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.l..'i IXCUBATOR WITH A SELF-AC"TI NG · show is a very easy matter. Another con- : thnt ench must determine for himself, but I 
HEAT ItEGULATOR clition of vital importance is that the eggs I apprehendthatanincuLatorado.ptedtohatch 

DY c !IAYNARD WAL~R shall be open to perfect and contimwu.s from one to thirty eggs will be large enough 
· · ventilation, and further, that the process of ! for the majority of persons who will under-

hatching shall be carried on in a. moist : take the work of making up. I may mention 
THE artificial hatching of the eggs of atmosphere. Provided that these conditions i here that anyone who can do soldering and 
poultry, and indeed of every kind of bird, are met, it matters little how roughly or of , rough caqJentry can undertake the job with 
1s by no means new, having, according to what form, shape, or material the incubator every pru::>}lect of succe::>s; and with the view 

t reliable history, been largelr and success- is made, or where it is used. of rendering the task as easy as possible, I 
1 fully practi~ed by the Egyptians and Fi~. 1 represents in section one that was I will take care in the following instructions 

Chinese, probably for thousands of yeat'S ; made oy the writer of this paper, and success- not only to make the work clear, but to give 
and in almo~t every work treating upon the fully used as far back as 1882, excepting that I reasons why each particular part is of its 
:-;ubject of incubators this fact is harped the original was very roughly made, and was I }Jarticular form and arran~cment. 
llfiOn to such nn extent that the reader is patched and altered as experiment proved, ~ F or an incubator to hold thirty eggs an outer 
apt to ask why not adopt the apparatus until it was made successful. The exteriot· case will Le required, measuring outside 16in. 
which h:1s stood such a remarkable test 'l The was made from a wooden packing-case, anJ long by lG in. wiJc by 12 in. deep, to be made 
answer is a. simple one, viz., the method and the boiler of zinc, and was capable of hatch- of not less than l in. deal If the maker can 
the means employed in these countries are ing twenty full-sized eggs, and was heated ; do dovetailing so much the better ; if noty 
useless without the favourable climate which generally by an ordi nary paraflin lamp, and , use .French nuils for the joining, about 2 in. 
obtains thcre; and thatonlyat certain sea:-;uns sometimes by gas, where the latter was long. The top, however, must be screwed 
of the year, at which pet·iods travellers inform I convenient. The yuestion of size is on~; . on, to pro\'ide facility of getting at boiler 
us the temperature in the event ofrepairs 
remains perfectly un- ® ~ being required ; the 
chaugt!tl. j 1\ Fig. 3 . top, too, should be 

U ndcr such con- well battened at the 
clition!! a r ti fi c ial L L PLAN ends,acrossthegrain, 
l1atching becomes ,- _ =.- -· = I-= = _ =-=== = .::::::-.7 to prevent it warp-! v<.:ry uearly as easy __ -_ _ -:-.::. ~ =.: =--- --= _-=; 0 ing. I t will be as 
as that employed by :_- · . -=---- FLOAT = :._-_--~-: ·: ' · '·~, well to completely 
th~ ostrich, which is - --.:::::-:: . :: : .-. - - - -_-__:_-_:_ ~,~~,, make up the case as 
supposed to lay its - --- .=---=-: . :. =--=----=-=-=--= '·,, though it were a.. ' 
eggs an<l cover them ::_--:-_-:__-=-.-:....- : __ 

1 
,_ :. .:-.--=----=--=-~ O '',,,,t:::\ close box before 

up in the ltot sand · - -' - ---· '\.:._) making the fittings, 
1 un.til, in <lue cout·se, then for the dr~wer 
• the chick eutet·gcs ,..____ aperture cut out an 

from the shell; Lut L _ ___ r·------------------ Fig.!!:. oblong opening 13i 
it i~; easy to se~ that --------------- G in. by 2.} in. ~~~p, 
in such a notonously from the top 5t m.; 

. changing climate a." this, of course, can 
' that of the llriti!'h be cut with a keyhole 
• I slan<ls, where tho saw, and should be 
• average ditl'erence 0 ~:-~U 1inished as neatly as 
l bc.:tween the tern- --t -.:..:,=- : ,. · -r.· 2 }JOssible. 
, - • - - - 1- t I .(}g, • 

l perattue of day and WATER· -· .-.T :--:_ ' 'l'he drawer itself 
. Jlight amounts to . _ · ' is a frame with a. 
l :-~ome 20"' Fah r., t o · · · - ~ lattice bottom, and 
~ ~ay nothing CJf the --- tltc lattices should 

~udden than~cs of be formed of round 
heat and cold from 0 0 0 "·ooJ. about t in. 
day to tlay, it is quite · 

0 
• • • • thick, which can be 

! another thing, so that ,-- - ---, bought at most tim-
it would nrt•enr that 0 0 l bcr yards in lengths . 

i ~~~~:~ro[, ~~~~~~~~~\)~~ : : 1 !
1 

F ~l~e~b~~: c~~nunf,e:!J 
t Iig.l. ~ l 

<>f the .Egyptians, we : : . 1 I • then convement y 
need, as a matter of : I I j' l attached to the bot-

~~~~nra~~~e~~j;{c:h c!~ : ! ~ 1 ~ f~~1~ t1!!tib;re~ej!! 
ho so regulated n.s l ' two sides of the 
to mai ntain a con- 1 framework, aucl the 
l(tant temperature Rpace· bet\veen the 
during the Jn·ocesij of bars should be H in. 
incubation never ex- 'l'hc object of this 
c.:c.:<:J ing on t ue one . atTangement is to 
l tand 105a nor falling ~. 1.-Bectlonal Diagram or Incubator, showing Arrangement when in use. Fig. 2.-Be_ction or enable the eags to lie 
l , u Drawer Runner trom Front to Back. Fig. 3.-Diagram showing Metal Float Governor Wltb Wire ' . o . . 
Jtlow 10<? on the working in Centred Bridge at Bue orBoUer- K, Adjusting Weight ; L L, Air Space above Water s~curely:m the1.r P~l-

flther ; th1a I shall or BoUer. ~. t.- Dia&Hm lholt'iDI PoB1tion or Well-bole: t10n, w1thout Jarnng • 
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a !!tinst each other. The front side of the 
d ;awcr is made suffi ciently large to over­
lap the opening when sh ut Inside the 
inculmtor a cou ple of ..runners are fixed 
t o enable tllc d rawer to run true, and 
. hould be fitted so as to move easily 
(fig 2), and should be supported at both 
ends by uprights to bear the weight of 
eg~s and drawer. It will be seen .tb~t the 
d rawer is much smaller than the lDStde of 
case; this iR to a.llow freedom of circulation 
of air on all sides of the eggs. 
~ ext, nai l on to inside of case, 3i in. from 

the top, two lengths of i in. stuff to carry 
the boiler, these to run all along each side 
of the ca.se ; next, at each end of the case 
bore a 1} in. hole: these will be for tbe flue, 
described furthe r on. Then at a line 5 in. 
below the t op bore fifteen t in. holes, five 
in front, five at back, and five at left hand, 
puttin~ none at the right where the lamp 
woulcl be liable to foul the air ; also a f in. 
hole in the centre of the bottom. The reason 
for the~e dimensions of holes is this ; the area 
of the bottom or inlet hole is much larger 
than the su m total of all the boles at top­
thus the velocity of the current is reduced, 
and the air gets practically warmed before 
it comes in cont.R.ct with the egg chamber. 
It will be seen that when the incubator is at 
work there will be a continuoua discharge of 
air from the holes at the upper end of cnse, 
impelled by the heat of the interior, and a 
constant flow of cold fre,~h air into . the in­
cubator at the bottom hole ; this continuous 
ventilation is mo~t important, and in the 
present form is as p erfect as needs be. Two 
good handles should be fixed to front of 
drawer, and four knobs fixed to bottom as 
feet, size immateriaL 

The woodwork of incubator may now be 
regarded as beil"lg complete ; the metal part 
now remains. I find it a capital plan to 
cover the inside of case at thts point with 
t h ick brown paper, using flour-paste. It is 
a good non-conductor, and ensures that no 
cracks interfere with the ventilation, taking 
care, of course, to leave the boles free. W e 
now requ ire to make the boiler. Thissbould 
be made of strong tin-plate or copper (zinc is 
altogether unsuitable)

1 
the dimensions being 

15 in . by 15 in. by 3} 10. deep, the tube A to 
uc soldered in l m. from the bottom ; this 
shou ld be of l t in. brass, and in fixing it 
add itirmal strength in the joint will be ob­
tained if the ho!cs are bored in the sides of 
the boiler about at in. too s mall, and then 
"rhymered "with a blunt tool to their proper 
size, thiH turning up n. ~ in. edge round the 
h ole. The boiler tube should be nearly 
flush with boiler at one eod

1 
and project 

abont 2 in. at the other ; a filling tube 1 in. 
in diameter (n)1. and reaching to nearly the 
bottom, to be ritted in the position shown 
(Fig. 3), and provided with a scr ew-cap. The 
lJoilcr must a lso have a circular hole (Fig. 4) 
3~ in . in diameter, and fitted with a circUlar 
well-piece reaching to about.;..,; in. from the 
bottom of uoiler, ttnd soldered air and water­
tight to the top ; this is for the regulator, 
de:icribed further on. 

The boiler is now perfectly ready to be 
pla~ed !n its proper position by passmg the 
prO.Jecttng tube through the left-hand hole 
of ~ase from the inside, and lettil'l$ it faH on 
to tts bearings. '!'be size of the boiler it will 
be seen leaves a space all round; this m1,1st be 
fi.Ued up with wadding, neatly packed on all 
s1des and~on the topJ and, before potting on 
the cover, a couple ot layers of brown paper· 
in this way very little heat wilJ be wasted: 
A metal _water-tray a~out It in. deep and 
about 10 m. square (With four feet to keep it 
clear of th e central air-hole at tbe bottom) 

THE LATCH PINCERS . 

should be made, and stood on the bot:om 
inside. 

The next operation to this will be to 
make the lamp box. Whether we use oil or 
g8.s this will be required, and here let 111e 
say that quite half the trouble and attention 
necessary t o an incubator will be saved by 
the use of gas. Whnt is called an a.tnw­
spberic burner should be used, n..~ it ma,kes 
no smoke; this can be bought of a ny iron­
monger- ask for an llpri[?h t ring boil in~ 
burner. The lamp box (F, Ftg. 1) is r-;imrly rL 
cylindrical case fitted with a door, anc has 
an elbow joint at top, which passes into and 
fits the boiler tube, so that when the lamJ> 
or burner is lit the heat is· pas~ed tb roug 1 

the boiler tube; the latter, nt the other encl, 
is fitted outside with an elbow (n, }' ig. 1). 
which rises to about 2 in. above the top of 
the incubator. 

The incubator is now practically complete, 
but if it was set going ever so carefully, 
with ever so good eggs, it is more than 
doubtful if any chicks would issue from it, 
for it sti ll lacks one of the most important 
parts, v iz., a regulator. L et us see how we 
can manage that. It is a well-known fact 
that mo<:Jt bodies increase in volume by heat, 
some but little, some very largely, amongst 
the latter notably air; so that if we leave 
about l in. depth of our boiler unfilled and 
enclose it, we shall have about 112 cubic in. 
of air, which, in its expansion by beat, and 
its contraction by cold, serve a.s the motive 
power to work the regulator ; and as there is 
plenty of it we may rely on its being able t o 
automatically control the temperature. T o do 
this we must fit a float into the circular well 
(E)-simplyasupportoftin-platesoldered o.ir­
tight-to which ts attached no arm \vorking 
on a binge (H), having a cap at its longer 
end to fit loosely over the upright flue (o). 
If the boiler is now being heated, and th e 
temperature has reached say 105°, if we pass 
the aajusting weight (G) along SO that the 
ca p is made to descend on tbe flue, all t.he 
draught and heat from the lamp will be 
stopped, and will pass out of the holes of the 
lamp box instead. It is cleo.r then t hat the 
boiler will begin to coo~ and the nir therein 
contracts; the moment it does this the float 
will fall, and the cap be lifted off, allowing 
the b eat from lamp to pass through tltc 
boiler, which, a.s soon as it gets hot, the air, 
by raising the level in the well, sends up 
the float, and a~in puts the damper on ; 
and so on contmuously, thus maintaining 
without any trouble, a regular t emperature 
in the incubator, or rather in the boiler. 
Thus the incubator should be plMed in some 
kind of outhouse where the condition will 
be reasonably regular-that is to say, it 
should not be exposed to strong draught~ 
of wind, etc., or in spite of the regular beat 
of the boiler the interior of incubator would 
be disturbed. · 

And now a few words relative to 
the management. Fill the incubator with 
water to withjn about tin. of the top. To do 
this, a small vent-bole must be made in top, 
and afterwards soldered up when wateris hot; 
trim your lamp, or see that your gas-burner 
is all right, c~a.r~e the water-tray with cold 
water, and set the lamp going j put a ther­
mometer into the egg drawer at about the 
same height as though it were on the eggs, 
leave it for several hours, and let the tem­
perature get up to about 120° ; the reason 
for tbis is to ensure sufficient power from 
the beating source to meet a cold change in 
the weather. Now adjUBt the regulator 
untjl a temperature of 10S0 ia obtained, 
without interfering with .the ~ enpply, or 
lamp, a.a the case may be. When finally 

adjusted, the level ~f water around float 
should ~e ~overed '!lt~ about i in. depth 
of swee.. ml ; use 1t ID this way for 
few days, up and down in temperatur: 
h~fore you entrust any ~ to be hatched: 
\\ hen eventually you do tbi.s, lay a piece of 
coarse house-fl.annel on. the tray, and mark 
c~cl~ eg~ o.n 1ts oppoSlte sides with some 
dJstmgu1shmg ma~k-an 0 on one end ond 
a X on the other w1ll do. This is to facilitate 
the daily process of turning the eggs-all O's 
up one day, and X's another. This proce~~& 
is important, as if the eggs lay too loDg the 
embryo adheres to the shell and dies. The 
water-tray must be ke.Pt charged with water 
adding. tepid water wbe~ it ~ets low. Tb~ 
eggs w 111 not req uue mo1sterung if plenty of 
water is kept in the incubator, owing to the 
fact that '~arm air, if ~t can ge~ it, takes up 
m suspensiOn a quant1ty of m01sture, so that 
the eggs are constantly in a moist atm~r 
sphere so long a..11 the warm air can reach the 
water. It does not matter what kind of birds' 
cgf;S are used ; t hey all batch at the same 
temperature, whether as small as the tom­
tit1 or as large as the ostrich. When yoar 
ch1ckens are batched, they, too, for some time 
wi ll require artificial warmth, a.nd for thia 
tmrpose a convenient pla.n is to make a wir& 
cage somewhat larger than the incubator. 
cover a. portion of it with glass, and stand it 
on top of the incubator, so that the glaaa 
pent receivinu the heat will form an 
artificial mother. Having now told my 
renders what to do1 permit me to wam 
th em what not to do-do nqt exllect to make 
a fortune with artificial incubat10n. 

TliE LlTCH PINCERS. 
llY .T. C. KINO. 

IT is said that a good \vorkman can work 
with any sort of tools. If a good work~n. 
he would not be content to keep on u.swg­
inferior tools, but make superior on~ him­
self to do his work with, if a worker tn the 
materia Is of w hi eh the tools were made. 
This i~ especially so of metal workers~ 
perhaps more so of blacksmjths than any 
others. 

In most small shops in the country~_hrun· 
mers, ton~s, pincers, bits, ch isels, dljlts, an<l 
anvil fittrngs are made by the smttb, ancl 
often tools and wrenches have to be made to 
suit the work of a job brought to tbem­

o 
• -~ 

from the ma.ssive forgjngs o! a ''
1 or a weigh-brid~, to the IP":e~d ln 

purse. Few workmen are ao 1 and 
comprehension of what 18 ~~ 
to do it as are the bandy smt -~~ 

A smith was called n~. to"'~ 
very fine chain-ma~l, the :f . 

1 size of a cedar pencil.Btbe I ;t:d . 
of hair~pin wire. e NDJI · 
smiths in the time of the 9r:· 
this armour · I ought ~ be a j 
with 0. few links, ~pec·~~::.. r 
was dono. It 11 a 
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'l'hl "' I i 11 kl{ l' lhH\"t•d t l~t•y "ar n 1 knultr ly 
"'l'{,oOO llllll ri vl'h•d, I ho ri \' t'kcl ''111'~ t~o r·vil.H 
1\l tho f\ll"gud otw~ ~111'111'\lly tngl!l hor. 

m: ~lo drill wn.-; tho t'HHcutil\1 t01.\l 
j\lb. 
au,,ther iob in whirh tloli,·n te iron­
haul to · bo I ri,•tl , fr<'qucntly on a 

hu mnde 1\ pn ir nf pint•ct·s he rolled 
·~~ndJ.e., or " lnll'h pi rwer!l," from tho 

to n lnkh handle nnll the 
tho latch. 

illustration ~how~ I he tool. 11. is the 
under jaw t hnt ro$tS on tho work 

or~ ; B is tho upper nipJ?in~ jo.w; c 
-~ which t ho closing of the hand 
~the pincers to gra~ the piece of work ; 
1t ·--· latch handle, about 5 in. long and 
lli deep inside. 
""If any of the renclcrs of W oRK hnve li~ht 

ironwork to handle nud fit, they will hnd 
eul·h a tool easy to make, anJ scrviccalJle. 

'-£ 0 0 EL EL E C T ftl C L I G ll T S . 
liY l:I~O f\G£ ED\\"1XSON BO~~EY. 

r t.l'l.\11\" l!ATIEI!lE~-Sli/I.LL n ox BA:rn:nY­
.\.'\.liTII En Box llA'ITEHY - E LECTmo. L1c HT 
rvn PuOTOCIUPHJC D ,\ltK Roolf. 

b" the two previous papers on this sub­
j~:ct, I have given the amateur electrician 
'sc•me idea. -of the principles which goYern 
the practice of electric lighting, and lravc 
also shown him how those principles may 
be applied by means of primary batteries. 
It will ha.ve been seen that the area in 
which these batteries can be used for electl'ic 
lillhtins is very much circumscribed by con­
ISideratlons of cost and labour entailed in 
their maintenance. Within that area. I now 
propose to work n.nd show what may 'be 
done in a. small way by the aid of primary 
batteries. 

Priuuz.ry Batteries.-! may as well ex­
plain here that the word primary is used in 
connection with electric batteries as a. means 
of distinguishing those batteries which fur­
nU!h electric energy direct by consuming in 
themselves fuel to develop electric energy, in 
contradistinction to those batteries which 
receive a. first charge of electricity derived 
from another source to develop in them t.he 
eapability of fumishinf> an electric current. 
For example, a battery m which zinc is con­
sumed to furni&h electric energy, is named 
~ JWima_nJ battery; b\lt when this energy 
11 aent 1nto another battery composed of 
lead plates to ma.ke it capable of furnishing 
electi1c energy too, then the latter is named 
~ f!condary battery. A secondary ba.tterr. 
~ mcapable of giving electric energy unt tl 
1t has been made capable by first sending 
aban electric current into it, but a primary 

ti 
ttery will furnish current right off at 

l'llt hand, so to speak. 
A li!lt of primary batteries now known 

would. be a very long one, and each week 
adda 1ta quota. to the list, as each experi­
:rnter and dabbler in electricity fancies he 

ISCOvera improvements. I cannot claim to 
know them all ; but of the many known to 
tue there are very few that can be used for 
clecAtric lighting with any chance of success. 

battery suitable for electric lighting 
O)Witl conform to the following conditions :­

ta electro-motive force must be high-
" near 2 volts per cell as possible · 2·15 
;olta ~r cell bemg the hi$b.est obta~nnble .::tlDc ~nder any conditton. (2) Its in-· 
t " regwtance must be low-only a fruc-
100 of an ohm per cell is udmissiule, lll\.y 

0'04 to o·w ohlll, the former bciug 
Pl'flfet (3) The current at the terminals 

J/ ODI!:L ELE CTRIC LJGJJTS. 

mnAt bo full nncl Rtron~1 1\tlfl thiR it will 
be if tho two fit'lit CCHll liliOnil 1\I'C Oh!:let·vocl. 
(•J) TJ1o force of tho curmut llliiKl bo con­
stant t hroulo{h o. Rori e~:~ of ltour~i-Lho longer 
the sol'ieH tho better will IJC the battery 
for electric Ji~hting. (!\) ]t muRt bo free 
from a tendency to polnri~:mtion-that is, a 
t endoncy to a lter the electric relation of it.-s 
plates rtnd Hot up within it.Rolf a counter 
eloctro-motivo fot·ce. (0) It should bo easily 
set up, n.ml M easily taken in pieces to be 
cleaned. (7) 'l'ho cost of its clmrge should 
be very low, s ince zinc in itself is a most 
expensive fuel. 

Among batteries having n. high E.M.F., 
we may rank the single Huid ch romic acid 
battery, having n.n .E.M.F. of 2'1 volt.q; the 
double fluid chromic acid batter·y, having an 
E .M.F. of 1'95 volts ; the Grove and .Pog­
gendorff, each 1·n6 volts ; the Bun en, 1'86 
volts ; and the l•'u ller, 1"50 Yolts. ~ ow os 
to the second condition, namely, that of in­
ternal resistance. This will vary with the 
density of the solution employed to charge 
the battery, with the porosity of the porous 
cells, and with the nearness of the plates, to­
gether with their respective areas. Taking 
equal batteries together, and comparing 
them with each other, we find that the 
single fluid chromic acid battery offers the 
least internal resistance because of the su­
perior conductivity of the solution employed 
to charge the cells, and the nearness of t he 
plates to ea,cb other. A cell of this type 
having plates u in. by 4 in. placed not more 
than -h in. apart, will have an intemal re­
sistance of less than o·o4 obm. Next to 
this comes the single fluid bichromate of 
potash cell, but thiS has a strong tendency 
to polarisation when in constant work. 
The Bunsen comes next with a.n interna l 
resistance of from o·s to o·n ohm. The 
double fluid chromic acid and ui l.!hromnte of 
~otash cells take eltual rank with this. The 
Grove has an internal re.sistance of 0·1 to 
0·12, whilst the FuJler has o·5 to o·7 ohm. 

Respecting constancy, the Grove and 
Bunsen bears the palm over either chromic 
a.cid or bichromate of potash batteries1 but 
will rarely run longer than six hours without 
being recharged. Both chromic acid and 
bfcltioma.te of potash cells have n. tendency 
to flag in constancy as time goes on, and the 
light becomes less and less bright unll:::s 
tlie solutions are frequently agitated. 'l'his 
fault is d ue to the use of an imperfect de­
polariser, or one iuierior to nitric acid, such 
as that of bichromate of potash. This Je­
polariser al~o forms crystals of its snlt on 
the carbon plates of the cell, an(l thu · 
incrensea the intemnl re. il:>iance of the bat· 
tery. If chromic acid is used instead of 
bichromate of potash this t endency to ct·ys­
tallise is avoided. In a double fluid chr01oic 
acid battery, the depolarising quality of the 
liquid is much improved by mixing chlorate 
of potash with the chromic acid solut ion. 
Mr. S. R. Bottone, of Carshalto"t to whom 
the invention of this new depolar1ser is due, 
says, in a letter to me :-" A mixture of 
ch romic acid, chromate of potash, sulphuric 
acid, and water, in the following propor­
tions-chromic acid 1 lb., chlornte of pot­
nsb 2 oz., sulpbmic acid 7 oz., water 1 quart, 
costing about one shilling- will, if placed in 
n, double carbon, single zinc, porous cell 
battery of four cells, light up well for from 
twelve to fifteen hours a 5 c.p. 6 volt lamp." 

I have already, in the last paper, shown 
that the Dunsen cannot be used in the same 
room with t he required lnmp, because of the 
noxious iu.mes of n.itrous oxide given off 
whilst at work. The same objection is 
shared by the GroYP., whilst this is a more 

costly hottery than the Bunsen. Tl11.~ Porr­
f.'~lld odf und Full<.:r urc bolh doui.Jio llufd 
btchrowato ccllli, 110 we arc left wiLh the 
clt roQliC acid b(LLlcrics ru; Gcing tl ac I1CHt 
for Kmall insto.llntions of the clccLric light. 

I have already sllown that 1\11 amateur 
cannot mn.kc his own la m ps. 'l'be:,e IJl ust 
be purchased from mnkers and vendors. 
But all o~her parts of a. model electric 
light appamtus can be made at ltoUle; in­
cluding specially the battery. I tllercfore­
give !Jerewith some in ·truct10ns on making 
some two or three Rmnll batteries suitable· 
for lighting by means of small incandt::!cent 
electric lamps. 

• 'mall B ox JJrcllery.-Beginning in a sm:Lll 
wn.y at fi n;t, I show a. little box uattery 
(about G in. square) made for 1110 by ~1r. 
Bottone, who lays himse lf out to meet the· 
wants and wishes of amateurs witlt small 
means at their disposal. The box and bat­
t ery are che:l.ply and roughly made to meet . 
the demand for an electric light at low 
cost. It is shown complete with lamp at . 
Fig. 7, whiJst Fi~. 1 to 6 give detailed 
sketches of its vanous parts. From these 
it will be seen that the battery is a double 
carbon, sin~le zinc one of four cells, suitable 
for use w1th single fluid bichromate or 
chromic acid solut ions. Fi"'. 1 shows the 
zinc element(with tlimensions), cutout of tin. 
rolled zinc plate. In the upper edge, drill 
and tap a small bole to take the end of a 
bruss tan~ which must be screwed into the 
zinc to form a connection with it as shown 
in section at Fi~. 4. '!'he upper part of th)s 
tang receives a. ornss nut securing it to the 
copper connectinf> strip shown on the plan 
at .F'ig. 5. The ztnc plate should be amal­
gamated-with mercury, directions for which 
hn.ve already been gtven in the article on 
the " Bunsen Battery" in the first three 
numbers of W ORK. It is then ready fot" 
uc;e. F ig. 2 show:; one of the carbon plates, 
with di111eusions ~iven. Clo::;e to the upper 
edge drill two !imall holes throuhh each plat<. 
to form holding )•ins in the lend collar. 
Fig. ~ sbo" s bow the two plate-; are held in 
a h..ad colltu. Fix them Loth in ~ mould ot 
!'and ot· pla:-. ter, 1} in. in di(Lmd..:r, aml J in. 
in deptlt, wit h a core in tl tu middll! to form 
a hole fn r the ziur, and till the mould with 
molten lead. Then ca~t each Jl.lir of carbon 
plates for each cell. Fig. -t l'how~ the ar­
rangement of zinc and carbon plates ic 
~cction , a nd l·'ig. ,j a plan of t he upper side 
of the box cover, showing together how tho 
plates are securecl to the cover and con­
ucctcd to each other. Holes to recci ve t he 
tangs of the zinc plate· are J rillcd in Lbl 
cover of the hox, I } in. from cnl'h si do, o nd 
~ in. a part. Each zinc u then in:-ertcd be­
tween two carbon J•latcs in the h:all collar. 
and in!lulated thercfrom by a. ~trip of 
softened ebonite or lJy a. coUnt· of ~ u Ltn­
percha as ~:,hown at E E, Fig. 4 . Tho ''hole 
(carbon and zinc plato.s with the lend cullur) 
are then placed in po. ition and secured tcr 
the cover as shown at F ig. -l. a bras~ scrC\\ 
going through the cover and into the lead 
collar as shown at c, to erve the double­
purpose of holding up the platefl and con­
necting them to the copper strip n.bove. In. 
the figure, E E represents the insulating 
coUar, L L the lead collar, o, o the rnrbon 
plates, and z, z the zinc and its connecting· 
nut. 

The battery box shown in section at Pig_ 
6, and complete with fittings at Fig. 7, i!>­
made to the size marked on sketch, of i in. 
pine, planed smooth, nnd stained black. I t 
will be seen on reference to !;'jg. 6 thn.t th u 
battery is thrown into action by an ar­
rangement made to lift the charged cells u1~ 
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1 o the elements secured to tlto co>er, inAtead 
of lowering these in to the cells. This lifting 
arraugement consists of n. fnlse bottom fit­
ting- loosely inside the box, on which the 
cells rest. To this false bottom is securecl n. 
Rma.ll brass rod passing up through a. hole in 
the centre of the cover nod terminating in a. 
screwed brass head. H alfway up the stem 
of this rod a. hole is bored, to receive a wire 
pin to hold the celLs up whilst they are in­
t ended to remain in action. 

On referring to Fig. 7, and comparing it 
with the pl:ln of the cover, Fig. 5, it will be 
Reen how the plates of each cell are con­
nected to those of the next. Starting on the 
left-hand side, the screwed tang of a pillar 
binding screw is screwed into the cover, 
p:1ssing through it into the lead collar of a set 
of carbons, and thus form the positil'e pole 
p of the battery. 'fhe tang from .the zinc 
plate of this set comes up through the 
cover, and is secured to a th in strip of 
copper by a brass nut z. The strip of 
copper terminates at c, where an ordiuo.ry 
brass screw rasses through the cover and 
connects it w1th the lead collar of the next 
set of carbons. This nrrn.ngemcnt is re­
peated with each set, until a solitary tnnrr 
irom the la.-t zinc J.llate on the right-hand 
.side stancls up by 1tself. A short strip of 
-copper is seclll'ed under the nut of this tang, 
.and another pillar binding ~ere'"' is a l!;o 
screwed into the cover through t hi:~ strip, 
thus connecting it with the Jn.~t zinc plate to 

·form the negative pole x of tlte bn.ttery. 
In thee pillars, the connecting wires of the 

.lamp are secured a shown at Fig. 7, or the 
·wire:-; may be led to a separate lamp-holtler 
if desired. 

The cells employed in this battery- arc 
rottnd pomade ~ln.ss jars, about 21 m. in 
height by 2} in. m diameter. If bichromnte 

. solution only is employed to charge the cell:::., 
these may be of stoneware, or even of wood, 
or of papier-mfl.che well soaked in hot 
melted parafli n wax, but glass alone can 
be safely use•l with chromic acid. I have 

. seen stoneware jars deeply pitted and scaled 
with this acid after being in use for a short 
time. It has a peculiar attraction for anr.­
thine- coated with paraffin wax, and will 
read1ly fetch this out of the pores of wood 
or of pa.pier-mft.cM. It will also attack 
-ebonite or vulcanite, and soon reduce either 
·of these substances to a. crumbling mass. 
Therefore, glass cells are only admissible 
for use with chromic acid. Gntta-percha 
stands fairly well if the battery solution 
-can be kept coolt but if the solution rises in 
'temperature durmg work, the ~utta.-percba 
softens a.nd soon becomes pterced with 
holes. 

The solution to charge this cell is made 
up of chromic acid or of biChromate of potash 
3 _oz. ·i sulphur.ic ncid, 3 oz. ; water, 1 pint~ 
Dl8SO ve the b1chromate of potash in 1 pint 
o0£ _warm . ":ater, add the acitl gradually 
whtlst stlrnng the solution with a ~Stick 

·~nd allow it to got quite cold before Ul>ing 
1t to charge the cells. In the ca~e of usi u•Y 
-chromic acid, mix the acicl with the wu.lct: 
and use th~, solution only when cool. 11\ 
any reader out of tho way, fails to ~et 
-chromic a<:id in his neighbourhood, '111 r. 
Bo~tone Will send a sample tin of it by 
parc~ls post to any nddregs on receipt of a 
shilling postal ~rder. '.rhe sample will he 
enougli to furmah four chnrgeA for the 
battery, and each cbargo will light up a 
~ c.p. 6 volt lamp for thrco lwur~t. 'l'o 
charge tl1e. cells, unscrew the cal' on the 
br&88 stem m the centre, nnclo.sp t tc fiU:it~;~n­
inga of the cover, tako this otJ lift out the 
fa1ae bottom or the box with ita' cella, charge 

• 

--··~~ 
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and replnce them. To ~et the hn.ttery iu 
action draw up the cells by pulling up tlto 
atem, n.nd secure it by the steel pin mn.llc 
to go tllTI1Ugh a hole in the stem. When 
the battery is not in ll!le, pull out the pin 
and lower the cells. Tbe zi ncs will need 
occn..'!ionn L cleaning and re-amalgn.mation, 
and the whole battery elements should be 
frequently cleansed by causing water to run 
in amongst them from a tap. Every part 
can en!'lily be taken to pieces by unscrewing 
the vn.rious screws. 
-"'AnotMr Box Battery.-At Fig~. 8 and 9 
will be seen a different form of box battery. 
The carbon and %inc elements are the same 
in every pa.rti•.:ulnr as regards size, mode of 
connectmg the cnrbou plates together, and 
fastenin~ these wi th the zincs to the cover 
of the oox. The connect.ions above the 
cover are also simi lar. 'lite tangs of the 
zincs in th is form are in:-;ulated from tho 
lead collars by small collar:! of ebonite, 
vulcanite, boxwoorl, or guttn.-pcrr lm made 
to fit the tangs rlo~cly, and fumi,hed with 
flanges to keep the zincs from touching tho 
lead collars. The box is made of hnrd 
wood snch as teak or mahogany, and is 
finished in a superior style. It is also a 
little tall er than the lai;t described, to admit 
n.notber box inside (which holds the cells), 
in:-tcnd of a mere false bottom. This box 
is mntle out of t in. pine, and is partitiqned 
oft' in foUl' equal divisions, ns shown atrig. 
10. Each of these divisions is intended to 
hold n. square glass cell. '£he box is lifted 
or depres::;ed by means of a handle attached 
to two long ears made of iron or of brass, !t 
in. in width by ~ in. in thickness, for~ed 
to the shape shown at Ji'ig. 10. The 
outsides of each ear, from an inch below 
the cover down to within an inch of the rim 
of the inner box, is scored with notches to 
form a ratchet on each ear. To the battery 
box are fitted two curved springs of steel, 
A, F ig. !J, with the ends filed to fit in the 
ratchet notches on the ears. By this ar­
rangement the cells may be lifted to any 
height by pulling up the handle, and may 
br kept to any desired height by means of 
the ends of the curved springs engaging in· 
the notches of the ratchets. When it is 
desired to lower the cells, the springs can 
be easily sprung back, and the box with 
its cells lowered one notch at a time. If 
preferred, the ears may be drilled with 
a number of holes i in. apart, and the 
springs made to terminate 1n pins fi tting 
the holes. This would be an improvement, 
since then the cells could be ratsed to any 
desired height, and kept in position whilst 
the box is carried about. 

If the battery box is made and fitted 
with lifting arrangement as shown at Fig. 
10, the cover of the outer case, carrying the 
zinc and carbon elements of the battery, 
must be made to easily come off. for the 
whole inner box together with the cover 
must be removed when we wish to recharge 
t.lte battery. Should this be deemed an 
itwonvcniencc, it may be avoided by simply 
umking n false bottom to the outer case 
ruul flL.<~lening tho ears of the handle to this 
instead of to the inner box. In this case 
tl1o carR mu.,t be made longer, long enough 
to go to the bottom of tho outer cnse, and 
tum in U111ler the fnlso bottom about 1 or 
1} i 11 . When thus con~tru<'ted, the outer 
f'n~o mny I m vo a Hmnll tloor o.t tho bl\ck as 
6hown nt Jo'i~. 9, o.ncl the bnttcry c011 thon 
ho rct:ltnrgtlrl by wit hdrowing tho battery 
bnx fmm tho outor C'rLxe throuJCh the door­
wn.y without cliMturlJing tho other partl:l of 
t ho bo.t tcl'y. 'l'ho covor cnn thon ba scrowe4 
down and tho out~tido of tho cue mado to 

• 
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present n finished :tppP:l.t'nnce hi futeninrr 1 
a few pieces of L<:ading to the rim and 
corner", nnd polishing up the exteriot·. 'l'be • 
cells to be used in this l•nttery are Rrtnare ' 
~lass cell:-; sold for the lll 'r\•oM; by dealera • 
111 electricn.l goodli, am o •lainal,lo from 
snch tl cnlers in the fulluwing si~c.<i : . 
A, 4 in. by 2~ in. by 1 ~ in. ; lJ, !i in . l,y 3 in. · 
by q in. ; o, G in. by 4 in. by H in., at the 
cost of a few shilling:-~ the set of four cells. 
I ndvocate the use of these cells because, 
aR I said before, glaRs cells n.re the only cells 1 
which may be safely ll!-!('d with chromic acid ; 
~ut _gJas.q c~lls are lia!.lc to be broken l1y 
)Osthng ngamst each ulhcr unless plncetl in 
a. hox divided into pattitions, and srtun.re ~ 
cells fit .best in such a box. But ruullfl 
cells may be n~cd in the ~ame arrangement 
nnd wide-mouthed glass jars or bottles ma.y 
be util ised for this purpose. The dimen­
sions of the box mulit therefore be made • 
to suit the cells to be employed. For 
instance, if we choose the A size cells the · 
outer cn.'lc will have to bent least ten inches 
in height, since we must allow space above 
the cells to have the zincs clear when the 
hattcry is not in use. Such a battery a.-: 
t his will, when charged with chromic acid 
solution, light up a 5 c.p. G volt lamp for three, 
four, or five consecutive hours, according to 
the size of cell chosen, because large ceUs 
hold a larger quantity of depolarising liquid, 
and are not so soon exhausted. Thts is 
the nearest approach to a portable electric 
light uy means of primary batteries that 
eau be olJtained. Other forms, involving 
the same principle of construction, have 
been made and sold, but the box batteries 
just described are the forms moRt easily and 
cheaply made by amateurs who wi:~h to 
show their friends a small electric ligM, 
or wi:sh to light up by this means some 
out-of-the-way niche where othl3r lights. 
would be inadmissible. 

.b'lect1·ic Lig!tt for PlwfmJrttj•J,ic .Dc[rl.· 
Room.- At Fi~. 11, I show nn arran~emeut 
suitable to tue req n iretuenl~ of phuto­
~rn.phers who may w islt to u:-;e the <:lcctric 
light (enclosed in a ruby shade) whibt 
workin.~ in the dark room. On referriug · 
to the figure, it will be i;Cen that the zincs 
and carbons are suspeuded to n. borll·tl over • 
the cells. 'l'hoy are attachetl to thi:; honnl 
by the samo methotl as that adopted to 
fasten the elements to the cover of tho box 
battery just described and shown in detail 
n.t l"i••s. 1 to 5. The connections abo\'c th~ 
boatS ma.y be made ns shown a.t Fig. a if 
so desirerl, Ol' ns shown at Fig. 11, where 
each pair of carbons and each zinc platt! 
termino.tes in a binding screw, and is con­
nected to the next by means of a wire helix 
made of No. 16 copper wire. 'fho bo:tr~..l 
may be 14 in. by 5 iu. by } in.1 nnd m:\y 
be of fi no teak or maho(Yn.ny. l' hu f ramu 
may bo of pine, ~ho base ~eing m:\tle of !h~ 
following d lme llSIOUS : l G 111. hy 8 111. hy J 1!1,. 

and the pulley supports n~ ea<·h l.'nd 14 m. 
by 2 in. by i in. ln tho tl1p of c:wh e"'~ 
post 111\lRt be in~ortod a l'LUl\Jl }1\lllt')' l'f 
wood iron or brm~s on wh ieh th1..• 1..'111"\l~ '1( 

I I \ '11 '['1 ' the lifting n.rraug~nwnt wt rnn. ~~ 

carbon and zinc plntl'l'l ghoultl htl n' n :~urr'"'' 
area. of 5 iu. by 3 in .• nn,l "ltl'n tlh'~'' are 
fixed to tho boaw1l t h'' "lwl,, tllll'llhl l'' 
cxnctly bn.lanccd h;• h•t\tl w'-•ig-ht ~ nt ••twh 
end B!t shown n.t F4,:. 11. 'l'h~ ,·,•11:~ 111;1)' l't' 
ghUis p~rk I~ bo~tlos ha\ \'i ~~~ Jl\tlllt hl> 1\ hr.•1~ ovor a m. an thllmOtl•r, l'r nnu11l t-:tt:e. .. ':' 
0 in. hy 26 in. or o,·,•r. 'l'h~· hattt•Q' '!C 11'.i!t 
colh• will, wh1m du\r~'"l w11 h ~·hn11111'' : 6 
~o~olution UM bofurLJ thn•d••,l, lt,!!hl. u 
vult 6 t\p. h'mp fur asumn th·o t 1r a&tXof ., 

nnd thia timo mar be ukt>n ou' ·a 
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\ntermls ns re'luiroo, if the precaution. is 
taken to lift tht! plates out of the cells when 
the batterr is not in use. If the lamp is 
kept connected to the battery as shown iD. 
the sketch. it may be lit up at any time by 
pre..'I.Sing the plate5 down into tlieir cells. 
ln doin~ thi~. do not expose the full surface 
of the illates at once, bu\ let them down 
genth-. and so gradually raise \he·carbon of 
the himp to the required light. If the full 
current is ~nt at once throndl \he lamp 
it may rupture the carbon. 'rhis battery 
will r~quire the same care aa a box battery, 
to keep it in re~ir. A box may: be made 
for it if $0 desire<!, by sim{lly boarding up the 
sides and the ends, leav1~ the cover free 
to move in and out of tlie box. In this 
c.~ one side should be hinged to fall down 
when r~t}uired.z for conYenience in attending 
tll the relli. lf a stronger light is desired, 
. auoth~r battery or similar aiae may be 
coupleJ to this, the terminal carbon of one 
to the terminal zinc of the other, and thus a 
16 volt, 8 or ' l6 c.p. lamp may be ~hted 
up. .:\nv other intermediate voltage lamp 
may be run from two of theee batteries by 
<'oup!ing the necessary cells together, reckon­
in~ each <'ell capable of gi"~ 9 volts. 

'I ha Ye outruu the space· at my disposal, 
.;;o cannot now write any more here on other 
batterie3 that have been and are used for 
modd electric li~ht$. I shall be pleased, 
howewr, at nny time to advise readers on 
this ~uhject through the medin.m of "Shop." 

TU E ART OF QBAININQ. 
BY A LO!."'DOS D'ECO~TOR. 

Gn.uNING MAUOGA..~Y AND SATINWOOD. 

No particular variety of hard wood has 
been used more extensively by the cabinet 
maker tha.n has mahogany ; and no higher 
value has been placed upon either native or 
foreign grown tree tha.n is recorded of the 
fine5t Sp:tnh~h mahogany. Such being the 
et\S~, it t;;, I believe, a somewhat rare matter 
to come across instances of its ~eral use 
for the be3t woodwork of bull.c:tin&s until 
within more recent years. The erection 
of Yast palatial buildings-the hotels, club­
houses, mu~ums, and other national piles, 
which mark the Victorian era-has, however, 
created a d!!mo.nd for materials-marbles 
and woods-for use in their interiors which 
our forefathel'S never dreamed of so using 
in this country · and whilst, ap~lJi 
mahogany has thus "come m\o tashion '~ 
for doors anJ such-liko solid woodwork, il 
has "gone out " somewhat for its origiDal 
purposes of cabinet-work. 

This modern introduction of mah in 
the buildings indicated has n~ 
been. without some influence upon the 
arch1tects and owners of less imposing 
edifices, so that what in earlier days Would 
have been an oe.k door or panelled dado is 
now often substituted by mahogany-or 
that in combination with another '\\'-ood. 
su~h, in any case, has been \he result of 
the writer's observation and experience 
~thered 1n various directions. 

1'he growth, varieties, history, nncl natvrt 
of all woods of the mllhogany (Ctdrtlaca) 
order .have n~rt'!nuy be~n dwelt upon in a 
very . mtereStlllg and Instructive Tts-tlme, 
contnbute4 by Mr. Donning to Yol. I. of 
"W O!t K, page -l~ 1 : nml t~is I would strongly 
adn..;t•. the "'?Uh.l-be grruner- to turn up and 
well dtge~ tht:; before rommencino his imita­
t~on~. The objel't of my own bri:r disserta­
tion 1:; h~r~ to ~mphnsi.::o this nrccpttJd canon 
of the mutatt,·e art-that the imitation 

TRE ART OF GRAiiVING. 

is right and acceptable. when properly grained up~m wi~hout this p~ss, n little 
executed, in those situations wherein the t>..x!1-a rubbing wtth the tool or mottle onl 
real thing might. or could, consistently be betng neces._<;ary to spread t.he water colou!. 
used in a building. To this end I recom- The groun~ fo.r baywood ts rather ligh~r 
mend the rising students of graining to tba.n for ::::>pautsh ~aho!!any; a little more 
make, if not a special, albeit a thorough wh1te lead J?roportt~natcly and the stainers 
study of such a beautifully marked nnd before-~enhoued wtll therefore produce it. 
coloured wood. believing myself that ns The cluef, or general, features of oonrood 
each year goes on, and as the community are a fine grain runnin~ lengthways of the 
llt large ge~ educ:ltcd up to nnd under- wood,, cro.'•sed by mottte of varying depths 
stands ~htly the trne mission and value and s1zes, aud through the whole of which a 
of colour m the home, that the imitation of species of fine OYergrain nms lengthways of 
mahoganymayeventually occupyas faYoured the wood, similar to the outer O\'er~ln of 
a position in hou. e decoration us was Gnce maple imitation. To produce thfs effect 
generally accorded to the ever useful oak upon onr painted ground we take a little 
graj.n~ ~t burnt sienna ~nd vandyke brown ground 

Oil G~und3 it:Jr Malwgalfy Urairu'llg are m \'"!lter, and mtx them to the desired depth 
best made 'vith a basis of . white lead and in a '\"'essel with a little beer and water nnu 
in the same manner as oak grounds nretpre- keep aJso a little of each pigment h~ndy 
}mred, then stained to the desired depth and where·with to darken the snme if desired. 
strength of colour with pigments sround in The t ools required for mahO!!Sny are the 
oil rr-,.tticm red of a ~ quahty is the usulll "badger , softener, the farge mottler 
most useful colour for th1s purpose, and as a {>iece of S{>Onge. too~-brush, the sable and 
it give..s " ·ith white lend clean and bright thin hog-hau overgta10ers_ and one or two 
tin~ tbo addition only of a yellow pigment is l't\mel-bair mottlers-all illustrated on Ne 
requued to wake a good mahogany ground. -!ll of present volume. We commence 'liy 
The amount of yellow the groUllding paint rubbing in the panel wi\h either tOQI or 
should give to the eye is a question that mottler, using the mixed wash, and tbeD 
most gr-.Uoers have each theu individual 'ripe out some parts of it ligh\ by either 
notion~ upon. In cases where the imitation drawing down the mottler sidewap or 
is desired to match with a piece of the renl using tbe piece of ~nge. The moWer is 
wood, o.n experienced worker can soon settle then rinsffi and wiped, and drawn down the 
the point by judgin$ the light portions panel, using the top onlr and with a liah' 
of the mahOe,nany agatnst his paint, nnd hand; this will soften the light mto ihe 
making the latter slightly lighter than darker P'lrtions, and will also gi'fe a~ 
the real '"ood appears. Orange red with appearanre of the general grain. With the 
white lead is the favourite tint of some, but large mottler. and using tlie point ooq, we 
upon such a bright ground there must be now draw it down the panel, leavingbere&ad . 
the best of skill and judJnnent to get a s.:ood there lighter spaces and masses of mottle. 
imitation. The two re<ls and white fe-.1d, r hietfy upon the light portions of the wotk. 
or Veuetian red, orange chrome, and Then tak:iug up the camel-hair moUler, we 
white, give a good ground {{lr light quickly mottle across both the dark 1rork 
mahogt\ny ; bnt for all-round o.nd general :md the mottle just formed, making briPt 
purposes I rnther advise the white leati and shurp lights. This having been dooe 
being stained with the best Venetian before the panel can dry, we ligb\ly badpr 
and bright yellow ochres, which give a the mottle crossways of \he panel, and MTa 
medium orange tint, clean in colour, but it to dry. The final overgrain is then pat 
not vivid in brightness. Experience in on by using the thin hog-hair" oak'' onr­
this mutter will come soon enough to the grniuer dipped into a deeper wash of colour, 
learner ; Ul&mwhile the above will guide and the hairs then divided with the 
him. gminer's comb made for such p~ 

The many \"'&rieties of figure and mottle When executing a nico imitation of Uli:l 
which are to be found in mahogany wood vnriety having mnch mottle as above cif. 
are altOe,ooether beyond the scope of these scribed, the ove~1ain may advan~uslJ 
~pers to consider. I will therefore cou- be worked for a slight distance wtth the 
tine this description to the two principal pt>ncil, thus getting an irregular beut 
kinds, usually known as '' feathered,'' or grain, whi<'h the overgraioer is wor~ed u.r 
Spanish. mahogany and ooywood. the to. As in maple, this last portio:~ .., 
Bondnras variety of the wood. "~oftened '' as i' i:J worked. The plai.Dest 

.Baywood is usually considered an in- v;lriety of baywood may also be imitated 
ferior article to the feathered mahogany ; by runking the shades in the colour, ~ "" 
but for general imitative purposes 1ts s{>rend it, more diBtin~t, and sometuoes 
appearance is much to be preferred to g1ving the work a decided curl i we tlaen 
the latter. )Vben elaborate and brilliant mottle with the camel-hair tool to a leNS 
mottling and feather are put into door extent than above, soften it, ~d. get tbe 
panels, they seem to overpower tho plain undergrain effect by sharply sltppJtD~-'r.~ 
stiles, and there does not seem t o be the the plainest ~ of the work and l~t~ 
repooo in its entirety which we obtain by softening thts, lengthway~; and, fi~. 
nicely worked baywood graining upon n we o,·ergrain as abovA mth the hog-hair 
door ; wh.ilst, fwthermore, it takes a skilled tool. . h ~ 
" ·orker to get a good imitation of the Ftathn-td, or SpmnaA, .Mal&oga,a"Yd the 
former. usually a deeper colour of groun an 

lmitatio~$ of .Bay~ood-like nU de3crip- !!Taining.mixture is al~o used much sroger, 
tions of mahogany-are best grained m :o that the mottle lS ~~r a~ mof 
water colours and upon a hard and fairly brilliant. In the best poliSh 'd s~el: ~r 
glossy grounding ~int. The ground s hould Spanish we see also a dec1 ~ porpbtain 
not be spread until a day or two before the " lakey " tone of colour, an~ tb.IS ".6 0 little 
graining. When it has been painted a week in our imitation by su bstltutwg 8 b t 
or two. it not only get dtrty, and ofteu ,-ictori:~, or mnhogaur: lake f~r the h~~ 
k-nocked and .dented, but .~e water colou_rs ~it}nna. This . lake p1.;menlt .. 1s. ~t~:n$in~ 
nro spread w1th much dlfliculty · and m rc:tdv !!round m Wllter, nm 1::. IOl.X~ • 

• • t , • 0 . b . th~ r;rl'(llOI.'f . 
fact, 1t lS necessary t o dnmp dowrt the work enough to warrant 1ts use > :1 ·"th tbt' 
with a little whiting wnter and a soft rag Yanrlyke brown nlone, or nu :re~ .'d"f~r tin;t 
or sponge. F~hly grounded wo:rk can bC 1 la ke and n little ber r, uuy bd U:-l 
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rubbing in the panel, but the la.ke is most 
~ necessary and effective for the fina.l glazing 

of t he feathered mahogany. The best 
samples of t his beautiful wood present t o us, 

; in the cnse of a. panel, a rich and dark centre 
portion, with the extreme l imits of such at 
1ts lower end ; out of this there springs a. 
bright feather "stem "-if it ma.y be so 
t ermed-from which, on either sides, bright 

' silky mottle is thrown, and falls like the 
J shape of a. feather on either side in graceful 

and regular lines. The centre stem itself 
has usually a. slikht curve, a.nd the top dies 
away into mottle like t he off-shoots on 
either side. Nothin~ but a real specimen 

- can give the learner a true notion of the 
nature of this wood, and the imitation can 
only be successfully learned from such. 

The working method in general use is to 
qnickly r ub in the panel with the mixed 
g raining colour, and then with a. large flat 
fitch to put in the dark tones of the cent re 
i n consecutive portions. Commencing at 

l 
t he base, we make a dark curve with the 
brush, then leaving an intermed.iate space of 
the general colour, we put in a second curve 

1 r isin[l above the first, and gradually de­
] cret1smg them in si1.e and strenrh of colour 

l 
t owards the top · of the pane or surface. 
Without loss of time, we take up the thin 

T llo;;-hair mottler, or "cutter," and with its 
' top, used edgeways, cut out the bright 

l"illin~ lights which form t he stem, and 
which t hen spray out on either side as I 
lu1ve described. We next take the camel­
hair mottler, or, preferably, a '' burnt-edge" 
(litto (see page 40)-espectally if the former 
i:- l}uite a new one-and with this we put 
in the sharp, brilliant, and silky li~hts 
which flow out of the centre, giving tnem 
the naturally curving inclination, and avoid­
~n~ any straight and harsh cuts or l ights ; 
this the cn.ruel-hair brush, with i ts pliable 
Jtnir, enables us to do, and also lifts the 
<:olour off sharper and cleaner than does a. I 11og-hair brush. As I have instructed in 

j ywcvious papers, t he mottling tools require 

I a·cpeated rinsing in clean water, and then 
wiping on the leather, to free them from the 

• ~olour taken up, enabling us to mottle shaa·p 
• and clean. As in graining bird's-eye maple, 

the maho~any may now be wetted over, by 
<lmwing the mottler and clean water down 
the panel, and the contrast heightened by 
sharpening up lights or adding dark touches 
of colour with wash-leather and pencil respec­
ti ,·ely. The onrgrain is now put in, u~ing 
tho thin hog-hair brush, and working the 
({rain after the formation of the dnrker curves 

' of colour-hence c'rossing the cent re of the 
feath er. Starting upon the one side, the 
b rush i" drawn gently up, twisted carefully 
.acro3.<; the feather with a wavy and spreading 
motion, and then ret urned down the opposite 
half in similar manner. As each journey is 
made we ''badger, the grain shghtly up­
wards from the base before it sets, and then 
leave the work t o dry. The next process is 
to bind the graining down with~ preferably, 
a coat of varnish, or else j apanners' gold-size 
and turps. Upon this we work the final 
stage-a rich ove1·glaze, as it is termed. 
Taking R. wash of mahognny lake and beer, 
we rub it all over the work, and with the 
d amp wo..<Jh-lea.thet· we make a. pad, and 
partly roll it over the work. This method 
leaves a.n irregular mottled effect, not de­
cided enough to clash with any of our figure, 
but sufficient to give a. relief to the plain 
portions and a. rich general tone to the 
whole imitation. Should the previous work 
have ]tlenty of variety and figure, it may be 
beKt to merely rub over the a.fterglaze, and 
~ 1often it _!!_thout mottling; this question, 

• 
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~nd also the furtbe~ advantage of strengthen· 
!ng_a~y other p~ev10us work, are watters for 
md1v1dual dec1S1on. 

G1·aini11{J Satinwood is a proce~s so 
similar in method and figu re chamcteristic!'l 
to mahogany, that the learner can execute 
the one with equal facility to the latter. 
Although both belong to the same natllrol 
order (Dedrelacm), the satinwood is really 
one of the cedar tribe, hut differs chieth· 
from mahogany in its colour, which i;:; a rich 
golden yellow. The ground and ~eneral 
tone of satinwood are nearest to maple, but 
the former is rather fuller in colour. The 
oil paint for this imitation must therefore 
be stained to a. delicate creo.m with yellow 
ochre, and our surfaces must be very finely 
prepared a.nd painted. The graining colour 
with which we work the curls and mottle as 
in baywood should be 'l'atu-te?•ra-di-sit>mw, 
finely ground in water. A little finest burnt 
umber or vandyke brown may be added to 
the sienna. when we wish to soften down the 
colour, a.nd a. judiciolls combination of the 
yellow a.nd brown pigments gives the most 
natural effect. In graining a door, the curl 
or feather is usually put in the panel:; 
rather softerin contrnst thnn with feathered 
mahogany, and the surrounding mouldin~s 
a.nd stiles a.re best mottled with some sliglit 
coolness of colour and iu a simple manner. 
The final overgra.ining, with the sable-pencil 
or hog-ha.ir overgrainers, is executed in pre­
cisely the same manner as in working 
ma.hogany ; the colour used may be either a 
darker tone of the graining wnsh, or 'nth a. 
slight tinge of redness added to it. If satin­
wood be worked cleanly a.nd quietly, cnre 
being taken to obtain soft .final colours, it i ~ 
an imitation that can be most advantageously 
introduced into the best decorative effects, 
and will harmonise with many colour 
schemes adapted for the drawing-room. As 
with maple graining, the varnish for satin­
wood must be the lightest copa.l that can be 
obtained. 

.L-, AB:MCHAffi : HOW TO llL\1\E TJIE 
FRAME AND UPHOLSTER IT. 

BY DAVID ADAMSON. 

THE TURNED WonK IN TBE AnMs, LEes, 
AND STRETCHERS OR RAII.S. 

FRoM the seat and back having been taken 
first in these r emarks about chair con­
Htruction, it must not be thought that they 
must in actual practice receive prior nttcn · 
tion to other parts. Something hn .. been 
said about them first, as they seem the only 
parts about which a. difficulty might be 
likely to occur ; and those who under::.tnnd 
about them will have no difficulty in under­
standing tbejoiutinESUP and general arrange­
ment of other porttons. or course, ·when 
making the chair, the various parts will he got 
and prepared by turning, squaring, etc., before 
puttm~ them to~ether, and few will need to 
be tola thllt thfs should bo dono "dry," or 
without glue in the first instance, to sec 
that all thEr joints, etc., arc right. This 
takes up a. little time, but is a. precaution 
which should not be omitted. The making 
will have to be very good indeed, if none of 
the joints want a. little rectification. Per­
haps it will be as well to say that either 
dowels, or mortice and tenon, may be used 
at a.ll of them, and if there is nny doubt 
about those a.t the ends of the arms into 
the back h oldingt they may be wedged from 
behind. It will oe as well to explain that, 
though . Sp<?ken of here ns dowels, this is 
rather mtsleading perhaps for the pins at 
the ends of the arms and stretchers below 

• --

.595 
' 

tlto ~cnt, a.<~ they !ihould be much stouter 
than is usually unc.lerstood by thi3 term, 
They ought., in fact, to be pins of, say, 1 in. 
in diameter, tmnetl up on this part and not 
inserted into them. The turnings of the 
nu·ious parts of th~ chair arn shown in Figs. 
:1 and 17, all lettered to correspond with 
Figs. 2, 3 (page ·11 0 t, so that there will be no 
llitHculty in knowin~ the places they are to 
'";cupy. Thus in Fig. 9, marked A, we see 
that 1t com(;s aLove the sent; Fig. 10, B1 
just bdow it, and so on. Only half the 
length of Figs. !J, 16, and 17 is given, as 
thu other halve.<~ nre merely repetitions; 
othenvise all of them are drawn full size. 

In Fig. 1 (page 409) the chair is shown 
without casters, but for those who wish to · 
ndd these, li'ig. 13, showing an alternative 
foot suitable for them, is giYen. It will be 
seen that screw casters are most suitable, 
the ends of th e feet being protected by a. 
rin~ or rin1, which can be purchased aloM 
with the cast ers. In turning, of course, 
t.lue allowance muilt be made for the height · 
of the ca.ster:5, which will be, say, about 
1 ~ in. There is, however, no object in 
cutting the lt"gli t o their exact length till 
the castct·s arc being put onf so they may 
be left full. It will be ns we ~ however, to 
turn them down so that the rims fit on 
tightly, and as these rims are m ade in 
various size:i, it will be just as well to get 
them beforehand in!ltead of deferring till 
they are to be fitted. Of courset the feet 
can be cut down to fit them, and 1t is often 
necessary to do this ; but it stands to reason 
that if tbi::; work can be d ispensed with, or 
rather, be done while the part is in the 
lathe, it will be more convenient than to 
trim them down afterwards. 

The turning of the back feet is not shown 
separately, as no one who ca.n do the w.ork 
will find any serious difficulty in setting it 
out, and keeping the same character a.s the 
o~e~ · 

The pieces marked G and H, and the 
na·ms, may well be of a little less thickness 
than the others-say, turned down from 
1 i in. or 2 in. stuff. The pnrt!i of the arms 
not shown on the full-sized turning of 
these parts are intended to be left square 
for t he pads, with which Fig. 1 shows them 
to he finished. 

Very likely some may prefer to leave the 
end:; of the stretchers under the seat squa.re,­
tenoning them t o the legs. and then run­
ningpins through in the orthodox wa.y of old 
woodwork. Welli they can do so without 
d ifficulty or muc 1 disfi,l!urement to the 
chair, but even without this obsolete con­
struction it ought to last a. lifetime, a.nd 
then descend to ' ' generations yet unborn.'l 
Those who choose to ndopt it may, of course, 
do so, but I do not ad \'ise it, simply because 
with good workmansh ip and material it is 
unnecessary. To be consistent, such people 
should not have the seat or back up­
holstered. A piece of tough hide stretched 
across the former, nnd a carved panel in the 
hack, will last much longer tho.n any modem 
upholstery. They will not be so com· 
fortable, but then they will be ever so much 
more like the crudities of the year 1689 
or thereaboutH, and by all means let us 
"advance backwards" in furniture con­
struction, bccau:-c n few odds and ends of 
things have hat.l time to become old, whereas 
our modern work has not h ad the same 
opportunities. I say this, because & few 
people have objected to the remarks in 
WoRK which do not imply a. profound 
reverence for all that is oldJ even thou84 
it is not very goodJ but slDlply becauae 
it is very old. I actmire old things ( JU*. 

• 

• 
' 

• 
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indiscriminately, but jost enough to learn 
any good lessons they may teach u.s. but 1 
feel that the opinions of others o~gbt to 
be respe_cted. Therefore, I ba\'e m h 
pleasure m- 1 was nearly writing pand ~c 
to-th~ir _prejudices : ~ut th~t "~ill no~ 
so let 1t mstead be saui, of mdicating tb 
c~urse to be pursued in endeavo~ t: 
nval the sound, substantial work of our 
ancesto~s, whose cons~ructions stiU remai• 
(often m a very nckety condition) to 
R~ow to 1;lS effete J?loderns, addicted to every 
tJme-sa.,·mg appliance and graceful finish. 
w~at .. manner of men they we~ what 
prumttve tools they_ used, and how borriblf 
rough much of the1r work necessarily wu. 
They did quite as well a.s a modern artisaJa 
would do if he were de·roid of education if 
he only h~d a few old-fashioned tools ~d 
plenty of tm1e to work, seldom hurried, ami 
without much competition. Yes, the old 
carpenters were wonderful people, consider­
ing their opportunities-nearly as wonderful 
ns their modern representative.<;, from whom 
infinitely more is demanded, !\Ometimes un­
reasonably. Surely, after these ndmissiollll, 
no artistic reader of WoRK will venture to 
think that all due praise, not unlimited io 
extent, is not given to our old English crafta. 
men. Let me advise those who wish to 
imitate them in every way to begin by dis­
pensing with, say, the modern lathe, and get 
A.n old-fa.!'bioned pole lathe instead. It will 
be much more cumbersome, and it will not do 
its work so well ; but what does that mattert 
it '"ill enable the turner to "Ji,e up to• 
the rough old times; and, yes, he must not 
use glue nor screw-nails., nor if be feel& 
tired must he e\'er think of resting oa 
any scat more comfortahle than the old­
fashioned " settle." In fact, he must di&­
cnrd e,·cry convenience and improvement 
which has been devised-not to ~o too far 
back-during the last two centunes. Thia 
leaves little to be said now to those who 
want to mnke a real good, sound, sub­
s tantial, ugly, uneasy cha~r, in approve.& 
'J'ndor stvle nnd hnvin"' told them wbat 0 
do the ~,.o;ker who p~efers modern ideo 
mt~Y he further directed. . 

Nothing has been said about the caryt!l( 
on t he front legs, as it is of such a tri~ 
character that sufficient indication of ita 
style may be rtathered from Fig .. 1 .. It 
amounts to little more thnn a few m~ 
lines, with justo. little notching1 s'?ggesttl!l 
rather thnn forming lea-res or roh~ Of 
course, n.ny amount of work may be lavishlll 
on the ca rvings, hut, on the o~her bucf. 
just enough to relicYe the plam sllJ'fla 
looks very well. roaM.. 

We mny now consider the f~me whicl 
anrl ready for the ~ex.t operot10n, whi _ 
may either be the poh:;lnn.gor ~be upbo~ 
ing, as far ns the stuffing lS concero oi 
The outer covering should not be ft 
till a fter the frame is polished. :! 
staining is required, it should be ~od~ tJte 
the uphoMery is be~n, unless, ;n . tiOlL 
wood is to be da~kcned by lmbr'done 
Even in this case Jt may as weluld advist 
now, though if to be fumed, I ~ot air-tight 
those who haYe no con'\"hnjd the frame 
room, cupboard, or box to tbe aarkeniDI 
when put toget~er, to do

1 
se. A COlD­

while a ll the p tece.'l a~c old these. and 
J'l:lrntivcly snutll box wtll ho d~ If the 
the chai r can be formed. e.fterrtah.' h js th 
chai r is to he wax-polish~ ""e({ oak, tile 
best way of finishing fumt~t ·r ·t is to 

· · 1 d ferred, out 1 1 
pohshmg may "18 eh rshed this sh(IIQIII 
be stained a.nd Frenc po ~ t on ~"om 
be d1mc hefore the cover 15 pu , 
a final wipe over to remon a1l1 · 

• 
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marks or smears. The chair, in fact, 
should be corn pleted otherwise, and on Iy· 
require touching up by the polisher to finish 
it after the covering is on. It is almost 
needless to say that such a chair will look 
better with a dull polish than with a highly 
glazed finish. Any of the ordinary brown 
11tains may be used, but I would specially 
caution amateurs not to thickly coat it with 
varnish. If they prefer vnrntsh to polish, 
let it be a spirit varnish, which will give 
rtuito sufticient gloss without '' treacling" 
the wood. I du not know that anything 
more need be said about polishing, so I 
will get on with the upholstery in my next. 

;\. JL\.NGING 1\UitROR WITH DRUSJI 
• 

DOX ATT,\CHED. 
• DY EO. C. ROE, JUN . 

A GREAT number of the newly erected 
smaller clo.ss of houses are built with halls, 
or rother entrance passages, of somewhat 
limited dimensions, and thus do not afford 
sufficient accommodation for an ordinary • hat and coat st11nd or rack. But, however 
small a place may be, it is not any the 
less desirable that a piece of suitable furni­
ture should be provided, the es!lentinl points 
of which shouJd be a minor nnd a receptacle 
for a hat and coat bru~h; a few hat pegs 
may be added nt discretion. 

In designing the mirror, care hn.s been 
taken to render the details so thn.t, while 
cft'ect has not altogether been sacriiiccll, the 
work shnll be comparatively eal'y to execute, 
nnd with the tools m the possession or within 
the power of the average amateur to make. 
Alternative sections are given of the mould-• 
mg~. 

Hegarrling material to Le used, it i:; 
scarcely necessary to point out n.ny 11articular 

l wood, nearly every variety nclrnissihle for 
use in cabinet work being suitable-even 

I )'ine or deal, which may be ennmelled. It 
t IS Ju1·gcly a matter of indivi1lua\ ta..'itu; 

personally, wainscot oak is preferred. The 
only matter offering any really serious diffi­
culty is the lid of the brush box, but in case 
this should prove beyond the power of any 

. worker, an nlternn.tive methocl is shown nt 
J l1'ig. 1, and will be described in due course. 
1 lt is to be regt·etted that we cannot have 
, a full-size elevation of at lenst the side 

J 
brackets; yet we should be thankful for 
small merciesl for we have the remedy in 

!. our own hanu~, and it i3 to set it out for l oursel ve1-1 full size ofr the 2 in. to 1 ft., or one-
1 :~ixth full-size. drnwings. Tbe sections given 
·1 n.re two-tbi rd:; size, and each section of 

i moulding shonlt.l bo enlarged to full ·size 
and traced fwm the paper, nnd then the 
tt·ucing should be mounted on a thin piece l of pine or mahogany, say ..ftr in. thick, which 

:1 when dry mny be cut to the pattern , 
~ indicated by the lines upon the trn.cing 
.I paper. We thus get o. thin section of each 

moulding or bead. Tba use of these sections 
will be described o.s we proceed. It is 
intended that the mil'ror should be bevelled, 
tho t1Alditional ben.uty afforded being well 
worth the ext1 a co:;t ; and if we can only do 
for outselve.'l, or in the nbsenco of sufficient 
Hkill l?ersuatll\ a ROod-natured nrtistic friend 
to pamt a few rushes or n. spray of flowers 
from ono angle outwardl:l, it will add grently 
to the goner.ll cll'ect. 

We will commence by making th~ fro.mo 
which holt.ls 'the mirror ; the outside dimen­
Mions of it arc 12 in. wide by 14! in. high. 
'fhe width of the monlding is 1-t in., tlius 

1 making ~he right size Ot in. by 12t in. H 
• 

will not do to mitre together- that is, J.ll'O- probo.bly would do were it mitred. The M~ 
viding we adhere to the originnl sect10n. ting out for the sct·ibing is exactly the eame 
The reason for this will be clearly seen upon as for mitring, the difference being this: the 
reference to front elevation and section : I stiles remain UM they are with the moulding 
the only part mitred is the ovolo on the inner running throu~h fwm end to end intact, and 
edge. 'l'h1s being the case, it will be necessary the end:; of thu rails are cut as shown at 

Fig. 4, 
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Fig. L - Alternatlve Lid !or Brush Box. Fig. 2.-Ha.nging Mirror : rront elevation. Fig. 3.-D.uo : 
aide elevation. Fig. "-- Section or Cornice of Mirror at A B 1n Fig. 1. Fig. 3.-AlterDt.tne 
Section or Cornice at AB 1n Fig. 1. Fig. G.-- Section at c D 1n Fig. 1. Fig. 7.-KDob of :Bn&lb 
Box. Fig. B.-Mode of morticing and tenoning Rail to Uprights. 

to use the mortice and tenon, which mn.y I Fig. H. The proper method of scribing ie 
be run through, or be merely stuhbed in. ! first to mitre the ovolo on rn.il in the same 
The settin~ out is shown by tlottcd lines, l u1n.nncr as thnugh it was intQnded to mitro 
and the fimshed tenons, etc., by thick lines. tn~ether, unll thon to clean out with a sharp 

Sometimes it is preferred to scribe tho tool the matednl which is within the surface 
ovolo in lieu of mitnng; in mnny instances affected by the bevel made. If this is properJ.r 
this is desirable, o.s in the cr~c of tho 

1 
executed, tilo exact counterP&.:rtof the eo~ 

material shrinking the joint will not gapo, 1 ponding moulding will be obtained, and if 
or, in othet· worils, open, which it most . the moulding:i nre worked true to section, a 

• 
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gMlll fit :->ltoulll bo ensw•ed. It is rather a 
.litti<-nJt ma.tter to describe on ~per; indeed, 
fnr 11\ot·o so than the actual work, for soribiug 
i:4, with tool~ properly in order, a very simple 
antl interesting job. 

'!'he frame being completed, let us turn to 
the side brackets; these. should be a bare 
~ in. thick. 'fbo centres for strikin!{ the 
curve~ o.re given. The edge is ,fimshed 
.:;quan!, and tlti~ being the case, ~reo.t care 
:-;hould be taken to lcoep the arrises in perfect 
(.)I'd er. 

ln the inner fnce of each bracket we shall 
rcttuire tho honsings as shown by dotted 
linel4, :Fig. 3. These are to receive the ends 
"'f the hanging nncl front pieces, bottom nod 
hack which mny be a.t once got out and 
litteJ ; two-thirds size section of front and 
bottom is shown nt o, Fig. 4. Of course, the 
portion occupied by the lid is not housed, 
Hcither where mouldings occur. Accurllte 
titting into the l10usings iH most desirable. 
Take cnl'h in ho.nd singly and work strictly to 
I! ho scction:J. The uRe of the thin sections will 
llOW be apparent, ta.kinR ns an exnmple th13 
f ront piece o. After fittmg, the ends should 
ho slightly chnlked. the thin pattern placed 
,,n, nod with a finoly pointed pencil tl:ie out­
line mnrked i reversmg the pattern, the same 
-:hing must oo done to the other end, and 
thus we get a. _guide each end exactly similar 
'to work to. or course, proper care must be 
taken to work quite square. The moulding 
on the front edge of o should be worked in 
nfter fitting by means of a. router or bead 
t•lane and round. Give 'great attontion to 
the length of these pieces ; the exact length 
i:J the width of frame plus the depth of the 
l lOU.'lings, which are in this case t in. deop, 
t his making the total length 12~ in. Gluo 
together with fresh glue, or, if not objected 
to, screw ft·om outer face with brnss cros~­
oeut rotmd-heo.d screws n.s' indicated upou side 
~levation. Glue is also advisable in con­
j unction with the screws. 

The alternative method is shown ut 
Fig. 1. It is much simpl(lf, but scarcely 
~o effective; novet·theless, the purpose will 
he served and look well. The section 
·dl'nwn to scnle will show what is intended 
without further explanation ; the joints 
t~hould be tongued and glued. The position 
<>f the hinges is shown upon ~- 2 ; 1 ~ in. 
brass narrow gua.ge pressed butts will do 
admirnbly. Tl:ie various systems of hingeing 
bnve been so aptly. deo.lt with in previous 
numbers that a description het·e may be 
considered unnecessary. 

HaviPg arrived at this stage. the frome 
mny be cleaned off and fitted between the 
side brackets ; great care must be taken in 
fitting. StrictlY speaking the frame should 
be rebated into the side brackets, but it is 
scarcely necessary, and tends to make the 
job lon~er and more tedious. However, the 
st~g~stion is mad~, and some may possibly 
w1sb to act upon 1t ; the same observation 
applies to bottom edge. 

We ~hould n.ow prepare the ca_pping ~r top 
moulding, sectton A. The length requued is 
roughly 1 ft. 10 in. ; this will allow ample 
for mitriug. , It is advisable to n:iitre the 
~nds and u~t to return the ~oulding u~n 
1tsclf, as th~ latter method 1B a longer JOh, 
nnd sl"ldom m amateur hands successful If 
<'tHefully..mitred, good glue will hold sufti­
<'ieutly. The finished length 'lviU, of course, 
be governed by the width of the finished 
fl'!\m~, thus: if the frame is exactlf 12 in. 
Wlclc, tl~e extreme length of the ca.p.Pmg will 
bo 1 -t ~ m. A co~~le of screws as mdicated 
at .A and B will s ce to fix. 

l'o!'lsibly a hat ra.il would prove a con­
venience, therefore one is indicated under 

• • 
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the box, Figs. 2 and 3 ; should n rail be nl1hc\l 
a reba.te must bo cut in the sidl•!'l, 110t 

through, but the tbicknes:5 of the stutl' ono 
way and say t in. the other. The remaining 
Job is the knob; a sug~estion for this is givl•n 
m Fig. 7. This should be execu ted in the 
same mo.terinl as rest of work. A small 
brass octagon knob might be used with 
a.dva.nta.ge. Should a. wooden octagon knob 
be preferred, the stuff must first be tumf'd 
to pattern, and then with keen chisels, etc., 
cut to hexagon form, pencil lines being care­
fulli'_ placed thereon to work to. 

When ordering the glass give tho sight 
size, which is tlie size between the inner 
edges of frame. The rebate size may also 
be given in addition. When the ~)as~ is 
placed in the frnme, two or three ptecos of 
good stout new brown popet' should be laid 
on the back prior to fixing the back in. By the 
way, do not omit to blacken the rebate of the 
fra.me and the edges of the glass; this opera­
tion being omitted, is oft~n theca.use of a dis­
agreeable appearnnce of tho edges after tho 
Klass is fixed and looked nt from the ft·ont. 
The back need only bo } in. thick, as shown 
in section. The heMs must be mitt·ed 
round, and will make a capital finish to the 
back, which is too often neglected. Our job 
is now com\)leted-tbat is to say, as fnr o.s 
the mechamcal portion is concerned ; the 
beautifying processes must perforce be h:ft 
to hands more experienced in such matters, 
and upon reference being made to ~;>revious 
numbers, -..·a.rious methods of finishmg will 
be found lucidly described. 

OUlt GUIDE TO GOOD TJUNGS. 

100.-Naw HA.~D-liUnmo AND SAsn-uotiLD· 
mo :rooi.S. 

OP Into years aOl'fltchos and routers of tho 
spokullhan class havo come ,·et·y much into use, 
antl tho two ~ew tools that I am about tO dos­
cribo arc very favourable spooimens of their 
cloiiiJ. • Of COUI'8e, I do not pretend for a 

\ • 
~. L-.ReY Han4-beadiDI' TooL 

. --Fie. I.-New Improved s .. b-mouldfn&' TooL 

moment to ~~ay that they are as e.ft'cctivo os 
planea made for the enme purpo~-, us those for 
whioh the tools now undor considen1tion nro 
intGnc!ed, but planea are costly nnd bendi.r\g tO\,la 
and scratcliea are cheap, and therefore the lAtter 
are far more wit.lrin r each of the amateur and 
e'·en tho individual workmnn who wanta to do 

an otlu .i•JU ut' llw kiml who would buy them and 
rofu~o tho plnno11 on tho principle of tho Jew 
w tm·er, who wus wont to eny that be alnye 
bought mutton "hooos it \'OSh sheop '' and n&\'er 
bought. Yenison "bocos it ' ·osh doo~." Possibly 
some reader mny fail to aoo tho joke, but lhould 
this ~o the oaso, I shall be happy, aa many of my 
contribut~rs eny. to render furth8l' aaiatance iD 
tho way of oluOJdntion in "Shop." Theso toola 
have boon introduced by Moesrs. hioaeley & Son 
Tool Mnkora and Cabmet anu Duildor'a Iron: 
mongors, 323, High Holbom, W.O. Fig. 1 
gives a f.t'Ont view of tho Now Band-beading 
Tool, which ia nccompaniod b)' six iroJU, each 
!la ving twocutting edges, comprtsing in tbotweh·o 
cutting edgoa thna supplied, bo.'\ds, reeds, quirks, 
rebates, an\1 hollow and fancy reeds. '£hia tool 
is supplied post free for 2s. 3d. Tho applillnce 
~tsel£ is of japanned iron with ~~ bright iront. 
Ita extreme loogt.h is about 6t in. Its con. 
struotion, by means of tho wings ut the aides 
and the holes by which thoy aro perforated, 
afford& a aoouro grip between the thumb and 
index fing1lr of tbo operator. A thumbscrew in 
front is used to secure or rolonso the cuLting 
iron which paaaos through a slot in the body ot 
the tool. Bolow is a fence intort:hnngeablo to 
~i t her sido of tho cutting iron, nnd possessing by 
means of two srrow holes in tho solo for theaorew 
thut accm·cs it, n mngo of dial~IO<'C from the cut. 
tiog iron uotofton found in tools of Uua description. 
Fig-. 2 also gi\'l'S a front view of the Now Im­
pro\·od Sush-mould.iog Tool, whic_h nlso has ~ 
iron!l, and thorofore twelve cuttm~t edgee 111 

for lumb's-tonguCI moulding, tmtl &ix for O\'olo 

moulding, thu irons for onch dt.isoription bewg 
~in., -h in., nntl Q in., by q in.; e in. by lf in.; 
A in. by 2 in.; ana i in. by 2 in. The ubemt 
length of tho hody of this handy t~l ia. 6f iu., 
and it." boight lf in. The cutting uon 11 lleJcl 
in position or releasod by a thumbsc~w, u 
shown. H will bo noted that tho peculiar ca.­
firmntion of tho sole in which the outlinl U. 
work is capcoitllly adapted for worki~ ... 
moultlings with t.bis instrument. Ita pnoe. pal& 
free, is 2s. 6d . 

101.-A MANOAL oP Woon Cuvmo. 
This is a clt•nrly writton, beautifully u4 

fccti vely illust.rutod, and woll-printud guide 
attmctivo nrl of wood carving from the 
pl'Obablr tho poncil of Mr. Oharlee G. lAllall 
~ ... R.L.~ .• ?lt.A., who is well known aa a priG: 
tioal WTitor on pmctioal education. Jt ia rmllll 
by Mr. J ohn H oltzapffol, whose IIADl& il taO 
wclli..'llown to ncod any remtu'k (rout mo. Ita,. 
ono onguged on tho book has clone hil. bel_* t1 
render it ono of tho most perf.ect o.f .at• ~· 
'l'he subject matt or, in.stcnd of be1~1 ~mdlll ..... 
chnpto1'8 in tho usual way, is ~ distr1bu&ed !'to 
tako the fotm of an introduot1on, tw~tr lu.~ 
ltnd an nppondix. or these the. mtroduotiall 
gives necosanry instructions rc~1ng th! '":! 
und tools to be used,. and on ahnrpen~ 
latter for tools poasesamg the kt'eneat t-­
edgo~ nlwnyea 1i1t1qtl4 fiMt to tho~ ~ 
'l'ho lessons comprise tochni~ teachl.DI OD. 

various operoUon.s noctl88&!Y m wood ~ 
from indenting and sl.lunpmg to tpot ea ti!'f· 
Nothing i11 forgotten, nndin con~uc~co n:= 
has been omittod. Ample. advl:. 1~ renoi)iol 
on repairing, glui~g, ooloun~~ • i:~~· obj­
oto. 'l'ho nppendu deals .wa .•u tioDI art 
for wood carYtng. Over otghty tU~u; work 
to bo found in tho 160 pages of whtoh b lis 
consists, Md thet!e are aupplemt'nted · 1 \lit 
full-pago platra. I ~o not kno~ the~­
this mRy bo llecorttuncd from o J Cl.._,., 
Mrti81'8. 'Whitt.nkor & Oo., l'lttornoa r ""' 
London, E.C. 

1 02.-PltACTfOAL D LACK8111rTBI1fO· 
. . ell hoYD in till 

That WoxK all bct:om.ntt w fad that _.,. 
United Statea ia eup~ by thd Uu-cn~Rh ... 
liionally American publishers 18.0 i1l iLl 
L ondon ngenta boob .tor, n.ouce ~M\ 
"Practical BlMkllmithm~ 1 11 one 10 ~ 
forms the third of • sento• of foul\ 
port to be •• u collection of 
at different timee b~.::P~-.. 
~umoaof •ThomD~~~-----~--
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f 11 k ch•nwn rrum lhn rm·uR nr un nlllpRn m C<Itlng 
1 
tr 

itnd l'W''l'tn~ tlMrly Ull) w lw l.l rnngo " J nt· • gnl hew In Lho da·ecnnrm·•m~n m·n fi>KC~I.ulr cq 111!
0 
t 

~mithinA' .fu>Ul tl\O aimp1allt. j oh of work to f!om
1
o tho trunll\' tli"Hn nr lnnl(nllt clhunoloa·. 1ho 1t~'(: · ~~~ 

· ' 1 fo i'n !'11 
11 Tho volumo a tho rnlo fnr l.hn RI rlnl(' nncl '''" motho · · ·1 t'C llh• mMt oom~ ox r I lot • • rdi!On •~ltorlng tho loni(Lh nr hiM RI l'lng. nrl(lnelll tn 1\ .! •:•· 

<'•'lll1'ilo•tl and oclttod hy h-.. .l\f. T. Riohn . ' tbo foouR or ttolnht In whlnh hiR JliiiR nrn plnocrl. 
t ho t•.litor of tbo pubUootiou Jll:lt nnmmt. Ohnp· Slmplo Wood carving.- .!. K H. (A Rhitm · 
t ., .... 1 11n·l ~ of this volnmo nro do"otoll to thu ,111dr1•.J,ftllr)6muiM, tor 1 ho lu••u,llt ur ht•l(hmc•·~ 1 11u '•• ' l ) d } od woocl <'Ju•v ln~e his cxl•orle•u•o In fnllowlnK t. ' :1 et'n!!itlru'Rtiou o mrioull too 8 Ill~ Wt'Oilc 108 '!" lllllllllllmblo hnhhy :- "l\ wtl. a·muhlt'llnr Wow.: l u~vc • , 
in thl' etnit.by, and tbo rt'mnmtlot; to ' 'Rt'!oua 110 clnuhl rc•tul wlt.h l nlCI'QIII. tho many 1\t·tlclcr fl 0111 
<I}X'mlions in forging, suuh ns wolchug, lll'tumtg, llmo lnlinw hiRt'l'lllll <.•11 the ~uhjcl'f. or wooc ~~r~­
... 1... the lnat boin ... dovote(l to }llongh ~.·ork, lL ln~e nnd yet. 1111 lllllo htts hrcn Mnltl of tho mot. !"!c 

1
R 

,- "'' -e t t l'080l'lotl tO l.o lll'OtlllcO the 111'1 i KI le cnr\· in!C, W IIC .' brnnch of blnoksmithing of tho utmo11 m1por ·- clcccwni<'R the mn.1or ruut. 
:\nee in tho United Stutos. 'l'h~ Lomlon l'~.th· or cm· woorlwork, Lhnt 
li:;h('ll'S tll'\1 Mossrs. K ogan r .ml, rr('nr.h, TL·ub- I \'OiltUI'O to o~l~rg ~ ~ellv: 
n t•r 1md C'o., Limited. 'l'nE EmTuu. t.Jons to the 

1 \ n m n L cur, ----··lt1·"·--- 'r· \ which, if 
carefully SHOP: ~~ ndhero d 

A COR.~ER FOR TBOS& WBO WANT TO TALK IT. ~obl~vll~~: 

•. • Jn oon.sequcnce of t he great p1·cssurc 11pon tl~c 
·• Shop " columns of WoRK, contrzbutors m e 
rcquuted to be brief and ooncj.,c in all future 
questions and r~he.s. 

'" aiiNUlng allfl of the " Question.$ tmbmi!letf. tn Corre.s­
pcmdtntl," or ill n[trrirl(} to anything that htu ap­
y ttr'fd h~ n Shop," writers «rt f'tllliUUd. to refer to the 
tl tc!llbtr and pags r1f 111.vmbtr oj W ORK in •ohich tile sub­
jtatcnderooNid«ratio''laPPflllrm, and to gf're tht lltmllng 
of the pc1ragm)lh to 'Ohich f'(ftrtnct u tncule, and the 
initial• and place Q/ midtnceloor the Mm-<lc·l•ltcnte, of 
tlu trrit., ll¥ 'OMm the qvt&t n ha.s bcerl asl>td or to 
u-llom. a reply htu been alrttldy gi1JC'n. Answer~ can­
flat bd giwn to quutio111 whkh do 11ot ~ar 011 subjutl 
IMt falrir come witJ&in Uta .eo~ oJ tlu Maga.:i11e. 

L -LET'l'EBS FROM CORRESPONDENTS. 

SU:e and Speed of Pulleys.- BRASS writes:­
"In my reply toDloE, No. 83 of WORK, pnge603, two 
sbght mistakes have been mnde. I n line 16 fl·om top ot 
reply, counting such o.s v; D 88 one line, t.here is 

printed the words • in a practical form'; this should 
have read. in njractionaJ. form. Again, in line 31, 
a sentence begins-' Cut down in Lhe form of a 
fraction;' this should be • put.' etc." 

To Hake Reversed Tracings Quickly. -
:I. C. K . (London. N. TV. ) writes:-" Place the.draw­
ing fa.oe down on o. sheet of clear glass Wlth an 
electric light under i t ; by placing your clrawing­
paper over your pa.t.tem you can trace the fines t 
lines dlatlnctly." 

Speed and Size of Pulleys.- A. R. (Sco,·ric1·) 
wntes :-" Formulns in letters may be, and no 
doubt are, very stmple to mauy readers of \V on-.-:. 
But when we U1ink that WoRK is cll ieflr for the 
working class, we should also think thnt there nro 
many readers who are not highly educated, nod 
that questions so answered, though very clear to 
some, mar be very puzzling to many others. I 
notice E. D., in repl~·ing to STRAINS (see pnge 
003. Vol. U .), snid, • Don't be startled at formulas, as 
they are only letrers': nlso B:n~. In 1·eply to 
Dtcrc, on tl-.: sumc page, said, ' u this is not 
clear to you, write again.' botb indicating that 
suob forn111lns may not be clear to aome. There­
fore I gh·e. Cor 1 he benefit of such readers of WoRK, 
a very <:lenr and simple r ule for fi nding speed and 
.size of pulleys. For instance, a pulley 00 in. diu­
meter makes scYcnty revolutions per minute; what 
number of rcYoluUons will be made by a. 12-in. 
pulley when driven from itl 

Example- 60 in. diameter of driver. 
70 re\·olutions of driver. -

12) -!200 
850 revolutions of driver. 

Again what diameter pulley would be required to 
run 350 rc,·oJutioos per minute when dl'ivcn from 
a pulley 60 in. diameter, makingse>enty revolutions 
per minutc1 E:rnmple- 60 

70 -
350) J200 

12111. diamrter required. 
( think the nbo,-e wiJJ be clear to a lii nod that it 
will be seen thnt the abo,·e rule wil llllswcr for 
llulleys ot IUiy diameter." 

Oval DraW1ng.-.T. B. (Wallington) writes:­
" Surely your CA:>rrespondcnt F. C. (LcytoMtonc) 
(see page 519, No. S& ) cannot. be in earnest when be 
saya that it la Impossible to draw a parallel to an 
e!Jipse either by trammel or peg and' string. Strike 
an elliJ)liO with a trammel. then cut three, six, or 
uny nwnbf:r of locltes oft' the end or the rod ; if that 
doea not strike an ellipse paro.JJel to the first one, it 
muat be • awfully near it..' or I must bnve been 
working radicully wrong any lime this last twenty 
:rears. Perhaps the following few notes mny be 
useful to F. c. or some of your readers :-(11 .An 
~~e la the section of a cylinder cut in an obligue 

tlon. Cut it olf the broom hundlo. (21 'lhe 
clreomfe.renoe of an ellipse Is conUuunlly Cl)tet·lug in 
lte direction. (3) 'fhe tocll Cl a that Latin or Creek 1 
auppo~~e we call it focus) of an ellipse Is Lbe exact 
R'COmctrlcal proportion between the 1 wo circles 
which may be tilruck on the transverse and couju: 
lUte diameters of a.n ellipse. (4) Anr two JLnes 

with prac­
tice, to be­
corn o a 
pro flcien t 
wood car­
ver. Tbe 
tools ne­
ccssarytor 
t110 begin­
ner o.r e 
few and 
inexpen­
s ive: they 
consis t of 

Fig. f. 

--------------------------------· 

eo · ., s.lg.-. 

Simple Wood­
carving De­
signs. 

n parting tool, which 
cnn be purchased, with 
hnndle comple te, tor 
ono shilling. the ordi­
nary joiners, gou~tes. 
and chisels o! various 
sizes~ and the punches, 
whicn oan bO ('asily 
made by filing the end 
ot an ordinary bolt iu a 
criss-cross manner from 
l.he neccssnry onttlt of 
the wood car ver. 'fbus 
armed, he provides him­
self with a sheet of blnck 
impression or tracing 
paper, and the wood 
upon which he intends 
to develop his designs. 
The designs cnn eas ily 
be secured by placing n 
piece or still' paper over 
some old ear,,ing-, and 
rubbing it with heol-ball 
until the design is plainly 
reproduced on the pa­
per, after which the 
workman copies, by 
tracing the llnes. by 
means of the impres­
sion paper, on tbe wood 
he Intends carving. If 
the workman be nble to 
draw and m ake his own 
design the OOP)ing pro­
cess is not necessary, 
but any number or de­
signs can be secured by the abc'\'e process. 
'l 'he workman takes ho.lf his dl"sign to begin 
~vork on, and cuta out the linea with his part­
Ing tool, taking great care to keep the cutting 
u uniform depth, and to hold the tool firmly in 
the right pnlm, using the leCt as a brake t() regu­
late the speed, and to carefully guard against 
utili- Blips, nod guiding the tool with the right 

599 
U1 Uw oulllnl's of tlw design b~ com­

hn!H! u,~ho BhiL li'K ~f Jcfl\'1:'~. floWCI'II, PILI.CI':l.<;, CIC .. 

~~~t~Liln~1Uiucd tv
1
ith uw Jutrtint.fi~?~'~~~~:~~~; .. arg f~~~ 

I ollowcd out wit. 1 a. gOIII{I', a 1 
1 1 1 u fibres llnnly c·11t rt·om t!le ccntr~ o 

~ cc•g,~[~i(~~~dl(~c of Lho lcnnll, which :11'1: ~xt. .'=t\t 
c1~

0
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:l~s~~~:~~g~~~s!~~gr·~~;c~rl'~1, ~,~~~;~1c' L~gn:~fc~~~i. ;~~~ 
~~:;~·~~~n:~1 t~ns his rlcsign Jlll)le t· !JI' CI' , up~m \~luch 
1 Ill sec n fnc-slmilo or thu clcl!ll:;ll whach he hj!i 
d:r':ccl . this fnc-sitn ilo formR 1 he. puL~ernF.fo~ ~ ll' 

111 1lc tion of his woa•k. 'l'ho dcHtgn 1n 1g. IR u. 
;~r 1 s i m >lo one for the you ug RJDI!tc•!r· There ar~ 
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tool!i neccssarl in car\'1111' Uus; the Jc~t[1e si cm nnd the outlines o the I en vcs are carv .... " I 

tho parting tools, and the letwcs_ hoJio,,h·edd ~llgh~l~ 
wilh a gouge· the sprars nre easaly note e m wt 1 
the JlRrtcr by cutting m towards the stel:'ls~bo? t. 
i in long by i in deep· this class of work ts 0'' 11 
as !~else and opens the way for the o.ma.teur t o the 
grander 'nnd more artis tic raised work. By care· 
fully noting tbo work of professional co.rvcrsb thc 
student will rcudUy see how the work !)as ec.n 
done espcciallr. aa he becomes by p~ncttce ID!)t u 
nod more fnnu Uar wit b the use of his tools i lDl · 
provements and dc.signs will readily ma.ke tnen!· 
selves apparent to the workman. Mr. ;A-damson s 
article in a late edjtion of W ot<JC furn1shes some 
excellent designs to work upon, and those readers 
,~ho ha"e retained copies of those numbers may 
cosily enlarge the designs by mcnns of a pe~t~ 
g raph, which may be purchased from any artt~ts 
colourruan. The back n umbers of WoRK. w l!tch 
contain carving desi~s can be had on apl?hca.t1on, 
and to those wbo still have them they wtll prove 
Yaluable o.s they gradually become good carve~. 
)lore important e\·en th;J.n sJ..-il l to the amateur ts 
sharp tools-in fa.otrit is indispe!"sable th~t th.e tooJs 
should be kept sharp, !or Jt dui~ c~vmg JB 
monotonous, and r obs thestudont of his ObJect. .for 
learners I should recommend cypress wood as berng 
best suited for incise earring, for though sort and 
easily worked, it retains till the qualities of ~he 
harder woods, and cuts e"en, makinJ a very- mce 
appearance when car ved and Ji>Obshed m the 
white. I do uot see why more cnbmet-m~el'S and 
joiners do not nrld wood carving to thetr trade, 
wben a. very short time spent in practice would 
enable them to do most of their own carving." 

Binding Prei!JS.- E. p , ( Wa1-rington) writes:­
" I give you an idea of my own for a binding press. 
It answers first-rate, a nd is cheap. 1 send rough 
sketch. A Is top of work bench. If you have not a 
bench , get a piece of 3 in. plank. B, B, legs of bench ; 
o. c, two pieces of pine auout 9 in. by 12 ~~-by 1_.\- _in. 
thick, planed square on edges : n. u, packtng wtuch 
keeps the top board o stilt; E, s trong piece of harrl 
wood 3 in. by 2 in., about 20 in. long ; F , F , two bolts 
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Binding Press. 

· 4 in. thick, 12in. lonr.:: bore two h oles through bench 
top to clear book 2 111. each cntl : bo1·c ltnrd piece e: 
to correspond; slip bolts from unrlcr s ide; put c on 
bonoh, then book marked o. Lhcu c on top, then 
pnckings D, then sUp 11: on : press the book Into 
1ts shape, and screw the ,·ery li te out of it." [By ~11 
means send photograph ot .ronr carved arm-chair. 
with a description of it, so thnt it cun be given in 
Shop L for the benefit of W ORIC readers. 'l'ho 
viohn papers will probably be gh·eu with Vol. lll. 
of WORK.-Eo.) 

II.-QOESTlONSANSWERED B\' EDITOR A~D STAFF. 

Netting Maohlne.-A. G. (Dublinl.-I do not 
know ot a machine for making n ets. Perhaps some 
reader of WORK mny know or such a. macbme. a nd 
will gl\"e particulars of it-where it can be obtAined, 
11nd the price.-G. E . B. 
~aker of Electrto Scarf Pin.-T. S. E. (11ir· 

nnnohom).-Thcse articles are made iu Pnris. I do 
not know the maker's nauw . They are imported 
to this country by Me881'8. :I. E . Hnrtley &: Co. 13 
St. Paul's Square. Birmingh am.-G. E. B. ' ' 

Spon'a _Reoeipts -STE~>L Womn m .- Tbe book 
you inqwro after is " Spon's \Vorkshop R eceipts" 
to~ volumes, 5s. eachri- published by Spon &: Co., 
1~. Strand. London.-~. . 
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Bookcase a.nd Pia.no.-A. E. s. (London, .s. E.). 

You know nothjng about r olis)1ing, .n!1cl t"~l~~~t~ hn,·c your fut"Oituro r cstorct . I~ 1~8 O~!flllll _ ~,. 
without runni.ng the r isk orlr ~~ubr1mfo' pt ~~ ~~:,~ 11:,ro Untluubt erlly JL would ben 'Jou c · 1 it clone by I\ goorl mnn. From. your rcm.lll;~s I 10 
bookcnsc p l·obahly O!lly requires clca?'d"'·n':"~ "touching up," in wh1ch Ct)SC the . C05t o . OJ _g. will not bo !ln much ns if 1t reqmrcd ~~ll_trc!\ r:: f>olishing. Your Jlluuo vrobably l'CQ\IIleo tulS. 

:~-lining OU Pai.ntlngs.-D . .A •• K. (SIIndc~­
la?l(t).-This work requires g rcnt dch cacy u~d ~x· t rcme care. 1 f you urc .not nccustO?lcll. to 1t, l ~~ hud be tter no t ullCIIIIIt 11 . De cout~nt, 1f the PlC turcs nrc of small s izl'. with mountmg the m on a 
1mncl; 01·. if Jan;<'r. rc:>trc tchiug them on an or­
dinary frarnc.-U U. 

D ecoratin g n Screen with Christmas Cards. - E A. (IJulJfin) h~U> a four·f~ld from~ lie proposes "to tirst conw the fmmc WJ_I h s tout brown pnpcr, and nftcrwa1·tls co,·e r nil Wlth COIU'Se C<LII\'ll.S, . on 
whic h l•e will IJiucc his 9 hris t mns cards .. t:o ,:en~ff 
the f rame with .rape r w!ll uc untJec;:~sal'} ~ o.s Jt '~~ he eo\ crcrl w n h cntl\ o.s or cnhco. \\ c sho. ud,·iso s tmining n ot "coarse cnnvn .. c;," but calico 
o\·er the f1~une, whet her bl~chc~l or Uf!bleac hed is no mnlle r prodded that 1t w.1ll slram, or. so ~;hrink us to become p~.: rfcctlr u~ht n ftcr bcm.~ tacked on dump. .All calico will not shnnk, nn~ It is be tter to try a snmple before us ing a quantity. 
Copper tncks n re h eld to be bes t , nnd the edges of the calico s hou ld be glued down: fo r t h is purp<;~sc Le Pn~c·s liquid ~!ne is mos t handy. 'l'he cahco shou Id the n be well s ized, unrl afterwards pn pc rcd. If the coldured or toned paper which is to ser ve ns a. baclqnound is m ocle mtclr t.hic k , this will s ufliee ; but if it is thin , a tole rably LIHck, bu t smooth, p nper 
should be pas ted he twcen it null the cnJico. 'fhc colour to he chosen must of course be a. qt~esti<!n for in1li l'idnnJ IU.:,t C; lmt WC }JI'esume that Jt WlJl not be gar is h or s tul'ing . Ordinary pnste will s utllce for stickin~ !lis curds , pat·ticularly if the precu.u­tion be taken slight ly to d nmp tho cnrds beforo pasting . and ufler pns ling to let them flry unde r pressure. Folding m u dnmp cloth is ono of the best wars of dumping; but by using the liquid glue instcnd , simply putting mere to uches of it nt inter· vllls just r ou nd the• edg-es of the cnrd nnd press ing it down tightly. F or this plnn of s ticking, nny cnrds which n re not quite flat s hould be mad e so by damping nnd pt·cssing beforchnnd. 'l'bc nbo,·e· named liquid glue is a most hnncly cemen t, and n. strong one, and may be bought cvcJ'ywhere. .As to the nrrungcment o f t.he cnrds, much must depend on the m aterinls . \Vhitc d esigns do not assimilAte well with colou red ones, und the two should be kept separute. The best way is to play the cu.rds ubout. on the space to be filled ti ll they a.re brought to cornpo~;c in such n m a nne r us is p leasing to t he eye ; nncl then to make n rough s ke tch on which each cnrd should be numbe red. the bnck s or the cards being numbered nlso. 1'hc multiplicity of s traight lines , which must needs occm· i n uny lliTnngemcut. of such thiuss1 Jnu.y be vnricd by in t rorlucing dried lliHI pre!:lsca fe rns , grusscs, and lea ,·cs , wllich uro hest fi xetl on the screen with gum. 'fhe cntit•e d r.corntlo n should, of course, be eventuuJJy )II'Otecll•d ur ll couple Of COUtS 'Of }Ja l'd transpurent vurnis h.-S. \V. 
Stnlntng or Dyeing \Vood.-Tor>o.-Tho only wny of nmking sl n lns pcnclrnto dee ply into wood Is by no means oxpecliLioHR, untl i s u ot slmplo t-o those HnaccHslomcll to the work. Fo1· ordinary 

lmrposcs the o rdinnry stnlns aro qul to Sll tllcicHI. 
~'or the mnhognuy colour nr woocl to be wnxcd, wlty uot Hluln tho wood first, und then wnX·Jiollsh Jn tho us unl wuy 1-D. J ), 
Magnoth.tng Stool.- P . H. (Pcw.llrlJitl 'fl).-Your 

UTl'IUigelllCIIIH (OI' lllllJ.{Il CI Js ill{( lho )I(JI'IIfH!hiiO pltJCCH ~r steel UJ'O nil thut. c:ouhl he cleall·ccl. 'l ' l10 mnoltluo 
IS 8hor1A::Ircultcll UCCmii!O I h e rcsiHI~IIICO u( lhO I WO coils o r wlro 111 lnw, nud nclm ll-ii too m uc;lt Clii'J'ont t.lu·ough them. PHI. ~~ l'ei!IHllliiCI:I or h 'OII w h·o lu tiJU 
~!rcull, unci thus kcop buck Jllll'L u( I ho Cllri'OIII. Iup tho rnn){IICL!I lll(ht lr wlt.h 1111 lm n r ucl whllt~ t lhe curt·cut IIJ pn~IJ IIIK tlu·ou~h tho coiiH. 'l' h o Hlool IOSCS)IS lnlll(llOliSih ll fi OI' ll fow clnyH, IWUII IIStl o r 0110 or m ore or lho follow lu~; J'on!lolls: - (1 ) ' l' ho a t.•ol ht 
o{ Inferior caurtli ly. (2) 'l 'ho at t'l' l IH 11111 l•t'o(1o l'ly tempered null hurcle11crl. (~U 'l'ho IIIIIA'Hotl:l 1111 vo hcon hcutcd or snbjool cd to IJlowH. \ l l 'l' hoy hn\·u ~een thrown down carulcsely, with I Ieo Jll •los con­tiguo us , o r witho ut lt·ou k cor1era. S I col ur 1 ho vur'\' best CJttnllty muat bo OlllJIIoyorl, m ul m nclo us Juu·il u.s flro tmd wntor cnn muko it ; lmt. CIII'O mutlt. ho taken in h entlng, so us not to bun1 t lto fllc ol 'l'ho mn.gncl8 must not be h entlld or JmnlmtJrvci u ud they s hould bo flJCod by ln·uss HOI'uws Lu bt·~s o1· Sllll · lllctlll supporls.- G. E. JJ. 

Electric Llgh«ng by Wind Powe r .-STUOil1N't'. - 11 you ulrcudy luul n windmill nnd ,~ dyntunu nnd wlsbcd to know ho w lo utilise bolh maeh l nt·~ fo r cleotrJo ligh ting, I wo ulcl toll you ho w to 11ci n~o11nrt it. Out I cnnno t ndvlso you t.o lmlld n wlntl· m1 ot· s uc h o. purpose. \\'Jnll power Is m ost. u 11-s u.ltn.Lie for cl r h · inK n. clrntuno c lcctrlo mnc hhlt' Ut11l spec lully unsuitable for electric light l ng 1mrposo~t t ~hould t hin I< you know \"oJ•y lit tlr niJont c luct rill ligh t.. ~!'g1 t hercforo tulvlso rou to rend t ho 1u ·t Jcl~lt o n 1\'lodol Elcctrfo LIKhts '' now nppeul'io~ in W o ttl\ , From these you will lcm·n th e beat, 111e1tns tu ho adapted to your purpose. nnct the cost or t ho ut1d1•r · l.akiJ1g. You will rl'quiro !tile li~orhts or Io n ('lllllll"·· power cueh lniiiJl, llllll t hc11o will ub!!orb nearly huiC horse·powor.- G. E. H. ' 

SHOP. 

Where to get o. Book on Colls.- \V. n. (Citc.-.tcr­ficlcl).-"lntcn~<ity Coils : Ho w Mndo nnd Used," hy Jlye1·. is )lllblis llcd by Perkcn ~on &. Hnymcnt, !l!J, H 1\Uon Gnrden, London, and IS sold by nil book­
sellers nt Is.-G. E. D. 

Wllito Spar Stono~-~1'.\R.-If ron w ri t <? to Mr. S. BLtrlo w. I , S t. Lnlw s. ~trcc l , JJe1·by, l tlnnk you will get nil U1c information you wunt..- E. lJ. 
Body o.nd Glnze for R,nts~d L ottors, etc. -G. A. K. (.S/oucyci'O/ t). - lt IS d iJiiCH\l to nnswer G. A. . K .'s inquiry on the above snhJect, ns I . do not lmow wbnt convenience h e hns for cn1·rymg out this duss o! worl;:, nor w llllt upplinn~es ho may hn ,.c ut his eo m numd for pr~tmnng Ins c lay and glnze. but o.s he nsks for the SII!IPic::st. nnd bcs~ wny of making snm c (1 presume h e 1s perfectly sullRfte ll w ith the resnlt of his moulds , thoug-h I sh oulcl )lordly think h o hns adopted the IJqst m c1lns of getting them exuct ot· of the bes t flmsh). I would ud\"ise h im to make tl fresh stu1·t. and proceed uccording to the following ins tructions. To com· mcnce 1 should either model the lellcrs I r equired or get them m odelled (which would not be 1\ lliffi.­cult matter) with the s nm c k ind of clay thnt he intends to use ; t hese will r equire to be made jus t nuout onc·eigh th lurgcr thun h e t•equircs the letters when fired. \\'hen he hns procurc u th ese, the nex t thin.g to be done is to ta ken cast from each in pluster of Paris, nnd le t them s tnnd for ubout one hour to allow the p!n.stcr to prope r ly i"Ct; then remove tho cluy from each, nnd he will have wbo.t we m a.y cnll his block m oulds . N ow m nkc n size, com­p osed of soft soup,llb., to o.boutoncquart.of boiling wntcr, und whe n this is cold I he block m oulds will require to bo sized o,·cr three or four times with tbc a.bovc size, npplicd with a so(t brush or sponge, und wushcd between each sizing w ith a clean w e t sponge ; re-size, and take nnotber cast of ench : these uro termed the cases, t'rom whic h u. number of moulds for working from mn.y be J>l'Od ueed, eithCl' n.t O~CC Ol' nt Vl\l'IOIIS times .. Or cours<.', the cases requ11·e Lo be wushcd and t·e·slzed. befor e running cnch mould. \\'hen t.he moulds a re made they mus t be thoroughly dr1ed, which r equires to bo done very curofully , not nllo\ving them to get too hot or t.h ey will be spoiled. Another thing to be observed in mnking the moulds is to mix the (llustc r we ll. or until it is free from any pn1·lielcs mu dry or rough state. .Havin~ prepo.red the moulds, we will pau;s o n to the mnliing of the clo.y, for which we s hllll req uire, if tor rcgulo.r cnrtbenwnre , ot·, us it ls sometim es eo.llcdt opaque or s tone chinu.: Dry blue bull clny, 8! los. ; dry Cornish china clay, 15 lbs. ; d ry ground ffint, 15 lbs. ; dry Cornwull stone, 10 lbs. W h en the nbo\'e is weigh ed, break it in smull pieces , p ut it in a suitr able vtssel, nnd cove r it with clenu cold water: le t it stnnd for a bout twel\'e hours, or until the clnys etc. , nro p c rfeclly suturntcd, t hen mix t hem w ell together, aml pt\S:i the wholo throug h n. llne sieve, ot· Jnwu, such us is used fot· tho purpose, and mny be procur<'tl from difl'c t·cnt lllltkers in the 

fotte ry dlst l'ict if ho cannot ge t th e m in Lh•crpool. 
fn\'ing pnssed the s lil1. or tllay in its liquid f,orm throuP.h your ltt wn, w 11c h tukcs out nny pnrltc lcs ot gr1t , etc., O\'lli'Orutc the wnter unt il tho mti.SS is about the consiste ncy of clnn{(h, w ho n it rcquir('S to be well bcut en ot· w o l'lcl'cl 11 p to uutko it nil ot the snme consistency, ns in C\'lli iOJ'IIt ing t lu.l wutcr some pnrt.s will be rutho r d 1·ym· thun otht•J'li. Now the prOCCIIS O f lllltkiiiJ.( 1111\)' lJn COIIIIIIOIICl!t) hy ll!'l't:IS· iug tho o llly into tho muuhl11 llllll 1dlowlnj; 1t tc1 pnrtinlly ch·y, w ho n it willtlt•li vm· from thu 11W11hl~ without. I lilY t rou blc . .J\ ft e t wut·cls, w h t·n :ut llklcnlly dry .to ullo w o r h auulllnj;, 11'1111 1'11111111 thu 1'111{1'~ nncl clent• oil' nil ruu((hllcl\9. Nuw nllo w t lu·ut to t horoughly dt•y, whll'h IIJUliL 110L bu llu11o tuo quickly, w h en I h oy w ill ho J'l'IUiy foJ' I ho flt·~ t Jlring; und dul'lnj; t hl 11 / '~"lll"t'H!I tht•y 111 \ltiL hu }li'Otlluk'tl t'rotn Uau Oallll l', ut t ut·wl:~o t ht•Y will bo tlh;uulonrotl, 11ncl t hl•t•cfm u HJiflllUtl. A ftt'l' thl>~ hut·ulu..: thoy J't!ltllh·o tn hn\' 11 1111 tlut4L hrullh(•tl utl' them wiU1 u cl t•y hi' liHh\ w l111 11 t hm· I I I'll ruu<ly rut· f(ht~lntr. whloh IIIIIY bu c ono hy tllpphal{ t hu tutt·tu yuu t•oqulru to fJu g lnY.cll In UIIU or lht) fullu wlnK tnlxtm·cs :-

No. 1 Olu::n Ol' Enctmc•f. No.~ (Jfa.;.: Ul ' .lt'11ttrllel. 
Whlll• Lu1u l . . 1~ lhH. llruu1ul l•\•l~pnr . Ill that. li't•IHIJIII' . . . . 12 li1H. , ( 'ut'll wull Hhmu Jt'llut . . . . 4 IIJ.1. . . 11 lhs . 

, l''llnt. . . !! lb~. w h 11 hJJ.( .. .. 11 lhtl. 
l'l llllt \11' • • • • i 11114. 

Nu. 1 J(lll'l.l' IH 1'111 hl'l' HUCI llllllt•nHy u r ru:<lllll. I ll\llll{h n ut. 110 J(Ulll l In t' llh lllt' lVI Nu. :!1 whh•lt n '•lllh'\'1:1 ll llllll'h '11 1'11111{1 '1' h t•lll ; 1•lt h t•l' 11( tlll' ll hll\ 11 J;hl lW-. 
11111)' lit pn ·pu r t•1l lttl' """ ht tlw 1111 1\ll' 1111111111'1' n-. l lu1 dny( uuh• 1 h t•y l'l'ttllh 'll t u h11 lw pL 111 I htl lh\11 hl HII\I O nf l' l' Hlrtlu~ th l'll lll{h lht• lnwn. \\' IH' Il I 1:< l'l'Uch· fn1· u -.1•, t hu .:ilt'l.u will t"l'IJ IIh'o tu bo " "''' l nllllltl ~7 l ll' :!1:\Cil'.>l, Ill tlw pint (Il l' oltppllll{ In. A t'lt•a· · WllJ'tlS lhl11' l'l' IJIIil'll tu Ill' n •· llt't'lltll e otll(llllh l tht• glnzln~. '\'hu ht~nl l'l'llllh't•t l ftll' thlt1 lllll'JII U!O t'ttll tully hll tloh• t·u t htl'd by t•x l'l' t'll•llc t•, 1\lltl mull I· "" coni lnuocl unt 11 t ho ~o:lttY.l' Is t<ullkh•ll t ly (lUictl , wht' ll n llow )' llll t' ltiln to l'Uolt!luwlv uml thot·outrhly bo{ul'tl I'CIIlO\' IIIb: th o J;00\1~.-J . ' l', ll. 

BookoMo.- C AlltNOOitM.-1 tlo n ot kno w whnt. kin cl ur l•uultcnt~o you I'Otlllll'tl, hut. t\osor l)lt lu11 t1 u( IIO\"OJ'nl w h h'h l th lnk might. lliiiiW lW your t"UlJilil'l ' · m cnt!'t ""' t• h1•on l{lnm In WotUi. Uuy tho lnlil' :t to V ol. I. 111111 look t ho t~uh.tect 11}1. lC lhcro Is nuthlnl{ Sllltuhlc. ttn
1
,- whnt. po ints yoll wunt. info t•nmt h111 cm tllltl l w 11 t' lllll'I\\'Otll' 111 n~:<IRt ) nu, l•'t'Oin t h t• t hln~"'i yuu lul\' l' 1111\lll' w ith th o t\itl n t \\· u am. [ tun inolhtctl t u thinlt you will htl\'O 110 dl tlloult.y In 

[W ork-~ovcn•htr '!') 
• ' lB'JII, 

making such nltcrnllon .__ from Lhe published 'd ~ 0:11 YOIItMy think ,. 
at tlescriptl~n qf rou~8~~!ft~11~~ lty an 11 ,~~~~~~,. 
){,t.he mnchme 1s a success t ~ce for fru •uu· · l 
d ecide If it Is worthy ot notl· ~ 1.e Jo:~lt~>r. ·~ho~~· 
B?oke~e.-J . 1\IcL (Got:a~~.~'." •llti\.-H.IJ .. I 

!nnke llus of oak nnd stuin 'it ~1°11 lll:li~enij1fli 1f you prefer to do 50 Oak , .. 11 ack nher·~lrtlr 
pine fo1· ~11 prncticui purpo~~ to ju~t 113 11eil ;.~ mcntbcr 1t is more cxpelllliv • dt ) Oil lllll!t .... ~o work. \V hen a. cheap woodc ".11 1.11or~: duU•·.'· 
1t. seems nlmost a pitr to u•e nn~~.do t''\UaiJ; w~:~ If you clo not consid1.:r pine -19 , d 10~ morerl>!ur' 
nud you intend to &l!u n u11) fo~ bf":~•~;h for y~ us ually et11lcd, ebonisc it 1 sl; ould ue ·or, as 11 u to IJSC U chco.p mahogn~y (l:arwo~I:Omrnend ~~~ 
conlrctry, you h ave not. rlcciclccl thnt\h If.. rn t1e be black, aml for o.ny rea.~on prcf~r te JO J sho.J! 
ym~ 'Yill llncl it. loqk better· it dnrkcne1t1 :~~ ll.ik. s tmmng or by funugntion. I mu3 t, howc; 11 t r .b~ 
out to y~u th.at the conl>trnction or the: i~:;;,r;:tm. 
t\5 d cscnbed Js of n very simple a1n!l ~! •m - ~· chn~·ncter, m~c.h 'lJore si? than if it rollr;1;td'·~Q: ord~t!ary trud1t1ons or cnbm!!L makin;r. 1t i;, in 1~· 
dcs1gned for those. who !lllt-:ht hn,·c thP. 11tnln to maJ!:e o. rcnlly. ellic1ent tncce of furnitur~ 1m~c.o· ho.vm g snffic1ent s k.ifl to follow the rec0 .,. i 
m ethods of construction. I gather from rour"k'~­
t hut rou ha Ve !JOt read the llrtich:~ on "!r: ~;i· Furmtu~e" '~h1ch nppco.rcd in Yol. J. I! 1 ~ correct m th1s snrmi~ let me ad,·i:r :ou I•> c.> so, ns f rom them you wtll h.'arn 111orc oi the iov··· lions of the write r in tlrscl'ibinti th~ bcokn;-. ubout which you inquire.-D. ~ - --- - -Unsound Sllver.- Ow llRt;J~.-& the causes u( li ih·c r c mc king and blistering when rolled or 
course the rolling is only the means that malu~ lhe blisters ,·isiblc. R olling might, if unskillully d011e. produce the c rac ks ; but the real cause Is to be 
sougbt more in the direction o{ impurities, auchaa zinc, tin, lend, iron, etc., or may be dirt, that 1118 
~ot tnixcd up w ith the silver in melting. 8eflt8 hammering and rolling, without annealing, wlllld 
produce crucks. o.s would crossing in the mills. Jor the blisters quite another set of causes Dlllf haTe been ab. work, and before ~ving the means taken t.o 
minimise the m I sl1ould like to ask t.his subecnller I if he ho.s 'C'\'Cr noticed that coins very oft.en blilta: and I re mcmbc·r a few ycnrs ago one of lbe lee.Melt 
of s il'rcrsmith's work for the City Guildl Ill London Institute asked me the so. me aa ,.-
ha \"C done; C'\'~11 now one of the best 
s iono.tly sends n\c in s ih·er which blister11 
nnneo.led so dne, is perforce compelled to 
that they cnnnot' bu got r id of absolutely. 
minimise them is' evidently the ~nly collJ'Be. 
whole process tu~ on the puritY <!{ \he 
used, on theit· being thorougl)IY D?lXed, 
their being poured cl~nr antl bngbt 10td a 
p1·epared ingot moulil. Sterli.ng silver 
nut. 1111 right when melted w1th borax 
little powdered charcoal put t.o~p~'!!:f~~J:\:. n fluid sto.te, and before the h 
it; nncl, in ndditlon to that, ~ab~:~~; (either o.s powder with the .ci . 
wilh which to stir It) will gwe \1~~~~~n~~ working s ll\•er. I am tOI(l tha~ 
potash is o.s good. The Ingot m:·u;~~~~uj c1ela. we will pour our metal, must be •hoUl 
a nd slightly, but thorough Jr. but\ haft 
be hot.. I had written &l ftrstb~tym.uld not. bell' got good results trom skillets t a eo hot. elle,. 
mr. hnnd on ; so make it bot. but. not too if tbeskfiW wJII find the silver epltjuatas much,.: be dried up. 
w ere cold . The ~e or oil must uld alanl ~ 'l'hc position is something too: it ebo f metal cea 
what. so that the cohn~~?1u1 et.s~~to the Tflf1 
run down and flU t. e _. e lo lf 1 drop co • cot·ner, which it wlll ba11fu:J. po:: qulckitlllll bott.oru, for then it gets c • elle (~ 
s tcu.cUiy. Of course everrthl»~e akillot-lh-' 11 horax, etc.) must be kept out 0 Ieee of \YGcL 
do no by holding the p:>ker , o~ eve~:~ ~lion ~i ucroas the mouth of the pot n s.~~ed wbUo &be 
t ho slh ·er mBY be ab~~!f::k wuProteaorCb:c\t llotltlng matters are b ist or assa1er co Hoberts, who Is either 0 em (In powder) ,. 
1\lint, has stntedl thatk.m:~\~rn was oil or ,-e•• 
bett e r for prepnr ng 8 th b forcgoln~ deeonD&lotf' of 1111y kintl. I trust, \vi J \:orkable silver ; b3f: t hnt you will obtain ~o~~t 111 a m~ttter of ~ ..~. is ( 11ope , oddent a be up to tbe .. a~­obt uin u.. J.s you maY oot here areonoor tn: lhtxt•s used to got slh•or right. u hand oloar ~: 
HILI:nmmunlno for obtainln~~lve snbllotate ; :f 
111 tlCtit roy lead or tin, u~ One word-above 
i n il I, t>Uil}lcl ro or anndh er. alloying: lt, ll eheaJ!II& 
I null I 0 I ho CO)lPF (~u urd~riot know of tb.t~:; 
to I{Ct tbo best, I '~ · i with rererence to t inn o r n curt'tlnt o a rH s. G 
in tbo wuy you state.- . .Ar.uTEUR P;!::i 

Enlargbl& camer~n t We sutiject np 
COHA I'II Itlt.-AD article m, -
in WottK, No. 13, page 1 , -{GowdAU,..l·' 

Bloyolo LamP• not Bn~~~~ JaDIP ~:.:'cl 
(luo ot the mnnra ~l'tor~e '"lck Is too ';fi'recu1 I~ 
whilo 'In lllotlon )!.;amine your Jam~han u wll 
g'{'L!I jolted down. lf the wlok is lower Jargtl. and Kuee out. and see lck rnBY bo too roJ!ClrJr. when alight. Or the w being ar&wn ~ P station· 
thus pre vent the oU ~~n maY b11rnd'~t~ g0out. A IJurner In this cond jolted woul 1 be too 
nl'y, but when mo\'~ v~~illatlon bolr ~·too o1ua)• A~;ulu , the air ~n 1•00 largo will a:Sumclcnt ~ lurgo or too smnd · ht . too s111nll, u il', caus ing a t•o.ug ' 
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t o keep up corn bu.sUon. :A ad oil or a dirty reservoir 
will cnuse it. Some of tho best makes ha\·o the 
fniling o! yours. \Vhy not buy a new one of a 
dilferent pattern 7 You so.y yours is a round ono. 
This must be a very old make. I bavo a small 
}4mJ) in use now which cost me about la. 7d. net, 
and I could no~ wish tor a better one.- F. c. P . 

Chance of Trade.- '\V. '\V. (Cacerton).- I baT"e 
rece1ved you111 o! the 6th inst. It is impossible tor me 
to remember tho names and addrcsseso! all persona 
who write to me, and the aubjeola on which they 
write; but I am under the impreaalon that I re­
ccivea a letter similar to yool'8 a short time ago, 
and that I wrole. a brlet answer to a ppear In 
··Shop," and directed the stamped envelope to be 
returned, with an intimation that replies cnnnot be 

; sent by post. Your father, with whom you say you .

1 

- hare ser ved your t ime, is the best person to advise 
you in choosing your path in lite. He knows your 
cnpabiUties, and I do not. I may, however, say 
that, in my opinion, you bad better stick to the 
t rade you have lcnrnt, especially as you have to 
live by your labour. Yon~&re a cnrp~nter now, but 
you want to be a machinist or engineer. Better 
rema.in a caryenter than try to turn your band to 
t iling and tlttmg in an engineer's shop. It {ou are, 
ru~ you say, "just too light" tor carpentry. do not 
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t hink you would be heavy enough for tiling and 
lltting. U you are not content with what I say you 
had better visit Glasgow, where you any you bn,•e 
friends, and judge for yourself. Again, after in­
timating your inclinntion to try Glasgow, you con· 
t iooe :-·• Nowt dear air, you must mention whnt 
wages I woula receiTe, as I w ould hare to know 
that. I could keep myself before setting out, nnd it 
you approve of the plan. I am twenty rears ot age 
now; il you wunt any more information you must 
lcL me know." To go bnckwards: ftr&lly, you have 
gh·en me sufficient information to warrunt me in 
saying that. you are, or ought to be, old enough to 
determi.ne Cor yourself the course that lt is best for 
you to pursue, and I do not wi">b !or any more. 
secondly, as Car as I dare take upon n1e to judgo, I 
do not approve of the plnn, tor reusons l(h'eH abOve. 
'l'hirdly, it is utterly befond me to say what. wage 
you would receiv~ but should think not much. I 
know that many ;:,cotchmen-to their honour, be it 
su.id-live at. t imes on the merest p ituanct>. and nur. 
ture body and mind nt t.besame tim E' on a le'' f.""cc 
per diem; but whether or not you arc n !:)cote amun 
or the same cnlibre you will best know. lJoubtless 
you will be stiU disappointed with this reply, but you 
would be more disappointed il I said "<.;o to Glas­
gow and prosper;• and you found cvcntuullr thnt 
the result. was not a fltling sequel to the ad n ee. 1 
cnnnot take upon myself the respousibllltr of ad­
vising In your case. Like my fl'llow men, I nm 
liable to m ake mistakes, but I take cure ne,·er to 
make a mi11take if I can avoid it. An astrologer 
who could cast your horoscope, a chlrolllnncer who 
could rea.d your band1 or a prophet wbo couhl see 
into futurity, would oe the best anun Cot· you to 
Apply to. I am only an editor, wh ich so111c people 
e;eem to think Is just one remove frurn a fool , and I 
am suftlcienlly conscious of my own incapu~.:it.y to 
feel sure that it Is neither desirable nor wurrunt­
.'\ble for me to say any more than l have said. .And 
I have Sllid as utuch as I have in your case hoping 
that it may act as a sedntl\'e and deterrent to other 
inquiring eplrlts who would seek advice on such 
)JOwte as you bu.,·e submitted to my j udgmcnt.-Eo. 

Tak1Dg Out a Patent.-J. n. (Dund cc).- I am 
not aware of any rule dcbnrrlul( u. Go\'crnment 
F;crvant from JJLa.tenting an invenlion to be used In 
the Government service. but the CWle Is ono in which 
the employt would do well to take t.he opinion of 
ono of his superiors in hill department. -c. 0. 0. 

lmitatJon or Woods.-P. S. (Kenmarc).-Reu.d 
carcCully the ptLpers on "The .Art of Graining" now 
ap~ring In WonK, il you wish to lmltato by 
IJUanLinK; but it by staining, use St.ephens' sta.ins, 
which you cnn buy, or ought to bo able to buy, 0 [ 
any oil and colourman. : 

Clock StopplnJ.-LIMITltD.- Y ou do · not say 
whether the clock 1s a weight or spring, ancient or 
modern, English, French, GermnnhSwisa, or Vienna, 
so I can only go on;guess-work, w ieb 18 never very 
eat.i t~factory. H n. spring clock the springs may, 
perhaps, be bound In U1e barrels, or the oil on them 
l,e got U!lck, or tho "{>lvots may be dry; if a weight 
dock, the same applies, or the linos. may bo otr the 
barrel and round the arbor, or the clock mar be in 
uccd of cleaning and repairing, or a little oi to all 
1 he 111 vola, etc .. mny be all that is required ; evi­
(lcnL y In winding lt takes off tho )lOwer, by setting 
the train of wheels bnckwnrds, and then lt has not 
1 he vow er to sllut. afresh. Try n lltllo oil drat i the 
nry best. 11nlud oil will do If you cnnnot go~ the 
J,t rOJx:r clock 011; lt it still s tops, write again, ~vfng 
runro purtlculnrs; alao any it you use ajw~ or cra11k 
w mdt:r.- A. lJ. U. 

Volzophone.-A SunsCRro~tn.-The Instrument 
allout wt.lch you inquire land which had entirely 
•·t11:upcd my ttH:naory when replying to your former 
I•·U<:r} waY br ought out by :M.es.~rs. Uearo & Son a 
lcw years ago tuld patented by them. Heing thus 
tJrotec tcd Ly i~w. lt la obvious thut you r un some 
•·ialc If you muke one even for your own use; but, 
lt:avira~e Mhlu the Jn.w question, I n1ny soy thut it is 
IJy no means a u.U.sfn.ctory instrument either to 
•ua&ke or pla&y. Your sketch Is fairly correct, except 
tlu•t the COinpfUJII la three and a quart.or octaves. 
1t you atJU wl111J to know more of lt, I should advise 
you to applt at. t.he Patent Office Cor a apccltlcatJon 
- prlu 8d., 1 thJJJk.-H. 11'. 

SHOP. 

Glass Emboaalng, etc.- ],!IEOX Qt:£ QA is re. 
terred to the reply toW. C. in No. 79, Yol. H .• pl\ge 
~.but nothing less than long articles would sullicll 
to answer all his queries satisfaclorily. As to 
getting a battery for electro-gilding, nn elcctro 
mechanician in nny large town cun supply it; or i! 
our corr espondent is moderntclr ingcmous, he can 
contrive one !or himselt.-S. \ V. 

Patentee'• Agent.- J. H . (Gla.~qow).-A direc· 
tory will give the required informauon.-C. C. L'. 

Hardening and Temper1Dg Screw Taps, 
etc.- A .. B. 1Birmi11gha.111).-'l'bc question is. cun 
these be hardened and tempea·ed a t one operaLion, 
and how'l Cheap tnps are, as n rule. not let down; 
they are made o! interior steel, and uo not become 
Tery bard in the tlrst. instnnce: nlnrgc box of such 
screwing tackle ha\'lng been tested, every tap nntl 
die proved &oft enough to tile. Good steel cun be 
hRrdened and tempered at one opcralion by plung­
ing the tool at rctl. bca~ into n Ycssel or water 
hnving about three incbes of oil floating on the top ; 
the shank may require tempering if it. too, has been 
made hard; but that need not be the Ct\SC. 'J'he 
·great point seems to be to get a gootl heut to the 
right degree tor tho steel, and equal nil O\'el' the 
pnrt to be mn.de hnrd. 'Where scvcml tool!! arc to 
be hardened it is ngood plan to heat them in melted 
lead, because thnt ensures the some heat ull O\'Cl'; if, 
however, nny or llle lead udheres between the teeth 
ot the tool, thut spot so covcJ·ed will pro,·c soft. 
Watchmakers. engravers, eLc., arc Yt'I'Y fond of 
hardening and tcllll>Cring their smtlll tools at. ono 
operation by plungtog them when red hot. inLo 
sealing wax repentcdly till cold. 'l'he rl•a.son secnas 
to be that the sealing wax nnd oil cuuse the hC4t 
to be nbstrnc~ed more slowly than iC wnlcr wca·o 
used, and, therefore, muke the tool rathCJ' less 
bard nod less bt·itLle, so U1at iL doe:> not rc4nirc the 
usual "letting down. "-1-~. A . l\1. 

GUdlng Coppcr.-F. 13. (Llcwrlaff).- Copper 
can be easily ~;lldcd QY Lhc elcctro-:.dldinl-:' J.ll'o­
cess. The 1nost easily mndc solution IOI' Lhe 
purpose is prepared by dis:;o l vin~; Lwo or three 
druchrus of potassium cyanide in n pint of hot ruin· 
water, and dissolving enough gold in Lhls to form 
the gilding solulion. l\lukc up a buttctT of two 
ceUs Daniell, Smcc, or Bunsen, connect a s tl'ip o f 
pure gold to a wire lending from cnrbon or COPJier 
ol the battery, nnd hang the strip in tho 10t 
potassium cyanide solution. UoooecL a not het· strip 
of gold to a wire lending from the zinc ot tiro 
battery, and hang this also in the solution contnincd 
iu a stoneware vessel. A current will pass from 
one strip of gold to tho other, and uissoh·c some of 
the gold . At the end of nn hour's time. rcmonl the 
strip of g:old from the wire lending to the zinc, nnd 
replnce 1t with the piece of copper yo11 wis h to gild. 
The electr ic current will then dissoh·e golcl •from 
the stl'ip of gold on one sidll of lhc sol 111 ion. and 
deposit it on the copper on the other sith· or the 
solution. Keep the ~;ildin~; baLh hot dua·1 nl:l' the 
proccss.- G. l•;. B. 

Electrlo Bells and Galvanic Battery. - ELEC· 
TRIC. - Elect rie bel la are worked wil h clccll·ic 
current obtained f1·om galn1nic bnltcrit•.,, 'J'ho 
lit.tie machine you h tn-e hcnt·tl about ns bdug good 
tor neuralgia i!l not n gnh·anic battery, but u s1null 
rua.gncto-olec tric mnchine-onc of the oldc:.t toruas 
of the mo.gneto-dynamo. 'l'ln~se little mnchincs I(Cnc· 
rate an electric current at u. high prcs:;ut·c, und llai!l, 
when sent through n person, gh·cs a series or 
shocks which tu·c 1mid to be goou for the ncr'\'cK. I 
do not believe u word ol what is baid about thcil· 
merits for th i11 purpose. 'J'her nrc only toy:;. 
Similar results n1·u obuLinccl from mo.chincs uau1cd 
shocking colls1 worked with eul'l'ont ta·om gal vunic 
batteries. I nopo to tell readers of \\'ow.: how 
these arc o1ade at some futuro lime. You will 
learn how elc~o:Lrlc bells are mn.tlc if you rcucl my 
papers ou "Jilll'l(lar Alurums, .. publi!lhcll in J:\ uo;. 
12,18,20, and !!i, Vol. 1. of \VmuL A good book for· 
your purpose is "Electric Bells, und ull about thrm{ 
price 3s., ns this also telJs you about gul \'Jr111e 
batteries. You cnn get. t his through nny bookscllca·, 
or I cnn get it sent to you hy )lost if you exper il·ucc 
any diillculty in obtaining- it cbcwhcrc.-G. E. ll. 

Xylophono.-A. 13. L. (llm·nslry).-For the con· 
st1·uctiou of th i-; lnstrllllll'IIL ~>ce \\'oHh:, Yol. J., 
pugc 009, uthcrw i.;c No. ·1:!. 'l'hc lltiiiii.Jc r Cilll bo 
l lnU of uny bouk.,,.IJcr Ol'IICWSYCIIdor for ld., 01' JlOllt 
free ot tbc Jlllhll :~ lr c rs for l &ll. 

Wirlng Dulolm or.-0. E. (l"o1·k).-I n.m 1·ctally 
sut·prisci.l tbnL you should ho.,·e cxpericau·crl 1111)' 
dlllicuJt.y in SI J'inging yom· dnlcinH'I'. It yuu will 
refer to page Ul5, No. 41, Vol. I . or WonK, yuu will 
find there r~ cliuJ;rllm or tho dulcimer, nnrl on I his 
diagram, t hooll letters which nppcnr ou the J'iKhL 
indfcnte the notes which are to be stl'llll~ with 
brass, and those In the centre the notes that n.ro to 
bo strung wilh steel wlro, the latter bciHK d ivided 
nearly haltwny by the bridges, whilst thu former 
htL \'O the bridges only a short llisll\ncc from ono 
e111l. '!'be only other way I can lhink or 10 umko 
it plniner to you Is to tell you to nu1nbc 1· nil the 
holes in the outsitle row in the wrc:.L·pin block, 
comrnenclnf( ut the boLtosu witlr No. 1, nnd cou­
tinulug to the top, which, of course, woultl be 
No. 2U; and then string lhe otltl numbers with 
bJ•a.ss, a nd the even ones with steel wit·c. F a·on1 
your letter, you appear to hu\'O hnu n good dcul 
of adYice on tho subject, most or it e\'illcnlly ft'Olll 
tbosc who did not know tnuch nbouL it (l1cnce, 
probably, their anxiety to gh·e it). nut IC you 
find any further tUtllculty, do not. be nf1·aiu or 
writing; we Uke to smooth o.wny .dilllcultlcs, nnd 
thnt pnrticulnr one raised br one of your friends, 
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pcrtnining to lhc scale, rou will find Tanlah almost 
ns soon us you commence _pruclising. So far trom 
its bciug really dilllcult, I cnn assure you that it 
is 011c oC the ca.;icst to IMrn. On this subject, see 
ulso reply to 1'. J., pogo 436. No. ill.-P.. F. 

Leakage of W ator Barrows.-KALULU.­
I cannot see how your barrows should leak it you 
havouscd red lend nt the joints; our way of maldng 
banows walcrtight i!l to pulnt nil the joints with 
red lead grouml in boiled oil only, no tllrpe or 
dl'iers ueing added when dry next day. We mix 
some of the \'err best. n.nd purest red lead with boiled 
o il into a stitf poste, and cement nU the joints, 
luying it on with a putty knlte, iust the aamo aa 
n bricklnrer would in setting a brick. Then put , 
lhc pieces togclhcr nnd screw down. White tub 
lead tmd red lead mixed with a drop o! boiled oll 
make a very good cement, which sets as bard as 
u stone, it left u fe w dnrs before being painted 
0\'er, for if paintetl. too soon it keeps the putty 
soft. In making n barrow watertight you 
require tho eetnl'n l between the joints, and not 
at the oulBidc. In lhe corners ol the barrow, both 
ins ide nnd out , we nail three.cornerod p ieces ot 
wood, well embedded in this cement. When 
thoroughly dry, clc1\n olf with lL knife, and paint 
the barrow, the first ~:oat. hnvlug more boiled oll 
in thnn the n[ler coals. It you hn Ye to take the 
siclcs ouLof your barrow, have the joints thoroughly 
dry befol'c usi1•~ the red lead cement, or it will not 
ul.ihllrc to the Luurd:l it weL with dan1p.- \V. P . 

Cleaning CoraL - W. A. P. (Ha.ckneu).-You 
gin> no details 11.11 to whether the large pieco ot 
ccrnl is iu the rough, or it it has been cut and 
poli.shcd. \\'n.shing it in warm water with aoap 
un1l u brush (no sodtl.) should clC4n all kinds; but 
tL-; tho chnnces nrc thnt some Jilt le polishing Is re· 
qnircd as w ell, if that bo so, use finest putty· 
vowder; that being, pcl'lanps, lncon\"enient to obtain, 
tlacu try either powdered rott.en·stone, fine whitin(l', 
Ol' jewellers' rouge, nny of which will improve a 
polished sw·fncc when used with water and applied 
by menus of lcnlheJ• uulrs. linen rugs, etc. etc.1 ,or, 
in fuct, anything that. will enllblo the poliswng 
llllltct·iul to be brought with considerable friction 
into contact with the work. l t can be wa.shed 
nfl;·rwards, to rcmoyc the powucr !rom ~he crevices. 
- ll. :::;. G. 

Imtta.tlon Stones.-~roA. (Barrow.in·F'urnu.t). 
-\\' r ite tolL 1-'rinl(le & Co., 40 and il, Clerkenwell 
Hond. ot· Hrown & I ..anglcy, 12~. St. John Street, 
Clcrkenwell. or to \V. A. Uouch, 45, Great Button 
Street, Clerkcn well. Ouc 01· the other cnn supply 
the desired colour unci qunlitr of imitation stones. 
'!'Ire lust mcntioncll 1 know 'turns out ve7 good 
nnd well·liuishcd plasters. 'l'hc other t wo k:now 
only from good repot·ts. Gh·o all particuJnrs as to 
size, cut, colour, etc., ot· bottcl' send them a 
specimen ir rou can, even if iL ben. t·eulslone. •rhJa 
i!l JIUI'Li~o:ularlr neccssury with regard to cairngorms, 
for· they \'llt'Y so 11111ch in colour. I am s ure the 
&tones m Scotch work usru to be genuine, so I trust 
no reply of mine will help to introduce imitations 
in u clus.s or ~oods which lms up to now been one of 
U1c \'cry few lhorougllly gcuuine styles that survive. • 
-H. S. G. 
· Cleaning Plaster Casts.- T. P. (Shooter8 Ht1f) 
would hn ,-c do no well lo hn ,.e svoken more partieu­
lurly or Lhe "old casts," which be wishes to clean. 
Ho should hn\·o suid whether U!ey hnvo or have 
not been painted. ]( thcr hM'O not been painted­
uru merely the nt\lurul pluster- aud are only become 
dusty, his plnn will bo to SJll'inkle new plaster (fine) 
ovm· them nud wor·k it. nbout with a soft brush. 
'!'his will briu~ nwny with it dust nnd any slillht 
di!lcolomlions \vhkh 0.1'0 quite on the surface; out 
iL will noL touch nny st.uins which ha\'o sunk into 
1 he sui.JsttUICC of I ho plaster. Nothing, so far as 1 
a m n W lH't:, will clean plaster so stained and d.!&­
' .,Juurecl. '!'he only thing to bo done is to pa.int, or 
~o: il ll, Ol' brom~o il. H '1'. P. wishes to clean old oasts 
lt.a L I m \'O been painted (l.e .. to soften and remove 
tlw puint. whida chokes up tbo modelling, before 
rcpaanling tllcm), lrt him make a strong solution o! 
~\ 1ucricau JIOtush, mix thill with sawdust, nnd cover 
tht· cnst. with the mixture. In a few hours the 
puint cun be was hctl nwnr with cold water and a 
bpun,;c, a soft brush lJelng used for the hollows.­
.:\ I. .M. 

lli.-Q uESl'IONS SuDMITT.ED TO Conn.msx>ONDRN'l'B. 

ruumfnatlng.-GIL1' writes:- " I hnt'e never 
uc[oro to.lked ill • ::)hop,' but shnll be glad it any 
render can help me by gl\'illg infot·mlltion on the 
following poinls :-lJul'ing some ot ruy spare time I 
have attempted n. little illumlnntion iri gold and 
colour , and m gihling 1 htn·e obtained good results 
by using oil gold size on paper that had been 
vre \•iously prepared wll11 thin gum on the parts to 
be gilt, to prevent the oll in size spreading ; when 
lacky, l Jay ou the gold lenr, n.ud then burn1sh with 
u piece of cot.ton-wool by brisklr rubbing ; but I 
t~hould like to go n little further- ! believe there Is 
n wu tcr ~old bi:t.c uKed by Illuminators that may 
be aflorwarus hurnlshecl with some kind or bur· 
nishot· mu.de on pllr'IJOlll.', which !{Ives to tbe gilt sur· 
face grCL\t hrilliuncy. Uan anyone tell me bow to 
make tbe si:>:c und bumlshes·. or where to get it, 
und ufLe1·wnrds laow to use it 1" 

Paint for Ttokots.- A. J. S. (Mo8cletl) will be 
thankful for the best opinion as to the most deaJ..r.. 
ublo pnin t. to 11so in making tin window tlcket.e­
i.e .• pnint I hut will dr1 wilh 1\ smooth glosay eur­
ft\ce. nud whether it Is necessnry t.o stove th& ticket. 
t.o obt.ain this end. 

• • 

• 

J 

• 

I 

• 

• 

• 
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Gilding. - .1 '' ' " wl'iH•" · ""'oulrl qonH' rrn<ll.'r 
Of \\'111(1\ UC !.11111 I'IWII~h 10 ICII IIIC hOW 10 IJH(' Or 
!{lid wuh lcurg-uloll" 

Hnnging Pnp o1·. .I .lt'IC n t•' A 1.1. THAlli·:;.; wa·i t t·~: 
"I wish Lo IIPt'Ol'llll' uur of lilY 1'011111" '' i lh 

.Japanese Jeuthet• Pl~(ll' l', \\'ould HOIIIC l'I'ILilt•l' Of 
\\'ottr.: be good cnouJ.:"h 10 tf'll 1110 how 10 hull!.: tllis 
t luss of paper, n1ul ~h·o thl! uumc~ of ouo or 1 wo 
llrms where to buy it I •· 

Wnterproofing. - OLO T u 'To=- • 1...; writrs :­
"l!an nDf valuublo hclpCl'S loll n1e ir lh('ro is uny 
oil or indlnrubber solutton n ilh which l could cout 
u. curL sheet or co,·cr, as it is called I 'J'bo continunl 
wear has mado it quite useless as a wnterJ•root 
l'OTerhlg, for which it is required." 

Bo.njo.- W. P. (Burnlt!ff) writes:- " I should bo 
J{rcall~· obliged 1l H. H . H. (Ct·ewkerne) (sco pnge 
.l03. Vol. U.l or F. II. CSh·eatham) will give mo in· 
formation us to slw tor good banjo; also price of 
"a me for n good plain Instrument: nnd alSo what 
'" the di tfer enco between the ordinary bal\lo nnd 
Hrcwster's grand orchestra size bo.n..io 1 Whioh is 
best-five or &O\ on s trings, and why1 Is tbo banjo 
u diillcult. ins trument. to learn 1'' 

Bird Cages. and A ddresa Wanto cL- Will 
.1. G. (l\"otti1t(lham) (sec Plli{O 784., Vol. I .) advertise 
his address m tho " ~n.lo and l!.'::<ohnnge," \VORK. 
fo r .M. D. C.1 Liverpool, who wishes him to under· 
take some bird-cqe lront Ula.king'l 

LatheL- B. S. !Edinburgh) writes:- " Ba.rnes' 
foot lathe, No. !1, for wbJoh. Churohlll &: Co. are 
W(ents, costs £9. Does anr reader know or o. lathe 
l.bat. is as good and c beapcr1" 

Fretwork Cablnet.- J. W. L. (Hull) will be 
obliged to any reuucr who will kindly tell him the 
best. way to finjsh u am till fretwork cabinet in white 
bolly, and how to proceed as to polishing. 

• Chocolate.- " 1 should be obliged it any reader 
would give me a tow hints on sugar boiling and 
sweet-maldng, such us totfy, brandy balls1 cocoanut 
candy. etc; also the tools required', and now to fix 
uud work the m ; also tbo pans requir ed\ the best 
furm of furnace, and abou t. lhe cost ot tno whole. 
IJiagrams will oblige.''-(This ·• sweet" question is 
hardly within the scope ot WoRK. H o wever. it 
is submitted in the hope that some tool or boiler 
make r will kindly enUgbten CHOCOLA'l'S concern· 
ing lbe appliances whlch he will need in order to 
arfm.i.nistcr adequately to the crM·ings for confec­
tionery exhibited br t he juvenile por tion oC Lilo 
community, in wbJcb, or course, w e nU take 
interest.) 

Cabinet Fittings.- W. H. ( H i'TlekUy ) writes:­
.. Will any rea.der t.ciJ me where I can get handles 
for drawers and fust.cners, door to match. to snit 
cabinet in trer.work Issued with No. 1 of W o m< ~" 

Lnmtnoua Pa.int.- I NQUtStTOR asks-" Where 
can I obtain luminous paint in small quantities, 
about the price, and is there a s pecial wuy to apply 
it I '' 

Sa•b - bar Dowelllng. - W. H. (I/inclclcy ) 
"'rites -" \\·w any \\Orkman gh-e me information 
throu~h Shop· on sash·bar dowelling 1" 

Camera Fittinga .- J C. (Glasgow) will be glad 
of the Pxperience of any rPaders a.s to the best place 
VJ rJbtain br8.'>8 flllmgq for a half-pla te carnel'll, 
what they would be Hkcly Lo cost, and also the 
price for rack.t! and pinion only. 

Lithographic Stone Press.-R. T. CGlasnow) 
writt:H :-" 1 am lns lructing myself in pbot.o·htho· 
~phy, and wil!h for a press to pull a few proofs . r ws.nt a press to print from a lJthogropbic stone 
aboul ~~even Inched long b7 four and a half inches 
wide. WIIJ any reader oblige me with a descriJ.>· 
lion. or even a few hlntll, bow to make one, if 
po.Riblc In wood. tr not, in Iron 1" 

Ztnc Platea..-firo.-rnoA no asks for addresses of 
makers or zinc plates, al110 for the strength to make 
acid . ao aa to biLe, 11ay, 1 In. deep. 

BlooJd.Dg Powdor.- Joti'T wrltes:- "Could ono 
of on.r many hc lperB let me know through 'Shop' 
what powder 111 llietl for blocking Duteli metal on 
fancy card11, hoxcs, etc. 1 1 have a powder fo r g old 
leaf, but it wfll not. t.&ke thn Dotch metal on card· 
board. 'l'be metAl rubs olr after bloe kln". Ot 
courae I know about. !{lair, bot. that won't do. I 
want. eomolhlng dry. Could you tell mo ul110 tho 
pay per gi'Ofla o. workman KOI.e in London tor 
blocking cap 0 8 In. merna. Jn gold loaU" 

1V.-QOR:8TJON8 .ANIIWEn8:D lJY COl<RUPOXDJ.tlfTII. 
O'••• SJ~.-0. ~. li. (ToUenham) wrlto11 In 

repiJ' to W . MoC'H. query (&eo No. &C, pOQ'e 62'.1) :­
.. We can undertake l.ho clMe or elgn whJOb ho re· 
qnlrea."--{.Meaara. Ji. and Jot. should D.dve rt..lle In 
our "Bale and .Exchange" oolomn.- Eo.) 

Grapb.-.11'. A. J. (Canonbu.'lJ N.) writes Jn r oply 
tow. W. CC'IuUea) faee pngo 622, Vol. Il.) :-"Havlnf( 
tried ovet7 ~gm ph n tllo market, laLrongly recom­
mend the Slruplex Hootograph. 'fho oompoeltlon 
may be bough t In ono pound jat'S tor 31. n muat 
not bo pot m to metal tmya. I make my own tru.ya 
of tbln wood, And paint lbom with enamel pnlnL. 
One pound of composition wUI make n graph tooJ.&.... 
oap alze. 'rho writing 11ln k.a In, and d.Jso.ppean ll!ter 
n few hoW11." 

PAtoDt.- F . A . J. (Canonbury) wrft.oa to T. U . 
( Wanrlwworth) (see Jllli(O 6211 Vol. ll.) :- "Why not 
go to the Free Llbrnt·y , ()uanoory Lnne, whoro 
every specification tllny bo seen Clllflly1'' 

Artlftoto.l Wo.tor.- J. M. CMa'fliCI&ellter) wrlt.os in 
mt~ply toW. E. D. (/full ) (see pago .622, Vol. H .):-

SHOP, ETC. 

"We~ h~vo, In our Queen's Pnrk i\fm;onm hero 
(llurpnrhey, 1\lanchestcr·J. SCVCI'Illmodcls of vessels 
1110unled on •·ou~-eh plate glass by comcnL (~luo, I 
shnnhl pr('!IHme), and whloh possess n. vcry nn.Lu•·nl 
and powcr·liko s urface. Asn mrLLtor of course the 
morll'IB nt·o s lopped olf at tho wo,tcr line-i.e., that 
below tbo walc t· lino Is not. constructed." 

Coal So.ver.- J. ,V. ll. (3(), Railway W alk, BirJ.-. 
dale. nca1· .Southport) writes In reply to .J. S. (Uffl. 
/I(! m) (sec pugo 535. Vol. II.). tha t he will be glnd 10 
answer nny inquiries respectiug ·• Coal Saver" (Vol. n .. pn.go 471). 

Pnlntlng Vonetio.n Bllnds.- 1... J. ( llunti11(1· 
dou) wriLos in r eply to A SPJRAN'l' (see No. 84, pu~c 
.S:!2) :- '' 1 ltnvc seen painte rs colour­
ing Lheso very quickly. They get n. 
piece of guttermg (hnlf round~ not 
o.o.), and lay the s lo.t us in diagram, 
whe n it lies quite flnn/' 

Plo.no Irons.-L. J . (Huntinodon) writes to 
O~s IN DISTRESS (see pngo 622, No. 84) :-"I ne ,·cr 
snw n plane iron that dtd not want s lm rpening, but 
this mn.y help O~E IN DIS1'nEss. A is a piece of 
ash about 8 in. by 2~ in. by 3 in. deep, cut to an 

D 

D 

---:_y -

Plane Sharpener . 

angle a littlo quicker thnn the bc,·el ot the plnno 
iron is ground; u the honcllc, about 2 in. long, ~ in. 
round; o, the screw to fix: iron to block, is an old 
back iron cu t und let in flush. 'fo use. screw tho 
plane iron on the block, nnd t·ub the whole length 
of tbo oUslonc. Sharpened thus, I find the edge 
lusts longer." 

Pla n e Sh arpenlng.- Cnrrs writes:-" ! think 
ONE IN DIS'rHI£::iS (see Vol. I r.

1 
pn~c 522) should try 

sharpening his plane ii·onR by wltl· 
ing them in his left hand with 1 ho / 
fore and middle lingers s ta·tdl{ht ./ 
down the conlre. and the l'il{ht "' 
band (open or closccll rc,L· / 
ing on Lhc m, as nen.r the ,"' 
cutting edgens possible. / 
I aru suro the abo,·e / 
will bo !.Jest for / ~ 
a practicu.l man ; / 
bowe\"et·. het·o is " 
o. plan I ho.ve D ,." 
seen in use. 
A is a. block 
of hard 
wood 

13 
Plane Iron. 

A 

2l ln. thick, with n piece of hoop iron; B, s~me wirlt h 
scr·ew<tcl to botlom : c is t he plnnc iro n held by scrow 
D tapped In Iron plu.t.c leL in flus h. Ol' u. wood screw 
wJth o. wnshor woultl do; "is 1 ho ho.ndle which pro· 
j eciJ! u.bout <I In. ooc h Bide of hlock. '1'ho s lope of block 
al•oulu bo nho uL Gin. lusH lhuu tho J1·on when fixed in 
plan'' \ wbloh IH s hown IJy doltocl lino. 'l'hls modo 
luUI t 10 ndvun t.age or nlwtLYH 11harpcning to Lho 
snmo unlfiO, o.IKO or wt·nr·i u!( lho at-ono oven. 'J'ho 
odgo can bo rounded by PI'OIItlinl( hnrdcr wilh ono 
bo.nd t~lt.ornnLcly. A 11 la·on11 ahoulrl htwo eclgcs 
wbfoh t~ro nrcs or ch·<•lrJ~ nllhouKh In tho ca11o or n 
emoothJng plllou lt would. hu ono or hnmc ru!O m11lua." 

V.- UHIICit .A OK NO W J,ICf)O l\tr~N'J'I::I. 

QnuLiun" 11111 o hum• r~•v••l v•·•l tr~ttn 1 hn rolluwht t< rurr~"/'"" ' 
Otllll&, IUidllii8WOr& 0 11 If I\ wnl ~ ")"'~'' ' ' '' H IHJI', u 111111 wIll oh t u·t '' 
f~ fC'r11~~ 1''118"1'r O 1-tJ 11 . 11 (/·.tl'l l!nlll lf'/of; CIWAil; A. N. ,1, 

~
...,,dfm, Y.), .lflllll'<M••" r : Nti\' ICIIC; HI HI!nHAilll : A. '!'. M. 
/Arl•fleld ); (,uc a •11: W. 1 •• • f . U'"'''"'"''lhl; '1'. fl . I flltr•ll" llll; 
IJICIJ; (1, U. (J.IWI /IIXII); W, U. (Af u(illltlll•lt lf . W, 1/'rrA'/1111111 ; 

(]J,O• 00.1 0 11. l l.l (J, 'r. U (LI'"rlmt, o'I. N./ i AIIOKN'r ; ~;Ill' I 
k-'NZA; T , U . (Ntortltlliiii'IO'rt!j A. 11. 1'. ( f hollmh!l"' l: 1111\A• 
-'l~'l'r.A I,; J . n. \V : ~.F. \v , ! K IIItlrrmloulrr; J . H. K. /1.· 1'11, 
(00UNII?I/ I: J . F . IV.tnHI'(I/11, J . A. 0 !HIIIItl.lrluudl ; ,1. ~:. 11 . 
lo'IO'u/h ll"'l'l'lll)l l~ ll.l'ltllllll'\f; Ati.A'r i Uil; W. JJ , 11/ttllmt); 
J. 11 . U. (h/ «l•t"lluler l : A. Jl', W . (01</lurml: ll. 1>. ( M;I'ro/ro " ': 
L. H. I .. ,Ktrkarlllr., N . fl .); .1. U. 11. U'~urllrl~n) ; J . IJ, ((llur\'"~~' ': 
Jl'. A I ' OJ'I1111U UI•I ; Ml!lT: ~· 11. (/1/ru&inttllum) · A. '. I '. 
( II'IJJ'A'Inulm•) : IJK 1: r 1 F. V. Jr . I IAmdtm, N.O.J; •r. R. & 6u. I li•'J'•I • 
IIIOtlff'IIIUC) i HU JI IUU 11 : H. l l . I Nt•tnrylJ W, f:l, ( l'rr •lollf ; .f . 11 . 11. 
UJ~/fl&ltl• W , 11 . i C o st<·rAN'I' llY.AIIKil; A. T. ( f.'u~llmlltiiN; 
k. D. 0. ('l'rtowbrltiO~); IJA '<J•JI!I'r (Su~mrl; /;TATI OIOm'll ABI:IIH'I'• 
.&.11'1'; Loco.; l<'lt\SKLts : W.\n u UAuor.; JK.t.N. 

[Work-November 29,1890, 

"WORK" EXIIJBJT ION. 
N01'ICE. 

I N connection with the "Wo k " 
held n.t t.ho Polytechnic Instl~ute Exhibition to be 
London, \V .• from December 29 • Regent Street._ 
18!11, inelusi\·e, a Special Exb'·~~· to Januai'J lO 
W onr< (sepu.rutc from the wee~ 1 on Number ot 
w iU be issuecl on December 3; or ~ontbly iaaue) 
N urn ber wiJI consist. of 32 pages ~ pr eo 3d. This 
will contain no Illustrated Deacri n. wrapper, ana 
the most remarkable Exhibits. ptive Account ot 

From One to '1'wo 'fhousand E 
I ndustry, and Invention furnish ~atnplea ot Art. 
~VoRrr, '~ill a.ppcar in th~ E.xhlblt~o by readers or 
Impetus 1t is calculated to give t pn,whJch !or lb& 
tion m~y be n•garded as one of~ ractlcal Edu~ 
ever projected In this country. e most Important 

The Ya.ricty of the Exhibits Is 88 their cha.rn.cter is interesting and threemarltable 
n ll • • 1 . h th • very a'lllllle. l nnet In w H O ey are described in thla :-· 
Number will. render itot value, not only to 
m en, protcss1onal and amateur, but toeveryon6 has n t hea.rt the progress of Technical E:dncat.kiu~ 
this country. 

•• • Subscribers desirous ot obt.alnfng this s!: 
N umber should order at once the" Womt".E 
T.ION N UM UER, price 3d., from their llooksellert 
:K e wsagcu ts. , 

-
WORK 

TER~IS OP SUBSORl l'TION. 
! Illnnll.,, rrcu hy t>O&t .. .. 11. M. 
ti lliUUlltF, " , , • • ~ !Scl. 

1 ~ months. .. .. .. .. a~. 0<1. 
Postal OrtlcrR ur l'oo~l Clln rn Order~ 1 n)•ttiJIOnt tllf'll•n<tal 

I'ost Olllcu, l .ou<l • 11, 1" t;,, s., v. t. t. a nt! l'ull v o~sv, Lhull1·d. 

TY.RllS F01t T lllt I S ,l'111'10S 01' .\ll\'Y.IITIRa:tn:IT8 1:1 r.4c11 
IV.KKt;l.\' l r-:.t.l. J. l.d. 

l'lne t'ngo • 
B:tfr l'nl(o• . 
t.,H1art er P•H:" • 
r;lftbLII n f u l'.tt-.:H • • 
Ou.,·SIXL<'OIIth uf a P tl(~ • 
lu Cohuun. per iurlt • 

• 
• 

• 12 0 u 
e 10 n 
s 11 e 

• 1 17 d 
• I 0 0 
• 010 0 

RII1Rff .l'I'O(lllfd A di'• ' I'IIFI'ltl\'ll t~. FilCh ol8 f; ltnntiODI WADiel 
~nd J; x clunt~<·. 'l'\\o•IIIY \\' unix <r r le.- . Uno i;hllllnq, aQdllll~ 
l'o•nny r•or \\ Ill !I •·x l rll H " ' , ... 'rwcut)'. ALl. OT IIIII\ Adru•· tl>,.<neots m 'into• uutl I.:Hii't DI':•' Culunto aro cli&rlfl!i.l vuu 
b lillhng )>Cr L au: 10\l'I,IIUII!I etJ>ht \\OI'Ud), 

PrOJIIliiCII( rnso/10111! GT <l ~cr iCI O/ 'un((qu, 
bp • P<CW arraiJIJtmau. 

•.• Adverlfacmonta l!hou!d r rach the Olllce tourtem 
d0.)'8 ID tu! \'AUCO Of the dBLO Of luue. 

SALE AND EXOHANGA 
B elt 's Po.tent Eno.melled AdhealYe WateP 

p roof Advertising Paper Lettera aaell'latiiM 
111 all colours and ~tleS. Best and chea~t, Liberal~ 
Ul agents. Sample sheets, gratis. 1' actory, 17, A~ 
Street, W.C., London. 191 

Tools. T ools, Too~.-The .c~eapelt bou1e ia Po. 
lrade for English and Amencan toolsts .... uHT'I,?W•.HacyeJ 
Road, London, .E. Send stamp for reduced~ liiL 4 • 

Victor Cycle Co., Grimsby, sell Mail Cart Wheala. l151 

Picture Moulda.-xs to as percent. poaltiveiJIIMIL 
Send ror wholesale list now.-DENTI, fmponas, ~ 
worth. • I.ondl1l&o 

Mo.chinery o.nd Too~-Largest. stock m urdlase. 
UKIT A NNII\ Co., 100, Houndsdttch. Casbor~~p 

Go.s o.nd Stoam EDJtnei.-EuclucAn, a. 
Builders' Tools, Scoc:lc.s1 D1cs, FOI'(CSB • tiC. ; caac:,­
new, 6d., or li~l sccona hand, 2Cl.- atTAJCMJA 
chesrer. tal~ 

Boat Book OD Latbe.-;-Chapte.rs on M• 11.~ nnd Screw Cutting, 35· ; SOiled COpies, ... - r.,. 
C:o., Colche~ter. w bber s•·--- tto.-Ai .. 

Po.per L ottor., -u -..-. B_,..,,. should appl)' fi>r AAmples (frce).- Wr LLCOlC ll 
172, Blackfmus Ro;1d, London, S.E. lril Cll!t 

Sign-writing Made ~aq.-Everr:::,. -~ 
wriccr. llhf'lmleO ln5lr~Jc~col\:;or l~!itcrinJ call eUily 
nno rapid J>rOC~~' by wlu~ ea rnk e AIIO Di~ (« 
lie dont CIJIHII eo P.rofesston.nl wor hnbell. The lot ts., 
utrtrkiu~; i)lll c:i~tht odfcrent ;•!zed al~ d BournelllOUth. 
pusl ftcc. - 1?, Cuui.1'111\1W, lerrace ~ ' lc.(specialily)l 

Ch eap Lotll of DoallfDS!- 1'!0 F rct;,orRepou*. (al 
wo ol ittu (J,,~ t '<'n,on's), 100 C.j."'"$•i 

1
400 Stencils, ~ 

full ,jze), 100 Cnke· l ctngt.. 300 uk1
1
° 1~ 100 J)ecoratOD 

Shields :mu M ••no~ mm.,. ,t.;nch pa~ ·c 't:are free. Lists sent 
Sleucil•, (l('ll.tr~;c 'hect~. ~s. 6d. ~03:J"5Bouraemoath. 12 s 
frcc:.- F. Couc.l ll o\RO, 1 erracc ' Cabinet PhotO, 

Six Cnbinet Copte., from.~artr!J or Moacyreturaed 
for 3~· 6:d· On!;i~nls rc:tu~neduo•n~ETHILIPT }IIJliiiV~ 
111 full tf not cnurcly sausractory. (18 

J\)vnsl011 1 l)..:r!Jy, IJI stratcd (;aeaJOIUCo 
Model Engine Ca!ltinPo- -STIFPIIf & Co., !.2~ 

~d. ; Screw< and Jlolts; list, ataliiP· 11 
J:: s.,el> Road, London, N . 



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

• 

• 

• 

• 

Work-Xonmkr 29, l S!lO.) AD VERTISElJfENTS. 

MELRUISR'S N o. 735 PATENT 

CoMBINED GARVINC AND WoRK BENCH CABINET. 
Fi~t.ed with wARRANTED TOOLS. precisely the same as we supply 

w Practical Workmen. From £7 l Oa. 

Made f rom TJa.~ ,.,otl • • "itni11etl autl Polil!lled. JJ"atnut1 and ra 11 

IJe uta d e tu 1ltt rJ1Wni:. o: tcith a1111 Ftlrnilure. 

AWARDED 

for 

EXCEI.T.E~CE 

of 

TOOL S. 

BR ONZE 

MEDA L, 

lSBt. 

GOLD 

l'llE D AL, 

1890 . 
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-, 

• 
~ . -:a. 
• -

'- I :-:JJ I OR 01. I: ILLt:!l' I XI ! l ' LI STS, POST fRE E. - -
RD. ~L[ELHUISH & SONS, 

""I . ""·>. "' i · l'••ti (·J' Laut.·. LO:'\'DO.:\'. 

Invaluable a s a 

S:rengthening and In­

vigorating Beverage. 

Indi spensable 
p11eparing 

fop Ent~~i c hing Gt~~avi es, 

Soups, Ent rees, &c. 

Pure, Palatable, 

instantly prepared. 

Vi ILL KEEP ANY L E NGTH OF TIME. 

YOLU 1 l'ER J' :J "Hi:. RE. 
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oo PACECATALOGU 
700 ILLUSTRATIONS 

P£R Pos T 6 ~ 
ORDERS OF' 10/· 

CARRIAGE PAI D 

·' ·' ·' ' JI(J rr· . .; ,.,,, ,)1 •. -t Trfli i JO'I', . l ltil·•· ... ntc' :-
"P I . L • 1' I .•.• 

Ut.a •. ne _rr:·mcnt h lto~ llne)t l .t .• _ 4 1 t ,,. v. oru• ro 
re Et,.: ,t,e m .• :'c~ ;,.r.d to unp!lrt otr<~ • .,:r.. I >tron~;'y 
-•~c H> u~e t J :.1. :nhh:tca.'" 

l.rs rE R'N·s :-:.. 

~: T: •;!. R f :\I L:; to ll i,·t irnmedi:11e Relic' ~r.d fiMII )• t c> 
\::~ro: . ..! r ·=· ,,, Muscular an I Cbron.1c RhEumatism. 
Gout. Sti!fness o f J oint s . Sprains~ruises, e tc. Also 
n: t , •• 1 L~ 1:1 Br onchitis ;,mJ .roroa t .1r.d Chest 
Af!'CCtiO:.tS. 

On· ;:>~ Tr;<T!~I'>:-<tAt." ~'RJ'•I :'11..-t.: At. :'l i Es. 

'•r.• 1 ~he PL:.··~~:.nc to If H H. it:c l'r.acc t \\:,'es ,.nt~:­
.• ~ ~t J..' ~ ,, , . :r.:- ' l ':crt "'l :uu ... h r .. Ji,.( :'h ..,t-rn' }•..a u.thne. • 
t,: '.1 o I " 1. kt. ..:1~ \lor:.:10 ·-·• :\f1JJ,!f,,t t1.: h1 '"'!"! r olt .\:f1.•(tJr nJ..­
: I ' "! \ .,~rot "'"'t' ' -•• p Ill. -.: CUll 1 lH•· I, 3 -·•,t,tU t fllO~!• 

... ·: , • 1 1U .::~..:· .:. I r11 • ..... :.s :--- ~:·.·ro.11 l '~ouu .::a-.. a: ... l·~C' ,anf f 

: .; ... : ~ . 
p,.;,. 1.• . J l; d . nut/ '.!.•. !Jtl . 1"' " J:llltfr . 

r- ,. ... • , • 
. r. "' .: .. _,:t •rttJ,J, er J.: . ~,_;, a '., t ·:: r.:r. '' '" 

G. l: G . STE R N , 62. G RAY S I NN R OAD, 
LO~ DO~. \\'.C. 

A •.t. ·=~ or 1.l.e •· 11 .me t.:'~ ,-.! Putnt:i:-.~ ~. ~~:tt frt.e t:n 
!\ttp!tc:t: ~·>a . 

HOW NAMEL. 
PR1%E MEDAL. REAL CHINES &. 

IJlt/.1-:S IS F IVE :J£J.YCTE!'. 
F or H o u se D oc:ora.Uo o. ,, : I CT·' l .• : ·~u.d rurnJ:ur.:_ 

I• r l rl,-a- u: ,!cll,.J.i!l). t 1•·rc 'S 1i .. :.,an..;. .::-:, 
}fH,·L!t•J\\ , ... ,f.co:.lv!.:.n md~ .. ot.v'~t rF.vc,~ Trythr 

t ,,,;,. 3nJ ~~ •• ~ ,.: .. :1). L:1!1 !..~ \hs;~ "n :.:-y tu"f.h.~ , OU) ' " ' 

;-r··· ) 
1 t • t; '.!. ~ t~ r r ~· ! r:r o:O::'t'". r ,;~ • '•: ::.' "ltu• :c:. the e.iTe<:t 

l ·,.: ,. ~l. 1' l,v .,..u.i.."l.:. J.:t..: U •• t ~~:.,a, n.:t!c Ul \\ hn e • 
• \•1u.a :.:.u. t. t Ceu:k:an D~•:e. 

/If!- • I: 1:.\ ''·''"':- "The .,•es <i Foo-Cho• Eo3mt! 

iHF LAD I' lU:es :- "In evuy "'"'>' 1he 
n .. t >olU,.IOl ... t f f)" .... 

Tllr r.,IZ.4.fR •:::~ -"linin~; t rird 
t th r ;.. l:,J'i. Cl \:.\JJUC, \C :'••cl 'lUUC J1bti.JiC'!. 
m .,._1) .:a,.: t!~.1t 1! I~ tit.L!t; ~1: •L:llfJIUt a.nll. 
m 4: J•lc.h .. tnt lh uk;· 

COlD, SllVIR, BROfiZI, AIIO t.U COLOURS. 
o~ \Tn!O tor Patter:~ Card, wb1ch "11: 

be: '-C:at J• •·T Pt.:es u ·m the.: ~1-.m-tacru re-rs .. 
hJ•J·Cllll\\' ES.<\ \I El. l• ..,.JJ e n ry· 

whc::cc •·• :::s . .-..v"-t.~)· .1r.J V:t•· ~h lJ n~ Tms: or­
(r ~m th-.: ~~ .w.t .• ctu:t.·r .. :t.rec •• .rt.l}l~ ~x:r.~_. 

A L\U K i- '"!" -

DODald Mncphcrs on & Co .• 
K;-o.u f \ liLt-. ~;\:oiL lll.STER • 

A WONDERFUL MEDICINE. . \ re uni,cr•alh· :;<! :. :t ·d to U" \\Orth a (,uin.·a a Dox for 13tliOtlS :1nd 

:'\c.:n ·ons Utlt;rrl .. ·r<, ~!ltlt .b \\'nul ami Pain in the :'to mach, Sick. 

He.1dacl tc , 1, •• ~ lnwso;, Fulness :uul Swelling afte r ~ [c.ll.:< , Diz.ziness a nd 

Drowsine,s. '·, 1·1 t'L:!b, flushin~s of llcat, Loss of . \ ppetite. Short­

ness o f Br".u1 .. L'o,;;. , twss, Scurvy :tllll Blotches on the :--l..in, Disturbe~ 

~Jeep. and .t!l :'\• ~\<• t'i and Trembhng Sen;.attons, &c S:c. The fi rst 

dose \\ tll gh·c :t·: .• f 111 twe nty minutc.:s. This is no riction. for t he:r 

han: done.: ll in c• . .:r,t:··~~ c~c'. Evay sulkrcr IS earn.:~tly tn\'ited to 

try one Box of l .·: ·· l'.il3, .mfi they \\ tll be acknO\\ lc.:dgc.:J to be 
-
' Wo1 .. th a, Guinea, a Box. 

FOR FEMALES TH ES E PILL~ ARE 

"A pric(;less boon , a t reasure more than wealth; the banisher of pain, th e key t o h ealth ." 
11 ... ~(· ~>r•· r Af T :-; J~• llfi!'d conllnU<tlly by m embers of all classes o f society, and one of the hest gu<lr.\ r.tecs to th.: nervous and tkhihtatcd is, 

lJ l !J 1!J' (} I I .A .Jl' 8 1;)ILLS have the La/I'(Je.st Sale 
'i'lt the Wo1·ld. 

of (lJllj Pate1tt .J.li cclic'ine 

On~rrtA~r . S t. H elens, Lanca~hire, in Ooxes 1 ~. r~ • ! . :tnd 2•. 9d. each. Sold by all 

Dealers c:verywhc.re. N. H.- Full Dir~c/N1:. ar, .![h m 1t.Jt llt tacit iJoJ.\ , 
Dru,.. .. b ts :lnd P.ucnt :\Iedicine 
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fll LHI:i .DA UBER 

Ag;, 16 M orolhs. 

, .,, 'I I ''"" l ••li•·•··~ JN DI-

I 
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-----------------------

For INFANTS and INVALIDS . 

"r_lj, HrixttJn J I ill, l.cJnr!cJn, S.W. 

" 4Lh M arc.h, 1 HH9. 
M r-;. E. H.'\ t·t: t·. J< wri t, .. , " J ! Jt~~ to fcJrward jJhotcJ. of my li(tle 

•. 

All~' I~ L IN'S Jr'(J (J I) J; IS () 111 '1'8. 
P/, LA TAJJLE, IJ J(jf-:O..,TJV E , N (J IJ I < I S II I IH~ , ~.>USTAINING. 

J'r lt•t· .'-:x. nut/ .'l x. titl. Jlf' J' 'l'lu . 

SHAKESPEARIAN WI SDOM ON 1 HE FEE OIUG Atl ~ REARING OF ltlFANTS. 
A l •=••ur~t.!d ,,f 'JIIIJI.•II••"' ftt, lll ".t..d.•·,t···:.l': att ol Jl•rrtr.ut' •.I t .... u11ful •lotloll'"''· l '•l!t:l lt<:r • hh 

t •·'lllllt•Ot.ol,, Wltlt J. !11 •: t,( tlt•: lt1~:Jt1 .l 1111 •:10'~ 1 111 <Lil llt1Jlltt I '· ' J ' ' J,,. Jo t•l, V.lllo ',.ll ll1olo·1, frrc: IJy p0111 

on <~J•J•Iil •• t i•m ,,, 

1ll nriiJo ro' I Vo I' /.;s , 1, I~ () 1\ I/ A Jlf, S.l!J. 

.; I. li'l'l u/1, I 'I.A'I'ULf NCE, DY8 
l' l.l':ii A, IJI:AUA Cill!, iolltl .111 

DHJO II'ff!Hfl uutl OUAll 
rlw COMI'LEXION, atml lthlJ:t.lf 
r1·• ••lll l ll•·~toi •·• l t.y tllll MEDlOA.L 
1 ., ,(, t••ll. t ,,rl• <.1• 1\11 UIOII 
OE' DIE'f, •··•Ill•,: or dtlnklnr. 
1. a .. ,., •. t pi,. , ,;•nt flfrrw·ICfnc 
"'''""111: d1111l • IITJIIII/LATJJO 
tl,•· API'ETITE, ttll•l J:IVhiJ lUll~ 

t•• tlw 1 lllllt' ~Y t•·fll, 

IL• 1 h•u•, LJ• lue~glll.ult l• ~. 
f'IJJlff/1: i 11' IJ() J)Y, illtjo tlllll~: 
NtW I ll't-: ,,of VIUOUH I '••'> 

' • I 1 H o••Jit.tli') ft I UJtf f,t(llot~ 

J.I EUT.·( 'fll. Ill •. 11 IIAMI:I.I', 4'•, 11 ,.,.,,, •,,,, """• )'.f ,.. , .. ,,.., l!, •:•v•: " l iMY,. to •ow u•••l 
tt jt: SALT Rk:GAL • .r '""' ' )·t -• ' I I., .,.,... ,,,u 1, f,l,-~• ,u• • u 1 "'"' ' '"..! tl •. ,, J ),.v,... f,,uu• l tf t l,,. , .... 1 

.; ,•tc:c;_. l,fc Ill a .. ~te to t _, IJ .... lt tu:.a, ·•t.•J •• &.c tl.,u, t hfe f• ~r t,lfu,u-. lu:.ad.a•. ftr. .,. ,,.J fu rfl·• l l••h•!"'"• ft t.tlh ,,J,.,. I 

I· •t 'd h Ill· .J,.,I,l• lit 1• 

lu
4 

'' I "'llt uhl t Uit'~ tJ ,, '•"' 1 

1J 1 J Lt Uh t Ui f !I :O. U 11 H otllft ; ! 
;, , ,, I J olt tlt ty c:.'T ' e.. .. u~~ e. riJtl~t,.& ' . 

:loi, Oc:L, 1,( •11 t loo<Uolot • • I •' t• , '•' l.t I'·• I lo '" •'· MAHA UI:It, ll ALT lt£U AL W UJlK II. LIV!I!I'IJI;L 

;-.;,,\., I 'L\1•.', l 'urt 1, 1•m •· Ocl. , of 

Scientific 
SCIENTIFIC AND ELECTRICAL MATERIALS, 

Figuier's Popular Works. "•11• ,. , • • 11 l t•/ •lluuro Jbr th e ( 'ou•t,.u tJ tlu ;t ••( 1!:/ee t r • c , OJitl r ul, uu •l 
,'(, I,. h tljl o .tl P J•U rtt LuM, 

I ollh• I • ' ·'"''"'• 
'1:. 1•1111' 

"' t.tttd, 1 Seuo,i ti ~c~ l I'J.pcr, lJry Plait, , :uul 
I 'J,,,,,,~ ral 'hic Ht:llui ~ llt:'>. 

11 I l h I I< A 1-. l.J CA'I ALCJGU E, • &TA~I h. 

w •• J. 8n•t' J'ttl Tllfllt.'Uttlfl J lltt"'tl'ltllou•. 
1 " 'l /u .\n ·1e1 ''""mm ,., ,,,t/, •· '11 IH• W fJ rlcl boforo tho Do ~ge, 

!.'nJI .e I /, p 1 ltt lrtlf I I \\' I: 1 1 • Jt, \', 1• I lll'r,/or fl/ / /1( (,'tulu'(Uill SmrHf 
"/ f,unl /:, /,""• llt t! '/i.At l/r1t•ly /:dtlrtl tmJ A'atud bJ lJr. l<OOitlT 

• J• J(• l -. \... ~ ..1-..J , 'l'.L' ..... LDOT &. CO. , LIMIT ED, l :tll\\'1,11. '" • ' ' '· 
1 AT" UALF. & c ... , " Admlra.hlo worlu ot p opularh104 1 0 lo noo." !J,./Iy 'frlr.rm)ll. 

': 11 , I I /J(J . I 'I' ,.; 1111~ 1,1 I . VNJI(J ,V, l!:.t '. t " 1.11 ·'· I ,,,,.,.,,., l.l\111111•, l .urftnU llt/1, /.~J~Ctl•"· 
-----~~~~~~~~~----------~~~~~~~~~~~ 
I'' J•• J,; 'I' IJ ' () ltl( Jt'Oll A JJ1 A 1.'1!} U lt8 ( J 11' I; () '1 '1 I Sl,_,'_.\ JrJS AN 1 J /1 J.~JJ A () b'S. 

THE MOST PROFIT ABLE AND FASCINATING OF All HOME PASTIMES. EASILY LEA~NT. wo x 
J H . SKINNER & Co. l.avin~: l ll••ol"'"" , .,,.,., , ··•l.tp1 ..... •.lt··rou.: tf, ,· ,r Jo:., ,,."'""" H11,rl:1 ludwllug 25019.99'1YS~Ws l.c~•• 

· PATTER NS ahfl 100,000 fl. <•f ~~.tul '"'" t i,,,. J•ty Ji' ltl.;'l ' WOCJI.J, \ ' rtonr., ~. ; 1.000 Orollll CJf lln.w ' 
.... lltllloCII•c IJII:&IIIIIY uf ' I ()() t.<; , (JIJ I t I I 'i, ~~~ ' .. . .. . , .... ··· ' 111•1111 ...... "' • •• llortr I u . ...... , . I U hrtlrr •• , •• ,,. e , ( I · I would l,e IIOid 

'1,600 l a. Book• of Fretwork Patte rnlll, . ..... (.t,lot.lllllloi: ' I wo lvo: ' ··•.:o: ~.l. rch, t.e .. uulully lllll••.:taJoltrdl II•Jilft 0 w 11
· I 

ret411 .. , le•> t lo .. u 2•1. , untl no .ony :.1 1•1. :.nd 4•l ed• l1 , .. f,, , 1 wlu~h would rel&ll 
1,200 2•. 6d. Boolul of rretwork Patlcrna, r. ....... itoiu~: . , wrloly '.l.rr••, •. , : ... y ' " itt. , ,,, lfrW dc•lll"'• utAnt 11 

utGJ. c .... h. 'l h~c uc.v~c .l .£375 in Value will be GIVEN AWAY. h 
• ' I' le 'J iw'4 ordtrinl lOt'. won 

. A mateur cu.tomen. anlctlll& S' · wonh (I( lic>ill(lh ''""'I .. t .. ln,:uo: "''" t, .. l•'""'"lc• l ""''" " " " .,( t l.c .. t,.,v• to. ·IK• ' • 
w1ll rcc.ctvc a 211. 6tl. Ut:W.L. 1 0 lent a~ 

A.n AUowaoce of 10 per Cent. ;, rtiOdt will ,,., ..... .Jr .... .ill lilt Uti···" ri r .. , w ..... l, •• r. .. ll T .... t.. S:..., Ul .. tn, ·~ ,.. I 

to t c:Ai,, aod 15 per Cent. on orJuo am••untin,: w ~ ... .. ,,,, 111,w , ,.,,, ~., 11!. 1 ~,. "'"" tu"' ""'' ~ttJ/u.-IIJo 111 I u uflt ~/.t( " " 

N .B .-A BPL'P.NfJifJ 0 1'1'0R'T'UNITY F OH BF.G!NN:IDRS. Wood_.. 
CtHII]Ji et ll -,.·rettcurk fJutJlt , t"(IIIIJ.•rl•ll•ll " "'' lt ..... .,. h ..... ., I urty '"l'lot ~ ....... r\wl, I .1 .. , I c.ur IJc"l("' (wuh .ulrl.c~n~:d ,.,., "" 

lo. llandbuuk on Fret work). All Jrol•l,.mlltt r• llrlll, "'' ' '' t.r .... i, .. w Jic: .. u:l l t.rc:c lsuo, wtll Le IO •:.V J' cJit 1 '1' 1 ,,.,~11 nll.dltw',dillo, ,a. : 
fur l'· 6tl. Uultit. Ull Card, ... 6tl. and b, <)'I., r.u•l r.cc. 6ft . . .. tJ •tualll y " " . rtetJ 1•'" """1 t rei wood, " · tyl. : ~~""' free, ,., ..... 
JIO•I fro:e..Li~~Jd. . ~ F I.Cun '-" Polllh1 .. , 

W all llrac kat . NEW C A, TA LOO UES r.f Machinu, 0e>ian• 1 w ..... l, T r.,.l,, c: l<:. , witf, (,~ ll lu•tnli•.n• anti full tuuruct1'1'". ~H ;c1, 1 ,f IJN/1111, ()IIIo 
PMua lk1. and V .. rn .. htn~l pru;c . d., Jl<Al fro:c. A J."jj .. r iiJitJ • .!. i..r'"" Jf.Y rnlwt1~· ,,,.,, .. BE N'r 0 RATI!:J Ultllt , .. , . c .. t. 'r111 ' • 

/itt, 'f'lN11 Cltt.lll, 1k., at Gutotly N1tluetd Pnu1 111 cJr,.,. N , 11 . All order. "'"'/ Le " ''"'..rn JI• flled Ly rcm•tt .. nc:r. A rri.Y- FOLJl 
s~ ,.,.,.,.,.,_,.'-='ltl Ar ,...0 l<lanuf.o41ulr ,. ..,t . . ... ,., .. )hi••W•, 1•' jt CJT 1'jJi'1tE J(A.J1I, NOB • 
~ ... .._,. _..,_ .-;.a~-. .::IIW .__, •' W LJ.,, ..,,,, .• ,,,, .:J~ J~ .;~ J. 

K l11tll7 ,_,H•11 1lilt ,,._,., "'~" .,.,.,(,.~. 
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