.ssecl tl11·011gl1 it a little abLivc ·its l'C11t1·c, 1t11!l 1·t,sts 
ll])On t.]1e t,Ul'l!C(l-1111 ()C!gtlS of lt tl1i11 Sl<:el st1·i11 (r,). 
'.l'lie eclges <lf tl1is st1·i11 11111st lie g1·1.J1111rl so ,1s 1l> be 
i11 ex1tctly tl1e s111110 11111110, :111rl sl1011lrl 11<) 1·,J1111clt,cl 
1·t1tl1e1· tl11t11 sl1111·r,e11t>cl. .1\.11 i11clt•,x 11L't1rllt, (N) 111,tJ' 
be fixerl i11 t.]10 l1e11111, 1111tl 11 g,111ge. J1t1i11t (~I) to tl10 
st1·ip (I,), to i11dic,,t.e ,,·!1e11 tl10 l1t,11111 is l1!11·izo11t1tl. 
bt1t I 111·efe1· to let: i11t:c1 tl11J ct111t1·c or t.11(\ lc11.g-tl1 of 
tl1e bell.Ill It VCl'Y 8111!1.ll SJ)irit-ltl\'l'l 1·01· 11111,t plll')JO RC, 
as tl11tt: ,,•ill 11et ,,·l1etl1er tl1c, col1111111 is 011 it J101·i­
zc111tal b11se 01· 11ot. .t\.. siclt, t·lt1,·11ti,111 is sl10,,·11 ilt tJ. 
'l'l10 g1111ge poi11L (llI) l1:1s. ,i ,, ·irle t1Jie11ir1g----sl101,·11 i11 
dotte<l li11es -t o 11.l!o,,• f1·pc1 JJ!,1)' to tl1t1 11L1ecllc, (I,). 
'l'l1is bi:1ltt11c,e 111!1.)' lie 11Sllil ,, ·itli ,1·t•ig-l1ts i11 tl1e 
01·rli11a1·y ,,•11y, c11·--1111tl t.l1is is l' l'l')' l'<.>11 l' <'.11i<111t 1·,11· 
11.1111lysis i11 ,, ,J1icl1 11c1·c,t)11t,tgf'S :t1·c, I o lit, ,1sct11·t:1i11eri 
-by g1·n,cl11,it.ir1g tl1t1 lie:1.111 t111cl 11si11:.: ,, \\' i:igl1t \ \V) 
ca1·1·iccl li)' a 1100!, (! ·') 11111,lr, ,11· , -c,1·)· tl1ii1 st,,el cir 
br11ss, or 1,·I1icl1 1111otl1c1· ,·i,,1,· is sl10,,·11 1tt <). 'l't1 
g1·1t(l111ite tl10 l1et,111, 11 st.1·i11 t1C tl11t, 11,)tc 11,,11c•1· sl11111ltl 
f)e iiXl'Cl [t]()llg" tllLl l.tl]) ,1·it;[1 tl1i11 g·J1Jl', 1111(]. 
j;]JOl'(iugl1Jy (]1·ic\tl. 'J'J1Ll lltlil )S J'rlt' tJ10 ll!'(•C!lt\S llt'ill ,l; 
11111clc1, tl1e 1~:t\JL't' is t11 l)C) e,11·1,[1111,· ili1·i<lt11! i11t,:, l(l(l 
Jlt11·ts f1·01r1 13 trJ .,\ i11 e:1el1 ili1·<'c,t.ic111, 111,1rl,t•,i 11•itl1 
11110 li11cs i11 .111,li:trt i11l,. ,1111.l tl1tJ11 co 1·,·1·c,l ,, ·itl1 ti 

' c,c1,1t.i11g: 111' tl1i11 sl1cll,1t• ~11i1·it , ·:t 1·11is l1. \\ ' l1e11 11,1t. ir1 
. act.t11.1l 11st,, tl1e b11!1111ce sl1011ld be l,e11t i11 t1 gl;iss 
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case. i11 ,, ·I,ic,11 is 1, s111:Lll 1111~111 cor1tai11i11;;-tiiecL:S of I 
p11111i1' C·RtL1111, S(ial,L1<l ,vitl1 s11l11l1111·ic acicl, to abso1·b 
:1ny 111,1ist 111·e i11 tl1e. 11ir. 'l'r1iB l1,1la11ce ,vill, if care­
f11ll.1· 111_11cic, , t111·11 ,, ·itl111 q11a1·tc1· of ttn ir1ch of se,ving­
cott 011 111 011e. sc,1 Jc .. - F. () . 

Cementing Tiles to Wood. - .\. E. S. (l1Iaicl­
st,J11t·) ,, ·isl1es to tlx tiles 011 boa1·cl fo1· the to1J of a 
,,·11shst,,11d. tl1e1·e bci 11g 110 o,·e1·lapping wood to 
ho! 1l tl1e111 in 11lace. 'l'l1c fact tl1at tl1e two n1atc1·ials 
,vill 11L1t sl1rir1k ,111d exp1111,l ,1lil,e with the changes 
of te11111e1·,1t11rc 1·cntle1·s it difficult to unite them 
:,ncl tl1e ce111e11t 1_1111st 11eecls be ,,11 elastic one. Th~ 
fL1llo,,·i11g h11s b<;)e11 rcco111111e11ded: 'l'o 4 parts good 
gl11e (1,rep,11·ecl 1n tl1e 11s11t,l ,, ·11)- fo1· tl1c c111·pe11tc1·) 
,1c!_cl. 1111\l boil i11. 1 pt11·t \' c11ice t11rpentine. 'fhis, it is 
sa1li, ,,·111 also !1olrl sto11c or 111eta to \vood.-M. M. 

The H~t -Air Engine.-J. J. (JI.Te1vca.stle E11il.111i). 
·-' l'l1t\I'e 1s 110 p11,t~11 t o_r1 tl1e Sc,,! hot-air engine, 
1101· L111 ,11·cgt,11e1·,1t111g d1splaL,e1·, tho11gh tl1ere 111ay 
be 011 so111c 11a1·tic11l,,r for111 of one.-F. A. lVI. 

Piano.-J. I~. (Glas1701v).-,\.rticles on•• How to 
::\I,1ke a Piano'' a11pea1·ed i11 \VORK Nos. 20 3'2 36 
-11. 4cl, 46, 50, 51. ' ' ' ' 

Dyeing Grasses -J. K. (Bo/ton).-Grasses for 
tl1e 11101~111ing of ~t11!fc.cl a11i1nals are 111ost si1nply 
:111rl e:1s1ly d[ed ,,·1tl1, the c111ili1ie dyes. ,vhicl1 you 
r,,111 get as J t1dso11 s l)ycs," 01· otl1erwise in all 
l'tllot1rs. If, as is so111eti111es the case the hard 
Jlir1ty ca.si11g of the stcn1s I'E·sists the dye', soak the11{ 
fo1· son1e l1011rs, and you ,,·ill then find then1 take 
tl1e L'.Olou1· p1·operl)·.-S. \\'. 

Covering Hand-Rings with Leather. -
J~. l[. l\[. (Bi1•11ii11g!1ci1n).-"\.s no sean1 is pc1·n1issible 
lest the hands sh<i11l<l be blistered, your plan ,vot1ld 
sce111 to be to bi11Ll the ri11gs ,vith a Ion" nar1·0\\' 
strip, the edges pa1·ed thi11, so that they 111'a.y neatly 
overlap each otl1e1:, I shot1ld fi1·st bind dry, to n1al.::e 
s_iri:e tl1at all was 1·1gl1t, and t.l1en bind per111aner1tly, 
i1x1ng the edges as I ,,·ent 011 ,vith Le I>age 's glue. 
I eo11ld sho,v yo11 ,vo1·k th11s done in ,vl1ich you 
Vl'ould find it l1ard to detect the j oinings. -S. \V. 

Concertina Reeds.-J. 0. G. ( Tfrellin.gto1i l.-
011r co1·responde11t ,viii find sp1·i11g steel tl1e best 
for concerti11a reecls. '\\' e are told that old watch 
springs ans,,·cr tl1e p11rpose adrnirably.-G. 

Steel Reeds.-Su1''1''0LK LAD can proc11re t.he 
steel reeds he req11ires for his accordion fron1 
l'.Iessrs. \Vallis &. Co., Euston Road, London, N.\V. 
-G. 

Batteries.-ELDRrD.-The thing ,vhich has hap­
pened to the porous pots of your Bunsen battery is, 
I am afr·aid, ,vhat comes to pass in n1ost batte1·ies 
,vbere porous pots arc used after a tin1e. Of 
cour·se, it all depends ho\\' n1uch work they ha,·e to 
(lo, as to that tirne being Ioniser or shorter in con1-
ing. A poro11s pot is, i11 fact, like a sponge, all f11ll 
of little holes : these are, l1owever, so n1inute that 
you cannot see then1. D11ring the worl,ing n1ctallic 
salts, a11d i11 so111e batteries a n1et.al itself, separate 
011t and bu11g up all these little holes; ,vhen these 
salts crystallise, the st1111e thing happens as in a 
lead pipe v.·hen the ,vater freez •,s : the poro11s pot, 
in time. ca11 no longer ,vithstand the strain, and 
so cr11111bles to pieces. In your case tl1e "'l1ite and 
B(~ly s11bstances yo11 mention are the salts of zinc, 
,vhich ha,e been forn1ed by the electric current. 
No\'I', i11 askin&" l1ow to pr·e\·ent this, you are asking 
a ver·y har<l thing; but I shall try and help you all 
I can. In the first place, I gathe1· from your letter 
that you give yo11r battery its full share of work if 
you are ,, ·01·ki11g it often fron1 t.he 1·uns you n1en­
tion; so yo11 n1ust expect it at some ti111e or other 
to wear out. I a1n afraid your pots are 11sed 11p. 
(let ne,v ones, and then, after working, rinse then1 
well in, say, half a gallon of ,var1n wate1· ,vith 
about a sn1all ,vine glass of spirits of salts in it; then 
give the111 a goocl soaking in clean Vl'ater before 
putting thctn a ,vay. If t.!1ey are to be used again 
soon-say in t,vo days' ti1ne-let the1n ren1ain in 
clean ,,·ater 11ntil yo11 want them; by this n1e:1.ns 
yo11 ,vill, I tl1i11k, leng-tl1en their lives a good deal, 
but I do not know of a11y absolute cure.-J. n. 

Workhox.-C. T. (Ecli1ib1t1·gh.).-A tenon sa,,• 
will do nicely to cut ope11 a worl,box. .1\.ny finely­
set shar·p 1Jla11A 'A'ill do to IJlane edges of licl [tnd 
liox, gi vi11g p1·efcrcncc to a trying-plane, ancl t,1l,i11g 
ct,1·e of tl1e r,or11e1·s to a,·oi!l i11juring then1. 'l'l1e 
tools, of co11r·se, 1r1tty be bo11gl1t at any tool-sl1op, 
1111t I do not kno,v any 1'\:clinburgh rr1aker. ]'or 
n1itring boxes, etc., yo11 sl1011ld n1ake you1·sclf a 
'' drJ11kcy's ear·'' (8ee vVOI{I{, p.13U, ,vhere you ,viii find 
rt sketch of tl1at and se, ·e1·al other 11sef11l t1pplianccs). 
I ,vill s11b111it to 0111· l£clito1· a list of tools of g1·et1test 
~1tility sho1·tlj•, in ans,ver to )'OU and sorne otl1ers.-
11. " ....... 13. 

Wood-Carving. - 1; . I(. (J;Vcitforcl).-I sl1011ld 
leave tl1e ,voocl-c,11·,·ing-to tell its O\\'Il tale witl1011t 
the brass i11lay. Beir1g in li111e ,voorl, br·ass ,, ,ould 
11ot gi,·e rr111ch contrr,st of colou1· or ricl1ness of 
effect. If the carvi11g l1acl lJeen ebony 01· rose,,•oocl, 
liright metal tloes ligl1t llfJ the ,vorl.::. Ho,,·e,•er, if 
3•ou ,visl1 to i11lay brass ir1t,1 the initials, c11t brass 
ex11ctly to sharie, using it jcwelle1·'s fJic1·<:i11g-saw, 
,vhicl1 is like a fret-st,w, brtt ht1s a s111aller frame 
and a blade mor·e s11itecl to 111etal. Witl1 a fine 
drill n1al{e holes at s11itable places, and use fine 
iiins to fix brass, berlcli11.!a\' tl1e brass in thick glue or 
lJicycle cen1e11t. All this, 110,vcver, pres111nes that 
the s11rface of rrictal is fl11t, anrl can be polished i1i 
sit1t. 'l'l1c yJracticttl ,vay wo11lcl be t.o do inlaying 
first, afte1·,,·ar·cis the carving.-B. A. B. 

Overmantel.-SJIOP:II,\N.-So many designs for 
ove1·111antels 11,1 ,·c tlfJpearecl in v\' ORK that, rather 
than select a partict1lar one for you, I prefer to 

WORI(. 

1,d,·isc you to sca11 tl1e Indexes (Id. each) to Vols. 
I., II., and III. •• Sl1op '' l1as been dc,,otcd to the 
reception of several designs of a simple and efl'ecti ve 
char·acter.-J. S. 

Incuba~or. - J .• T. (J;Valthanistow). - Articles 
appea1·ed 1n WoRI<. Nos. 89 and 143. 

Varnish for Violin,-JOHN.-See No. 108 of 
WORK. 

Coach . and ca:rriage Painting.- v ARNisrr.­
These articles a1·e rn hand, and will appear sl1ortly. 

Steam-Engine Working Models.-A. W. McC. 
(Iioly1voocl).-'}.fi1ny 111akers of these advertise in 
\Vo1t1.:. Consult our advertisement pages. 

111.-QUESTIONB SUBMITTED TO READERS. 
•.• 1'/ic (tttenfio1~ a1id CO·OJ,Jerciti?n ofreade ·rs of WoRK are 

-i·1i·vited for tli-is section of'' S/,op." 

Glas.s Bending.-T,\XIDER:\1IS'l' writes :-''Will 
so1ne fellow \vo1·l.::er kindly tell me t.he method 
rake11 to bend sheet glass ; the furnace, if any used · 
and also a description of the a11nealing if required' 
of sheets up to 5 ft. by 2 ft.1'' ' ' 

Monograms.-lI. T. W. (Cardiff) writes:-'' I 
wo11lcl thttnk our correspondent R. 'I'. D. (Maryle­
bone) . fo1· a n1onogran1 for the letters, • S. S. G. C.' ; 
also 'H. 'I'. '\V.' If lie would oblige, I should be very 
thankf11l to ha,·e a 111onogram fro1n such a com­
petent ha11d as his." 

Fer11-Case Designs.-D. B. (Glasgow) would 
feel obliged for a few designs and desc1·iptions in 
fe1·n cases. 

[No. 170,-J,1ne 18, 1892. 

NOTICE 1'0 READERS. 

• 

Next 1Veelc's WoRK (.1.'\To. 171) will con­

tai1i an illust1·ated article on Po\VFJ1 
HAMMERS ; and also tlie first of a seriei 

of a1·ticles on SIMPLE UTENSILS FO:E 

THE GARDEN. 

''WORK'' PRIZE COJ1PE'l'I1'10NS. 

A general subject has been considerec 
best with wl1icl1 to commence ; and ai 
most of the readers of '\V 01iK a11d thousand : 
of the outside public kno,v somethin1 
of bicycles and tricycles, con1 petition i. 
invited for the best essay tlpo11 

'' The Cycle : Its v\T ortl1 to tl1e Nation.'' 
For tl1e th1·ee best essays the followin• 

prizes will be a,varded ' 

First Prize, £3 ; 
Second Prize, £2 ; 

' 
Third Prize, £1. 

Inlay Monogram.-M. E. (Renfrew) ,vrites :­
•• vVill son1e kind r·eader gi,,e n1e a circ11lar n1ono­
g1·an1 of • M. E.,' to go inside a shield for· inlaying i '' 

Magnesium Lamp.-H. \V. (Smethwick) will 
thank a11y 1·eade1· to inform him as to the n1a!{ers of ALL Essays to bear the WoRK Prize Coupon 
sucl1. cut from one of the numbers of WoRK in whic ; 

Division Plate. - DRILL ,vrites: - '' Will any the prize scheme is announced. 
lathe-,,·orker give n1e some help in tl1e direction of di ,·ision plates ;I'' Each Essay to be signed with an 01·igina 

Violin Tone Line~.-RoY,\L COLLEGE Vl'i·ites :- noin de pl11nie, arid to ha,·e the writer's real nan1 
•• \Vil! son1e reader· leitrned in the science of sound and address securel;· attrtched to the manuscrip 
wa,·es explain tl1e theory of, and illustrate the in a sealed envelope. 
t1·a,•elling cur1·e11ts of tone from stringed instru- No Essay to exceed more than two pages O 
n1ents-11otably tl1e violin 1 '' 

Public Clocks.-HoROLOGIST writes :-''I should WoRK in extent, including any diag1·ams tha 
be gl,id of the opinion of pr·actical clock n1akers may be necessarjT to elucidate the text. 
a~d expe1·ts as to .tt1e ~est for111 of lettering for · :. In the work of j11dging regard Vl'ill be had t 
dials at a great l1e1ght. . 01·igi.nal sugo-estions 'Of value affecting the irn 

Black Ink.-,v. T. P. (Bilston) ,vr·ites :- '' \Vould t "f b · . , ·l d t · • l · 11 
a fellow reader kindly i11fo1·1r1 111e ho,v to n1ake provemen °. IC-) C, es an r1c:, c es, espec1a . . 
good black ink for 1v1·iting purposes 1 '' where such 1mprove1nents a1·e shown by dia 

Carriage \\'hip.-">\.. H. (1Yia1iclicster, Ja.11iaica, grams. 
B. J,V.I.) writes:-·· I sl1011ld be oliliged to any reader· All Prize Essays and Drawings to be pub 
of \VOI{K for information as to how t.o fi11ish a car- 1· h d 'f d · d b th Ed·t · W b 
riage ,vhip, with i11formation of ,vhite metal mount- rs e • 1 esire Y e 1 or, in ORK, u 
ing; cost of 111acl1ine1·y fo1· a f11ll ,vo1·king plant, the eopj'right thereof to remain with th 
varnish, br11shes, etc. I a,n sending a choice ex- authors. 
hibit of the ,•a1·io11s kinds of our· Jan1aiea ,voods to Copies of l\ISS. and Drawings to be retained b 
the In1pe1·ial Instit11te sl1ortlJ•, a11d would solicit an the competitors, as in no case can the return c 
inspectio11 fro111 wl1ip n1anufacturers and other 
,vood-,vorker·s.'' l\iSS. be 11ndc1·taken. 

Coffins.- vV. P. '\V. A. (Aylesb1i1·y) "·rites: - The Editor of'\\' ORK will supervise the judgin 
•• Will son1e kind reader give 111e full instructions of the Essays, and the selection as determine 
how to pa11el a coffin; ho,v wide and tl1ick tl1e · t b fi I ' 
panelling 011ght to be ; a11d ho,v t,l1e lid is done 1 upon 18 0 e na · 
\Vhat is a.bo11t the 1·igl1t width of the head and feet All manusc1·ipts intended for the Cycle Essa : 
of a coffin-say, 18 in. at the shoulder I Is it in Competition n1t1st. l)e adcl1·essed to the Editor c. 
character to put a bit of flourishi11g on tl1e br·east- ,V 01t1,, c 'o Casse 11 & Co., Ld., L11dgate Hil• 
f~ft~r ·!."If so, kindly gi,•e iue a design for these and London, E. C. They m11st reach him not latE 

Picture Restorine:-. - J. H. (Ediiib 1i 1·gli) than Saturdr,)·, .Tun," 25, endorsed, '' WoRK Cycl 
writes:-·· I have an oil painting ,vhich seen1s to Essay Competition.'' 
have been coated with a dark-coloured varnisl1, 
making a view in bright sunshine appear as if it 
,ve1·e a thunderstorm. Can any reader of \VoRK 
i11forn1 111e how to get otf t.he \'at·nish without i11-
juring tl1e painting1'' 

Formula.- vV. "<\.. C. J. (Neivcastle) writes :­
,, '\Vtll so1ne of ou1· engineering co1·1·espondents 
st1pply forn1ula fo1· fir1ding the dia111eters of cylinde1·s 
fo1· compound, tr·ipie, and quadruple expansio11 
engi11es 1 '' 

Fly-making.-F. E. T. (Jl,[aidsto1ie) ,vrites :­
'' Can any reader info1·111 n1e if the1·e is a book p11b­
lished giving instructions in tl1e above 1 If so, the 
price, and where to be obtained; if not, where I 
sho11ld be most likely to get lessons.'' 

IV.-QUESTIONS ANSWERED BY COHRESPONDENTS. 
Lessons in E11graving-Tools for Engrav­

ing.-N.11:. (Slii'Jjt~lcl) \Vl'ilcstol\:NGRAVER(WctZes) 
(see No.165, page 142):- '' ] 0 01· the forn1er send a letter· 
through tl1e Editor of \YORK to N. M.; and for· the 
latter eons11lt the first ,,o]ume of WoRI(, which con­
tains a series of art ,icles dealing with engraving 
in its ordi11ary form." 

Armour.-C. J. F. <Eastbo1tr1ie).-Please write to 
Wetherilt, 10, West Cl1apel St1·eet, \V. 

V.-LETTERS RECEIVED. 
Questions have been received rr,,,n tbe following corres­

i1ondents1 a.nda.nswers only &wn.it space in SHOP, 11pon which 
tJ1ere is grea,t J1res~11re :-OSTEOI,<)f:iIRT: H. Ii'. (New Gross); 
s. M. L. (Go,lerich, l',,11,,da); FLASIIING DVNAMO; J. J. H. 
{Cardiff); 811,~,x; CAitI:<O: T. \','. R. (][1,1,1,e); BRASS 
J,ACQURR: R. M. (No Adclre.ss); F. ,J. (]Vest JJr<1111,vicli); F. E. 
tKerry. Wale8 ) ; AMA'.rEUFt . ; J.M. & (JO. (L01l(/(J1t1 E.C.); c. A. J1. 
(,\[a11chester); Il. A. L. \NO Address); AJAX; FI<ED: .J. Mee. 
(Loch1oi1l1lOCli,); J. F. N. (D1tndee); A. \V. E. (/.,71n ·11101Lth,); (J. I(. 
{Fitzroy ,Sq11,,re); .r. A. M. <l'lta,11/ord Hill); I~. lf. 1 ll 'i 111ble1lo11.); 
CYCLIST; B. N. (ll'ort!, Se,,to11): H. s. T. Jl. (God,,l111i11u); ,v. E. 
(llerts); C. s. L. 1K·ir!,cald11); W. P. (Ber,nm,,t ,,eyl; N'our11,1Rz 
PAB; E.W. J,. (Newc<<stle-on-T1111e); J. B. (St. Hcleiis); f;lUM· 
:&IAN; A. F. (New R088). 

Victor Suppl)' Co., Grimsby, sell Mail-cart Wheels at'" 
Parts. L4 

Caplatzi's Matchless Technical Collectto:ii, 
embrace most thi11gs electrical, optical, mechanical, che 
ea!, photngrapl1ic, ,no,iels, materials. Catalogues, 2d. 
Chenies Street, t3edford Square. [ 9 

Lettering and Sign-Writing made Easy. 
Also f11ll-size diagrams !or tn,,rking out eight alphabe 
only 1s.-F. CotJLTHARD, Darlington Street, Bath. I 

Decorators' Stencils (60 large sheets), 2s. 6d. 
100 Fretwork De~igns (,,e,v), 100 Carving, 1, 

Repo11~se, 30 J:<'ret Brackets, 100 Sie:11 \Vriter's Stencils ( 
full size), 300 'l'ur11in_g, 400 S111all Stencils. Each pack 
is.; postage f1ee.-F. CoUL1'HARD, Darlington Stree 
Bath. [ 

Fretwork Designs,-40, 7d. ; 12 brackets, 1s. 1 
Catalogue 300 miniatures, 6d. Lists free.-1'AvLoR's Fr 
,vor keries, Black11ool. [18 

Hasluck's •• Lathe,,work,'' 3s. 6d., new; Cop · 
Boiler, 17 b)' 7;, 7 t1ues, 11e,v, 35s., \\'orth double.-CooPE 
Polegate, Sussex. [20 

•• Screws and Screw Making.''-The best book 
the subject, 3s. ; soilecl copies, 2s. 'l'he Buyer's Guide 
the best Books on l\-Iecl1anical Subjects, with table 
contents, price 6d. ; in clotl1, 1s. 6d.-Published 
BRITANNIA Co., Engineers, r_:o!chester. [21 

Picture Moulds.-15 to 25 per cent. saved. Se 
for wholesale list, ot1e starnp.-DENT's, Importers, Ta 
wortl1. [12 

Wa,nted.-To :llf a1111fact11re or Repair for Trade 
An1ateurs a11y description of 111echanical work. Mod 
for Patentees executed from dra,vi11gs. 1'erms moderate.· 
]. SUMMERS, 17, Re.~e11t's Row, Dalston, N.E. [2:1 
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