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• Fig. 1. 

Fig. 2 • 

.Flg. L- Sld.e Elevation of Engine. FIg. 2. - Front Elevation of Valve Gear. (Fig. 2 a Is part of Fig. 2, and connects at .,',,', I t is shown thus to save space.) 

A ~[I:\' E ENGINE. 
BY lIUNI O. 

, 
1)a __ ol'f!panying drawing, Fig. 1, is 3. 

bide elevatIOn of a n engine which i~ 'often 
w~ed ,at the coal and ironstone mines for 
(\rawmg the materials to the s urface and in 
:rrne cases, fol' pumping at the sam'e time. 
These cllgme.s are sOlllctimes of large size. 

he olle represented has a cy,linder 40 in. 

in diameter, and 6 ft. G in. st roke; the 
winding drulll is l-l ft. in dialllctcl', a nd the 
JlI,.wheel is 2:l f t. G in. ill diameter. 'fhe wa ll .... 
o the cnNine- house arc b\l ilt "cry stl'ong and 
massive,a ami form a. support fo r th e beams 
and ail e end of the crank-shaft j the other 
end of the shah rests on nil onk beam, tlJC 
ends of which are tixccl in t ho walls of the 
engine-honse, Ulldenleath this beam, and as 
anadditiollal support, is fixed an iron girderJ 

, supported from the floo r leyel by two C.'lst­
iron cohunns. Thco:..e arc not show n in the 
drawing. 

T he motion of tl.i e piston-rod is guided by 
two bcam~, t he emls of which are fixed on 
bearings bolted into the walls of the honse ; 
t hese nre somet.imes made of cast iron, and 
so meti mes of wrough t il"Oli. T hose shown are 
of wrought iron, With two plates at each side 
n.bout 3 in, apart ; the two sides are strongly 



, 
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hol tc<1 Ingcther, tho full widt h outsid e bei ng: 
2 ft. S ill. The Inr~c r beam c.l n-ies a con­
HCNing-rod , wh ich is fix ed t.o 0. bea m below 
t he Hoor for worki ng n }lump. . 

Tho two b C:II11S nrc COllll C("i ccl by links, 
t o t ho cent ro of wh ich is lix l!d the end of 
t be conllec t in~- ri ... (1 nnd the pist.on -rod . ,t.he 
beams and links fOfllli ng n pa ra llel llIot. lon. 
Another link is lixt..'<1 on tho tHnnltcr beam, 
t o the ccnt re of which i~ ntt:whcd a pUIllP­
ro..! . whi('h nlw WOI"ks the ha nd -genr. 

, T he windin ,r drlllll:; hnn3 ca~t- i ron l< idc8 
1.: o\'od 011 the "Ih·.wheel shaft, lUu1 cleaded 
inside with stl'Ollg woodell ch:aciing for the 
ropes to coil on. 

On the rilll of th o fl y-wh eel is fixed a­
Yorv PO\\"crfu [ brake, whi ch call be b rou$"ht 
on 'b,' iil l" fO(lt. of the ma ll at the handles. 
As I'ho engine has to he 8topped and re­
ycrsed each t ime the load is bl'Olt!!ht to the 
snrface the means for accomplishing this 
lIlust be mad e as light as possible. 'fh e 
stea.m :Iud cxhnltst-\'nlves a rc llIade circular, 
and are ca lled double mitre-valves., beicg 
nrrangcd to admit :; t C3,.m both at the uppet· 
nn,1 under fOi d e when open. They arG worked 
bv mds and levers attached to two rocking­
sflafts on which a re [eve rs ; these levers arc 
raised :Iud lowered by ta ppe ts on the pump­
rod. 

Fig. 2 i::: a front clen-ation of the p,:earing for 
wOl'klll~ t he mlve:;. The steam-pipe is on the 
left atlO the exhaui>t-pipe on t he righ t.hand 
side : the~e are connectul to cham bers a t tlte 
top :lnd bottom of the cylinder, in which 
are fixed the steam li nd ex haust-va h 'es. 'fa 
the top of these vah'es is fixed a rack work­
ing in a guide ; th i" rack is work ed by a 
toothed seglllent fixed au a· shaft. The end 
of this shaft projects to the outside of the 
chamber, and has a lever fixed upon it, 
which is connected by a rod to Hnother lever 
keyed on th e rocking·:,;haft. The top rocking­
sha ft is connected to the top steam- .... al ve 
and lower exhaust-val vc, ancl the lower shaft 
to the lower steam.\'nlve and the top 
exhaust-nllvc. .Balance-weights nre fixed 
t o h~ \'ers on the end of each rocking-shaft, 
wh i ... h have n. tendency 1.0 close the val ves. 

Between the rocking·shnft:,; is fixed a pa wl 
or catch, into which a cam on each rockin l>'­
shaft ca n be fixed. W hCll the handles a~e 
both fixed in the catch, and in n horizontal 
pOSit ion, as sholVll, a ll the valves nre closed, 
and the engi ne is "ta t iona ry j but when one 
of t he handle:i i.!:l moved out of the catch 
t he engi/Je makes half a revolution, and, th~ 
t.iIJ 'I-.et on the pump-rod coming into contact 
Wtt I t he levc r on the other rocking-shaft, it 
()pe ll~ theatcarn a nd cxhaust-ntlve connected 
l'J that ahaft, the action of t he pawl and 
lMlnllce-weight at the same time closin" the 
\'ah'C8 which had previously been opCl~ the 
tall1Jelli t~cn a l te rlla~c ly.open i~g the valves, 
am kecf/lll,(t tl lc en;':1 ne I II mottOIi. 

A ~i.glla[ bell if! arranged to ring when the 
load IJI O'3ar the surface, which is worked by 
n cord wfJUIJd on tltc Ily-wheel shaft. The 
Ia.'it hlrokr: (Jr two io; worked by hand a nd the 
i'!I~jn u finally fS tQPI)ed l)y I'II CD. nli of tI:e bmke. 
fjlJIJiUI)r tlll' hC l; n ~ille.'l lYili m iHe I Quu ton:,; of 
rJj[~tl;:i"hl l~r ,lflY f 1000a dCI,LlI of 1'00 fathom~. 

It I;i fh:lum!,I,: t') rUlIlillo the reaoer th at 
t !I U dua.g,::uu Ilwrkcd Fig, 2ft iK really a Jlor­
t .l(1ll of 1'18' 2, fLIlt! 1~lJnll(;(!tcd wi t h it at the 
II nl; J' J, It hWi been rCII1 Qved a nd Ilhown 
H~Jlaratuly t (} cualAc F lgI'I. I fl..n d 2 to bc 
d rl~wll I)n a. lar'ger Ij(::d h, !Lilli t lwil' d im,m:mt 
p,lrt ll to !Jf,; cX \II'C!(Ijed 1110 1'0 cle,Ldy Limn 
tl lflY c()(ild I!:lv(: Jcurr IUlI l I"il:(, 2(1 becn a t­
t lH' IItJU V. 1· 1l::.:2 a ud d rawlI in it,~ prnpCl' 
J,I(L(!(), ~II tt ll::clll).ni l!<1. l d ru wi n$(fi slHJu ld Le, 
and un:, 10 \VOUK, s lw\\Iu ou IW largc a Healo 
.., po!isilolc 

M ODEL ELECTRIC LIGHTS. 

~[O)) E L E L EC TRIC LIGIITS . 
HY m-;OllOE EDW INSON HONNEY. 

, 0 , 

E I,ECTHlO J. IOIIT FI'M"I NGS - CONDUCTING ,VUIF.8-
SW l'rOlt foS - CUT· O UTS - SWITCH - ]JOAnns -
U S IVKIlSAL S WITCH· BOAnos - MEASU II H,'O 
I N~1'ntt MI:!I'!TS - I.A ~I I'S AND LAMP-U OI,J) Kns­
:EL ~:CTno 1,1 E US-CA Itt; 01' L AHl'S AND llATl'EIUES 
- CONCLUDING ltv-MAnKS. 

Elecf1'ic Lt:"ltt Fittings. - Although p ro­
vidcd with incandescent la.mps, generators 
fOl" the electric current. and secondnry gene­
rators in case of accident, there nre still 
ma.ny accessories necessary to constitute an 
electric light installation. Suitable wires or 
cablcs for' the main conducti ng lines, suit-­
able wires fol' the b ranch lines, swi tches for 
tllrnill~ t he cu rrent 011 to t he lamps or off 
from them\ aplmratus to protect t ho fi la­
ments of t Ie lamps f rom excess of current, 
lam I)·holderii, s ta nds, and pendants,governors 
to control the chargiug current supplied to 
accumulators, togeLber 'with instruments for 
determ in ing the pressure and volume of t he 
current, reprcsent the mai n necessaryacces­
sories of an electric light installation, 

COnd1lcting Wires.-Before any P!lrson 
can decide upon the length and size oRhe 
conducting wires required for an installation 
of electric light, he must k now exact ly the 
number of la mps desired, and t heir respect­
ive candle-power, as also the extreme dis­
tance of the fnrthest lam p f rom the dynamo 
or battery. He must also decide on a 
system fo r arranging the lamps. The lamps 
may be arrnnged in parallel-that is, as 
shown in Fig. 71, where each lam p forms a 
branch of the main circuit. I n t h is case, 
there nre two main wires, named" leads." 
running from the dynamo t o the extreme 
limit of t he installation , and a 'b ranch pa ir 
of wires runn ing from the main wires to 
each la mp. Each lamp will take a definite 
volume of current at a certain potentia l! and 
t he requ ired volume for the ,vhole wi I be 
asczrtained by m ultiplying t he volume 
needed for o ne lamp by the total number 
of lamps likely to be used. For instance, 
supposing ten 8 c.p. lamps taking t wo 
amperes o f current per lamp are to be used, 
the current requi red will be 2 x 10;; 20 a.m­
peres. and we must employ main wires capable 
of safely carrying twenty amperes of current. 
This may be fo und on reference to the table 
g i\'en on the next page, which shows at a 
g lance th e safe carrying capacity of a ll likely 
main wi res and cables. The branch wires in 
this instance need only havea safe carrying 
capacity of two amperes, since one pau of 
wires will only carry cu rrent to one lamp. 

The lamps may be arranged as shown at 
Fig. 72, which may be described as parallel 
series. In this sy!>tem the same ma.in leads 
will be requ ired, but the current m ust be 
delivered at Il. higber potentia l to overcome 
t he extra resili tance of la mps placed in s!'lrie~, 
In snch an urra.ngement, t he branch w ire IS 
con nect ed to the main, t hen on to one lamp, 
from this to the next, and then back t o tlie . . 
HHlIn Il.gam. 

If ~he cu~rent is small, but of high 
potcnt,a l, or, If the lamps have a low resist-­
ance, as m the Bernstem lamps, t he lamps 
lIlay ~c a rranged in series as shown a t Fig. 73. 
In tillS ~rrnllgement, one th in wire only nced 
be cnn·ted from the generator to the ser ies 
of l.arn pi~\ ~nd then back to tho generator 
agn ln, IIlls kystcm haa severu.1 disMvan­
t ltJ.(C.'I wh ich moru than coun terbnlance their 
"illl jllo urrullgemcnt. If Ed iaon-Swan lamps 
1\1'0 empl oyed , th ey must all be marked with 
tile Hamo rcferonco lotter, and should req uire 
tIle !lalllO number of Il.mpbrcs each lamp. 
If the lalll p!i nre not provided with an 
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au tomatic switch to each lamp, the ..... hole 
series will be ex.tinguished if -the filam ent 
of one lamp in the series shou ld break. Tile 
high pressure rel)u ired to send current 
thl"Ough all the la mps is an element of 
danger in a house, involving extra fire r iskfl. 
and possible accidents from shocks received 
in handling the fittings. The E.M.F. needed 
to send t he necessary cur:rent through t en 
lamps having a voltage of tifteen volts each 
lam p, will be 10 x 15 = 150 volts if arranged 
in series. But, U the lamps are arrnng-ed in 
parallel, as shown at Fig. 7 1, we shall only 
need an E,ll ,F. su fficientl y high to overM 
come the resistance of one lamp and tho 
branch wires, in addi t ion to that of th e 
ma ins, about seventeen volts in all, In t.he 
arrangement shown at F ig. 72, th e voltage 
of any series of the lam ps must not exceed 
t he E.M..F. of t ho current , and the volume­
of t he current m ust be proportioned to the 
same total of all tbo senes. 

T he table at the top of the next rage wiil 
show the safe carrying capa~ity 0 electric 
light wires and cables. The wires a nd cables 
men tioned in the table are insulated with 
one coat of cotton, waxed with parafHn, then 
with one lap of pure indiarubbcr, covered 
with prepared cotton ta pe, t hcn eoatcd with 
braided cotton covered with a prel!er va t ive 
compound. Th icker insulation ca n be ob­
tained at a. higher price per yard, and 
quantities of oue mile in length are sold at 
a reduced rate. I t is best to use highly 
insn lated wires for the mains and for the 
branches, and these should be laid with a. 
small space between t hem to guard against 
possib le accidental lcn.kage, It will be found 
to be true economy to choose wires large 
enough to carry two or three t imes more cur· 
rent than t be safety limit mentioned in the 
table on t he next page., as resistance in the 
wires necessitates an ex.pendItu re of power 
to overcome it , and this is a waste of power, 
Not only shou ld t his receive consideration, 
but a lso the fact that when cu rrent is choked 
in the wires, t he lamps do not burn equally 
brigh t. Caoles are preferable to very la rge 
wires on account of superior flexibility. All 
join ts must be made with long laps weU 
soldered together, and well insulated after­
wards wit h a good compound, such as 
Chatterton's compound, sold for the purpose, 
then coated with tarred tape. :Mel'ely 
twisted joints a re very dang~!ous, as a re 
also badly insulated jomts. Where branch 
joints are mad e, and the branch wi re crosses 
a main, special precautions m ust be taken 
in insulating the wires, as it is just at such 
points as these wbere oVE:rbeating occurs, 
with consequent outbreaks of fire. I have­
given the safe carrying capacity of wire 
a.nd cables up to 47 '9 a mperes, this being 
suffi cient for a. s rooll installation of electric 
ligh ts of, say, 150 candle-power, but I shall 
be pleased at any t ime t o meet larger re­
quir~ments by advising the sizes of c!lbies 
or wlres. 

S1/Jitchu.-1C we are amusing ourselves 
wit h one lamp and a small battery, as. 
described in t he earlier papers of this series, 
it will not be necessary to have a. switch. 
The lamp will be fi xed. and t he ,vi res COD­
nected to the termina.ls of th e battery, from 
which current will be turned on to the lamp 
by lifting the solution to the plates or de­
pressing these into the solution. B ut, fo r 
larger installa.tions of more tha.n one lamp, 
a switch to turn the current on to t he lamps 
or off from them, when req uired, will be a 
necessity. In some of the E.lison lamp· 
holders, this provision is made in each 
bolder, which is furnished with a small 
switch. to tum the ctUTeDt OD and off by 

• 



• 

Work- March 14,1891.) MODEL ELEC1YI/C LIGBl'S. 

means of a 
tap si milar 
t o that of 0. 
Ira s tap. 
'£his I S 
shown at 
Fig. 74 . 
A s m a1 1 
swit ch ca­
pable of 
adaptation 
to ot h e r 
holders is 
shown at 

TAllLE SnOWING SAtt E C,\ImYINO CAi'AC I1"Y OF Cn l 'I'I'Il \V IIU'H AN/) CA II IICH • • • • • tcuk f ra rne, 
f)1l whic;11 
nre 1II0U 11 t ­
(: tI the 
switd l' on 
Jl ol iiS lr c d 
IH; rjlcnt ine 
h .l/oiCIl . The 
If-tlcrit J' N 
i IJ d if; tl. t.(, t.lw 

No of Win Slrtwds Slife on.rryillO' ",",U Nu. oJ Wire 
Slrolll/! Stile QI I"1'!I "'!1 l ' r Lee ,v". "I W I," .<;ll'Il ntl. .'WA t;1>r 'III ,,'J 

{Slultc/nnt OOp-'Jc!ly (S/fU!'/, ... <I cIl/,uel/11 jS/""".,",t l ' rirAl 
g<H'ge). pI lVil·l. il' al!~I iTt.!. 

per yard . 
!]nl<!lc). 0/ Win. ,,, 11M /J<m/. "/ IV ;,·e. (" (I " ~' III 

u m /';: rt • . y'W /I··j . ,,, II ml" " ' . fI'r iP' " I. 
- -

" 1 '0 !d. 23 , ., 7 2;11. 10 , I t 'jj '" r~1. 
21 l!d. 

... 
1 ., 15 • ·1'0 :1 :,1. 18 7 12'8 I/~. 11:". • ·r 3 • }!d . 0" 7 :If 1. .0 -. 4 '., 9 , ]1; 2 "'. 7 t'l. 

20 1 1'0 l1d. H ) ["0 :Id. " 7 17' 1 II~ . 8;11. 
i9 1 1-' lid. 2i! 7 f> '0 !{l cl. , , 20-' 03. ~I'l. 

" 3 ,.. , d_ ZU~ 7 G' t :{ ;d. Ui 7 l!2"9 0 • . li d . 
is 1 .. l~d. l:l 1 G'6 3 ; r1 . I!i 1 !) 21 '3 Iw.. I I ~ d . 
22 , .. , - 20 • ~ .. ~ 4\ (I. I :'. 7 ". 18. /tJ . 

I 
, , . 

" 
, 2-' 2~d. 12 ) , 8'05 

17 1 2'·' 2 _ i9 ; 

I 8'9 
4i d. " " 5f.i. 11 , :Wl.! 1 • . 

3.'i ' ~; ". ~ d. 4<1 . 

. -p u s lt.lve 
n.ml nf!J;,'ll­
t l \'c m aillS 

16 1 " 2!d. 11 1 10'5 5t!. 17 " I H"!l ... Od . • 

}'ig. 75. These are convcnient applia.nces 
for single lamps; but la.mps are fre­
quently arranged in group!>, each group 
bei ng supplied with current from its ow n 
hranch; and each branch must be provided 
wit.h a switch, so tha.t each group mar be 
switched out of circuit when not requued. 
We cannot turn down elect.ric lights as we 
turn down gas and ·oil lights, so must turn 
them off when the light is not wanted. If 
we wish to have a reduced light in a room, 
provision must be made for th is when laying 
the wires by having an independent branch 
running to one or two lamps, and t hese may 
be of lower candle-po'"ger than the others. 

Switches for electric light installations 
differ from those employed in electric bell 
work in being of a more massive design and 
more carefully constructed. Almost any 
simple means of emmringcontact between two 
parts of the cil'cuit will serve for the purpose 
of electric bell work/ boca use the current is 
small, rarely exceedlllg 1 ampere at a pres­
sure of not exceeding 6 volts. But the 
lowest electric light current exceeds this, 
and those of any magnitude will be some 
t en or twenty time.:; s tronger. It is well 
kn own that a spark passes between the two 
pnrts of a switch' in a bell circuit, and it is 
necessary to protect the contact surfaces 
with platinum to prevent burning of those 
surfaces. A still larger spark passes when 
contact is made and broken in a n electric 
light circuit., and this spark will burn 
1\WUy p1n..till\uu'protected surfaces. I t is 
therefore necessary to have .. 
of brass, with long and . 
.su rfaces, for the contact 
light switches, to prevent and con-
!\equellt burnin~ of the when th e 
spark passes. The switchcs 
must Le adapted to the current they are 
intended to cuny, as it would be man ifestly 
unwise to use a lO-ampere switch in a cir­
cuit to carry 20 amperes of current. I can­
not stay to notice all t he ~witches now in 
the market, but will sketch some of them. 
:Fig. 76 shows a si mple bar switch with 
clutch action, mO'.mted on a base of hard 
wood, slate, serpentine, or china. The 
working parts are of brass, the handle of 
hard wood or of ebonite. These are mado 
to carry main currents Y=aryin~ hom 25 to 
80 amlJeres, according to dimenSIOns of brass 
em ployed, and are sold at from 5s. Od. to 
16";1. each. Fig. 77 shows another form of 
t his switch for swi tching the current from 
olle bra nch to another. l'-' ig. 78 shows a 
small main or branch switch made to carry 
frQDI 25 to 50 am peres of current, and sold 
at from lOt-!. to 17,.. 6d. en.ch. Fig. '79 spows 
l:I. mas:;i\'e form of main l)witch toca.try from 
50 to 150 amperes of current, and sold at 
from' 17s. 6d. to 33s. each. For heavier 
currents, brush contactswitches are made, in 
'which bunches of phosphor-bronze ribbon 
nrc used on the ends of the arms to make 
contact with the brass pieces below. Figs. 
8U, 81, 82, 83, 84, and 85 ' show some forms 
df ornamental bra.nch switches Imitable to 

f r o m t he 
promineut and exposed positi ons. 'l'he.Qe dynamo; L L arc t1JC two t erll1 i nal~ of 
vary in price frOlll 25. Cd. to Gs. Gel. each. the main lamp circuit; A is th e alll illeter ; v, 
When portable table lamps arc employed in the voltmcter; and )1, the magm.:tic cu tront 
an instn.llatioTl, contact is made by means of for the accumulator. Thi s is a ncce:;;sa j\.· 
wall sockets and pl ungers, as s ll own at I'ig. accessory when accumulators a rc c;rn pll)yed 
86. The socket-holder i" let into the wall on a. lamp circuit in connecti on with a 
a.fter the branch ,,·ires have Leen soldered dynamo. The magnetic cut-ou t is shown 
to th e sockcts. These cost from :3s. Cd. to separately at I"ig. !)[i . This is so constru cted 
lOs. 6el. each. Wh en it is desirable to have as to close t he circuit between the dynamo 
tile lamp suspcn<i cdfromtlieceliingofa,room and the aCClllllul ntors when the .:.M.f'. of 
by a flexiLle cord, contact is Illade with thc th e current is maintained at t he requ il;ite 
bmnch wires by means of ceili ng roses, such height, but it bt'caks the circuit when t be 
fiS t hose shown at Figs. 8i , 88, 8f!, and flOA. KM.F. fall s below a certain fixer! point, and 
The prices are from Is. to 3s. (jel. each. th u;; prevents short-circuiting of the dynamo 

Cut·Ollls.-Shonld an engine racc whilst by th e buck E,M.F. of the accumula tor cells. 
the dynamo is connected to the lumps, the Connections arc made nt the Lack of !hi>; 
current would be sudden ly augmented, and switch ·board, and the wires urc shown on 
this suddcn rush of cnnent through t.lle tIl e sketch by dotted lines . 'These wi ll give 
lamps might cause total dis\"Uption of t iJCir some idea resper.ting the method au (,/)ted in 
filaments. '1'0 protect the lamps from this makini! swi tch-board connections, a! wires 
and similar aCCId ents, an extra. applia,lce is or flexible cables being wet! insulated. 
attachcd to each switch or inserted as a It Illay be just as well here to not e that 
separate a pparatus into each branch of t.he all conncctions betwcen wires and switches 
circuit. 'This appliance is named a "cut· should be either soldered or swe:lted into 
out," because by its action it cuts the 111"0- the contact pieces, or soldercd into t himble­
tected p:J rt out of circuit ,yhenevCl" the and·eye tenninals to be fitted on to t he 
curcent rises to a dangerous It ci;;ht. A cut· contacts by bolts and nuts. 
out is simply one or more short picces of jJleasunng J nsl?"'iulImts.-The measuring 
fusible tin wire inserted lIlto t.he circuit. instruments employed in electric light ing 
These may be enclosed in a ceiling rose :;Hch are, an ammeter, to measure the strength 
as .that shown at Fig. 87, or mounted on a and volume of the current; and a "oltmeter, 
separate base of wood, slate, or china, as to lll easure the E.:\I.F. I give illustratious 
shown at Figs. va and VI. Al ill. length I of the gravity form of these instruments at 
of N o. 20 fusible t in wire will carry safely l~ igs. 96 and 9i, these being more reliable 
from 2 to 3 a.mpcres of current, but melt if than any other. I n t he ammeter n. stout 
th e current is raised to from 3 to 4 ampcrcs . . coil of wire is wound on a core of soft i ron, 
. will thus protect ono lamp, and one such which is convertcd into an electro·magnet 

eco to each lamp will protect many from when .the ,electric cl~rren~ pa,-;l;cs through 
Lar'''er cut-outs are made, up to a the coIl. 'Ihe magnotlsed !fon then at.tracts 

o for the jlrotect. ion of a light iron rod attached to an aruor, on 
including t hem in whi ch is mounted a coun ter-weight and 
fusible wires cost index hn.ncl. In the voltmeter a liner coil 

f.mlll :35. to 58. per , ncco rdinfl" to their sen·e~ a. similarpnrpose. 'l'hese inst ruments 
finene!;8 and the cut-outs cOlllplete cost cost from .£3 l Os. to £8 each, and nrc made 
from I s.' for a 1-5 ampere capacity, up to £5 to register from 60 volt-s or nlllpere.s up to 
fo r thm;e of n~ore masl;ivo and elaborate con- ] ,000 volts or am\)cres, as may be reqUI red. 
st rnction ca pable of canying 1,000 amperes. The ammeter an( voltmeter shown ill Fig. 

Switc!t:}Jo(lTds.-In hU('re installations of 92 arc the Sc1mcli:ert ampere ntld "oIt llleter, 
electric li"ht.s it is foutHl advantageous to the c(lnstruction of which v,n·ies slightly 
mount all th~ switches and npplia!lCeS Oil from that of the grav ity instrulll clI.ts. 
one board, whcre they can be cnslly seen Lalll}!s ({lII l ].(tm }).)Jo(d/·rs.-.,\ lew ye.lrs 
and at tended to in case of accidcnt. Such ngo the re were many forlll s of 1I1l:au.Jc,:cent 
a. boa.rd is shown at Fi,.,. fl~, on which is electric hlllps to be seen a.nd ot ,tailled, but 
mounted the swi tches b(' loll~ing to t.h e most of. theso lta,ve b~en plaCC(~ !t"":j de 
dynamo a-nd accu lll ulator. IlHll.ns A and D, comLat III the ba~ tle 01 patent. .l"t~ llts, n ,~d 
the main lamp circuit SWItch III t.i!e centt:e ollly those of the nche:-t mono!,(lh~ t..,; I:clllam 
at L, a.n ammeter and voltlll.cter, WIth thell' to t llt~"trate the doctrtlle of t he sur\'lvil l of 
respective !,eys, and a. Hlllllll)i.e cut .Oll.t for th o. httest, t.he weakest llICIl -:- ll u t 1! ~CCS­
the main circuit. Tho boar( I!; of poltshed sanly the wellkest !tunps- !tl\n ng gum' to 
walnut, with bright bmss !it.tings. F ig.O:3 the wall. . ~ . . 
is a. desion for a umJlch SWItch· board, to be AllIuug tho SUrVlYot"S, the Edl :;;Ol\·.'jwun 
placed i l~ a glas!; case on thc waJI of a con'i- holds ib own! and I herewnh gi\"l~ Ihree 
dar or passage. . ,. .. illustrations s I.owing the thr.;e lrl'c:; ,.of 

Uni've1-.~((l SlI)tlc!t-Boards.-'Ihe adJ0Il1111g sockets sold With these lamp bulus. 1· lg. 
sketch (Fig. !J.J) rep,re.sents tl~e plan ~f you- 98 s,hows t~e B. c., or brns ... eoih! l" . lnlllp, 
nections employed Ul the Ulll versa l SWItch· furmshcd WIth 0. brass collar for hXlIlg 0 11 
board made and sold by Messrs. J . E. liart- the patent No. 14 holder ";Ihowu at. Fig. 
ley & Co., 13, St. Paul's Square, Binlling- 101. l-'ig. V9 ~how~ t he E. S .• · or El~ i s<?n 
ha.m. The board b a large sla.b of ennn~ell ed soc ke_~ .Ia.mp, WIth .screwed ;~llar 10 lit. In 
slate fixed ill a. moulded and pohshed the &hson socket-holdel·. .F If;. l UO :shuws , 
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Fig, 76. -
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PJg. 78. 

Fig. 715. 
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Fig. 80. 

:rig. 73. 
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Fig. 81. 
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.S!"611, 
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, , .' . Wj' .. 
FIg. 8.5. 

Fig. 84 . 
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• " J ..... ~ . 

FIg, :;!). 

Fig . 86. Fig. 90 A. Fig . 87. FIg. 88. 

FIgs. n . 72. Plans showing bow to connect El~ctric LlUlPS in Para.llel Series. Fig. 73.-Plan sllowIng how t o connect Elect ric Lamps in ~erie s. Fig. 74.­
Lam p·nr..lder alili SWitcil. Fig. 75.- L:tmp Switch. Figs. 76, 77, 78, 79. - Main Line Switches. Figs. 80, 81,82, 83, 84, SI!i.- Brancb SwItches. Flg. 56.­
Wa.ll "lu~ and Socket . Fig. ST.- CcUing Rose and Contact . Figs. 88, 89, 90. - Celling Roses. Fig. 90A.-Cut·Out Circula r Pattern. Flg. 91. - Slato 
Rn e Cr,nt'lct. FIt;. n - Main Switch-Boar d. Fig. 93.- Corrldor Branch Switcc-Board. Fig. 94.- Plan of Universal SWitCh-Boar d. Fig. 9.5. ­
M1tg'letlc Cut-Out. Fig. 96. GravIty Voltmeter. Fig. 97.- Gravity Ammeter . Fig. 9S. - Ed.ison.Swan Incandescent B. C. Lamp. Fig. 99.- D1tto 
E. S. t:.mp. Fig. 100. Ditto B. t . Lamp. Fig . 101.- Edlson Lamp.Holder . Fig. 10::.-Sllake Pattern Lamp-Holder. Pig. 103. - Gas Bracket Chin;:. 
J.amp- i!oJd,::r. I-'I;r. 104.- Amateur'8 Lamp-Holder : SectiOn. FIg. 10a;.-Wlre for Pendant Lamp.Holder. Fig. 106.-Amateur·s Ta ble Sta.D.dat·d Lamp· 
Holdo:r. Fli!. 107.- Wlr e for Table Standard Lamp .Holder. Fig. 108.-" DrawiDg -Room" ?endant Electrol1er. Fig. 109.-"Eleyator" Pendant 
E!ectrallti r. R S.- Flgs. 90 l o!} are g iven In the next page. 

thr; fl. J.. , 'Jr i)fJl! " 11i 1o '('1i lam p, wilh pla in 1 fulfilling nil the conditions of this last may pieces of S o. 10 copper wire. These ore 
1~l ll' JlH \,t"jl ' I lJ..i ily llfifll.l.!d to t.l w wonts of be made by the a.ma.teur himself as shown thrust through the wood cone, :lllli thei r 
aIH(,I.:." 11 " 1'01 . 1 al. Fi ... 104. A cone of i in. in length alld ends fitted nnd soldcred into two spimls of 
• 'J hI, II 11 d '-wah lamp ilf)ld l'I'R :1;'c madc ' e in. in ~lillme~er is turned out of hard ~\'ood • N.o. 20 hard-drawn CaVIler wi re, furni:.he~l 

~ 1II 11 1 ;lr ., LI, I Ill: . 11"ld\.: I' ~ hf,wll Ilt l~ I,Q'~. IU" : or ebolllte, ':Ylth a deep g~oove forullug a wit h . two hooks for the oops o~ the 1 ~llljJs: 
,111 I I II .. , jilit .. nUl a .1 j'll~ tI j 'l"ll.~~ "pring Lo n ng at'oUll(} Its base to receive one oonvolu· 1 A spiral of hnrd-drawll br:u.::I wire of No. l ~ 
1:1:/'1' tl l l ~ 1:,uII' !1"'P_i . ill ,·nntH ':t. wilh Ihe 1 tion of a brass spirB.l spring. Two holes gauge, l a l'~e enough to encircle the Iwek of 
Ilf).,b .,f til': " ' lUductlll !:{ wi l·cl:!. A h'J lder nrc dl'iHcd through this to recei\'e two sbort 1 the lamp, IS now to be fitted to the holder, 
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Fig. 98. 
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Fig. 100. 
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wh en it will ha COl1lp\('tc. T ile two 1'1"0-
jed In"" W1 1'\.·" may 00 soldered t\l Ih<: h rand l 
"wil'cs °le,ding from the 1I1 :\i ll , or 1I1:IY be 
cOll ne,,;!c,1 to them by screw con nectors. 

Au id (',\ lor :\ s imply t'ons tnwtccl i l1l~'\­
pOlIsi",) lamp-hold er comes t o 11 '\ f~(l.H1 the 
,,'c;"lItitic . l lI/ail'III,. l is nclal'tnlllht )' to 
I he amateur's workshop is shown at Figs. 
71. i:?, nntl 7:1. f t is made of two !lhol't 
pil'cos oi h:Hd -d rnwn hra..;". C(l PI'CI" or 
l"1'ppcrl'll wire, hcnt to the sh!lpo.l ,.,1i(lw lI at 
\''i.!!". 10':', and at tal' hc,l hr oms,; screws, a t a 
~ui t :\blc , \i ", t.IllCC :1 l'arl , to nil)' W(l(II !CII ~lIP' 
jllIrt. T he h mJM IIH\ YUC IO~Jlcd ! ~J 1,IlIS dll",ect 
or br HIl':l I1 ~ of a !;hol't Il\CI:e 01 hiler wm:!, 
as 1)\1,) ,.:.pringy 1\:\.1.111'0 . of the wi.res in t. lte 
Itolder .servo to 1;: ('.(\\1 Its I ~(~()k" III COIl.tryct 
with 1110 1(0)1'1< of t.he 1fI11 1]). ~ Ilc ;ldn p ta.uII!.ty 
(If thi5 idca 10 n t :l l.le- lnmp IS ,; it (lWI1 at. 1, 1'::-. 

IOli. The wi res to form the ~ta1)dard arc 
hen t as shown at Fig. 107. They arc th en 
tixcd 10 the wood ell stalli i loy mca1li:1 of 
hl1ldill '" screws. A long I(' n,g:t h of silk 
r ibhon" or of parnflined tape woulill :u oun ri 
each sen 'os to insulate th em fmm c:\I"h 
other, and the whole is then hound tog-et.her 
with twine or s ilk cord. Tilo wires for 
th e:>c holders may 1Jc of frOI1l l 5 to lSga.ugc, 
but :;:houlli be hn rd ·drawn . 

J:.:ll'ct rvlio·$.- 'l'hcse a rc the larger holrl ers 
for.electric lamps. corres\lOlIcli n~ with chan · 
,ldICl'S for cnnd lcl!, an( b'U:<ch c l·.~ f(lr ga". 
They :1I"e mad e in !lInny dcsi~u;; a nd in 
. lua.1iti e.s to suit. lIIn.ny pr.i ce .~. :::;01l1.0 0[ the 
(e",lgn.s a rc I1Inn'els 01 IngellUity 11\ om it­
menla! metal work and Cllt glnsi-!, s illce they 
admit of material a.nd wodwmllship impo'.i­
,; ible ill gt\-'ici iers. 1 can 0111.\' gi ve illustra­
t ions of a few pendants. Thc,;c a rc com inA" 
ill to fa,·our for house lighting, Lecallse 01 
t hei r origi nil I it)' of design, i 11 1.1'0<1 tlCi 11!;: sOllie­
thin!!! di !lcrcnt from that of gus-lig- tl t ami 
candte- li9'ht holders. The" d rn.wing-rooill " 
pendant \ Fig. I 08) c('l lls i s t .~ of :\ chi nil " cei [. 
Ill:,;" rose" fU l'llished with a cut-out, from 
which depends a nexibl e twin-wire cord, 
cOllllected to a chin n. suspension holder, 
under a fig ured or cut g las~ shade. Th ese 
arc made fo r one lamp at 5s. 6d. each, or for 
two Jamps at 7s. 6<1. each. The" elevator " 
pendant (Fig. J09) is suitable to the s tudy or 
tl ilice. It consists of a 3 .~ in. r:eiling rose, with 
cut -ontand scpa rate pu lley, (WeI' wldch ru ns a 
!!l:xiLle twin cable made of thirty-li vestrands 
of ~ 0.40 wi re, holdingacoutlter-weight, la mp-
1'(/ ldcr, and 10 in. 01131 shade. This is made 
and sold for one lamp at lOs. Gel., two lam ps 
at It.i. (;<1. , or thrce lo.mps a t 15s. A l ar-~e 
,'ariety uf shades in cut aud figured gla~s 
a.re admi!<!'. i t. le with pendants. 

Care (JJ l~allL!IS (In,] Jj{ftll')·ips.- J nca llticR­
f;e nt Ihlrl))s a re eXj'l: lIsi "e luxllric ;>. \\ hCIl 
carc]<:''!-'11y ll.'1ed. Wi t ley arc ~I 'V lm,,·tlc '!lld 
SOlm 1)1"(!ak. Thei r del icate 'lilnhi:Oc l1t~ of 
r;arllOn are soon IJl"okclI l,y suclcl cil I'u ,;hcs 
I,f (;UrreuL ; t.h~ l" e ro re it. ill :\!wuY1i advi !:.:l.ble 
to La ve 0. fW1i1Jle c u t. .ou~ to each lamp, 
"Ud l 0. cut.·out. only el).-; tltl" a. few pell ce 
1 ':'1~ 1I w l l'~n t.hu.<J pmlcctcJ the current 
imm j/o.Lt.<:ritH :lIld accU lnula.tor;; !; ~ollld be 
iwi ~chcd on grfltll~rll l y, a.ddilll{ cell te cell 
IlJlt.d th eYl"opl!r IlrlglltncM of Lh e lamps has 
b(:Cn Oho.lll l:.d. Never lihort-circuit bflt.teries 
or. ar ... : u rl! '.ilal.l"J r~ I,y Hpall lling t ll eir t.erm illals 
Wll!1 a tljJ(:k ':"11"{: r).r,' ,~h~r COl1d ~ I Cto l' hnving 
a l.~rge (;apa'~lly. 1111" IJ'I lI I'ccmlly dall oer_ 
OUM w rv:c ulnulatorll, :L'i tho Bud den rwd~ of 
Cl lrrCTlt..llt apL .to I"UIII tile 1,Ia toil by peeling 
·)fr their ChIllI ng. TIm mt.c of d iscllarl;"e 
sll r,oitl, Lll l: rcrvrt:, be 6n ... dU:ll, and never ex ­
ceed fou r alll[Jtr~ .pcr II, J liMO f?OL of I)ri 1I1ary 
"Iat!) Ilurfllce. !. r lll.Jury lJillt.crl{;8 wi I rnl"oly 
bcal a. more rapid d mchn.rgu tluw :1 am,dlrcs. 
111 a::.cum ula.tora tho prc~u ro of t.ho current 

.!! radually fall s whils t. bci llg discharged, unt il spring from his watch maker. Then let.llim 
it reaches nn KAt.F. of 1'9 volt.s per cell, placo the spriug- in the absence of al1ything 
whcn discharge s iJould cen.so and t.he colis moro 8uit.a.ble-on the flat s ide of the blade 
be rc-charged . At this timo there should or an.. old table knif~, a nd hold the blade 
remain in the cells 25 per cent. of reserve over 'a spi ri t-lamp or a ny small flame. As 
force rellIainill~ from the orig ina l charge. the blad e becomes a little heated he will see 
A too rapid chscll:ll'ge bu ckles tho plates tbe spring gradually u ncoiling itself and 
a nd throws oU' Lhe coaling, and nn excessive growin'g larger. This is what bappens in 
discharge cnllses th e coat toabsorb su lphuric changes of t emperature when the watch is 
il.t"i rl and bcr'\)II ICS n. s ullillil tc of lead , indicated in tho wearer's pocket i. only, of course, in 
11.'1 large while pa tl'he..; of n loosc charact~r no very I1IlIch smaller a eB"rce. In a. warm 
011 the s l\t" facc.s 0]" the Ilositl" c plates, T h is teml)erature the hair-sprl1lg expands and 
is called" I'ul phl1t illg' t Hl cells." becomes weaker, and thus causes the wa.tch 

G'ol/f:h/(IiJ/~1 Rf· IIl"1·k.~.- 111 c1o ... illg t his to go stower. In a cold tempera ture, of 
ser ie:; of ~)apcr" Oil :'Il odc1 Electric Li ghts, I course, t he spring contract!!., becomes 
a m conscIOus of Oldy having touched the 8troll~r , and tlle watch goes faster. I 1\111 
fringe of tbe sub.iect i ll my foregoing speakmg now of n, watch with a. U plain " 
rC Ill n.rk~. :'I i uch reluains to be sa id to tl'Cat balance. But in order to compensate fo r 
th is subject ill on ly n. faidy exlmU!Jtive theso irregu larities ill the ha ir-spring the 
Ill anner, I)llL I m ust close it 110W for want of ch ronometer balance was ap(>licd . The rim 
space. I hope t he pa.pers will have been of 8. chronometer balance IS composed of 
helpfu l to a matenrs wi!Jhillg to know some- a. fusion of brass and steel, and is Clil 
tiling of elect.ric l ighti ll ~. In their prepara- t h rough in two places, so that ins tead of 
tion I have receive(l assis tance from Messrs. being an immovable circle, l ik e the rim of 
.T. E. H artley & Co., 13, St. Panl's Square, a cnrt-whocl , the rim of a chronometc,' 
Bi\"ln ill~ham; Mr. A. Croft, D over ; and balance, when affected by the temperature. 
11r. S. Bottone, Carsbalton j to all of whom can mo\'e slightly in wards or out.wards. Th e 
I beg to tender my most hearty tha nk-:-: - _ simple theory is, that when the hai r-sprin:; 
Should any of my readers d esire help in expands in heat the rim of the balanee­
viallning nil installation, I sha ll be pleased owillg to the two metals struggling wit h 
t o hear from t hem, and will reply to their each other-contracts, and thus compensat('" 
letters th rough the med ium of . 1 S hop." for tho conduct of the hair-spring, and keel'''' 
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In cOllclUliing my contributions to the 
]1rc.'ient volullle of \"ORK on t he abovo subject, 
r desire to say a few words on th e question 
of the chl'Otl omoter balance. T here is no 
gl'eater 1l0nSelise and fallacy in the wbole 
range of popular d elusions concerning 
watchc." t han th e olmost religious venera­
tion with which the pub lic regard tho 
phrase "ch ronometer balance." One sees 
the ph rase ostentatiously pa raded on tickets 
attnched to all I!orts and conditions of 
watches h ung in the windows of those who 
deal in the urt icle. I hl"\.vo even seen n. 
guinea wa tch, whose chief virtue was the 
possC3sion of n. " chronometer balance_" 
Hut let me sa.y at once that n inety-eight 
pCI' cent. of so-called chronometer balances 
nre lIseless ; and of this percentage a very 
eonsiderah\e lll'oportion are not only use­
less, but abso ute!r !)em iciou8. I nm sorry 
to cut tlow n thi.i [ul -grown and flouri shing 
popular d ehlsiun in thi !!. unceremonious 
fnshion-but why ellm bereth it the earth 1 
})t'ople pay a few poutlds for a watch d e­
sCl'i bed as llOssessing a, I' ch I'onometer balance 
and ten jewels," Rlill theI imng ine they have 
a horoloffical t reasure. n poi nt of fact the 
baln.nce IS a. useless fraud, alld the j ewels 
in nil probability arc CO lllmon glass. '1'0 
show the reason why a cheap wn.tch cannot 
possibly l)OSSeSS n. practicable ch ronOIll ~Ler 
b.a lance 1.llI ust enter into a little ex plana.­
tlOll, winch shall be n.s unt.cch nica.l as 
pos.sible. The word U chronometer '! balance 
IS s imply a synonym for "compensating " 
balance. Now, wby is a. chronometer 
balance used 1 It is used for t his reason: 
every watch must have a h l~ir '8Jlringl which, 
by its expansion nnd contraction, keeps the 
lJalanclJ.-wheel "wi n~i llg backwards and for­
wll r~ls. But tho ha ir'llpl'ing, being mad o of 
finc !Steol, is d elicately afrected by tho tem­
peratu ra-in heat it expands, and in cold 
It contracts. If any amll.teur wishes to 
demonstrate thi .!i, let him bog an old hair-
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the watch up to time; wtcn, on t he other 
hand, the bai r-Sllt"ing con tra.cts in cold th e 
balance expands, and onoe more there i, 
compensation. Now, whether n. watch com· 
pensates or net in different tempemturu..; 
d epends on the capacity of t he ch ronometer 
balance to counteract with great exactneS!$ 
the expansion and contradion of tho hai r­
s \wing. But. e \"cn in the case of t.he best 
c lronolUeter balllllees it is abMlut{'ly 
necessary to eK})eriment by placi ng t Ill.: 
watch in some cold plnee (in ,",'inter t.h o 
ordinary temperature may bo sufficient j ill 
summer it is necessRl'y to use a refrigerator) 
for n. certain set period, and afterwards t(l 
put it in an oven (made for the purpose) 
for an equal length of t ime. By comparing 
the result of this experiment it is easy t(l 
d iscover how far t he compensntion is wron~ . 
The error is corrected by taking the bfllancu 
out of the watch and moving the screws. 
which may be seen s tudded round the rim 
of the balance. It is n ot my intention nt. 
this moment to go into the question of 
compensation, and I have merely explained 
sufficient to make my meaning clear. What. 
I wish to establish is -that, e\'en with n 
first-rate compel1S8.tion, or "chronometer," 
balance it is absolutely nece.'iSary to experi ­
ment in bot and cold t emperatures beforc 
one can be sure that the bala.nce is not more 
injurious than beneficial to a wa tch. But 
I will venture to say that verhaps not more 
than two or three watches 10 Ii thousand arc 
tested in this wa.y. Yet there are thousands 
upon thousands of watches turn ed out of 
the factories with, as I said before, a.1l 
the parade of the chronometer balance. 
Chronometer bala.nces in a ll cheap watche!> 
a re. unless by sheer accident, not only u!>e­
less, but worse than ulieless. A fi rst-rate 
chronometer balance costs, from the maker 
(counting not.hing for its a.pplication to thc 
watch a.nd for compensatIon), one_guinea. 
Those used on ille average run of Eng~ish­
made silver watches cost one shilling. 
Those on the svemge English-mnde golo 
watch cost about two shillings. Neither of 
these would compensate if they were tried j 
&nd they are Dot tried. Hence, wben the 
public 'purchase a watch po8seaain«. t.his 
wonderful chronometer balance, it U!llmply 
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a delusion and a snare. I will now slww 
how an amateur may. with n little attenti on, 
t est the compensation of his watch. The 
t \VO temperatures in which he must try the 
watch should be about forty degrees apart 
f rom each other-not more than forty a re 
necessary. How is he to get these two 
temperatures without an ice· box and an 
oven 1 Easily. Select a door beneath 
which there is a. cold draught, and lay t he 
watch on the Hoor in the draught. Th is 
will rio for the cold temperature. For heat, 
use the fender or the hob, or any convenient 
place connected with the fi re, where the 
temperature will not exceed, say, ninety·fhe 
degrees at the very utmost. I take it that 
you will thus get something li ke fifty-five 
<legrees in cold , and about nin ety in hea.t. 
Wind your wa.tch ca.refully to the very tOE' 
set the seconds hand with some reliab e 
timekeeper (the hand must be set at one 
.spot on the dial-say exactly at the 60, 
bec.'l.use dials are a lways inaccurately 
-divided), and then lay your watch on its 
bar.k for six hours, anel mark the variation 
by comparing it again 'with the reliable 
timekeeper. It is understood that you have 
.nn accurate thermometer lying beside the 
watch, and that you make a note of the 
t emperature reached. Then '",ind up the 
watch once more., set it in a simi lar way, 
a nd place it in a convenient Illace, on its 
back, near the fire, together with the t.her· 
mometer. At the end of six hours compare 
again fo r time, and yo~ will find the error 
in compensation. It may be ten seconds 
slow in cold and ten seconds fas t in heat­
a n error of twenty seconds in six hou rs, or 
e ighty seconds a da.y. But unless you have 
.a. good balance in your watch you ure 
absolutely helpless, for no alteration can be 
made in a. sham balance. I would /'ust add 
t ha.t when putting the wa.tch near t Ie fire a 
place should be selected where the heat will 
.come very gradually and gently, and the 
thermometer should be observed every 
quarter of an hour, SO that the heat may 
not be allowed to exceed ninety-five de .... rees. 
If the mercury should be rising r~ther 
rapidly, sim ply move the wa.tch a few inches 
further away from the fi re. With these ' 
observations I conclude my labours in con­
nection with the present volum e of this 
useful and interesting journal, and I can 
<mly hOI>e and wish that my " hints" have 
done some little towards IIlstructing and 
enterta,ining its readers. ... 

P.l.R ,lF FIN LAMPS. 
DY THOMASa. 
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Lurp Bon GAS BRAOK£T-LAlrp FOR OnnAN OR 
Pr... N()-HA~GISG LAM!' YaK SJl OP-SUADES­
FILLING CA~. 

WE pass now to a different kind of lamp: 
one that can be screwed into any exis ting 
gas-fitt ing if the burner is removed. Fig. 
39 gives a. view of it. It is well su ited for a 
bed room or a dressing-room, in which case 
Qne each side of the chimney·brea:.t would 
10Qk well. 

lt.is very similar to the la.mps a!ready 
d escTlbed as fa.r as materials and method are 
concerned. 'fhe reservoir is formed of half of 
o!,!e of the" shells " previously mentioned, 
With the edge cut offdown to the a rrow in Fig. 
18 (page 696). a nd a. circle of brass cut out 
to fit in. The burner 'is soldered on as 
wuaJ, aI?-d three pieces of brass, li ke A, D, 

...... lUld 0 (~\g. 19, page (96), but upright instead 
of leaning a.t an angle, are soldered on the 
top to take tbe wires 8upporting the sha.de. 

PARAFFIN L AMPS. 

A piece li ko D (Fig. 1 fJ) has a thread Cllt on 
it to match that on t he ga!i bracket., amI ia 
~hel ~ soldered with tho threaded part pro, 
Jectmg t lll'ongh the bottom or the rcsen'Olr. 

The top is now t inned a ll round t ile edge 
on both sides, and soldered on. A file ia 
passed over t he edge of the shell to ta ke off 
the sharpness and get rid of the supcrfluous 
solder, after wh ich finish ofr M usual. 

The shade is d itferent to those pl'eviollsly 
described a.nd figured. It is commonly lIscd 
for the French reading lnmpa. Siz.c, six 
inc~es aC!OS8 tl~e rim : l'II' ice, Is. Gd. . 

'Y Oll will notice th at Its sha pe pefllllt.s it 
to drop ~igl!t ~hrough the gallery. To Iwe­
vent thiS, It IS neCC!isa ry to Clther so del' 
little bits of stOltt wi re inside the r im of it 
to rest on, or let th e sliPllo't ing wirefl pro · 
ject t hrough about -} inc 1 before soldet'ing 
them. 

You will, of course, try the gas brncket, to 
see if it if; at all shaky, but whether the 
bracket is limt or loose, it is desirable tf) put 
as little weight on i t as Jlossi hle. This is 
one of the reasons why I hn, \'e fi g ured the 
lamp as having on ly half a. reservoir, so to 
speak, and wit h onl y a smnll shad e. 

As this lallt!) cannot ~ta1t(1 wh en tnken ofT 
the bracket for any pu rp0l>e, such as clealling-, 
it is necessary to s ta lld it in someth ing- a 
gallipot, fo r insta nce. The h~lIi\ t()t migh t 
have a piece of wood with a t!i ma I hole in 
the top fixed in it. T he hole would rece ive 
the pl'ojecting screw, a nd the rcservoi r would 
by this means be prevented from turn ing 
over sideways. 

The next lamp (Fig. 40) is intended to 
provide light for players of the organ or 
piano. Most of th e AmCl·icnn org-alls arc 
provided witha li nt -topped hracket, obviously 
intended for a lamp ; nnd l ,ian os all hn\'c 
candle sconces, even the cheapest. Perhaps 
it would be more correct to !lay U even the 
best," the rule appearing to be , I th e worse 
the piano th e better tho sconces." 

The figure needs very little explanation, 
bei ng very si milar to F ig. a~). Yon need 
not cut the edge of the shell off befo re sol­
deri ug in the bottom, and the pa rt projecting 
from the bottom will not be wnnted if the 
. mp is intended to stand on a tlat surface ; 
but if it is intended to fit in a. sconce, the 
piece must be add ed. It is merely a short 
piece of taperins tnbe made of the sheet 
brass, of such a size that it tits t ightly into 
the sconce intended to reccive it. 

If. as is .... cllcrnlly the C.1SC, thc hole should 
be too shanow to g ive thc la mps :\ firm hold , 
it is bettel' to make the tube parallel, nne! 
make it fit over thc Olttsi<ie of th e sconce. 
It wi ll then be ~a.re enough- unless you 
haPjlen to he a R ubinstei n. 

'1' Ie reflector is principally intended to 
keep the light off the eyes, anci is !Unde of 
the sheet brass carefully lIattened, and then 
bent round on anyth ing handy- a. gallipot 
for instance. The hammel'must not bo useef 
to bend it, or when the light sllines on it it 
will present the appearance of a \liece of 
ancient hammered b rass work- al dents. 
A piece of the ·i in. by n in. Itat brass 
wire is soldered on to SUPPOI·t the l'eH eetor, 
and a little piece of metal soldered on at M, 
as shown, to prevent the rellector sl ip­
ping down too fa r. 'fwo little strips of 
metal (th in) arc soldered on the rellector to 
admit the end of the flat wire, the whole 
arrangement being shown at A in the figme. 
Polish up as usual, and you can then in · 
augurate the new lamp with selections from 
" Aladdin." I do not kno,v if there is a 
composition of that name. I hope there is, 
for the sake of the joke. 

It ma.y be that; you have a nark 

IlllHlinti 01' pa~~n t{l: \\ I, i"l l yr.11 wi d, tf) 
iJhlln i l1nl!~. A "i " 'l .IB f" rill uf la ut [t "ui tfthJc 
for tbiH JlHl'pr'HC iH tha I "lt town fIt Fig'. 41. 
It needll very little de~c riptin ll , IItf,.,L or t he 
opcrationH connc.'(; t (;(1 with it J HlV i ll~ l ,r'CII 
trcatc.-d of in the dc.'lCril,ti'lnH tof t he I)tll(: r 
lamps. 1t i!,l intcndt:11 tl, Ix: h ung on a lIai l 
- a, bras.~-head cd olle prcft rtilAy-ru lIl ix 
fitted with a reflector. Hra.'i!I i3 ti,e lIIeta l 
used throughout. 

The reservoil' is of tlt e shape nnd mny be 
o~ thc {~imcns!o~ !; lih? wn

r 
a ud thrl:(:. inch.!" 

lu g-h. 'l he top IS sit.tti ,t y largcr than the 
hot tom, and, in fact , ~he wholc re-er\'oir iH 
an cxact coP.v of the front pa rt (of the rend in!:, 
lamp \'c~e\'mi\' (Fig'. I, p.-180), to the de>icri l' ­
tion of wh ieh 1 ntllst relcr yOll fo r r llrther d i rec­
tions as to soldc l'i n,!!, etc. The pi ece fan ning 
the sides i ~ s() ldel' t.:d 10 th e llJp, and th e two 
arc then soldercd to th e back " ieee, nnd the 
bot.tom soldel'cu in. T he Lack is nine inches 
high, and may be or the s lta pc show n. i t 
1nll:;t be wired with s tout wire at th e edgell. 
unl e.::s made of thi ck pla te-a very wa!;teful 
proceeding- and ha \'e ;l. hole sha ped as 
:s hown. A piece of the -} in. i.J.r 1\) in. 
Rat brass wirc is ~old ered to the back: to 
support the refl ector, as shown. T he latter 
is litted a nd Illade exactly li ke that ill 
Fig. 40, with the exception Ihat the ratJin", 
is greater. Tilt the I' ... !lcclol· forwal'~l a t 
the top. so that the l i~h t is thl'own on 
t he floor, where it is wan ted - not in lJcople'ij 
eyes. 

I have now come to th e end of the 
dOll1est.ic lamps, and I th ink I may as welt 
give the shopkeepers a t Ur11, particu larly as 
they seem to he taking so kindly to lamps. 
i expect they find oil COlllCS chea pel' th an gas, 
and t hey haye no hen".\· gus I,ill to look 
forward to-a great eOllsiderat itl11 with f,.'i\.s 
bumcrs generally, and especia lly in the 
eyes of 3. st.ntggling shopkeeper. 

By fa r the IllOst common fo rm of lamp 
used in shops is the itan)!ing lamp, snme­
thing after t he style of Figs. ·12 and .t:t 
Another s t.ylc is the gas· bracket lump. I 
will deal with the latter first. 

The resen'oir is best made like F ig. 39, 
althOll"'h, of course, there is no ohjectioll to 
making it like Fig. 40, a nd 1 thin k Fig. 40 
looks best. In eilher case the strew must 
be soldered in the bottom. 

It is not advis:lble to ha ve glass shad es of 
any s iz.e on gas.brockct la mp'S. Pape l' 01' 

carel answers ,? ~ery p,lH'pose: and lasts ~ \'cry 
lou .... time. Flltecn lIlCheli lS :l <'rood size fo r 
t he<:lshade. '1'0 !;upport it , we s~,llllleed an 
armn .... ement rather different to that a lready 
described. It consis ts of the CO lli ilion wim 
skeleton that is seen in shops, with thc ends 
of t he wires support ing it secured to tit\) 
bum er. 

To make it, procced as follows : turn the 
tin or carel shade bottolll 1\ pwards, nn~1 
make a rillg of t i1l1h1t! iron wire t in. 
lar .... er aJ l round than the hole in the to» of 
the" shade. Ma ko another ring l ill . 
smaller all routlll thnn tho edge of the 
shade. ])rop both ri ngs into thc shade, 
joining thcm together by tltree 0 1' fOU l· 
'pieces of the wire, and solder three or four 
pieces of the wiro to tho largest ring, bent 
to the 8hape shown in Fig. 45, to support 
the shad.e. USll l~lenw of solder at t·he loi ns, 
making It run as III i' lg. 44, where the black 
part represents the solder. 

Now make 3. halo in a pieccof stout brass 
plate large enou~h to permit it to drop o"el· 
the bumer, and lit mther tight ly where incli· 
cated in Fig. 2 (p. 480) by thenrrow. Cut oft· 
the superllnous metal al\ rou nd until a. ring 
is left ·} in. wide .. DriU h~les equ idist:ant, to 
admit the ends or the Wires 8uPI)Ortmg the 

• 



shade, insert them n little wny through, and 
80ld er Oil the und er si de-I,he arrnngement 
being shown at }'ig. 45. The lamp i.-l now 
finished, and can be screwed on to thc gas 
hm,·ket. 

The hn nging: lamps of i he. >: Iy 10 prOVi('l lll<iy 
cl('..;ni\lr,1 Ilppear I II HI t.' to be t Oll good fot' 
n workshol' r:> r an\' 1"(11\· · 11 t rade . .I therefore 
f ivc t W ('I de:>ign~ [(It' dl~ap and simple hang-

) lng- lam ps. 
T he first ('Ill(' (F ig. .1::» j,,: ' silspended by 

means of a l'i('ce of t he Ha t, wire uout. as 
s.howlI. ri" clcd anll ,,:oldcred to the ring 

Fig'. 39.- Lamp for 
ALt."tclllllcnt to 
G:lS Bracket. 

Fi,;". 3S.-L!g for 
Fi;-. 33. p. 50,1: 
(half su e). 

B 0 
Fi:;. 42. - Simple 

Form of Lamp 
for Shop or 
Workshop. 

" 
- , .... 

-- ,~ 

PARAFFIN LAMPS, 

previollsly described. The figure explains 
how the sh.'l(ic is kept from fnlling. 

If desired, the cost CRIl be still furth or 
rednced by maki ng the reservoir entirely 
)'ourself of sheet bmss, or evcn tin plate, of 
the shape show n in Fig. 4:J. I t is mado in 
three parts, two coned pieces bavi ng their 
edges In\)I'lCd ! in. over the edgeof the central 
part. 'Ihe diameter of tho latter is 5g in ., 
and th o holes at the small ends of the cones 
:\\'e to be sufliciently large to just admit the 
SCI'ew collar of t he bm·nel·, which is a llowed 
to 1)roj ect slightly inside, and then soldered . 

-
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before ri,·eting, in order to prevent the 
work twisting. 'I'his applies t o aU parts 
that are riveted. in these two lamps. 

It is us well to put a little pal)Cr cap over 
the top of the chimney of amI lamp while it 
is not being used . It keeps out dust, and 
reduces the amollnt of cleaning necessary. 

A-filliug can (Fi~. 46) is al most a. necessity. 
It IS made of tm plate, the dimensions 
being-diameter, [) in.; height, 6 in. It has 
a coned tOf' as shown by the dotted line, 
the edge 0 the la.tter being turned over on 
to the sides, so as to get a lapped join. A 

Fig. 4O._T,amp with 
RelIector to lIt in 
Sconce. 

, 
Fig. 41._ T.a,mp to bang . 

on Wall. i 
i 

Fig. 45.-!'IIode of attaching 
Wire Shade - Holder to 
Burner. 

Fig. 44. - nIode of securing 
Wires for supporting 
Card Shades. 

Fig. 37. - Section of Gallery for 
supporting a GlObe- A, Sug­
gested Pattern for Rim. 

Fig. 4S.-Can for filling Lamps. 

Three or four holes are made in the central 
part, and rivets put throuJ:!'h from the inside, 
and soldcred , with the ends projecting. This 
prev~nts the re~e l"voi r d:roPPI nft right through 
the rillg. A CIrcular plCce of bmss the size 
of the hole, is soldered ill t he cone intended 
for the bottom, and t he two COlles are 
sold ~red on to the centrnl 1181·t t he over­
lappmg edges bei ng fi]"8t tinned.' Clean oft' 
the,Rupcl"fluotls solder, and polish up. 
J • 'Ih e~'1l I ~ery: for the shndc is mnde of ~ in. by 
i 11.1. lint w!re III t:he WRy previously described. 
WIre nr\ Ill. tl llck would be too thin and 
}l]'?bl!-b y result i.n th<: S~I JCI'Y getting' bent 
ov,d III fo rlll . ){Ivct It In pluca as shown 
l l'y llH:flll .'l of ~wo little pi CCOli of the ,t,.. in: 
lIut wi]·o, to.klllg the pl'eco,ution to solder 

M·'·· 

A 

,,' 

i , 

Pig. 43. - Allother 
Form of Fig. t2. 

handle is soldered on, a.nd a. spout made of 
t in. brass tubing, strengthened by a piece 
of tin soldered to it and the body. The 
handle and the mode of strengthening the 
spout can be copied from any toilet water­
can, except the new-fashioned ones. A 
lid is made either to work on n hinge or 
pull in and out like a. kettle-lid. A rivet 
IS soldered on to form Ijo hfmdJe j or better, 
n small leaden handle like those on the cheap 
kettle-lids. 

This ctlmpletes the present series of 
lamps. I know soldering is not in fa.vour 
with amateurs, the ml\jority of w'hom COD­
sider it rather i'!{ra dig., and ce.1l it ha.rd 
!18!"e&, such 88 II tinkering l" But I expect 
1t 18 a case of sour grapes. 

, 

• , 
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It; must, however, be admittcd thnt "tin­
kering," as they call it, is not one of the 
pleasantest or lightest of hobbies ; but then 
It hns the grcat merit of being usefu l. Whel~ 
you ~ee l ten-time coming rOllnd. just think 
who IS the most useful member of society­
the mnn who can stop n leak in th o kettle 
or put a teapot in working ord or or the man 
' I'ho can turll out wonderful ivo;'Y and hard­
wood knick -knacks t Verdict for t he tinker 
of course, on the principle of " Ease befor~ 
elegance." 

In tbis and the preceding pnpers on the 
same suhject . I ha.ve endea\'oll red , nnd. I 
trust, not With out success to unfold the 
mysteries of lamp-mak ing, ~nd to show any 
handy ma.n how he may make his own 
lamps if he be so minde(1. Buch a n one, 
however, must always bear in mind that 
strong clean soldering is impos-'ii h!e un­
less the parts ar~ clean and fit. ]~ ve ll a 
dummy at soldering would prohabl}: turn 
out bet.ter work, if lI e fitted it well. than the 
profeSSional who had to solder bad ly-litting 
work. 

I would therefore, in concl usion, impress 
on begi nners in the rut (for it t.$ an art) one 
v e r y u s ef ul . 
pil:ce of ad ­
vice. wh ich 
ought to be 
hung up ill 
e v e ry ama­
teur',,; work­
shop, nnd aL­
wq.!IS kept in 
mmd-

" A bove all 
thinl?S. be ex­
act-'t' -, 

There is no­
thin g t hat 
stands on the 
s nlllc l evel 
with exactness 
except JlUnc­
tUlllitr a ll d 
regulal'lty, a nd 
if a mUll Le 
punctual , re­

J~iece of ~l"(l i nary bast mat han~illg within 
Sight decided me to try the elfect of this 
material as a medium for procillci ll" decorn· 
~ive results. The result was highly grntify ­
mg, ancl prOllose to show here, vCl"y briefly, 

Fig. 1.­
Cardboard 

cut for 
Mount. 

Fig. 3.­
Square 

Bast Mat 
Mount. 

Fig. 1. 

Fig. 6.­
Diamend 
D:l.st Mat 

Mount. 

Fig. 4.­
Square 

Bast !'tIat 
Mount. 

on n. boanl, n. piel'e of lJilsL mattill ,!; 6Ome­
what larger tl J{U I the moun t · give the back 
a good equa l coating of ls t<ll·ci'l or lIour p.~<;tc, 
bllt not SF) as to I{O tlll'oug-h to tlIC face, and 
nllow to d ry, wll cn t], e II,oscly plaited In ~t­
tin " will be found to he fi rml y LIIILnd to· 
get/wI', and ctl.pahle of iJei ug l;uL (or f.)ldcd 
wiLhout th e ends of the stmlJds fraying out. 
Wh en quite dry, Listen ti le cut· l)ut IIl ount 

I down on the lIlat wi til stron:; g'lue, a nd cut 
t away a ll t he S Il I)l' rflllOtl~ matting, excel,t 

I 
;I bout 110.1£ or th rec-(pmrter.i of an inr:h 
(according to the th ick nc-ss of the 1I11')lInt) 
nil round the edges, both outside a nd insirle

j as shown by the dotted line3 in Fig. 2 ; ful( 
tIle margins so left nea t ly over on th e back 
of the mount, and fasten down in t llO same 
way; lay a tl at board with a few weight/> 
on the work, and allow it to set. }(' inally, 
fix the picture, and cover the back with 
strong paper or bookbi nders' cloth. 

If the mount so made is to he protected 
by glass, nothing furt her is req uired, and 
the effect is vel'~' J)leasing for many kin<t:; of 

I pictul"C."!; but If it i ~ to be without such 
protection, it is obvious tha t dnst would, in 
course or t ime, lodge in the interstices of 

the matting. 

gular, and exact in the present day, he 
stands well ahead of the genera l ruck of :jo". 
humanity. .-

,---------------- --.. , 
~ 
J 
J , 

To pre\'ent 
tllis, a coating 
of good strong 
size: made of 
tran s pa re nt 
glue, should 
be carefully 
worked o\'el' 
the surface, so 
as to fill up 
the spaces be­
tween the 
strands, and 
make the sur­
f ace s ol i d , 
without de­
stroying the 
eftcct, and, at 
the &.1.me time, 
leave it in a 
condition for 
var!l ishi ns, 

painting, or gi lding. Size made with gela­
tine and a small proportion of bi('hrom.1. te of 
po tassiu m will, after exposure to sun light 
and air, g ive a surface which will not be 
nffected by moisture, so that where a 
" shiny" smface is an objection, no varnis.h­
ing is required. The bichromate will 
slightly da l'ken th e bast if too much is used . 
So far as I have yet seen (my atfcmpts 
have been wholly tentati "e), the natlU"31 
tones of the matting, slightly va l'ying: with 
almost every strand, from neady while to 
golden brown, are f!\r more artistic than any 
pn.i nting could ever make t.helll , unless done 
by a perSOIl of great taste and experiencc. 
'1'0 preserve the chamcteristic textlll"c of the 
bust, Rny painting, enamelli ng, 01' e\'en gild­
ing, must be vcry delica te. Staining 01' 

dyein~ would be suit nb!.c for some work!. 
but slJould be done before t.ile coating Of 
p.1.ste is put on. 

... 
A NEW DECOR,\ TI\'E M.\TERL\L. 

BY LAWRE.. ... CE C. LITTLE, C.E. 
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:'\I OST people are familiar with the bast 
Il'Jat~ so largely used for pac king purposes, 
by gardeners for protecting t ree:; frOIlL frost, 
etc., etc. The material from wh ich these 
mat.s Are made-bass, or b.'\St- is the inner 
bark of the lime or linden-tree. I t if; aiso 
called libn' (Lat., t he inner bark of a t rce), 
and was used, long before the inven't ion of 

Imper, for writing upon- llence the term 
ibtr, a book or writing. After a. process of 

steeping in water, the layers of bast are 
easily separated from the outer bark, and, 
a fter drying, are manufactu red into ropes 
and lines, into matting, even into n kind of 
8¥f;-s, etc., by the peasants of Russia, 
,\vbcnce t~e. great bulk of this mattjng cpmes 
to us, lllJl hons of these mats being used 
1')' thi.<t country a lone. In some parts of 
Enrope bust hats arc ruso made, after th e 
manner of stmw hat.~ . 

Lwoking about recently for Q, mount fOI" a 
drawi ng, anti fee li ng dissatisfied with the 
effect of ordinary white. gold, or tinted 
mou nL:!, I resolved to . try some kind of 
d.ovaa or cloth of coarse texture, when a 
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i'1g. 2.-Cardboard Mount as in Fig . 1. with 
Overlay or Bast Mat cut ror coverin{;: it. 

A good plan, whell a mount to put under 
gla:;s is required, is to I\\ake libera l use of 
fille stmch paste (two 0 1' three coats), and, 
when quite dry, simply to cut out the I\\ ount 
from the matting of the exact size with a 

for th e benefit of WORK renders, how the sharp k nife, without folding o\'er the ed~es. 
material may be applied. Bl"Oad mounts arc a lways 1II0l"e elfcctm) 
Suppo~, then, that a mo.unt of t~le fO!'m tha~n narrow ones. . . 

in Fig 1 IS to be made, 2-1 Ill . by 18 111., With Even waste ClittlOgs of the mattmg can 
opening of, SlLy, 12 in. by 6 in. ; cut out a I be very al·tistically a rra nged to prod uce 
mount in the ordinary way from a piece of effective mounts and fmmes, as will be 
stiff millbonrd . or any other suitable mate-I re~l(lily understood fl'om the rough sketcllCs,. 
rial. Stretch lightly and evenly, face dow II, Figs. 3, 4, and 5; and the modus opera1t(h 
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is <:'0 " cry simple. I\nd tho mnterifl l so cheRr , 
th ~ t al1~'onc, with carc. lIln)' sllccessfully 
U1hiertn kc th e work. Tho bast should, of 
course be quite clea n, ancl frec from sharp 
l·rc:\Se~ . If allY 0hj\~ction shonhl ariso frC?1Il 
!.h~ Jl ~(, \ll i:lr smell (If the ua::. t, it Illny cnslly 
be l" l'1II0Vcd hy ilH'Ol'poratiug with the paste 
9. litde rnrbolic :lci,l, oil of ros~1t1nry. or 
,,('I IlI~ such substance, but nfter C};posure to 
lhe nir for fI shClrt lime I do not thin k (lven 
thi" will be ll CCCS,..{U'\' , 

P kU1rc f r :ll11 CS n uri monnts (lilly haye been 
d rnit with here but it. will be o\'idol1t to 
readers that ba~t mnHing ca n, wilh advan­
tage, be applied as n decorative mate rial to 
many other purposes, s lIch itS d raught ami 
tiro-screens, boxes, wall brackets, etc., etc. 
Other kin ds of matting, such as " tea" ma.ts, 
which are wo\'en with smaller and more 
... qual st rands, would ma ke very pretty 
mounts; but t h e \' ery irregulari t ies, both of 
;;.izc :lnd colour, of tbe common bast mats 
.. xlJlstit ute the g reat charm of the work 
whl'n linished. 

. . , 
OUR GUlDE TO GOOII TlIINGS. 

I e 

'" ~. Pnlrofrft, mnnujO'efu rer", and dwler& g~Q~r(llly (l r~ 7'11_ 

qllu!rli 10 UIU/ I'rotptt'tuus, IJills, dc., of th ~i r sptCiclli­
fif~ ill lool~. mrtt'hil!uy, UIIl/ worhhop Il/)/)/i(llleo 10 Ott 
",fi /or of 11'0/: ... • IIJr no:ic~ i n "Our Uuide to (;ood 
Thi~!l" " It i~ <il!SiTuble th(l/ SllI!cimtnt sho·u;l! be unt 

J or c.rami.uHion (lnU teslillg in altcases u'hm this <'an f~ 
rinne Iritholl l inC()nl·t llitnU. Specime!13 thus received 
,,·m I", rrlll rnro nl lh e ta rlitsl opp!Jrt>mily. 11 mllsl be 
u,,,I .... slOOlI Ihal tl·tTy/hilig whkil is 71oliwl, is "otiwi 
On .11 1m-rill OQly, IlIld thai . as it ~ In rlupCllI'tr 01 nny· 
r·ut who hou /I 11Mlul nrticlt f or snle 10 oli/ai'l mention 
pI i/ in lhu Utp(ITlmc lI1 'If WOJlliwilhou! cha rge, Ihe 
II01ia.s ~h'cn paT/(II;~ iu 7!£1 u ... tyof Ih' nt:tlttTt 01 Ill/nr· 
/iumCQ/s. 

~ 30.-)rODEL ELECTlW -l\[OTOR, Sm~lExs TypE. 

A}IATUHS who aro interest(' (l in clecb'icityand 
tll that pertains to it will bo glad to know that 
) Ir. H .. \tkinson , 13i. Sta mford n and , lill.nds_ 
"" orlh, llirmingham, is now sl\pplying modol 
elf:Clro·motors of Ihe bridged Siemens type. 
Theh motor is constructed in the mOst effecti l'e 
manner with soft malleablo iron fi eld m:Lgncts 
,nu a rmature and gun - metul fittings. The 
br':l~h (,9 a rc held on nn adjustablo r ocker by 
adJ u'>t:,blo brush holders. The little machino 
sent as a fpecimen is nicely got up Il nd mounted 
on n poliohed oak base 10 ill. in length by 8 in. 
in br(!ad lh. The gun.motal fittill'>'9 are polish ed 
bri ~ht. T.he ex.ptl~ed iron .is japa nned black, 
and the 'nrc COIls coat::d wILh red seaHn"'-wax 
'·arni!;h . This li ttle motor will work a "'small 
flewing: mach ine, fret mach ine, or dental lathe 
when dri l"t:n with a cu rrent from a battery of 
wllne th rr·o or fQUr-qull rt size chromic acid cells 
Thr; Juicr, vf Iho machine, complete, is £2 2s·. 
An y iifn1l.t 'm r wi~ll in :; to t ry his hand nt maki ng 
l,n" •• f th,·='l cll n havo a fuJi Bet of caslin""s for 
;~~. fjd .. U!I'J ..... irt"! to wind them for alLoth~r 2s. 
1 II(: C<llltlll:{11 arc \'cry clean, and arc in them­
~~JW:!l ¥"'J,I \"~I l il '; fvr the money asketl for them. 
t-h d'·~II:.I.j,~ "nd usd ul doell this mach ine appear 
tr, } •• ~, t hJ. ~ Mr. ~h:orge Edwi ns?1l 130nney has 
'1Il/It, r~~d'f·n tIl wl'l.te .Ir.. p!tpe r on its genera.! con­
Hnlr.:tl',n :HI'! tho !rttlng' of tiLe clts~ings in putting 
d,,:UI t 'lW,tll':r , whir.:h will IIhortlyappear in the 
Jk1gf'lI (;1 \VHI<K. 

1:: I .-ll l:">"T/I os WOOIJ.CJ. ILVINn. 

"lJ i nL~ '?tl ·W of,..I-Can ·ing, HI)cr"ativo Cln8I1CII, 

~na Mf,d.,.lh n.J.\ (') 1" 1:'·gi IllHlr~ , " \.t) givc this hook 
Ita fulltJtl." 111 II 1If,,· t 1I1I.·fll l li nd <'X}'" IlIlliv(j wol'k 
<m tho IIliltj~.f· t, wlitt"n lty MillH };I,,;lno r l{I)wo 
tho h. Cl:r,m l'~I~I'lid fm,rn' !;Or "( tho Hell' ,ol of Art 
",:,ood . C;~l'VI.h~,. City "nd GuildH '['fH:J' llic.o. l In­
fllItll~c . 1·,;dll.l lltl(1II Itold, 1{ ':Jlllingl'1I1, K \V., und 
f·nl,ltllh.·,1 Wit), LI" I IIl"olLl.:t;',11 fJ' th t.: Cornmittoo of 
Iho &·~<Kt l f,f Art. \\" 'f1d ·Carl'ing, wh"r(j it ,"l lY 

1m 'll,!ntTtf~ 1 f or III., ' , r f" ~ 1'!lIlI nI . Hul.lon, Dr,)wi.,y 
f, nd Co., II, l ,ul l gr,t~l I[ il l, [,ond',n, KC. Comi ul{ 
from. thOllUu reo fl" Jl/1 wll ich it cmn nhtf~", h heare 
t! ,o 1rn p~C8" o ~ n ~lh(; r ity , Hrul impe rI l:! infor,nlt_ 
tlOn rchallle III Ilseit, nnd t hcrdoro vuhlllhle, 

thoroughly prllCtical, anti sufficient in every re­
spect for lho l"eClllircments of the learner. The 
preflleo il:l wl'ittcn by Mr. J. II. Pollen, a mcmber 
of Lho Committee of Management, who benrs 
1Ill1llie testimony to tho skill and proficioncyof 
lI l iss Howo 115 a wood-carvor and as a teacher of 
1110 ill·t. The book shows tho system of training 
followed at the School of Art 'Vood.Carving, 
lind trC:L ts of the implementa required, the selec­
tion of wood, the methods of grounding", the 
formation of recreative ar tisan classes, stains nnd 
,"lIrni she~ , I.ho taking of casts from work in the 
wood, and moddling LIS applied to wood-carving. 
The iIlnst.l'a tions are most effceti"l"e, muny of 
them ex hibiting whut ma)' be termed fuc-simile 
l'ellrOUlLctions uf wood·cnl"ving so faithfully r en ­
dered that it would be almost impossible to faU 
in imitrtting them successhllly in wood. 

SHOP: 
A CORNeR ¥'OR TnoSE WHO W.6.NT TO T.6.LK 1'1'. 

, 0 , 

••• In 'const?zuen.ce of the .great pressure "pon the . 
"Shop " columns of \YonK. COlltl-ibutW'11 an 
requested to be brief and concise in. all f-uture 
q-ueslions and rephu. 

In. a~ng any of e~ "QuuUO!13 ."bmilted to C<:>rTu­
f'OIIl/rnll," 01' in n/~WJ 10 anylMng 11u.I f hru awear.m 
in "Slwp," tIITlferl (ITt 'J'£IT1IUltd W n/tT l (l th,llumbt:f' 
and pag8 tI/-null\bt'J' of WORK in ,...(ch 1M wb,rt'ct ,,,.deY' 
con.sidtrul.ion appeared, ami w gl"" eM h~tdtllg of llu 
paragraph 10 which t'tftT!nu ill made. and tlu iniliaU 
a1l4 place of r rfldenee, 01' llu 'I\Q!lI.-dt-1,lu1IU, of lAe writer 
by who", I~ qIIertion hM bun. (I$~ OT /0 wl101ll (I nplv 
hlU betn. al'J'«tdv given. A7UU>U" Cflnllot be giwn. fo 
qll t'UOIU which do 7!£It /naT on wbjuII" that fairly C07M 
wilhin the ICOp6 ()j ehe Magcr.:rim. 

, 

J.-LEl"Iltlts lI'ROM CORRESPONDENTS. 
nre-Lighting Apparatu8.-J . M. (M a.ncllesttr) 

wriles:-" '1'0 reconcile H. G. (Dewsb ltry). in No. 99 
. This is the sccond series of Original Designs or \VOltK, to a.ccept the 90wld advice of 0 _ C. C .. the 
for Hepoussc issued by Mr. fl'. J. Gnwthorp, 16, fire-lightinfIappnmtus he describes was introduced 
Lon .. Acre, London, W,C" at I" I trust I have to the pub c some twenty-five years ago: bllt i t '" didn't go.' Why, I cannot lell, but surmlsc the 

132.-0lUGlx .... r. DESIOXS FOR llEPOUS9P.. 

not I;lllcn into error in g iving his initi als, for I trouble and expense of k ecpin~ the indiarubber pipe 
no~ice that this able craftsman in all kinds of free and tight would be the DUlsance,llSgtL8 eltcrcises 

I I ' 'bl b 'b b' d' . II. solvent action on ruboor especially common or 
met:\ wor ' lIl\'arla y su scn os IS OSlgnS m inferior qualities.." ' 
tru.c b.arol1ial st.rle ,,":ith "Gawthorp" only, 6S if DomestlcGaIlGovernor.-Mn.JonN MANGNAT.r • 
~o Ulttmat e that?e IS tlu Gawthorp, as he really (Harpurhev, Mallchester) Wrltell:-" I thnn k you 
IS ; and, that belDS" 90, ho ought to share the.. 30r tbe liberal notice ot the gIUI governor designed 
privile'>'e attachin'" to Sir J ohn Monckton tho y me io No. 98. but as you remark t.hat you cannot or °CI kIll ' c', I L d I'" II sce how it can effect the purpose exccpt In design, 

. o~n er - 0 . 10 I ~ 0 .on on, 0 fll.gnlDg a perhaps a few more supplemental remarks Oil ga .. '! 
cn'lC proclamations With hiS surname only. I go\'erno1'9 may be generally useful. lJ' it Is IIOt trcs­
stronl>'ly recommend all repousse-workcrs !lnd passing too much upon your space to the cltclusiOll 
wood:"carvcrs too to invcst a shillinl>' i~ this of others. All you remu.rk, therols.nothlngso.satls. 

. ' . o. factory as It. practical teat and Lt you dealrc to 
book of des\gns, for wh\le c\,el')' pattern that IS acquaint me with the most acceptable size-l'iz .• 
g iyen therein is well suited fot' tho purposes of tor i in. or t in. supply plpe-:I shall be glad to tor. 
the former there nr c many that the latter may w~rd. you one of the domestIC gall governors; and 
fl' 'd' I d 'I it It corrects the erratie nature of YOllr gn.s bills, a.'J 

u ~ lse . a 9 . CSI~S or. woo -can'mg, ar more humorously described in a past number ot WonK, 
attractlYe m thClr qnamtnl'ss of form than the I shall share the plea.sure wi\.h you. All gas regu­
stereotyped scroll-work and flo\ving foliage of lators or governors are or one ot t.wo types. Firs t­
th R .' . d £ h' h 't ' 'bl t Regulalo1'9, or wbich the' Carnaby' is the premier 

e . ell ,IlSSan co pertO ,0. W IC 1 IS p~S~1 e 0 type. and merely control the supply of gas to the 
get tired by reason of thClr endless r epctJbon and meter from the main top at will; thef consist ot a 
rcproduction. For example, the centre for an communication from some_ convement .place by 
IIlms basin exhibitin'" the emblems of the four Olefl.nS of flexible cords or Wlre to the malO supply 
E 

. . '" cock. whereby the supply can be regulated from 
vangel ~sts n:llght well b~ turned to good account absolute 'cutoff' toanyth lng between iLalld u.bsoluw 

for can'lug In wood, WIth many others of the '.I'l!-lIon;' Lhey are usually furnishcd wilh a dial. 
desi!:!'lls which would r elldily lend themselves for pomter, and key, so t.hallhe degrce of .change mny 

d
O, t' I h' '1' k b be noted. This type IS very popular \VIth houses ot 

n np a Ion or t IS purI?oso_ a o,?- ~ r~ugh and public entertainment, where a full supply Is fret 
thrOllghout, the book IS n good sllllhng s-worth, qucn tly requl.l·ed to be altered to just a few ligh ts. 
amI is fu rt hcr us~ful for b eaPing on the back of t~e dial above reterz:ed to generallr being marked 
the \\TllppCr a. hst of materials t ools etc re- v. ith the correspondIng number of lights t.he 6uppl.y 

. ,. ' . , ., is regulated to. As may be alreo.dy inferred, tI llS 
qlllred for r epousse.work, W'1(.h pl'lCCS, and 1\[r. type regulates the gas before it enters the met.or. 
vawthorp's terms for lessons in this fascinating Tne second type dllfers {rom tbe above in being 
art-wor k which desen'es to be taken up by aut~matio in action, by regulating the pressuro at 

' I . . . whIch the gas is allowed to flow through the SUPlJly 
amateurs ar more enthusULstlcally t han It seems pipes as already asserted. Ga9 companies are COIll­
to be. pelled to supply gas at higher pressure than i t is 

133.-" TICB PliOTOORAPHIO R EPOltTKlt. " 

This is a handsome monthly magazine, de­
voted to the advancement of photography, edited 
by Mr. Charles W. H astings, oditor of The 
.Am«itllr Plwto.ql"Upl,er, P/lotog /'ap hie Quarterly, 
etc., and printed nnd published at Is. b\- Messrs. 
Hazell, 'Vahon & Viney, Limited, 1, Creed Lane, 
Ludgate Hill, L ondon, E.C. It will bo interest­
~ ng to photograph~rs gen orally for its papers, 
ItS summary of soclet"y 's meotings, iUJ Directory 
of Phot ogmphie Socicties, and the n otices of 
tho ·Monthly Photographic Competitions held 
undu!' the allspices of TIte Atllllte-l"· Photographer. 
Sevel'\..! cxcellent reproductions of good photos of 
persons, places, and things will be found in the 
part which boors dato J anuary, 1891. 

134, - 'IA\'LOll' S SIlILLHW BOOK OF NEW FRET· 
WOliK DESI0N"S. 

'There is ~crtllinlr plonty for tho money in this 
hook or 1I081,::"ns, prmted and published. at Taylor'S 
Fretwork Manufactory, 18, Melbourne Street, 
lllllCkpool, lit Is., us t ho titlo doclnree. I cannot 
lilly. muoh ~or tho origiunlity lind beauty of the 
dCII 'h"TlII, w.hlch seem to lack in quality the induce­
monl.1I which nbuudltntly eltist in quantity. Some 
or the (~01l!WI8 liro enHy' for boginne1'8, but morc 
th~ l~ Ull.8 It IS .not ~lUJ l hlo for me to 8t1y. Sim­
pliCIty ." 1 ~l eIUh"l:L ~II 01L0 thing, and po,'el'ty of 
CO!1I"1l pl lOn In rll rm Islillog clhor anoth er. Young 
rret.\\'Ol· kcr~ ~hon ld ulwuYH soloct pntlel'lHl which, 
howO\'fjr IIlInplo thoy may be, aro Iilcoly to look 
Il\ll"ltdi\'c when cuL TIn EUIToa. 

economical to hurn It and II.S the velocity or tlow 
through the 9upply pipes is directly in proportion 
to the square roots ot the pressures, more gtlS is 
trequently driven through the burneMi than clln he 
economically used. It is genp.ra.lly accepted that 
the most economical pressure to burn ga.s at, for 
illuminating purposeS', is from h to /6 ot an iuch 
water column; Barno even prefer the pressure as 
low as t in., or technically called /~, and to rcduce 
the ever fluctuating higher supply pressures to the 
desired CODStant lower pressure is thespeciai functio n 
of thegas governor proper. These contrivances, and 
they are very numerous, all act upon one principle 
-viz., the employment ot the supply pressure to 
operate upon a throttle valve. which reduces the 
volume of the supply for consumption proportion­
ate to the main pressure by a I'1I.tio equnl to the 
diminished volume held by the gas under r,ressl1fe. 
This type or governor may be divided nto two 
species. First-Those that receil'e the main 911Pply 
pressure in II. bell receiver, trapr,ed hydraulicu.lly 
as e. gae holder, the liquid used be ng wnter in those 
constructed of unusually large dimensions for gas 
works to supply the mains, and mereury in those 
for bUSiness and private establishments, whG are 
con9umers. The second species 19 simply a dia­
phragm to receive initially the main supply pressure : 
the motion of the bell in the fi1'9t SpecleB and that or 
the diaphragm in the second actuating the t.brotue 
valve, and thus regulating the 9upply for consump­
tion in both caSEloS. Hitherto, the gecond species 
have relied upon some membranoUII 9ubatance­
such as leather, bladder, etc.-from whJch to con· 
struct the diaph~m, which absorbing moisture 
was liable In cold weather to become h'ozen, and. 
a.e a matter of sequence. Inoperative: and as this 
occurred altogether in those months when gas was 
most used tor Illumination. ther naturally Cell Into 
disfavour. The 30le mtrit 0 the domestic gas 
governor designed by me, and the 811lijeet of your 
notice, Is that the diaphragm Is constructed ot meW 
In the form of a corrugated disc, aud, as a matter of 
oourse, not mat.erial1y alfected by changes of tem­
peraturo: it alao enables it to be produced at an 
exceptionally low "rice.. .. U\e wbole eaaCBe CflA 



Work-March 14 , J8fl1.] 

he bu ilt of sheet mctal wi l h 901rlored Joints. ns is llle 
CLl~C With t;ru! lIIclurs.~-( \V hu.L I (lltitl \\'us Lh IQ: " f 
do lIOt gather that It exists cxeellt in Ile,jlJ{1t "- I hilt 
\6 10 say. that 8.8 110 s pec imcn necoUt \lanict1 YOll r 
le tte r, 1 could on ly SlljlPOSO t hat you were writing 
in I'Mereuce to the prInciple oll ly, and nOL on Ult In· 
,"ention wlllcli was aotuulJy in t he murkCl. I wlah 
to IICO speci mons or Ilrllclcs to be noticed whcnu\'er 
tl lC ex pense or scnding: them for Inll\lo,)(;tion III not 
10U g reut; und i t la alwnys dcsil"lLble t ll ~t Ilr ice, ('Ie., 
Illiould be mcntioned. Anyone wishing to mlOllL l ho 
domelltie gu.s go\'ernor now has i t. i n hb power to 
COlllmunicate with you di rcc l..-Eo.) 

Erra.ta.-G. B. n. (u w isham) writ!'!'! :-" On ]):lgc 
'5i. Vol. II ot \VOTlK, will \)c fOllll li lUl i1htS/r.lIioll 
I ~'\g. ( 9) sltowing how 10 wind the ttehl·muI{ net 
('ores ot a Munch csler drnulllo. in this. t hu right­
lmlld core i.!i ~ h oll'J\ with the coi l ur wire eOlllino,:- to 
the trant, nnd pnsslllg to thc l"ig-hl of thc core. H 
11'0111\(1 ill t his wny, tne muchl ne wonld not work. 
'J'he coil s houid bo wonnd urOllnll Ihis core In t he 
opposite d irection-viz., trom r ight to lefl, SO AS to 
I,( h 'e H. north polar ity to the lower arch and a south 
t»olur ity w the upper areh." 

n,- QUESTIONSANS'YEREO Dr E DITOR AND STAFF. 

Cleaning Lawn-T e n nin "Bnlls.-F. R. (SlI ttOlI 
Colllfitfd }.- LawlI·tennis bulls mny be cleaned by 
bJ'llshing Ihe m with a hard, dry nail·brush. They 
m ust first be thorongh ly dried. but not in too wurm 
a p luce. A:y l'C8 selis a circula r machine·bruah tOI' 
the purpose, but it is not so ell'cctil' e tiS Ihe hand· 
brushing, although. the lntter takes both Lime and 
patlenee.-C, '1'. S. 

R estoring Dra.wings,-J. M. (lJTlddlc.,b''O lIOh). 
- The scpia df"llwlng 10 which you refer will 
require treating by s n expert ; 110 amuteur s houll) 
allelllpt to handle It if it be \'Aluubte; it not, it i9 
seureely worth the trouble, The m ost. <1 ependllhle 
reSIOI'or I can refer you to is 'VIII. Gris brool;:, G, 
Puntoll Slreet, Unymarket, J.Alndon, S.\V. It )'ou 
wl'ite to \lim, you lIlay mentioll \VORI(. }o~or ins truc· 
tlons - i n picture·frnmc maki ng, you can not do 
betler t hnn wrile tor the li ttle book on thut aub­
iecl·, published by ({corge Recs! "I . Ru~sell S ireet, 
:Co"ent Garden , W.C. lt is Issued nt about Is. 
:'Il r. Hecs !llso s UPI/iles all materinl9 req uired. such 
as tools, mouldingll, I.mck.boa rd stuff, mount bOllrda, 
(!Ic.-}o~. B. 

SHOP. 

l'oIonoi': r !l m fo r Fret worlt,- 'I'. 1\1 .(; . (D"r w~·r.,." r). 
-Yo u u81~ f,w Ll llC!:liJ,(u t"r YU II I·ll\flLU ,;( r:.1Il II! cut Iu 
fretwork. I lere it ia, li/ul lL ii4 hopu.1 tlmL hy lr! LII~' 
»OoIinl,: 01' all/HI ill g", the !lumu COll I hi uilli, on o r leI I \;I'!i 
wi ll he IUl UI II u..cfLlI 10 Mhers wll().,;u mime" mill' 
('mllbille Ihc eUI .ituls '1'. M. C.- A. t..:. 

T .M .G . 
Fretwor k Monogram. 

PIny B ox.- DITTONIAN".-Not knowing Ihe si-l:e 
of VOUI' chess·men and {[mllg:htll, 110(' how mnlly 
sets you \\'Iah to ucconHno(hlte, I canllot t;i\"o yO Il 
fuller rlc tails for u plnl' hox limn I a.m uoont to d o. 
You will sco by F ig. 1 thut Ihe front CUll be turned 
to nccountns u mnrking bonrt!. '1'0 jlCl"lII it it to Iny 
quite lint, Lhe f l"On L cdge ot Ihe llOUom hoard und 
bottom e, ll(e of the front I)()<LrlI IIllould be call ted 
und hinged , as s h("l I\'11 by F ig:. 2, in whic h di agram 
A reprcaonlll the i!'on t bonnl. F or the CUl"U COlll­
))nrlme nt, r ahoulu s;~y, mako it u litth~ lcss ill deplh 
than the width ot t he Cl lrds. am} ha\'o Iho latter 
laying o n tho s lope :IS In F ig. I. YOLI m ight insert 
a 8111Ull hoard. 011 I he s le lle. at the w.ll·k or I he 
compartllle llt, a s II ~lIitle und s upport for t he curds. 
M y rCMOIl fo r udvlsi llg the CMUS to \)c thus Illaccd. 

Tubing and Lenges.- T , 1', (Northam.pton) 
wThes us follow s :- " Will O. D. kindly g h 'o inrorma­
tion to T.T. in' Shop' 8.8 to length of tubing: dhuneter 
lind foc us at lonses, dist.anoo apurt or euen lonll for 
milking telescope of twe ll ty miles' range, a nd ulso 
1)\.'st pillce to procure brass Lublng and lell~s." Noll' 
.1 el\l l thut II. sens ible loucr- one CUll just see e xactly 
whut the wl'i te ,' wan tll. ILL any ,'ute. Sometimes 
leLlen come to hand, 0.1Id it is almost impos!tible to 
understand whaL Is required. 1 would j ust say here 
l hat shor t ly ! p urpose plnclng in the Editor's hunds 

.:I.rt leles dealing with the whofoquostion of tel Cl!eopc~ 
ltnd stands. The questions submitted by 'L'. '1'. ure 
lJl'll!f and pointed. but involve too milch to be com· 
Iwesscd in " ShOr "- at least,! fellr the Editor would 
thi nk so. I wll, howe\"er. Itnswer briefly. O. G .• 
:! In. diameter, a nd, say, 30 in. focus ; body tube, ZO in. 
long by 21 In. Intcrnnl dhuneter. Eyepiecc, Slty, 
Iioid Ions, 1 in.; foclls eye Ions, " ill.; separnUng foc us; 
] in. ; this to fit I n lo u alid i ng tube lor f ocus!>i III{. 'J'his ~ -'.. 
(!Cl ruliuly would hOlllelescoJJO ot twenty milea' range. 
But what d oes 1'. T . ,,"alit 10 sce at that Ilistunco­
Il fly brushing Ita w illb"S or a lull'riggcd s hll)1 
" 'l'wonly III i1C9' rn nge" III IL llIystol"ious p hrnae ueell 
by IJhopticia1l!J. When! wont o plicul muterl!lia, I 
J,(enc rally apply to Mr. LHnCll.!ller, Cole more How, 
Birmlngbam; he always aerVel! me well. but there 
are other p lo.oes in abundance where the lensea may 
tIe oblained. I believe M r . .L. aleo supplles tublng. 
I hln'e got some [ron~ Messrs. SIaunton. 21. S hoe 
Lunc. lo~leet Street, LOndon. I would furtller odd 
I hat the Editor has In hand a shor t article on I<;ye· 
Tlieces, whic h will no dOllbt "'mlcar nt somo futu ro 
date. und whic h will give 1'. I . and olhers uti in­
for mation 8.8 to the construcUon or eyepieces of 
various rOCU8, That being so: It Is not nd vlslihlc 
to dlscUS9 the qur.stion a t lenl( th here. I shill! lie 
glad to ans wer any other questlon If able.-O. D. 

Clepnlng Lllcqnere d Brass Orna.mcnts._ 
C. W . G. \Bclfat<t l.-ll you eXl1.mluo your vase, you 
will most ikely fi nd that tho lhrcesupporlS you m CII· 
tion are screwed on. I should ad l'ise that f OU tuko 
these olf, and as you say they are II\o.led. shou ld 
d ean tbem separately with a IJlate brus h and sOIl,e 
I!OOCl plate powder (Stephenson sls ll.n excelle nt olle), 
'rhen 118 W tho IttCQuered purls. r nm ufruid that If 
they are much luruls hed, you wlll llO \'e to re lncquer 

. ~hcm. or huve tholll dOlle by u brn.ss-!ln i~her . You 
'('..&n, however, try washing Iholll WIth warm. 1I0t 
hot, 80UP alld water; this may frcahen them 1111 n 
Kood bit. 'l'hen rillae olf with Jllahl wlLrm wille r, 
IInti lot it d ry of ilself. I t you eeldo to relacqllcr 
it nnd require advice. write aga ln. - R..A... 

Imitating InlAy.- ST, P ETER'S Bov.-Do YOIl 
wnnt to illtilute hllay on a dealg n or coloured dr!~w· 
in:\" ollL roscwoocl enblnetl U 80, no eolonrc(1 Ink 
c ould be IlsOO with tbe slightest hope ot a \l cccs..~, 
A fte r huvl.ng coloured the drawing to your Idcu of 
rosowood. plt lnt Iho representation of Inlay wi th 
llOll)' colour. If the drawing Is oll ly a small one, it 
Is hopclCSl! to 6lrlloot that you will be able to l(et h I 

.... lillY thing like a l the dotall. It ought to be 8ufllclcnt 
jUllt to lodicata tho e hanteter oC the inlay; ao tbat If 
1'011 wa!!t a working design ot this, your best plun 
w ill bu 10 drttw It 1I0110.rately.- D , .A.. 

Fig. I .-Box Open. Fig. 2.- How to h inge Front 
(Marking Bo:ud ) to Bottom Board , in order 
that it m a y lay quite flat. 

is beetLUBe, if laying quite nat. Ille top compar tments 
woulfl be wider Lftnn I s how them, a nd lIeing.80 
narrow in deptb. their conl.cll ts would 1I0t he en.!:lIi ,. 
obtainable ; und if Slllllding quite IlCrpendicuiur 
t hcy wou ld allvurs bo IInblo to lumbtillJ{ 01lt. '1'0 
prevent thcm fro m allll iling from the position III 
which lhey no lV Slun<1 , IIx a n nr row strl ll of w ool! 
ulong Ihe bOllom of the tront o f the COllllmrtment. 
Huve tho latter a ll"iile longer thuu the cards, 10 
allolV for I he insertion ot a finger to extricate lbem. 
Do\'etuil ouuido bonrd!l together, and it nlllllng o r 
serewill~ Ihe remal llli er IlI llotcolla idered au fll clen lly 
stronl,( r elll l " I .. ClIsoni:\ rro lt! lUi Olt\ HlIrelUI " i ~·il:C". 
20) ill Nil 20 o f \VOIIl<, Vol. I.. IJUgo :W9. Fusten 
wilh II hook, bott., or lock.- J . S. 
TlIes.-~'. H. (L OII [l Ol I , S.E .) - Y ou could not d o 

bettel' Ihun try i1o.r rhlon &. S ,lOollcr, of CIUIIIOIl 
~Irecl. KO" who tiell l ,"cry lil1'gely In tlto al.Jol·e.­
B. U. 

Arohitect's Price Book.- JACIC.-Y h n"l'e no 
tloubt, l he book rOil wllnt Is 1 .oL~ XIOn 'H .. Arc hil oct 
and HlIil .ier·8 P rice·Book,'·,l1lh lillhml hy Koll f OInt! 
Co .• 51, UI'ClIt Qucen ::I l l"cct. l.i llCnl n'lI I n n I'ictus , 
l .on,lon, '\'.0 . I Ihlnk the price i lll\l.Jo u~ .1 1L. nett.­
.E. D. 

Wood Bl1ylng. - JA:'ofJ(g. - You oan get com­
p]ote !!(l ts ot any kind ot fu rn iture roody ror II llhol· 
::l lerin~ un.1 Jlolililting frolll tho wholesfl lc nrms ln 
Wors h ip Stl·eel., C1tl Honu,ll.Ild CUr.lnfn Honol. KC .. 
or fro m " Ia plc &. Co., 'I' n1Lcuhltffi t..:ourt Ho,.~d. I n 
reply lQ you r olher In1lu!ry, "e sell ing log t./mbor ! 
if not otlle,",vi~e stut.cd , It Is ulldcr"Slood by Iho foot 
SI1I.oI·.-A. J . I r. 

Timber M erchllnts.-A. P . ( l .ondon. S.R.).­
The neltrest II r ut to YOII Vdl(,r c rOil CUll J{et ,\ 1. ll erica~1 
waluut is " \Vuro'S" Keu n lngton Ll\nc, 5. 1' •. ; or Ir 
you a re In the City,' tuke 1\ walk up City Houd . . nlHI 
there are plenty or Illcrchlin ts who keep 1"\ 11 klllus 

of fre l, ~\'cu'k ' :lIt In nil II I',"," r' ,I· " ~'). Thp. Ilri '~\ for 
~ In. " IUI 'rl"11II wlll uu tl~ n ll'oul 1;,1. loI:T fr . A. J . II , 

CylJnder F lon-t. - \V ... ·1. , 11. -" 1II"I' Iy 1', limit 
In wn ll'l' rnll llL LII ~I ,h l"" il ~ ' ,""'n ..... . ,ll(h t '" 1111,,11 
wnl"r. All wIl l"r w' ·h.; /, II ';~ I II ... , l,o~ r "ul ,ic ",oJI , 11'1); 
t ll l'I.e!ly u' lilly v c.~ .• c l l', ~ 1I1'I,"r~ tLlj"lven ..... . ·11(1/1, 
Indlllliul{ it l! OWII. i ~ elUiny (.,Ull'1. ~· •• r 1:110110/,1.', 
)"011 II'nnL In ij Ul llIorl I ]:! 11J~. IIY II rhml; v.u .... 111 
~ UI'I 'Olic thiq 1,,0;1,1(1"11 the w'JII{I. l lOr 11.",. l; II '! 
li ll' LINI hyl ;:!} J.( ivl!:I l ·8(1l l c ul lj,: " 'ct ! .. ~ Ih.~ qult./I 
l il ), .. f wnlcr to hUlli,jl.lacc'l. '1" 1'<:1 cn", ... hy •• 1 l/." 
c\"lImle r II I)aL III C' J1ml tv il" c r') II . ~ '·"'U"IH.I 1/."'-->1 
IlmlTil'lied lIy i~ IC/ll(th. T I.e r.TI·a 115 1" !1.-·,1 multi · 
1.lie,1 I)' Ihe liqnare ullhe t1 i"lI,o-T"r, "uti ll,'; "" 'I,,,r 
I Illu y.m Wko II; ill. Il)' 3 In ., lU"k " ~ the 1t: Il~tI. 1 .... ,. 
rl iul "pl crii . If Ille r! Ii = II .,· d ln lll,-t'·r. Ilm lui,." 
enlJUcil.yor Ihe cyllndc r \\' iJi bu = il"7,;'j l(l ' ~ ttl . / ,., 
l':ii,P = I'S cubic feet, thercfore It = V 1_'" 
11Ht;lj = I ft., 0 ," .. in diameter. The leng(h will I ... • 
11\' ice thill- IhM Iii, 2 n . I! in. Tlwrc ill 110 nf<c.-~hy 
lo keC]) to I he~e IlrollortiollS, ull ,llun'i ng fOllud tl.·, 
lOl ,, 1 CllJl(ICity neccssllry. if you ,tt\ lilt: by tile h:nL( l!I 
or 1l0uL you g eL the !!Celional I U·~ ' II. nnt! l:ict t .. r .... i. 
YOlL mnSl, uudcrsTlI./ul that lu WkluI{ the IVeh.:hL I' , 
he ilulll'Orl.cd }'ou ln un illc lu(\(; I" e weiflilt oJ 1"1: 
jioflt I t.~eif. ' ou r jlOll L (j ill . loll:.: hy 3 ill. d iamct(cr 
will SlL\I\lOrt IL 10l/1I weight (i llc itldlng It4 OWII) I,! 
I Ih. S~ or.. T he tlOi, t SIIOI/ IIi Lc lI\lule SUgl.lly IUfgf'"r 
thnn Ihe calc u luled size 10 overcome frict ion In 
r L~ illg" IhrouJ{h Tile wat.:;r; IheultnlVt1nee to b(; mad.· 
wil! depel1ll upon ll,o s peed UL wl dcll )"011 want it lu 
risco T his I'esislnllco I' lldes I~ the square ot t i lt· 
s peed of 1U0\·C lllcnt.- ~~. C. 

, • c - ... 
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Shoc ks from Dynnm o p,[f\c'htnC8. - ~. S. (l. 
( JI 'ulll'arth 't..- 'I'h.' \"1.' ", IUI1O! hu Rilf. ~hol'k 10 ,\ 
\ .... 1"S01l h'ILL.lUn ':\ ,lnlllllW ~ i \'l n;: H ,III'('cl ~m'rt:nt 
or i\ \.H': nlll .;'.:,·, ' Sdtht'r ,'an H 1,,'\'-<011 !,~'CI'WC 
• ~h{'O("k Iw mt'rd\' 1('Olh'hinl:: the 11\ ''''1,, 110 wull "I~C 
i~';IlJ I'r.~·n, lilll: ~. r ""lIl'-l', Ihlll nOlllh,'r I>;\rl OI, \",:J 
i >Ollr"~ III dro'lui \\ lIh lh,' 11I'lI' hillO' \.It' II1 t; Wlh: 10' ; . 
Th.: I;~\" 1"1.'1:11 illt; 1\1 hul Lid inn t ', .j]" III"" ;:.,j\',,: ~n" I,he 
("un.'nl (n'lll .\,' lIIlIm'" .If nil I) "0'" :,,"\ "' I .I~I· rthc1"C 
,':111 1 ... 111> ~h.x' i.. (r" 1LI lh"1\1 unk·".r,'lI r IJ, .. r. orn l ~ 
,. lill i>. i ll til l' d t'1.' uil. or [\\1' l'"rllllll~ of the iJ, ,,h 
(orm a l'nUl l"l l ,'; rcuiL . It j" 1ll1.o:.fo [0 1IIl'.h~!~ 
wil h hr.::,' ,Inllllhh ,'r \\'llh lW\' p:I'" of nn elect \ Ie 
1i ' hl ~In' nl t 'n:'l 1:1n:-,' ill~1. II1 , .! ii.n •.• ' \'''-111<) lont;lliu;.: 
,t" i ~l ' "1](' hnncl (>lIt- . ulII.,';:! rl'" al'o Iho"~J\I!;hlr 
:. rQ,lI:Jillh,.1 wilh II. 1 '~"'II I1~" of Ih .... 1.111.~crl~II~I'~· o~ 
l.11<)\\i111:;' wh,'11 Jh l' IILL' n ' H,'! ,'f 10m hm~. lOU) COlli 
l'INt' ti1<' dr.·lI i!. a ~ f "u 1I1: lf 1J0 !'t:1I111.ml! ~J\ 0110 
('OIHl.m·to\· "r III<' .'ir,·uit HI' on ~nll ll'lhllll! "! con· 
1l"I'ti(ll1 wilh it. TIlt' 1\"W;;I ': II"' \' repor ts of ut:culcn !.s 
:l rt' Iwnrlr IlIWll~·.~ i1lll l"'!lr:tlt:, IJcca use they OUII L 
\ltIoh~cn· ,',1 ,I ..rllll~. (;. h . H. 

C;J..!< tings of Dynamos .-H~;.,\I)J;;~ ( Rr.'l(lst).-:­
CMl il1l.:~ of nil JI,,' dpl:l ttl"" ,!t'8,:rlh"I~ HI .\). \Jl(!~ .. III 
I h ... sf'ri('''' of t\ rl i ,.!t." ~111 .• :\ 1 ud~ I I·, I.I'CI ~Ie. LIJ., II !.s •. ~ . Il ~I 
I ..... ~nl'l'lj,',II.l)" :\11". ::;. IIOllune. \\ 1111111;:11111. :::; \l I' ~) . 
T he I; r,1111 nlf' . 11' 11'\ 1110 ,'1I ~I i 1Ig-~ cn II n Iso \)e 911 pphl}U 
h,· :\ Ir •• \ . cr.:irt~. !lol,·r. I~.' nt . .l 1\,lh 
"j lilt''''' j,. .... 'ntll'IIIt'n !'111'1'1I' Io"oks gil ~ IIA" 
fu ll in~lrn.'t i01l" Oil 1I1:!1,\llo:" untl II ~ HI;': 
I iL., 111.11' h illl's T h ... 11Imk ~ ,·,I~ I (NI.ll :!.;. litl. 
w & .• 'a,'h. \",)11 will 11ml 11111 Ub ll"llC' 
l ioll$ in Ihe nrl k!('s "II 111;;< "lIltil'tt. l'lI n­
n; n.: IlI r,'u,.:1I \' ,,1 I I. "~ W"!l l" Ill' 
~')!l~lIl1i\l":: Ih" t:lhl~~ j.!11·(,1I III tl ~o"c 
,: r li .. h'~. q\lI II iII-t·" l int! II,,· illr\..""l'r ,.l1.Ci!o 
v: ,I} n.L1i",~ art' ru n li t 10\\ ,'1' "1>Cl·d i t h:1II 
l il l' ~ lIl;ILl"r ~i7.t:~ . Thl} <111;\11111,. or WII"C 
~o: .'11 lit.' antla lu rt' h!I" 1l111 t..'h to 110 
with Ilw "'1,,,,"'(1 rd lllirt'IIIOI' n o;" l\'C I\ 01\1· 
jUl. :lnt!. I Ii. IlllH \l('~('~'ari1, hI} Slllnll 
111 t\ >: lImll madill\(". h"cat l-e the II rnUl ' 
I un' biOI' ."'IIl,1 I I a n,l \[Ii I a la t"'~I' qltll nl i I r 
flf wi rl'. Tn' lInn;"lon & t:o .• 2;") nnll 2i 
Old ::' Irl'ci. ·I.ondon. KC .. for it. small 
quanlily of zinc II il"e.- G. K B. 

Powe r fOT Dynamo. - II. .J . IT. 
IHoln(T/olI).- tl) The l)(Iwl'r relluired 10 
drin~n dl'n:l1l10 or an\' Irlo(' ii.I'OI·crned 
b .. the Olil PUl in cicci ric c nrrcnL or thc 
d\'n:ltno Ix·in::.: dri\·cn. ThIlS, If rOil rcquire n. li)::ht 
ot 5tt c. p .. WlU III ItH ha I' ~ II Ill'u :unO call:l ule of I,;" i I illS­
an QII!llUI' of IlL ICII!lI. 175 wuUI! of c eel ric 0I1cr\;:,. , 
Elllcc we must reckon for:U wnlts to eneh C.". ~\ s it 
tn kc~ 111.p. to fu rnish 7lfi \\"t\tL~ of cleet.ric encr,;:.L 
r,0u r fJI) ... jl. o f e leclric Ji ).:"hl wll l nhsorb nOOllt ~ h.l l. 
r hcI· tlick ucy of I he nUH; llinc wi ll de pend more upon I 
thc tn:l.lc rinl Ilnd WOl"klll'"I ~ltiJl lhan Ihe !nle. (2) 
Thc ch{·aJ1C~ l ' Ilolor is !l walcr ·wheel, driven by II. 
nalnral full or WIIIC '·. 1\Clt t. IO thIs lIIay be classed 
a .!'lemll o: lI l;illC. '1'0 town Ih\"(,llc r:l the Ilrst i!! 1m· 
poq~iule , !.Lnd Il llLnll wal cr 'UO\OI'S lire IIOt II ll missiblo 
on aIL wllter mll in". i':itcntll CII[.:i ncs on n s mall scnlo 
mal' be II~CII. 1m! re(IILiTO' lIllICIt Intenlion. t;ns en­
ginc~ .n.l}" be U"Ctl. n'J I hu\"(! nll'cndy s hown. Tho 
CO~1 lot Id, I>cr Iiour. whir'l , wolthi be 11Uon1 !he cost 
for ~as. would 1I1l10UlIt lu .j !!. :M. I)Cr wcek of n ft.y 
llours.- G. E. II. 

E!cctrotypo Coplcs of Lonvcs,- E. n. 1.1Ifel-
0011 r/IF)._ COI' il!.!! of it;a \·eB. truit. Iish. nnd rept iles 
mll~t bo; first tnken ill phl~lcr. ElIlood hnlr or the 
s1;lbJ(.""(;t in !lttnd. IHit II. Impcr rim all arou lld to 
Clrculflllcribr' Ihe mOUld. mix pluS ter of Paris to the 
con~i""'ncr of c rCIIIII. nnd co\'e r tho s ubject wholly 
.... ith the mixtu re. Whell Ihu Ill runcr hilS sct rcmo\'o 
Ih., suhjcci carefully, anti tl r)' !lIe mould' !,."('!Hlr ; 
t tlI'll bake har,1 In 11 11 Ol·ell. Cout the mould with 
lh, ... · .... I·oiJ, unt] Imke ll1;"uin; repeat \h is until the 
pl:.o-I<- r ha.i IIcen rem!r're'l Ilotl ·at.sorilc.nl. The 
l!t~)tl " " f Illc III lJuld nlll _t he eOlltcd with best blnck. 
)':a.j. 1I1'I,lit:'] with IL ~ofl brllsll. Th is COllt mllst be 
"'JIIIl' ,., . d I', :;ulrlill J.: win's, and SU!lI/Cndcil in 
tI,·, ·j'·'·lfOIYT.lu::: sl,lutil)l1. ' ,xl/oscil 10 a. conslllnt 
" UrT"1I1 tl f '~I ~ c:r"'i!l' rur s\;\, erl.ll hOlll'!!. un til Ihe 
~ I. '·ll "/ ""II I" 'r kH aUa;n",1 tl lo rC'Iuiroo thickucss. 
If 1 .. ,'1i 'Id .· ~ 0' llJ(~ IU!IU,>,·t lU·tl to hc copied, t wo 
'U' ., •. 'l~ m 'I~ ~ I." '''''''''. "ur! Ihe two ij ll(;Il!l of coppcr 
~,.I ' I"'·'·'I. 1 ,,~, ·. 1,..,. 1'1 11 CII II II hili •. ,1. " ";lecLrol )'pm!;:' 
I,,. .' , \\ . r I"',IlIU, I'I, awl " '·;lcc.t ro· l)c l)(lsilion:· by 
A \\ "It. Ilr" I IH, '1 ~ l" r ul l,o<lk" un t h.., s u\)jeet, : hOlh 
I, ~I!JJ.I"'! I.y 1; "'Mhy J.llckwouli & Co., Loudon. 
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~l cctrl e:"\ 1 Experlme ntll._ .1. B. j/fllllde r·.'IjTr:fd). 
-'""'''''' ',": r r l" v'r" ~I I"1\' " xl" 'r lrnenlK CUll hu pe r. 
f'~rtl,"'I. I'o·JI!. "" .,rrlJ "lt ry l,f'Mlr. ·l1hoc rnu l( ll(,:t IJOlI~h t 
h. 10 II" ~IJ "J '. Ir'm IlLI ht(1I /lilly II • .; mlxcrl wIll i t hose. 
" / ••. Ih •. r IIJ'·IJ.I ~. ",,·1 Inl;. "'''II. "l{llln I,y the JIlIL t.{nc t. 
A I'"" 1(,,1 ',f ",Ix",j JII II ' III I,} 1""·J:I.lorcd Inilij illl lhir 
III .'rl l,' ·r f_,rll ... ,1"1, '·11', ,, IIr In,n I' 1111. j\Ilxc,l li ulieti 
I.nul" ~"'I t.:, •• ~ ""'i I,, · " ~,,h rl.·'I. Iron fIll" KIUl llr<:nd 
, .,. It !."" •. '" . ""II, •• Ir' !. (,,,,I I(ell'iy ijlrm:k wi lli 
h. .Ir .. ", wl.,I. II" /ltl' II,, ' l hi 1",1,] I''''WI,II I, wil l 
II rr ,"'j{f! t),,· '" .. h"'·' II r",u,,1 I I", 1"']">1 "f I!.u 1\ U' g"lIct 
ru"I I •• ,.". " ... Iljjl ·~ "I IW'II""II,; r,.rt:" . Ir' lII I, r,ul~ 
'·I11 I~·· !'I."i h, lu .. "II. f,rk 1""'11" " "ltt/IiK hll II KIII>lII of 
,.,." tt· r, In"! I,,~ ,II,; 'I'" W)I" If .. ) JI" ' l(llcL I, '!I.' nhllVu 
oral I!).· II II.!. \ \ Ilil II I~,I!' · r1I1u'l" ijlllUIJ ""'etro. 
IJIII;,( ' I' ,l I I,., 1'1<1111. " -,f "I[\wrhn"ntlo ' ;'U1 I", fnrU"'r c:t-
1.·",1 ... , 1:,. .... 1.111,1( '111 Itth ... t\,". c"I1, ,. II UlI ';'Il(er 
rUl·IC" of " lqw rJIII"uU "IIl , I", I'I~ ' I",' I II I' , H.""u of 
II.! ·",· • ... u l. VI","lI l1l1 lul .. ·~ Ilr" \"' r1 1"·uu tlf,,l. A 
'I!JIIlI~'r ,,[ • I[I~ ' rll '" 1. 1)1 Urt , Il lu ~'rnl " ' 1 In " '"1 1'11 _ 
1111)" I .,II~, h .. \'," \1 nl/ ., ..... 1 U""'I ," I.y h Y" r, l,r ICI: III. 
I I" ' r~ · )"". will 1111 (:(" 1;'1 hi IIUurihl( 'lr' l " .. 1M frw I\ 
II •• · '" rI.ld'lu lI hI n UCIICC of IItrcct t:O/"ucr 1;01, [" I'C/ICCII - (.,. E . jj. , 

SHOP. 

Cirolo OD Circl o Tompl n.tcB.-W. O. (Wre:z:. 
IIIIIII). - For Iho ulOll llls YO II \\'11.11 1.. flrst drl~w the 
de\":llio n nlllllJlan or III...,h . an(llill'lde the olovnbon 
in to the ueeCllSary lmm llcr o r Imrt1!, J\'orking from 
t Ilc 801111, or undorside ot IIreh ; tllia gI"os the joinl8 
of hri c.ks in elo\'nllon. FI'OIll these jolnt~ dr;op 
l~r,JClId iculnrs 10 inll'l'SI!et )l llln, m ltl thlll Will gIve 
lite 1)111 11 of joinls 011 8011It UIID. N~XL set off nleng 
Ihe inc, x Y, the snllle llumllcrand aI7.c& of l?rieks Il.8 
111I}rc nrc on Ihe de\'atlon on tho 80mt hoc, and 
from theso poi nt.s drop PC'/ lCl l1l1eulnrs. C, c, etc .. 
;;la l1illl:" from tho Insido 0 right ·h:Uld SllTing-l ng 
brick. Tllkc eaoh dis!nnce from. x \' on plan both 
inside lind 01ll s i(10 arch. lind workl1lg from x Y, cnt. 
!he pcrpe n(\ ieulllrs. c, C, e lc .• one "'.tc.r th~ other, as 
skel<!h. (I havo OlliS shown Iho Jomts Jll ha lt of 
pl,LII. but liS the olhc r siile Is e XIlc.tly the same, It 
IS unnecessary.) It you uow dTllW ["om point t.o 
pOilll. I hrOllgb theso j)Crl )endlcu!t\rll . yOIl will have 
Ihe sonn moultl o r III· i c k~. A f.(ood. tip for under· 
sl ul\lling this Is to c ut thc L1e\'olopment or soOlt Ollt 
of paper and hinge it 011 the rlght,.lumd springing 
linc on plall, IIncllJcmi i~ ol'er until the rlgh.t·hnnd 
springing line of dcvelolllllellt coincIdes wlLh the 
\cn ·lmlJd Hlu'ingi ng line of Ill!m. It you look down 
Oil this pnllCr lU'ch, YOII will at once seo that It 
e~nctly st..unda over the plnu. You next want the 

fnce or 
fnee of 
fel'ellt: I 
1.0 the cun 'e 
they IlPlll'oaeh 
must I\. 50 \loto 
bed-thnt is 10 
bottem of the , 
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Iltu11cal. BOl[ Comb.-J. O. fHudders.JfddJ.­
It your musical box ie a fairly good ODO and worth 
the trouble and ex~. you e Rn procure a comb 
for 305. byaddressmg the maker, 6tal.ing 7n~1Ilber. 
also number of tunes, and the new tunes you 
require ' then there wlll be tho cost of earringe 
from SWitzerland, or, it a. Gcrman make. from 
Gennany. It t.ho comb III such a. wrec k as to 
require a new one, the ban-el" will not ha.ve many 
pins in perteet OrdCT upon it.-J. S, 

" 0 " S pring Be Ja nce. _C"R .... noc,_you can 
procure all the makes of "balanco s pril)g8 ,. (bair' 
springS you mcan, 1 suppose) lit MorTIS Cohon s 
Watch Material Store, Leeds. You mal' require II. 
weiuhinQ 1IIachilU: spring; it so, as a. 'watchlllaker, 
1t Is not, ln my Jiue.- J. S. 

VanushiDg Framell. -J. B. (Brad/ol·tl).-You 
ca.nnot p revent oak darkening. or ceurs e, it you IIS0 
a. dark varni8h, your CrrullCl! will look darkOi' thnn 
it you use a eoiourlesll one. Any good varnish wm 
do, but many people consider thlLt onk frfl.llIcs look 
best " In the wWle." You oon thou scrape or blench 
them with a solution of oxnlJc odd in wMcr when· 
e\'er they becomo too dark for yeur taste.-D. D. 

Dry PlAt;e.- No NAM1l: (Sloke .1I,'ewinotoll).­
There is no book published especially on this lIub· 
jeel:.. In the first volume o~ WORK yeu will "lid 
a sories of articles on making a. cnmero., illustrated 
wit.h working drawings, wWeh should be exnetly 
adapted to your rcqulrements.-E. D. 

Scre8Jl.-T. B. ( .... s/ablgton).- It seems probable 
tha~ Japanese paper wOllld suit your purpolle \' ory 
weU, but tastes differ 80 I1Hlch that DO ono but 
:yourselt can sa.y p08lth·c1y. The Ulaterial is quite 
suItnble. Do not use both paper nnd cretoune in 
combination. unlees you are tolerably famWar with 
the work. Either Ilsed alone will look well. As 
theN n.re 110 many different J)Iltterns and eolouringet 
of Japancsc paper. how Is It possible, without know· 
IngwWch yon havo decldedOll, to OO\'lae youOD the 
choice or II. oretonna 1--0. D. 

Olock .eklal'.-NORTfIB,RNER.-Th.e artIcl_ 
w ill appear at the ecwi1eBt opportuni(;,J". 

, 
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Boot Patterna.-POOR SNOB seems undcl' the 
lnlpression thllt the tOp9 hll."o to be cut under the 
measure a.t tbe ball und Instep, but really thesc t wo 
poinl4 ba\'e very little to do wi th the e utUDf: or 
the tops. so long as thoy are left large enougb. l'be 
m ClUlure at the joint or boll Is ~ery large i n propor­
tion to the length, therefore I s hould conclude you 
wunt them CUlly, but this has t.o be dOlle in Jilling 
up the las t. To cut. a pil.tlcrn. place u sheet ot 
paper on the cutUng bollfd, and Ilisce four lust. 
upon it. ns shown In Fig. 1, in which tho dotted 
lintS sho w bow to rough the pattern 0111.. Then 
measure up to g iven rncusure. which 13 troUl A. to 
B Iij in. , j us t hoJt yonr 13 in., and Crom 0 to D, hlllt 
the 9 In. (the heel and 
anklo meusur o). Tills .~"~, .. ' --is called tho ground D ,' "--- .. 
o r lining pattern. You :- 9 ' 
Sll.y the length 13 10, .' c 
in., which is abou t .' 
tl 5. H this is tbo 15 , 
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length of your toot, ot course you knoll' the last 
Inust bo quite il in. 1 assu me tills is righl (l.S it 
is better in pro))Ort ion with the othcr IllCUS UI'CS uud 
Ih ls being so, the pallcrll IIhou ld lHeusul'e from Ie; 
to B , IO! ill. , t o olIoII' for closing und lusting. 
'.r:hon n l~rk olf the heigh t of \'ump us Itt ,\ (Io' i:;:. :!). 
laid U piCCO of IJUper ulld luy the ImUern on it. anu 
c ut. to the s haJl'6 of l ho lJoUOII\ at the too: plo.:ree a 
hole at. A to gh'o the hc lg'ht, 111111 trorn this murk 
cut out as from A. t-o B. H YOIl draw a IHl rullollille, 
D n to A. 0, and out out the CCIlII'O of lhu \,:IlIlP from 
A to U. ron will fi nd (whtm you drull' the will" 
dowll til the point 1I reachcs K IO"elll'lth thc goll ;; l!: 
and cut '?tf the surplus 11') lhut lhls gi 1'C3:~ !lprins 
or !i1'l!.fL III the "nmp: then ell t the goU"h ]laUer li. 
This etUI b8 c ut with 01' without n seam ~lt the IJ:le k 
wh!!re it should not be more than 2~ ill . hi:,th, T:4.!i 
(aelnb"S can be e ut t rue to the pnttern ; but it bunau ", 
the 111I11USt have II. spr ing in it, so thlLt it will ~rlp to 
the under quart-cr; t·ho dOlled lines ill Fig. 3 show 
about how much stralgh tcr the fiT sho uld be 
to Jdve Ulis spring, the line A bcing the quarter. 
and-tho point 8, when stiLChed to A, gi,'CS a g rip to 
the whole of tho outer cdge, CC, The leg enn be cut 
from the llnln;:- pattern by rolding It up under 
vamp and goUSll, IlS G o. TOecAP can be cut h ei.!dtL 
and sila.pe to ralley. U you hu.vo ullr feul' ot Ihe 
pattcrn being too larl{e or loo s lIlal at the joint 
and; IIlstep, you can fOI' Joint m eusurc-sny it lei 
10! III ,-:,wldtll of ~ltom 3J In., undas you Walit i in. 
each sido 10 lie\\, In , it only ICIL\'cs 3 In.' this 3 ill 
from tho l Oj- in. lea\'e8 7~ in., a lld hnU 7. in. is 31 in: 
10 A to u s hou ld measure:J~ in .. ilnd the Instep CUll 
be trealeu in II. Iiko llIun ncr ..... \V. G. 

La.mp.- [,ANCASll lUE L AO.- \:'our lamp is enlled 
a "Moderator"; It Is of l!'rcneh lIlu!..e. i t is n lalllJl 
that has gone Illllch out or uao liUlce the hllt.o­
duetlon of parall1l1 a nd itUIiPS burning that oil. Tho 
proper oll .to bn.rn III t hese lamps Is best 1,' I'eneh 
eolzo., o. lld It cos ts nbon t Gd, IJCI·/llnt. '1'llcsc lumJls 
arc on the Argnncl J'1'inelpIO ° clrcu lo. l· wick a nd 
central dra ugbt, 0.11 (or \\'hjlenc~ and purity of 
light and atcnli lllcss In burning tho), ha\'O nC\'er 
becn beMcn. 'r hey nro s tlll Ullieh ll ~ed hi gcntle. 
men's houses or the old sehool, bllt tim sen 'ants 
who undel1llluld us inJ: the m and tho wOI'klllCII who 
can rCllair them lJroPcl'lv aro gctting few lind fIll' 

, . betwcon. UerelV til 1 gi\'O Instrncllolis wh ich will 
probablr, be or I!Cr\' leo to mally IL eOll ll lry jobbin" 
hand w 10 may have been Illlzzled b y tlrcse lamp&' 
In the first pllLee.1t It hIlS not been used tor soDie 
u!pe it. will rcqn.iro taking to plcces Hnd ciCllll illg; 
t his w lJlneccssitate tbe oottom beill)C taken otr, Hnu 
tho sprlng, lea.ther. etc. tllken out. To do this. pro­
ceed aa tollow8 :-'Vlnd lile rac k up un inch or two, 
find fix It I~ t ha t p Otihlon . 1 1180 Il wiro koy 4sCC w. 
.Flg. 2). wblch KIl IIS on tho round burner tlloo IIlItl 
tbrou,,;h tbe wing·key, thus prevc nting itrnnnlo,,; 
down. '1'ho 1'C1l8011 for doiog th is is twofold: IIrstl)'. 
beeauso ther~ Is a Icntller IIl u u~er or piston thut 
would be spOil t by tid) hllo.t of the solderi ng Iron ill 
ull8Olderillt( tho boLfom; I1n(l lICeOlltlly, it the I'Hck 
waa not Iwld whcn tho boLLOnl lVas ull&oltlcrtld. the 
pn:IIBw'e of thu n lry Itl ll' Kvlrol lll)l'in" lllnt force3 

SHOP. 

the Ilislon dO WJl \\,0111118(;1111 Iliillon. rllek II ml IlIrl)' 
oil all OYer the 1IIIIee, ]lO;,sih)' Ilito tho IlIC() ot lho 
oJler!l-tor, which I IHwe scell h ll ll l)()1I1l101'C I hun onec. 
Hanng u nsoldel'Cd the hullom IIlltllilke ll It Oi l', \10111' 
out the d irty oil. hOlti thb lam!, IlI'lJllr on t llo lublo 
or bench (in i:1I ordinllry I)()s, lioll), lI lII'I genUy let 
the rHck down till it I(;a\' ell the I)illioll 01111 tho 
interior cnn thcn be tuken out. T ile' Hllllexed 
s ketchcs (J<'igs, 1 Hil(I 2) will render Lllo Core",oing 
and. fo!lowi nJ! fCwurk clenr. lo'i 1:l'. 1 is a " iew of 
the mSlde of the bol tO IllI~lrl. or body, Dlld F ig. 20t 
tho tOil par~ or burner: 0 is the Ollter CHSC, ot chinn 
o r br8.O's: I, I~ne l' easo of ti ll. 'l'ho s Jlrlng, a, reaches 
from top of Inne r CllS6 to boltonl , circle!! t ho rack I~ 
an~ tho oil t nbe,.T, prcssin" the cIIII lenther, B, H,'to 
w hich tho rack IS fastened. IUltl tlH'Ollflh w hich the 
oil t ube passes. The nction 01 Iho lam p Is ns 
follows :-Pollr dnwlI I hc Ileek or Ihe Ilimpsuflicient 
oil to nCl?-r:r, IHI it, and ,-:Ollllllcllee wlndlll~ up the 
rack: th IS rn ws up the ]l l ~ tnll n Ullo); hnuSlti lite nil' in 
the lower part at the \'e s8cl: Ille nIl in Ihc tOlllllen 
(orees dow n tho sides of the 1,IstuII :lml tukcs its 
pillce; tile IlislOIl is 
t hen above the oil, 
and Jl l'essillg orl it; 
tlle oil CHnnot Ilo\\' 
buck the wny il 
CHUle owi ng to the 
shuJle or UIO pis· 
ton. so it tllkell 
a.nother COII~e, 
Ilnd fto ws Ull the 
t ube, T. whie::: 
sli'lcs into nn· 
oiller tube on the 

o 
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Moderator Lamp Parts. FIg. 
Moderator Lrunp (With Key). 
d rel for slipping 011 Wicks. 
rator Chimney. 

2.- Burner of 
Fig. 3.- Man ­
Flg. 4.- Mode-

burner (FIg-. ~l nt x, throll~h which It riStl3 
to til!') wick. _\ 8 Iho How 01' ulI Ilm.lllg h Ihese 
tulles won III Le rur too I'a ]lill fU I' Iho Ihullo 10 
eOIlSUIlI (; it. n wh·e. ,\ (f.~il;. I), is Insert!')1 1 in t.he 
tllbo I.U rel;' lIlIlt ll thc l1ull'; It is ft'om this wit'e 
t hut the hUII]l 1"lwll its nnlll C, II8 it III called lire 
" He);'u ta tOl'" 01'" ;\1 oneruto,', .. liS b)' It t hc 110 II' of oil en II 
be reJ.!'lIi1ued 01' 1I1011emlml In n. nlee l)': how. 1 will 
d eseri bo.: Ilreselll! \. . Ua \' I II~ clen net! I.he I lI ~idc, HIUI 
also the s jlrin'l', nick, l\lultnbe,lI l1r1 wO!'ked the edges 
ot the Io.:nther to I'cllilel' it !!Ofl. cleHII the hurner 
IJUrt. especinlly tho tulro throuf!'h wllieh t ho 011 
flows. 'I'll is . w hen blown tllrollgh frolll Iho e nd x. 
ShOllld let all' \IIISS111i1e fl'Cel)' n ml with 11 hl~in ", 
sOUlld: it It bows lUI·t!. work II WlIl'lII wlru Ill' il 
nnll flow turps Lh l'Ullfd l. with occas ionllllr loll'ill\C 1<1 
assist it till it is SII lls(uetOl'),: Ib is is the pl'illell):l1 
PUI·I. (!.lid whel'C stol' ll1IJ.jo.:S mo.<stl)· oceur. Nex t 1)UI 
togelher il l ortler us It \HI.!! lakclI nlmrt. keelJlIIJ.!' 
the rack wound Imrtl}' 1111 whUil t t 10 lrOUOUI Is 
soldered in. ' I'hls ,Iulle. a nd tho LOI) sliJlJlcd o n IIIl1I 
secured, Ihe IUlIIll h~ ready to bl:' II' t!d: !III with oil. 
allli wind 1111 gelltl ), t ill U l,( 1I n.: ling 1101$0 13 Irellnl, 
which illlliealCs thuL Ihe 1II:.Iuli Is nbol'O the o il. 
PI'ev iolls to d oing this, howe l·cr. I~ w ick lIIust Ire 
Ilut in it there is DOt Ollt}alrenu}' there. These w iel.; ;! 

• 

uro c irc ulH r "lId of ' llfl'cr<mt II111.!l1 kll'lWn WI (j 8 II), 
"114, Ulltl U; Jino: tI ,ey IHU Ill illl"'~II (m to I. tJlI' I·ill/( 
IV Ileh ia Ht)ldcred to tIle 11 1111.11 1'lIek In Fil(. t. 'fllrcc 
clawH, wh Ich Olll:lI ll.II Illu wick-Iwlrler ClJlIlCB ,,1;1)\'C 
the tOfl, Iwld the wIck III Its I,tac(: ; It III JllijIJl'l,1 1, 1, 
by meD II!! of 11 circular "Ieee or wo,,11 called a Inial! . 
t1reJ. w ith?ut w!ric ll It ISI. Job 10 Kdlilcrol on ArlJ'T' 
tile lam ll 18 wound up, ,,11 III",ultl ht.:l(lu t.o II..-, \\' ill 
nbont scvell or cl,,;h t mi n'"(:8 frum the I'll' or tim 
bur'ner ; it runs ol'cr a nd i lito a circular elln IIIIC I. 1<11 .1 
th rough the spout D, IIml drOl)lj into the !,1I. ly ",t t/I~ 
Ilimp agnin. Sow QJf (1,1'",. 
J.!lI lnUng. 'I'ho acmc uf l}f·r . 
feetion wOllld, ot COUl'IloC, 1, (: 
whenlhellow Wl!./l 80 a,l . 
jllsted tltlltthe thuoe 0011 ' 
!lu med all the 011 brought 
to it. but this is nCI'cr al. 
tnillc(l. 'fhe b (:s t w II.)' 
then is to get I. lIulo mar. 
gb on l he r i::ht lIide 
and this is founu wileD 
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Fig, I .- Section of Moderator Lamp Body. 

the IDIllP whilst burning drOllS ODO drop from the 
spont in abou t te n seconds. Th u8, whe n the lamp 
Ims burnt for fh'e houI'l and 11M run d own, by 
winding' it IIgain Ihcre is e llotll;'h oil for If, to burn 
fOI' nboul half 1\11 hOllr. Shollid the lamp drip " err 
Cnst whilst burni ug, it shows thut the regula tOr ,-' 
too SIIiHIl; to remedy. lin It w ilh a soldcri ng Iron. 
OI' llut olle in It slmde IlI rt;cl". [f no~ cnollgh flow/! 
Illroll.l.:'h it to su p"Ot·t eombusUou. I1le rC,"I'lllator 
IIl1lst he Inken Ollt und fi led a little, N.B.- T his can 
IJ.c IUken Ollt from the toP. uftrr II nscrowlng th~ 
burncl·. F ig. ,l shows tho SlrHIle or tire chimney.­
H. A. 

IV.-QUESTIONS ANSWERI::D Dl.' COKRESI'OND£!Io'TS., 

Joiner s' BltB._B . .1.\ . D. (H {fllll}8/cad) writ(!s, in 
rcply 10 A . .A. W. (Leicester) (Sf'c I)age .31. Yo!. 
IT.):-"Joiners use mHIl)' boring bh!, HDd It 
mar be at ol1ce conrcssed t lmL IIIl1n)' of tho "ariou.(l 
kinds Hre SO simiUlr that ollr fcllow render 1ll1I)" 
well MI.;, why such ,'ariel)" 1 J ustend or gil"illr: t~ 
list. in order to S81'e s lllice I shull \ICilCrille onch, with 
its usc o.ud its 1II0St suitable 11)) IIJi o.:luion, beginning 
with the silllpiest. Sllch rcmlll'ks I\S I shllll make 
lire foundeu on a. long c-'tjlcrience. rirl!t, tile pin . 
bit: th~ is " cry Iiko a gouge s harpened both lus.itle 
111111 oulside. As Bold b)' tllO lool·tlcalors, It b 
"Im rlll,med ou ly outsltlo aud olrJiqucly, bUI [ 11nll 
1 hut shul'pened Inside just 1\ litt le 1111(1 both the 
eOl'llel'S rcmo\'ed, 80 t hnt the eonlnet with tho wood 
tokes Jllneo in tho cen tro or lho gouge·liku (' lid or tho 
bit, ilS cutting Is improved, \I'/rlle smoothing 1I11l1 
I.olishing' 1111 O\'er t ellfls to nllo\\' lhe c hill::! t o eSCII\!'l 
1I101'C freel),: a eoudit ion w hich htu, lU ilc obc),elim 
the plnnning of o\'er}, cUlli ng·tool. 'l'his bit Is Quly 
suitable fm' bOI'lng at right nng-Iea to t he t1bre oC Iht) 
wood. th" shllrp I{ongc·llke e dJ,:'c enn ing (reely, but 
in n holo orllny ;lellth the ehi))3 i>l iII hnvc n temielloy 
to I'etluliu : it is. lOWOI·er. UII c);ccllcll! bit ir YOIl 
Wtl tlt to hore 1'i ~l lt lhroll~It , J<'t)!. bm'lng lUll n nd 
bottom IIllhs fOI' Yenclinn b li nds, elc .. n nd bor ing 
pins 10 hold tenons in theh' lUol'ticl'.g UrOIll w hich II 
deri"os tJlc Ilamuot pin·bit). it is Il I'i! t ·rntc-rurlltc r. 
it is clleHII. There Is a lso Il bit, uscll h)' ch'lir' lImkcrs 
similar to a ciwese·tnster : Iho Slcm Ii! IIko Iho 1)ln· 
bit , but tile cUll.illg edgo is like a hollow hemisphere. 
This 1 ha\'o !Ic\'er used, bllt I hll \'e often seen work 
d one by its nld; its I\d\'HlI1 u):re seollls to be the 
imllrO\'cd power to wilhdrnw Iht} COI'C, Iho rouudeu 
boltom to thc cylindriclI! hole. nlld Ils 8uita.bIJit }­
for chair nnd brnsh'lIInking: it i" uot sult.'1ble (or 
borillg r4:"hl. Ihrolll{il. The IlpoolI·bit also rC.!Clllblcs 
t he pill.bil. but it hll.s 601110 Hth!mpt at H lloint-in 
Olllllllo 1>0nle thing likc t1 tea·spoon, but more like the 
outline of " GOlhie window. tho OUlline being 
Iiollowed out to f01'l1l Ii Cll iling edge. This lrlt w ill 
bore cosily, freely. lind well; it will .:;ruler maN 
eXlietly whero I he worker wis hes, is qui Ie eM)' with 
the betore·meli lioned. and s hurpcned nicely, is J\ 
most usefnl bit ; it Is st rong IIml cheoll.IUld.18 used 
h)' l,iIlIlO(o1'IO m(l.l.;er$ for WfCaL·pi n-'J, ute., cilletl r, no 
t.loubl. beclluso it CUll lro I't.>dut.~d eMil)" to fit tllo 
pilJs required, and withiu reasonable Umits It 111 
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Irupro\'cc! by such rcc!nct[oll, The 11(.sc·llit, is 
ouothe!" o f simiilll' ('OIISII'uclion. tho litem like 
nil the prcce.\illt:". 1111 cnlli ng CI\ ).!C . frOII! whic h 
it (\cri n ,,, its JUllnC', is Hkt) a lInT! o f 111(\ l!ieel h e nt 
Ilenr!>" Ii) 1\ righ t n llJ:!"ll" 111111 sh urpened I!~ tlm l It 
forms n sort tlf dll~d. '1'0 n\'o id cnl c hl11g'. the 
corners IIr(' shllrpcnl'l\ oiT. ~'o r borln;: 111'1'0$8 the 
~rllill it is lm'SI \\1I)"'''lr,l. ).!cn('rnllr ('nl('ri us half 
IIi (IinUlctcr UWII," (1'0111 "hef ,' )' 011 [lItem ICII. IIml i t 
i ~ nOl II usdu] bi.! II, h ll)' unless yOIl WIUlI ,10 ~re 
till' ('ml"lny of 11ll' gm ln : then [he nl?5c·blL IS III 
iB rlj:ht pIli!' !' , c lofi <' icnl. fllUI c heup. ,I.,lkl! the lifO. 
('('[lin", it mus t be wlllllh'lIwn IIOW lind t hen to 
r ('mo~(' Ih(' dli \,~. ,If it /,'1' \ ;< ('hoked . ' I'll('\"c I!, nl ~o 
a lIo,IH"r h i 1 of SOIl'(," har ~h\l iln r c h:mu'l cr" wll\ch In 
mnn)' IIny,.i~ slI l,.' riol·lonnrof the forc;.!"oin!:. ~ L 
i ~ r, . tI .',\ 1I111(· I,,"i,,1 or ,lian1l'ucI on tho lOol·muke r s 
Ji ~': i l lit i.'t'lLlJr s('rt' W;O it»('lf into lILe wood , IlIIt! tho 
dLi I'~ t (,lj{1 II' Iht" :<urfn(",". II wonl,1 not. do 10 bore 
h{ll.'" in nnrrow ;!Iril'~ (l( wooll. bill for ("'cry ol he l' 
l)IIrp""!' : il is J,!l)Otl fi t· bOl mg holt's il' e ilh!"r IliIrd or 
",'(I II {){'(I mH' WHI' of the gruin. Jt is. I Ilclie"c" or 
r-:,'r w" j!inn orh:ii,. T l ... rc is ,.' I ~o II bit cxuci b' 
lil;,' :I d ml.' 1 llH"d IHr,.:c1r lIr l·otllll ·lllllkel"i:!. find 
(' t ' t'l ai nl~ il ~I'fI' I'S wcll in elm und oak. but beyond 
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Flg.4. Fig. 5. 

Fig. B. Fig. 9. 

Boring.Blt~. F ig., l.- Pin.Bit. Fig. 2.. - Spoon . 
B,t. Fig.3.- Nose·Blt. Fig. 4:. - HalfTwist. or 
Dla:no~d. Fig .5.- Cent.re- Hit. Flg. 6.-Gedge'B 
:bIt. Fig. 7.- J ennings"B BIt. Fig. 8.-Wblte. 
hO~6e's Patent. Flg.9.- MatbleSoD'a Single 
TW18t . 
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bit hns been introduced, whieh T have tried, and it 
works well, Ill\d tlJOttgh the IJfi ee ia high. yet II..!! 
IJllrehnae, insto.o.d or I~ Ulllltituile or centre·b i tll~ will 
SM ' O money" I bougllt a I in. hit; reault. H in. nole, 
extelHllnl,;: to 2} in .• J)rice:l1l. This extending eentre· 
bi t i8 I.he "ery I,hill!:\" for organ·bullders. The patent 
I,WiSlr..d blt.s hn\' ing a. sere w·eentre are lI.l'"IIlrelll.S8. 
tim onl)' thing agninst them being the expense; 
tho::y boro well In nny woo<l nile! in any directJon. 
rclic"i!lg thClllscl"e8 of tho ehll18 and e utting truo 
to din~ells ic::m. Most ~ r LhOrnle n l.8 hnye now eX1Jired. 
Mathlcson 8, Oedgc a, lln( ,Jenn ings s are exeollent" 
.l ellllings's lIeing bcst. ' I'here Is Ilo moro recent 
Imt.cnt ~. \VhitehoIl8e"s 'UnIJl"eakable,' which la 
good, I f t.ho expense w el'o not so great, ami if the 
\\,01'1; (Iono is ulwu.ys in IIc:"1V wood, n fuJI sot of thcse 
excellent, bits migh t well superscde ull others for 
genern.i l'Cqul relllents. It Is scarcely noedfu\ to aay 
ILn)' thhlj! ubout reamers or taper shell·bit&, ek., 
or COllnl"CI'S\IIks, but it desired, J will do so with 
pIClUlll1'C . .. 

Fret Mnehlne.- J. H. 'V. (Clu IUlaln] wrltcs, in 
flll swcr to K.1. H. tStol.:e .'Vcwi110!onl (see No. 09, 
Vo!. ll ., vnge 7til) :- " Th inking that you are seeking 
I~ rl'et. 1I1lLclLine chcn]J, s iron!;, !lnd scr\-iceabl .. , one 
whic h will be (Illite lUI g-ood as a. tll'8t,-elllS8 m aehlno 
1I..'I l'eg-ards work, if you make it. the W ille as tho 
sketch (, lIcloseli. I know it will give you e\'ery 
sntis fne liOiI. 1 have malle o lle. as I said before, 
so kllow what i~ will do. My fri ends about mc are 
making IHlle hine8 like lhe 0110 I ha\'o: theyafc de· 
l igh ted wi lh It. ror it eosL8 but fI, Iritle-2s. 6d. will 
clcnr e\'crything. J will deseribe the maehino as 
lIuder :-F Is Ille arm abovc tho table, seellred so ns 
10 work eaa), in the slotted uJlrlght A with a bolt; 
A is a l)ieec or wood sloHed as hi sketch, so o.s to 

I T 0 I 
Fig. 2. 

G 

Fig. 3. Fig. 1. 

Fret Macbjne Parts. 

ollow UIO IIf ill to work inside the s lot, a nd secured 
10 your tablo with screws to treadle; E. stay for 
sceurlng the lcgs or mach ine : IJ, atrip of wood, say, 
nbout 11 In. by i III., screwed LO w.ble as in s keteh; 
c fire I)ieees of thin indiflnlbbe r, wound round the 
llfm n ll(\ your strip or wood Ilt IJ. 'l 'hnt gives rOll 
the spring. nnd a very gooll onc- LL s nlall bicyclo 
tir e liJ "cry good lor it ; II Is 0. stop or guard to 

FigA. 

Fret IIIaeb1ne, Front and Slde Vlews and Parts, 

prevent YOllr arm rising too high' F is (·he 
crrUIII) ror h~lc llllg t he SIIW, sceured to tilO urm wiLh 
IICrcw~-lt It! n knuekle·joint, eiUlily made' N D. 
pl9co ut I ill . 8<l lIare wood wilh yonI' bottom oramp 
drlye n In to It ; ,. ate two stayt! through whioh N 
Illl.!!SCS, nnd kecl'~ IL ill il?sll lon ; D I\nl looves to tho 
IlIll le by wh ich you elln IIIcrcuso tho size aeeordlllg 
!-? ctllllll of wOI'k: ". e hllin aeellreci to N down to o. 
I his IIIIIOhlllo .:nn be 1I1IlliO of wood, exeept the 
crllllLlill {m' 1101r llll t:".Rfl.IVS. flnd ,lthlnk, wi thi n tho 
reud, o f overy workI ng lIIu.n 10 make. r s hllll bo only 
I,,? 1,lcalled 10 ,,1\'0 IIn),ono morc informal!on about 
It If LIley ..... 1iI I\" rlt.e ." 

• 

{WoMr:- ?al llreh 14, lSVt:" 

NOTICE TO OUR READERS. 
, 

fVith tM flt~ Ul(1llber of 'v om' (/1'0. I Da) will be 
i ssued, FRE& 011' C IIAJlGE, a Jiline-A r t .·:ilIPlJie­
flunt, CCNI8iIJUnO of a L")WE DI~ w:> yo n A 
HA.. ... OI:>G MUSIC C "STERBUltV IN FItL'TWom .. :. 
No. I lJ5 toill contain PapeI's an-

A Writing Cupboard, with A~ustable Flap and 
Booksbelves revolving b or lzontally. 

A B a nging Music Canterbury In Fretwork. 
Tbe Violin : B ow to Make it. 
Xnottlng, Splle1Dg , and Work:1ng Cordage, 
How to Strop & Bazor. 
Wire-Work In all tts Branebea. 
Firing Tops of Tab l es, 
A New Mitreing and Squaring Machine. 
How t o Frencb PoUsb . 

J.Vith .1\-lwle'·OIlS Replies in "Shop" to Corres· 
poll/lentil o,~ SIlbject8 of Gent.rCl.t Interest con· 
nected with variol/s Trades and Pursuits. 

A n Index to tho SeCOnd Yearly Vo], OnVORK has. 
been prepared, and can be obtained by order [roln 
all booksellers, price Id. It is ineluded ill the ilL8t 
M onthly Part ot the Volume (Part 2·1). 

-----
H JVOBK" EXHIBITION . 

Particulars us to tho Prize Dis trihutlon. whieh 
will takcJ'laeo shortJyat Stationers' Hu..ll , will be 
announce in an early number • 

• 

WORK 
b "ulJlUhed at L4 Bllt. Sau call" , Lu4g!JJo 11111, I.(mdo", at 
8 o'ew.:kaoorJ/ II"td"t.daV ,"MO,I", . "ud .h"",ld be o~lai"fWk."T" 
tcrller. tIInt~gllD": lilt U"lkd A'(!<UMno em }"rldn ll al Ih. ,""'.:, 

TER)l8 0 1' SUBSCRIPTION. 
free h7 pol' .. .. .. 

" " " , 
T.lllof s I"OJI. Til. 1.'.R"I"IOll" 01" AnT.IlTIIJII •• TS Ill" £ ... 011 

W.r..r..l:LY. IsSI;I.. £ •. <L 
Ons PRlI'e· - - - • - - • • h 0 0 
B alt P&!j"" - - - _ . . _ _ II 10 0 
Quarter I'all's - • • • • • • '\: II 
E JghUI of a p,.s • • _ . _ _ I 11 OS 
oa.:-Si :u.t'slltb of a faas,. _ _ • I II 0 
In Columll. por IlIcb _ _ • _ _ • 0 10 0 

Small pro""I" AdvertlKlllellt.,lucb ... 8 " u"tlolll IVallU1 
s od Kuhanfl" Twenty Wordl or lell,Q"1 .,hill ln.,. anIlO", 
Pell1l1 per Word estra U oVl'r T .. en'7. ALL OTUIlII Ad~ .. r· 
tI.emellu 10 8&ls aud Ibcbangc Column are c~argeU va" 
Shilling per Lin. 1.'·0 ..... 1118 eight "'Ordll. 

homi"em f'Q.ltf~1 ow " .... ,.11.1 oj fllimtonl, 
bJl ~o!CUU O""a"lIem ..... (. 

'.' Adurillen,enu ,bould n'tlcb the O mce tonrteell 
des. In "<lvance of tbeliale ot Juue. 

SALE AND EXCHANGE. 
Victor Cycle Co., Grimsbl', sell Mail Catt Wheel.\. l .6 R 
Twelvo Fnll-Slz~ Fr::etwork Des igns, pusl 

free, 1d.. and IS. Id . ~nsfac:tLon g"ara"le~d lit mo ,~y re­
tu rned.-TAYLOR'S F,elwork Manufactory, "Iackpool.l ... R 

ToolS. Tools, Too le.- T he Cheape!ll hou~e In Ihe 
trado for tngl ish a"d AmeriCII.n 100ls;. L OHT'S, '97, Hackney 
Road, London Ii:. Send pamn lOr reduced price list. 18" 

Paper Lettora, Rubber Stpmps, elc.-,\ !!"ents 
.hould apply for $.:I nl~ (free).-Wlu.cox BR01·H .l::I1S, 
172, Blaekfriars Road, don. S.E. 

LettertDg aDd IlIgu·Wrltlag rna.de Ea:JY.­
AI"" full·~i~ -dia~tlIm5 tor marlein, OIIt ejght alphabets, 
only n .. - F . COULTHARO, Ter r~ce Road1 B"lI'n~m"uth. 
NOle.-loo Decoralolll' Stencils (60 large Sheets), as. 6d. 

Fret. Carving, and Bepou .. e p,a ttorna.-
100 01 "ith ~f, lul1·s; ,u, IL: ~ 1 urnin.:: de .. igna, .s.; ~oo 
ImRIL S leneil_, 15.; SOO Shieills, MOnOI/Tam .. , &c., 1'1., pos~­
lIie f'ee.-F. CoULTHAIO. TelTace Rd., l$oun.emouth.. 

• 



• 

Work-Ma.rch H , l89L] A DflERTISEAfENTS. 

FRETWORK FOR A llIATE UBS OF BOTH SBXBS AND ALL A GEl:; 
• oll ... D ...... N •• ,,,. THE MOST PROFITABLE ANO FASCI IIATING OF ALL HOME PASTIMES. EASILY LEARIIT . 

J. :8:. 

l'rlcc 6el. 

T H . SKINNER &: Co. hayin!! IH".~fJI IW" 1·'~I·tll e rll" i/' , arc oITcr,,,!; th.:i. 1~II"r"w,,,, ."If " ... ,.·, i"cllldiJlJ.: 250,000 F'RET WORK 
lJ. PATTERNS a"d 100,uOO ft. of Solid and Three· Ply IPRETW OOD , Vencer5, &c; 1.000 Oroa8 of li'R~T5AW S, k,.lc~ 
an im,"cn<e quan tity of TOOLS, OU fFIT-i, &C., a ~ a special inducem"nt IU thdr cu"o' ,,~ .~ to nrdcr " I <l II' C. 

oI,GOO 18. Boolts of Fretwork Patterns. c;tch C<>"la;l11l1g Twclye I.~rl; " Sh~clS , he;, ul ifllily hthulI.aphcd, IIOnc of which would I.oc w Id 
relail;1.l Ie .. than 2d" and ",any nt j<l. ~nd 4<1 , e.,elt; ,,1'10 

1,200 2a. 6d. Books of Fretwork Pa.ttcrns. contain;lIg T wenty Sheets , I Q in, >( n in" of neW duign!, many of which would ,cui! 
at 6d.cach, The~e Books, .£375 in Value, will be GIVEN AWAY. 

Am.Heu. c:nuomers ordering 55 wonh of desil;ns from Cat:lloguc will be l"cSClltl:u with olle of the aOOYC u. I!oolc~ T ho.<c o,derin; ,m, worth 
will receive:l 2~. 6d. Boo].;. 

An AllowaDce of 10 per Cent. ,' .. rlX#is will be made on :Ill nl i~ cd orders for Wood. small T ools, Saw llIa,ju, anu V~i;;n~, amoulllill;: 
to 10$., and 15 per Ccnt. on orucrs :u"o""ti"g to 'lOS. and upw2rd5. !-l o 'r .... _ T/o;J r~" .. !li,,,, ,((HS 1f!,1 (I"/>IoY III T,.",tff~ III (le/w" •. 

, 

\\'00" a n d , ,- lIand_lc C<"> 
0...(, •• ""' (..:od ....... 1. u.J 

, 1'oII..bed Dec~". I~ 6<1. P"" r .. J, . ~ .. So 
I>.indl~'" la, pc, po.u. )o; o..~.).Ieu! r'a ..... , 

SX;:: XNNEFC. E ,1S1' DEREHAJ1I, NORFOLK 

For Home Decoration!! 

USE 

UDSO '8 
IQUID 

(READY" 

ed., Is., and Sa. 
per Bot tle. 

Whittaker's Practical Handbooks. 
BOJ.Y N B 1" S J~L I':CTRO-1JLA_ 7.' I!.'1tS' H.d.NDBU()/(. 35-
PRA C 7.' f C AL IR.ONFOU1"tDING. 45. Ij· .. t luh, .. /Od. 

•. Contains much \I~dlll i"f(}rma.;on for praclial men:'_/m/usiricl. 

j}lBI'.AL'I'UR tYING. 4S. UliItpublisllfd. 
130'l.''1'ON f!. 'S ELEC1'RO- J1107.'ORS. 35. fJlut !ult/ishd. 
B 0 7' 'I'() N E ' ,'; , ,; L E C '1' R I C AL I J.V S'1' lC U iJI E _Nl: 

ilrA , .. IN /I. ~ th Edit. 3s. 

B01''1'O .V ' ';'8 ELEC'1'RIC BELLS. 3rd Edition. 35. 
S.A.f~O ll[ON'S ELEC'1'RIC LIGl:l'.l' ISSTdLLiJ · 

:1'I11"'S . 61h F:cJil. 6~. 
" Contains a n .t :o.mOllllt of ru!ly usefu l informal ion, "_ E ftc Iric"l R c .-i,w. 

S OLE MANUFACTURERS, 

DANIEL JUDSON & SON, LIMITED. 

GI{'~11" 1-J ELEC1'RIC INli'LUEl\'CE MA CllI1YES. 
15. 6d. 

'W", L1\ Ell'S ELEr7,'RICI'1'Y IN OUIt DOllIES A J.Y D 
II'O}{I( ,""01' S. ~nd Edition. ss-

LEL~lND'S WOOD CABVfNG. 55 . 
SOUTHWARK, LONDON, S,E. 

BV ES, 
IIC,'NU FA CTUJ",; n OF 

HIGH-CLASS LATHES 
'" SCREW-CUTTING & ORNAMENTAL TURNING 

TREADLE MILLING MACHINES, HAND 
PLANING MACHINES, &c. 

II/gleby Works , 8J.own Royd. Bradfo rd . 

.. A elear!)' wriueo, beautifully and effectively illustrated , and wen.printed guide. ~ -
IVo r~·. 

LELA.ND'S DBA WING AND DESIGNING. I S. sewcd; 
n , 611. eI. 

Lo" tI",.; W H ITTA KER & CO., PATI!IIN'lSTEII ~QI1"'RR. 

PICTURE 
FRA E 
AKING. 

FOI1RTII E tHT'Oti . E nlarged and Revised. 

THE FRAME MAKER'S INSTRUCTION BOOK. 
150 D;ap""u , Dtllro", .. lid P" tt,rns. 

Instructions in J Oinin,!:, F ill ing, Mount C:;u.lling:, &c. 
./\15(1 Prices of MouldIngs, and e\"Cry rcqULille lor the 

Trade. P05~ ~'rce, 6 Stamps. 

GEO. REES, 115, Strand (Corner of Savoy St.); 

ACCU RA CY AND Ur.HT RUNNING GUARANTEE!). ESTABLISHED 1858, 
M o tlf,Hlt(l D el } I . , 41 , 42, 4 3, R ussell !::>t., Covent Garden, L ondon. 

MASON'S KOK'INTOXICATlKC MASON'S WillE ESSENC[S. 
Tlol!S>o I~nce~ " rndllC" In 

a few mmUltl a delitiou, T .",· 
pe .... nc" Wlna o. Co ... li.,1. 
1, I"fte'_ fI,allt:e. ltasl'l><.ry. 

=
~ Blac k Cu. ra" •• Lime 1'",,1 •• 

clc. One T"bleOlpoonf," 
of MAIIOI,·' E1lr .. o~ 01 
N o r t. n~~kCl on~ I/odlon or 
Splendid lice. , .~f",.hi,,~ and ,,,,,,.In. odcatinl:. 

" .!o'''''ple Uo"I~ n4' ei.h~' 
r:.s.",nce e. !.:2',,",U oen. nn 
.cecil" nr 9 '''''''1''', 0' a !>ollie 
CI ""eh for IS .':U"~ 

ACIINTS WANTI!U. 

NEWBALL & MASON, 

~",, ' I.f " II"" " •. 

A NEW WEEKLY 

CASSELL'S 

EST AIlUSHEU UlGI. 

BIR~HEC:H:. B.A.~~, 
SOl1lh"nlptO" Duildil'lll:" , Chn nce r ... L .. " " . LO'ldon. 

TH REE pc. C E NT. I NTE R EST " lIoweu on DE. 
POSI TS, re\Jll>'"ble 0" dem:l!,d. 

TWO prr (;E NT. I NTEREST on CURRENT 
ACCOUNTS ca lcul:lted on Ihe m; .. imurn monlhly b",lancu. 
whcn nOI duwIl bclow 1. '00. 

STOC KS. !:i 1i,\ RES, and AN NUIT IES Purchued 
and Sold. 

IIOW TO PURCHASE A HOUSE FOR TWO 
GU INli,\ S PER MO"'TII '" A I'LOT 01' t.ANO FOil 
FIVE SI JJ L LI "';C:S l'E It MO"';TII. will, In"'.edl",~ 1_ 

""",nn ""I'I>' ~' . he omc~ of .he li.klo:llll(:" !'RU""OloU LAI .. , 
50(; , ETV, a. abo . ... 

Tl, e II IItKUI:CK Alo MANACK, .. il" run p."tJ~u1~"', I"'" f.eo 
ol\al'p1ica lioo~ FItANCIS ItAVENSCItOI'T, ~t an"te •. 

Popular Volumes i,l 

RARY. 
W"h addi,ional yolumes Ihat ha"e nOt I appc:l.rcd in this n , ic:s. 

j'-rLce 3 ,t. ; Ur (1/,, 11. , 6 t1. Al.lI ~AUY 1'11'''.1~''''0.~ 

The Haunted Man ... 
Ut.opia ... ... '" 
Lays or Ancient. Rome ... 
Essaya on Burns and Scott. 

... DICK~:NS. Wanderings in Sou t h America. .. . 

... Sir'!'. r.IORE., Heroes a nd Hero-Worship .. . 
.. , Jl.I ACAU L ,\\'. Voyages and Travels ... .. . 
... CA}!ISLE. H a mle t ... .., . .. .. . 

\VAT~:IITUN, 
CAIII.YL~: • 
M ,\ IlCO 1>01.0 • 

51 IA K 1·:5 I ,~,\ IIi::. 

It(> fff/ if It"I'i IlO .JII'''·' · /II 
?d 1r. 4.-Tbs Complete Angler W ,\LTO;o;. " IS,-Tilo Lady or the Lake ... Seo·jr. 

" 1 • . - ESBU.YS,CivUa.ndMoral O,\CQ:>I. ,,25. - Frle n d slnCounc U , .• Sir A. H EI. I'S. 

"CAS;; ELL'S NAl' : ONAL Ll ilRAKY is a WOlll/~'if"/ /m l')f<1I11 at t fl rLtjlmu. No greater feat 
hue b een accomplis hed b y allY of o ur pub lb hera during the las t qua.rter of 
a. cenLury." -Th .. A tfulI/cUIII. 

CASSeLl. & CO)t PA S Y, LUIIT II D. L .. drn ll lIiil, L#IIdD"-

A HANDSOM E COLOURED PLAT E OF 

" BACTERIA" 
IS GIVE N IN PAR T 2, NOW READY, 

priu 7d., of 

Cassell's Storehouse 
of 

General Information. 
Fully Illust.rat.ed with High·class Wood 

Engravings, Illld with M(l.ps and Coloured Platcs. 

"C"SSRt.1.:.o; STOlIRIIOI1~1I: 0 1". CESaR"' l. I SPl)IIMATIOS 
will l>e the wo,].; or ~llCC i"lijB In cve.)'. branch or ].;no\l·, 
l~dgc, :mdjndJ;i".;: fr"", th~ fil'l l pan, ,,·tli be (}ne Of. the 
",0~1 comprehe">"''' "'0 '1. ~ ,n Ihe !':lll!;e o r p<>pul.ar cnC) do· 
p;edic li' er.l1ure. The ~.str·r>Jt .. ~g .0; 0(. th15 pan :,re 
c,,,w!!eu with :ldul;,ably «H,demc!! mC".!":luon. '.' . 1 he 
numbe. is pror"loelr ,Ihblr:lted, and cont21RS "', fold.ng. map. 
There is, bc~idC:!, "n j'nl>ortlnl cxtr:1 (c',ltu.'e III :l. sen..s o f 
rou, coloureu platc:!, claooralC III del:"I, II ' u~I,",l1ye or as 
many br:u\chu of popular 5Cien,c." _Til, "toeR. 

• • A Third EdItion 0/ PdTt 1, wi/" which is prL. 
• stnUd a It ries II/ FOllr Col<1IlTtd Platts, i llul' 

Iratillg ill a IIWel IWt/ aUr.u(ivt mlllllltl' 

OOldllY, CtO/O,!! I'. Al'thit~ctllrt. amt Phys;o/IJffY, 
hlllilirtudy /lu" 'II'"and ta mu t tlu largr (llid 
conlinul)us tI~IIU1 lld. 

CASSIU-l. &: COMPANY, LlM ITIID, L .. "t.t~ NUl, r...cJ.,., 
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Beecham 's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham 's Pills 
Beecl1am's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 

A DVER TI SEJifENTS. [Work- March It. lISIL 

• 

WONDERFUL MEDICINE. 

• 

AR E uni\"crs:l.llr :tdmittcd to be worth a Gu inea a Box for 
Bilious and :\'crvolls Djsorders , slich as "Vind :lod Pa in in the S tomach, 

Sick IIc:ul:1chc, GiddlllCSS, Fulncss :\IId Swelling nfler Meals, D izziness and Drow­
SIllC~S, Cold Chi1l ~, Flushings of I-I eal, Los:; of Appetite, S bortness.of Brea th, 
Costil'cnch, Scurvy :'Iud Blotches o n the S kin, Disturbed Sleep. F rightiul Dreams, 
:md all :\' CII'OIl5 :lIlcl Trembling- Scnsatiolls, &c. The fi rst dose will gil·e rel ief in 
twenl)" l1Ii l1 11\C5. EI'ery suffcrcr is ea rnestly irwitcd to IT)' one Box o f t hese Pills, 
and they will be acknoll'lt.-dged to be 

WORTH A GUINEA A BOX. 
For FClll:l1es o f all ages t hese Pills nrc invahw,blc, as a fell' doses o f t hem carry 

otT all humours, a nd bring about all tha t is required, No felllille should be without 
thcll!, ' I here is no ml'tiicine to be found C(IUal 10 Ucecham's Pills for re moving any 
ObSlnl',:lion or irrcgul.ui t), of the sptem. I f taken according to the d irections g h'e n 
wah c,1(:h box, they \\ II! soon restore females o f all nges to sound a nd robust health. 
This has heen prol'ed hr thollsands who hnve tried them, Ilnd found the benefi ts 
which arc t'nsured by their lise, 

For a \Vcak Stomach, Impaired Digestion, a Dd nil Disorders of the Liver, they 
ac t like magic, and a few do£es will Uc foun d to work wo nders on the most inl­
portant OTg,lllS in the human machine, They streng then the whole muscula r system, 
restore Ihe long-lost complexion, llr ing b.-w k the keen edge o f appetite, and a rouse 
into actio n wi th the rosebud of heah h the whole physical energ y o f the human 
fr:Jme. These arc F ,\CTS testified continually by members o f all classes of society, 
and one of the ])CSt gu:unntees to lhe Nervous and Debilitnted is, BEECHAM'S 
PI J ,L::; !lllve 111& Irll;:,;.:11 Sale of aNY PalmI /O li:ri icifU i ll Inc I-VtJr /(I. _. _-

Beecham's Magic Cough Pills. 
As a Remed y for Coughs in general, Asth ma , Bronchial Affections, H oa rseness, 

:->hortness of I3n:ath, T ightness li nd Oppression or the Chest, \Vheezing , &c. , these 
I' ills st:tnd unril'a1Jecl. T hey nre the beSt e \'er offered to the public, and will 
sp..~lily rCl\lo\'e th:tt 5ensc of oppression a nd di!nculty or b reathing which n ightly 
depri"e the patient of rest. Lel an)' person give Bl':£CHAM'S COUGH PILLS a. 
trial. lind the most violent Congh will :11 a short time be remol'ed. 

, I,:n'p~ rcd 0,1,11)" a~d " s.~l d WI~~lcsa l e an~ Retail , by the Proprietor, THOMAS 
BE~C [I.\:-' [ , !:i r. H bl..L:--; S, L ,\:--; C,\<;11IIH-: , I~ Boxf'.s, ~d. , l S. l ~d , . and 2s. 9<1-. each, 

::-;old hy nil Druggis ts and Plltent Med Icine Dealers el·crywhere. N,B.-Full 
DirulitJl'J (Ire .{IVO!I/ ~i'itll e(leh B.,x 

Carvin~ and Fret Sawin~ 

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

• 

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

or Profit. Invaluable as a 
8 tioellgtllening and 111-

Tligor at illg Beverage. 

HICH[ST AWARD CO LD MEDAL FOil FRHlVOAK AND CARVIHC TOOLS AND D[SICNS, 

I nd ispensable fa t' EllI'ich i ng 
pl'epat'ing Soups, 

Gl'avies, 
Ent t'ees, &C. 

The eDormoU8 .ale and a:8ner&1 ... tlsfactlOD 
which our gnod~ have gi"en to Fretworkers, &c" ill all parts 
of the world enables 11$ for the present season tOOPP~IlGOOllS 
AT ~ ItICES \I' ItICH LleFJ COll 'I.TIT tO lt . 

Our :Stoc!u' of Pll.t tem s, &c" prob:l~ly bein, much the 
lar!;"';I.n Ilns country, We arc a ble 10 SUlt aU tastes and 10 
send by re turn of post, ' 

FItETWORlrERS' BEGINNERS OUTFITS 
At 113, 2/6 , 3/6 , and 5 /6 ea.oh, POllt free. 

Pure, Palatable, 
instantly prepared. 

W ILL KEEP A NY LENGTH OF TI:Th-IE , 

SOLD EV£RYIVH E RE. 
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Parcels of Assorted Frct"'orl.: , 10 feet .. , .. , 45, free. 
12 Finely Lh ho,grapher.t fu ll'Slzed Pattems ... ." " 
Sell of 12 C.,\.ViOg 1'0015 ... ... ... , •• l os. " 

N one should buy elsewhere before seeing our J!t' r: .c 
e ll I " 10"'f " of all Requisites, .... ith instructions. Ac:know~ 
lwo:ed the most (Jmupl fft te ."uf CI, ,,a.p".' Lin of Fret 
Goods published, Free for 6 Stamps. 

Ca talogue of Tools for Picture Fra.ming, Brass.. and 
L eather Work. 1!'REE. 

H~lRGER BROS.,. Settle, Yorks. 

PROFITABLE HOME WORK. 
With B OOTII B RO TII I;RS' Registered M1tre-CuM-tng 

Mllchlne, :my penon, withou t prevIous instruction Of' Pr.>C­
tice, Coln make a Picture Frame. This :-'Iachine is now b,rgcIy 
used in the Trade, nearly 6,000 ha" ing been $Old. Wr;te 
for l1\uslralcd Circular to the Sole Makeu -

BOOTH BROTHERS, 
TOOL Al AKEI<S. DUBLI.Y . 

• BRIGBT.ENS and 
the COMPI,"ION, ::.nd is highly 
recommended by the MSJlIeAL 
ProfcS.'lion. Corrects a ll saBORS 

• 
OF DIET, eating or d rinking. 

Or Ity l'oS! f,o". the lItA.'IAGER, 8..&.LT ltEGAL WORIII, LtvnPOOr.. 

Is a most pleasant effen'Mci.ag 
morning drink, STDIVLA'ilBG 
the APPETITE, and aivin&- cone 
to the ~ntire system, 

J 'I ~ t ,'iTI!IJ ANlt l'UUI, l il ll .;u II \, C ASSI!LI. &, COMI>,\ ,'i , ' . 
LIMIT I> O, LA. DI> I. L~ 50\U\ ' ;\0I::, LONDON, E.C • 

• 

• 




