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CAR VED CASE F OR AMERICAN 
.~ STRIKING CLOCK. . 
DESIGNED BY F. FAULDING. 

T HE ordinary case of a large American 
s triking clock is by no means "a thing of 
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is divided into t'vo parts by a cross-bar, I been inade, of a small buncl1 of tlo\vers-a 
and there is a piece of clear glass in tulip, a rose, some 11onde:-;cri pt bloon1, and 
the t1pper part, tl1rough 'vhicl1 the dial t\vo or tl1ree leaves, 011 a reel ground. 'l'l1e 
is seen, and a piece of painted glass in case itself n1ay be spoken of as being plain 
the lo,ver part, consisting, in the clock I even to ugl iness, and tJ1c art \\'Ork on the door 
from 'vhich the sketch sho,vn in Fig. 6 h~s as n1eagre and unattractive in the extren1c. 

Not,vithsta.n<ling this, 
tl1e clock itself, ,v]1icl1 
hat> been doing good 
service for n101·e than 
t\Yenty years, is mucl1 
liked, aud its appear
ance i::; condoned for by 
i ts utility, tl1e fan1iliar 
sound of its gong, a11d 
" aulcl lang syne" 

A 

1 

• • . 

• 

i 
I 

... 

co1nbined. Perhaps 
n1any readers of \\TORK 
are vosscssed of such 
a <'lock, ancl n1n.y ' rish 
to transfer the 'vorlt:s 
to :.1 nc,,· and better
lookiug case ; if so, a 
de:-;i~n for t11e ne'v 
case i:-; n O\\' placed at 
their clil>posal. 

It 111nst be under
stood, ho\,·eyer, that 
the use of the design 
J1eed in 110 r1•ay be 
co1dinetl to the large 
An1erica.n striking 
c locks, of whicl1 one 
ha.5 been described in 
the above remarks. I t 
211ay be n1odified by 
r eduction to suit 
sn1aller clock:s, and 
b e inade a...-ailable for 
the s1nall drum clocks 
' "hicl1 have to a O'reat 
extent supersede3 the 
clocks \Yith pendu
l u1ns1 etc. 

beauty," as a glance at 
Fig. 6 (see page 387), 
in \vhich a clock of this 
kind is shown, dra\vn 
on a scale of 1 t in. 
to 1 foot, 'viii serve 
to show. Still, such 
-a clock is a good 
timel{eeper, and the 
souncl of the ho11rs, 
struck in succession 
·On a 'vire gong in the 
f orn1 of a coil, is so 
softand full and deep 
that it is \VOrtl1 \Yhile 
to withdra\v the clock 
and its appurtenances 
in the shape of \Vorks, 
pendulun1, pulleys, 
·cords, '"eights, and 
clial-plate from the 
old case, and en
shrine it in a carvecl 
case, f or,vhich a pretty 

.~nd easily-\vorked de

. sign is afforded in Fig. 
1. That there n1ay be 
no mistake as to the 
.kind of strikin~ clock 
that is meant, 1t may 
be said t11at the 'vooden 
-case, taking outside 
measure1nents, is 2 ft. 
1 ~ii~. high, its breadth, 
15-} in., the widtl1 of 
the casing in front, 
including tl1e plain 
-exttlrnal f raino and 
the intermediate 
moulding, is 3 in. 
}'urther, the \vidth of 
the external frame 
.and of tl1e framing of 
the door is * in. 
l•'rom these, too, it is 
-easy enougl1 t o recl11ce 
the other mea-sttre. 
inents, '"J1ich it is un
necessary to give in 
·detail. I t 'vill suftlce 
to say that t11e object 
of the f ra1ne and 
inoulding is to afford 
.roo1n for the weights, 
'"liich worlc up and 
<lo\vn bchincl them 
one on each side. The 
fran1in~ of the door, 
'v It ich 1s hingetl to the 
in tcr1nediat-0 inould
illg, as sho,vn in Fig(), Pig. 1.-Design for Carved Case for American Striking Clock. 

\'Tith reference to 
t he car\·ed case repre
sented in Fig. 1, it 
inay be n1ade in ,,·al
nut or any si1nilar 
l1arcl \vood. The size 
of the case inuSt- be 
deter111ined by the size 
of the clock, and the 
first thing to be done 
,,·ill be either to 1n~.ke 
a ne\v case, ,,·hicl1 
\vill invol ,·e but little 
trouble and labour, 
or t o get one n1ade 
by ajoiner or cabinet-
1nakcr, to \vho1n the 
necessary instructions 
'"oukl l1a.Ye to be 
g-i Yen respecting size. 
'£he case th11s 1nade 
'"oulcl afford a basis 
or substructure on 



\vhiC"h to fix the ornarnental carving. 
'rhe \VOl>d of 'vhich tlie case or cup
boar<l is lnade :::boulcl not be too thin
not less certainly than k in. stun· planed 
<lo\vn ; anll possibly i in. stuff wbicl1 \vould 
plane <lo\vn to -?:- in., or thereabouts, \vould 
b.e be~ter'.,. 'Ilte "brackets, A., • .\, sho,vn at the 
sides ln J• 1g. 1, should be <lo\\'elled or pinned 
to the sides of the ca~ing. and the plinth, B, 
which niust cover the entit·e botton1 of the 
case, be scre\ve<.l on from underneath. T he 
cornice, c o, at the top should be treated in 
precisely the sn.1ne \vay, ancl the pedi1nent, 
D, blockeLl and glued to top f'ide of cornice. 
1'he carving above the dial, sl10\vn 011 a 
larger scale in Fig. 2, \vill be best cut in a 
solid arch-shaped piece of \Voocl ~ in. thick, 
and then fixed on the 11pper part of the 
cloor, a::; sho,vn in Fig. 1 at E. 'l'he carving 
belo\v the dial, sho,vn on a la.rger scale in the 
AAn1e manner in Fig. :3, should be attached to 
the cloor in the position indicated nt F. Fig. 4 
sho,vs a section of the grooved or ftutecl 
Prilasters, and _l.'ig. 5 a section of the cornice. 
The pilo..'>ters, \vhich are sho,vn at o, o, are 
attached to the front edge of the case, and 
to a strip of 'vood fn.stened to· the inside of 
t11e case, to afl'ord a firm bearing for the 
pilasters. 'l'hey form, 'vith the cornice ancl 
the plinth, a frame,vork for the door, \vhich 
is hingecl t o the piln;:;ter on the right-hand 
side. It is behind these pilasters that the 
weights 'vill work up and do\vn, as behind 
the broad n1oulding in Fig. 6. vVhen the 
ca.rving is completed it n1ay have a finish 
imparted to it \vith \Vax or French polish, 
but the carved 'vork shot1ld be left dull, 
and the mouldings only brightened in the 
manner described, as by so doing a superior 
appearance \Vill be in1parted to the \vl1ole of 
the \vork. Do not use any glass-paper in 
finishing the carving. Amatet1rs 'vill so1ne
ti1nes do this, with the idea thfl.t tl1eir \vork 
will be in1provecl thereby; nothing, ho\vever, 
tends to destroy the sharp and Yigorous 
appearance of wood carvin~ more than tl1e 
en1ploy1nent of glass-paper in finishing. 

l''igs. 2 to G inclusive have been placed in 
the opposite page, as this arrangement is 
more convenient for readers. 

I have 01nitted to mention that the dotted 
g rounds sho,vn in the carved parts at E and F 
are finished so as to present the roughenecl 
appearance indicated by means of any of the 
srnall punches that are usecl for this pur
pose. 'fhe end used for surfacing is generally 
tasl1ioned into some forn1 such as a trefoil, 
etc. 

So mucl1 for tl1e more ornamental a11d 
elaborate portions of the carved \VOrk of 
the clock-case-I 1ne<tn those sho"'n at E 
and Fin l!"'ig. 1- of which, a fter all, there is 
not so very n1ucl1 that involves what I may 
call carving t>roper, for the ornamental \Vork 
in the pedi1n~~nt D, and at the head and foot 
of eacl1 of the brackets, A, A, is sucl1 as 
r11ay be done by any \Vood,vork.er of ordi
nary ca.pncity ; \vbile the cornice, c c, ancl 
the flut~cl pilasters, o, o, present no diffi
culty 'vha.tever, or, at all events, ot1ght not 
to do so, for tl1e worlc in both of them is 
plain and straightl'Or\vard, and in t.he latter 
case ma.y be rea.dily clone by means of a 
scratch or router, \vhich has frequently been 
n1eutioncd ruHl its conRtruction described in 
Vol. I ., page 101, of vVo.RK. 'l'hus even to 
a workrna.n of no g reat skil l the only por
tions that should present any decided diffi
culty are the parts at E ancl J:o'. and possibly 
the stn<1ll carved pieces on each side of the 
<lial and just belo'v it. 

No\v the question is, ho'v may this diffi
culty ue surmounted by anyone '"ho can
not, or will not, attempt the carving. By 
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fret-\vorkers it may be easily done, for a 
thin overlay of the for1ns indicated at E and 
F might . be placed in the positions now 
occupied by the carved work, and pierced, 
or cut 'vith a fine fret-sn\v in such a manne.r 
as to imitate very closely the patterns that 
are given in F igs. 2 and 3. In this case the 
edge of the overlay will represent the outer 
lines of tl1e projecting parts that form the 
borders of the panels, the borders then1-
selves bein~ on1itted. The pattern being 
cut out 'vil1 appear as if sunk in the over
lay, and the wood below \vill appear through 
it. Tl1us, an effect similar in some measure to 
inlaid work will be produced, and, if the door 
of tl1e clock-case \Vere ebonised, and the 
overlay were of thin white holly, or, better 
still, of xylonite, the semblance of inlaid 
worlc iu ebony and ivory 'wo11ld be obtained. 
Another and perl1aps a better way would 
be to cut out tl1e ca1·ved work in outline in 
the tlat, and the borders of the panels and 
other ornamental parts, at the sides of and 
belo\v the dial, in xylonite or white holly, 
and attach them \\'ith glue to t11P. woodwork 
belo\v. Indeed, a very close resemblance 
to the actual carved \vork itself might be 
produced, if, instead ef cutting or carving 
it out from the solid, t he fran1ing of the 
sunken parts and the carved pattern \Vere Ctlt 
out in wood of i in. in thickness .hY. the 
fret-saw, and the edges sufficiently reauced 
and rounded, and the markings of the foliage 
and drap~ry sufficiently taken out by aid of 
a V-tool to remove all impression of the 
flatness that is inevitable if the cut-out 
pattern were put on in the solid; or, in other. 
words, of uniform tl1ickness throughout 
'vithout any attempt at relief by the means 
of the V-tool and the simple tools used in 
chip-carving. It will be understood tl1at 
when xylonite or any other material is 
used to gain the effect of inlaid 'vork, the 
inaterial should be as thi11. as })Ossihle, n0t 
thicker, in fact, than cardboard or Bristol 
board of tolerable substance. So much has 
already appearedin WORK upon the subjects 
of inlaying and marquetry that these n1at
ters need not be gone over again here. Nor 
is it necessary to do more than ref er the 
reader to the " Shop " pages of WORK for all 
information as to m3.terials, etc.J for carrying 
out the present bit of \vood \\'OrK. 

AN EASILY MADE FIXING TANK. 
BY W. E. D., JUN.R. 

• 

HYPO. BATH-ITS N&O.ESBITY-BEST FORM-MAK· 
IYG TANK-?vlATEHtAL TO Us:m-SIZE-liO\V 
MADE-CASE l<'Oll TANK--Dll'PER-COVER. 

EVERYONE who has taken up photograpl1y 
ltnO\VS that before the negative qan be 
brought into the claylight and used, it must 
be placed in a hypo.-s1tl phite of soda solution; 
this solution n1ust (or ought, if good worlc 
is to be done) l)e kept. in. a separate dish 
or tank ; tl1e question then arises, "What 
is the best f ortn to 11se 1" 

In my opinion it is one in which the 
negative is placed in an upright position, as 
in the old 'vet-plate process the glass was 
let down into the silver bath, beca\lse in 
this position the silver, as it is fixed otlt, 
settles to the bottom of the tank, as well as 
c·ther impurities, and this is not distttrbed 
when other negatives follo,v, as in a flat 
dish ;' it is also easier to ta.lee out, and much 
less fear of breakin,g the film. 

For a long time I used an old silver batl1 
to hold the hypo., and found it answer 
fairly well, the chief fault being that I 
could only fix one negative at a time; so I 
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resol'"ed to make a larger one, and lookinc. .
round :for a material to use, I fixed upo~ ~ 
gutta-percha, a.nd have found it ans,ver , • • 
exceedingly well. 

Suppose the reader \visbes to make one to c 
take half-plates as the largest size. I "·ould J 
recommend that the bath be just about the ~ 
size for half-plates one way and quarter- -
plates the other-say, an inside mcasure1nent < 
of 6~ in. x 3~ in. x 6 in. cleep · it is as \Yell I 
to decide upon the exact size. 6ut out paper ·1 

patterns and take these to the shop, so that , ;1 
the gutta-percha can be cut fron1 the piece f 

~o the. proper size and shape, thus prevent- · . 
ing any \vaste. 

When you have the five piece!\ ready for • ·· 
making the tank, heat an iron red-hot, dra"' 1 ' 

along the edge of one piece and the side ( 
of another, bring t11e t\VO pieces quickly . ' 
together~ and by holding a little time until ~ I 
set they will be :firmly fixed ; if l\Ot, and : l 
they betray any tendency to spring apart, "' , 
you tna~· use small brads or screws, as you · J 
\vould in n1aking a box. Proceed in the :.. 
same 'vay 'vith the other side and end, the11 t 

put the bottom on; 'vhen done, take t.lle ( 
red-hot iron and dra\v along the edges of :t 

the join both inside and out : this \vill ca.use . :.. 
the glttta-percha to run and fill up any . ) 
holes, thus making it perfectly water-tight; ; 
do the same round the heads of the scre"·s :
or nails ; you can theri put grooves along the !. 

sides and ends to b.old the different plates, .. 
fastening them on in the same 'vay · then ' 1 

put on one side for a little time so t~1at it , ii 
may set. 

Now make a wooden box to fit tightly , ' 
rouncl the tank : thin \VOod, such as t in., • 
\\•ill answer every purpose, but unless the ( 
gutta-percha is thick it \vill be better for :: 
so1ne support, and by using thin it con1es <
cheaper. :tifake the bottom of the 'vood box } 
an inch larger all round : this gives greater 1 

stability. 
A dipper, to put the plates in the tanlc ) 

and take the1n out again, will be found very ' 
useful. If you have one belonging to a.n old - l 
silver bath, this will answer perfectly ; if not; , 
take a strip about 7 in. x 2 in., eitl1er of 3 
gutta-percha, thin 'vood '"ell covered with r 
shellac varnish, or glass ; a ledge to hold ! 
the negative should be cemented on a.t the ~ 
bottom. 

A cover to keep out the dust and partly 1 
prevent eva.porat1011 con1pletes the tank. 

Should any furtl1er information be re- -
quired it \vill gladly be given through t 

''Shop." 

ARTIS 'J' IC LITHOGR,\PllY. 
' BY MISS AD.A. J. ABRAHAM. 

~f ORE ABOUT CHALK V.,T ORK. • 
CHAT.K AND PEN ON STONE-COIU\EOl'IONS AFTF.K l'l 

E1'CHING-HQ'V TO HOLD 0HALK- 1VlODE 0111' '!lo 
1VonK ALWAYS PEROEl'TIBI.E IN COLOUllJ!))) (( 
DRAWfNG-GllOUP OF LEA.VES- 1\{JXE.D S't'tlv.li'l :,( 
IN COLOURED 'VORK-lNTELLIGENCE AND FEEL• --: 
ING IN WORK- LR'l'1'ERPR1'SS, \VlTH DRA\VlNG8 

1
P.J 

.,-UNIFORMITY DESIR,\BJ.E IN SERIES 0}' DnA,T· -~ 
INGS-'V ORKING \VI'l'H lt!AGNJ~'YING·GLASS. 

THE student should feel that he grasps. ai 
the stone with the chalk-that_ is to say, .• 1 
that he works into the grain of the sto~e. . 

In holding ~he pen, be . may u~e it ns 1t 
lightlf as he likes, as the ink ffo"·1ng from 11 
it wil do its O\Vn worl{ on the stone ; but It 
with the chalk it is different, for he must 3 
use a certain amount of pressure, however , 
light the tint may be : thercf ore the nee~ -: 
sity of using li~ht crayon-holders. ( Vid~ ~ 
parag_raph on "vhalk," page G6, No. lO'J, •1 

' 1 ol. III. of WoRK.) 

• 
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There are ti1nes when corrections can 
be 1nade after the stone has lieen etched by 
darkening tints with the chalk, but the 
artist should advise the printer that he 
intends doing so, that the stone may be 
most carefully prepared for him. He must 
remember in making alter•ttions by stippling 
over chalk \York not to do so too strongly, 
or to inake the dots too large, as the tint 
already on the stone is most deceiving to 
the eye, and an other\vise good tint may be 
completely spoilt by the dots sbo\ving up 
"·hen printed about three times the strength 
of the rest of the tint. 

There are as inany modes of working 
with the chalk as there are \Vith the pen; 
in fact, more, as there is so much more 
scope for the student's artistic taste to have 
its bent. In dra,ving a sky, a fiat point 
\vonlcl be preferable to a fine round one, 
and by holding the chalk at the end of the 
holder make the lines as broacl as possible; 
or don't show any lines at all, but put 
a tint on the stone with the broad chalk 
evenly and smoothly ; in fact, almost rub 
it on, making it stronger at the top and 
gradually fade into the distance. Shoulcl 
there be clouds in the r>icture, these ma.y be 
dra\vn in comparati,·ely short, broad, curvecl 
lines fading at either end, \vhich may be 
joined by and slightly crossed by others at 
a slightly different angle. "\iVhen this is 
filled in a good effect is produced by the 
different treatment in \V'Ork1ng; but I really 
can only repeat myself, and sa.y, in litho
graphy, the same as in dra,ving or painting, 
the student 1nust use his O\vn artistic kno\v
ledge and taste, and kno'v what style of 
\vork is necessary in clrawing different ob
jects ; and if he persistently follows the 
elementary and necessary rules, the know
ledge and experience \vill be gainecl by 
every succeeding piece of dra,ving he pro
duces. 

On looking at a colourecl drawing \vhich 
has been dra\vn with the brush and pen, the 
mode of 'vork is invariably seen, 'vhether 
the tint be broken, fiat, or shaded, etc. 
For instance, anyone 'vho understands 
lithography can imn1ediately, on looking at 
a Chrfa:tmas card, tell 'vhether it has been 
\Yorked in little lines or dots, etc. But in 

Fig. 2.. 
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Fig. 6.-0rdina.ry Case of Large American Striking 
Clock-A, Section o! Moulded Frame. 

chalk drawings the style of work is not 
quite so easily detected, especially in colour 
pr in ting. You can only see the effect, 
\vhich certainly gives the dra,ving a much 
more natural and artistic appearance, al
though, from a commercial point of vie,v, 
perl1aps not so ;profitable, because of the 
necessity of printing from the original 
stones, on account of the difficulty in trans
ferring good fine chalk: tinting. 

Take a group of leaves. In pen \York 
they wottld be either stippled or drawn in 
fine lines, \vhich must inevitably show 'vhe11 
printed; but in chalk the tinting would be 
laid in in clear firm lines, 'vith a broacl 
point and the sicle of the chalk used ; then, 
after crossing these at about an angle of 25° 
with lighter ones, still using the broa.d 
point, fill in any patches or spaces left with 
a fine pointed challc. I f this be printed in 
colour, a much more natural \vater-colonr 
effect is produced. Of course, if a lot of 
colours are used, it considerably lightens 
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the artist's work, besides tl1e finer finisl1 
given to the dra,ving; btlt as .everything 
no,va<lays has to give \Yay to / cheapness, 
we have to see ho\v to obtn.in the best 
possible result \vi th the f e'Yest possible 
colours. By using a strong yello,v, blue, or 
red, as the case n1ay be, ancl :::hading it i11 
such a manner that \vhen the one colour is 
i)rinted perhaps half a clozen different tones 
are produced, 'viii naturally reduce the ex
pense, instead of printing t\vo or more 
shades of the one colour, ,,·}1ich1 in the 
above insta11ce, is done H\\'ay \vith by the 
artist's cleverness in execution. 

Very often in coloured dra,vings the style 
of 'vork nlay be mixed: that is, :$On1e of tile 
colours \VOrked \vith chalk, and others 
stipple, but it is simply a11 impossibility 
to say which means should be used for 
any special colour. I ca11 only quote fot· 
exa111ple <t good-sized landscape subject, 
\vitl1 figures, etc., in the foreground. N O\V 

those stones on \\•hich the sky and distance 
are \vorkecl \vould be n1ost effective clone in. 
chalk, \vhilst the figures, foreground, etc., 
\voulcl be best dra,vn in lines - stipple, 
splash, et.c. But the student n1ust not 
forget that should he he \YOrking a light 
blue stone, >vhich \vould dra'v the sky, he 
must also clra'v the f orep:round in that colour 
in chalk, as the stone \vill be grained. 

I trtlst I have not tired the student's 
patience i11 endea>ouring to explain 110,v t<> 
execute a goocl piece of artistic dra,vi11g. 
but I a111 stu·e he \vill understand ho'v rnuch 
I " 'ant to in1prcss upon hin1 the necessitj
of pt1tting intelligence an cl feeling into hi::; 
\vork, so that he iuay not fall into thn.t 
fatal error of being a 111ere inechanical 
machine, \vhich, ttnfortunately, is too often 
the result of any art requirin~ t echnical 
Illanipulation, and \\Illich in rithography 
consists in reproducing clra,vings antl 
slcetcl1es by 1neans of clots and lines. 

After a dra\\·ing i:$ con1plE~ tecl, letterpress 
is so111etin1es reqttirecl to be added at the 
foot oflit ; so to save an extra i)rinting this 
is done by the draughtsn1an, nncl tr1111sfcrrctl 
to any one of the stones, "•hichever colour 
is inost suitable : generally a dark grey 01· 
bro\vn ; b11t the artist must kno\\· '"here this 
is coming, and, if possible, not etch that part. 

Fig. 3. 

Fig, 2·- Ha.lr or Carved Arch at Top or Door as shown at E, Fig. 1. Fig. s.-Oarved Work on Panel at Bottom of Door, below Dia.I, as shown at F, Fig» L 
Fig, 4.- Top and Section of Pilast er at Side of Door . Fig. 6.- Section of Cornice above Door. 



111 arranging a series of small dra"·ings 
011 one stone, t:he student should try and 
. ·~ct t ho~e of the san1c tone together, for 
:iu 'viii ;;ce presently in i)ractical \York: that 
i t i::; not \vell to d ra '"' say, 11alf a stone 
''"ith very heavy \vork, such as solids and 
stronp; tinting, a.nd the ot.her l1alf \vith very 
Jine line and stipple \vork:. Tl1e dra"rings 
:-:hon ld, if possil1lc, he uniforn1, or two dif
ferent stones should be used. I do not 
nican those subjects requiring the gradations 
in shading fron1 strong tinting or solicl 
to the finer sl1acles, such'" as the above dia.
.!.{r;1n1s ; but "\vhere one dra,ving may require 
gren,t depth, strength, and force in \VOrk:ing, 
•tnot/1.er n1ay require to be verj' delicately 
;\nd finely dra\vn; and as tl1e etching for 
t\\'0 st1ch dissirnilar })ieces of work requires 
1litf~rent trcatn1ent, \vhich "·ill be spoken of 
later, it \voulcl not be advisable to l1ave 
t.hen1 on the same stone, n1ore especially as 
in the print.ing the for1uer would require 
donble the qt1antity of ink: to the latter. 

I 1nust "\Varn the novice against the bad 
l1:i.bit of accusto1ning hi111self to "\Vorlt witl1 
a n1ag:nifying-<>'lass, for if he does tl1is he 
'vili get so used to it that 11e \Vill only \Yith 
.~rca,t clitticulty and force of will be able 
to d ,) a fine tint " ' ithout it, especially in 
::;ti 11;·1] e \York; and it is nnnecessary, I an1 
;-;u1:~. for ine to point out the strain it wonl(l 
be •)n tlic eyes to contin11ally look through 
-' "l"l '"-.. ~ ;::,t •-i •• 

In son1e fine "·ork it is absolutely im
}10:-;sib!c to do it clearly and distinctly with
out ; but as this is an exception, there 
is n•"> reason vvhy it should be made a 
1H·act.ice, and after any such \vork is finished 
the glass should be entirely put away, and 
not brought out again unless the occasion 
rcq11ire;; it. 

---""*~·---

BOILER EXPLOSIONS . 
BY FRANCIS CA111PIN, C.E. 

CJ.AS~ES 01" BOILER ExPr.osrox-BOILER INSUR
_\:\OE-PHENOMENA ARTSIN(;. ~·no~c THE BOILING 
01•' \VATElt-SUODEN CONVERSION o~· Axnr,ESS 
'\VATER INTO STEA~l-FO\VLEll'S EXPERIMENT 
-EXl'J,ANATION 01•' CAUSES LEADING TO BOILER 
Ex1>LOSIONs-DEr'ECT!VE PLATES. 

Tng failures of boilers l)y explosion or col
Jap!:!e tnay be dividecl into t'vo classes : those 
in 'vhich the causes lie on the surface, ai1d 
1rc, therefore, easily ascertained ; and those 
in \vhich the accident occurs tinder circu1n
~-;tances tl1at do not adn1it of a clear explana
ti (111 ' 

'fhe f ormcr class of disaster;; may be pre
Yen ted bv care and intelligent supervision, 
such as 'is no\v rendered available to all 
f;tearn boiler t1sers by tl1e Boiler Insurance 
(_:!0111panies. They a.re due principally to t\vo 
set.-; of ca.ttses : one is \Vear and deterioration 
by corrosion, and the other over-heating of 
fines. co1nn1only arising f ron1 the deposit of 
sea le. 

T \) the t111scientific ol)scrver the boiling 
a.nd c,·apora.tion of " ·a.ter seen1s a very 
si1nple process, and one not at all likely to 
~ive rise to any surprises. This, hovvever, 
is not the correct vie\v, and it has long been 
J;:no\\'l1 to i)hysicists that under certain con
dition>; tl1e heating of water nlay lead to 
p heno1nena of a.n explosive character. It is 
'veil kno,vn that 'vater 11as tl1e property of 
n,bsorbing and retaining considerable quan
tities of gases: 11ence 'vater found in 
nat.ure '''ill be saturated witl1 atmospheric 
air, and this air exerts a notable influence 
11n the behaviour of 'vater 'vhen heated, as 
jt scen1s to aid its evaporation. 11any years 
liack .YI. Donny, of Ghent, found that water 

BOILER EXPL<J.SIQNS. 
~ , .. 

deprived of its dissolved air might be heated · 
to a temperature of 360 degrees F~hr, before 
it entered into ebullition; it would then 
burst into steam with exph~sive violence, 
scattering the contents of the'vessel contain
ing it. For a reason which will subsequently 
appear, 've call particular attention to the 
fact of the suddenly developed st.earn carry- ' 
ing the surrounding water with it. Of 
cot1rse, the whole mass of highly 'heated 
water is not vaporised, as a great quantity 
of the heat is immediately rendered latent 
by vaporisation of a part of ~t. The ex
cess of heat over the boiling pQint is 148 
degrees ; and, as the latent heat of steam at 
atmospheric pressure is 967 degrees, only be
t,yeen one-sixth and one-seventh of the bulk 
of water could be evaporated. at that pres
st1re, though, of .course; a smaller 'quantity 
might be generated at a higher pressure. 
The reason a smaller quantity of steam 
would be evolved at the higl1er.pressure is 
because the water, ·keeping the same tem
perature as the steam, would not yield 
enough sensible heat to become latent. This 
explosive action has been pointed out as a 
possible cause of boiler accidents by some 
scientific authorities, especially in cases 
\vhere fires have been banked up and the 
\Yater unrene\ved for som~ time; but on this 
point \Ye shall have nlore to say. · , __ ._ 

A short time since _ n1r. F. G. Fo~r, 
of Connecticut, U.S.A., made an expel'iment 
'vhich tends to show that it is dangerous to 
t1se 'vater containing air. According to this 
scientist, if \Yater containing air is heated 
in a boiler until steam of low pressure
say, about 40 lbs. per square inch-fills it, 
and it is tl1en inverted or shaken, the pres
st1re will suddenly rise to about 80 lbs., and 
tl1is, he thinks, indicates the cause of many 
boiler explosions. He accordingly advises 
tts to discharge all the air from the water 
before feeding it to the boiler. 

Taking ·these two statements as they 
stand, we appear to be in a dilemma, 
for \vhichever way we turn we are met by 
clr~nger. One experiment shows that airless 
"'ater is most dano-erous to use, while an
otl1er leads to the conclusion that the 
presence of air ma.y lead to a catastrophe. 
Let us, however, look a little closer into 
these nlatters, and see if we cannot find 
some means of escape. We will go back to 
the case of the water from which the air 
has been discharged. 

In tl1e first place, it is to be .noticed that 
the experiment is ma{le under atmospheric 
pressure, 15 lps. per· square inch, so ~hat 
\vhen a part of the heated water bursts into · 
steam there is no sufficient resistance to 
prevent it acting suddenly and carrying the 
remaining water 'vith it ; and, as water 
strikes a somewhat solid blow, a startling 
effect is produced. If, however, this 'vater'\'\'ere 
in a boiler containing steam at 150 lbs. (ab
solute) pressure per square inch, the evapora
tion would proceed quietly, be·cause there 
\vould be a resistance equal to the force of 
the fresh stean1 generatedJ or 0n the point 
of being generated ; for wnile the tempera
ture of the water and superincumbent stea1n 
are the same, evaporation wi:J.l be suspended. 
Now, if we suppose the boiler pressure 
be allowed to run down ,t0 atmospheric 
pressure or thereabouts, and then rapid eva
poration to commence, the steam thus eva
porated, being confined, WC?uld rapidly rise 
in pressure and, of course, in temperature; 
and as soon as its temperature exceeded 
that of the· water it would be condensed 
again, so that the pressure ~<the boiler could 
never reach 1'50 lbs.-that -1s, 135 lbs. above 
the atmosphere- so that actual burst1ng 
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from ever-pressure is hardly to be feared on 
this account . 

There is~ however, another view of the 
case, Water deprived of its air by mechani
cal means is in a different position from 
that deprived of air by heat in this respect, 
that when the air is removed in the former 
way the molecules of water come closer to .. 
gether, and, their mutual attraction becom
ing propor.tionately stronger, they require a 
higher degree of heat for their dispersion 
into vapour, and this dispersion will take 
place in ~ more vigorous manner. When, 
ho"'ever, air is driven out of water by heat, 

• ' • 

it would seem reasonable to conclude that 
it is displaced by aqueous vapour, in 'vhich 
case :QO closer approximation of molecules 
will occur, and the "\vater will evaporate at 
its normal temperature. If the case were 
otherwise, we might expect an explosion 
every time a boiler fire is lighted, as the air 
is driven off before the temperature of ebul
litio11 is reached. It is very obvious that 
"\Vater does dissolve or absorb steam in pro
portion to the pressure under \Vhich it is in 
contact with it ; for if we draw \vater fro1n 
a steam boiler into an open vessel a large 
quantity of steam will escape, and this 
steam is certainly not getierated after the 
water leaves the boiler. If the \y~ter, aftP,r 
having been boiled, is allowed to cool so 
that air cannot reach. it, it will, when cold, 
assume -the condition of \vater from which 
air has been removed mechanically; but if air 
has access it 'vill be absorbed, and the water 
will resume its normal condition. 
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Mr. Fo'\\•ler's experiment of inverting or 
shaking up a boiler represents a state of 
affairs which can hardly occur except in a 
railway accident or a collision between 
steain vessels; but yet it has an interesting 
aspect, and further researches to determine 
.the cause of -the results reported would seem 
worth undertaking. A hypothesis might be 
hazarded that the air first expelled from tl1e 
water carries up with it the vapour with 
which it is saturated at a temperature of -r 
212 degrees, and remains in that condition in 

I 

• 
I 

• 

a stratum separate from the steam subse
quently generated, and at a lo\ver tempera
ture. When agitation or inversion occurs, -
the air and its contained aqueot1s vapour will 
be raised to/ a temperature of 287 degrees, 
which will necessarily cause their expan
sion, and therefore the increase of pressure 
in the boiler. If this is tl1e explanation, the 
trouble would cease as soon as the boiler 
gets to work, as the air entering with fresh 
feed water would all be heated up to the full 
temperature in 1)assing through the water 
already in the boiler. If dan~er is antici
pated, the first lot of air might be got rid of 
by blowing it off. 

It has been suggested that boilers have 
been destroyed by sudden blo,vs from the 
contained water dt1e to its being carried up 
bodily by its contained steam on the occur
rence of a sudden loss of pressure-such, for 
ii1stance, as \vould happen if a plate gave 
way and released the steam instantaneously; 
b11t this is a case \vhich is under control, as 
the primary cause is the defective plate. 
Taking the matter altogether, it seems that 
the causes of boiler explosions are getting to 
be pretty well understood by those whose 
speciality lies in that direction, and that 
before long what remains of mystery will be 
for ever cleared away. . · 

Readers inter,ested in this subject should 
read the papers on " Engine and Boiler 
Management" by Mr. 11. Po,vis Bale, which 
are now app.earing in '\VoRK, and which 
afford much useful information not to be 
f0ttad in a collected form· elsewhere. 

I 
• 

r 

l ' 

• • 



• 

I 

f, 
} 

' 

' t 
;.. 

< 
I 

t 
\ 

' 

' • 
• 

r 

I 
I 
I 
~ 

f 
! 

l 

I 

' • 

' 

t 
' 

• 

• 

, 
• • • • DOVETAIL J'OINTS. 

DOTE TA."I J, JO I ·N'T 89 ;' · :-. a. few ueiel~ged \ clii'sels .wm· almost·. be 
BY FRED CROCKE'& . . . absolutely nece~. 

' Oomm01i lJ<ll!e~ail._ -Th~ most common 
Toor.s-CoMMON DOVETAIL-SPACINa-Po.srmo:N! f0~m is used' ~t .t~ !!-1]&~ .of two boards 

Oi' PINS- LA!' DOVE'rAiri-SEQRllT D0VE'l'All, '· (Jf1.g,. l). .I.n. m~µ:,19~ tJHs Jqi~t~ bqth .e4g~s 
LAPPED-SECRET DOVETAIL, MITllBD-DQV:E- I are sh0t true and'' equate' ; ' a gauge-line lS 
TAIL HALVING-HALVING ' D.OV.E'rA.ILED· BOTBI fun.' round one boii.rd at' i 'distance from the 
WAYS- BLOCK APPARENTLY DOVET.AILJll,D ON, • 1 •d- r• aJ "t • tli ' tl;.f ,l•- • '· f th th FouR SIDES. en equ _o . e .wc.1U1es~. o e ~ er . ' . 

• 
• • 

Fig. 6.-Secret Dovetail 
mitred. 

Fig. 7.-Dovetail 
Halving. 

• 

• • 

• 

. . 
Fig. 3.-Dovetatl bevelled 

· ~much. 

• . 

Fig. 4.- Lap Dovetail. 

Pig. 9.-Block With Dove
tail on Four Sides.. 

• 

• 

• • 

• 

then· be squared over, cut down to the 
gauge-line, cleaned out, and tried together. 
The second method is to first; mark the 
sockets ou A (sometimes on common work: 
the marking is dispensed with, the worlcman 
using his eye as a guide) ; then run the sa\v 
in down to the gauge-line ; put A on B, and 
mark the ffins 'vitl1 the front tooth of the 

e 

Fig. 1.- Comm£n 
Doveta.ll. 

- -=:::....- · -
' 

Fig. 2. - Dovetail Joint 
badly cleaned out. 

Fig. 5.-Secret Dovetail, 
lapped. 

Fig. 8.- Ralving Dovetailed both ways . 

DovETAILED joints are used in a. great 
variety of trades and n1aterials, but the 
I>resent paper will only apply to th?se u.sed 
hy the wood-worker. These consi.st of ai 
tapnr mortise or socket on one piElee 
(.H,. F~g. 1 ), a.ncl a. pin or tenon on the1 0thev 
(A, F1g. 1). 

.Tools.-A detailed description of these 
w1U b~ scarcely required, as they aire in 

. general use for other purposes, but St small
backed saw, known as a. dovetail B&W, &nd 

.. 
• 

OJle, and the other board is treated similarly. 
Now, two methods are followed. Some mark 
and cut the pins first j others the sockets. 
In .the ,first method \B, Fig. 1) you would 
hav.e the J>ins c~refully spaced, and the 
ei~gt~s maiJfl~ed w1'ti the bevel; the saw 
w:ettild. he run in down to the gauge-line, 
airtd the E1pJ'roe21 bet\v.een cleaned out 'vith 
~hisEtl 11n:d ~MJ.et. ~h~n B WO!J.ld be put 
o~ t\l~ top 0~ ·,A, aind the mort1.se marked 
w11~h a shairp-pointed scriber. These would 

-~· ... 

.. 

. 
saw; cut the pins, k:ceping outside of t he 
sa,v-ma.rlc sufficiently to allo\v of the pins 
fitting fairly tight ; then botl1 pieces tnay he 
cleaned out and tried together. In cleaoinf:' 
out the mortises and the spaces bet,veen the 
pins, tl1e vvorlcer inus~ first chop half-\va~' 
tl1rougb, tl1en tttrn tltc board over. ancl 
finisl1 from the other sicle, eare being taken to · 
hold the chisel upright, and not so as to cnt 
under, as shown in· :U'ig. 2, which is so1ne
times done to ensure tlie joint fitting on the 

• 

• 
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outside. Another bad practice is to leave 
the pin:s long, nncl rivet the1n over \Yith the 
hn.11111\cr \vhen the joint is glued up. 

.)j,nc1:ny.-'fhe n1axin1un1 strength wo11ld 
lie gn.ined by hn.ving tl1e pins and sockets 
eqnn.l ; but this is scarcely ever done in 
}H\\ctice, tl1e 1nortise being 1nade so that the 
sa\v '"ill just clear at the narro'v side, 
the space being fro111 eigl1t to ten times the 
'vidth of the widest side. S1nall pins are 
11secl for the sake of appearance, but fairly 
larg.e ones are preferable. The outside pin 
shonld be larger than the others, and should 
not be too tight, or there is danger of its 
being split otr, as sho"'n at A, Fig. 3. In all 
dovetailed joints the angle should be slight, 
and not acute (as i;ho,vn in 11'ig. 3). This 
looks st.rong, hut is not so, as there is 
danger of the pieces, B, B, being split off in 
puttin~ _togetJ.ier: 

l'o-~it·io1t oj Pi1i.s.-\Vl1en boxes are n1ade· 
the pins are generally cut on tl1e ends, the 
sockcti; being on the sides. Dra\vers have 
the pins on front and back, the rule being 
t o have the bevelled parts so that they are 
in opposition to the greatest stress that 
con1es upon the piece of " 'Ork to which the 
joint i::; applied. . 

Let}> Dol'etai!.-Fig. 4 sho,vs this joint, 
'rl1ich is use<l for drawer fronts, the end 
grain bein,!): concealed on one side. 

/3er.rf't Dovetail, Lar>J>ed.-li'ig. 5 sho"·s 
this joint, the end grain being almost con
cealed. '!'be pin B is n1itrecl1 A being cut to 
correspond. 'fhis joint would be suitable 
for a \vork-box, the joint of the licl coming 
through B, so that '"hen open it has the 
appearance of a n1itred joint. 1'his is a good 
f <1rm of joint, is more easily 1nade than 
Fig. 6, and if, after ~luing up, the edge be 
rounded, it eqttals it in appearance. In 
Jnaking this joint, first cut the pins, then 
the lap, and n1ark the sockets '"itl1 the 
scriber. 

Secret Dovel a,il, 1lli tr eel. -Th is joint (Fi~ 6) 
is the nlo.st ditlicult to put together. ·1·he 
top pin is mitred right across, for the sake 
of appearance. In nlaking this joint, both 
parts rr1ust have a lap or rebate cut on them, 
sin1ilar to the socket part of Fig. 5. Then 
the construction \\•ill be nearly the same, 
'vith the addition of mitreing. 

JJovetait llalvin,g.-This joint (Fig. 'i) is 
objected to by son1e \vriters, because \vhen 
.. A. shrinks it will depend for its support on 
the scre,v, nail, or bolt, as the case inay be. 
'l'ben the clovetail form \Vill be of no 
assistance in strengthening it, but will he a 
source of 'veakuess at the shoulder, and the 
in ore the joint is bevelled the\veaker it \Vill be. 

lfalving D ovetailed botli Wa11s.-Fig. 8 
sho,v.s this. A gives the appearance, and 
the 1nethod of putting together n1ay be 
gatherecl from B. 

IJLock a~>J>arently Dovetailed on Four 
.5'icle.~.-Th1s is sho,vn at Fig. 9. A shows 
t-he block, and B the method of dovetniling. 
'fhe pieces are dovetailed together \vith t\vo 
pins, and then faced up to the s1naller 
section sho,vn on the end of B, ,v]1ich gives 
the appearance shown at A. 

'fhe t'vo last-mentioned joints are of no 
practical val1le, but are rather curious. 
:i.\In.ny other applications of the dovetail are 
1.lSed, but cannot be described for "'ant of 
space ; but the colurnns of "Shop" .are 
ahvays open to the reader \vho reqtlires 
ad vice. 1\.n10.teur \vood-\vorkers n.re 111ore 
cli::;po::;ed to nail ends of a box, for exa1nple, 
to sides insten.d of connecting then1 by tlove
ta.il joint<>. '!'his 1~1ay. l~e a.11 ver)' '"ell for 
ron~h \vork, btlt 1n Joinery and cabinet-
11i::1.king tl1e dovetail joint is n1uch to be 
l>l'cfe1·red. 

ANOTHER HINT ABOUT RAZOR 
S'fROPS. 

BY OPIFEX • 

I N page 7, No. 105, of the present volume of 
vVoRK, P. B. H. gave some very useful hints 
on the subject of stropping a razor which 
should prove acceptable to many, as we may 
safely say there is no mechanical process
except the use of a knife and fork-in which 
so great a number of men are daily engaged 
all the world over. And yet, as far as my 
observation goes, comparatively f e'v know 
how to perform this simple operation to the 
razor's advantage. 

The wonder is that so many razors shave 
at all, and the credit of their doing so is 
certainly due to the makers of the instrn
ment rather than to the users in the great 
majority of instan.ces. With regard to the 
use of the strop described by P . B. H., "little 
can be added to his remarks ; the only 
exception I take to ·them being that he 
recomn1ends "flour of emery " to be applied 
to the strop, for if the ordinary flour emery 
of commerce be thus used, the result will 
be disastrous to the razor. The fact is that 
nothing but the most perfectly levigated 
flour of emery sl1ould. ever be used upon 
a strop. · · 

~fy object in writing, however, is ta ~g
gest that neither P. B. H.'s strop, nor tne 
common strop of leather, etc .-used by 

~:::~~-¥#§4> 
Fig. 2. 

Fig. 1. 

Fig. 1.-Diagram showing Section of Razor as 
applied to Barber's Strop. Fig. 2.-Convex 
Surfaced Razor Strop. 

barbers-is suited for the purpose of sharpen
ing or keeping a razor sharp, as both, but 
especially the la.tter, tend to thicken the 
edge of the instrument, and thus to detract 
from its cuttinO' power. · 

The edO'e of a razor being forn1ed by 
grinding both sides of the blade llpon a 
\vheel until the portions of the sides which 
f orn1 the edge are the nearest thing possible 
to being parallel without being actually so, 
it follows that, in order to preserve the 
shape of the blade as finished by t11e maker, 
it will be necessary to apply it to an abrad
ing and smoothing surface, \vhich shall 
correspond in some measure to the shape of 
the surface 'vhich ocigina.lly formed it-i.e., 
a wheel. 

Now, this is exactly what the ordinary 
strop, whether rigid or flexible, does 11ot do. 
In the former case the concave surface of 
the blade is applied to a. flat surface ; in the 
latter the edge bears upon a. surface which 
for1ns an obtuse angle with it, as shown 
in Ji'ig. 1. 

Anyone who inspects the edge of a razor 
through a strong magnifying-glass will see 
that it consists of irregular teeth, like a very 
jagged saw, and will be able to appreciate 
the effect produced by either of, the metl1ods 
alluded to. 

By frequent stropping these teeth are 
bent fron1. iiide to side, until they are even
t11ally broken off, and the ed~e becomes 
s111oother, but considerably thicker, and, 
therefore, comparatively blunter. 

To obviate this result, I suggest tl1e use 
of a strop (about sixteen inches long, in-

eluding the handle) shaped as represented 
at Fig. 2. The " body" of the. strop is of 
mahogany, and is co>ered with finest buff 
leather or buckskin-in my case made from 
one of an old pair of braces ; it is coated on 
one side with finest jeweller's rouge and 
blacklead, made into a paste with suet; 
the other side is the plain leather. Use it as 
directed by P. B. H. in the article already 
quoted ; I have done so every clay, witl1 
very rare exceptions, for ten years, and have 
never had my razor ground or "set" in all 
that time, because the original edge has been 
preserved. 

TlIE ZITHER: HO"\V TO MA.KE IT. 
BY R. F. 

. 
lNTRODUCTION-W OOT>-P A'lTERNS-CONSTRUCTION 

OF lNSTRUMENT-V ARIOUS PARTS-FITTING OF 
PARTS-GLUING PARTS ToGETHER-BRIDGES
FINGBn-BoAno-1\!ABKING FitgTs-CLEANING 

, UP A.ND FEBT-PINS AND WREST-PINS. 

How well I remember the first time hearing 
a zither played! I was staying at a London 
hotel durinp; the Ex.hibition of 1871, and 
in the small hours of the morning was 
awakened by the strains of . "She '"ore a 
wreath of roses! " m0st exquisitely played. 
vVhat manner of instrument was being ttsed 
I had no idea, and thought at first it was 
one of tbose delicate musical-boxes ''·ith 
reeds ; but, from the expression used and 
the subdued accompaniment so unattain
able by mere mechanism, I was soon led to 
alter my opinion, and the introduction of 
an addition to the melody decided rue that 
someone of the genus liomo was concerned 
in its production. Inquiry in the morning 
disclosed the fact that ' 1 Julius," the night 
attendant, was \VOnt thus to beguile the 
weary hours, and soon I had the satisfac
tion of examining the instrument, whose 
strains had so captivated my fancy a f e'v 
hours before. A desire to possess one 'vas 
soon followed by its acquisition, and an idea 
of improving upon it led me first to try and 
construct one. Since then I have made 
several, which have turned out very good 
instruments ; and I therefore feel quite 
justified in giving my exIJ~ience for the 
benefit of those readers of WoRK who care 
to "go in" for one, prorr1ising them that if 
they' follow my instructions, they will be 
able to produce an article alike creditable 
to themselves and satisfactory as a musical 
instrument, an~t~earing in mind always the 
maxim, that " whatever is worth doing, is 
worth doing well," not being satisfied with 
anything short of perfection. That the 
attainment of such a standard is highly 
problematical I am prepared to admit, but 
that need not deter the worker from doing 
his very best. In this paper I do not pretend 
to give the orthodox methods of constr11c
tion, but the easiest and most suitable for 
amateursi and \vhich I trust will prove as 
successful in the hands of any who may take 
it up, as they have done in my own case. 

lt'1rst, for the requisite wood, you will 
require 2 ft. of the best Swiss pine for the 
back, fs in. by 12 in. ; a. piece of ~aho!rany, 
rosewood, Qr another piece of p1he or the 
same thickness for the belly; a. strip of 
maple or sycamore, -Ar in. by i in., and 24 in. 
long, for the ribs on the curve~ side j anot~er 
piece of the same for the straight side, 19 ~n. 
long; a piece of pine for. the .stays, l~ 111. 
long by ! in., and about 3 in. '"ide ; a piece 
of beech for the blocks, 10 in. long, ! in. 
thick and 5 in. wide ; a piece of ebony, 
13 in: long -fo ·in. thick, and: 2! in. wide, for 
the finger-hoard; another piece of the same, 

• 

I 

• • 

• 

• . 
• 
• .. 

I 

r 
j 

l • 
• 

I 

I 
I 
I 



• • 
• 

W ork-8ep6ember 5, 189L J THE ZITHER: How To MAKE Ir. 391 

7 in. long and l in. \vide, from 'vhich to get 
out the upper bridge ; a piece of ebony or 
ruse\vood, j in. thick, l in. wide, and 8! in. 
long, for the lower bridge ; and a. small 
piece, from which to make three knobs for 
feet. Rather a. formidable-looking list for 
such a. small instrument, but nothin~ so 
very alarming after all, when the quantities 
of each are considered. Note particularly 
that all the thiclc1iesses here given, with the 
e.xception of the stuff for the stays, are for 
finished material, as it will be required; but 
lengths and \vidths are given a little more 
than wanted, to aliow for working. In 
addition to the stuff necessary for the in
strument itself, you will require a. piece on 
lvbich to build, unless you pref er to use your 
bench-top for the purpose. This piece must 
l)e 24 in. in length and 18 in. wide ; any 
thickness not less than i in., and roust be 
planed true on one side; and, lastly, a piece 
of ·} in. by 6 in. wide, and 24 in. long, for 
a mould for the curved side; and a few more 
od<l pieces of t in. stuff, which will be men
tioned as we go along. 

Commence by getting out a stiff paper 
pattern from Fig. I, and cut this out. Cut 
off t in. from the bottom edge ; then turn 
it over, and on the reverse side mark the 

I)osition of all blocks, stays, and the sound
iole, as shown at F ig. 2 ; cut the sound-hole 

out, and your pattern is ready. Now take 
the. pieces intended for the back an~ belly, 
which have been reduced to the t.hickness 
previously given, and mark on them all 
round the pattern; cut these out, and shape 
them up exact ly alike, leaving the edges 
perfectly square. Lay the back on one side, 
and, taking the belly, lay it face downward 

. ·on the slab or bench, and fasten it there by 
two screws, through the place where the 
sound-hole will be. Put these screws through 

• another piece of wood, about ! in. thick and 
2 in. \vide, first, as the belly itself is not 
strong enough. Now take your piece of 
beech, 5 in. by 10 in. by 1 in., and lay your 
}1attern on, and mark along the top ; then 
shift it 2! in. lo,ver, and n1ark again ; then 
~ark off -.(.,.. in. f ro1n each end, and this \vill 
give. the pattern for the wrest-pin block, 
A, Fig. 7; and from the re1naining piece can 
b~ got tne lower block; 11 in. by 8 in., B, 
Fig. 7. Square the edges of these, and lay 
t he upper block in its place at the top of the 
i;el!y, flush with the top ed.ge, and leaving 
l!> in. at each end for the ribs to come on. 
-~ow lay the lower block in its place, and 
1nark where the end of the curved rib will 
come ; then cut a piece 1 in. deep and ~ in • '2 . 16 • 

,.,.1cle out of the end of the block for the end 
<>f ~he rib t.o fit into, as show~ at Fig. 2. 
This block is now ready, and both it and 
the top one n1ay be glued into their places 
an? \veighted down till dry. When doing 
this, take care that the -h in. of the belly 
are left' at ~acli end of the upper block, but 
at the straight end of the lo,ver block only. 
Before these blocks are glued on, you must 
be careful to have them '"ell warmed and 
also take care that your glue is perfectly hot 
clean, a:nd strong, but not thick. While they 
are drying you may get out your two dia~onal 
stays, the .shape ~f which is shown at Fig. 4, 
a~d a section 1n its centre at A'. These, you 
will observe, ta per off to nothing at ea.ch end, 
and ~o quite across the belly, the lower one 
starting. from a point 5} in., and the upper 
o.ne lot in., f~om the bottom on the straight 
fnd~, and being carried across to point.s 
2~ in. lower, ~n the OJ?posite side. They 
should be ! in. deep in the centre and 
i in. wide throughout. They m~y be 
glued on, and cramped down by a button 
at ea.ch end, and by the piece that is 

• 

alread¥ holdin~ the belly down to the boa.rd 
being taken otf, .and its position altered, of 
course, using lon~er screws for this purpose. 
Fig. 8 .shows this arrangement at A. The 
next parts to get on ar~ the ribs, and for 
this a mould is required. The :piece of \vood, 
6 in. wide, 24 in. long, and .a. in. thick, will 
be reqt1ired for t his. On it ia.y the curved 
side of your pattern, and mark along i ts 
edge ; then cut i t out, and clean up the 
hollou1 side, and, taking up the buttons fron1 
the ends of the stays, screw this down side 
by side with, and exactly fitting, the curved 
side of the belly. The remaining piece can 
be screwed down at the straight side, and 
you will then have the belly in a mould. On 
the' top of these pieces screw buttons of wood, 
about 2 in. long and l in. wide, at intervals 
of 3 in., and the arrangement is complete. 

Before gluing in the ribs, it is a.s well to 
see that everything fits properly. Take, 
therefore, the slip you have J)repared for the 
ribs, and reduce it to t in. wide; then insert 
one end in the groove iu the lo,vet· block, 
and gently bend it round the curved side, 
screwing the buttons down on to it as you 
proceed. If the wood is harsh or brittle, it 
'vill be as well to damp it before doing this. 
Mark the places where the ends of the dia
gonal stays come; take the slip out again, 
and cut out the little pieces that n1ay be 
necessary; then replace it, and fit accurately. 
The straight side must be fitted in the 11ame 
manner; and when this is done, the ribs 
may be glued in and cramped down, and the 
whole be left to dry (Fig. 8). 'rhe interior 
construction is now nearly complete, re
quiring only the addition of the Ion~ stay or 
inner bridge, c, Fig. 2. This is I3t in. long, 
: in. deep, and i in. t11ick, and must fit 
tightly between tlie t op and bottom block:s. 
Two curved pieces are cut out of the under 
edge to give lightness to it, and two square 
pieces out of the upper edge to receive 
the diagonal stays ; and if the blocks are 
thoroughly dry, this long s.tay 1nay be glued 
into its place. Another interval for drying, 
and the cramps may all be taken off, the 
shell taken out of the mould, and the sound
hole cut. T his is 3~ in. in diameter, and 
must have its edges neatly rounded. A 
straight-edge must now be passed over the 
blocks, ribs, and stay, to see that all are 
exactly level, and any inequality must be 
rectified. When all is ready, the. back may 
be prepared for fixing. Glue a small block, 
1 in. square and t in. thick at the widest 
part of the inside of the back, -ftr in. from 
the ed~e ; this is to take the stem of a foot 
that will af terward.s be fastened in. 111ark 
on the outside of the back where the centre 
of th.is block comes. Now replace the shell 
in the mould, and re.fix the buttons in their 
places, turnin~ them to one side to leave the 
top edges of tne ribs bare. All being ready 
and your glue quite hot, pass a '''arm flat
iron several tin1es over the blocks to get 
thetn warm ; then glue quickly all the points 
of contact with the back-viz., the blocks, 
the edges of the ribs, and the feet of the 
long stay; and, as soon as this is done, clap 
the back on, and weight down at top and 
bottom ; turn the buttons into their places, 
and screw down. As this operation of 
getting on the back is a very important 
one, it being absolutely necessary that the 
contact with all the points should be perfect, 
it is better not to atten1pt it by one's self, 
but to get a little assistance. '\¥hen all is 
quite dry, the instrument may be taken out 
of the mould, the edges cleaned up, and, with 
t~e back and belly, . thorougl1ly s n1oothed 
with glass-paper. When this is done,_J>re
pare the bridges and finger-board. F irst 

• 

•• 

cut out y0ur upper bridge from the piece of 
ebony, l in. wide and 7 in. lon:J· This 
bridge, when finished, is t in. ~1de nnd 
h in. thick, and has a. small groove cut in 
at a distance of_k in. from the front edge, to 
take a piece of ..No. 18 brass \Vire, over \vhich 
the strin~ are to pass. This is the pressure
bar, .A, Fig. 5. Glue this bridge on with its 
bottom edge 2! in. fton1 the top edge of the 
wrest-pin block, and its left eud 2~ in. from 
the straight side; the remaining distance 
to the edge will be occupied by the finger
board. The lower bridge may no\v be got 
out of the piece of ebony or rose,vood, 1 in. 
by ~ in. by 8} in. ; and this, \vhen finished, 
should be of the.exact size and pattern as 
sho\vn in the drawing D, Fig. 6, and tl1e 
exact length of the straight part at bottom 
of instrument. The strings do not pass over 
this bridge, but partly over and partly 
through it-over it as far a.s the pressure
bar, and then through channels to \vhere the 
bridge joins the top edge of the belly. rrhe 
first five channels are cut at intervals of 
~ in. from eacl1 other, leaving fa in. of the 
fin~er-board on the outside of the first and 
fifth strings respectively ; then a further 
interval of tin., and divide the re1nainder 
of the bridge, leaving·! in. at the bass end, 
into t\venty-six equal parts. These marks, 
\vhich will be about -fr in. apart, must be 
sa\vn through diagonally (as s11own in Fig. 6) 
fron1 the pressure-bar to the belly, and the 
lo,ver of the channels thus made must be 
wider than the others, as the strings going 
through then1 '"ill be thicker. It is better, 
perhaps, to glue the bridge on (lea.ving t in. 
projecting over the end), and let it dry 
before cutting through it, as it is less liable 
to fracture t11en. The fiuger- or fret-board 
may now be taken in hand. This, '"hen 
finished, should be 13 in. long, 2-lf in. wide, 
and -r:\ in. thick. At a clista11ce of tin. f ron1 
the top dra\v a line across, and on this line 
ctlt a groove 31· in. deep. That is exactly 
half-,vay through the board. In tl1is groove 
insert a piece of slieet brass or Ger1nan 
silver, w~ich n1ust project i in. above the 
top surface. 'l'his f orn1s the nut, and f ro1n 
thejront edge of this all the distances for 
the other frets are n1east1red. Directly at the 
back of this nµt five holes are drilled, slopii1g 
to the left, in 'vhich to insert the nut pins. 
These holes correspond to the five channels 
in the lo,ver bridge, in being ~ of an inch 
from each other. Now you nlay proceed to 
mark off the finger-board for the frets, the 
distances here given being fron1 the .front 
edge of the nut to tl1e centre of each fret, 
so that the mark n1ust in each case be cut 
out :-

t _J . l s . 8 in. 
2nd.-l i k in. 
3rd.-2-t6 in. 
th ...JL . 4 .-316 In. 
th 3.l. :i • 5 .- 1 6 in. 

6th.-4-(u in. 
7th.-5i6 in. 
8th.-5% in. 
9th.-"6iqo in. 

10th.-6tt in. 
11 th.-71'6 in. 
12th.-7i in. 
13th.-81

1cr in. 
14th.-8~ in. 
15th.-8t in. 

16th.- 9-r'u in. 
I 7th.- ~>n in. 
18th.- 9t in. 
19th.-10t\ in. 
20th.-10~ in. 
2lst.-10~ in. 
22nd.-ll in. 
23rd.-l l :} in. 
24th.-lll in. 
25th.-Iltt in. 
26th.-ll~ in. 
27th. - 121\; in. 
28th.-I2t in. 
29th.-12{0 in. 

vVhen all are marked, })rocee<l to cut care
fully each one t o :t':x in. deep, except Nos. 23 
and 25, which are short f rcts and only go 
half-way across the board. For I his pur
pose a very fine dovetail saw n1u~~ be 
t1sed. Having cut all the grooves, fi ll in eao1i 
one \vith a piece of the s(une nletal, as 

. ,, •• 
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. ,,.. 
previously used for the nut, allowing -{6 in. 
only to remain above the ·s11rface. To 
fa.sten these frets in their p laces securely 
take a stnall quantity of shellac, crush it t~ 
i)owder, and place a little in each groove 
t11en heat the fret by ·holding it in a flame: 
an<l place it quickly in position. Note, do not 
1nake it red-hot, or it \viii burn the shellac 
insteacl of n1elting it. The rough edges and 
the ends of tl1ese must be rounded off, and 
the dots or stops may be inserted. These are 

for a few hours to dry. !fheiw1iele·lila'.V·now ·-with those of· the other and the· whole 
be thoroughly cleaned UJ? ; ' the ·holes 1bored sloping slightly to the tot> of the block. After 
in the back for the insertion fif the 'feet, one boring they should be sfightly countersunk. 
at top and one at bottom t>f straight 'side, Thebridge--pinsof the accompaniment strings ' 
a?d one at the widest part ef ' the- cur·ved . ·are iz in. apart, and slope to the right. All 
side, where you have a block: -relrdy for it. these bridge-pins should be made of No. 20 
T.hese feet ~re small r?uh!1 k¥c5P-~,· ·~ in. in !brass wire, and be ! in. in length, with {- in. 
dia~~ter, with a stem t ·m., aiid w"'hen in 'left ab'ove the bridge. The holes for them 
pos~tiol_l have a sharp ·littie"SJ?!ke 'of '.iron should be drilled, not bored. The wrest- ' 
pr0Ject1ng fro.m ~he bot;t~ni, t i:>- pr~ve:i;i~ 'the pins are of a special kind, an·d can be bought 
instrument slipping about on the' table when for a 'small sum. They can be had either 
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Fig. !.-General Plan of Zither, on Scale of 2 in. to l ft. Fig. 2.-Plan of Underside of Belly, showing Arrangement of Blocks (A, A), Diagonal Stays (B, B), 

Long stay (C), Ribs (D, D), and Position and Form of Sound-Hole (E), on Scale of 2 in. to 1 ft. Fig. s:-Elevation of Long Stay on Scale of 2 in. to 1 ft. 
Fig. 4.-Elevation of Diagonal Stays-A', Section at A, on Scale of 2 in. to 1 ft. Fig. 5.-Full-Size Section of Upper Block and Bri_dge (B), with Pressure
Bar (A), Bridge-Pin (C), Wrest-Pins (D, D), Belly (E), Back (F), and Block (G). Fig., 6.-:--Flill-Size Section of Lower End of Zither, showing Direction 
taken by Strings (F) through Lower Bridge (D); Other Parts sh.own being Belly (A:), Ba.ck·(B), Block (C), Hitch-Pins (E), and Pressure-Bar (G). Fig. 7. 
- Method of cutting out Top Block (A) and Bottom Block (B), on Scale of 2 in. to 1 ft. · Fig. 8.- Method of cramping down Ribs a.nd Stays-A, Stay 
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Cramp, also holding down Belly to Board; B, Mould with Buttons. 
I I l 

of ivory or pearl, i.1r in. cliameter. T\vO are 1 being played. Tl1e ba~k and ribs ma:y now 
inscrtccl half-way between the foul'th and be stained and the 1nstrt1ment polished, 
tifth, the ei?l1tl1 and ninth, tl1e eleventh and t1nless you \Vish to try your hand at purfiing. 
t\velfth, anct the eighteenth ancl nineteentl1 In this case you will require a purfling chisel 
frets ; one on each side of ' the board ; a~cl and abou~ 4 ft. of purfling, to go rou!ld the 
one het,veen the fourteenth and fifteenth, in ct1rved side a.nd tl1e sound-hole. When 
the centre. 'fhese dots are guides to finger- :i:>_olished, the wrest-pin block may be bored. 
ing (1''ig. 1). '!'he boarcl 1nay now be i)lacecl First, bore the holes for the n1elody strings. 
in position. Fir~t, \varn1 it \vell; tl1en glue A reference to Fig. I will sh0w where these 
it over, and quickly lay it in its place, givina are to be, and care must be taken that they 
it a rub up and do\vn to set the glue, an~ are a little to the right of the holes for tl1e 
taking care that the nut is level \vitl1 the nut pins. The pins for the accompaniment 
groove i11 tl1e l1pper bridge, and the outer stringsoccupythecentreport1onoftheblock, 
t'<l(Te flush with the straight side. Clea11 off are -?u in. apart, and are placed in two Fow~, 
th~ glue tl1at 11as sq11eezed out, and set aside ~ in. apart, the pi11s of one row alternating 

..... ... .. . · ... 

I l 

in blue steel, polished steel, or nickelled. ' ' 
Messrs, W. J. ·Chilvers & Co., St. Stephen's, 
N or\vich, supply them, as well as all other 1 

fittings, strings, etc. Tl1e work now remain
ing is the insertion of the hitch-pins, which 
are shoVl' ll at E, Fig. 6. The lo,ver ro\v 
consists of the first five strings only, and are 
put in in a st1?aight line, the other t\VO rO\VS 
alternate with each other, and the whole cor
responds to the thirty-one channels through 
tl1e lo";er bridge. These pins are made of 
No. 17 wire; ate i in. long, and are driven · 
into· the blo.ck for i in. N O\V fit a piece of 
the No. i1 "'ire into the groove in each 
bridge, and the instrument is ready for 

' 
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stringing. I n stringing, take care to t ttrn 
the pins to the left, as all the tuning is done 
,vith the left hand, 'vhen the instrument is 
in use. To learn to tune the zither it is 
necessary to have a scale, and these are 
always to be found in good instruction 
books. Procure one of these, and study it 
attentively. 

WIRE-1'r0RK IN .ALL ITS BRANCHES. 
BY JAMES SCOTT. 

THE WORM BLOCK-'l'nNG-FBAMES-KN.UCKLES. 

SPIRAL springs are extensively used for 
various purposes, such as for salad or 

Fig'. 1~ 

'Flg, 71. 

Fig 72 . . 

considered by him to be necessary ; and, 
further, such tools, etc., as fixtures, would 
always be exposed to sundry knocks fron1 
the wire-work under manipulation, and, 
perhaps, in this manner receive more damage 
than would be the case were they made so 
that they might be placed underneath the 
bench during the non-requiren1ent of them. 

The worn1 block which I inspected was 
composed of a hard wood. It was about 
7 in. or 8 in. long, 3 in. or 4 in. tl1ick at one 
end, tapering to a point, as sho\vn in Fig. 
70, at the other end. Beginning at the 
point, a groove was worked around it com
pletely to the other end, thus making a 
worm or spiral line upon it . Wires of 

• 

'Fig.82. 

• 

• 

Fig. 74. 

For the better lttilisation of the machine, 
it ,vi.JI be advisable t o firtnly fix a 'voode11 
handle over the proper part of t)i.e handle
bar. 

The ends of tl1e U])rights which are to 
receive the handle-bar 'vill be bent as in 
Fig. 72. At each side, in addition, will be 
a half-circ11lar iron rod, the top of 'vhic]1 
will be as in l!'ig. 73 : so made in order that 
it may receive the perpendicular sunports, 
and thus tend to strengthe11 the m-achiue 
without creating inconvenience by arousin&" 
any possibility of the \Vire beiug 'vorkect 
getting entangled in any 'vay. 

If it is clesired tl1at this n1acbine shall be 
o: loose article, nothing n1ore than a si1nple 

• 
I 

Fig. 70. 

Fig. 75._ 

l'ig .. 7.9. ' 

. . 
FJg. 78 . 

Fig. 71. 

Fig. 70.-Worm Block for making Spiral Springs, as shown in Fig. 76. Fig. 71.- Handle-
'l'ig 80, Ba.r for Worm Block. Fig. 72.-Top of Perpendicular Rods which support Worm .'Fig.81.. 

Block. Pig. 73.-Top of Curved Irons which help to support Worm Block. Fig. 74. 
1 -Alternative Form of Block Support for use in connection with Vice. Fig. 75.-
. Enlarged View of Nozzle of Worm Block, showing Catch or Eye. Fig. 76.- Spiral 

Spring as result of bending Wire round Block. Figs. 77, 78, 79.-Vartous Methods of Tying. Figs. 80, 81.- Corners of Frames formed oy Stout 
Rods. Fig. 82.- Frame complete as formed by Stout Rods, as shown in Figs. 80, 81. 

vegetable ladles, etc. They are us11ally various gauges can be llsed, providecl the 
n1adc by tl1e aid of an article called a groove is, of course, inacle dee1) and wide 
•·worm block." In Fig. 70 I have sho,vn enough for the pt1rpose. 
the appearance presented by such ai1 ad- If to be fastened to the ·bench, it shot1lcl 
junct, :wl1ich is, in this diagram, supposed be mounted upo11 standards, as shown. For 
to be rigged up with the intention of being these there will first be a H iron foot, 'vith 
secured in a convenient position on the screw-holes in it. At eacl1 side there v.•ill 
bench althoucrh frc((ucntly it will be ob- be a support in the shape of a perpenclicular 
served tl1at t1te block is fittecl to a very iron rod, the bottom encl of which 'vill be 
plain f ra1nev.·ork, 'vi th no view of being welded into the foot, wl1ile the top end •vill 
secured to the bench1 but in order. that it receive an end of the handle-bar. Of the 
n1ay be fixecl to the vice 'vhen required for handle-bar I have not previously spoken. 
use, and al,vays be re:rnrdecl as a loose tool. I t will be an iron rod, bent ns in Fig. 71, 
9f course, the reason for this being the case and driven through the middle of the \vorm 
in some shops is obvious enougl1 : where a block in sucl1 a way that there 'vill not exist 
bench has several 1nachines or tools upon it the remotest possibility of tbe latter •vorlcing 
as fixtures, there is Jikely to be far less at all lo.ose. That tl1is should be the case is 
clear space for the workman than would be a very essential matter. 

.. 

frame, after tl1e pattern sho,vn in Fig. 7 4, i~; 
required ; for, attached to i':uch a frn1nc, 
V1'l1en use '\Vere hcjng n1n.dc of it., i t coul(l ht· 
scre,ved up tightly in the vice by one 
corner. 

At the pointed end of this block:, at a.bout 
the spot indicated in l•'ig. 70, 'vill be n s111a.li 
hole, aeross the opening of 'vhicl1 \vill be n. 
little staple or piece of 'vire, a~ in I•'ig. 75. 
'i\Then the '"ire is a.bout t o be bent to tht} 
form of a spiral, the ::;,vif t ltpon '"hieh tltc 
coil is pia.cecl Jnust be fixecl in a handy 
position for working front. One cud of tho 
\Vire is the11 liooked to the catch <lescrihcd. 
in the point of the "lvorn1 block, and ~uidc(l 
in the groove. It "·ill reriuire little 111telli
gence to perceive llO'v h(nv, ''"hen tl1e handle 
is tw·necl-the \Vire, of course, being properl~· 
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guidecl- is cnt"·inccl arotmd the 'vor1n h1ock. 
a nd " ·hou cut off a.t the i·equired length and 
l't:lca:;ccl, a. spiral i>pring is for111ed. 
~npposing tha.t the 'vire is \vorkerl round 

the liluck for a third of tlte latter's length, 
'vhe11 cut n.nd relcase<l it \vould be found 
tl.tat it 'vill :;11ring out considerably, thus 
increasing in \V,itlth ancl shortening in 
le11gt l1, although 1t can be turned with the 
ti11gen; to the proper size again. If it \Vere 
uot for this' ' springy" conduct on t11e part 
of the turn eel \vi re, it \vuulcl be a very 
troublcso1ue experience for a. ' vorkn1a.11 to 
release it fron t the block. I n l''ig. 76 is 
proportionately represeutecl a spiral spring, 
:-;.in11lar to \Vh<it ' voulcl result 'vitl1 our 'vorn1 
block. 

'fhis expression of" tying" can hardly be 
said to ue correct, for 'vhat is generally 
ttnderstootl to be tying, in connection with. 
s uch n1atcrial as strin~, is the fastening over 
and ttndcr of the part; to be secured. \iVith 
,,·ire it is different. If a single encl of a 
,,·ire is to be tied, it is turned round and 
i"·istcd to i tself, a.<; in Fig. 77 ; and "\Yhen 
the t\VO ends of a ''' ire, or a pair of sep/ :a te 
ones, a.re to b e t1nitc<l, tltey are t'vistcd 
arutu~d each other, as in ll'ig. 78. Son1e
ti 1nes, 'vhcn a thiu gauge \Yi re is used, the 
operation of tying can be accomplished l)y 
the ai<l of the fingers only; but if \Vire of any 
!5tout11ess at nll is used, it '"ill be found that 
the pliers 'viii have to be ca.lled into re<1ni
:.;ition. Another inethod of single-\vire tying 
is tha t sho"·n in Fig. 8L, but, in my belief, 
it is not nearly so useful as that describecl 
:in F ig. 77. 

fitrca.ftcr, \Vhen I ref er to "f rnmes," I 
shall suppose that the reader \vill have 
nc<1uaintecl hirnself \vith u1y notes upon 
the1n. l!'ig. 8.2 sbo,vs a f r'tuie. T11e tcr111 
<:a11 be said to n1ea11 the sJ;:elcton of a job of 
any description, as, for instance, tire-guards 
Qt' garden arches. According to the size of 
the article, so will be regulated the gauge of 
the rods co1nposing the fran1e. The corners 
a rc 111i1.de either as in lt'ig. 80 or Fig. 81. 
:-iometi1nes the j oint (Fig. 81) only is ncces
~n.ry. '!' his is for sn1all 'vork, as the wires, 
' vhen once turned over \Vi~l1in the fra.n1e, 
11old a ll parts togct11er, ancl '\Vitl1 the addi
tiona l strengtl1 afford eel by stn.y-bars (of 
which n1orc is said e}:;e,vhere) is all that is 
re<1 uircd ; but for large \VOl"l( it is desirable 
to use the joint sho\vn in l!'ig. 80. 

'l'hc tcr1n "k11 ncklcs" is usecl in connec
tion "vi th turning over. That part of a. "'ire 
' vl1icl1 enci1·cles a rod of a frame is a. knuckle. 
\ Vhen it is saicl that knl1ch:les are in,var<l, 
the meaning is thn.t the 'vire is so bent 
t u,vards the mid<lle of the \Vorlc as the 
a rticle will appear wl1en complet ed ; ancl 
tlie san1e applies, in a reverse lllanner, \vhen 
knuckles are said to be outward. 

~UR GUIJ>E TO GOOD TJf INGS. 

0 
• • Patentee.,, m11n1ifacturers, ct111l 1lec1lers ue1V':Tall11 are re

q11,.ste1l t11 se111l 71TOs71ect11ses, liills, etc. , of their llT'tcictli· 
titl1 in tonls, 11wchi11.enJ, C'1ttl 1uorksltop "1'J•luu 1us to the 
F.ditOT of 1ro1u,· f <>r notice i11 " Otir 1:11itle to Good 
'J.h.i11us." I t is 1le.~irc1ble that S])(Ci1nt11s slt1111i.d be se11t 
fnr e:an11i1t11ticn. c111<l testi1Lf! i-111tll aists wl~1~ thi~ ai11 be 

<l111i;i witltnut i11convenience. S1,..,ci111e11s ti.its Tectivell 
1uill 11-. .-et11rnetl 11.t th.e ettrliest 01>portunit11. It 1n11st lie 
~uu/cr.~tnllll I/tat ever!ll lt.ill{J 1uhich is n oticeil, is noticed 
01~ •it• 11u;rit.~ 011l!I, 1t11d th1tt, ci.s it is i n the power of any
one 'who h«s <4 1tsef1il cirticle for .5a/e to nlitcl'in rnenti1111 
of i t in thi s cle1~1rtment of IVO/l/( 1uithn11t clla,rge, th~ 
not/1:e.~ (liven partalce in no way of the ?111t11re of culver
t i.st:lll·ClttN. 

69.-J Aeon's IMJ>novr.v "\Vr.<Do\v-Box. 
NATt:nAt.T.Y enough, if one docs not cxnctly like 
·a ny nrti<;le or appliance in every-day use, nnd 
tf\!rther happens to be of a constructive nnd, 
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may I so.y, alterutive condition of mind, one t1·ios 
to improve. on existing circumstances, and to 
mnke life in that pnrticulnr direction more " 'Orth 
Ii ,·ing. That this 'vus the case with Mr. 'l'homae 
.Jacob, CalJinet and Joinery Works, 31, Cleveland 
l\1ows, I<'itzroy Square, h:is "Improved W indow
Box " clearly shows; and a little reflection will 
sho\v any r eader who un~erstands, and is fond 
of, gnrdening, that 1rlr. Jacob has ma.de l ife more 
worth living for plants t~t are destined to pass 
their time, or the greater part of it, in a window
box, and for persons who have perhaps no oppor
tunity of growing plants in any other way, by 
having mnde better provision than heretofo1·e for 
keeping plants in a healthy state. \Vhen ?>Iv. 
Jacob. eent mo his model for inspection, he 
wrote : "I took this matter in hand because I 
a.l,vays r egarded the ordinary \vindow flower-box 
as an example of the xnostprimitiveand thought
less construction to be met with, and although 
much expense has frequently been lavished upon 
it by the addition of arti11tic t iles, it cannot be 
said that the result is satisfactory. I therefore 
set myself tho problem of producing a flower
lJox that should be efficient, as r egards drainage 
and ventilation, artistic in form, of greater 
durability, and at the same time cheap. "\7enti
lation and drainnge, the most important oriects, 
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SUGGESTI ONS FOR WORKERS 
HI~TS TO I NVENTORS. 

An> 

PAPER 1t1o'C'SETIU.1'S.-An American journal, 
under this heading, tells an amusing story, which 
may servo as a useful hint to tho~e whose pre
mises are overrun wi~h mice. It is to the eil'ect 
that in a. house where fly -papers were extensively 
used on account of a plague of flies some v.·cro 
accidentally left on the kitchen floor one night 
when the family retired to heel N ext morning 
the mistress was delighted to find that several 
young mice had been caught by the fly-paper 
-the sticky qualities of which happened to 
be superior-and that, taking the hint, t1he set a 
fresh series of papers coated with birdlime, which 
very shortly caught all the obnoxious little 
rodents on the pre1nises. The idea is not a bad 
one, whether the story be true or merely 
invented. 

A l~BAL "BACHEr.01t's BuTTON." - Sevcr11l 
attempts have been made to provide a button 
capable of quick and secure attachment to clothes 
when n eedle and thr ead, or son1eone who .kno" 'S 
how to uso them, are not at hand. These qualities 
have been secured by devices in the market; bnt 
the button invariably fails in one important 
eesential. The shank, b eing of metal, is un-
yielding, and the consequence is that it is most 
unpleasant to deal with, there being a difficulty 
in passing the button through the button-hole. 
What is wanted is a soft (preferably string) 
shank which can, at the same time, be securely 

· ·- fastened to the garment. 'l'he inventor of some 
sin1ple device in this direction would earn the 
blessings of male humanity and, we venture to 
think, a substantial return for his trouble. 

Fig. 3 

Fig. 1.-- Diagram showing Construction of Box, 
and open and movable Bottom formed of 
broad Laths. Fig. 2.-Pla.n or Box seen trom 
above- A, A. Ledges. :fig. 3.-Plan of 
Bottom. 

are provided by a tr ellis 'bottom, which is raised 
about l~ in. 'l 'hi!!, as a convenience of manu
facture, and that it may be rone\ved if de!!irable, 
is loose. Improved form is obtained by allo\ving 
the front of tho box to project beyond the ends 
of box, and shaping it. lnoxpensi \·e artistic ~:ffcct 
is produced by a painted deco1·ation, although 
tiles may be applied, if desired. With regard to 
the strength of this box, the improved method of 
construction ensures that, unless it is really 
broken to pieces, it will not give way. Such a 
box, 3 ft. 6 in. long R.nd decorated as modol, can 
no'v be sold for 10s. 6d .. " I agree with 1t'Ir. 
Jacob in all he has advancea with regnrd to hie 
box. 'l 'he opon bottom, which is movable, cer
tainly provides ample means of drainage and 
means also of aeration or, as he tern1e it, venti
lation. 'fhe construction of the window-box, as 
described by 1\'Ir. J ncob, is shown in Fig. 1, from 
which it will be seen that the front and back are 
nailed t o the ends, and that the front, which 
projects beyond and over the edge of the brick
work forming tho side of the window, is shaped. 
Fig. 2 shows a plan of the box as seen from 
nlJove, nnd from this it will be noted that two 
slips, A, A, ubout 1 in. square, a.re nailed to. the 
inner surfaces of the front and back, at a little 
distanco aboYe the lower edge. These ledg es 
receivo and sustain the ends of the broad lathe of 
''"ood which form the bottom, and which are 
nailed on to two la.tbs r11nning trans,·ersely :fron1 
end to end. '!'ho way in which the bottom is 
mado is shown in Fig. 3. The laths need not be 
so far apart as sho,vn in Fig. 3 ; it will be suffi
cient if they are .about ~ in. apart and 2 in. in 
breadth. If the plnnts are gi.·own in mould 
placed in the box, a hiye1· of moss or coarse coc:oa
nut fibre should be str ewn over the latl1s. 

Tim EDITOB. 

SIIOP : 
A CORNER FOR THOSE WHO WANT TO TALK IT. 

•. • .Jn consequence of the great pressure upon the 
"Shop" col1imns of WonK, cont1"ilrutor11 are 
reque.~ted to be brUJ and concise in all future 
questicnis and replies. 

In answering any of the "QualioM :mlnnittM to Corre
dpond<m~," <11' mreferringtoanything toot has appeartt.€ 
m "S/&op," 1uriter1 are TtlJlEUkd to reft:r to the n11111h11T 
and page llfnumbtr of WonJ< in 1uhieh the s-uh.iect u.11der 
coMideration appu&rt4, and to give the hwd £11g of the 
paragraph. to which reference -U made, and the inUials 
and plau of rtlidence, <>r tha1W711~·pl111771t, of the wriitr 
by whom the quution 1uu bun asked or to whcm ii reply 
has bun alrw.dy given. .A.7t.9Wers cannot be gi'l.-en 14 
questicn.s whi.ch do <n0t bear on subjecta toot fairly come 
witl,in the &eope of th.e Magll.Zline. . 

1.-LK'M'E.l\ FROM A CORRRSPONDE:o(T, 

W ire-w ork E rrata.- J . S. (L011don. N.) writes: 
-"I am sorry that upon page 293, No. 123. Vol. Ill., 
a.re two errors, one palpably n1y own. From line 
21 it should read • . . . • \Vires A, B, c, n, E, 1" 
\vould he parallel wlth the free portions. M, N, o, I'. 
Q, R; and those of Gi H, 1, J, K, 1, parallel with 
s. T, u, v, w, x.' On ine 36, Fig. 53 should read 
l<'ig. 58 •• 

Il.-QUESTIOMS.A.NSWERED BY EDITOR AND STAFF, 

Curren t for 5 o.-p. Lamp.-ELECTRo.-A 6 c.-P.. 
Edison·8wan la1np with a ,·oltage of 5 volts ~·111 
take 3 amp~res ot current to light it; whilst the 
sa.1ne candle power may be obtained from a lamp 
ot higher resistance requiring a voltage of 65 volts, 
by e1nploying a. current of ·35 ampc1·cs. If accu
mulators are to be used, we shall require one cell 
tor each 2 volts or lamp volto.ge, and one square foot 
ol positive pie.to surface for each six an1peres of 
current required. Thus, a 6 volt 6 c.-p. lo.mp to 
burn ten hours would r equire an accumulator 
battery of throe cells, each cell having at least live 
square feet of positive plate surface. I t will be 
better to exceed this by .20 per cent., to prevent 
undue exhaustion. The plates should be totally 
immersed in ihe solution, and the distance between 
them may be reduceq to a minimun1 ascerta~abl.e 
by practice-care being taken not to short-errcwt 
the plates. 1.'he waste will be variable, a!ld can 
only be ascertained by actual measurement lD each 
instance.-G. E. B. 

Copper -Plating Solutlon.- X. E. A. (Shefflclfl.l. 
- Your zino plates may be smoothly coated' "v!th 
copper in an alkaline copper ·solution worked with 
a three·cell half-gallon Bunsen bo.~tery, ansl an 
anode of pure sheet copper equal in area to ~be 
surface of the sheets to be coated. ':fhe alkahoe 
copper solution is mane as follows: Dissolve 2 lbe. 
of copper sulph1\te in I gallon ot. hot \vo.tex:. When 
this is cold, stir in enough liquid a.n1~orua to first 
throw dolvn a. precipitate, an_d then .dissolve, this. to 
torm a beautiful blue solution. Dilute thlS with 
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I gallon ot cold rain-water. Next. dissolve G lbs. of 
85 per cent. cyanide gf potassiun1 in 2 f.l'a.llons ot 
rain-\vater and add tlus to the blue solution. The 
blue colour will al! disappear, and the resultin.g 
solution will be of the colou1· ot old ale. Pass this 
t brough a calico filter, and allow it to rest for sorue 
t11•eJ1·e hours before usiog.-G. E. B. 

Carpentry.-R. K. (Brackley, S.E.).-Could you 
teach or have you a shop you could hold cl~ses 
in1 Could you write elfectively on uny subJect'I 
I am truly sorry to koO\V you are _afflicted .though 
you are not specific on the aubJect. With t1.1e 
i>resent taste for enamelling, you 1night n1ake suit· 
able articles in wood, and sell them to fancY. shops ; 
or it you can make model ships well, there 1s a sale 
for them, or fitcings, which, Judging by your occu
pation, you would be likely to u.nderstand. -
lJ. A. B. 

Arm Cbair.-ER~rus.-I must ask you to give 
me fuller details o( the cha ir you allude to, as I a1n 
inclined to think that it is a patented article.. You 
shonld try to ascertain whether it is patented, and 
send u rough sketch.-J. S. 

Workahop In Garden.-PuzzLED.-Yon cannot 
erect any pern1anent structure in your g~rden, and 
r eniove it 9n giving up the h9use, .without pre
viouiily com1n~ to an understanding with your land
lord, and obta1nini;- his pern1ission to do so, which 
~·ou should have m writing. See papers entitled 
•.A 'l'enant's Greenhouse," in Vol. I., pp. 177, 211, 

and Z'l:/ ol WORK, other\vise Nos. 12. 14, and 15. 
'l'his 'vill ans\ver your queries with regard to con
struction, concrete floor. etc. If you are building a 
greenhouse you may s ink the floor, if you like; but 
on no account sink the floor of a \Vorkshop. Let 
this be rather above the surface of the ground tbo.n 
belO\V it. 

Whitewashing.-W . .A. (Shildon).-Sorry w e 
could not help you in time, for v.•e are w ell-disposed 
to\vo.rd the co·opcrative movement and its -"·orkers, 
'vho are strong supporteril o! WORK, 've kno\v. 
'l'here is no reason why you should not make "good 
'vhitewo.eh," and use it properly-providing you 
a.llo1v for practice and expe1·ience. Firlit put the 
\vat.er in the pail, then break up the whiting as you 
put the same into it. After standing, pour off the 
snperl1uoue water; then add a little lin10 blue, as a 
i1ii11t grP.y dries a purer \vhite than whiting alone. 
It should bo quite stiff, not at all sloppy; now add 
about 4' lbs. of patent size, already melted but not 
too hot, to the pail two-thirds f ull with whiting. 
and thoroughly mix it together \vith your hand and 
a.rm. When cold, it will be set or jelJied, and it 
necessary, rnay be thinned with a little water for 
11so. Distemper of any kind should never be put 
o,·er old, dirty stuff, but tho latter washed otf. A 
good t radesman \vill not "flap" his brush in work. 
in!\' proper distemper ; he \vill make very little 
noise, using the tip of his brush only. White,vash 
<1r any distemper can be laid otl' in any direction 
f ro111, the outer or \vorking edge. Splashes are the 
1·esult of " ·watery" wash, not jellied stuff, and 
'vant of experience in workin~. Read the paper 
on" Vietemper'' in Vol. I.-F. P. 

Die Slnklng.-R. W. (Bradford). -There are 
good practical articles on the subject in the "En
c~·cJopredia Britannica" and other cycloprodias. 
~l'hore are, as far as I kno\v, no books published ou 
the subject.-H. s. G. 

Gassne r Dry Battery.- D. O. W. (lp8111ich).
l\·Iake the ingredients into a pnste to tho con
sistency of n1ortar by adding the concentrated 
chloride of :.-.inc solution. A capped carbon plate 
\vi~h binding screw embedded 1n the cap as ern
ployed in the construction of the Leclanch~ cell, is 
crnployed as the nee;a.tive element. P ut a layer of 
t he paste to the thickness of one inch in the zinc 
cylinrler or cell, set the carbon plate in this and 
till all the cylinder around t11e carbon plate' \Vi th 
th.e pa.~te to withi!l half an inch of the top. Seal 
\\"1th pitch or marine glue.-G. E. B. 

Index to VoL 1.-D. O. \V. (lpswich).-On page 
828, 'rol;, I .. you \Vil! .find the follo\ving announee
n1ent. An I ndex to the First Yearly Volun1e of 
WonK has been prepared, and can be obtained by 
order from all booksellers, price one renny. It is 
included in the last monthly part o the volume 
( Part 12)."-G. E. B. . 

Bunaen Cell for Sllver-Plating.-A.N AMA· 
TEUH. - 'l'he Bun11en cell may be used for this 
purpo·se. but the I>aniell is superior, because its 
E:lcctro-motive force is lower. You do not say 
v.·hat kind of soft metal you \Vish to plate, but it is, 
pr<:surnably, some alloy of lead sucli as pewter or 
llr!ronnia rnetal. 1'he books are right in enforcing 
absolute cleanliness, especially in plating on such 
o..lloys: I t is best to ~lean the article thoroughly, 
rinse 1n a potash solut1on, and transfer direct from 
t!iis. to ,the pla!.ing solution \vithout loss o! ti mo or 
r 1ns1ng 1n water. The battery n1ust be on ready to 
supply current a t once, ancl so" strike" the silver 
on tho articlc1 before the solution has time to act on 
t.he _n1etu.I. If you \viii f!>llow these directions, and 
avoid heavy pressure \v1th the burnisher, the sih·er 
co.at should not strip \Vhilst being burnished. You 
"\VIII not find a. better book than that hy A. Watts, 
ao frequently mentioned in Vol. 1.-G. E. B. 

Enlar'1Jlg Camora.-J. D. (Hull}.-The space 
at our disposal in these colun1ns is too lirnited to 
pern1it 1nore than a rough outline of ho\v to 1nake 
an enlarging ca.1nera. It consists mt1inly of three 
!rn1nca, t\vo of which ai:e 1novable an<! slide along 
u1 grooves on th~ sur!u.ce or a boo.rd or table about 
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5 ft. long. These frames a re co_nnooted by.a llght. 
tight body ma.de of black t\v1ll, whiob i s kept 
extended by rneans ot cords or elastic attached to 
the corners ot the fran1es. The fra.1110 in the front 
-that intended to hold tno transparency or nega
tive to be copied and enlarged-is firmly ~ttached 
to the base-board. The centre frame la design~ to 
carry a small Jens, as a quarter-pis~ .Portrait, or 
5 x :i rapid rectilinear lens. The re~a1n1ng fra~~ is 
made to hold the dark slide in \Vh1ch the sens1t1ve 
plate or po.per is placed. 'fhe distance bet,veen these 
frames regulates the size of the enlargement ; the 
nearer the lens ls to the object to lie copied and 
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Enlarging Camera- A, Transparency ; B, Elastic 
Cords ; c, Dark Slide ; D, Lens ; E, Guiding 
Cords ; F, Binding Screw. 

enlarged. the lar~cr the enlargement will be, and 
vice versd. Provision is made tor a piece of ground 
~lass to be inserten in the exact position that will 
be held by the sensitive plate, and on this the image 
is t hrown, the size adjusted, and the definition of 
the image properly secured. The transparency or 
negative to bo enlarged must be equally illuminated 
over its \\'hole surface, 'vhich is 1nost easily done by 
a.id o! a retlecting screen adjusted outside, and at a 
proper angle. In cnse of artificial light a condenser 
1s generally made use of, and the pliotograph to be 
copied placed close to it. A proper exposure being 
given, the dark slide is removed, a nd the plate or 
paper taken out and developed, Bl!C1'ndvm arttin; 
the n1ode o! developmunt being depondent on the 
sensitive surface employed, and in no way differs 
from other photographic developn1ent. The means 
of doing this is described fully in n1an:r e1en1entary 
handbooks on photography. The best way is u n. 
doubtedly to aee some experienced Tt'orktir do it. 
'fhe principal points to be remen1bered in enlaI1fing 
are-to let no light fall on the sensitive surface 
except that passing through the lens ; to ascertain 
that the definition of the i1nage is good ; and to givo 
the proper exposure. Above is a diagram of the 
\vhole arrangeruent.-D. 
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N. B. B. Monogram, for Inlaying. 

Monogram for Inlaying, - FRETWORK. - In 
reply to FnreTWORK, I submit design here\\·ith of 
the letters "N. Ii:. H ." monogramically arranged. 
When cleanly pierced and carefully inlaid it should 
prove an elegant yet effective piece ol \vork.-.A.. C. 

Photographic Studlo.-NEW SUBSCRIBER.-.A. 
portable studio is a somewhat indefinite descrip
tion, a!! it may be anything from folding canvas and 
poles to a four-wheel van. Any building put to
gether \Vith screws u nattached to any tlxed 
foundation is ter1ned po1·table. 'l'bere hns been no 
description at present given in WOHK of a portable 
studio. The term indicates a. son1ewltat small 
arrangement in comparison 'vith the usual brick 
~nd glass bui_ldiJ.lg, although size hn..'I really very 
h~tle to do 'v1th 1t. A roo1n, say, 25 f t. long, 12 ft. 
lugh to ridge, and 10 ft. \Vide, \Viii n10.ke a useful sizo 
ot a. ridge roof pattern. Glazed on one side of the 
pituh of the roo! and one side to within about .t ft. of 
eu.ch end-\vhlch may be opaque-it \Vill afford suffi. 
cient facility for taking single portraits or small 
groups. The frame may be of \vood, and the opaque 
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portion constrnctccl of mat.ch-boards, co'l'erod on tho 
insiclu \vith cnn 1·us un•I papcred. ,\.door 1~1 u.y bo 
1nadc n.t one cud or on tho u nglnr.e<l side for 111g..-c:;s 
u.nd egress. 'l'he 11oor !lho11Jcl bo a Ji1.tJ!) u.bO\"I' Lhe 
eutfaco of the ground fo1· dryncs:;· sako/n.nd Jtlll:Y bo 
supported on hri<:k or i;tone pic;rs. .1\ ny bn1ldor 
\vo11ld be o.blo to construct CJ11u v,ivcn these di111cn
sions. I t the fra111in;.r is put togcth<>r "·i1.h nuts and 
screws. the studio \\"ill be poi·tahle fol' ull intents 
and purposes. 'l'he bei;;ht CJf the sides should be 
u.bout 8 ft.-1>. 

• Glass-Sign Gilding. - G1r.nEn. - '!'hero Is no 
olectrotypini£ process used fo1· glu.ss-aign gilding 
and en1bossi11g. Continued vractic·e a111.t 1:[r7n:1·1'.1·11cc 
with the isinglass 11101,hod un<I its ucc1':>flOrics will 
alone, I believe, ob1ni11 tho perfc<·L rcsulla 1vc seo 
on the best gluss '\vriting nnd gilcling, !!111;h a,1 hs 
turned out by the London ftnns. hr1~weri1· \vri1 ors, 
etc. I cannot go here into tho detail of tho gihling 
and washing, but, a ssun1i11g [ron1 your lette r 1 llat 
these processes are rarniliar to you, l 111uy l•<:lp yc111 
In tho subjoined. \Vhat guld do you use '' 1•'01·tig n 
beat stutr is ot no c11rlhly use for gluss "·ork. aud 
e1•en \Vith the best J<:n t.<llsh beat, you rnay 11ot clo 
lnucb better if you use it fron1 the orclinary 1'1JUKt·cl 
books. 'l'he ronge plac·ccl bet"lvecn the l<:1ivc:s lu1s 
111uch to do \vith it, and you n1ust got tl1e gold put 
in books without it .. and direct f1·01n u. gc11uine 
beater or trust\vorthy source. There ia a lot of 
111isrepresentntio11 goins;c on v.·ith gold-lcaC in the 
trade especially, I believe, ,,·i t h tho q nality of 
foreign boat stuff. 11'.nitlish J~. D. (orclina ry) is 
w orLh ls. 3d. or nnyboc'ly'is 1noney, so do11't lic:grudgc 
a. fe\v pence each book for tho above ki11d.- l•'. P. 

House Palntlng.- G. P. (Eloin). - In deciding 
hO\V and in \\•hat slylo a clra,ving--roo111 should h1: 
painted and papered, the n1u.t1 er u111st be lo<> keel u.t 
f1·01n 111any ditrerent standpoints. l!~irsL. the cost: 
ho\V n1uch, roughly, "·e 111·0 ciesirons to spend o u 
labour and n1atcrial ; secondly, "·hat aspect t he 
roon1 hllS, v.·hether "·nrn1 or cold-a fuo1. ""hich 
n1aterially aft'ects, if it does not nhvuys govern. tho 
general tone of the colonr and schen1e : u.n<l, th irdly. 
\vhcthcr tbe decorations to be intro<l11ced arc to be 
used \Vith the sn.1110 furniture, hangings. etc .. as 
pre,·iously found in tho roon1, or v.•hcthcr the rco1n 
1s to be refurnished, dr~pcd o.ncl arra1l;.{Cd to hiu·· 
n1oolsc \l'ilh the no1v decorative treatnicnt, \Vhen 
these 1110.tters of expediency a.re doter1nined, then 
the purely decorative ense111ble can he co11sidc•1·cd. 
So far as you lui,·e gi\·cn 111e particulars, I \\'iii try 
to aid you. For S. or S.,V. aspects, the prc,·aili11g 
colour- always gi\·en b,· the \valls--n1ay be cool 
tints of any silYP.r-~roy, French grey, green -grey, or 
even so decided as a soft "electric" blue. lt the 
outlook from v.•indows is all green vegetation. don' t 
get too close to decided blue tints; if only ··bricks 
and n1ortar" in front, decided but ·• soft·· colon ring 
in tho room makes it cheerful to sit in. l loonis 
facing N. or N.E. and thereabouts require \Varin 

tints to con1pensnto for the sn1All a111011nt of sun
shine and warn1th they get. l•'or such, old gold 
tones, and verging to cinnan1on and rich bro1,·u, 
n1ay be best, and fron1 these on to tho endll'SS 
varieties ot terra·cotta tints as far as deeµ crirnson. 
'l'ha latt~r in plain flock paper is excellent for 
engraving background : \Vbilst .in silks. it is ':ery 
popular for \Valls of State und anstoern.11c d ro. 11·111g-. 
i·oonis. \Vlth fll"e'J/ a11d bl'lte walls. cre:un or .. i \"Ory 
\Yhito" })!\int, and panels Of door in grey lOllll ll'ith 
\\"alls is best. ornan1e11t on panels .. old gold" or 
~rcy 1nonochron1e, and gilding l.o 111011ldi11gs; ceil
ing crcan1, grey band of about 9 10. on san1c nt'xt to 
cornice. ornnmental corners u.ud lines of old gold 
separating thecrco.111 and blue. Cornice \\"ilh co1·(', 
or r ecessed parts, grey, renininder crcan1. snn1c :is 
the ceiling, \vith a little" Ju.key " pink in s h:ulo \\·c1l 
parts. l<'orthe cornice, po.intingand flntting is bc:> t. 
but disteruper quicker and cheapest. .t\. little t;ilrl· 
ing on the bends of cornice 111akes n. \\"01Hlt·1·fu I 
in1prove1nent; this cannot be done on distc111pct· 
without other preparntion. In your case. hn \' t• 11 
border about 5 in. deep to n1atch colour of \\"all,:, 
but n1ore enriched, fixed uucler the cornice. anrl n,;c 
a set dado-pattern .beneath existing rail. fixing- the 
dado border over the latter. ,,.al.nut ,,·ill sn it 1\·i1h 
blue or golden-bro\\·n tones if not too bright. Tho 
cover \von't hurt, but tho n1odern style is qui te 
opposed to largo centre tnble and set s 1ti l cs of 
ch11irs, etc. Paint the rnantclpieco \l'ith tho \\"OOtl· 
\York, and if it is bare and ugly, structurally. yon 
n1ust decorate it a little or drape it, the forn1 t•1· lf 
the fireplace is used n1uch. "\Vorkshop Receipts" 
are published by llfcssrs. Spon, Charing Cross. 
London, in four series. at 5s.. trcaling difl"crcnt 
crafts and sciences. l\iako sure of the one you 
\Vant before ordering the volunie. 'l'hanks for 
your letter; most of it has been no11• ans 11·cred in 
other wars. I have, in reply to yon. g"i,·cn n1ore 
than I ought. in order to sho11· any fu ture inquirers 
thnt decorative advice cannot be gh·cn nnlci<s all 
details of the 'vork aro sent by the querist, as 
pointed out.-F. P . 

Loose Pulleys for Circular Saw.-S. D. (J\"of:. 
t ingha11i) .-You cannot do llclter than follo11• the 
nclvice of Mr. Po,Yis Ualo on loose pnHeys. Certainly 
he is right in saying thut they ·•should in nil cn.«ei 
be bored and rhy111cre<l pc1·fecLly trnc." Jle clear!~· 
n1eans tho.t \vhen the pulley rides upon a bus h 01· 
slee,·e, thu.t the bnsh is to he JiJ:e<l uµon t ho l:'hitft, 
and the pulley is to r c,·ol 1·e on the sleeve (or bus h. 
as rou teru1 it). Probahly tho tcrn1 bush ilnplics n 
lin1n1:r to the hole in the pulley, \vhich, I think, 
\VOuld not in1pr0Ye it. Mr. I'o\vis Bale n1cu ns 1~ 
cove1·ing to the spindle, fot• he says, in cxplni11ing 
the o.ction of the oil, that n1otion .. causes the oil Lo 



fly in1n1rclio.tcly to the largest dian1eter, wl1ich is 
the \VOrki11g or rubbing" fllCe of the sleeve." He 
docs not. say ho\v the sleeve is to be fixed to the 
shaft, h11t no doubt a scre\v count.ersunk \\'Ould do, 
or prrh1\ps t\\'O n1ight be needed. The best plan 
'''outtl be to turn the out.side of the sleeve after it is 
fixr.d on t.he slu\{t, and sec that the ends are also 
turned true, nnd the pulley boss tt·ue also on the 
fucc, :;o that \vben the flanges ure fixed they retain 
the oil, us :l\'1r. I la le snys, and keep tho pulley in 
pince us \veil. I f 1\ny djfferenoc in size is inn.de for 
the purpose of relie\'il\g the stt·ain of the belt, I 
sho11hl. by 1ill 1neans, "make the loose pulley with 
an inclined fln.nge leading up to the fast pulley," 
and let t.lte ditrei·ence be small.- D. A. B. 

Polishing Bullocks' Horns. - ANxtous. -
.A~x1ous \Vritcs t.o kno'v what acid is used " 'ith 
"vhiting to finish these \vith. I expect the ncid h e 
Ba\V used \Vas sulphuric acid very n1uch diluted, 
-sa.y, 1 part acid to 40 p11.1·ts \Vater ; but vinegar 
ans \\·ers almost as "'ell. 'l'o use \\'biting and 'veo.k 
ncid in polishing horn is of no use unless the horn has 
been prcpnred for this final polish by being got 
sn1ooth by glass or glass-paper or steel scrapers, 
follo1ved by po,vdcred pumice or po,vdered Bath 
brick, this being follo,ved by a. st.ill finer polishing 
po1vdor- viz., rottenstone, v.•hich can be n1ixcd 
,,·ith oil. 'l'hcse po1vdcrs a.re applied to the '.VOrk 
by n1eans of n. piece of cloth or felt. The work 
should be \vell \vashcd u.fter each stage, so as to 
rc1110,·c tbe coarser polishing powder before apply
ing a finer one. The \vhitiug and acid is used after 
rottenstonc; tinally, a portion of dry whiting gives 
a finishing polish to it. and is best applied by the 
pnlm of the hand. One-man tells me that a mixture 
of soapsuds and 'l\'hiting produces a good surface 
"·hen it is applied after rottenstone. P lenty of 
rubbing is necessary in all of the stages.-H. S. G. 

Stopper Bottles for Drug s.-J. M. R. fStrat
forcl). - 1 believe that chemists usually get their 
stopper bottles \Vith their drugs fi·om the manu
fncturing or wholesale druggist. J. 1\-1. R. could, 
doubtless, get his, ready filled \vith the che111icals 
lie \vants, ·from such a firm as Baron, llarvey & 
Co., Giltspur Street, London, E.C. Yet, as he a!;ks 
t'or the address of a n1anufacturer, I nui.y n1ention 
the York Glnss Co., York, who make a. special 
feature of these bottles.-$. \\r. 

Tricycle Mechanlcs.-R. S. (..dird?-ie).- I ha'l"e 
not heard of a t ricycle to dra\V by electricity or air 
being lately brought out in America. Both steam 
and electric tricycles have been tried in this coun
try 'vith son1e measure of success. For con11non 
use, no po\\·er other than the feet ha..<> yet been 
snccessCully introduced ; steam, I believe, will 
never be a success. Compound air requires st.rong 
heavy vessels to contain it, and the machine \vould 
be necessarily heavy. Electric motorolog,-, so to 
speak, is yet in its infancy, and no one can in1agine 
,,·hat it is capable of accomplishing, if xnen only 
knc'v ho'v to construct an apparatus to utilise it to 
it.s full extent. As to its application to tricycles, I 
have no doubt it \\'ill yet be largely employed. 
l\'leant.in1c, I 'vould advise your correspondent to 
provide himself 'vi th a. good tricycle. and ha.'l"e for a 
n1otive po\ver his own pedal extremities.-.A.. S. P . 

Simplex Dynamo. -F. D. (Liswalt, 1''.B.). - I 
cannot quite understand ho\v you have wound the 
armature of your dynamo. You say you have 
"\VOUnd the wire all on the outside or the ring." I 
suppose, therefore, that yon have treated the ring 
as a drum, and \vound the \Vire over it. Have you 
divided the ninety yards of wire into t.bree sections 
and pro,, idecl a six· part con111111t.ator for the -ends1 
lf i;;o, 1ire you sure you have rnade the connections 
l'i ){ht1 If you have not done so the n1achine \Vill 
not gi,·e any current. Supposing you have wound 
the 1vire on all right and connected the coils properly, 
I do not think you have gained anything by winding 
such a tbin ring as a drum \Vi th the \Vire all on the 
outside. You have no'v only thirty-five yards of 
active and fifty-five yards of dead wire on the 
armatnre. I cannot say \vhat you may expectfro1n 
your n111chine-probably a. current. of 3 an1peres at 
a pres~nre of thirty-five volts \vhen dri,·cn at a 
i.pced of 1.300 revolutions per n1inute. Possibly you 
111:iy i:tet enough to light three 8 c.-p. la1nps. -
U. I•:. l!. 

D iscs for Electric B elt.- L. \V. (Jslington).
I sho11l1l 11.clvise rou to get son10 thin sheet copper 
nnct thin sheet zinc, and cnt out so1ne cliscs the size 
of h tilC·Cl'O\\·n pieces. Coat these 'vith thin flannel 
11ud se'v thcrn lo the belt. I cannot tell you \vhere 
they may be lnu·chased. If you tlnd any difficulty 
in getting thc1n, \\'rite to n1y brother at 19, A venue 
ltond. Lc1visha1n, :::; l•: .. and ask hitn to mn.ke son1e 
fur you. H e otters to get any electrical appliances 
for arnatcurs.- G. 11:. 13. 

Nic lcel-Platin g .- FEono.-You '"ill find the job 
or 11ickc l·plnting a tricycle n. tnost expensive one, 
ns I he ncccsSl\ry vats for such large \York \viii cost 
n. Jot of n1oney to p1u·chase. .l< ar better get it 
clone by n. professional plater. I hope to describe 
th<' \vhole process of nickel-plating in an n.rticle on 
the finb.icct., but have not space n.t my con11uand 
1'01· Lids in "Shop," and a short paragraph on this 
a rt \vill be 11scless to you. I n reply to your ques
t ion:;, 111111.y say thn.t nickel 1nay be deposited frorn 
n. double sulphate of nickel and a111n1onia solution 
11i1·cct on t.o the iron or steel \vithout having to first 
t·oµpc t· the parts. But they must be first freed 
f1·0111 or~nnic in1purities contracted in polishing. by 
boilinf thcn1 in a solution of caustic potash. then 
rin:;c, in a soln tion of cuust.ic potash, then rinsed 
in a solution of cyanide of potassium, and trans· 
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fcrred at once to the nickel-plating solution 
before they 111.1.,·c time t.o get rusted. }1 .. Bunsen 
battery of lurgo cells will be needed for large 
articles .. -G. E. 1J. 

Camera. Obscura. - N EW F ANCY. - Make a 
su 1tlcient nun1 be1· of ft·a1nes. Cover them with 
Willesden canvn.s on t.11e outside, and black lining 
on the inside ; they might be hinged together in 
pairs. 'l'he height should be about 8 ft., and when 
set up, bolted\tlrrnly together. One side should be 
left open, and overlap thick curtains hung across as 
a means of ing'l'ess and egress. It need not be said 
the place must be perfectly darkened when in use. 
The roof must be ma.de. and frames covered in the 
same manner as the sides, v.'ith an aperture left 
in the top for the lens. The mirror should be about 
a foot square, placed at an angle of 45° with regard 
to the l<'ns, and made t-0 revolve by a cord and 
pulley, after the manner of an ordinary blind. The 
kind of lens best adapted is a good 11ingle achro
ntatic landscape lens, of the proper length of focus 
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to cnst the image on A. whitened table pll\Ced .at 
a. co1nfortable height for inspection. There iSno 
necessity to have the table concave; a. flat surface 
\viii u.nS\Ver every purpose if the lens is a good one. 
An excellent surface is made by pouring a mixture 
of plaster of Paris in \V&ter just thin enough to 
pour on to a f\n.t table to about teree-quai-ters of an 
inch, and let it set properly levelled. A rub with 
fine glass-paper v.·ill at any tin1e renew the surface, 
and keep it in good condition for inspect.ion. The 
accompanyini;: diagram will show how t·he mirror 
is re'l"olved. l'he inirror is mounted in a box which 
revolves. carrying the n1irror \vith it. 'rhe sides 
are filled in \vith v.·ood blaclcened, only the front 
f:icing the n1irror left open, 'vhich may be closed 
v.·ben not in use by a shutter. I t is as well to 
arrange it so that the lens can be removed for 
polishing when required. 'f he whole thing is 
exceedingly simple. 'fhe size of the room is im
materia l, so long a.s there is sufficient space to 
move comfortably round the table. The \vhole 
may be secured with guy-ropes like an ordinary 
tent, as the positions generally chosen for setting 
then1 up are elevated and exposed, l).nd ropes offer 
the best security. If the building is of boards, the 
uprights will, of course, be sunk in the ground, and 
require no further precautions.-D. 

Electric Time Alar.um.-N. H. Y. (Battersea). 
-'l'hanks for your letter describing your electric 
alarun1. I t does not present any new features of 
in1provement on those already described. A short 
time since I sa'v a n1uch inore simple method of 
using an ordinary ala.ruin. The workman con
nected one wire to a piece of thick brass, and laiil 
it do,vn on the botto1n of his c lock. H e then con
nected the other wire to another thick piece of 
sheet brass, and set this with one end resting against 
the hammer of the bell a.lo.rum. When the ala.rum 
\vent otf, this piece of brass fell down to the bottom 
of tbe clock, and closed the circuit of an electric 
bell placed near the h ead of his bed. Thus he ha.d 
the benefit of t1vo ala.rums, and did not remove the 
bell as you have done. Placing the battery in 
a cupboard by the.fireplace is ba<!- for the battery. 
I t should be kept ln a cool and slightly damp place. 
-G. E. B. 

W inding D yna.mo.-H. E. A. (Hackneyl.-The 
field n1agnets of your dyna.mo are of the Sie1nens 
type. On such a s1nall machine, having an a.1·1nn.
tu1·c 3 in. long by l~ in. in diameter, you will only 
be able to get 4 oi. of '\Vire, even if it is silk-cove.red. 
'l'he ut1nost cu~·rent rou \Vill s-et. from such~ sn1all 
quantity of wire, 'v1thout mJur1ously ~1ca.tmg U~e 
coils \vill be l 1in1p~1·e. 'rhe smallest wire that w1ll 
safely carry t.his current \vill be No. 22 H.W.G. 
Four ounces of No. 22 wire will measure 30 yards, 
and 've shall have to i·eckon one·third of this ns 
dead and useless, because it will work out. of t~e 
magnetic field on the armature ends. This 'vill 
give 20 yards of active wire on the armatu_re, and 
will develop an E.M.F. of 20 volts when driven at 
a speed of l,200 feet per minute. 'l'o balance this, 
you " -ill require It lbs. of cotton-covered No. 22 wire 
in the fields, connectecl in shunt \Vith the arml\ture 
coil. Use single cotton-cov~red w}re, well ~on.keel 
in hot parn.ftln \Vax. .As an lnsnlat1ng covering for 
the iron employ tough b1·0\vn paper sonked in 
hot pal'affln. Cut strips from this, ~nd soa~ in hot 
"'ater to soften them. Dress the lron "·1th bot, 
thin glue, then mould the softened and prepared 
paper to the shape of the iron. ..i\.llow this to dry 
and get flrrn before windin~ on the wire . You will 
only need one layer of this if you a.re careful, in 
winding the \Vire, not to cut through the layer. 
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The finished machine will look well if painted ~itb 
.Aspinall'-s enamel. You may n1ake np a paint for 
the purpose bymixin~ Venetian red \\"ith methrlated 
spirits. and then st1rrin~ in enough 'vhite hard 
varnish to bring t.he pa.int t-0 the required con
sistency. If you get Bottone's book on •• The 
l>ynamo: How Ma.ae and Used" (latest edition), 
you will find a whole cha~ter devoted to \Yintliug 
dyna1no machines.-G. E. B. , 

To make Cotton Waterproof.-G. D. (Wool
wich).-'ro do this without making it sticky, it n111sc 
be dried at a.bout 150• Fahr. by artificial heat. 'l'ho 
sun on a hot day will do. Get as much boiled oil ns 
is necessary, and mix enough lamp-black to blacken 
it, if for black work; if for yello\v, use grouncl 
yellow ochre instead. Then Jay the fabric on a 
smooth surface, and put the oil on "'it·h a brush-a . 
shoe brush is best. Let the first coa,t get quite dry 
before putting on another. A little patent driers 
will make it dry quicker-say l lb. to a gallon of oil. 
If the last coat remains sticky after it is dry, tnke 
l lb. of shellac to2 quarts of watert simmer it gent.Iv, 
and when near boiling a.dd a. litt1e liquid a.mmonia. 
to dissolve the shellac: when this is cold mix a. 
little lamp-black for black; if yellow, use it as it is. 
I f the fabric is coated OYer w ith this. it will n1ake 
it hard : put it on 'vith a. sponge. Lay the oil on as 
thin as r.ossible, or it will not dry. Of course, this 
paint will, in a measure, obstruct the Jight.-L. Y. 

Tarpaultn.-CARDIFF No. 1.-The reply to tbe 
query sent is given in WORK, Ko. 118, p. 2'22, \·01. 
I II., in aus\ver to the inquiry of an earlier cor
respondent. 

Bookcase.- J . P . (Blackburn).- Tbe Editor has a 
paper in hand on the construction of a bookcase. It 
will appear as soon as practicable. and '\'ill, no 
doubt, help you, though it is intended to be made to 
stand on tbe floor, and not on a shelf. By the \Yay. 
your inquiry about a bookcase of ordinary size is 
very vague, a1id conveys little or no meaning. Do 
you not think it would ha.ve been nearly as easy for 
you to have given a.n idea. in feet and inches1-D. D. 

Elastic Mould.-CICERo.- The following recipe 
has been recommended:- Gelatine l lb., bees"·nx 
! oz., to \vhich add three-quarters of a pin t of wnter. 
Boil in a glue-pot to a thick syrup, and pour it over 
the work to be moulded whilst warm, but not 
boiling. None but the best nnd purest sheet gela
tine ought to be used.-M. M. 

Removal of Hair by Electrolysls.-J. s. 
(Preston).-For the removal of hair by electrolysis 
you will require a bichromate or chromic acid 
battery of several small cells, and a s"' it.ch to thro1v 
a variable number of cells in the circuit at \\"ill. 
You will also require a ])air of plat.inum or golcl 
needles \Vith suitable handles. costing about 6s. per 
pair. '£he needles a.re inserted in the skin at tbe 
roots of the hair, and a cuiTent of electricity is 
passed until the root-glands are destroyed by 
electrolysis. I t n1ay be necessn.ry to employ a. larg-o 
n umber of cells, some ten ot· more in series. I do 
not advise you to perforni t.his operation yourself. 
as it would be more costly and uncertain in results 
than when performed by a qualified practitioner. 
'r he battery a.nd needles may be obtained fron1 l\lr. 
K. Schall, 55, Wigmore Street, London. -rt., or 
Messrs. T. Gent & Co., Braunstone Gate, Leicester. 
-G. E. B. 

Electric Bells. - NEW READER. - The book, 
"Electric Bells: and All about 'l'ben1," " 'as 'vritten 
by Mr. S. Bottone, Wollington, Surrey, and is pub
lished by Messrs. Whittaker & Co., 2, White Hart 
Street, Paternoster Square, London. E.C. The price 
is 3s., and it can be obtained direct from th e author 
or publishers at this price by post. Questions can
not be answered in "the next issue" of 'VoRE:. 
- G.E. B. 

Angle Cog Wheels. - C. H. (Finsbtt?if). - I 
should advise ·you to \vrite to l\fet"SJ'$. Orn1erod, 
Grierson & Co. (Limited), St. George's Iron\vorks, 
Manchester.-F. C. 

Dis temper Colours. - B. A. (l\-o .Address).
" Recipes tor mixing the most fashionable diste1n
per colours for walls for a. public institution." This 
request., simple and plain although it n1ay appear. 
is really very indefinite. A chapel. a theatre, and a. 
free library would each nnd nll. I presun1e, come 
under such a. ca.tc.gory; but ho\v clitferent arc the 
sentiments associated with each ! I . therefore, can
not help you ' vith instructions particular to }'Our 
special apartn1ent 9r hall. A fe1v ~onsiderntlo1~s_,. 
however, of t he subJect generalls \\'111pro_bably111a 
you and many other readers of "''oR~, 'v~th \Yhon-. 
the handling of mass colours and t.mts .1s a .n10::.t 
obtuse and oifticult problem. The relationship of 
fashion to colours, rational as it 1na_11 be. in co~
nection with bonnets and dresses--irraticmal lt 
n1ost often is-when looked at from any c9~mon
sense standpoint, can be but of a. s~ppos1t1011ary 
nature in the practical colour-decoration of &J?,ru·t
n1ents. Therefore, we "·ill substitute "~seful ' fpr 
"fashionable," and come to son1e co~clu~1ons. :p1s
temper, or any absorbent tempC?0Cf pam~. l~ certn11.1ly 
'!?referable to oil paint for pubh<: bu1ld1ngs. 'Ih~ 
forn1er holds the condensed moisture, and. then 
dries out again; \Yhilst \vith ~he latter, the n101sturc. 
2'athers on its surface and trickles do\vn the \vall~. 
'l'he range of colou1· suitable for such playes !S. 
x·ather lin1ited, unless t.he scheme of decoration is. 
elaborate, and the coloul'B properly balan<?ed .and 
j uxt&J?OSed. In dealing with 111asses of plt\1n tints, 
n1ixtures of pu?·e pip::1nents, such as red, blue, or
green with white alone, are seldon1 successful. 
'£he larger the mass presented tf tho eye, the. l~ss. 
must be the strength of colot11'. No\\-, e..-exypos1tiv& 
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colour effect conr-eys a rlellnite sensation ; whether 
,,·e can analyse it or not, such is the case, unless the 
beholder is colour blind to more or less extent. The 
sensation of red is chiefly warmth: ot blue, cool
ness ; of yellow, brilliancy and excitement ; and, 
lastly, of green, a cool and soothin~ effect upon the 
n1ind. usually, as 'vell as in scientific reality to the 
colour-ner\'es of the human vision. Without going 
f urther into theory here, you can now apply the 
above to your own purpose. Turn to the new tint 
circular of the ..:Uabastine Company. Do you want 
a warm-looking room, use No. 6 or No. 18 ; or if ex
treme \varm i·lchness is wanted. dull tones of No. 
24. For cool, ,.,.eJl·lighted halls, etc., No. 16 is very 
soit and suitable, and lights up admirab!y. Nos. 9 
or 23 are also good., but rather too bright if the light 
is strong. No. 1 is a good serviceable tint, cool and 
clean, and \Yould not clash with any accidental 
colour (dresses, etc. J that might be introduced, as 
in a. ballroom. .Amber and cinnamon colours are 
Tery popular for theatres, contrasted by a little ot 
such as Ko. 9, but they require clever handling, 
a.od are best only used for places lighted by yel!O\V 
gaslight. Recipes, used in the sense of exact 
\vritten parts and proportions, cannot be given for 
colour mixing. Experience for ordinary purposes, 
.and added thereto a natural and cultivated faculty 
for extraordinary instances, can alone be the guide 
to success. If you haven't got the colour card 
.alluded to, \vrite to the Company at 127, Pomeroy 
Street, London, S.E. A bed-sitting room would 
look 'vell in No. 6, with a. soft terra-cotta bro,vn 
(not purple.-brown, please!) dildo for a. northern 
aspecc. For a sunny room, either No. 1, 8, 9, or 16, 
'vith a dado of 10, l!J, 18, or such like. of dull, yellow
brown tones. A stencil border, and, perhaps, frieze 
stencil of a. darlce1· tone of dado colour used upon 
the tilling colour, \\'Ould make a. very pleasing 
tinish.-Lo~DON DECORATOR. 

Medical Coil.- ,V • .A.. S. Ii. E. (SheDield).-The 
ordinary Leclanch~ cells as used for belfe will serve 
very 'veil indeed for o. n1edical battery, or to form a. 
battery for 'vorking a medical coil. 'fhey are quite 
equnl in po,ver and efficiency to the special forn1s 
of this battery. A special J..>rice is charged for the 
special forms, becau~e special attention is paid to 
sealing the cells, adapting their form to the box in 
'vhich the battery is held, and making it portable. 
"''here special portability is desired, I should re
com1nend a battery of dry cells such a.s the Gass
ner, Gent's "Perfect Dry Cell I. or the "\V. & R" 
cells~ obtainable !ro1n l\:Iessrs. Gent & Co. Faraday 
W orxs, Leicester.i or Mr. X. Schall, 551 vVigmore 
Street, London, vv. I do not know the ' Harness" 
cells. so cannot say \Vhether they will work a 
medical coil successfully or not.-G. E. B. 

Colourless V arnish. - =A. M. (Liverpool). -I 
have 1~ practical acquaintance w ith both gilding 
and photographv, and yet know nothing of "a 
colourl~s varnish used after gilding picture-frames, 
.and \vh1ch same varnish pnotogra.phers use for 
finishing." Fi?iishing what'l Gilders use, or should 
ltsc, a final cos.tin~ of clear parchment size-made 
from parchnteut trimmings and water simmered for 
n!a~y hours in a clean saucepan-upon all gold-lea.f 
gilding. Photographers use-or should use • the 
.amateur doesn't al ways-a coating of a spirit 
negative 11arnish for .finishing his negatives. Cheap 
frames n.re "gilded" "\Yith white meta.I and then 
~a.ted. with a yello"' spirit lacquer. For cleaning 
011 pntntings of value and \Vithout risk get 
Br!>d~e ~ Middleton's (Long Acre, London) •l .Aila
d e1kt1ne, sampl~ bottle, ls., '.Vith instructions. 
Several good recipes for gold lacquers for brass
\vork are gi\•en in Vol. II. {see Index). I cannot 
help you .more without the exact particulars of your 
work and wants. A colourless varnish useful for 
g olcl, bronzes, etc., is a. solution of white stick lac in 
methyla.tecl spirit.-F. P. 

Whole-Pla te Ca m era.-F. W. B. (Leicester).
If you_,vlll refer back to the first volunte of WORK 
you \v1ll see a full t•ud explicit description of how 
t0 make a ca.n~era 'v.hole-pla.te .size. It is very easy 
to alter t!1e d1mcns1ons to 6! in. by 4f in.-the size 
you require. Of course, rather li~hter \Voodwork 
may be used._ and ,when panelltn~ is directed, 
Jnerel.Y cla.111p1ng \V11l giv~ sufficient strength. 
~eep1ng_ to the general design, many little a.Iterar 
t1ons "\v1ll snggcst themselves to the n1aker to 
reduce the labour, nod yet afford sufficient rigidity. 
.As to cost, much ~epends a.s to the market you go 
lfor the rn.w n1a.tc1·1al ; ten or fifteen shillings would 
probably procure it. - D. · 

Self·~cting F~~utain.-W. C. (No .Address).
.Ail artic le descr1btng the construction of a self· 
actin~ fountain appe~red in No. 69 of WORK. From 
the du1gram therein Jllustrating the working of the 
.S:fJparatus, yo11 sh.ould be able to make such alters.· 
t1on a~ wou!•~ s111t you!-' purpose in fitting it to au 
.aquarium. Ihe latter 18 a son1ewhat difficult job 
and 1 <lo not recommend a selt-acting fountain for 
the purpose ; the oxide from the zinc kills the gold 
~sh, an1l t~1e clii:t, etc .. inseparable from a. fiourish· 
~ng nq~ui~111m, 1s cont.inun.lly stopping up tho jet. 
hole. It 1s fa.1· bette1· to connect to a. water supply 
and run off to waste.-C. M .. W. 

Tray for Cotne.-R. _E. D. (Holborn Oircus).
Your most ready \vn; \viii be to cut a 'piece of mill
board to flt your 'vooden trn.y, and to pierce the 
holei1 through this ; no levelling of the l:iottoms of 
holes will then be required. '.l'he millboard can be 
fixed do\vn to the wood with four, six, or more 
brass tacks, as size rnay require. A great advan
tage ot tbls phin ls t hat, when the acquisition of 
mo~e coins renders (as it is sure to do) a r~arrange
m ent of the collection imperative, the m illboard 
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ca.n easily be detacped, and a new one cut and fitted 
in. 'l'he holes are most readily cut \Vith gouges of 
suitable sizes, but in the absence of such tools a 
sharp penknife will answer the purpose.-M. M . 

Sign Writing - the L emon THe. -GUGLIEL· 
MUS. - As I remember (I have lived in a lemon 
growing country). there is no appreciable difference 
m foliage bet\veen this and the orange tree. but the 
lemon is less bushy in growth ; the fruit, of course, 
is 'videly different in form and colour. 'l'be an
nexed sketches, though dra,vn from memory, will, 
I trust, be sufficiently accurate for an;y but scientific 
purposes. Fig. 2shows the gro,vth, Fig. 1 is the tree 
conventionalised to fill the required space. For the 
purpose in view, GuGLU:.LMCS is advised to make bis 
fruit big enough, and to give to trunk, fruit, and lea!, 
a bold clack outline. The fruit, to ma.ke an eft'ecti ve 

Fig. 

Fig. 1.-Sign of the Lemon Tree. 

2. - Lemon Tree 
Bough. 

sign, should be lrilded, 
aud can be shacTed up 
with wash-black n1ixed 
•vith just a. dash of ver
digris and Prussian 
blue. The leaves should 
beofadarkgreen;some
th ing like that of tbe lau
rel. GUGLIEL?>l'CS \Vill 
see that the Moorish 
arch, a.s sketched. 'vill 
compare better-will be 
better filled by the tree 

-than the Roman one which he sugge.sts. It \vill 
also be 111ore appropriat.e, as being the arch of the 
countries where lemon trees grow.-$. W . 

Failure in Cotl.-J. L. ( Upton).-Tbe ca.use of 
yonr coil not circulating properly is because the 
coil is not low enough. You should have arranged it 
so that your lowest pipe-technically known as the 
"return ''-was slightly above the top of the coil or 
boiler. As you have got it all fixed, it would be, no 
doubt, awkward to lower the coil, but you will have 
to do it or adopt the following plan, which you will 
find w ilt ma.ke it work satisfactorily. Procure a. 
small cistern, which must have a man-hole cover, 
and also an air-pipe out of the top ; fix the cistern a. 
foot or two above your pipes (see sketch), and let the 
air-pipe run above the supply cistern three or four 
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Failure in Coll-Cold-Water Supply Cistern · B 
Hot-Water Cistern; C P, Cold Supply-Pipe: 
F P, Flow-Pipe t o Cist ern from Coil· R p' 
Return Pipe t o Coll ; E, Air-Pipe. Th e Arrow~ 
show the Circulation. 

feet. Next.cut your tlow-P.ipe (top pipe of the coil), 
~nd run a p1Re fro.m the coil up to the cistern ; take it 
in at the side with an elbow, nipple and back-nut, 
then .run n. pipe from the cistern, and connect to your 
cast-iron pIBes, or to the wrought pipes where cut· 
this YOU \V' see is ma.kin~ the ca.st pipes \YholJy a 
return to the boiler or coil, and you will find it act 
perfectly. Ot course, you have your cold supply taken 
into the lowest pipe of tho coil. I shall be glad to hear 
how you get on with it, and to help you further if 
yo~ find a.ny diftlculty, but do not think you will. 
-u.A. 

Pr!i!8e rving Skins of Moles, etc. - w. F . 
<Saiisbu'1'1J Square),-The dampness of the skins 
in "".et ,we4thi;ir pt whicli you com\)lain is probably 
owmg to the use of salt in preserving . '!'lie dress-
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ings reco1nn1ended in curing skins are legion, and 
contnton salt, bay salt, n.ncl so.ltpetre enter into the 
co1nposition of ninny of then1. Alum a.lone ""'ill, 
however, suffice, though tbe addition of a. litl.le 
corrosive sublin1ate \Viii render the skin an.fer front 
insects. One \va.y is to tlissoh·e tho alum, etc., in 
\Va.ter, a.nd rnb the solution into the skin (on the 
flesh side) daily for a "·eek or t\VO. Of course. all 
flesh, fat, etc., should first be scraped otf, und it is 
'veil to stretch and tack the skin, fur do\vn \vards, 
on a board. Son1e, hO\VCYer, prefer to use the 
dressing dry, and instead of stretching to Jay t\vo 
skins flesh sides together after dressing, to roll theni 
tightly up, and tie them. Skins may afterwards be 
made soft by rubbing over a. metal edge.-S. vV. 

Dulcimer.-H. B. (JVakrfield).-Tlic st.ringing of 
the dulcimer is a. very sin1ple n1atter. '.l'he Jo,vest 
note is con1posed of four brass strings, the next of 
four steel, the next of fou1· brass, nnd so on, n.1-
ternately, to the top of the instrun1ent. If you have 
been trying to pull the brass strings np to the samo 
pitch as the steel ones i t \vould account fo1· the 
breakages ; but if the instrun1ent has been properly 
strung, then thi;i fa.ult lies in the 'viro, us good \vit·e 
onght to and w11l go up t ·wo or tln·ec 11otcs abo,·e 
the pitch at which it '\viii be 1·equircd to stand. A1·e 
you sure you ha\'e obtained the right sizcs1 'l'he 
dimensions you give of your instrument are out of 
proportion; one of twenty inches in length on the 
sound-board would require to be at lea.st fourteen 
inches deep.-R. ~~. 

P olishing E b on y W a lking Stick. - E . W. 
(Islinnton, N.).- lleing made of ebony. \vhich is of 
a very close grain, no '' Jllliu~" nec<I be used. '.l'o 
polish it, you 'vill require a httle \Yhite or trnns· 
parent polish, which is applied \vilh a volish rnbber. 
~~or particulars of ho\v to innkc, see No. 108 of 
WoR1r, issue of April 11th: and •• Ho\v to French 
Polish "in No. 105, March 21st. If the ebony is not 
perfectly black. you \viii require a litlle gas· blacl;: 
or Frttnkfort black on the face of the rnbbcr: at 
least, this is the \Vay n1ost polishers " 'OUld do it. 
But as you appear to have no kno,vledge of French 
polishing, and n1ay have to buy your polish ready 
made-,vhich I strongly ndvise - you n1ight do 
'\Vorse than send to l\'1.r. Flack, Stea111 Works, 75, 
Blackma.u Street, London, S.E., for a s1nnll qunntiLy 
of " Ebonite" French polish a nd spirit varnish ; or 
to Thos. Jackson & Son, 199, Borough I{igb Street, 
London, S.E., for their "I1npro'l"ed Ebony P olish." 
No previous staining is required fo1· these. and I be
lieve full particulars of ho'v to apply are <>iv en \1·ith 
each bottle. '.l'ho handle can be fixetl on \viti1 a little of 
Prout's bicycle ce111eut, or a little ordinary shellac 
will do, applied '"ith a hot iron in the same " 'ay as 
the cement.-LIFEBOAT. 

Window-Sash Making.-!. H. (Ilollowa71). - I 
know of no book specially devoted to sush n1aking. 
You will find a great den.I of inforn1ation has been 
given from tin1e to time in \VoHK, in pp. 177. 211, 

364, ot Vol. I .• and in J>P· 19"2 and 405 of Vol. I I . 
If after reading these you are still in a fix, I shall 
be pleased to ~ive you any iltforn,ntion you 1nny 
require on r eceipt of deto.ilecl descriptions of 1vhu.t 
you find any \vay puzzling, \\'hicb descriptions you 
\'l'i.ll be Very lDUCh lUOrC able to give after thorough!)• 
digestin11: the various t.i_ps contained in the auovc 
numbers of \VORK.-E. D. 

Supply ofWoRK.-R. H. {Notting Ifill, TV:).-If 
you or any other reader should experience a ditl~
culty in getting WORK, whether in current or ba.ck 
nuntbcrs, you should apply to the publishers, 
Messrs. Cassell & Co., Limited, Ludgate Hill, Lon
don, E.C., and it might be \vell to quote the nan1e 
and address of your bookseller. 

L e ttering .-vV. P. (Southcunpton).- The letters 
a.re done with gold-leaf on a11 ordinary black 
ground, and then va.rnished.-T. W. 

P olish R eviver.- J. P. {St. l'Ielc?ts).-Read cn.re
fully replies already given in "Shoo" during the 
last few " ·eeks- " Polish Ileviver," p. 238; .. C1·acked 
and Dull Polish" and "Polish I~eYiver," p. 315. 
These fully a.ns\ver your questioo.-LIFEBO.aT. 

B ent Shafts . - T. S. (Pendleton). - I cannot 
advise you to try and bend your shafts for your 
p roposed mail ea.rt, as tho process "·ould be too 
tedious. vVe have several tintes bent shafts for 
light traps: but the cost in tilne and trouble, to say 
nothing of the expense of a shaft occasionally 
snapping in two pieces, far exceeded the price of 
\Vhat \Ve could have bought ne\v bent sh arts for. I 
should advise you to get t\VO shafts I'!\ '''n out or 
straight-grained ash free front knots. l } in. square 
'vhen planed up, n.nd 53 in. long. I see fron1 your -
address that you live nca.r l\l n.nchcstcr; therefore I 
advise you to take your st.raight shafts to be bent 
at 'l'l1urn1an's, bent tin1ber111ercha.nt., Iinln1e Streeti 
off Oxford Street, l\fanchester, \\•hero they \vii 
soon bend according to any shape you like-indeed, 
I am not sure but what you cnn buy thent ready 
bent. Ho,vever, I would. if I \\'ere yon, pay theut 
a. visit to ascertnin before going on any further. 
W hen yon have got the shnft.s bent, yon just sintply 
round the handles o1f, and take the ave1·agc otl' 1.ho 
sharp edge of the sbn.fts.-\.V. P. 

Tra m·Line Curves.-J. G. B. (Oldltani).-Tho 
gauge or \vidth bet,vcen tho rnils is !I ft. St in. on 
2nost lines, though there a.re so1ne nart'O\V g:ingcs 
in ueo. To get the cur,•e for nny pa.rticnlar turning, 
you n'ust lia.vo a. plan of the streets, t1ncl 111a1~< 
do\vn tl!e largest radius yo~1 cnu ~et in. 'l'his, ho\v
eve1·, \Vtll not affect your lnventlou I take to refer 
to operating tho points. There is no ditliculty in 
the matter. If you send a. sketch, I shall be happy 
to givo you an opinion and advice upon it.- F . C. 
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Shock Coils and Time Alarum.-J. IC. (,lian
<'ht::;/ 1 r l. -1 ~hate in your 11lcns11re, bccnuse yon 
ha \·l· brcn l'Oo1l cnou~h lo gh·c 1ne an n.ccount of 
your >llltTc>l:; in n1aking the electric tinle nlnru1n. 
) l id \" ,; 111c pleasure lo kuo\v thtLt you-only n rouLh 
oC Ii (I •'<· 11 Y•'ar:> - ha Ye su<:cct'ded in n11iking au cxcel
h • 11t ti 111.: 11 la rn rn :it a cost of 5s. '!'he delay in ans,ver
i 1"~ 1 c111r f111·u1ct«tncstio n \VU.S nnn.voidn.ble, O\ving to 
tli'c ·1:n11vdod co1Hlit ion of otu· "Shoµ." If 1ve deYoted 
tile \\' hPlu oC our lit.ti t pcnny,vorth to the pnblico.tion 
o( c:1111ll·il>ntio11s to "Shop," it \VOulcl t~ike several 
\\·euk:; to ~lll'h 11µ ,,·i1h arrears of replies to corrcs
Pl>ntl<·nt:.'- I e1u111ot. pro1nise a date for the publica
tion llf the art.icles on shocking coils. Yon lvill 
tin1l l >rur·s \\'Ork on coils n fairly good one for a 
b('ginll<'I'. C'oil 111nkin~. is quite \Vi thin the province 
ot 1Ln a1nateur.-G. E . .u. 

Silverin g Carriage Fittlngs.-COACJI TRillt:\r~R 
(Ji;<li11li11r(th). -Carriage littini;s n.rc coated \VJth 
sil \'er by the electro process. This \Vill be described 
in due ti111c, "·hen roonl cnn be fonnd for the 
nrtinh.'s. '!'here ::i.re no addresses of concb·1nn.kers' 
f111·11i ;;hcr;; in the J,ondon Directorv ; but coach 
furniture is rnade and snppliccl br Mr. O. Dunn, 
l-le1·bert Street, '\"est Bro111 \vich, and Messrs. J. H. 
Ha,vkins &, Co .. 16, Station lload, !Valsa.q. Ot 
coach platers there arc t\\•cuty 1nent1oned 1n the 
directory. 11n1ongst 'vllich n1ny be noticed 1"1essrs. 
J. H . l'<a<lclitt'c &. Co., S, Barrett St.rcet, .l\1:anchester 
Squurc, Lo11clon, \ \' . • and 1\[<'ssrs. S1nith Brothers, 
53, l 'aul titrcl't, Finsbu1·y, E.C.-G. E. B. 

I mitation l\Iarblc.-E . .1\{. If. (Glasgow).-The 
reply on p. 112. No. 59, to silnilnr query \Vill suit 
yon1· freestone st>t11<l equally \veil, taken in conjunc
t ion " ' ith the follo,ving: _-\s the surface of stone 
\\"ill not be so sn100Lh and regular as \vood, I " ·oultl 
ad vise rou to rnb up ;\st.ill pnste fron1 \Vil.rm patent 
size ancl Jinest "·hiting. .O.fter the first coat of 
p iunt is thoroughly hnrd, scrape on or brush ?n, 
ucconllng to conYeni<:>nce of su1·fnce, a good coating 
of this .. tilling up.'" '\'hen sarne is quite <1rr, 1:nb 
it clo1vn to a s1uooth a.ncl le1'cl surface \v1th fine 
glnss-papc1·. .A. cont of lins~ed oil, wi_th a litqe 

Ilitlcnt d1·iers only added, is next given ; this 
iartlcns the surface. \\.hen dry, proceed \Vith the 

paiutini; as described on p. 112.-.lf. P. 

Picture-Frame Gilding.-$. S. S. (Neto Kent 
Road).-'l'he "·riter, "·ho humbly but firmly claims 
to be a" real p1·actical rnan." n1ight have practically 
Jielpcd you had you !:>tl~ted the11atureand condition 
or the fra1nes to be gilded. I must refer you to 
pp. GOS and 795, ,. ol. 1., as ans\vers therein appear 
\VOrth your careful perusal. If you n1ean ho\v 
f ra111cs ~cate1"r;ilclccl-\·iz., in mat and burnish size 
-arc propel'ly re·gildcd sa1ne \Vay, it; is u. n1atter 
bcrond "tihop " entirely. 'l'he ln.bour necessary to 
thoroughly •·re-get-up" a "'nter-gilt; frnme is so 
excessive as to 1nnke it; selc101n done, and they are 
usually re-gilded \Vith oil-yohL size. Although the 
process rnay e,·entually be thoroughly explored in 
\Voni,:, fc"· \VOuld benefit thercfro1n. If you want 
to lc1irn it; thoroughly frotn a professed" carver nnd 
gilder," aclYertise for lcssons.-F. P. 

Varnish.-G. H. (Wakl'..ficld).-Oil varnish, if at 
nll exposed to the air, " ·ill thicken nntl beconie 
"fat " O\Ving to the mixture taking up oxygen; the 
cheap qualities, by reason of the copal gum being 
substituted by co1nmon resins, beco1ne so affected 
much quicker than good" copal.'' They can never 
J'egain theit· 01·iginal cjon:lities by n.ny ~lilution . or 
addition, but mny sonlet1mes be so thinned \v1th 
t111·pen1 ine as to be useful on comn1on work. The 
"tnrps" i·c-clissol ,·est he oil and resin, but, of course, 
r educes the bulk ancl gloss. Mathieson .Urothers, of 
Ardrossan, N.B., make an" enn1ncl oil" \vh1ch can 
be ad ,·antngeon.sly inixed \.Vi th varnish. ,'J'o aqd 
01·dinnry linseecl oil 111ea.ns that the Yarn1sh will 
never properly dry.-F. P. 

Pa.per-Hanging. - C. H. (London. S.E.). -It 
seenis sonlc\\·h1\t clitficnlt to describe any method of 
"folding a pnsLerl lengtJ1 of paper in order to ronYey 
it f1·om the bonr<i t-0 tiie \Vall" us being "the co,.,·ec.·t 
one" s ince incHviclunl experience nnd expertness is 
the' onl.,- s tanclrtrcl of ju<lg1neut '"e ho.,·e. One of 
the best that n professionn.I \vorker '"ill use for 
lengths of n.bont S ft. I ,,·ill cndea1·01u· to explain. 
'l'hc leng ths bcini.r cut to nbout the right size und 
p1·operly n1·1·ungccl for clean pasting upon the pnste
bou.rd, the lo"·cr hillf is fi1·st pasted, nncl then folded 
over for al.lout 18 in. or 1nore or clonblerl length. 
'l'bc pil.pcr is 1novcd nlong an<l pMtccl co!npletc; tbe 
uppe1· half is thl'n folded over for a d istance, and 
1.hcn t,he top eclge turned rig_ht back. In con\•ering 
ancl JJx.ing it, the top edge 1s t~1kcn hold of firmly 
but care!11lly hy ft1.1ge1· nnd thutnb of ench hn!'d, 
and the fold is held by the o~her fl n~ers. As~unuug 
a p1·uclised and s1!1art n1un 1s ~vork1ngi ~10 \V1l.l then 
1no11nL the slcps 111 a con,·en1ent pos1t1on \v1thout 
h olding \vith his hands, but using lhe1n both for 
the paper. 'l'hc \\'Orker being in µosition

1 
he drops 

the t<>µ fold, \\'hich has be.en held by bis flngei:s, 
and llxtis the 11pµc1· half 111 pince. If correct 1n 
plunlb I his is roll e1l or brnshecl; nucl then, <lcscend-
1nl£ to 'tho g1·01111d, the botlo!'11 end js unfolclcrl, nnd 
the le11gt h bru~ hl'li <lO\\'Jl, tr11n111e<I, tu1cl coinplctecl. 
Ir t.he n11u1 is 'vorking frorn a plttnk nncl scn.tlold, he 
111ns t., oC course 11:>0 one hnncl t-0 get up to his \VOrk, 
in \\'hich <'a~c the top is fold ed ns the botlonl, nnd 
t.hc le11gt.h thro,vn o,·e1· cine nrn1. 'l'he ditferenco 
l1ct\\"CCn having the top edge in the fingers rently 
for 1nat<'hi11ii; nnd that of having to 1111fold tho sn1ne, 
1n11ke;; 1~ !(rent difference in the speed ot paper
hanging. l hope t.his is the nns\ver you \vish fo!", 
a nd that I hn.Ye n1ncle n1ysclf clear. If yon use this 
method 1 don' t th.ink you cnn better it.-F. P . 

SHOP, ETC. 

I! I .-QuESTtONS SuBMI'ITED ·To CorutESPO~DXNTB. 

Opal Glass-Letter Cuttlng.-OovRIER writes: 
-" l sbo11l<I be glad to have the address of 1nakers 
of the appliances for cutting out glass letters, and 
any information i·espccting the method ot nlaking 
Sil.Ille." 

Beliograpb.-R. N. (Grays) writes:-" Can any 
of your renders describe ho\v to make a heliogrnpb, 
and also the mode or signalling with it1" 

White Letters on <> lass.-GLAZIER writes:
" Cnn anyone tell rue how to remoYe the same 
\vithout breaking l" 

Pumpa.-.J. H. (.Vo .Address) writes:- " 'Vill any 
reader kindly inform me where I can gl)t a book 
a.bout pnmJJB1 engines, and such like matters 1 I 
'vant something 'vith drawings, so that I can see 
the inside steam passages." 

Refrlgerator.-J. H. (Live1-pool) \vrites :-".I 
hnve a refri.ge1'!l.tor to make. Would any render 
give n1e a plan of one fit for a. butcher's sbopl" 

Bones.-E. F. P. Cr-Varrington) w ishes to kno'v 
ir tiny reader can tell him of n.nr book or books on 
"Bones,'" or the uses, etc., to which bones are put. 

Rubber Arrow Shooter. - ARROW SHOOTER 
will be obliged to any reader who will tell hiu1 bow 
to ma.ke a rubber arrow shooter. 

Hat Maklng.-J. S. G. (Portsea) writes:- '' Can 
any correspondent give me a little assistance. in 
hatting 1 Being a hatter's salesman, I should like 
to kno\v the process of half-blocking a silk bat; 
also whether there is any way of taking grease or 
other n1arks out of hats other than washing the hat, 
for I find it takes such a long time to dry a hut 
\vhen \Va.shed; and I often have a customer tbnt 
wants his bat cleaned and ironed whilst waiting.'' 

T erra..CottaPlaques. -PL.A.QUE ARTIST \Vrites: 
"Where . can I . purchase, good and reasonably, 
terra..cotta plaques of Yarious si?.es-not a large 
quantity, but a !ew dozen or so at o. time." 

. 
IV.-QUESTIONS ANSWERED BY COHRESPON~;fS. 

Root's Blower or Blast Fan. - M. (Bi.shop 
.Attckland) writes, in reply to F. W. B. (Hudders
field) (see page 286, No. 12'2) :-"Try .A. Wal.ton, 9, 
Queen Anne Street, Stoke-on-Trent, for cnst1ngs of 
small blast fan." 

Saw.-CHOPSTICK writes, in reply to Co~ST.ANT 
READER (sec No. 120, page 251): - .. The sketch 
and information you ask for \VOuld take up 
t-00 much space in 'Shop· columns. I will, there
fore send a brief a..rt.icle on the subje<:t shortly, 
\vhich will gi,·e you full infor1uation; but I ~n 
tell you this no1v: you must not expect to cut 3 1n. 
stufl' \vi thout some hard work with only one n1an 
on the 'vheel- it is best to have t1vo \Vhen there is 
any quantity to do." 

U phol stery.- E. vV. C. (Leiceste1·) 'vrites, in re
plr. to •r. C. (Bc.lfast) (see page 286, No. 122) :
.. Your question is unintelligible. Do you 1nean an 
outside cover to cover the "'hole of the article of 
furniture, or do you mean hair seating, other\viso 
kno,v n as hair cloth 1 .Also, 'v bat do you intend to 
coYer, either scroll. bac~ or seat, nnd is it It sofa or 
couch 1 The former has a scroll at both ends, and 
the back extend.s bet,veen the t\vo; the latter hns 
only one scroll and the back only extends about 
three·quarters 'of t;lie seat. If you w~II state 
definitely \vhnt you intend to cover, also with \Vhat 
mater.in!, I will try to help you." 

Worm and Whee L-E. G. PLAT!i Birbeck 
~·orks. Birbcck Road, Ridley Road, Kingslan~, 
N.E., writes :- "I see bv one of your ans\ve1-s in 
• Shop' (see p!l.go 269, No. 121) that you cannot 
gife your correspondent an address of rack tti;id 
\vheeJ or wor1n and wheel maker. I beg to ofter • •• mysel! as san1e. 

Ba.ttcry,-TUE ELECTRICAL COl\lP.ANY ~Orew· 
kerne) \VriLc. in ans \\'er to 'l'. R. (Ashton-le- Willoips) 
(see pnge 270 Vol. ill.):-" Our new c~ntral ~~nc 
batteries \Vonld anS\Yer the purpose required. 1 he 
prices nre-N o. 1, ls. !Jd. ; No. 2, 2s. ; No. 3, 3s.'' 

Air Cu shion.-H. H.P. writes, in .. repJy to H . ~· 
(Clapha1n1 (see page 222, No. 118):- I~ H,. R. \VIII 
fill the cushion \vith air. then put it in a tu.b 
of \Yater a.nd press it, he will .find where the leak is 
by the bubbles thu.t a.rise." 

Bread Machines.- W. A . (Favershani) '~ri~es, 
In reply to J JJ:AN (sec pnge 286, No. 122) :- l ou 
could not do better than apply to Mr. W . I!'. Mnsou, 
engineer and patentee, LOJ?gsighth;Manchester, for 
prices nnd pn.rticula.rs. His mac 1nes are si1uple 
1n constrncuon, and inake a goo~. ev~n •. and smooth 
dough They are also fitted with fr1ct1on gear for 
tbro'tl·fng dough out, \vhich I mu~t say saves a l?t of 
,vinding tank up and do\vn, as in most machines. 
'1.'hc bakehouse \vhere I am has been fitte4 up by 
.l\ir. ,V. F. Muson, nnd I cannot spen~ to<? highly of 
the \vay I find thiDffS to hand, \vh1eh lS a great 
plcnsure in the trade.' 

V.-BRIEF ACKNOWLEDGMENTS. 

Qneetlone hnvo hoen reel'ivrd from the followlD8' ~orrearon
dcn ts and anawera only awn ft space In SHor. UP<?n wblob there 
1s 1-?rei1t pre&Pi•rll :-<.•. H. \St. Helens): C. !l· tLBl{lhJ: lll. G. !No 
A d<£1·t•sl • 1' D D. (C:llasoo10J; W. H. C. (LBtc68Wr): ll'. W. (li:eti
tish. T<m'fil • .F . H (Dattersea): P. MON. (Shettluton): R. A. B. 
& Co (lm1it1ni Wl · D A. o. (Glasgow): L. & CO..:.i F. M. \/'ort
aea) · -.w v R (EdmimtOn>; w. J. (L(lndmi, N.E.); w. T. (lo11dn11, 
N) ·"w .K. <No .idarUB). M.A. P. •No .Adareae): ll\OUBATOR: 
E: .A. P. <°BecA·1mha1nl; 'o. R. (Leom£11ater): J:I· J. O . . <LC11uto11, 
s. E) . J w ( lrtl/in(lton Salop): w. H. 11'. (KUl{ldtoll). J. o. ll. 
bvdnit1~i.. Co11U11<1nl • 'n. A. B. (Hatn1'81tad\: G. lll. L CBatter
sea): \V. J.·A. (St. Deleru); DSVOJ(; T. L. IP~ckltam): F. \V. B: 
(Stuul<lrlat1d) ; W. ,T. D. (Alo11.cM~ler) ; J. :&. B. C Chest4rt!>n), 
~v. 8. ;Po11Ufr/Ut); M. P. D. (Bri11hton); W. \V, (Drl.Wl); i;, .II. 
(HuU). 
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0ASSELL'S TECHNICAL MANUALS. 
Appll.ecl Mechanics . Dy Sir R. S. BALL. F.R.S. os. 

Brlckla7er•, Drawi11c for. :is. 

Building Conatructlon, 2s. 

Cabinet Makers, Dra wing for, JS. 

Carpenters and Joiners, Drawing !or. 3S· 6d. 

Gothic stonework, JS-

Handralllng and Staircaslng. JS. 6d. 
Linear Drawing and Pra.ctlcal Geometry. z. 
Linear Drawtna and Projection. Two Vol<. in One, 

JS. 6d. 

Machtnlata and Enatn-rs, J>ra.wing for, 45· 6d. 

Jlletal-Plate Workers, J>rawtng for. ss. 
Model Drawing. :is. 

Orthographical and rsometrtcal Projection. os. 

Practical Perapecttye . JS. 

Stonem-ons, Drawing for. Cl,.,th, 3S-

8J"atema.ttc Drawtnir ancl ShacUni:-. os. 

• 

MANUALS OF T ECHNOLOGY. 
[OJTE'.l BY PROF. AYRTOll, F.R.$., AHO RICKARD WORMELL, 0.SJ., M.A. 

The Dyeing of T extile Fabrics. B\• Prof. J. J. 
HUMllEL. F:C.S. With ?\uruerous Diagrams. ~c~t:uth 1 hou. 
sand. ~ 

Steel and Iron. By WILLIAM HE"'RV GRBENwnoo, 
F.C. S., .M. I.M.E , etc. With 97 Diagr.1ns from Original \Vork
inR" Drawings. Fifth Edition. 5S. 

·Spinning Woollen and Worsted. By \V. S. 
BRIGHT MCLARl!N, M.P .. \Vorsted Svinucr. \\'1th 6~ Dia· 
grains. Second Edi1ion. -45. 6d. 

• 
Cutting Tools. Bl' Prof. H" R .. S~11TH. \Vith· 24 

Foldiug Plates and 51 Woodcuts. Third Ediuoo. JS. 6d. 

Practical Mechan~os. By Pr~f: J. PEnRv, ?lf.E. 
\Vith Numecous 1Uus1ra1101>S. Third Edition. JS. 6d. 

.D esign in T extile Fabrics. By T. R A~HENHURST. 
\Vath 10 Coloured l'latcs and 1o6 Diai:raius. Thi<d Edirion. 4$. 6d. 

Watch and Clock Making. By D. GLAi<cow, Vice· 
President, Ilritish Hoc.logical 111>ti,ute. Second E<lition. 45. 6d. 

CASSELL & COMPANY, LIMiTED, L1ul1rate Hill, Londo11. 

WORK 
<s p1wlishtd at La Belle .St\tn·aus, Lu.ctgm Jltllo. T,tmtlon, '" 
~ o'ckickeverv IVed11t1da1,1111on1i1117, <t.1casho1&ldbeobt<u11abl<ieoer,,
.,,,11ere tl•ro1ighoutthe U11i.Ua Ki1111d<J11• on llYido.v at tlce l<.ltut. 

TERMS OF SUDSCRlPTION. 
s n1ontbs, frt:e by pose . • •• la. 8d. 
fi mou tbs, .. . • • . •• ss. Sd. 

12 moutlls, .. . . •• · · 6s. 6c1 

Postal Orders or Poat o mce Orders N1111hle ,.,t L!•e Geut0ral 
Po&t Olllce. Loudon, to C.A68BLL and Culll'UY, Ltculted. 

TBRK8 F OR T HB h•8KRT ION 011' A DVBRT18BM!t~T8 nr '"'°" 
w .111"tLY Jssoa. £ a. d. 

One Pftge • • • • • • • • • 12 o o 
Bait Pagt: - • - • • • • • - 6 10 u 
Quarter P1tge • • • • • • • - s 12 6 
ltigb th o! a Pngo - • • • - - l 17 6 
One·Sixteentb ot a Pase· • • • • • 1

0 1
11
0 

0
0 In Column. per inch • • - - • • 

Small rrepaid Ad\'ert1aements, such as Sl~u~tl.ona \V11uLe.1 
and Kxchani:te Twentr Words or Iese, One i:sh1lhnlf, and Ooo 
l'~nny iicr Word extra If .,,.~r Tweuty. ALL OTHKn Adv .. ,.. 
tlse111ents in Sale P.ud Bxch11nge Colutnn are cll.1Lrge<l Ooo 
Sllilling per Line (&Yeraging e1irbt words1. 

Pro111\,1ent l'oaittOMI or A ur~e of inMrlw11a, 
bv tpecia <>1Taoge11•e11t. 

••• Advertisements should re~cb the omce fourteeo 
daya in 1Ldvance of tbe date of issue. 

SALE AND EXCHANGE. 
Vlotor Cycle Co., Grimsby, sell ?lfail Cart Wheels and 

Parts. l12 K 

Who's Lunt?- Wh)', the Best ?YXan for Joiners',1'!'<?1s, 
o( warranted quality. Send stamp for our Seventh Ed1t1o_n 
Reduced Pri.:e Lisc.-LUNT, 1'ool ?lferchant, 297, Hacli:
ney Road, London, E. (9 R 

Joiners' Tool List, post free.-BooTH BRoTHEKS, 
'l'ool ?IIakers, Dublin. (to R 

Walker Bros., Leeds.-Mail-cart wheels and axles. 
(tl R 

Catalogue of New Tools, 6d.-Rcgister contnining 
details of upwards of 3,000 (1 hree tho!1sand} new and se~Ot}O· 
hand Gas and Steam Enitint:s. Ho1lers~veT)· descnpu,on 
of- Tools, and Plant, wanted :tnd for sale. Cash or h11e 
purchase. Call at 100, Houndsditch, London, or send 4d. 
for Register to BRITANNIA Co., Colchester. (1'4 R 

Lettering and Si~n-Wrl~in.g m~de Eaay.
Also full·si2e diagrams tor marking out eight alphabe1s, 
onl 1s.-F COULTHARD Darlington Stree t, Bath (late 
Bo~rnemoulh). 100 Deco~tors' Stencils (60 large sheet .. ), 
2$. 6d. ' t 

Fret, Carving, and R!!.PO~sse ~at e"!8--
100 of either full-sc2e, xs.; ::100 l 11r111nir: De;.1gns, ts. , 400 

sm~I! Stencil~, 15.; 500 Shields, .Monograms, &c., ts., post· 
age free.- F. COULTHARD. Darlington Str~et, Hath'. (t !I 

Water Motors from ss.; l h.-p., pnce 20s.; hst, on~ 
stamp.-\VALTON, 9, Queen Anoe St., ~toke-on-Trent. (2 s 

Cementa.-Write to BRYANT, 70, Nethergatc, Dundee. 
• 
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