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A KITCHEN DRESS£ R . 
BY DA \'ID DEX~J~C . 

THE homely dresser may not present many 
attractions to the artisticn.lly-mindell ama
teur cauinet-maker, but it is nevertbelt:~;s 
more truly a piece of "mt" furniture: than 
many of the more 

[.·tll J: iyll t.~ !"(•.-.•,.,.,.,,. 1 

S--\ .. 'l'UltDAY, ::\L\1 111, J'-'00. [ p IU C:E 0 ~ .1:: P ENNY. 

'l'hou.!;h some forms of dr~:);o;e r may J,c ;-;icl<.'hl'ard, :u1d the Jl:'lttom sclc:cted will 
I more C.:U II\'L:Ilicnt than others-ur, Id it J,c prokdJI,\' l\lllh()d_,. the requirement;-; of most I said, better aclal't~,;~ l for the ::;pn1·c :u1d l·ir- pc<IJ•lu. In sizu we 1nay take it as follows:

CUltl;-;tnnccs of the u;-;er-a-; tll0 primary I L•·n.: .. ;th, r, ft. I; iu. ; width 11f top, 2 ft. ; and 
ob.ie•·t j ... utility. details of arr;lugclll\.'llt may ' h.:i!..; ht frolll llPur, ~ ft .. !J iu. 1\' will be 
Yary b) i\ \'llll'iol~·ml olc ex t cn t. 011 t l1u :-cl: I! frn111 the i 11 u:;tr.tliiJil, i mmed in tcly 
wlwiL·, howl;rcr, \\'0 :-hall not ~o far \\'1'1!11.~ nudt·r thl\ t0p aru tlirc(; dra.\\'L' l's. JJclow 
if w0 r~g-nnl the drc;o;scr a,; th•: ki£l'ltcn , thl.'lll r1re l'IL[I I;oal·tl.-; wi th n.u open spacu 

l,vt '''Cull. The l>Ct uf 

-

J•btu :-:ltdn.:~• al ,t) \'C 
tltcdn· ........ cr i-;h•J,arat ~.: 
ft••llt it, tlloll llta_,. 111~ 
wadu or 11ot. Tlt l·~· 
fl,l'lll, in fad. 110 J'·u·t 
,,f the dr.:,;~cr it:-l' ll. 
lout may Lu rcgardct l 
as a \'et·y usd ul nd
jnnl't, aud nt~t uut ttt' 
pl:wu in any kitchcu. 

pretentious things 
which are classed us 
such. lt is, however, 
not so much a:; an 
artistic protluction 
t hat we have to re
gard it at present, 
for·, whatever claims 
it may ha\'C in t his 
re~pcct, they mn>:t 
gi\'e way to the mc•t·e 
vrosaic views of t he 
utilitarian. Still, one 
feels loth to contcm
vlate the dresser only 
as n. useful piece of 
furniture; for, how
ever plain and Yoic.l 
of decorative detail 
it mn.y be, and gene
rally is, it so evi
dently fulfils the pur
pose for which it is 
in tended that it can 
hardly be reganlcd 
as other than n. struc
ture which meritR 
n.ttention. We all 
know that one of the 
lending principles of 
art requires that no
thing shall be made 
w 11 ieh is not acla.pted 
fur use accordiu r.r to 
the expressed it:l:en
tion of its existence, 

Fig-. 2.- Carcasc of Dresser without Top. Dra\\·crs, Door, or Plmt ll. 

J ... eavingthem, how
v,·cr, for future con
;-;idcra tion, a. few sug· 
.~l.:stions to those 
readers who wi:sh to 
make n. dresser, and 
~· l't do not find the 
J•atlcrn portrayed 
quill! what tlteywa.nt, . 
111a \' be welcomc~.l be
lt• re describinrr the 

• a.ntl that tlut~ regard 
shall be paid to the 
manipulation of ma
t erial, whn.tc\'Cr t his 
may be. Now, re
membering that the 
dreR-~ct· i1; ·r or one of 
the inferior room!' 
viz., tltc kitclten, w~ 
at once :-~cc that fan
<:i ful orunmt:;ntat ion 
wr>uiLI be out of place 
anu tuat i t would 
be absurd to employ 
costly material iu its 
<:on. truction. Thus 
far, therefore, tho 
dresser may claim to 
be an honest con-

more than can besaid 
of manything:i seen in 
our furniture ~;hops. 
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Fig. 1.- Kttchen Dresser and Plate Shelves. 
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ncLUa constructiOn. 
Fir~t, the lllatter Q[ 

..: izc maY claim atten
tiuu, though to thoae 
who are practically 
n cqnu in ted w i tb. 
dre:;ser-rnaking this 
may :seem unneces-

. sary. 'l'he novice, 
• 11 ho weYer, i s fre-

., quently at a loss 
what to do when 
n ny alteration from 
given figures may 
:seem desirable, and 
therefore it may be 
well to say that he 
should make his siz~s 
suit hi:s-o1· his custo-

-

' . t mer s-reqmremeu s .. 
lt is no use adhering 
closely to measure
ments siruply IJeca.u~e 
they have be:eu " m 
print,'' ot· e,·cn be· 
cause they are those 
commonly regarded 
as suitable, when 
other·s would clearly 
render th e thing 
more con ,·euient. 
Wh o r e c~rta in 
measurements ha,·c 
b<.'rome associated 
with fumiture, cus
tom is the principal 
factor, and custom 
is not as the laws of 

• 



The Work Magazine Reprint Project (-) 2012 toolsforworkingwood.com

I 18 • A KITCHEN DRESSER. [Work-May 10, 1890 • 

• 



The Work Magazine Reprint Project (-) 2012 toolsforworkingwood.com

I 
I 

-

• 

Work-May 10, 1890.] 

may either be fastened with mortise and 
tenou, or by nailing. In cutting these 
parts, regard must be had to the manner 
m which they are to be fastened at bot
tom, as, of course, the len!!th of the 
tenons must be allowed for if these are 
to be cut. .Much the same applies to fitting 
and fastening up the bearers for the top. 
'l'hese may be either a solid board exactly 
the same as the bottom, or the more usual 
course of making them of two pieces of 
wood of any convenient width-say, 5 in. 
By this means it will be seen that there is a 
saving in the quantity of wood, but the 
ends being only supported--or connected
by these· two nunow pieces, they are not 
sufficiently bound together. This is man
aged by gluing pieces on to the ends of the 
bearers, which are thus widened out suffi
ciently without unnece;-;sary waste of mate
ria.l. They are then fastened to the outside 
ends by the lap dovetail. The two inner 
ends may be treated 0.'3 at the bottom. 
Fig. 4 gives a plan of the upper portion of 
the dresser at this stage, the widened bearers 
beio~ clearly shown. It will Le noted that 

· the ninder one is set back to the same 
extent as the bottom board. 

We have now the framework, so to speak, 
of the dresser, of which it will be under
stood that none of the parts are supposed to 
be permanently fastened to~cther yet ; in 
fact, in. making it up, it \VIll probably be 
convement to arrang~::: some of the work yet 
to be described Lefore this stage. For in
stance, the neces~ry joints for the drawer 
bearers, etc., can be - at any rate, partially 
prepared. The novice, however, may be re
commended not to adopt this course, but to 
fit up tbe parts so far spokeu of, as uy so 
doing he is more likely to secure accuracy. 
The parts should fit tightly enongh to bold 
together S!)ttarely without any glue or nails, 
and miles::; tltey do, the work cannot be re
garded as sati$factory. However, taking it 
for granted that everything is right, it will 
be an easy joL to knock tlJe pieces asunder 
to complete the work. 

.The . drawe_l' Lcarer- that is, the long 
Jllece unmed1ately under the drawers in 
frout-lllay now be attended to. Its width 
may be anything convenient, but about 3 in. 
~s sufticient for all practical purposes; while 
1t·; length can easily be ascertained exactly 
by a.ctual measurement. It is titt~::d to the 
?Ute.r ends, as shown in Fig. 5, from which 
1t w11l be seen that the dovetail formation 
of the lower side binds the parts together. 
The groove is cut in the ends for the whole 
widtli of the bearer, which is forced in from 
the front. At the iuuer. ends the joint is 
merely formed by cuttmg spaces in the 
bearer and in the ends, as shown in Fig. G. 
Care should be taken not to remove more 
s~uff th~n is just sullicient to pass the 
pteces ; m other words, they should lit each 
other tightly. 

The ~;upports for the drawer sides have 
now to be titted, and for those who do 
not. understand what they are, it may be ex
platned that tltey :ne, as it were uearers 
extending from back to front for tite lower 
edges of the drawe1· sides to run on. It follows 
that their upper surfn.ces at any rate must 
be quite smooth, nnd on exactly the sn.me 
level as the front bearer. Beyond repeating 
.the caution thn.t they must not be glued in 
such a way as to bind tile t.md:c;, it will be 
unnecessary to give any minute directions 
for then~. e.;pecin.lly as the:c;e parts of 
conatructwn were treated of at some lenuth 
in tbe articles entitled "Leslions from an Old 
Bureau" in Vol. I. The novice who is iu 
doubt will do well to read thcst-, for they fully 

BRICKLAYERS' W ORK. 

explain ma.nydetnils which it will be:.1sefnl for 
him to know-including the construction of 
drawers. About the drawers it may be said 
here that the fronts should be fitt~::d to the 
places for them, and marked, to prevent 
confusion a fterwards. The sides should be 
treated in like manner, and not before e,·ery 
attention has been given to make these 
parts fit tightly should the actual making of 
the drawers bt:: proceeded with. The sides 
and back of the drawers need not be more 
than % in. thick, wllile the Lottoms mny be less 
if preferred. The reminder thn.t drawers 
whe~ first mad~. should fit very tightly may 
be g1ven, for 1f loose and easy, they will 
probably be too easy by-and. l.Jy. If they 
still remain too tight after a. ::;hort time, 
a very slight ea.siug-oll' will reduce them 
sufficiently. 

The doors are made in the u:c;ual way. 
The parts for the fnt111es are got out iirst, 
and may be either dowelled or mortised and 
tenond together. Both ra.i 1::; and stiles 
should be of the same width, for which 
2} in. will do very well. As some may not 
understand the menning of "rails" and 
"stiles," I may explain that the former are 
the horizontal and the latter the uprig!1t 
portions of the frame. H will scarcely be 
necessary to stale, except for the beueti t of 
those quite unaccu=-tumeJ. to joinery, that 
the rails are to be place(l within the stiles. 

The panels for the door:c; ~hould be } in. 
stutf, either fitted into rabbets and beaded 
in from behi nd, or the frames may be grooYcd 
for them. In the ln.tter case inexperienced 
workers may be inclinetl to think that glue 
should be u:c;ed to fasten them in with; but 
they may be rcmiucled that gluing them up 
would probably cu.use the }Jttnels to split. 
The grooves alone willltoltl tlw panels, which, 
being unglued at the edges, will be at hberty 
to shrink witlwut splitt.ing. 

A couple of "butt" hinges will be required 
to hang each door with, and a lock or catch o( 
some kind Le requisite to keep them closed. 
The hinges shonltl be attachetl to the outer 
ends of the cupboard, the Lults of the lock:> 
of course shootin.~ in to the other:. One lock 
accordingly mnst L~ got shooting to the 
left, and the other to the right, unless it be 
not considered objectionu.blc for one of tLe 
keyholes to be upside down. 

inside each cupl.10ard one or more ~;he! ves 
will proLaLly be found c:on,·cuient. 'l'hc 
shelves may be nxcd in Ly ~ituply nai ling 
through t he ends; but a Letter wny-not 
only because no nailing frnm the out::.ide will 
be necessary, bn t because the !ihd vcs wi 11 be 
movable-is to support them on strips of 
wood fastened to the insides of the cup
boards. By this means, if o.t any time it is 
found convenient to add to or a lter the 
shelves, it can easily be mauagl!d. 'l'he 
plinth or framing on wltich the drcl:lser 
stands has still to be matle n.ntl iittetl, bnt 
no detailed directions fori t can be neces~:~ary; 
and it would be merely waste of space to 
recapitulate what hn.s been stat ed 111 con
nection with plinths in the a.rticlc:o> a lren.dy 
refened to on the bureau. N atnra.lly, the 
dresser J1lintlt will be plainer, having the 
upper c f:eS left square, or sligiJtl,y b~Yelled, 
instead ot muuldctl ; but othcn\'lse 1ts con
struction is much the same. 

The top is fastenetl down to the carcase by 
screws driven tlu·ough thu top bearers Ol' 

board from Ldow ; a.ud when t.hi:; has Leen 
doue, our dre~:~scr is pract ically completed, 
so far us joinery is concemcd, though it 
may be finished uy painting 01' vamishing if 
del:lired. It will be under:c; tood that ea.ch 
drawer must hnve a knob or hnndle of some 
kind, the choice of which may be left for the 
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reader's own deci~ion , merely call ing his 
attention to the fact that china. knob~:~, fas
tening on with a screw, arc generally wsed 
for the purpose. 

Unless the top of the dresser fit.'J against 
the wall, a small letlge at the Lack will be a 
convenience. A mere strip of wooc..l, as 
shown in the illustration, will do as well aa 
anything. I t can either be fastened on 
behind or above the top with a. few screws. 
Of course, if the pln.te shelves be made to 
rest on the drc::;ser-top, and l1a.ve a solid 
back, the back-guard wiU be superfluous ; 
but this will be further considered when I 
come to treat of the shelves. M~::anwhile, . 
though no SJ?ecific di rections have been 
given for fittmg the back to the dresse1·, 
the moiit inexperienced will see how to do 
tlJis; RO that these hints on drc::~ser making 
may be regarded as cumpletc. 

B RI C K L A. Y E Jt S' W 0 R K. 
BY :MUNIO. 

APPLIANCES L~D T OOLS USED BY BRICK-
LAYEUS. 

ONE of the principal appliances used by the 
bricklayer is the scafrolding, on which the 
materials are laid while bl1ilding the we.lls. 
Great care should be used in fixing it, as 
upon it.'> stability depend the Jives of the 
men working upon it, and many serious 
accidents have occurred from insecure 
tixing, or from using defective materials. 

The scaffolding i~ formed with uprights, 
led~ers or runners, putlogs, and scaffold 
bo:\nls ; the uprights are generally foreign 
poles, 20 to 30ft. long, and 7 in. in diameter; 
at the bottom end, they are fixed about 
:3 ft. 6 in. from tile wall, and 12 to 14 ft. 
apart ; the longest poles should be set a.tJ 
the gn.bles, or at the highest part of the 
huiltling to save splicing; they are fixed in 
holes dug about 3 ft. deep, and well rammed 
round to keep them perpetuliculsu· ; when 
too short to reach the top of the building, a 
second pole is spliced to the top, the large 
end resting on a runner about 15 ft. below 
the top of the fh:ed pole ; the top pole is 
Ja~hed with ropes in three places, and wood 
wedges driven in to tighten them ; diagonal 
stays are also lashed to the a.djacent poles 
to steady them, and prevent their being 
blown clown. 

The runners are lashed to the poles with 
ropes in a. horizontal direction ; they .are 
made of poles or deals 7 in. by 2~ in. 

The pntlogs are laid with one end on the 
wall, and the other on the runners ; they 
may be of any tough wood 6 ft. long, and 
H in. by 3 in. 
~The scaffold boards are 7 in. by 2 or 2! 

in., and are laid on the putlogs ; wheu the 
scafrold is in a street, a. board should be 
laitl on its· edge at the outside of the 
scaffold to prevent anything falling off the 
scatrold, and when the scaffold is very hi~h, 
a. board should be fixed along the outstde 
about 3 ft. above the i.;cafl'old to form a 
handrail. 

'l'he materials are carried up ladders, 
which have a rope at each side bun~ over 
the runners, and two or three bricks t1ed to 
the end of the rope to keep the ladders from 
blowing down. 

When any extm heavy weight hns to 
come on a. scaffold, such ns a lnt'ge stone or 
an iron girdet·, ve1'tical struts should be fh:ed. 
under the runners from the ground. 

When a chimney stack has to be carried 
above the ridge, poles o.ro fixed on the floor 
joists, and brouglit through the roof timbers 
and lashed to them. • 

• 
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When a hole cannot be made for the foot 
of a pole, it may be fixed in a cask or box 3 
fb. deep, and rammed round with sand; 
when thEJ ground in which poles are to be 
set is very soft, a flat stone should be put 
under the foot to prevent its sinking when 
the scaffold is loaded. 

HoisTS. 
When the walls of a building are very 

thick, and contain many bricks, a hoist is 
generally used for Jiftmg the materials. 
After the firs t 16 to 20 ft. is built, a large 
pulley is fixed to a strong support, and a 

· chain or rope put over it, to one end of 
which is attached a hook ; the other end is 
canied round a pulley fixed on the ground 
called a "snatch block,11 a horse is attached 
to the end of the rope, and by walking out
wards, the load is raised in a box attached 

templet is used; sometimes a temporary cross walls should be gauged from a centre 
pillar or plumbing of brickwork is built for line or from one wall, and not from \Vall to 
this purpose, called a "deadman," and after- wall, as if there should be any inaccuracy in 
wards taken down. one wall it is repeated through the rest. 

TooLS. The trenches should be neatly squared out 
The following tools are used by the brick- and levelled, and if any part of the site is on 

layer :-The trowel (Fig. 1), with which the a slope, the trenches should be "stepped," 
mortar is taken up and spread, and the keeping the bottom level, and making the 
joints struck ; the bt·ick hammer (Fig. 2), rise of the steps equal to a certain number 
with which the bricks are cut ; the jointer of courses of bricks. Where the foundation 
(Fig. 3), for drawing and marking the joints; is of one uniform hardness, the foot\ngs of 
the jointing rule is a straightedge, 8 ft. brick or stone may be laid in the trenches; 
long and 4 in. wide; the plumb rule (Fig. but if some parts are bard, and others 
4), for plumbing the angles or quoins; the yielding, a bed of concrete should be laid 
level (Fig. 5), for levelling the walls-some- in the trenches ; and, even if the founda
times a. spirit level is used, laid on a tion is good, this method is to be recom
straightedge 10 or 12 ft. long, with parallel mended, as it makes a good uniform footing. 
edges; the camber slip (Fig. 6), for drawing When there are any wet places on the site, 
the soffits of cam her arches; the hod (Fig. I drains should be laid from them, and a.fter
'i): for carrying the bricks and mortar, also wards connected to the house drain. When 

to the hook. When there is 
not sufficient length for the 
horse to walk outwards, a 
"gin 11 is used, which consists 

the site is clay, it is advisable 
c::;;;;;;;;;;;:;~~~~~~~~;~~~~§-§s~ : to cover the site under boarded 

floors with 6 in. of concrete. to 
prevent damp being drawn up 
by the warmth of the rooms 
when the house is finished. 
When laying conct·ete ill the 
trenches, pegs should bed ri\'en 
in at the sides of the trenches, 
the tops of which are at the 
level of the concrete, and the 
concrete is le\'elled to them. 
The concrete should not be less 
than 1 ft. thick, but in soft 
ground it may be 2 or3 ft. thick. 

of a vertical a.xle, to the upper 
part of which is fixed a drum 
3 ft. or more in diameter ; 
under this is fixed an arm 10 
or 12 ft. long, to which the 
horse is attached, nncl by 
walkin~ in a. circle in oppo
site duectiGns, the load is 
raised, or the em~ty box 
lowered. Steam·engmes are 
also used for working hoists. 
Sometimes the bricks nre rnn 
to the foot of the hoist in 
barrows, and the barrows with 
their loacb lifted, three short 
chains with hooks being used 
to sling them, one hook bein~ 
put under each handl-e and 
one in the wheel. In this 
case, a shaft is formed with 

Tig. 6 . 

:Eig. 7. 

I 

I:'ig. 2. I· 

In dig-ging cellars, tanks, 
etc., tbeir position must be 
accurately marked out from 
the front line, and kept the 
full size of the outside of the 
walls to the bottom. A drain 
must be dug from the bottom 
of the cellar. 

boards to prevent the barrows 
tw·uing·rouud. 

TRAMMELS. 
rig. a. 

After the walls are built up 
to the smface, the whole of 
the foundations must be filled 
in at both sides and well 
rammed down. 

These are used for cutting 
the brickwork to in forming 
the lower half of an inverted 
a.rch ; they are made to the 
form of the outside course in 
the arch, and fixed in the 
posit ion the arch will occupy, 
and the wall is built to them ; 
when the wall is thick, one is 
fixed at each side, and the 
wall levelled up betwe~n 
them. 

:Fig. 5". l'ig. i.. 
HIVES AND OTHER APli· 

RLL.~ APPLIANCES. 
DY APIS. 

.MY CowAN Hrv&. 

: ::: 

Fig. 1.-Trowel. Fig. 2.-Brick Hammer. Fig. 3.- Jointer . Fig. 4.- Plumb RtU.e. 
Fig. 5.- Level. Fig. 6.- Camber Sllp. Fig. 7.-Hod. 

ONE of the greatest secrets of 
success in bee keeping is the 
careful and comfortable win
tering of stocks. Conse
quently, any hive which se
cures this object ought to be 
a favourite with bee keepers. CENTRES. 

These are :us~d. for turnin~ arch-es, and
are made wtth nbs, on wluch are nailed 
lat.hs or boards ; they are made to the exact 
form of the solfits, or underside of the arch · 
they ar~ fix.ed on proper supp~rts, and if of 
large Size, wedges aro fixed under them to 
slack ~b~ centre. after the nrch is keyed. 
In butldlllg an mverted arch a board is 
fixed with a nail in the cent~e a cord is 
attached to . the nail, and the ~ourses a1:e. 
made to rnd1ate to the centre. 

TEMPLET OR PROFILE. 

When t:he top part of a lvn.ll is to be 
~loped or racked. back a templet or profile 
IS set ~tp, the he1!{ht ol each course marked 
up<?n tt, ~n~ the l!ne strung to these marks 
while . bUlldmg ; 1f the wall is curved or 
b~ttermg on the f~ce, such as a retaining or 
wmg wall of a bndge, the templet is made 
to that form. 

squares, beYils, and mortar boards, a 
gauging rod marked in feet and inches for 
setting out work, and a line to wall the 
bricks to. For cutting and gauged work, a 
bench or banker is ret')uired, with n rubbin~ 
stone 14 in. in diameter, fixed at one ena 
for rubbing the bl'icks on; the bedding stone, 
a slab of marblo or York stone, perfectly 
straight and level, on which the bricks are 
tried after being rubbed; chisels, scotch, 
scriber for marking the joints, and tin saw 
for nicking the beds and joints, aftet· which 
they are cut by the chisels and scotch. 

FouNDATIONs. 

In tul'ning a t·ange of 
quoin or angle cauuot 

In commencing to dig the foundations of 
a building, the outside walls should first be 
marked out, and pegs driven in at the 
angles; tht>n di& off all the turf and vegetable 
soil, aud wheel1t into a heap if required for 
future use, or cart it away if not required. 

arche:~ where the Then mark out the front wall of the build
be bnilt first, a . ing, and square the other walls from it ; the 

Few are as good, and none surpass, the 
Cowan hive in this respect. It is the inven· 
tion of l\Ir. T. W. Cowan, the editor of the 
Britislt Bee Jmwnal, and f.erbaps one of the 
best apiarists in the worlc. . 

I give three views of it, taken from ~l iS 
own book, "The British Bee Keepet·'s Gutde 
Book ·" a work which should be io the 
possed.<>ion of everybody who hopes to be a 
successfu l bee master. F ig. 1 is a general 
view of the out~ide, from which it will be 
seen that it differs little in a.ppeamnce 
from the "A pis" hi ,.e : in fact, I t~k 
some of the best features from it. In Ftgs. 
2 and 3 it will be seen that the intemal 
arrange~ents are very diiTerent. Instead of 
double sides, with n dead air space between, 
the brood-nest consists of two distinct boxes, 
without tops or l~ot~oms, just l~id uponoodthe 
floor board. The tmnde box, A, 1s the br -
nest proper, in which are hung tl1e fra.ntes; 
while the outer, F, serves only a.s a case, the 
space between being filled with chaff. 
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done, and finished nicely with a smoothing 
piane and sandpaper, if necessary. 

A couple of outer ca~es may now be 
made of the same wood. It is better to 

' dovetail them together at the corners, but 
if this is ooyond the powers of the mnnu
facturer, ordinary nailing and glue w0nlcl 
do very well. They may be further 
strengthened with triangular pieces at the 
corners inside. The external length or 
breadth ought to be 22t in., the -} being 
to allow of en.se in fitting_ over the bottom. 
For the sn.me reason, I a lways take a 
few shavings off the top of each case, 
making it, ns it were, cone shaped, so that 
the next storey will fit over it easily. The 
principal difficulty to be encountered in 
making these cases is to have them out of 
winding and square. Both can be success
fully overcome by first nailing two sides 
together, and then the other two ; then 
secure the loose corners by a nail in each, 
and lay the cnse tla.t on the floor board in 
the position which it is to occupy finally, 
and while thus laid and held down flat, the 
remaining nails can be driven home. 

Even if it is slightly in winding, it can be 
planed true afterwards, as it does not require 
to he quite 9 in. high when finished. 

As we nre at the outer case, I had better 
go on to the roof, and here my hive ditfe•·s 
from that shown in ]'tgs. 1, 2, and 3. I 
\visbed to have sufficient room for three 
crates of sections, and accordingly made 
the roof 4} in. deep at the shallowest part, 
stoping from th:lt up to 9 in. I also made 
it to fit on top of the other storeys, with 
slips nA.iled on all round to hreak the joint 
as at G (Fig. :!). Lest any one should not 
quite understand this verbal description, I 
give in FiP. 6 a side >iew of the roof ns I 
have maae it. The top consists of three 
bo~trds laid edge to edge and nailed firmly 
to the sides; they are ,~ in . thick and 27 in. 
long, the overlap all round being equal. The 
edges should be nicely rounded, and a piece 
of unbleached calico of sufficient size 
stretched tightly o>er the top, being turned 
und er and 8ecurcd by men.ns of a lath 
nailed all round. 'l'he· points of the nails 
should on no account pierce through the 
top, as they would cause the calico· to be 
ea~en away with rust. This t op should be 
pamted with ~e,·cml coat~ of lead c0lonr, 
and it will then be perfectly watertight a nd 
Ja..c;t for generations. ~ 

The porch is mad~ of ,',. in. wood, as seen 
in Fig. 7. It is 18 in. 1ong. nnrl extends 
forward 6 in. ; a space is rebated out in 
which the shutters :;lide, and I lind br0kcn 
Rections act as well as anything for shutters. 
The strips, o (Fig.~), are 2 in. wide and .~ in. 
th-ick ; the top is be,·elled to throw otf-tbe 
ra~n, and the edges all rounded ; the~· are 
m1tred at t.he corners or simply ov~rlap. 
'f \'I"O short pieces are p laced at the front to 
cover the joint a~ far as the porch. 

So much for the outside, which does not 
difter in any essential pa.rticular from those 
illustmted in Figs. 1, 2, and 3. 

Mr. Cowan recommends Novice's metal 
comers f0r ~he frames, but as I wanted to 
use the orchnary frames with top bar 17 in. 
long, I bad to alter the construction of the 
brood-nest somewhat. 

My brood - nest consists of a box of 
tin. pi~e do>etailed ~ogether. I ts internal 
<ttruen~JOns are 17 m. by IH in. The 
long stdes are Bk in. high, and the short 
ones 8} in. I:ar~llcl strips of tin are 
tacked to the mstde of the lonn sides 
mi?ing their height l?Y -} of an in""cb, an·d 
stnps of wood are natled to the outside a~ 
seen in the S<'rtion (F ig. 8), so as to m~ke 

NOTES ON GLASS PAINTJJI:G. 

room for the long ends of the frames. I 
attach a piece of wood l in. wide to the 
lowet· edge, so that it would fit flush on the 
top of a similar brood-nest when used for 
doubling. If N o,·ice's ends are used, tbe 
fL,nr ~ides of the brl1ocl-nest will be 8~ 
in. high, and it will be necessary to cut a 
rebate out of the long sides of the dimen
sions shown at Fig. 9, which ulso shows 
the~e metal corners. 

The frame, L, in Fig. 2, '\'\"hich is used for 
winttlr packing, is simply of -1'.· in. deal. 4} 
in. deep, and 17 in. square 1nside. The 
bottom is COYered with a, piece of unblcached 
calico, which is tacked on at the outside. 

Instead of this. I commonly use the 
feeder cushion made by Mr. Abbott, which 
is represented by Fig. 10. It is made of~ in. 
wood, anrl fits over the brood-nest like the 
other. The on ly diti'crence is that the space 
in the centre is not co,·ered with calico, the 
feeding stage occupying that position. It 
would be adYisable to nail strips of wood 
~ of an inch high round the edges o>er the 
calico to permit the bees to run freely on 
the tops of the frames. Tbe hole in the 
centre will Yarr in size according to the 
kind of feeder used. That in mine is 5 in. 
square, which I find large enough to hold any 
feeder, except one, in mr posse$sion. In the 
winter, when feeding 1s over, I often fill 
that space with candy, and put a pillow on 
top to keep in the bent. 

It is easy to calculate that, the external 
dimensions of the outer case being 2:!~ in., 
its intcmal measurements will be 20'r in., 
for the boards will, when pinned, be not 
quite :} in. thick. Then, the brood-nest 
being 18} in. long. there will be a space of 
1 ~ in. at each end w fill with chaff. 
T his is less than shown in Fig. 3, but it 
~ill be enough ; the space between the 
dmnmic~, P P, and the hrood-ncst could be 
filled with a similar material if thought 
necessary. In the other direction, there 
will be more than 2:} in. of packing, which 
is about the quantity shown . 

The amateur wi 11 find this hive easy to 
make, aud he conld not do better than adopt 
it as the standard in his apiarr . 

I have now described three hi,·c~, which I 
think enough fo r the l?resent. In time to 
come I may trt'a t of twm hin•s, obsenatorv 
hiYcs, and the ~tewartoo. In my next I 
hope to write ahout the internal fittings. 

lOTES OX GLAS~ PAI~TIXG. 
BY FRED. l\fiLLER. 

E ccLESIASTICAL GLAss PArxTrxo. 

GL.\~.; prtinting is one of the f,wemost art 
bandicrafts of the day. Up to fifty years 
ngo, ~tnincd and painted glai-is was almost a 
lost nrt. I ndeed, th e art of making coloured 
gla~s rcf}nircd rediscovering, for the mag
nificent rubies, blues, yellows, and whites of 
tbe old winolows that, sun·iving the ra>a~es 
of time and the dcstrnctive hand of mrtnl 
arc still to be seen in just a. few of our ola 
churches could not be obtained of any of • the glass workers of the early days in this 
century. We arc g-reatly indebted to a 
lawyer, Mr. Charles Winston, for much of 
the knowledge of old glass, and for hanng 
reYi>ed the manufacture of it. Winston 
made drawings of old specimens, procured 
old fmgmC'nts of glass that were to be 
found stowerl away in the crypts of the 
churches, and he bad t hese pieces ana
lysed to see if it '~as not possible to find 
out their component parts. Success attended 
hi=- eflorts, nnd at the present moment some 

[Work-:Uay 10,1800. 

of the must beautiful coloured glass that 
has ever seen the light is made in London 
by Messrs. Powell, at Whitefriars. The art 
of making coloured glass was lost because 
there ceased to be a demand for it. In the 
last century a certain amount of glass 
painting '\'\"as executed, but it took the form 
of elaborate engraving-like effects, like the 
Reynolds' ";ndows in New College, Oxford 
in which an attempt is made to produce th~ 
effect of a Rembrandt picture. White glass 
is used almost exclusively th roughout, and 
the colour is painted on it as though the 
ar tist were working on a canvas. I t follows 
th.nt little light can enter through such 
mndows, and consequently the effect is 
gloomy and entirely wanting in brilliancy 
the particular charm of old windows: 
The old painted windows, executed by 
monkish artists, were put in for a double 
purpose. The subject of the windows was 
another of the many forms of pictnre writ
ing that played so important a function in 
the e'lucation of the people when only the 
very few could read ; and in addition to this 
didactic object the monks had in view, the 
painted, coloured ghss softened the glare of 
the light, anrl produced a mello\v quality 
within, which has been termed t.he dim 
religious ligh t. What positive colour was 
introduced ,.Hl.S the result of g lass coloured 
right through its substance-coloured, that 
is, when the glass was in a molten state in 
the pot and hence termed pot-metal. 'Yhat 
painting ''as done on the ~lass \Tas of the 
simplest character, com;istmg as it did of 
outlines executed firmly in a brown colour 
on the surface of the glass and baked on it 
in a ruuffie kiln. 

As it may be interesting to many reader:> 
to know how an old monkish glass painter 
set to work to make n coloured window, I 
will endeavour to make his modus operandi. 
clear to my readers, for it is in all essentials 
the method followed at the present time, 
though with our modern resources we E;et 
OYer the work easier and less clumstly 
than he did. A table or board the size of 
the intended window was prep~red and 
whitened, and upon this the artist drew his 
figure or composition in charcoal, using a 
few >igorous touche;; to produce his effect, 
but keeping e>erything se,·erely simple and 
attemptin~ nothing of a pictorial nature. 

We '\'\"ill imagine the figure to be the 
r epresentation of some ~aint in his robes of 
office. These latter would be made of coloured 
material, so glass of the required colour was 
taken and shaped to suit the particular Jmrt 
of the garment it was to represent. If it 
were a chasuble, it would necc~sito.te 
making it in pieces, for sheets of coloured 
glass were ne,·er very large. The ~!tap
ing of the glass was the most difficult thing 
the early pa.inter had to do, for the use of 
the diamond was not then known. A red
hot iron "·as drawn over the gla::s in the 
hope that the glass would break in the ~·ay 
desired, but frequently it did no~, and then 
the piece had to be filed and chtpped down 
with pincers, a lab0rious and ditlicult ~ask. 
The face, hands, hulo, nnd. other portt?ns, 
such as borders and the arclntectural ennch
ments t ermed c.anopies, were made of white 
glass, and thes~ had to be shaped.. So that, 
roughly spenkm~, a coloured wmdow re
sembled a mnsn.ic on a large ~cale, en:ry 
different colour introduced necessitatin9 the 
shaping of the required piece, a ud in Jarge 
surfaces it meant the Joining of sev.eral 
pieces together. W~en all th~ vanous 
pieces of glass formmg the destgn were 
shaped, the next thing t o be done was to 
trace the design in a brown colour. The 

• 
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paintin"' consisted of putting in the features 
and ha~ds, folds in the garments and pat
terns on the same, and any ornament on 
the backgrounds. This colour bad pro
bably an. irot~ base with a fusible tlux 
mixed w1th 1t, so that when the glass 
wru~ raised to a cherry heat, the ~olour 
was indelibly fused on to the surface of 
the glass. The next operation was to 
join the several parts together by means 
of bands of lead with grooves on both 
sides to receiv~ the glass. On the comple
tion of the wmdow we have a large glass 
mosaic

1 
every part of which is strongly out

lined by the leads which hold the whole 
toaether with the addition of the painted 
w~rk, ,.,·hich does for each individual piece 
what the leads do for the general desi~n. 
The object the glass painter keeps before 
him is to make the leads, as far as J?Ossible, 
outline the several parts of the des1~, and 
though in large surfaces merely aroitrary 
lea<:ls are introduced whose object is merely 
use, yet if we look at an old window as a 
whole, we find that the leads, in addi
tion to binding the whole together, serve to 
outline and emphasise the design, and the 
:-.kill of the glass painter is shown in the 
successful way he makes the leads to form 
an integral part of the design. The earliest 
specimens of painted windows in existence 

·· are to be seen in France, and date from the 
ninth century. \V e have some s~ecimens of 
old glass at York ~Iinster, } airford, in 
Gloucestershire, New College, Oxford, and 
other places, but owing to the great destruc
tion that took place during the Cromwellian 
wars, our ancient buildings are not rich in 
old glass, aml we possess nothing like so fine 
a collect10n as the French. A good deal of 
modern }Jainted glass is as fine as any of 
the old in colour, and owing to our increased 
knowledge aud iUlproved appliauces we can 
impart a finish and. delicacy to our windows 
that the earlier wen were quite unable to 
eft'ect. But it is the severe directness and 
archaic simplicity that gives old ~lass its 
charm. Then their means being lim1ted and 
their resources few, a simplicity was attaiued 
which it would be better if we in much of 
our work strove to reproduce. Modern 
glass often errs in over-elaboration, and in 
an attempt to overstep the limits of the art . 
If we cover the glass with pigments we 
destroy its tra.nsparency, and cunsetluently 
lose brilliancy and that gem-like quality 
posseSl:led by old glass. Aud if we do 
not keep out· designs sculpturesque, the 
winJow when seen from a distance looks 
confused. TLe ReynolJs' windows in :Sew 
College, Oxford, ha•e a dingy look, so 
entirely is the glass covered with colour. 

.. The leatls, .too, are not wrought into the 
flesign, but as far as possible are hidden. 
In fact the chief aim was to produce the 
etfect of an oil painting, and that is not the 
~vay to treat glass. for however successfully 
~t be 1.lo.ne, we. only feel how impossible it 
1s to p:unt a. ptcture on gla.ss. 

----t• .. ••---
THE MECHAXICAL PUOCESSES OF 

SCULPTURE. 
BY MARK MALLETT. 

FIRsT W oRK IN .MoDELLrNG. 

Tae BRat' St:nJEcrs FOn BEGINNERS-NECESSARY 
A l'l' I.I ANOES, M ODELLING STOOI.S, ETC.- BUILD· 
tNo UP AND RooGRINo-ouT- \VonKti\G o!'l TR£ 
M OOEL-FLESB M ODELLING-'l'OOLS o•• VAni· 
OUS KiNDS, AND ADVICE RBGAltDlNG THE¥
FINISHING. 

I~ might bo inferred that the most suitable 
aubject for first lessons in modelling would 

• 

be some simple piece of ornament, and, in
deed, the art is often taught thus. 'l'ho 
best teachers, however, take a different 
course, and for this reason-in mere orna
ment there is comparatively little which 
can be done without tools, w herea.s it is 
important that the novice should first learn 
to model with his thumbs only as much as 
possible ; and it will be in some portion 
of the human figure that he will find those 
large forms and broad surfaces which will 
give freest scope for the use of these. 
They therefore recommend that early prac
tice should be chiefly from the figure, even 
though the ultimate aim of the student 
should be to 'become a modeller of ornament. 
Whatever is modelled, there will always be 
ample opportunities for working with tools. 

The most a,pproved practice is to copy 
from casts of the antique statues. Apart 
from any benefit to be derived from thus 
familiat·ising the eye to fine form, 
casts are the best things for the 
learner to copy from. They are 

necessary in order that all parts of t he work 
may be readily brought under the eye, and 
into different lights. Fig. l is a diagram 
of a turn-table. 'l'ho top. it wi ll be Hccn, ilf 
double. In the middle of the lower part is 
a round hole, through which pll.8scs a pin or 
peg, A, fixed in t he middle of t he upper 
part; on this the latter revolves. I n t he 
upper face of the lower part are fjxed four 
little metal wheels or rollers, B n B .u, and 
on the lower face of the upper part is a 
circle of iron, c c which runs on these 
rollers. Thi:~ enables the top to be easily 
turned, however heavy the weight upon it. 

A useful form of top which may be made 
to fit on the sa.me stool as the last is shown 
in Fig. 2. It is one that comes in handy 
for reliefs, etc. The board, D, is fitted to 
the upper half of the stool-top with llingea, 
and may be adjusted to any desired angle 
by means of the tongue of iron, E, which, 

.--
__ ,.. 

Fig. 1. - Turn-Table for 
Modelllng Stool 

rigid, and do not change, and do 
not therefore perplex a novice, 
as does the living subject. Also 
the lights and shadows on them 
are clear and decided, which is 

~'¥}~-------------· .. ----~ __,..,..,..--: 
~-··· ·· ········~ . 

a great point, for it must be , 
remembered that it is wholly / 
through the shadows cast by it ! 
that the modeller is able to re- f 
cognise and reprodnce form ! 

When sculptured figures are : 
of a size only slightly larger than ' 
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being pierced with a series ot 
holes, hasps over the pin, F. 
The tongue has, of course, a 
hinge attachment to D. This 
arrangemeut not only allows 
a relief to be readily turned to 
get new lights, but also enables 
tile model to be most easily 

Fig. 2.-Adjustable Top laid on its back for wrapping 
of Modelling Stool. in wet cloths. 

?!Iodelling stools, like music . 
life, they aro termed " heroic;" Lut if tht-y 1 sto<;>ls, are sometimes ma~e with a. screw, 
greatly exceed life-size, they arc _termed w~tch allows them. to be ad.1.u~ted to diffe~ent 
"colossal." The best subject on whtch the hCights. Theoretically, th1s 1s a convement 
aspirant to motlcllin .... can make ~1i:> first anan~ement, .but it does not always· work 
essay in the art will be some port.ton of a , well 111 pmct1ce. Such stools are apt to be 
colossal statue. He should proc~re n. cast the reyerse of firm, whereas a fi!m stoo~ is 
of the hand or foot or mask (tha.t ts, merely essenttal to sattsfactory modelhng. Wlth
the face) of such ~statue, and copy it in out any screw, it is always possible, if t he 
clay as closely ns he is able, ava.iling himself mode~ is too low, to po.ck und.er it; and if 
of the use of callipers and compasses to get to<;> htgb, th~ modeller can readily find som~
all his dimensions accurate. thmg on whtch to stand. The modeller, 1t 

But before be l'Cts about this he should should be observed, commonly works in a. 
have some knowledge as to the necessary ~ta!lding po~ture. He may _sometimes _sit 
accessories to his work. He must have whdst workmg on small rehefs, or whilst 
some sort of moJelling stool, a.nd he should finishing details; but on anything of size 
ha>e one which will not only serve for and importance, especially whilst roughing
matters like the present, bnt also for the out-whilst determining genera,} forms and 
busts. statuettes, etc., on which he will ex- throwing in action ana expression-he 
ercise his skill by-and-by. A useful stool needs to put forth that energetic labour, 
will be one some 3ft. 3 in. high, a.nd with a and to assume those ''arieties of position, 
top some 15 in. square. The stool should which are compatible with standing only. 
be stoutly made, for models are heavy; the Placing his cast as near as is convenient, 
leas shoulJ incline slightly outwards, to give and on a level with the top of his modelling 
ar~nter fi rmness; and the top should have stoo~ the worker proceeds to build up h is 
~ t urn-table. This latter arrangement is · model in clay. AJ3 a foundation for 1t he 
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124 THE MECHANICAL PROCESSES OF SCULPTURE . [Work-May 10, 1890. 

will have laid a piece of board or slate on 
his stool. Taking a lump of the prepared 
clay, say of the size of a couple of fingers, 
he will slightly roll it between his hand-; so 
as to form it into a kind of r ude cylinder, 
and lay it in what is to be the middle of 
his model. With his thumb he will press 
it down clo;<:e}y to the board beneath, which 
will have been previously damped. Then 
he will take another roll of clay, and lay it 
beside the first, a.nd by drawing his thumb 
along it will so work it down a.s to make 
it adhere closely to that already laid. This 
is to be done firmly and quickly with ·a 
single motion of the thumb. It is desirable 
that the clay forming a model should be 
made into one compact mass, with no air 

Fig. 3. 

..• ---······ - ·--· - - . . .. -··· 
. . . . . .. . .. . . . . . . . - .. 

clay has had time to stiffen and set, though 
the firmer state is necessary for the putting 
in of details and for finish. 

Iu roughing-out the model the beginner is 
apt to feel tempted to make the masses un
necessarily large, and to cut them to shape 
with his tools. As far as possible he should 
avoid doing th1s 1 do not say that he 
should never do 1t. for it is among the ad
vantages of the modeller's art that he can 
freely add to, take from. or alter any part at 
his pleasure. But building up is the proper 
method, and the way to a good ::;tyle of 
modelling. He wlil. therefore, as he roughs
out-with a view to the additions to be 
made in finishing-keep everything some
what smaller, and especially somewhat 

I 
I 
I 
I 
I 
I 
I 

to work by turns on all parts of the model · -
and to keep every part pretty equally ad
vanced, rather than to work on and advance 
any one part to the neglect of the rest · for 
thus only can the modeller see whethe; his 
~ork g~nerally is progressing properly. In 
bts anxtety to see the effect of what he is 
doing, the beginner is sometimes tempted to 
build up parts too hastily, 'vithout blend
ing and working down his clay properly as 
he goes on ; this he will find in the long run 
to be making more baste than good speed. 

In modelling flesh it is quite posstble to 
give a ~rood finished surface in the broader 
parts with the thumb alone, and the learner 
should try to do this ; but in the smaller 
parts, for which the thumb is too large, ' 

:Fig. 6. 
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Fig. 9. 

Fig. 10. 

--·-------_.,.._, ---·--- --

. - . 

. -- .--:--- -

.. ·~:; 
I 

I I 
I I 
I I 
I Fig. 8. I 
I 
I I 
I I 
I I 
I I 

I 

= ~ 

Fig. 12 . 

:Fig. 11. 

Figs. 3, 4, 5.-Roughing-Out Toois. flgs. 6, 7, 8, 9, 10.-Modelling Tools. Figs. 11, 12.-Wire Modelling Tools. 

spaces left within it, which if left are liable 
to be a source of future trouble ; for if in 
t he course of working the air is gradually 
pressed out from these, the clay will sink 
m, and depressions on the surface will 
result. 

And :with this process the modeller goes 
on, add~ng rolls of c!ay and working them 
down tlll he has bmlt up the bulk of his 
m.odel.. He will do this almost entirely 
w1th bts h ands, only usinet a large roughing
out t?ol occasionally. Figs. 3, 4, 5, are 
roug~nn~-out tools; for his present purpose 
he Will find No. 5 of most service. 
. W,hen clay ~s t~us .first put together, it 
IS h1ghly/lasttc ; 1t y1elds readily to every 
touch. an may with ea.<>e be bent or moved 
or altered at will, and in a m~del of n~ 
great size like the present, it is therefore 
well to get the roughing-out pretty much 
done in the first day's work. I t is less easy 
to make considerable alterations after the 

narrower, than his cast. He will also do 
well, instead of curves and rounded surfaces, 
to make angles and planes serve to repre
sent the forms he sees before him, leaving 
the softening of these into curvatures to be 
the result of his after-work. In modelling, 
as in drawing, the most masterly sketching
out is always angular. 

A few hours serve to stiffen a small mass 
of clay sufficiently to fit it for more careful 
work. The clay has now to be laid on in 
much smaller pieces, which the worker 
generally rolls \Tith his thumb and finger 
into little pellets as he goes on ; this more 
thoroughly tempers the clay, and makes it 
work more sinootbly. Going on in this way, 
he gradually copies upon his model every 
form that he sees in the plaster cast. He 
occasionally turns both cast and model, that 
he may see them under different lights; for it 
is easy to be deceived as to any delicate form 
if it is seen in one light only. It is better 

there will be a necessity for using tools to 
shape and smooth~ and about tools a word 
or two should now be said. 

The modeller's first and best instrument 
is that of Nature's providing, the thumb; 
and next to it come those artificial to~ls 
which most closely resemble the thumb m 
shape. Of this class of tools, Fig. 6 may be 
t.aken as a type. These are sometimes called 
"spoon-shaped tools," but they ought to be 
less pointed than an ordinary spoon, and more 
nea,rly to resemble the .thumb i.n the ):>readth 
of their ends. In the 1llustrat1ons gwen1 all 
the tools are drawn to half their actual s1ze; 
and all, except the wire too~s and flat. 
roughing-out tools, are drawn m profile as 
well as in front, in order that they may be 
worked from. 

The material for tools is some bard, 
smooth-grained kind of wood, commonly box. 
The modeller can buy tools, if he chooses, 

[For contimtation, see page 126.] 
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at shops at about G(l. ent·h ; but those sold 
are rarely of gooJ fornt:', aud are often use
less. Instead of wasting money on them, 
the ''orker is advised to make his own 
from the drawings given. With 3: chisel. a 
knife, a file, and sandpaper, he wtll find no 
difficulty in so doing ; and he may then be 
sure that he has forms of proved valu~. A~ 
the beginning he is advised to content buns~ If 
with merely three or four tools, a.n~ he '~tll 
soon find out what others he reqmre!l, and 
what forms suit him (for difl'erent modellers 
fancy different tools), and he can make such 
as he requires. 

Whenever tools are intended for scrapinn
(a.s in Fia. 10), their edges should be notched 
so as to 

0

form a tooth, a.s they are in that 
example : with a toothed edge they make 
better work in every way. ~ig. 8 is ~ to~l 
which will be found especially useful m 
working hair. I t will be observed that 
about none of the examples given is there 
anything sharp or angular, and this is n. 
thing to be noted. Not sl1nrpness and 
harshness, but softness and breadth, are the 
qualities which an artistic modeller desires 
to gain. 

Small toolR are made of bone or ivory. 
For fine work a bone tool resembling Fig. 6, 
only with two-thirds of its lenath and one
third of its bulk, would be foun8 most useful. 

Figs. 11 and 12 are wire tools, of which 
one or two are desirable, since no others 
serve so well to scoop out or to scrape down 
when the clay model has become somewhat 
bard. They are made of brass wire fitted 
to a handle, and in its working part the 
wire is somewhat flattened and notched on 
one side with a file, so as to give teeth. 
These tools are not so easily made, and 
though some modellers make them for them
selves, most persons prefer to buy them. 
They cost about Sd. each. 

As the first work approaches its finish, 
some difficulty will be found about the 
broad fiesh surfaces. Instead of being even 
and regular, they will be ''lumpy ; >) they 
will have hills and hollows where such 
things ought not to be. This will be c.'l.used 
by a want of firmness in modelling with the 
thumb, a fault which can only be corrected 
by practice. There are, indeed, dodges by 
which the difficulty may be partly overcome, 
and a passable surface produced by me
chanical means, and of these men tion will 
be made by-and-by; but of these the novice 
will he better to know nothing for the pre
sent. As yet, let him practise to get good 
firm surfaces with his thumb, for thus only 
can the more delicate cut·Yatures be ex
pressed with due tenderness-thus only will 
he be able to attain to what is called 
"feeling, in his modelling. 

The tyro is generallv hasty in pronouncina 
his work finished. ·Let him be warned 
against this. Instead of speedily resting 
con~ent with ~s work, let him look over it 
~gam and agam with care, and he will be 
sure to find .many ~hings which may be im
proved. Htgh fimsh may not be of hiah 
1ruportance in this his first effort but he 
should discipline himself for his after
!abo~rs. A habi~ of thorough care in finish
~ng 1S. most des1rable. As a rule, which it 
IS desuab~e. to ob~erve, e-verything ought to 
be well finished m the clay and nothinn
left to be done in the plaster.' o 

_When really finished, the young modeller 
w11l doubtless. be so well pleased with his 
\vor~ as to w1sh to preserve it by casting. 
It w1U be well that this should be done not 
that the cnst will be of any value what~ver 
but that, by future reference to it he may 
see what progress he is making. ' 

• 

OuR GuiDE TO Goon THiNGS. [Work-1\Iay 10, 1800. 

e~lRVED PA'SELS FOR CABINET. 
BY J. W. GLEESON-WBITE. 

Ir.xs .t\ND N ARcrssus. 
THESE designs for carved panels were 
intended for the folding doors of a small 
cabinet, but can be adapted to a variety of 
purposes, since an oblong upright panel is 
fref)uently useful. 

The pattern is so arrann-ed that for those 
who Wish to shirk the 1abour of carving 
out of the solid, the design may be traced 
and cut out with a fret saw, in wood about 
t in. thick, and then mounted on a block of 
the same wood for carving. When practi
cable, it would be best, in working thts way, 
to saw the thin section for fret cutting off 
the solid block, so that when replaced, the 
grain of the wood should correspond exactly 
in each instance. 

The idea. of each panel is a single group 
of the plant, with some lesser flower nc.stling 
about its foot-stalks. The stalks and the 
leaves of the principal flowers are planned 
so that they appear to grow up through the 
dividing Lar of the panel.s. 

In carving all 11atmal objects, no design 
can give the suggestion that an actual 
flower supplies. Yet it must not be 
forgotten that in conYcntional carYed 
work, a broad cfrcct, whereby the more 
salient points of the flower arc seized 
and treated boldly, is preferable to n. pain
fully minute and laborious imitation of 
eYery detail. 

The yellow iris nml the poet's narcissus 
are both adavtecl for this treatment, as the 
simple ma~es of their form can be expressed 
with comparatiYc)y little detail. 

OUR GUIDE TO GOOD THINGS. 

• • • Palenltcs, 11Umt(/nl"/urrrs , au(l dealers gcncrnl/y n1·e re
qut·stnl to scml111"1).•J?C•·tuscs, bills, etc., of their sp(cinli
tit~ i1L tools, mndtilt•••·!l, ((1111 tcorkshOJI UJiplin•tct.~ to the 
J-:.t, tor of 11"0111\ }u1· tloticc i1~ "01Lr UuitliJ to Goo.l 
"J"hillf/>." It is c/r$irnl,l~ tlwt sptcinuns .~hou:d be scut 
/or cx•uniuttti'JIL a1r,L l••<iw!t ilL u/L cases wltcrt litis <Xm be 
cl•·uc u•ithmtt iltclliLI"•"" icllcc. Specimens tlms reccit·cd 
1t"IIL l1c nturtiCrf at tlr•: c•o·liest OJIJI01"tlmity. It 11wsl lie 
tlll<lcr.~/4o•l tlrul Cl'cl·ytltin[l tvhidL is noticed, is nuticell 
(Ill it<~tnrrtts oll l !l, llll tllhal, crs it is i1~ the po1cu of atl!f 
on•; tcltl) hen; CL tm"}lll nrli•·le fl)r Mile to (1/.tttiiL J>tt·uti"'' 
of it ilL litis ti•:J'JCirtmrnl of Won/\ toitilout cllltrflr, the 
tlot kr~ 'lirci~Jlttrwl•e ilL 11<1 wuy IJ/ tile 11a.t11re of utl,·e··· 
t iscmcnts. 

1;j,-:J(oSELEY Al'n So:-r's \ Voon-CAltn:u's 
Ho uT Ell. 

W ooo-cAu \•Ens have long been in want of a 
handy little tool r::ut:h us this for clt:aring away 
the bottom of wood that has to be 1·emoved in 
relief enn ·ing, anu producing an even a nd Je,·el 
surface. Similar appliances, it is true, have been 
made hy handy workmen for their own use, and 
have lJcen supplied, I belien~, to pupils connected 
dircc:llr and indirectly with the School of \Vood 
Can·ing, South K cusington, but this is the first 
tool of the kind that has "been made a nd pnt into 
t he market by a tool maker, and can, therefore, be 
obtained by any one who wishes to ha,·e it with
out f:wour or affection, as tho saying g oes. Its 
form nod nature may be gathered from Figs. I, 2, 
and 3, which r epresent the front elevation, end 
elemtion, and plan, or, rather, view of the bottom 
of Lbe \Vood-Carver's Router r ecently introduced 
by :i\Iessrs. Moseley & Son, and sent l>y them to 
any address, post free, for 1s. 3d. The .h-on is 2t in. long and r3u in. full wide. The stock or 
body of Lhe router is 3k in. long , 1 in. wide, and 
~in. deep. The bottom in front of the iron is 
slightly groo,·ed, ns will be seen on refer ence to 
J.<'ig. 3, to admit of r eudy cleurnnce of the bits of 
wood cut away by the iron. The t ool, which is 
made of beech, is nicely finished. The iron is 
easily and quicldy r egulated to suit the depth r e
quirC'd. 

16.- P LA.."E Illo~, Cms EL, Axn TooL SnARPBNixG 
lliCHL'OE. 

This excellent adjunct to the carpenter 's bench 
ha£; b een recently introduced b)r Messrs. 1\!oseley 
& Son, 323, H olborn, London, \V.C., who are 
selling great numbers of them to professional 
workmen as well ns to amateurs. The machlne 
itself is made on Plested's p11tent, tnken out in 
1888, nnd is sold at Ss. 6d. Its principle and 
action will be easily understood from Fig. 4, in 
which a plnne iron i :1 shown in the proper posi. 
tion for sh arpening from n base, which is screwed 

:P.ig. l. :Fig. 2. r11 jll ~ 

~ il 
~ ~ 

' 
":Pig. 3 

Fig. ! .- Wood-Carver's Router : Front Elevation. 
Fig. 2.-End Elevation. Fig. 3.- Plan. 

down to the bench or nny con;enient s tand, risca 
t wo s tan dards, which carry a steel cylint.ler about 
1~ in. in diameter, ft an!ted at the ends like a 
cotton reel, and an a.dj us table back, which affords 
the mean s of increasing or diminish ing the dis
t.1nce between the cylimlcr and the back, accord
ing to the thicknes~ of the iron to be sharpened. 
The cylinder is turned by the handle with oat! 
hnnd while the iron is h eld in plnce with tht! 
other. It must be borne in mind that the 
machine is intended to bke the phtcc of the oil
stone, not the g rindstone, which must be used to 
t.1ke out deep notches, etc. It is claimed that 
the work dono has a better fini:<h, nnd that a bCiy 
cnn sharpen n plan e iron nnd get a bfltter, truer 
edge in less tirnr· than nn experienced workman 
could with an oils tone. 'l'he roller must be 

• 
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Fig. 4.- P1ane Iron, Chisel, and Tool Sharpening 
Machine : Pleated's Patent. 

coated all over with oil- the same as is used for 
thu oilstone-and then sprinkled with flour 
emery or knife polish. The iron should ~e held 
ns sh own in Fig. 4, gently pressing_ it RtpliDst.the 
roller, and, nt the samE\ time, keopw;r 1t ~gnlllllt 
the rest on back of machine. Very ltttle, if any, 
emery is r equired nfter the iron or chisel is ?nee 
well sharpened, and the finer the edge req•_•ired, 
the less emery is wanted. A slight burr will ~e 
fount! on the face of the tool sharpened, but thi~ 
i:J r emo,·ed by n. slight rub on the roller. 
there is too much bm-r, it shows that the back of 
the machine is too far over the r oller, nnd re
quires aujustment. Jt is a nice bandy tool to 
use, nnd ccrtninly sa ves much of the lab~ur ex
pended in mbbing down a ~his~l or plane U"On o.n 
lbe oilstone. The only thmg 1t does not. do 11 
to take off the corners of a plane iron m the 
or thodox way. TllB EmToB.. 
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, SHOP: 
_i CORM&B roB TBOS£ WBO W .ANT TO T.u.a: IT. 

J.-Lit'M 'XR8 FROM CORRESPO~£~TS. 

~ · IIJfde ValTe. - A CORRF.SPO:-oJ?E::-oT 'vri~es :-
-'"''l'bere seeiil!l to be a somewhat sen ous error tn the 
t'~f~n the slide valve on po.ge 810, V ol. I. , top oC 

·.,_ . column. · Next the total lead is ~ in.; set the 
.UYiders w that radius, etc.' The lead w a.s prev iou::;ly 
11ried to be i and that is the distance to set off. 

. .apin, · Havii, done this w e take the totul lap, 
;. ,.hich i8 1! in. , but the lap wa.s stated to be ~- and 

• ·&liat i8 the proper distance to set off-or al together. 
1 + f = f. 1 is the proper distance to set olf from 
6 eo b. The expressions ·total' lead and lap are 
llui1e 'Dew to me. Lap is n ot • the rli!:ltance the 

- ilide v&lve overlaps tbe ope n ing edge o( the steam
. post {port 1) at the end ot i ts travel. ' I t is the 

• 

0 

diStance by w hich the ,-a I ve o\-erlaps the~port wh en 
the valve 1.8 in the middle or its stroke." 

, {To avoid any mistake the best plan is. to lay down 
-a working plan upon a boar d tull Size, get the 
angle required by the l ead, p~us the lap, or make a 
templet. Lap may ~e ta~en m the folio~nng man
ner · take a lathe or stra1ght-edge. place 1t upon the 

' 

_ elide face mark the length of it on the la.ti1e; the n 
put it on tO the cylinder's race: the distaoce between 
the marks otthe slide face and the outsirle edgP.s or 
1team poria, when centrical, is the lap of th.; :.tide. 
-T. R. B.] 

PalDt for Blackboards. - .J. H. (Leir.P..,ter) 
·• wrices :-.. 1 have n oticedsel'eral inquirie!:l for pa int 

tor blackboards. T be t ollowinf{ ·wiU be found or 
• p-etlt service :-One pin~ of methylated spir its ; ~oz. 
~ eheDac; 1 oz. best ivory black; ! oz. rtne emery 

1loar; i oz. ultramarine blue. Dissolve the shellac 
:·. ill the spirita be Core adding the other in~edienL'I ; 

· "' mix well, and .keep in a corked bottle. To apply, 
~ . ·Re that the boar d is tr ee from grease, a nd only 

')lOur <nit as muc b a.s required. Any one u~ing thi.!l 
_ · paint will not complaio o! the chalk not biting." 

Tract. tJaagee. Oilstone. etc.-H. B. (J arrow-
011.·T~) writes:-" In re ply to B. A. B.(Hamp.~tw.d) 

· (page 'lT. Vol IL) in re bore 11. drill, he !'lays, ·I ca n 
_MIIIll.a him no competent instructor ever taaght him 
1hat the C:liltlnction depend3 on the material 

., operated on.' I don't think I sairl any r,Qmpetent 
i.llltroctor ever taoght me the d istinctiQn, and l 

• don' t see why he should ave r that I · evol \'ed the 
iutormation out ot m y inner conscioo:;ness.' I went 

~ by the general 11::1age ot the trade ; t or instance, I 
, am working on board ship, it I w e re to a;;k one of 

the drillers to come and bore me some holes in an 
' iron beam or bulkhead. I ta n cy he would look at 
• me; or it a chap a.'ll.:ed me to lend him a. gimlet 

to drill a hole I should rather look at him. In 
. • reference to the w ord munting, I rather looked 

wben I found you had made me to say that the 
• < oater vertical part.'$ of a piece o! framing w ere 

.:,.. •Ded mol.liona, I ca n scarcely t hink I wmte nurer, 
· bot aa I did not k eep a copy or the lette r, I would 

DOt li.ke to be positive: a nyway, I meant inner, anrl 
I d1d not write sooner t o correct it thinkin~ that 
an1 one with halt an eye would see that 1t was 
palpably a mistake. ·would 8. A. B. k indly inform 
ua it tbe distinction between bore and drill does not 
depend on the materia l operated on, what it does 
depend on l I beg t o thank BHA!>S { ~Volr:erh.amp· 
tQ~) for noticing tny inquiry. W onld you kindJy 
inform him that m y name a nti address is H. Berry, 
-60. Lord Street, J arrow..()n ·Trne. H any wood-

:.- worker has an oilstone that Is too hard to be or 
1 o any 118e, le& him not d isc;ard it, bot try a pinch ot 

flour~mery wi th the oil he uses, and. [ think, h e 
Wi.U open his eyes a t the ditference it will make. I 
keep it In a pepperbox, a nd j ust dust a little on 
e.cb t.ime I put some oil on." 

l:taata.aa.-W . D. wrir.es :-" Telephon e Trans
milter (see page 45, V ol. H . ). In line t wenty-tou r 

' from bottom centre column for "shown in F'ig . 3," 
Mad •• &hown a t A A, Fig . 1." 

· · Cbtna B1vet1Ds.- W. W. (Westmin.<~ter, H. W .) 
•r -writes :-" I have t onnd by pe1·srmal inquiry and 

~tice that the best place to get all the tools, and 
t • aliJotne eheapes~ is '\Voods & T oussaint. M, Spenr.er 

~et, CleTkenwell. London, E.C. I w r ite t hi:; fnr 

it..., benefit of your r ea.rlers, and to sa ve them what 
t ~me to get the infc.rmatic,n-much time and .. 

llotor.-1. M. (S!todcport) and sel'eral 
wri te in reply to .MOTOH (.see pnse 

their satisfaction with the 
. Other correspondent3 

an OP1)081te strain. 

' • 
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n .--Qt" £3TI0:-:3 A~~w Jo:HED 8\" E rHTOR A :s-o STAF F. that I h P. tWO \V ill fl t)L (• :< lJUTitl !I nrl (;tml rn.t;t f;./JIIIlliT 
Ltl~• :Llocr.- S. \\' . 

Books on Alloys.- A.. 8.-·.A'I rn•1 r son ig l r:nm· 
1 

Printers' Ink. 1'. ':" . ( K•·i!fftl,·/11 wi ·h•· ' tr, k r''' "" 
lng the s il\'e rs nlllll .. i art. he will ~et Home t:or,rl bt,w to rn.tke 

1
,riulr;ri ; 1 ,:~ v 1 11-•: "r ll1 a, yr;Jr , .r;, .•· 

n;~e fn l informatit)n nn silver null iri'l nl!ny~ frr,m It 1 w1:r" tfJ ar 1- i.~t: 1'. :--: . it ._,.,,.,Id "'' ,,, l.11y •,, 1 .. 1t 
the "Sil>P.r.'lrniLh".i lfandhnok." hy 0 . r .. Gee. anrl h e req 11 ire'l. ( t1 r at rn 1y rat•: il ; , a ru •:'~ "Y ' :''" '1''·'" ''' · 
also the .. Gold iiuri t h .. i H amlhrv,k," hy the same and I tl1in k J.;; t:ltulrl !,uy 1L c:ir•·apr·r 1 flan ), ., ,.,., .. d 
author, botb puhli~h r:rl at 3>~. lid. ear.h. Hl<>XIH>l ·~ make it. unl r::'!!:l )1 <: r•:•luin::l 11 ir1 l&r:(•·r •;w. r.rni· -. 
"Book on M P.tal3." price 3'". fid .. will he also usr: ful. than I Rt lppo>!l:. J:r,llt 1,, l,r;·•f. lr r1 i •:•:tl r,tlw ;,1, 1r•or1 
For the analy;>i3 M nll:lnl>~. !. ~:; s h ru1ld g-et :\I ilr; hr·ll'3 pot. \V hen t,r,ilinJ< .~<:1. Jt l)n llr•: (r,r a .,!.•,rt • Ill • ~; 
"Manual o f Assayin~." price l:t:i. liri. H r: will also thi:J incrl~en ili'l d~yin~ 'l'lalil i• ·'l. \\'1,::11 _iL i~ f:X · 
find m uch inforrnatir.n nn rhe trl':atment of metal3 tin~ui~hed tx1 i! at,:aJn. a n• d r_i~'>l ve r•·, ln 1n rt l.t> 
in Cassell's "Tc,chuical EJucator ."- (i. E. H. give hody to it. Lumpbhv;k l;i t l. ~:n rulxr:tl w ll b 1t 

Electric BelL - \\". S.-Get ~os. 12, 18, and 21) of wbilst hot. l t m•1:~t th (: n t.e pr.u rf:rl ont aud l(l''•'l ml 
\Vonn:, and read there in all that is printer! on the t o a smooth uniffJrrn p:.. , te. l'l.:rl 1tq r; tlr'· rr,IJr,wHr;: 
subject or burglar alarum:~. Y ou will then kno w will be better :- !J o7.. t.al?n.m r, f r:apivi o 3 n7.. lur~lfl· 
b o w to make an dcctric bel I.-G. E. B . blac k. 1 oz. Pmssinn hlur: nr i ,,d io{o, :s ,,z. I 11•1 I an 

rr;d . anrl3 (J7.. rlr ir:rl tnrpr:r~ti n r: · '•:<!>· ;\I ix tr'"'' tl.er 
Burglar Proof Sash Fastener.-n. 'I.V'. ( .lfr:tn· and g-rind up w ith \·arni:ih r nnr!c ~·r ~,,_.., ! •:-! llu,o •:d 

r.he.9ter).-Send tn Hd . }.Ie: lhn i-!h & :-ion. F etter Lar11: , rr i l (m;parNI a.~ t1r;fr1re rlew: ril~·d. I t.s;~, 1( \'rr,,..-rly 
Ho! born Circus, E .C .• and ~tnt(; yonr rl'!qnir~:menL~. "rountl With:\ lllllllr· r, I\ :11 g'l\ 1: a t!I&(Jf ) In.-(; (,or r 
I t hink they can he met by r.hnt firm, at a cu:;t of 7\' .. ul rl rl: lJCnt that [ do not think it. '.' ill r•:•r P. ·'· in 
l s. 6d. each sash fnsteuer. - G. E . U. any war trl rn.<kc it rn .-> n rall q ••anllli t: .~ ; it wouJcJ be 

Lithographic Transfers. - \Y. E. 1.\'oU in {I· b~:r t er to bur i l M a rlt:a l• :r.-U. H. 
ham).-A>~ the fa~e s id f! of any lit11f}~raph b . when Barbotine Mode lling.- \\'. l>. G. ( R ol!httmpll)n, 
transf~rred tQ g-las3, tl1 e l!Urlt;rrnu:H, tire colc.nrR ,<;. r v., a.~ ks f c,r s•1;.:g-r:,lll•lli'l f•1r tloi ., \1 0rk. T h !! Iol
shoulu be print~•l exact the inn: rse way, i .r., tlr~ Jr,win~ i.~ tht: 11H:I h r"~ or' fJr' •':cdur:<: arJ.orJt<:d by ~ 
kt!Y should be printed tlr:;t in;, tead of la~~. and tltr; fri entl of rnrnc wloo 1:1 clt:l'l: r at lL .1- r,r tor,!~ h ~: 
other colours in exactly the oppo;;ite order to that u::e:s ll1e Rillll f: a.~ rvr IM,dcllir.~ in leatl.t; r, but 
in which they \WJUid be prinLt::d (r,r ordinary rl cpf!nds r;hic t1 y 011 tl•c fin~t · r.~. ' I he mal•, rial n >~;:d 
chromo~.. The pap~r may_ be _prepared ~·: i th any br t.irn i.-1 .~u r tH·f>•: r rolon, .~.w:h n..~ t haL f:n•i!:~~y~d ar._<l 
compositiOn wh!CI~ IS soluole 1n ,~·ate r. 1f c•~ate:tl bt,Jrl for s•.bn~ br,() t.-l. 11.,.1 l.·: ln ;.: tor, Llw .... tt.r lr1.~ 
with albumen (white ot P.g_gl, dextrt!'iF;, or ord m.Lry l>urpo:>c. hr: !JIH.'I ir in Ill a .-Htu•;f·J•:.l. n ,,f hr, r w,•t•:r. 
lithographic transfer rJnper compo:~ititm: so Ion~ a :t und t,r, il:; it til l ;;r,ft .-nr,trgh ;. , t,r t·r,llcrl r,u t ''' I he 
it is soluble in water it will ans we r thr: purpo:;r:. r•:•1uirr:d tl.inn P.s.-; w ith a 1r.-t rt, Jii r.~; vin: 1-'rr,ru 
To cause it to arlhe r£; to gl~s. dth~r IJ~C a.• a lu:;t ""'thin s h cct rltwl J>l't>t! uN;d h r: t:11 t:1 o u t hi.-; P•:•al. •. 
printinganrcornpo~ition_containim:·('anatla hal.-;arn, l<:a.n::;, ~;tc .: ar,rl af ,,, ,. ~Mtt: fllll~ Lf,.,m in n<> t \\ Ut•· r, 
gold size and reret)lne, 'V en1tt: turpt:rli.IOC ~' c..thr·l' h•: rtd.i nntl t11 i.;t.; 1 hr· n1 with id.~ li n~t:N ~1-'1 I.c "':(·8 
ingredients \'1-hi t:h soften and adloert:: w1 t h tl .. : lit. u,-.,ing wh•: f•: n r·r·e.-;~ ary t~e l•·atl.o:r t?C..h!. tl r ~> 
application ot sli~ht h eat UJ!der pre;~~ure . . or u.-;•: r •.untl-no,;etl o11e a1od t J.e fiiJn l :~ t•!''li! bCIIlJ; m•:.~t 
tacky varnish on the glasa !~CH. \\ :~ r,r,u!t r,nt i11 n :r1ui.ii t i1Jn. Tht:_lc:at. r,r p~:tal t-,., ~ng' ~la~J .., 10 l 11~ 
th e theory in preCe re nt;C LO J;l \'lllg any rJa rttCular Fali.-. fact i•m. he r;h sll.i It by fJIU nl(lll~ lt w to the 
formula. After papt! r ar1d print are r1xctl to the colrl e:-.t " :ttc r hr: t·an get, whir;h 1uakea it :su•·r,ri;i
glaas surface by m eans of g entle ~eat. cold \~· at r;r in;{ly ril(i tl. Ik rri r,.-; h•: roll!'! r r,und in the hand:;, 
!'!llaking will bring the pajjt:r otr. 1_ ;;.-., the: orclrnary or s•,m•·l irncs fr, rm,.; rl ,•·m 1n n bullet mou! c.l: ;,ll;m:5 
litho i.ri.ks a!:l str(,n~ and :;titr as they can he u.:s•: •J , can a !>in be r r,!lc,d b•:r wc:•: n t ht: ha.nt15. J he p rw· 
to lift, and be sure tf'l l~t the m thor ougl_tly rlry cijJIC of the mode llinl.(' i.-;. i t 11 1ll.he :;cen. t r, !!hiltJe by 
betweP.n c.nc workin~ and_ anot h er; t~P.y w1ll k eep sorttm in.t; tlr f: t;ulta·perc ha w~Ll.1 bot ,~·!lr e r, a.nd 
for :;ear:;. Anoth~r u:;erul p 1·~ct:Sil 1.1 tf') han: a tlten to m a ke th r: par t s ha(J r:rl r~t.;lrl hy r.h_ r.ling_w_lth 
roller in contact wuh the prlntln;:( cylmrle r of rhe cold. \\' hr:n nl l hi.~ fJ:.rrt ,.; ~Lre madr ror· JOID JDI!' 
machine covered with sr,it flannel, a nd with li.:;lrt trJgethc r. h r: takt:~ ,t;HUa ·Jor: r• loa ;;r,J ur i•m ( i.r :. ~lilta
sprin;:..-;. The cylinder is to be .ti;;htly r:o 1·ercd p•: ro;h::! dl;iSr,[\·etl in rraplot ha 1. r•ut~ a liitle or th1a on 
with inrliarubbe r hlankr;t, nn wh1c h the r;o lnu r;; tlo •: [•art:'! tn hr> j r,lnCd. war111 ; tlt1;111 · •l a tp .. i JtL or 
one aftct• lhP. other "aet otf,'' and are a;tain •· :~et r:ar.dle. !:tir:k:'! tln:m to~r: t lv:r. rl11•l !•· t.-; Ll1•·111 c;:>Ol. 
otf" nn to s heeti'! of g!Ms. Lin. ere., as rl~t;f r,a'!;i F r,r npplyin;; lite or!l::ull<; nt.-; tlous r!.adr: 1., a Jar, 
betwee n the printing t:ylinde:r.and ~ts soft·r:ov..: rerl tl.i:; abo hn.'l to he warnn:d. a nd tflf: d u:•• t <ltl.o03 
pressure roUer. ~ote that m th1il m cthr11l th e tl xcd on hy thr: same m ean.; : ai tr: r whir:b he pawta 
d rawing rm stone mnst not he rever.-;ed b11t be r!J·~ w !& rJI<;. The j olr.-;, \·a.-;ei!. l'tr;., wlddr l1e rl e_r.o
drawn ri '-ht ~ay about, so that whf; O rn\·erscri rates al'e or a fll)f OtB o r .~cnli·jJIIr0J llil wa r •:.-:;. \~. 
on the r~bber it mny be r e-reversed and r:o rnc Steel S nrings.-S-\:'\ (' fi (J P.\:'\7.A.- 1'hc r e ply ro 
right way about on the glass or tin: \V. E . must. STF.EL S r•kt:-:r...; will hr; cr, rrf'!<:t a .-1 r~'-~ards harden
however, be car eful h e does not mfnng-e some · ing- and ternpr·ring . T o t o.:lllfJI:I' in quahti ty use li> 
body'.s paten t righL~ . a., those m,atte r:'! ar~: the suh- saoc! bath. or an irrm box.- J . 
ject ot nurneroui'J pa.to; nt3. Ser; al '!o an~nye rs _ to Patent M edicine.- \\-. H. /Lf>nr/l)n, iV.). - W·e 
Y Ot:.")(G CAB!;o;"ET :\IAK EI'~ a nd K E.SSif: (1Jn.9t1Jlt.- m 11 . r. take tb i:; l un~ !'! trin~ of q11 t:rir~'l Reriati1n. 
J. ~V. H . 11, To q11ote tr nrn nn ~~fl'icia l dr~u l. .r to i the f'atent 

Dynamo Construc~i~D. -H. S. ( B~bin{jtf>n) - l lflir:· ·. ·• :>.!any mctllt.: ln C-'1 are q :r.c!er! un~ler ~he 
Your fri e nds ha>e an t1r;_1 pated th e arl!d~:s. ancl I l, r,1·,:mmc:nt 1.tarnp a::~ · patt:nt m!'-_dr•~mes '::"hich 
ha ve antit.:ipaterl your \\'l.ih for the m. '1.\ h e n .ron i. . ,~·r: nnt h<:en m :,de the su bJects o r p~t~ots; a nd 
wrote. we had not UH:n pu l,!isheri a s<:ri<:s of art.i d~:s ·· ~:t i n . .. T!1e u;;r· of apprr,pria.tr:d l nr:•ll ~.: rne s tamps 
on dyna mo constr ue ! ion, bnt I ba~l w ritten 11ne .nn 

1 11,J,. , r.'1t ha\e: th l: etrr; t·t ()(lette rs patent. hut s uch 
this subject n.'l part or a ~hort Rf!n"S r!•·a l1ng- \'. nh ~t»trlj•:i a r e r1nly s upplied tn t he J?<:nr,n fQr whos~ 
.. :'viode l Electrrc Light.~.· fn th1s !'lr;n es .. wh<·n 1t •t.••: ,, 11d at who~e c<•st the plate fro m whrch t_hey 
appears, I think you wtll find all tire ll tlr,r:,~t ••,n ' :. 1·., printr:rl 11':.1.'1 prepurr: tl . o: to h is authon:se• l 
required bf you.-G. E. B. 1 ll;.jCnt." \\'e pre:sucnc .. t h,; r cror:e. t.har. ~he me r e 

C T T (L d f.. r· T h I vO\'Crnment sturnp will not_ g ll' e to _\\. ~!. tho Water-Glass.- J · • • 1)11 on. .. .. 1. - e 
1 11 

h 
manufactnre of water-glass is not Sllllo.Ll,)l; 11,r amn- sccu n tr h e rl':quire:; wi l l a new ro ~e ;ng IS ~re· 
t en rs as you ~ill see by the following- c:"r.1r:t. (rnm scription or forming a ct,nlft<lnr f()[' It..-; ~rodoct 1on. 
a sta~rlard work:-" [t is us ually pt·e paro:•i by t,r,il· and that ho will n(:CJ a pat•;n t. (:!) "\ ct 1n~ on r.Ire 
ing s ilica with caus~ic al!•ali unde r P!:e<>,;urc ahQut in,u·uctions give n if! ou r artic!r; he s hould ~rc.cure 
60 }bs. to the s quare 1nch m a drges ter. - L J. 1'. provi:;ional prot1,r:! ro~ .. H e can then sa re Y rrc;-•t 

tor its sale to an mti1\'ltlual or Ct1mpnny. (3) l .o 
Papier-Mache . Moulding in . Low-Relief. - gi\·e any ~pini.l)ll a.~ to the prohab~';) s uccess o ( _h1s 

\V. D. G. (Roelw.mpton, H. ~V.)-Thls I ha\'C n e ver und P- rtakml{ 1.; t.'·yrmrl our. r•rl)\ 1ncc or po" e r . 
Qeen rlone hn t it appears to me that thc, plan pro- (I) \\-c h <• Vc in o•1r artir.l e_ P'•luterl r1ut the m erho.d 
posed by \v. D. G. wonld be satis factory, thnugh or proceed ing wh~n ::.C:cunn~. ;\ trade mark. 1 ~ IS 
tedious. A dopting his it! ea. C should sugges t tl_,at hi~hlr impr,rtnnt to make •·hr, lce of one ~bout wluch 
the sharpness ot edge resultin~ fr om the sn~~css1 ve no rn brake can be pos.-uhlr:-(Jue wh1ch. a ch11rl 
layers ot paper should be softened do 11:n W1lh ftn.e conl•l rcr:•)::.-n 1-<e. .-\ mr.nr•L,'r~ m or . any 111 \' OI 1'1~1 ! 
sandpaper be for e the final coat of th>n paper Jil subject i;; bad . Hnt pn.tcr.tlon w1ll be nPeJeJ. 
pasted f)Ver the whole. .-\nrl r. would otter ano~her br;fi'll'e the tradr: mark. t:>' huhably no more widtly
s ugges t ion. that befrm~ applysng Lhe go!~. a IJL_lle s r1r1!a<l rnedinms io r ~~;rlv c:rti ~ in"'. ea'! be found than 
fin ely powdered rotten-stone shr,uld he rn 1 ltecl w 1th .i\ r E:l'l:! r~. CaR!>e ll':~ pu bh..:RliOil'l. { ti) \\i e are not a ware 
the oil or the priming. The slight r9n>)hnes:-~t hns that any m"tlicul 4 ualillcnrir,n i11 needed befor e 
nltained would help t l)e etfer:tor the grldmg. ~rom pntentin::{ a mPt.li r·i ne. (il H \ \ :. H . propo~es to act 
the letter of W . D. t;. 1t would appear that he either a .-; llis own patr;nt agent t . ~ w11l. perhaps. d o w ell 
wish es to mP.nd an antique c~n·ed fra~e, Ol' to to r,:et Ur. r a r'e w pence fr'! u~ the Parent Office! lhe 
make an imitation of one. ~Isght,,not h1s, hew ;r Fpeci ft ca t ion or sc.mc mt:d1c:me already patented to 
plan be to make n model of a s1ngle ~ehe:\t or . h1s <:cr·ve as a A'llirle. In eellin!{ th~ med.1cinc, a Govern· 
nruament in any ordina.rr modelling ~ater~ul ~ n 1e:nt stamp will undt-r 11ny circums tances hal'e to 
(' et a cast (intacrlio) of thi:i in iron- a mo!lt Inexll cn· he used. CommnnicarionR respecting t he prl!para· 
slve mntter-a~rl pre>~s the J>l;lPier-mAch~ or. stereo tion and s •1pply of :mch Qtu.mps mHMt be .Hldresserl 
polp into it. Then , when his d enl ~onrd IS well to the ::;er.r era r ySramps and Ta.:oces, Somerset H ouse, 
sea soned, glne t h is tn the w ood, and gtld as before, London, W.C.- C. C. C. 
thongh a. papier-mnc he J:!anel would h<: br:t_ter. It International Patent Right&- F . L ( Londor>) 
the rles i'Sn r e heats he w ill see that thiS. wt ll B~ve shonlrl get a copy ot tbe "Te xt of the Conventjon," 
mo~h labour. A ny porons pal?e r or me?lurn thick- whic h way he had for ~rl. throuc::h any b~·J.:a,• ller. 
ness i, s niterl tor pa;jted pupler -m<\c ho!. ~Ic!:.~rli. This wi ll gi\·e Ioim authorit.ative 1nronnauon M to 
) fcCallum & H odgson. S ummer J ~ow, lllrmmg-· arlvuntage:; which arc RP.cured to the in1·en tor by 
ham. get a s pe cial papier-mdche paper made to the lnternationnl Con,·P.nlion for the P rotection ot 
order; and they supply wood pulp, but tor the I nd ustrial Property. H ill r e llltdning q11eries he v.i ll 
present J' urpose probably ster eQ T'!11P WI)IJ!d he find solved it h e rearls the a.l;:~wers to other correa· 
better . l!'or the work pro,yoseri special t ools crmld lJOOd ent.s on Patent matt ers. -C. C. C. 
scarcely be needed; and\ . D. G. ::'hould b~ \Va rned Tak.ing Out a Patent. - C. E . M. ( Wi.9becM that in making a compound a_rtrcle of \~Ood ~nd 
papier-mAch~ thP.re 'lnll be n s k Uf_lle~ h e ca n asks bow he sh ould proceed with r~ard to an 
thoroughly depec1 on his board, tor 1t ~a probable invention which he w ishes to sell. H e should drst 
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lle61ll'e provisional protection a ccording to instruc
tions gwen in our article. .As r cgn.rrls t.he selling, 
there are established commission a\!t'Hts who trans
act b usiness between po.tentces o.n<lmnnufacturcrs. 
and are Raid by a J?CI'C~nrru~e on the purchase 
money. U. E. M. w11l probably receive circulnrs 
from som e ot these agents directly his application 
is accepted. If not he co.n consult u. London 
directory.- C. C. C. 

Patent Rlghts.- H. B. C. (Gla.ci{Tow) is wnrned 
that the law doe:> not nllow him ciLIH!l' to "make or 
vend •· an article patented by another· )JC' I'S<m. H1! 
lays himself open to un action. ?I'Iany persutos hn \'C 
an impression tllnt they have o. rig ht to lllakc n. 
patented ur·ticle for their own private use. but this 
would a ppear to be a popular error·. His only legi
timnte course is to purchase the ri~rht to Dlltkc o.11d 
sell !rom the patcntcc.- u. C. C. 

Index to WoRK, VoL L - J . R. (Skn-rirs) and 
n umerous other qucrists o.re informed thnt an 
Inc!ex is prepared, ancl is on sale, by the publi~bcrs. 
M essrs. Casscll &. Co., London. E C., or o.uy book
seller, as announced on po.:;c S:!S, Vol. I., of \VonK. 

Japanese Screen- to Imitate.-F. C. (London. 
S. W. ).-To imitate a J apr\nese screen, tbc specially 
notable product of a n artistic nation. is, I confess, 
to m e a superfluity of naughtincsl!. Fot· when the 
originals are to be bought for a few shillings, why 
Jll'oduce a mockery of one 1 H owever, perhaps my 
b usiness is to reply not to criticise. Now thet·e o.re 
a t least three broad divisions of these thin~s: n. 
lc~ttice- work variety interspersed with frct-cnt 
pa nels; a. lacquered sort; nnd the ordiunt'\" folding
screen with panels of painted pnpcr or iilk, or of 
embroidery. Probnbly your idea IS to mo.ke a fold
ing screen orno.mentcd in Anglo-Jo.punese s tyle. 
If so, you might take n. groundwork of Ame t·ican 
cloth, say a bright red or dull blue, nnrl paste on it 
genuine Japanese sct·o.ps-the cra11e pictures sold 
at the Oriental wo.rebouses-but. I doubt the result. 
Of course, it your ideo. of Japanese art ill t hnt it is 
anything one-sided and "qmunt," you mic;ht choose 
th.e o~inary_olla. podri~la of coloured priuts and 
stte~ tnem JUSt as unhke the European wny us 
poB81ble, <tnti ln.bE~I the whole Jnpllnc!:oc. Forgive 
my su~picions, people have done thus, nnd gloried 
in their artistic depravity. Or with n ground of 
crepe lincrusta you might paint spmys of hawthorn 
a nd other graceful branches, and obtain n very fuir 
equivalent to the genuine thing. Or you llli"hL 
take a plain self-coloured ground and cut out from 
some of the really beautiful wall papct·!l and 
chintzes of the per iod, certain branches. tlowct·s, and 
birds, and having Vt.LI'nished t.hc wholeobtnin •~!Jlt:as
in~r,ococo ett'ect . .But remembering thatl('llur t wch·e 
eh1lhngs purchase o. real one, you W0 11 ltl harclly 
save mone.r, and you would ccrtninlr fai l to obtain 
a thing better than tbe originals. If notwithstand
ing my raiJlery, you will tell u1e ntoro detinitely 
your i~ea. I shall be pleased to do nil in my power 
to ass1st you. Know1ng personally, I tJ1iuk almost 
every shop, reto.ilnnd wholesale, where the products 
of the lD..lld ot the ltising Sun are to be had and 
with a. valuable collection of many hn11d1·c~ls of 
J~panese books or pictures and pnttei'IIS, 1 speak 
'Wlth k!lo.w!edg~. nml shnll be delighted to pass 011 
&ny of lt if 1t swts yout· end::J.-E. ll. !.:;. 

German SUver Wires.- C. D. H.(Lo1u l on. S.E.). 
TABLE SBOWI.:-10 APPHOXDIATE ltE!'<1STANCE A:\D 

L ENGTH PER LB. OF Gto:IOIAX SILV.t-.:H WJn~:S. 

Decimal r.cnntlt.~ R esistance in B .W.G. purls of in 1/lU'lls 
inch. per lb. Oh Ill$ P CI' lb. 

. . 
No. 8 '105 4 O'OG!i 

10 '135 6 O'llli 
12 '10!l !) 0'39 '!-• •• I 
H 'OB:$ 16 O'!IUJ3 
16 '065 20 2'5ti~ 
18 '048 48 8'618 
20 ·o:ill 87 2- ")'j I ·• 22 ·m 130 (j.J 'li!l 
2-1 •0:25 195 117"1 
26 '01!l 308 351'1 
28 ·ow !1.40 6!J8•3 
30 '01·1 568 11 !11 . 
32 '012 782 2'..!07' 
34 '010 1177 4575' 
SG ·oos 17i7 l1 i ~ ~-
38 '()(J(j 2550 21110' 40 '0058 3!50 ~012J' 

A.e Gei'I!I!ln silver alloys vary considerably in their 
com~oslt}on and h!ll'clncss. no definite statement 
cnn e gJven of t he1r len~th and resistance pet· lb 
aGpart from actual measurement of each snmple.-· . E. B. 
S~atntng.-C. M. 1{. (Chiswick).-H you wnnt to 

eto.tn YOI!.r t.o.?le ~.very dark, or, ns it is often con
sidered. anttque ouk colour, you cannot do better 
than use. the , ·andyke brown stuin. which has 

.s everal t•mes been ~·cfrrrcd to in 1 he~o col umns. 
~~ould you prefer a h"hter colour use u. solution of 
1~hromate ot potllsh tn water. lly Jnorlifying this 

w1tb vandyke bro,.._.n you mo.y get almost nny shnde 
of ~rown you reqwt·e. Dy itself it ~ivcs the wood 
rn~ 1,er too. much of an ornnge hue. .Any ~ood 
Bpll'~t varn!sl~ will do to Oni'!h with. )'on cnn Cli'lilr 
make one 1f you wish lo do so by th1rkcninJ.{ Ol'tlt-

i
n nry Frenc:h polish with resin. .All you huve to do 
e to put ~ome ot caclJ i.n a bott!!'. 'l'he 8 Jirit 

gu.dua lly dissol>es the resm. As rou live w!tcre 

SHOP. 

' 'a.rnisb cnn ensily be procured, I should, however , 
ad vi se yon t.o buy i t r eu.dy mnde.-D. A. 

How to Convert a S ewing Machine Stand 
Into a. Fret Machlnc.- Au:o;us (1:>ytlcnlwnt) says 
thrtt he has a ~;ewin!; machine the sawing purt. or 
which is past wm·k, and that he would be glad to 
k now how to con\·ert it into an inexpensive Crct 
machine: he also asks what the approximate cost 
would be. I would suggest that he shoultl get a 
piece or mahogany 1 in. thick und wide enough to 
fol'll1 t~ bracket, ,\, to project slightly over the 
wheel when placc•l hot•tzontnlly a::niust the stnn
clanlllnd 1111\1'1' whel'c iL touches the s tandul'<l; then 
cut it. out sot hnt i t will come level witb the out side 
lliHl bet·ew another piece or wood on r.o the rig-ht· 
hand :::ide so as to keep it ftrm. He must now get 
two piC<:<'S of har iron. 11, S by 1 by~: bot·ea ~ in. hole 
through the centre or each, screw one on the bracket, 
..1, abo;c the wheel, unrl the other on to the top of the 
tu.ulc, c. A piece of ~in. brnss gns pipe, u. 1nus t 
the n be passed thl'ou~h these bcarinKS so that it 
will work cm.ily uncl fi1·mJy. lie must be pur·ticn· 
larly co.r·efulto sect hat the bottom of the )Jtpc fnlls 
exactly 0\'CI' the eentn•of the wheel. 'l'bcn conurct 
the treucUe with. the pipe, D, sn.w a slot out of the 

Converting Sewing Machine into Fret Machine. 

bot tom end, nnd bolt r~ piece of tlo.t har iron, E. in it; 
tt hole 1unst then be drilled in the bottom end of the 
iron to nllow n screw to go through into the centre 
of the hoiL that connects the trco.lllc with the wheel
the top or the pipe must. I m Ye o. piece of hnrd woocl 
clr·iven into it. Now ho.ving A'Ot an ordiunry it·on 
ft·ct-saw frame, Jt, h e s houlcl knock ofr the handle: 
h e will then find that. it has o. sharp point. nbout 3 
in. long; this point. must be llrmly fixed in the pipe, 
nnd cure must be tllken that the underside of the 
frame is !'qunre with it. 'l'bis is most ilnportnnt, 
otherwise if it is not nceurntcly done the mnchine 
will always have a slanting stroke. Some pieces 
of mnhognny, o, must now be mortised into the 
top of the table, o.nd the ins ides of these pie~rs 
OIIKht to be faced with n stl'ip of brnss p ln.te; if this 
ia clone the fmmewill be fouucl to work easy. 'l'wo 
of these slides should be made, one at the front o.nrl 
one o.t the back; the one iu front must be as hil{h 
o.s the tnhlc, o.nd lhut at the bnek should ben lit tic 
highe r thnn the frame when at its greatest height. 
The taule. n, should be mo.de out or a thin piece of 
mahogany o.nd carried back ns fur as the slide, o. 
It will be seen that a small drill is Hgured iu the 
illustration. 1; this will be found to be well wot·th 
mnking. 'l'he drill is driven from the fly wheel by 
n round leather belt which comes up through the 
table o. short distance in front of the fro.me. It the 
fly wheel is made bco.vier, which cnn be done 
uy cas ting some lend inside it, the drill spindle cnn 
be leugthencd, and o. scr·ew with a nut nod collnr on 
it cnn be fixed so ns to holfl emery wheel nnd cil·
cular saws; the lru.t nurncd will be found to •>e n 
very useful accessory for cn ttin~ su·o.i~ht ed!-feS in 
f1·etwood, but it is not ndYisnhlc to do this unless a 
very heavy whe~l is llrovidcd with ~he machine, or 
he co.n, as menttonec above, mnkc tt heaYililr. ~\s 
to whnt it will cost it is rather htu·u to stty, us it will 
dcpcnrl on whether he intends to muke nil the 
parts himself, or whether he gets some made for 
llim: uu t in either case he is recommendc1l to bn,·e 
the bur iron for the bearings bored by n competent 
man, because the success of the machine depeuds 
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entirely upon the accurate werking of the pipe On 
the whole the cos~sho~ld not exceed a few shiliinga 
.Any furth er details will be supplieu by W. n. s. · 

Ea.sel.-AMA're:un P ,\1::-<TEn.- An article on th 
co.nstr·u~.:tion of an easel is in hand. No doubt 1t 
~vtll appear as soon o.s the Eilitor cun find space !or 
tt.- D. D. 

D eal StnlnJng:-H · T.-J must trouble you to 
repent your que!-oUOn, o.nd gtve more pnrtic11lars ot 
what you want thnn vou do. .As ono kind or cheat. 
nut \~ood is perfectl~ wl?!tc, you cannot" stain • 
nuy. p11~e to resemble 1t. I he other· chestnut wood 
yancs m colony. •~nd so does deal. "Without know
mg Ulore prectsely the p1·.csrnt colour of the latter 
11!1~ what yon W(tnt to slain it. to, it is i mpossible to 
gn e you the des tred m formation. I am nl.>o unabt 
to. tm~l~r::Jtand what you mean by "stopper." Kin~ 
cxphun.-V. D . 

Etc_hlng Tools.- T. L. T. CCltestt?·).-1\Ir. Rhind. 
chemu;t, liloucester Hoad, negcnt's Park London 
~-~V., supplies plates rearly grounded o.nd all ma: 
le!'l~ls. Hobcrso!•· artist's. colourmnn, Long Acre, 
\\ .<.:., nlso supplies mu tennis. Hughcs & Kimbcr 
Fctt.er Lpne, London. KC., mo.ke plates o.nd supply 
tools.-.F. l\1. 

Ga.s M a tte rs. :-KN ARF' (.Manchester). - (1) It 
depends on the krnd o.nd make of the engine how 
ll'uch gas it consu!l1es, but, SJ?CO.king generully, tbe 
u ,·crnge consumpl;Jon. of giiS m a gns·engine of the 
0tto. tyre !.'4.l.r etlccuve _horse-power per hour, in
clndm!;{ IJ.:IlllJng llamcs, IS about thirty cubic feet. 
(:!) By ·• igniting.# a go.s is meant setting it alight 
tliHl ~us can lmrdly be said to expo nd when con: 
s ume:l. 1 presume you mean •· heatitl''" the gus 
Wh~n it and O..ll 1:{1\!;CS, includiu~ O.il', exp"and 1 ;h of 
their volume (or cud1 degree ot temperature abo\'e 
O" l<'nhr. The simplest way to rcckou this ont is as 
follows :-if 1 c. ft. of gas at 00 F. increases to l .Jr c. 
fr. ut 1° F ., to 1 .,.; , c. ft. o.t 2~ .F~ .• to 1 ;~ r c. ft. ';t 3° 
1~'., and so on; then conversely 1 c. ft. ut 00 F. will 
uccrense to ( 1-;!r) c. ft. nt-1° F., to (1-=r) c. ft. at 
- :!0 .J.o'., and so on, lillut,- .J91° F. the gas wHi theoreli· 
cally occnpr no spu.ce at all. 'fhis is cnJJed the 
" nusolutc zero,'' und it is by far the easier plan to 
reckon the volume of gns from it. Dy udding 491 to 
the tc111 pcmtm·e of the gas o.s it atnnds and 491 to 
tlant .to w hic h you intend hctUing tl;e gns, tpe 
q ncst1on becomes n m ere mutter of proportion. 
:::iupposc I he I c. ft. of gns is at the ordinary tem· 
pcratnre (li0° .!<'.), and you wi-;h to know to whnt iL 
will cxpaud if hented to 300° F., then 

(4111 + 00) : (4!ll + 300) : : 1 : :r:. 
(4!lJ + ;{()()) X 1 _ i91 

x = O!ll ..,. GO) - ·551 = nearly 1\ c. ft. 
In this you should be able to II:.J bst itnte vour own 
ti~ure,;, U( course this assumes tbnt the gns is free 
to c:.:pnnd, but if enclosed the pressure it exerts 
will incrcu.~e in direct proportion to the expansion 
the ~as would otherwise undergo. For instuuce, it 
the 1 c. ft. of gas be in a vessel only holding 1 c. J't., 
it cxet·ts only the orilinnry utruosphcr ic pressure 
of 151bs. to lhe square incb; but if it be hcutcd in 
that same vessel to a temperatu•·e o.t which iL 
woulrl, if free. occupy two cubic feet, tbe pressure 
it exerts will be doubled to 30lbs. to the square 
inch. (3) Petroleum, being inftammai.Jle, nets in 
the snme wo.y as gns by generatin~ hcnt when con
sumed. 'l'ho pet rolcum can be du·ectly suclwd in 
from the Lanel by n :pump counccted wiLh the 
engine, or· be pumped w to a rcsct·voir above the 
ougine ; in the latter case the engine requires no 
n.uention, n.s it stops ns soon o.s the s upply of petro
leum is consumed. From the reservoir the polro
leum is conducted by a pipe to the above-mentioned 
pump, by which small quantities nre injected int~ 
the cylinder of the engine. The oil is supplied at 
the nLtc of four drops per revolution, and. atu given 
r.oint. is il{nited by nteans of n s mall spirit Inmp. 
l'he moclus opc1·ancli is as follows :- On its out
stroke the piston dro.ws in u. charge or air and 
petroleum, and on the retum stroke it compresses 
the mixLurc, which is exploded us the crank pusses 
the buck centre. 'l'he combustion nnd expansion 
of the ehnrge take place at the third stroke, the 
product.~ of combustion being driven out at the 
fourth st roke. (4) Vuporisntion of the petroleum, 
pre,·ious to use. does not take place, the eng~no 
using it in its fluid condition. (5) The consumpnon 
of petl'olcum is 1·32 lbs per hol'sc·powcr per hour. 
(6) Gunpowder expands nbout :1.000 times its bulk 
on being ignited, nnd exer ts n. p1·cssurl1 of nbont 4.0 
tons per square inch. (7) Yes; nlllllodcls nndtlra:,·
ings you 111ay scud for inspection and advice. will 
be treated o.s strictly pri \'ate and confidential.
!<'. B. C. 

Maize Treatment. - MAIZE. - To obtain the 
stu.rch from maize soak the corn in wa~er fot· 
about twenty-four 'hours. crush or grind it t~ 1\ 
pa&te. put it in to lt fine sieve, und wnsh well w~U1 
water . 'l'he fine gr·nnules of stnrch are earned 
throu~h the aicve uy the water form inK '' stnrcb
milk,' unci nre deposited on standing at the bot.tom 
of the vessel used. 'l'hc wntet· washes out nt lro
genous mutt<'t'S as well, but these do not settle so 
rapidly as the starch, and can be drawn otf. Br 
r epenteclh· t>tirring up the stnrch with fresh water. 
allowing lt to settle, ana drawin~ olf the water, ~he 
starch cnn be obtained prncticnllf. pure. 'I bo 
nitrogenous matters Cllll be mLxcd w1th the ~usks. 
etc., n111l used for cattle food. A modlflcatton of 
this method is to steep the maize a t a teDip~rature 
of 17° to HO' (Fnht·.) until a s lig hL fei·mcnl~\tton se~ 
in ; by this meuns s0111e luetic ac id is forr~1ed wbio 
disintegt·utcs and partly dissolves t he mtrogenoua 
nyatters nnd U1us facilitates the meclu~nicnl_ se~ 
uon of t he starch. .Another method 1s to :;oak the 
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groin in water containinll.' caustic soda (200 grnins 
of alkali to a gallon of water) ~or twcn~y-tour hours, 
wu.sb, grind. to tlour, and !4tam so!lk Jt ,f~r two o~ 
tbrl!e day::~ m fresh alk~thne solution. 1 he ulkuh 
dissolves a good part or. the gluten n~d c:un be 
drawn off from the depos1ted starch, wh1ch JS then 
shaken with clean water, run off from the h eavy 
woody fibre, and pnrifled as already described. In 
each cnse care should be taken to keep out dust and 
lJJsecta, and plenty of clear and fresh water !lhould 
be used. These methods can be used on uny scale 
trorn grains to tons, although on o. !urge scale 
machinery is necessary to sa.ve time and labour 
and prevent wo.ste.-F. B. C. 

Glue a.nd Gelatine .-F. M. P. (M1tS!I:ell1Iill).
I am not aware that there is any method by which 
these can be made from horns. They are prepared 
from cuttings of skins and other gelatinous portion!! 
of animals, but the process is quite unsuitable for 
a mateur work.. In case there may be an easy 
mothod of preparing glue in the way you inqui1-c 
aboal, I gl\'e your question. hoping that some 
reader may be able to enlil{hten us : "How can 
gelatine be obtained from (a) bullock's horns, (b) 
the cores ot horns 1 "- L. P. L. 

Cutting Bracket Pieces .- F. D. (Liverpool). 
.A.joiner would probably mark out the bracket, full 
ai;r.e, on any board of sufll cicnt size he had huudy. 
AIJ t.llllt is necessary is a s tro.ightedge to the bourd, 
and a square, rule, a nd pencil, !or tlle upright part 
of t.11e bracket. lines d rawn parallel to the etlge, 
and for the horizontal part the Hnes can be drawn 
with the square; fixing upon the pos1tion ot the 
stay, the length and the angles can be easily 
mnrkerl, and the bracket mude strictly to the draw
ing. It this is thought troublesome, thou the two 
pieces cun be joined at right an~les and the recesses 
cut, and the stay marked to them, or the s tay c ut 
to the shape des ired. o.nd used as a pnltern to cut 
the rccCS:~es; but t he pla n or setting out the bruckct 
on a bourd and w orkmg to the dJ·awinJ:' i::1 nut oni}' 
the best, but lhe quickest way, ell'ectuullr uvoirling 
"taking olf a slice hero and there untl failing in th1.1 
end."- ll . .A.. B. 

Adhesive Paste.- W . .T. (b·eland).- 'l'hc pnste 
you used, compo.;ed of half g lue and ha lf paste. i:~ 
the proper thiug for s tiekiuK up lincrul:l t.u.. 'l'hc 
best way to make it is to mo.ke the post•: us if it 
were tor ordinary pupcrhangiug, and the glue a <; ir 
lt were for wood wo1·k, und then mix them together. 
'l'be paste sboald be put on the lincrusta nearly 
boiling. in a warm room, but not too thick. taking 
care that all possil>le lltting, etc., hus been done 
before pasting. It hi most essential that the pa . .,tc 
should be hot and the lincrusta as warm and pliuble 
as it can be made. It is very likely the tact of the 
glue chilling, und U1e lincrus ta being ha1·d und stilf 
in places, which cause tbe bulges you complain or. 
Sometimes it is found ad vnnt11geous to t etu• otf the 
canvas back; but most of it is now 111ade with 
paper backing-in fo.ct, I think I muy say all, un
less otherwise ordered-it being fou nd time the 
paper bucking greatly fucilitalcs the hun:;ing. If, 
even arter the abo ve precautions ha\'C been iukcn. 
you notice any bulged p laces, they can be got. 1·id of 
by slittinl) them w1th a shurp knife, und holdin~ a 
very hot Iron in front, uud dauuinJ.; it uack with u. 
oloth dipped in hot wate r untl wrung out. 1 have 
aeen neul'ly every pattern matle by the COIIlpany 
hung from time to time, and the method adopted 
has always been as desc•·ibed. The only c~e of 
fai lure wus when the plaster on the wo.U!! wn.s not 
of sulllcient strength to cnrrr the weight, etc. lllost 
pa~rho.ngcrs hotd that it IS absolutely necessary 
W line the walls with brown or white lining paper 
before hangin~ the lincrust.a. I do not say it is nut, 
but 1t your fa1lure bns taken pluce ou a lincll wo.ll. 
try it without. For whutcvcr Jiniug pupor will 
st.fck to with ordinary po.~te. lincrusta with po.pcr 
buek!ng with glue po.!lte will stick to slrougu1·, 
pro\•ltling- the room o.nd consequently the wall i:1 
waro1. o.lso thab the wall hus been s izl!tl. A 1 wurs 
warm the lincrusta. before unrolliug iu cold weatbet·. 
-K O. 

Non-Conduotl..ng PtLOking.- J . R. (Krinltlcii>·
I should think a wood pu..ck111g with perlorut tons 
bore~ thro~gh put;ullel to the ruce, antl \'CI'Lically if 
POSSible, w1th a layer of asbcsto:~ between it und 
th~ metal, should serve your purpose The wootl 
rrub ght be held by sungs to the stcu.111 juck <: l. and the 

rac!<<:t fixed to the wood by tH!I'cws, but these 
detu1l8 must depenrl upon the purposu fur which 
the bracket is required; w iLh more de finite informa
tion I could l.>etter ad viae on the muttcr. - F. U. 
~l&DO llaterlala. - JACK OF ALL 'fHADES 

(Lner}Jool ). - I believe yoll could purchase t he 
w
0

rest plunk and ben t.-side in your own town. '1'1·y 
wcu·s, St. Anne Street, or P.obc rts', Cnmden 

Street.. lr YOU get the beech the size you 1·eq ll ire, 
wl.tb the flower of the wood on the flat side, it will 
8\llt your purpo!!e. P erlmps a locu.l pillllofort.e 
m~ker, l!Uch as W. H . Davles, Irviue ~trec t, Edge Hbf!· or W. Lntharuj Soho Street, Islingto n, woulll 
~J\ge you by supp ying you with materials. You 

d l
pro6d.bably have to par. 2s. 6<1. tor wre::~t plunk, 

an e. for bentrslde.- r. E. 
Piano l'rame, Bronzl.ng.- BRONZIST ( Lonclon, 

E. •.- To bronze cast. Iron (ru.me ot JJIU IIO it will be 
~CCSIIIlrf to first flU up the 111inutc holes that tu·e 
an;~uently round in ca!!t Iron. T o tlo th li:1 , 111ix 
lllh tlng with patent si)(e u.ud g-ive the frames a row 
~~~-~llowlng it to dry 11ftor t~ach ooul.. uud l'llb· 
n~el with glass·puper until you gt:t 11 SIIIOOt h 
!,.d h Now give a coat of jupan ner!!' tjOld size, 
- " en DeM.rly d r1 , •· but. st1U tacky, take a. 

S HOP. 

piece of wo.tlding. nml dip well into some brom:e 
powder, then dab it. O\'el· lhe fmmu until it it1 
co,·ered. \VIten all i~ dry. ui,soh ·e some p;u·cll
mcut euttinq'S in wnrm \\'lltCJ I' 1111t il it for111::1 a size. 
If s ou ~'·c 1t 1~ cou..tin"' ot tld!! s ize, it will protect 
it. You may obtain tlw muturials ut uny la1·~o 
colour merchan ts' at a reasonable price. 'l'Lcro uro 
several s hops in Old :::it r ccl, .E.- '1'. K 

Sm a ll St eel Ccl&tlng.-A. L. (R ipon).-Samucl 
Osborne & Uo .. Clyde Steel W orks , :::ibcllield, will 
supply t he casting you requirc.-J . 

Ear Drums.- F. J . ll. (Rcadiny).-I regret I can
not open a correspondence us you rcqucst.-Eu . 

Squeaking Piano Keys . - JAY lJgE (l~'clill· 
bttl'[JhJ.- I cunnot tell from rour letter what kiud 
of action is in your pia110. If you could ha,·e ~ivcn 
a sketch of oot: note, howe,·er rough, I might LM'C 
answered your letter with more certainty. 1 prl>
suule it is what is known as a .. sticker action ; ·• if 
so. ut the end of the key is u n upright piece of wood 
with a s pring in front ; this is u.. hopper. H you 
raise the key ott' the centre piu, und tttke it out or 
the piano, you will find that the blucklcud ou the 
top of the hopper has been worn otr and wunLs 
replenishing. J:llucklcud 01· Fre nch chalk i!l the 
lubricant u~:~ed for wootl : do not use oil ox· g rease, a!! 
this swells Lhe woud und mul•cs the }JUI'tS tig-ht . 
1\lix the bluc kleau into o. t hin pustc o.nd upply it, 
then polish with u. piece of lcutbcr o1· st«..cl.- T. K 

P i ano Making.-\V. ll. 1\1. (Sussex).- You us k 
is it possil>le to obtain a nswers 10 your quc,tiuus: 1 
mo.y su.r it is possible to obtain un unS\\'el· 1u any 
question "hic b C<lllll!:> within the SCOIJC ut W u nh: . 
ll' rou reud the third pupe1· on .. Uow lu ?. lake a 
Piano," you will tiud Lhut the scre ws 1;0 ll1ruu~h 
the wrest plank aud b..:nt·Silic fru111 the fruut. the 
h t•u.ds of the sct·c 1\'il shuw ing in the !'rout. 1 llltl)' 
suy here that tho gluing is 1110st i111porlunt, fur if 
the glue ~;a\'C wur. the sc1·cws woulu uot Lultl it, 
but the screws fJre,·ent thu ~;lue sturtiu;; . .As tu 
the bent.-l>it.le, it i:; co,·cred with an iron plalc. us 
yuu will rend also. T he vencc1·in~ is nccc, ,ut·y, as 
it pre,·ents the wrest plank s plllllng-, us the \\Tt'"L 
piu:; a1·c so close tog-ct he1·. l.lut yun would not ti1ul 
lllllch ditlicnJLy in \'Cncel'ing it. It iS IIIUCh IIIUrl.l 
s imple thun you woul tl iumg-inc. The \'cucc1·cJ 
s irlc ur w rust v1u1:k is the trunt. , id c. .As the "rest 
)Jins do not (>ICJI'CC e ntirely tltron~,;h llw t•lauk, a 
,·cncCI' o n the side which is glued to lhc l)l'acin~s 
would be uselcs,; (ur the puqJU:!C of }Jl'C\'cutin~; the 
spliLLing ot tbe plo.nk.-'1' . .!!;. 

P rtntl..ng a.n d L ithog r a p h y .- A. n. (Rri!JhlOn). 
- In answer to ruur ~uc1·y u!l to the~e !>tlltJccts 
hU\' ing appl!l.lrCd in \\ OHii:, f have to say thuL 
papers nrc under considt:mtion, but have uot yet 
been tlct.:idcd upon. We s hull a lways, howcn:r. in 
"::>hop •· be g la d to help yo u in nny difficulty t huL 
m o.y c rop up. if you will scud us fullllctuil:;. s ulllcicn t 
in fact to enable us to sec tbe I rue cause ot' uny 
fllilu1·es you 111ay encounter, uncl if yua cnclus c 
specimens oC p upc1·, ink. 01· othe1· tmll l' t·wls, it 
would materially help us to conclcn~e our reply. 
.Abo\'e all do not a!>k ns m ore than one tjues tiun 111 
one Jell er; i! you Ita ve sc,·eral (Juc ric,. write on 
sep:u·ute papct· fo1· t•aeh. 1( rou ha ,·e no special 
prmtcrs ' urukCl' in Hl'igbton, yon 111ight UJIJ ;y ''' 
some litho~-trtLphcr, who woulu obli~;c yuu with what 
you rc4uirc ; l u.ilin~ that, wl'i to tu l\lcssrs. ~lOl' t' 
Bros ., l,\Ucl!n \' ictot·iu. ::>tr·ect. KU .. or to ~ I css1·,.. 
Hug hes & Kimbc1·, Limitet.l, \\'c~:~t H ardiug ~ll't'cl 
E.U., o t· lJ. W in!>ton &. Sun~. S hoe Lnuc, .C..U .• "ltu 
will scud rou p l'icc lists. Litho-stone i.; :-uhl !Jy 
weight ut trom Hd. to ~ill. per lb., accorJwg- to :-11.u 
aut.l tlUtLiity. .For chalk tlmwin~. lhc :>tuuc l'l'tJllin·.-; 
to be gmined nLLCI' it i!l polishctl, and im· thL; l•llt'· 
pos e .. grey" or "blue .. stones t>hould be u,.cd, as 
this quality gives a sharper and clcuucr tooth thun 
the ye llow quo.liLies, tmtl nny .. chalk-pits" urc 111ore 
reu<lily sceu. !o'or circ ultLI'S, pinto tmnsfer,;, e tc .• 
yellow stoucs ure quite good cnuu~h, ure chcupcr ut 
per lb., und wcil(h l cs::~ in pruporLIOII. '!'be ctuhin~:r 
solution ahou.ld. however, be wcuker thun fo1· Lite 
grey Ktoncs. ·write us ugu.in i! you uo uot s ucceed. 
-J. w. 11. 

Fla t-Bo ttome d Punt. - F. H. ( Exrft:r).- '\' c 
th in k llulL tlw liimenl>ioml t;i\·cn, n:.~., I I l t. from 
stclll tO stel'll , 13lt. -1. in. (0\'er all) le ngth Ut OULIOUI, 
witlth at guuwU;lll :.uuids hip::~ 3 tl. l!. in .• wit.lth ut 
bottom :l tt. , s pr111g of 11ou1·, nbout 11.11. (we shou ld 
ad V i:;c I!~ in. ), UI'C JH'CLty !;OOU III'O!JOI'LIOII::!, bu~ S llg'· 
~est. thut .l'or singlc-ha_mlct~ wu1·k Lhc, lcnJ..(Ib IS Lvo 
J..(l'ea t U::lll WOIIIU ClllUliU&IIl:; SOIIICihiiiJ.; very much 
Llticl<cr tha n ~ in. stutr, wluch, whl'n plnn.ct.l nnd 
1111ishctl ull' would bnt·cly staml up to full i 111.- wo 
should not 'much exceed lll ft. ll iu. lenj;tb o,·er all. 
To a1Ti vo at the depth. th'llt ruughlr ~u!cula1 e tho 
cubical con tent.:! of the l>UIIL at ".nY IL 11111t .of 011c foot 
iu depth, nnd get o.t the nppt'OXIIltntc we1:;ht of I he 
m ulcl'inl plus the curgu (t.c. , yuursc l~ ami ll':~psl. 
Y ou willllnd plenty ur tables O! the "'!!ltrht per w e 1 
of vu.l'iou!l ki mls or wood 11ntl u·on rUIIS. etc.; from 
these tlnLtL you 011.n 1·em\ilr u._tTI ve nt. the di~plucc
uwnt u( WUtCJ I' WIHCh thiS WC}~hL.IlCl!ll!; 011 I_L (11'0· 
tluces-that is, what dep~h 1t wtll s mk to m the 
waLer . You can then dcc1lle how 1~1uch free board 
ruu would hO. \'e above thi-; wute1··lmc. llcfot·o you 
colllmeucc the actual bui!ding you ~ho~tld dyu w out 
a .. sheer " plun 11s sh.ipbulldl!l~ cull IL, tull1nzc, on tL 
sinouth f\oo1· rubbed over w~th chulk, cxuutly ~o 
your dimcru~ions, uod draw 1)1 full •. and also. m 
11cction c\·cry rill, knee, und Umber 111 her, wh1ch 
w 1ll gi ve you exactly t he thu·o or CUI'Vl\tUI'O to 
whic h htll' aide \'Junks mus t .ho cut. H you con.Jd 
manugo to wutc 1 u. bu1·ge-bmldet· at work, deLu1ls 
too n ulllOI'OUII to mc ntio11, and how they ar? carded 
out, would be apparent to you. Meunwhile make 
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your full-size drnwing11, nnil if rou nro unt; crlnin, 
hi:IHI liS !-lllllll Ht:u lu dJ•awiug l)l l111: Pll l't fll wl!ich 
the.: tlillir:ully oer:Ul'n 1111d it, ,;hall l•u Ctll't'r•c l.t:rllltltl 
c ugnn-col ill " ~loop,'' 11111l o u1· utlnco !(ivcu you. 
\\'u have in pn•JJil l'aLiun un ul'titlu uud drfLWill~!S 
of u s imilar very li~ht uud po rtahlo boat, LIHJUgh 
hurtlly lL llllnt, whidt ruuy llnd it~ wuy iut.o \\"oHK 
h•tc1· on. \\' u hufJC to hour fro111 you a}{aiu i1 we 
Cllll be.: of Ull}' US:. i!lta ncc LO you.- J. \V. 1!. 

India rubbor St a.mp Making. A. D. X . 
(Lccd.s).-Thc )JJ'OfJOI'Iiun uf l'lluhcr untl &ulphur 
\'llriC::I with the purrlOBC tO Which the COIIIIJUIIIld, 
whe n v ulcuui:;t.:d, is to be npplictl, untl i!l, to hflu w 
exwnt, u. t1·u<.le secret. Propc1·Jy lll't.:JIUI'etl rnllbc.:r 
compound (tm,·ulcauiscd) can readJJy be obudued 
commercinlly, aud iL i ::~ fur better fol'lm ulllul cur Lo 
purcbuse it r eudy for use tllltn to attctupt its pro· 
punll ion-a process quite beyond the reach ot 
ot·dmary applianccs .- Qv i VIVE. 

Battery for T e l ophon e. -C. W. J . (Clapham 
Common).-'J'he u.ctiun of a telephone rnude l.lh de
scl·ibcd in \YoHK would not, be illl fJI'O\'Cd by the use 
of a buttery unless a microphone was iuclncled in 
the c irc uit. Se(' rormcr replies to si milur q ucric!l, 
and t·cadthc u1·ticlo oo;er again.- \Y. 1>. 

Opa.l estic Topa s.- L. J. P. (TVclliugborougii).
I n juwcllery thut we.: get ut the \\'est J.:ud of London 
the1·c is no stone, us far as I know, wi th ll numc Jiku 
that. I. tLt::refore, feel disposed to reply almost 
,,o,it h·cJr thaL it belongs to the sunac class us 
sapploi1·incs. that is , it is a Jll·otluc tion of the 
ehcutbL's, not 01 ~alurc's. I t:.hould sny tbut it is, 
in all t•rvbahilitr, not C\'Cn an ituitlltiou of n real 
l>lullt'. IJul ~o1uc culonrcd ~lass that lool•s 11iec when 
cut to rct•rc,ciiL :-.tones. There b a ro u,;h·unu-rcudy 
WU)' Ul' jtHI~i ll :; i( t; IOII CS arc g'CilltiiiO, lillrl lhtit is , 
arc they u•uuntcd ing·oodseu ings! for if ~l. mnnufuc
tlll'cr ;.:ues to ,lily cXJJCII,C, tlJC uilunccs are thn~ the 
s tvne t:> u real unc. lf 1 he price or the urticlc is a 
lltaltcr uf !>hilliii!;S ouly, then my \'C·rdiet will be 
that the s1 oucs u1·c not l'cal. You will nntler,taud 
thuL 1 nwnuL ~h·c 11 clear clccbion willtuut seeing 
the :,louc. tur lite llumc ulone is noL to be dcpeuded 
011. '1'hiu;.:" tlo ~l't culled by any uamc but tile right 
ones. And IJ,•,.idcs thnl, you hu,·e not sent any 
uc,criptiUII of it::I IIJl)ll':lntiiCC.- 11. ~. G. 

Or nam entiu g o. Fircplaoe.-Pu.:,\SURil: Allr"D 
l'HuFIT \LOndon. TJ '.). - \ uu1· query requires a.n 
illta,;tratcll article lO 1lo the subject justice, und your 
pscuduuynt fu1·c::.badows what u n·allcr ntil{ht hove 
I U ga Ill li'UIII itS JlCI'IISUl; SO in plut.:C Of Sa)'illg that 
tlw best urnau1cnt to u. J)laill tire JJlace is a pretty 
\\lie. Ul' I'CCOIIIIIICnWII~ YOU tO buy SO many yards 
01 a1·t. fabric at ~ ll . a yurd. to bunduge it with. I 
hn \'c cusL 1 he t'UJJIY in the form of o.n nrticlc, for 
w hic h the Editor in due seuson will. no doubt, find 
)Jiul'C. Uuc ilt:Ul , for ins tance, you do not s ay, i.e., 
w hcLhcr it be.: your own freehold, or m ere ly in 
t c naucy. Y et this is most importunt, for while I 
could u•l\·isl' you to po.inL or otherwise.: ill-Lreut your 
ow11 property, if it were a landlord's. (uture com
Jil·usal iun upon quilt in~ the house might leo.d you 
tu rc·grcL ha dug n1etldlcd with it.-E. .u. S. 

P ::utcrn Tracing.-i\IA~ IFOLD.-Your letter was 
u ul u1·tuuate ly nt bluid by Lhe chnrl whose duty it is 
1u u11swct· the Ed11o1· by return. und he humbly 
.qou! .. ,.:i,;es. Fur tl':lCIII!; there is ll speciul u ·unsfer 
JHIJH ·r sold at IIIU!!L ltllll:y-work s hop:;. One nlterua
'" ,_. i;:; to prick Lho des ig n on fai rly thick paper und 
rult Frundt chalk through the.: ilu lcs. This is sutH-
1'11'111 iur bolt!. ca, y putterns, buL tor s mnll scule or 
l'l.tbumt.o wu1·i:;:, the trunsfe1· pape1·, sold in various 
cvluurs, is the ouly ndcqunte thing.-K ll. S. 

W ood Turn ers.- '!'. ll. <Radcliffc).- You inquire 
for a l.ondun 111'111 of wood Lurnci'S. I cun I'Ccom
IIIClld nlcsSI':!. ~I. U. Dull)' & Co., 66, Storks Hotld, 
E.t'., fur inexpensive und good work; l\Icssrs. .1. 
J•:llcrhurd & (.;o., Edwnrd St., Huuapstco.d Houd, 
N. \ v., urc also, I bclic\'C, cntil·cly cnpal>lc and aati,s. 
fuc torr.-K 1!. S. 

Galv nnls ln g.- BT.ACKSMITII (Duldnftcld).- Iron 
is gulnllli&cd by Jlrst pickling in mul'intic acid, 
diluted. umlthen plun~ing it into a bath or m olten 
zinc\ which, tu sa \'C wn:;tc. should be co,·erccl with a 
luyt•r of sulullllliOllillc) '!nL_il i~ is Lh~ Stlme tempera
Lure us lh~: bulh, when tt Js lifted out.und drumed. 
lC 1 hc1·c arc gal \'anisin~ works neo.r you, it will prob
nbly, fo1· such snlnll quantities, be cheapur to get 
them done than do them yourself.-~'. C. 

Bookbindi ng T ool s.- 1'. E. '1'. <B1·ixton).- I am 
excl•cding-ly sorry t lmL 1 cunnot help this qm•risL in 
nny wny. 1 can ans wer his q ucstions. lmt the uns we rs 
ruu.;t bo in the ncgnt i ve, hence my expression of 
SOITOW. Hookbindct11' lllushing tools o.rc denr; it is 
impo,sil!le to gut. uvcr that; the~· n1·c seldom lo be 
had second hund; i hn\·c ,eenlhcm fm· sale in Elfin· 
LHtr~;h. hut not. uurwhcrc else, uot oven in London. 
'l'he lcutlcn type used by prin t.crs would bo llbeless 
in the huuds ot an umut.eur, und a s tlJi:> is muda iu 
tounls, i.e .. n certain number of nlphal>cts to the 
fount, it would be u.lmost us dilllcult to ~;et u few 
lcttc1·sb for l\'pe fotUldcrs would bu1·Uly l11·cuk n 
fount y sell lug u. l'cw. I could g i \' e rou a list of 
o.tltlresscs of bookbinders' tool cut.tm'S, 1>11t that. 
wou ld not help you much, us tho lll'ices of the 
\'UJ·ious firms are pretty much alike : tuwe\' ('r, you 
lll i~ht try 1\lcs~1-s. Nb: & Grur. lOll, b' lect S u·eet, 
L ondon, KC.- U. C. 

.Art i1loial Log.- J. G. T. (Dotvlai~t).-'Yo cnnnot 
gl\·e skctc ttos uf :u·tillcinl li111 bs, nor deal with 
s urg ical or mcd1cal questions. Upon un o.rt.illciul 
leg 111atter you lmu bcttcrupply to i\lr. Jumos Uill1Jlg
huul, t;urgcon nmchiuit>t, Uhanl, ~umcrsot.. 

S team Launc h.- Will B. F. ( llirkenllead), w ho 
sent, so111e weekB ago, a small .MS. on the a bove 
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subject for "Shop,'' kindly send hls tull name and 
addresa to the Editor of \ VonK 1 

IV.-QUESno=-s A:-;s w ERED B¥ COI<RESPo:-;oE:-;Ts. 
llubbing down OUstones.- W. :'11. (Bimlinn· 

ham ) writes in reply to K P . {seep. Gl!l. Y ol. 1.) :-·: I 
made inquiry, but t he glass was unknown here 10 
Birming ham; it was s~1.;gested was i~ · P . H.. ~· ~.' 1 
took o. piece nboutlS 111. square. eosun~; a shilhnf=, 
to try it. h is t he tl1ick rooting plate rough eel on 
one side (not· tlutcd '), tu1d it is ciJenp. ~o tlircc
tions wer l} given by .A. G .. but I cll!uncd the oil
atoue and used it drr. I t answered admirably. 
nothing could be better . In half an hour nu oil-t one 
oodly hollow was wucle ftut und true. Of com-,;e I 
r ubbed e\'cr r wuy nil o\·er the ~las::~ to kl·~p that 
Jlat. I should sur tlle glass would do any numbe r 
i n moderation ; it is tar belter thuu emerr or 
·grindstone.· " 

Colouring CeUing.- )fEux O t1E CA writes in 
reply to HuATUOUK (sec page 30, V ol. 11.) :-" l wiil 
help rou oYer the stile. \\'~t.Sh olf that ceiling , and 
as rou go scrape out all cracks, wet well. und &top 
with either K cen'sor Pcran's: nud if uny of the cracks 
have dropped on one side, flush them wit h some 
thin stutf with your broad knife or s tripping knife. 
JJuck 's is the best tor this job. R emember. nU vour 
stopping ruust be used neat, neither size nor whiting 
being added to cool i t. :\lake up a little at a time. 
Now get. a pail of w ell-washed whit ing, and ask 
them to let fOil hll\'C the lump instend Of the loose. 
:l\ow get l J lbs. of Cannon's best concentrated s ize ; 
r e member, none of your rubbish. ~ce that the 
signature is there in full; it will cost rou 1s . 6d. 
Now twopen ny worth of best Venetinn reel: if you 
use a ny other you will be sure to lea ,-c blemishes 
somehow or oilier. Now get a tin nnd put your 
Venetian red in it , with enough water to CO\'er it; 
put it on one side to soak. ::\ ow gt>t two clean pails 
and a stirring stick. llreak o peu the ~izc pac kets 
and tip them into one of the pails. P ut about three 
pin ts of water to it, and stir up wdl with stick: 
stand that on one s ide. ~ow put on a k e ttle of 
water to boil. Kow tuck up your slee,·es. nod don't 
!.le frightened. Half fill rour other ernptr pail with 
water, and ~et o. s mall hammer, uud hold each 
lump of whilln!; O\'Cr the pail wi ti.J water nod tap it 
~:ently so t hat it fulls tloury. Keep on at tllis 
u ntil the broken whiting mounts well abo,·e the 
water. Xow :see ii t he kettle boils. If so. pour it io on 
top of size. stirrin~ it well as you do so. ~ow stand 
t hat away to coul. tor you mu::t not make use of it 
in this hot state. us rou mar have a not her H eel Sea. 
::\or must rou let it c hill or jelly as you would c all 
it. Now in with your hand into your pail of whit
ing a nd break it up thoroug hly. '\:our whit iog 
ou!;ht to be as round as thin glazing puttS, so that 
you lind it >err hurd to stil· vour halld in it : if it is 
uot so. make it !'O. Put a lit tie of it on o. pieC'e of 
puper just to C'heek your eyes when tinting. :Sow 
put in a little of r our Y ene tian red, which ought to 
b .: well soaked. Y<_~to can ghe it o. rub up u' you 
baf'e anr doubts of u . And re me mber . let no size 
go near anr of the stutt' uotH vou ha re got ,-our 
r«·quired tint, or the: re is sure to be o. Red :::ea. K eep 
adding Uttle bi ts of your\' eoetioo rP.d to your pail of 
Olotemper until you tLink rou La ,.e got it, compar
ing it with that little bit of white you took out. 
Tllcn dry a little on a piece of paper in front oi tue 
tire. keepin~ the distempe1· side a war froru the tire 
auu clean s1de of paper to it . ~ow li rst stick a pin 
in it, and place it on "our ceiling. lJon't look at it 
just then. go out and ha ,.e o. look at anything green 
(the gt·a,;sJ for a minute or two. Collle back and 
look sud...teolr at it. and decide yes or no. \\.hen 
you h:.1xe got it to the t int, add your size, which 
ought to be niee and cool by this time, and stir 
round with your hand. You will liod it becom e so 
Y.:rr stilt' for a minute or two that rou will hardly 
b<: able to stir lt, but add more size to it until it 
lo~corues l.ike_ good round. oil paint in appearance. 
~ow su-.1m 1t carefully mto another clean pail. 
!'ut about a quarter of it back into the tl rst pail. aud 
~dd the n:st of " ou r size to it, which ought to wake 
1t Yerr tlun UJ?tl strong. 1 ruean for yo u to pill the 
rest of t.hc ~.tze to. tl1e quarter you ha Ye poured 
Lack ! :l\ow m to thlS also add about o. t able-spoon
ful of ground alum: stir well, and this is now wllut 
is termed io the trade ·clear coli,' or preparation. 
l'u.t one c.upfuJ of cold water g entlr on top of rour 
pail. of dLSten~prr •. so as to pre,· eot o. s kin from 
~o.>mmg on as tL clul!s. <.:o,·er IL up, and put it a war 
1!' tht: ~ol to c hill, which w ill be n e xt. day most 
!tk~lr. :l'?w. if your ceiling be dry. you can go o,·er 
1t rucelr wnh the ·clear coll.' so t hat. it will be dr" ior 
ne xt morning to d istcolper. <;et your ruatc to ·help 
you. _aud do not attC:Ili JH it by yourself. JJc:gin at 
the lil(ht. .n:nd work Ct·om it-centre ornament first. 
~ed of cethng next, a nd cornice last. lJo your bed 
111 two feeL !:' ttliJS. uml, when you make o. shift. go 
along the edge of the !! trip of distemper rou have 
Pt!t ou &nd soften it well into it. Throw open your 
wmdows when fintshed i£ the day be f!nc; if \Yet. 
D<?- . It .would t~k<? a book to tell nil even in a 
tnfhnt; J Ob a~ tht~ IS. for tJ1ere is not o. tithe of the 
k uo" ledge J-'lf'en here that OU!;il t to be b..; ,·en • .l:iow
e,·cr, let us know how it goE:s off. plc:1tz<:.'' 
. Leather Laces.- \\',\\-. (.Yo,·thumplon ) ~-rites 
1n an::;wer to G. L . (Gaills!Joro·J (!iec p~c H . Yol. 
11.). that ) l essrs. :'ll o~?us & <.:o .. t;ow Lane, ~orth
ampton. sdl o. t.naclune for cuttmg laces. lL will 
cut ~ lac<o. I t htuk , ubout tht-ce feet long, and its 
COSt IS UbOill :ll)s, 

~ook on Sh~et ~etal Wo!k.---:"J. J. )I. (Woo/. 
U:Ich) (sec pngc , o:!. \ ol. l .) wrJt<-:> 111 re· ply to 1 •. P. 
(lJeall :-" 1 ha \ ' C to inform L }'. (lJeal ) that o.11 tile 

SHOP, ETC. 

remaining eopics o( \Vuroe's book on metal plate 
work were sold br snbscription to the members 
of the Amnhmmated Society of Tinplnte \Vorkc1·s 
for the hcnelit of his widow. 'fhe published price 
of the book was 10.3. Gd.''. 

Exhaust Fan or Ventll4tor.-H. B. P. (Rtn
dou) writes in reply to lJ. D. :::;. (Ft'rll-><) (:lee pa~e 
i !JO. \' ol. I.):-" Yon give such very mca~•·c d etail:; 
nbouL the number and pos1tion of grindstone:; and 
em ery \\'heels that ~-our <tu est ion eanoot be an
s wered very satisfnctorilr. 'fhe dust from the 
grindstone!', I t hink :ron will find, is much too 
h en , ·y to be drn wn olf bran exhnnst fan. as it is wet 
with wuter. The dus t f1·om the emery wheels. 
bcin~ drr. can be more eu.si ly managed. provided 
the hopper (shown in sketda• can be ~ot near the 
wheel. This will be found ditlicult, as 1t will. if too 
near. inte rfere with the work. Abo,·e ea ch wheel, 
and in a bout the proportion shown in sketch, place 
n wooden hopper , o.ud from the top of this carry 
upwards a rectangular wooden trunk, fitt ed with 
vuh·e a s s hown. to shut whe n wheel is not in use, 
so that tLc suction may be su·onJr<:r in the wheels a t 

- ----TRUNK·--·1-

EMER 

Exhaust Fan or Ventilator. 

w ork. These trunks m u!' t be connrctcd to one 
running lon~itudinallr under the 11oor of the loft 
and in s uch t t position from the wall tha t the 
greatest number of hoppct·s cnn loe conneC' ted w ith 
it without any supcrrtuous bends, as these mn
terinlly interfc.-re with the draught. :'lfidway in t his 
longitudinal trunk a connection mus t he made to 
the exhaust fan. T his conneetion shouJd be of the 
same sectJo:1al area, or slightly larger, tha n t h e 
combined areas of exhaust passages in fa n. The 
lonh-itudioal trunk under loft, from its coonee tion 
with the fan, should d ecrease in section in botlt 
directiO!JS. after ea~h connecting t~.:unk to emerr 
wheel ts passed. tiLl at the ends 1t may be of 
the same sectional area a s the upriglit trunk 
connecting the hopper to it. The size of the fan 
mns t be dctero1incd by tl1c amo.>unt of work to be 
don e. and cannot be settlecl satisfactorilv till more 
particulars a re gif'eo. The loft, if \'acani. is o. g ood 
place to put it, as it could be easil r drif'e n b" means 
of a countcr.shaft from the liue shaft, \,·hich I 
assun'o is below the flooring.'' 

Deposit in Pipes.- H. B. S. (Lir:erpool) writes 
in r e}oly to AUALIA (.dsia ;'llinor) (see page 30, \ol. 
IU:-··A D.\LIA inquires whcthl·r the re is an> m e t hod 
br wlli t h ltc can get rid of a deposit i!J t.he water 
ptpes. I am ,·err pl~:astd to hear froulthis out·of-t he
way locality. and will gi\·e what information I can. 
Judging fro m the des<:ription your correspondent 
gave, I should !'ay that the deposit is earloonnte of 
lime whieh. ori;,;inaUy in solution in the water. has 
deposited. ~ow, if your COI'r<:spondent can ~-:e:t nu 
a e id-hydrocl!loric w ould be the uest, diluted with 
water-and can mana::e to disconnect th e pipes in 
some way so as to allow s01ne of tbe acid to pass 
through the pipes. h e will etfeNuallr elean the pipes 
if they nre of lead or of earthenware and the dtposit 
is of carbonn te of lirne: nm a quantity of water 
through to clean afterwards. If he can get at the 
source of supply, then a definite quantitr of lime, 
or of carbouate of soda, may be added to it before 
it enters the pipes. The quantity required can onlr 
be got a t by an analysis of the water. It r our 
corl'E:Spondent wishes to do anything effectually, 
I will h elp hiru if I can. L et him send o,·er ~omc 
of the sub3t.anees filling the pipes, and I will analyse 
it for him. That is t h e war to get at t he rcmcdv. 
.AlSO Jet him giYe US particulars Of the m e thOd Of 
water supply and kind of pipes." 

V.-BRIEF .ACS:XOWLEDG~E:-;TS. 
Qneuione bR.-e been rcc<ll'l'd from the rolloWln~: corrc, rond..all·.:lnd ~n6wtrs only a'lnll !p:lCI' In S JJ(JP, urnn wbacb then! 

1!~1'-'lt t•n··St• re:- FUIU MA'i KltiCJ;LA\' I!R; W . G.C.I/lvc/IU· 
ru •: ll\ r: r.: .o. lt ac J•. " · ~. < ll'tlt u .. c~,,. !I' : TnTL"c <''"u~rry1; 
J . G. !N tCI:;•"•rt l : T. T. t.'/u.<ltldt: A~11UIJI:l'S: H. G.c lJecCiburvo; 
J . \'. l' lt. t f't7Jdlitu71 ) : S. W. It. S. : L . F. tSit••frc.bury l; T. U. 
t Jf,mc/lul• ro: U. !'. G. <Bat/t,.t(() : ~·. W . B. tGvkarj: H. 11. 
(J oc rr&CC} : F. s. c. I lJurloam' : A. w. A. cll'nllham c:ro··~) : l'. B . w. 
(/l•HIIp!I<•HI•: DITTu:<u:s ; W . tl. t fll')lt!)lll~l : l'. W. D. (PI~· 
m~•1l h l : I G:SOitAllc~: l ; . Jl. (L orn-pv<>ll : H. G. L. : W . R. L. 
t GIII>'/OU:J: A. H. fl. t B~rmin!Jhaml; A. F. \Y, (0/dhn m l ; S. D. 
, Jfulr!J } ; J . K IJ. 1!.: Co. tCcrmtnoham l : J . G. W . I B crktlohttul o; 
11. ll. ILttt!o o: FELLOWS Ui,:;,IJ: tl. L (SUlmjurd llt lll; 
A. '\\" . P. t L J,;t4,,1rlOnd : I:. Il .. U. ( .... ·h~rllvrttt1 ; 1'. :$. ; (;. lL D. 
t.• >up/r•n; TISY TI:S c.'7t<!1ft/dt; '(; LA~~; CII OP!>TIC:J;~: .1. ~1 . 
• ::-u!fo/1: : ) OC:Sil WI n Eu:n: I!. I- 1 Edtorburp lt ) : T 11Y ) t .\IOlfl : F- :>. tll•rnt Jloll ; l:CUJOI:'I' llld/IIFII: C W. U. c/ 'lymcmth o; 
LEWJ,. t f'un·: c.·,rr, : Dt.::SC\J)I UI! cl.Nndan, E.C. o: l'. A. (1/atk"'·"· 1::. ; ll. )!CD. (b H>t TIItl <• ; l'. 1::. ~ 1Stokt! .\'<U:IIIt/IUII l ; 
ll . C. <.'S!IJfviJ:o : S. G. Y. • lla:rtrua) : TI:Sii:En : P. T, (A'u.:cw , 
J:a a, .. un : fo\ ~I CC. •B:rmiH(Jihlllll : fL H. W . t..L~~ei.lhamJ ; 
l'AI,T£11 ; k :s. tLondml, E C:.J: s . . l . A. ( L ondnn, S .l : JIUAT: 
1: . . r. ·l.'dtnbllT(tll ) ; Wooo CAit'l"ltH; F. L. (l~/itl'llvll l ; w. n. 
l.\'(lrrn.r/t-<)11·7 !lilt ) : W . T.\l/ij/ l.t..,ry): !t COXJ;tA.~T H&AlJitU; 
l ". B. t lJurlullln: L. ~- • C•tth ·!C' ' : \\"o,• O l\*c.;R K•;u: I\. T. •.\·or· 
tr1th } ; :-'. \ *. dJrr •U I ; ...\. (}. ~. (/~Udtm, 11".1 ; lJ. \i • IJ~t/llfd J ; 
!::. U . •Coo"!"' T vU:III : A ltUVI!It OP" Wuu& .. . 

• Trade Note. I 

A D:ltiRAL OF TH_'E FLEET, THOMAS S\'"MO~"'DS, tu 
a very gloomy new of the big guns in onr na • 
'Vt:re there no defects such as liave arisen in ~ 
110-ton and 6i·ton gun, the duration of these wea 
is so limited that, in his ricw, they would be~ 
le~s ~Y the time o. ship is .usually put out of eo. 
m1sstoo. The b~t practtcal gunnery officer be 
knows wrote to h1m that no llO·too gun yet maae 
would be snfc after t en rounds of rapid tlrin 
service, nor Gi·ton gun after twenty rounds. g ~ 
put the lile of a llO·ton gun at thirty rounds and & 
ti7·ton gun 11.t about fifty. No gun of the ~ 
ca_libre ha.s eYer fired ninety·six rounds and Ad
munl Srmonds is clearly not of opinion thatthattc& 
could be passed. The slowness with whJcb fl.riDc 
can be maintained from hea,·y ordnance places a 
f'essel relyin~ on it nt. great disad ,-anta.ge, especiaJlr 
when s maller guns can be fired with extMUlrdi!wj 
rapidity. 

WORK 
i• ,r>ublithcd ~ La IJtllt Su'!rauc. Lttdnnt' lffll, J.ond011, • 
9/J cwck (l' tTJ/ 11 trlurnluy m<>n•m!).tJ!Id lh ould w oltloiMb!t_,.. 
ll:llf:Tt rlorOIII!Illlut. rltt t ',.ltd A tt•v dom on Fru.tav cu Utctr•lut. 

TERlJS OF ><U BSCRIPTlON. 
3 IUODLbi, !reo: by pon .. .. ., lL ed. 
ri IIIUOt bt, ,. • • •. • • !&.. .sd.. 
I~ ruontbs, ~ .. •. ee. 611.. 

T'Mtal Orders or Poet omce Orders J<~~)ahtrllt tbeGaent 
P t•at ( llll ce , Lcoudou, to C4SSBLL and CQ»I'A.'<'r, LiJUited. 

T EU» S FOU TBE l l'i FEftTIOl'i OF AD'I'ERTISE»I'STS l!l &41111 
WEEKLY 1860£. .£ Ld. 

One Page • • • • • • l2 o o 
B all l'a>:~ • • • • G tO 0 
~uart rr ' t•nae · • • • s U t 
Eu;btb of a PUI' • • • I 17 s 
Ont:-SI.XItctn th o f a P:~ge · • • I 0 0 
l u Column. )'er 111cll • 0 10 o 

Small J•ret,, ld AdH•rtil!emenU,&neb a& Sl tu:~t le!u Wlllllll4 
:~uti E xc!J :.rut!". T" ~n 1 y \\' ordE or lt'H, One ;;btl hn~t. and Uae l'r nny 1~·r 'Yord extra ir m·t-r Twenty. ALL Orn r:n Alh,.. 
tl>t:mcnts ID Snlc nod Exch:llll"<- ('olumu are char!;e.l Oae 
Slulling l'i:r Lluc. ran:rnging etl!bl wurtlsl. 

Promi11cmt P o1lt ion•! ur a u rit• O/ ("ttrlfclu, 
UJI I'J)tcln a.TTOII')t'mtUI. 

"• • Ad\'ertifc>ment& ~hnuld rencb the Omce fourteen 
d:1y1 1 D 11d •·aoce of tbe d:ue of 111ue. 

SALE A~"D EXCH..tLYGE. 
Belt's Patent Enamelled Adhesive Water

Proof Advertising Paper Letters and~ 
in ;.11 Colours and Si>e.<.-Sole and Original Manufactory, 
17, Anhur Street, New Oxford Stre.:t, W.C. Agent\ 
applr. Sample sheet gratis. [15 a 

Complete Fount o f llubber Type.- Two alpha· 
bets, to form any word or name, box, p:1d, ink, and holda-, 
post free, 15. 6d. ; extr.t alphabets, 6d. per set; figures, ]d. 
Business, address, and pocket stamps equally cheap.
\\'. C. P l!ESTRIDCE, ::llanufacturer, Cumberl.a.nd Stnct, 
Bristol. Established 187o. [2 • 

Tools, Tools, Tools.-The cheapest house in the 
trade for J::nglit.hand American tools is i..UNT's, 297, Haclnxy 
Road, London, 1::. Send st:>mp for reduced price list. (4 • 

Machine ry and Tools.- Largcst stock in London. 
BntTAS:>tA Co., 1 00, H oundsditcb. Cash or hire pur• 
chase. 

Gas and Steam Enginea.-Engineers', Amateurs', 
Builders' Tool~, Stocks, Dtes, Forges, etc. ; catalogue ~ 
ne"·· cc!., or li, t second-hand, 2d.-BRITASSIA Co., Col
chester. 

Best Book on Lathe.-Chapters on metal spinuiDJ 
and ~ere · ... · cut.tinJ , 3'~- ; soiled copies, 25.-BJUTAN!IIA, 
Colchester. [n • 

Stickall Cement (patented I.-Will securely stick 
paper, leather, wood, ivory, marble. iron, eanhen...are, 
glass, etc., f,,r which purpose it entire!)• superscdes_pastr, 
~;um, ~;l u e, a ad e,·ery other substance; m3de up 1.11 v..lf· 
opening tin<, 6d. and ts. each, per pvst 3d. exua.-Tbc 
E \'ER·CLEAS CoLLAR eo., Joo, Wood Street, E. C. (12. 

DeslgnS.-too Fretwork, too Carvinf, too R~ 
100 Si~::n ~tcncil<, (311 full size), 300 Turmng, 400 SJeD~ 
500 Shields Cl C. E:~ch packet, IS. 100 Decorators' Steocili, 
6o sheets, 2S. 6<1 . All post free. Lists free--F. CouL
THARD. l:.ast Cl off Terrace, Bournemouth. (6S 

Victor Cycle Co., Grimsby, sell Mail Cart Wheels. lr6a 
Repou.as~ Work.-Tools, lll ateri:~ls,. a.nd Designs. 

Price Li ~t post free. -C. PooL, The .Mech:uncs Tool De.,&. 
27, Hockley, Nonrngham. 

Tools for Carpenters, Joiners, C&~tae· 
makers. Gas-fitters. Plumbers, etc. Lisl[ '* 
stamp. -PooL, K oniugh3m. 17 • 

Water Motors! Drive your machinery from hCJQie 
tap ; no uoise, d1rt, or expense l . . 

Water Motors! Finished complete by Bnwr~ 
Co.'s machinerv; half man, Ss. 6d.; one man, 12S. 6d., 
Ya horse, tS,. J'hoto st:tmp.-P. PtntAS & Co., AabrcJ[ 
Ro:~d, \\'ithington, Manchester. 1 

• 

Leclanch e Cells, r s. 6d.; Termin~s, 1il.; ~~..::~ 
Pill~, 2td.-BARSErT & Co .. :'llanufa.c:tunng ElectriaaDI9( • 
E lswick Court, N ewcastle·on-T yne. 4 

Microscope Slldea.-Gorgeous po~~og. 
op:u;ue, :1nd entertaininG" slides for exhtb!t!oo or :a:1;. 
::ll:crv,;cope.s, object C3bintL<, mounting reqwsate.S.
Es:tAGE, 34~ , Calcd .nr:m }{o:~d, London. 

Exchange for anything useful., 320 organ 
(p:1pcr).- CHARLES Ewes, Forest oC Gldlt:Ula, ADDP 
,-\!,crdeenshirc. 

Glass Silverer and Bevener.-EDwtlf 
~aos~, Juuction }{o:~d, Romford, Essex. Please' 
requucments. 

·I 
I 

} 
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HEN"RV ~:J:LN'ES, 

lff ANU J.'.-J.. CT UREn 0~' 

HIGH-CLASS LATHES 
FOR 

SCREW-CUTTING & ORNAMENTAl TURNING, 
TREADLE MILLING l'IIACHINES, HAND 

PLANING MACHINES, &c. 
/ngleby Works , Brozvn Royd. Bradford. 

ACCl:RAC\' Al'>'D LJI.IIT Rl'S:-11:'-Il~ C.UARA:-;TE1:11. E STABLIS HED 1 8 68. 

PROFITABLE HOME WORK. 
W ith ncoOTH Dt~nTI!I!Il~· Registered Mitre-Cutting 

Machine, anr per-on, wuhout prc•·•o•" in-trno.uon or pr u:
t icc, can m.1kc a Picture: Frame. Tlu~ :\l:ld1inc i.; now l:tr~:clr 
u<cd in the Tr:~<lc , ne:~rly o,ooo h.wing U•·cn ~olt.l. Write 
for l lllbt r::ttcd Circular to the ~olc: :'lbkcr'-

BOOTH BROTHERS, 
TO 0 L 111 A l (ERS. J) U IJ L TX . 

S PRING CLEANING. 

A . 
S £\}er 

for re9 ~ER 

LEWIS & LEWIS, 

THE "ANERLEY " 
( \ 1\11.1~1 •• 

CIRCULAR AND BANOSAWING 
MAC HINE, 

For H:111d or Powo:r will t3ko: in 
2 z in. C1rcular S:t\,·, a;Hl will cut by 
hand-po<Hr up to 5 in. do:cp 

ENCI N EERS, 

JI EATIT, 

LONDON, 
N . E . 

THE "HACKNEY " 
r.IORTISIIIC &. BORIIIC t.IAC HIIIE, 
\\'nh R Llu" J.,, 1 C\•H.lllrl\cr. 
K t..)' • .1 Au}.!\..1), :\11\l 3 llnll ... 

CASSELL'S CLASSIFIED CATALOGUE. cnnt.umn~: p.'lrtlcular' hf upwards of U st·. l'um,,AND VoLL' ~II:.:. publbht:d by ;\l.::.~r,. Ct.:.:.ELL & Cv:.t· PMll', r:\llj;lllg in pnr••· frnm 
. THR E EPENCE T O FIFTY GU I NEAS, Will be: sent on rc4u<:•t /'•"' fi •c to an1• o~ttd•.:ss. 

( ·A.,'l'.J. J. & l'"'"'" "''· I.Dt11 ''" · l.t(lh•·llt 11 J/1, L tml""· 

DELXCJ:OUS 

TEMPERANCE DRINKS. 
M ason' s N o n • In 

tox • eati n g Be e r . M ... so n's W1ne E , . 
aenc os pr•totlm.c m "' h·\\ 
t1l Ullt .._ ,J '" 1 ~ I U"o 'J f'llll'' r• 
am. •· \\ llh! ur 4 • rdi 1f, • •lll)!l'r. 
t r m.:'·· I~ ·•'·t•l l 'l q. H •. t\..~ 
C ·ur 1111, I 1111•' I 1111, 1 I•. 

• ne 'l'a.blos oonful 
cf MAson' s c.l<:trac;t ot 
H~rbs w 1,1.,. u· ~ .• n .:. , t 
f.-J •"1·1111 I . l'f,fi':Cl.,llln,: ollld 
h ·H, 'f 11'1.1 ° 
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BEAur.FULLY COOL an·t CV.TEEr Sl\iOlGNG. 

SMOKE 

' 
A,l: .ol .oil I "'-'·•'-'" ~··lkt'. '-t• · ~-•• \<,and 1.1kc 11•> otho:r. 

,<;vfrl un/•1 i11 I o:. / 'tld.-r t-. """ ·.: 11:. ttud .J "=· TI.\'S, 

• 
whi· h l..o:t:Jl tht: 'I .. •. ·"' ·''""~' "' u:,.: ''" ·l·"'~ r ·n•J III • u. Play ex·'s Navy Cut Cigar ettes ..:.:-sn 1,nw h\! ,,l, l.tUh .. l .,f .dt I· 1•hu..: I •Jh.tt ... 11 u1 .. t .. , :"'-h 11t.: • ,'\: -.. , ia 1 .td ... ._. t .... 

Ctlllt.tltUII,.: J •, 

T • . . . . . . . . . . . . ' •• (u/1./," lttiJ,, 1:.,. ' . .. "n r 11 :--; G 11. D 1 c.\;.;; r 1.1 :· 

N' OTE. -Our N , w Ilhl'· l r:tl • d ZOO·P.I .• C.11 ;\IOt:n(' 1• ''· I• I) • 1 I ·" I I'~; a .•. \1••11', t l l nl l lu,._ 1 ,lh ' ·l l11q f \\,>I f .,.,t. h-t 4 t'1 'lh r , .I 111"1 , J 'lt.;nll' I •. 1 11 l.til :,i ••l ,f \\ ••1t• r ... t .tncr..,, I·'''"' ~ ~ ·'-' ' • ,\· 1:~ 1 ••• I, 6d. l la. I l)t• ill't I l'.t ,,, I • t, I t ..,n,,h•ul"o u ·IJ •J'h'-a u ·11 

UNI'VER.SAL :S:..A.ND BE..A.DER.. 

h > ' -:-:f~ 
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.\ •t,· :/, ,· .I. ·,,, .. tl· MOSEL EY & S ON, 323, H igh Holborn , W .C. 

MAKING. 
Jn,lnwtion~ in lot~nint:, Fiuint:, :\lc-nnt Cntuns:, &c. :\t .. u l 'n~t: .. "' i :"l"Jttulu•...:, ...... antl .... c,crv }{c,lU""-• h: h ' r t nc: 

TL~<k. J', ,, I rot:, G !:>tan1ps 
GEO. REES, 115, Strand (Corner of Savoy St.); 

.lfoulrfinu D ·· }'t . , 41. 42. 43. Russell Sl .. Covent G arden, London. 

FOR WOOD. 
s,...,..:imcu- .·nJ 

Pr"''PCI tu ... ,..!i" it•:.: 
full 1k1:~il, :.~ I ll 

ll'C (tcC hy p ,..,, 

RI?_. MELHUISH & SONS, 
F ETTER L ANE . L ONDON, E.C. 

Gold Medal for Excellence of 

H. C . S T EPHENS, t ••l. ,\111• r~;::llo ' Rt.. J,cm <lnn, F .C. 
For all Wo rkers '" MCt.:liS , o:ll::.v .. t:.tncrs. Wood Ca rvers . ci r.:. - T-0 lNVEN'rORS. 

A ~' . mph: ·· 13o t · te of 
ei her l·.s•;:· ncl: or Ex
tr •c• h'lll • 11 r<co. pt c f 
9 ~ \ rnps. or ., hutt•c of 

'-'· ,.,, f r J ~ ~ t · nlpS. Jfyn u 11.t\'~.J.It ic.h•:. f ••r .IU III\• Utt••ll P t\ ' 1' 1•1\1 1 1 11 t• •r .,, tnl:m;: t •· t 
l'oti'CI C. tii,H .. !Htl 1' 1111 l •hl•ltl t ,, 

WE HO!.D THE 1\IOS'l' COiii PLETi: UOCK IN 
THIS COUN \'RY. 

A:1cl all Crdcr s hnvo I mmc la:tto r iepn.tcll. 
(Jrtl,., ... {•'j' JJ ,,,.,,,,.,, .. rrud J,, .,, ,,.,.,. J U ..... 

' \/'I/' 1\/J ' '· .J\' ' ·' IJ' /J 11. ,. 1' I ( .. ""- . ·'• ·~· - • .• J . l, '••:tiuylrttll l . 
RAYN OR & CA.SS~LL . PnrPnt Agen ts. j -v. I..IL\:'\ I..F R\ I. \:\E. l.ol'l:lhJ:-;. L: C. i ll ,.., ,,,., ( t~rt ill'.)•' l'l· t•r. 
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INCOMPARABLE, 

COLOURS 

BEWILDERING, 

BEAUTIFUL. 

A DVERTISEMENTS. 

J 

TO A:DI .AT EUR S. 
T he roughest proscenium, or fittings, 

knocked up for the occasion in Hall, 
School, or Country H ouse, may be made 
not only beautiful, but v ery like the real 
t hing by a pot or two o f A SP I N A L L'S 
ENAM E L at the cost of a few shillings, 
and the success o f a show is frequently 
enhanced by bright surroundings. Verb.sap. 

[Work-May 10, 1890. 

SOL D EVE RYWHE llE, 
In T.ins, or post free, 7d., l s. 6d. , and as.; 

For Baths, 9d., I s. 9d., and Ss. Gd., 
FROl\1 

WORKS, L ONDON, S.E. 

ASP I NALL'S EBON I CA, . 
A JET DRILLIANT DLACK, FOR 

Cycles, Basket Carriages, Bedsteads, &o. 
Sample Tin, 9d., post free. 

PRINCESS. • 
Invalua ble a s a 

Stren~rthening a n d In
vigor ating Bever age. 

Indispensable for enPichi ng G ravi es, 
Ent tl)ees, &c. prepat"i ng Soups, 

Pure, Palatable, 
instantly prepared. 

I 
I 

GRATEF UL- C OMFORTING. 

' 
WILL KEEP ANY LENGTH OF TIME. 

SOLD EVERYIVHERE. B OILING WATER OR MILK. 

A 

Beecha1n's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 

• 

WONDERFUL MEDICINE. 

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

I3tlious and N c·n ·ous Disonlf'rs, such ns \\'intl nnd P.tin in the Stomnel:, 
~ick H endaclw, <..iidcl tnc,;~. Fulncss and Swelling nftc-r l\kals, Dizziness and Drow
si ness, Cold Cliills, F111~hings of Hc.tt, Loss o f ..-\ppcti tc, Shortness of Breath, 
Co~tiveness, Scur,·y and Blotches on the Skin . Disturbed ::;Jet~p. Frightful Drwum;, 
and all i'\cn·ous and Trembling Scns:ttions, &c. The firs t dose will give rc.:lief in 
twen ty minntcs. Eve rv sufferer is earnestly invited to try one 13ox of these l'ills, 
and they will be ackno,~· ledged to be 

WORTH A GUINEA A BOX. 
For Females of all ages these f'i lls are im·alunble, as a few closes of them carry 

off a ll humours, aRcl bring about a ll that is n.:quircrl. :-\o fe male should be wi thout 
them. There is no medicine to be found equnl to Bee~.:hnm's Pills fo r removing any 
ob~truction or irregularity o f the system. lf ta ken nceordn1~ to the directions given 
" ith each box, they will soon restore females o f all ages to ; ound nnd robust health. 
This has hecn prO\'ed by thousands who have tried them, nnd found the benefits 
whkh arc ensured by their use. 

For a \..Venk ~tomach, Impaired Digestion, and all Disorders of the Li,·cr. they 
net like mag ic, a nd a few closes will be found to work wonders on the most im
port:tnt organs in the humnn machine. They strengthen tl1e whole muscul:tr sysll.:m, 
restore the long-lost complexion, bring- back the keen edge of nppetite, and :trouse 
into action with the rosebud of health the whole physicrtl energy of the huma n 
frnm e. These arc FACTS tes tified continua lly by members of a ll c1.1s~cs of society, 
:tncl one of the be~t gu:uantees to the Nervous and Dcbilitnted is, BEECH:\1\1'.::) 
P 1 LLS lurv~t I lie /,tr_::c:st Sal.· of ally Patent iltltfdici1le in the I VtJrld. 

Beech am 's Ma gic Cough Pills. 
As a Remedy for Coughs in general, Asthma, Bronchial Affections, H on.rscness, 

Shonness of Breath, Tightness and Oppression of the Ches t, \..Vheczing, &c., these 
Pills stand unri\':tlled. They arc the best evl'r offered to the publtc, anti wt ll 
spcec\ily remove that sense of oppression and difficulty of br~.:a thing which nt}!htly 
deprive the patient of rest. Let any person give BEECHA:\I'S COUGH !'ILLS a 
trial, nnc1 the most violent Cough w11l in a short time be removed. 

Prepared only, and sold Wholesale and Retail, by the Proprietor, THOMAS 
BEECHAM, ST. HJ;;Lr.cNs, LANCASHIRE, in Boxes, xs. x,\d. and ::!S. 9d. each. 

Sold by all Druggists and Patent Medic.ine Dealers-evervwhere. N . B.-Full 
Directions m ·e given willt m ell BtJ:r:. ' 

• . 

Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecha;n's Pills 
Beecham's Pills 
Beecham's Pills 
Beecharn's Pills 
Beechan1's Pills 
Beecharn's Pills 
Beecha1n's Pills 
Beecham's Pills 
Beecham's Pills 
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